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iﬁﬂﬂmﬁiﬁﬂﬁm Furture Ready: How to Master Business Forecasting iLﬁWB"ﬁ\ié Y §5Ufllﬁl?lfl‘ﬁ
Steve Morlidge S¥ Steve Player NSASJUMAIINAIANIS:S NEmMAgNGIHUSHifnigH
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2 Steve Morlidge and Steve Player. 2010. Future Ready: How to Master Business Forecasting. P. 138
3 Rob J. Hyndman & George Athanasopoulos. 2014. Forecasting Principles and Practice. P. 12
4 Bovas Abraham and Johannes Ledolter. 1983. Statical Methods for Forecasting. 1% Edition. P. 1

5 ﬁﬁ‘[‘fdﬁﬁiﬁiﬂéﬁi https://ibf.org/knowledge/posts/what-is-business-forecasting-and-why-is-it-valuable-2-43 ( GfU
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6 Conrad Calberg. 2016. Excel Sales Forecasting for Dummies. 2" Edition. P. 24-5
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& John E. Hanke and Dean W. Wichern. 2009. Business Forecasting. 9 Edition. P. 5
9 John E. Hanke and Dean W. Wichern. 2009. Business Forecasting. 9" Edition. P. 3
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10 J. Holton Wilson & Barry Keating. 2008. Business Forecasting with ForecastX. 6th Edition. P. 16-19
1 Rob J. Hyndman & George Athanasopoulos. 2014. Forecasting the Principles and Practice. P. 14
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12 Rob J. Hyndman & George Athanasopoulos. 2014. Forecasting the Principles and Practice. P. 16
13 Stevenson, Wiliam J. 2021. Operation Management. 14 edition. P. 82
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G St IBUUMMIGM MM RGMEINMYWitUESHGERYSmSY
9.5 MIBRNGIBIHAREL LS

<
1

MIWEMNINGISUIMAAN Time SeriesSMIGAMUGIHRMINNSIFINWNTY 84

al o

HiRANG

o0
P}

ALNAHAMANG SSE UM SRS AR D EUMINNAIN

14 David F. Groebner, Patrick W. Shannon et. al. 2011. Business Statistics A decision making approach. 8t edition. P. 711-
714
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ARMBRM MINSUINMIRANAUIRSESSWwMmY 1 iis
9.5.9 MIBRNF|BIHRRESESIMBING

wgonsaEuEgSwitmu?  Wgge  pificuaminoisigSwinunsisigh
mni? igifis:m  milnsgumnutigSwitnms  ghminnsistianaiiishis
GgSwmuBinn:SNumumENN ¢ Wi

§o momGRUMIuEgSwmummuumny ATUmUAIAE IHMiels Masuin
NE V009 IWMBA WOOoW, .. WoworhiGBMN:MEMAMAY NuBANRNEHNATS
y2MSy NMYS T UAEMYMIE 3is: Wwmirsnn SitigwsnsgSunsAvRMyWIm N
sanmFMINNRINEUINLRESIE U ywmS: Sulishnuiduimhugis:imngs if
MISMIASIGH TGN F St

g v miEEuE SSWLIMU PaSIBTMINNAILMEAMUESSWMIATMmATI mMi
NS SWIGIMUERHIN SIS B [MUBSIH (Line Chart ) MBI AIAISHE

n ~~o s
o o

MSUIMARUE 9.9, 9.0 S 9.M AgHBA NIRMSURNDGNAT WIS SIMIUAIESSW
MEMAPEUISINULTANT INIWMEIWMNNLRUEGS: HiamMEnEgwaNmIALNG
IR g G g St
9.9 19 FuHRNHBIHEEL MBS MECBHRN Autocorrelation

AN EIRU MR A G SSWMUI UMY WWIENWAN MBI IS IS
I wiGRgISSITRUMANMATHAIRANGEIMGH  MUtNOSISWHUGHsERisAmA
MHAMB IUNBTEUMIGANAANHINS G SSWMY MAMMBAN Autocorrelation HENIT
ANAISSWEINGY WARN Autocorrelation ANESAESMNMHIBHEUISISWIMWHWEM T
Bt Shmsigen = muMIgRwESwWHiss)n MWRANSNAGSH Autocorrelation 193
UINMIBANNEDAGSINMIASTISMIAIRE  Sumiciatisig)s isighunnggSwisinutin
WS YWIMSHS, MM, TG 054 s MUjuE 9.c2WMY 19151 MISYEM M
TNy NNBORMYISIM yo W =1 BN SInwRgTNASMySim =2 §uis: h
UINMEMBM S 181y t=2 SuniginuHinSHnEwNRYis t=11:BRNAS MM SMNg /I
DEAERIAMM W WANARP M UTANGWEMEGES: 9 mEnuis:  MHSMASHA

15 John E. Hanke and Dean W. Wichern. 2009. Business Forecasting. 9" Edition. P. 64-65
16 Conrad Calberg. 2016. Excel Sales Forecasting for Dummies. 2" Edition. P. 308
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FORPIGIYRIUILNM SIS NRGsuisE S St IGIMURNMISINUTANEGMSUINMIS: AMNSA
mihisigistisunn Shisny: 4 ISW hEQRGSHNNRYMUBYISMMIN y, ShGgsty
SWMS 9 yer

JUBSTNUMIRMNSIBRNG NG SH Autocorrelation ISUINMEBONMYS v

— Z?=k+1(yt—1?)(yt_k_1?) k=o’1 ,2. N

1, —
k YR, (Ye—Y)2

=0
=t
=

k= DPINSAGHINAIERIMSIUTIEN lag

n= IBAANGNIAGSUEUTNU lag ISAGRING k

7 = BHjuISHiYAUMMUIG SSW Time series

ye= TG AUIRETSIIIING t

Yer= TIYATIIRY SN t 5SS k S8 USRS tk

JUMNG9.¢ §RGSHIBRANGIAGSH Autocorrelation Yt 81 Yt-1

Time Original Data Y Lagged One
! Month Y, Period Y, 4
1 January 123 —

2 February 130 I i
3 March 125 130
4 April 138 125
5 May 145 138
6  June 142 145
7 July 141 142
8  August 146 141
9  September 147 146
10 October 157 147
11 November 150 157
12 December 160 150

Lﬁﬁﬂﬁ% ‘iﬁj]ﬁﬁ‘l Business Forecasting
AUGANGIS:  ANSAIGIURLNBAIMATAINUMMNIBAIIUAMMINWRESHE  opl
GSWHAMAUMALMYWAY ¢ pumuEiudsmamannasit ingummAsiiom

TENWAMNPUNATIEINN AT M Seasonal 831 CydlicalfjGig: MIJRANHAIMAINSY

17 John E. Hanke and Dean W. Wichern. 2009. Business Forecasting. 9 Edition. P. 65
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MIBHN Seasonal INYNHBLWMNMES

I-PRISITRNATAIIEG Random AEIBALNESINESH Autocorrelation N4 ye 881 yui B
Al k AMAEWASAGASY Ay AigugURURMAIsINiANASsORstmingh T (B
UG 9.d)

jumn §9.8 Lmﬁﬁﬁ__‘i:ﬂﬁﬁ%‘giﬁﬁlﬂﬂ GRS SH Autocorrelation ENEIH fUME) Random

Earninng in Billion dollar

Autocorrelation
[=] [=]
[=] N

Lag

W- A SIURMEHEIME Trend MPAUMAUSUSIUAMUSASHMUNNZAT WwHIEIHHAN
GIRESY Autocorrelation IS yu HSHUNMBYMANSHYS NS WIUTERRY
Yo MU NG FOUMA SN AFIRAIUSEEN I MRS ISHTLEM k182 &Y yo 181
k=1 1{5sin Dsmiyfingsl o Wwis! k=2 AGiE IHSSGHEMS k=1184 Giginugastinm
fiy K MSIAIRS MyIANNENIASSY Autocorrelation ATMNSMIRSHAINIE = WAWING
BIUIUATNA NS yoo 1916 IRGSHOUH SMAZINGTHERID NUBTYISTM yu. 191:84

AgISIM y 9 (WUUE 9.9)

18 Conrad Calberg. 2016. Excel Sales Forecasting for Dummies. 2™ Edition. P. 308
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JUMNE9.D [MUMEURTEIBANNSIAESY Autocorrelation B AT AIME Trend

BCFs

Lﬁﬁﬂﬁ% iﬁ.ﬂﬁﬁ‘l Excel Sales Forecasting For Dummies

M-{IAISIUEN UL UM Seasonal 1) MFIHARNEAGSH Autocorrelation SHENSHIYRIG]
B AT (URARIE R URAN:EM UBHTE B waie: SIUGIE ISIGE yo MAMNALW T
[FSEigIg)HY UNUE ST A SYE yu UAANISIMAIS:HIS] k=4 SOhpoiein
G yo AURAN:IGIM IS RIS k=129 22

N GIHANSIYHANGSIAGSH Autocorrelation URIS Lag AINUMININSIGIAMNGEY
SERIUAIESSW ? MuMINmE] MuMIREBUIIGUMATNMNNG Shnylulusiyn
AANSSIAGSH Autocorrelation HIGIHINSWHABMDNANSHISLUEFgSWis: NHSMA
NSMINMIUGHUSINSMSS 58 Lag MRIANNAGAGHMUETIEEMSinnwing
AUMIAHANANANEUSIIUGIEMER ENSEURNAEIMUZING INUAMIRANSIE)
MISGIEN ¢ 191 90 Lag MgigT wNtsigjMinGgSWIUUM Seasonal AMGHISMSIHIGS
msinn

FIUMMAGKIEIE 00 SHRBUUTANUNNIUAE S SWUMMMBILE:IMUIS M UMY
M 2GS Trend, Seasonal 811 Random SHANBRANGRIMIAN M NS MUY
AANESIAGSH Autocorrelation HSEMHABNSIEUBAMIAISNSLGIS::

GIM: ARSI Trend AIRRAIGIMA MIMSEISMEHA Style 1ISIGRIYES, GRag)AMA,
MGG, APERYNSMISY NWSHiIsugsis:AgpMUNNQMSHnLEAN Uilngjmsmi
1§60 EGRISTN IR 9ig] MIVSSIMENRA Style GIMAMNAASUMAGUSGERT 105

19 John E. Hanke and Dean W. Wichern. 2009. Business Forecasting. 9™ Edition. P. 68
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iuAIgiuiS: ARAM ST MIFHINWALNTEMATSATMHI Trend FUAIRIEURIYI
ﬁ:ﬂﬂéS’]ﬁéSﬁ Autocorrelation®]

GINEUEAIINE Seasonal 8% Cyclical HIRMIGIU{AIIENSNHINNIUAT Trenditi IBGINS
Seasonalig:iAMGMUANWMAMANASGHINAN Sigupifmumumhrnnamitvy T
2 Cyclical 3 MNSEIANIEHIG WA SomhSndnusiasudmity idunsios
MISGUANNINESAYGIST MIRRNRIMAGIAND W)HELSAMAMTEUSRE st agl
gUmAsIANMIg)R  unwignwmimginfttsmiiy ushEigamenUuEEEs
1829 QWHIISUINMS UFHAN: BjATMIS AL /UM Seasonal 8% Cylcical ITAIIBHANG IF
GSH Autocorrelation A0 Sﬁﬁlﬂ;ﬂ@ms:fﬁi"l

BUNSAUMIAIME Random BIAEIGIMIENUMANYUENUESMGRNESMS NFURUG:
MUMEY UEAMIGHGNET FENEUTMADIIISGIAN ywSinuhintqsyn
SNl musgnuisminaantd fig osmifiy inumnymuintnsujungisgmingn
SINARE UM UIINGINNYH5IS: ADSMUIANNSIGIUY HIGUUI HAN:EGIS:AnMmSE
UHASWE] MIVIIIGIUATRGIBANNSIRGSH Autocorrelation GUAMNAAIM UG

VLA GUMUMAGUNESIMIGANMAIINGSSSI MUty MASUIMUMBEgSts
SUMIARNSIBAANGSIAGSH Autocorrelation §SIRGSUINMITAIIS: ARIAFNMIVE
IBMSIHAN: sERmuivuissisMuMRNY ¢ oM DU MINSHMUN§gSty
AOAMAHWYW  IEUEIN SUFMAMBIT: MIMMBALNEAESH  Autocorrelation AT
VW UMIRANATDING § g Sty
9.¢] BSERVBICRS IR MIORHIRNBSINBRE LS Trend

IwnsiinsgSwnsais ARFHSPIAMELIIL FUSIMBNUMAN ¢
wsyuntiigwi mmwmmutanhgamioruisisis: wsiaanigituisminnan
FIINUESSW Trend UIN: FHIMSIEHAT iSIghesinNgituis: mLRNSIGis:msubnwnA
SIEUGSS B (GUEBBANIUNN) MISHGM G Absolute Change Model (ACM), HitiU
Relative Change Model ( RCM), ﬁﬁﬂj Double Moving Average (DMA), ‘Bﬁﬁﬂi Double
Exponential Smoothing (DES), 'tﬁﬁﬂj Holt’'s Method of Exponential Smoothing (HES), §t’l%§ﬁﬂj

Autoregressive (AR)] FUTUHIHUIS YWY MingrIcsiujsi Swusw, juss, Hrnayjh S

Sagjeis i Gm S /3 agmu bo innSunws nnd N RN



anAndgnaiwRBgiiane Stlspanjancugiy UHMUTH (ROERERG

a >

a o

ﬁﬂﬂi 3] ﬁLHﬁHSiﬁS Sttty Suii 5;51—; BUSS: Lﬁfﬁ]S‘iﬂﬂS’]ﬁj‘[’mUGSS[ﬁ Trend

9.¢1.9 $ESRS Naive

1N

9

HI0U Naive A GIHUEANBMHW IEUMINNRINNMBI:HIEUIS:E PMigmE U
SgSwtmwuyAgngsimipEEuinnaaigg  guswugmeaistiniminugg
fnis:Ath MignisySismMna Sy nigdgSwisimd Igmmiuula Tnhumsisijmey
ySinis:g WS siouAMILniEEgSwYS I SIS g

ENANRRUUIS U UHAN: FUYIMSMIIIMATSIEN Naive ANDINEONNGSSHS
Ao wiwsnfmicgomnprinimegizus:Ssnsmnyaanamigin ftlg mugan:
mEuhplHng posissswisighiznsmipyuds wiwiitisag)ad mitun
memusing gSwHARMUISTAPISHRTYHARM UM GHMWURAT IHuhMmomnsmigy
GrPHAMYISIEHANG S 2

HIR Naive i8¢ [HINSIUHIGAM M {ING MISETM No Change Model (NCM), Absolute
Change Model (ACM), §41 Relative Change Model (RCM)“1 N SINHIR UGS 1 {UIRGGRIMLS
UIM: 918 ACM 88 RCM I THIN SINNBiHSInMINNAIANGIM: G St Trend 182 iHiENt
G GBI SN WU AT MBMIUIAINS GBI s HiE N NI MY

9.0.99 ég"éaszs Absolute Change Model (ACM)

0

gl acmis: Anglinisuginsigmiaag shouigsmiyrumugisinismng
AUNHATEEM e SRmYS velHumB v,_,9 MIRUMIS: FiRmogimiayani
MNE2 SISHINAIUAH TMIUIIN: GGG SSHS Trend 182 IRUMIASISH IBWHNSIEY
{5 T I IR U ANMRDIUEBIS: OUSUMIBAGHGRNAY SiG: i ACMiS: 1S
JUYSUNUMIBANINAINEGARIMYS 2

Ve =Y+ (Ve — Yeoq)

9

W e = SGINRIANESTENUIT U t+1
Ye= BN ATATMISTRNIITINN ¢

20 A, Reza Hoshmand. 2010. Business Forecasting A practical approach. 2" Edition. P. 101
21 A. Reza Hoshmand. 2010. Business Forecasting A practical approach. 2" Edition. P. 104
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9.¢3.9.1 5§25 Relative Change Model ( RCM)

>

JiEs ReM 18: AgISiRUEinSIyMinEE MwUigEMIBANUMUSIsiismn

v

SATEINMEIGIM Yt SHIMYS Yt IHUMBIEN v,_, MEUIEUY S50 RCM 18:A8SWNSMN
SEUmi ACM USISIES WM ATUT ANMADTUEI SREUBAM MINDIAMI HiMIS
MBI Mg ve SUElgMus v 18 IUmMBIEN v,_, UIM:9 §ig: Hidns ReM

182 YSJUBSUNUMIHANINAINGGMIMYS 2

_ Y,
Yipa =Y X 70

B Yo = BIYONARINEUTENUIMTEIN U t+1
Y= g ATERISTRMIIING ¢
9.03.b %%2525 Moving Average
igAmEImUASAS MIBsIFIgMnASIUEgSwAMyWw wnunlisigsw Wiwys

S

iIssmIgUMARRISigIm umeitsismigiggiughigswamygw (§gSwam
PWSAENUHUNA TgRIgMING) SUEIMSUSPU  Ehwmngasimmuan§gs
WS NURHAN: UHABURUATUIE IS 9 HBISUUIN GIHI Moving Average IGHIBAM
ISHIMENG BEBIARN WWMESWuSWIvANE uiuituis: A Snnmismugminnmn
AR BEEISUANSSSW  WiwmmiRuis:mRaimituUngsemais: mo
AMNHINSHTUENUMINNAILNENMES N SNM sSSP INMNEAYHL St
OWUIHE SSWHMMIUURAIGSSYWBALISENN  IBYjElnmssinigunudy  ingignn
MRS guunsiius: AnsigSwitnnshomnini yulmiga suiisun)fgsw
1638 KIGUREHAL Mundmumigimnais1Sits) ifmicApmUsImanwiEsiimiy
UG ENWGSSIAUAG TOUAIMMIENWUIHESITESSWMMATY NWGSSIAUNESY &6
i8: UMM PasiuEgSwitumsahin NBsaimsmipu ShGgsEs 638
IRURINSGSSE MU SMAUYUENME GSSIHUGINSHSSHL
ghnpmsmnsinSmuginuis:Sgidnfmuuiguig)ad  wWinahtninm  §iku

al "

Moving Average 1S:MSSIUAFNUMBNSESSWE IGMMWiIM: Mytuais: Avnsmi

% 1 1

22 John E. Hanke and Dean W. Wichern. 2009. Business Forecasting. 9™ Edition. P. 110
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IR MNMAE B SN BRANSMINNRIANUTNUIMEUR IS B Moving Average 185
IS IUIAGH Simple Moving Average S Double Moving Average™] Qt&étnmaﬁsmmms: Y
{305 Double Moving Average [INSIANSGTATNUGSSU Trend WAWIHAINSIHAN:ED
ugIRisEIg)a IRELINAHGIEGAMSMINGUFREIEU DMA MY
9.9 sgsaszs Double Moving Average (DMA)

Hins DMA ARNMIHSIHSMIBANSUMUMINBEBIRUGSS VEN IMUA BEBIRLE 9
iBMNE Sty MmN M,  HIANAVEBIRUE VIGMNRYUEBIRUEG 9 MU M9 M
AANSYS: BsQStmInAINISTE]w winpnigmnanssgsifugiiing: gug
MIBANUBARNIS AISMIISIRISUMSUIUY SUNSUSNIS: IHUMBNnmMMIHIN S{R:N
SUBIEE MIRANAGS St Susssimpinprinfigiyein S inhmsmuitudsms
GgSw Figs isiimam [panmiguphisannmMinpRnAms ARRNWANISIGORE mm
minsinSgimsgsmeyunsis:

GINAINEIEUEIEL DMA 1S RinSInN UG §S Linear Trend T Trend iHUENS
wpan:pafhuna fignssuganisgw Trend isSMAPHUAREWILINL S
guuUEANIsBsMIRsigl IBwnhuga Wiwmen:giais: mwsugsiinse
bt AlglnusgnumIgEsRpRRsipamangwEhyw mitussissmhsia
GgSwrhymwuRAMgg]w mwmighsgeifusuiiggihunissgsw

MMUNUESMBTUNSIY T JU)HE MIBANSIMIONAIANS 2

e M, 0 Moving Average §"t§[ﬁﬁ Y,

> Ye+Y 1+ -+ Vi giq
My =Yy = &

aa o

e M, W Moving Average 6i0 M,
y M+ Mg A+ My_geyq
L k
o WHANISAIBMIRIISIEI ( Coefficients of Linear Equation )

at = ZMt+M£

2 '
bt=E(Mt_Mt)

23 John E. Hanke and Dean W. Wichern. 2009. Business Forecasting. 9" Edition. P. 116-118
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o UBMASMINNRIANSIUT

17t+p =a; + bp

B 7, =Hignpmma
Y, =AigMATREHItTING ¢
k= igj’SuSi[iJ'im ﬂjfj‘:ﬁ Moving Average (number of periods in moving average )
p = BgsisiuinuigiswyeiusHpinpmna
9.¢d.m s's;"éﬁszs Exponential Smoothing
%ﬁﬁﬁ‘liﬁﬁjﬁﬂﬁiﬁ.ﬂﬁﬁ‘l Excel Sales Forecasting for Dummies §'mfuf]ﬁﬁ‘| Business Forecasting
A practical approach imﬂjﬁéﬁm%iméimﬁfﬁmﬁs%ﬁﬁﬂj Exponential Smoothing S3 Single
Exponential SmoothingiS: MSNSJUBAG MIRANMINNAANRDMSINUHS MRS
mARAIMINNAILMISTEEMYS WIDYRUMUSIAEULYS WINEAMGUSIMNGNS
ISINSHBHIMIUN (o) SMUIMISMNAS2N SILUIRSISEgSNng: 1
ImOUENFYWIRNG)a MUASHSIHNSIUREIE Exponential Smoothing HEMIG
UUAINRAEIMRIHAG I THEUGUS SHAEUEHNSUEUHMES NIwmMicEs
GHSIMNAIASHUMYYWAMZAINY  MPUWITMIRANAMYMLUN (o)1 MAGIUUIS:
ngmagiEgSwaininmas  istnsigasiagsnuagupsinnAgdnimigminpm
19 BRNWIES SURGZSWIkUBAMWIN: NHNMAGUADSFIAEALM WiwSh
Sgswiiumsinuguisiywmys haaguApagurcggRnAymite IMOEwH
ﬁj@ﬂﬂﬁuﬁﬁ:ﬁmiﬁﬂﬂﬁ Single Exponential Smoothing ﬁmstﬁﬁmﬂjgﬂﬂiﬁj@ﬁégéﬁj
tipm:*

Bl

fujULH SWESWEiNISHUTUSISIGS:A Uit Exponential Smoothing MIAH MG

GgSwemii megSwmsingisiywmys ShEgSwuylg mSNEARSinImImI
APAIAN  ENWHSHMEUN (o) OMUMIBIMAGNS  TEUAIIMANS it SIDim &

9

NSJRUHIEAS Double Exponential Smoothing (DES) SW{MB4 BitiniS: 1S M{UING & Single

v

Exponential Smoothing, Double Exponential Smoothing, SH Holt's Method of Exponential

24 A. Reza Hoshmand. 2010. Business Forecasting A practical approach. 2" Edition. P. 112 & Conrad Calberg. 2016. Excel

Sales Forecasting for Dummies. 2" Edition. P. 259
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Smoothing (UM SIHHIEUTIGRMUISHS [HINSINDUEUESS Trend MISHJUM
Ug’]ﬁ?ﬁﬂﬂm Linear Trend*

MAIORSEINUIS: AMMeRANARMISMRASINREMUGYS Shnigistyw
Ys WIwNPRmeIsmpEuEgswiyw SSISIRUFHUANGHSIEINN Moving Average
W[ AEHSMIHSIRS AZGMGANGIHIINLE GinMIHSIHSHIEN Exponential
Smoothing BISAIUINIEUIEY BigMIUUN () ASSEHIMSIAAITRHTMmIMmIONANTIS]
nuhYsigi SU8L MIBSMORNNMINNAMNNTUEMEURMS IHthaamANes
UMINAUAMIES tmgh‘éﬁﬁm Moving Average G114

9.03.m9 %%5&5 Double Exponential Smoothing (DES)

d

HitiAJ Double Exponential Smoothing BENMIHSIASSAMSamaggSty goijuntnisiuy

Swgiglniil npigielcgs ik indngo mAnguaigugug Sibngu mAngsy
gAY UIIIGNAG 9 TR IS SENIM IMINATN BB ATHIE AJ DES 1829 thIMIGEUS AMIRANSIY
ANSIUBMIMISIHMS WHAN ¢, WUUNMIMNZURING MYIROEUIHEG 9 Mty
A, 4 SYINAIEIUIIAG 1V MU A7 9 UIUBAR MIRANSIBRAN b, Eth A is]
MUBSS x IHUNMGSSITINUIFINYSIRUSHHINNAILN DSHBISHUIS 1FUGEAIMI

AANSINNASTMIFISTH U MIBANIMINNAINUTNUHIEA DES 182

E "

NHTEUHIEN DES 182 M SINSIEUINU Linear Trend MM MIHSIHS Exponential
Smoothing TYM SUSIGIMINNAIANSUgRUgAMSHWAREMINE IMUAN gsmug)
MINNAIAAZATY HNUEGISAM:S MBNYU DES A SAMINSHUISHIGIURANIUAT Trend
muit:MNg Nt G gSuinuguIing 9 S48V iswrnnauSmimisiRiuEUmMIRLND
miepAi iugah sestwRbagRMAtIN N STRENn Mmigh oAU Shmig
Gy Ity
GANGRIGIRRAIM UG INSIghinlimIuAEEL DES 18: & MIRMNBRGIMLUN ()
iU Uﬁi}jﬁmiﬁlﬁﬁﬂﬁiﬁﬂﬁﬁ’l Business Forecasting SH Business Forecasting A practical approach
MgHUUN [inshonmEsimy
9. ENWIBUKD PiAgEZSWE TMugyly ShigSwaHARMUE PRSI §§SWe
MUGUISNSMARIRS HIGsRgMUUNHIRAGRASAZR IMPRSD §g8wmmRnmeu
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Y ' =N

NISAIONSITUIMANG Sy NUNRIRRNABINUATNUE SSWUHUYSY

] =S

9. ENWIBUIBUTANIUAIESSU Time Seriess [PAISIDESSWHSIHANIGHGS

= =3

=3
1

N HISMPFMLUNBHNAEENU  IHU0SIDESSWHARMMSITHAN: SAImIES
§5SwugLs IMUARNSMIRAHMATMSIRRIGH Hig:mgaign UunaaTaREaga
Hiagiimeinding:inn mAonamymUuNEgidjentams M SupUuIR W
mifSapeaigngl MsE imuaigmiuniny fnsnly Mk iyjuis wiwsighmiEgig
SigItnRE m miiANISIBIMAIYSINI Solver FUAKTR Excel iHGjegUMSHIgIMATNENY
154 TENLAGH GIENAIBANS By 4', S¥ 47 HimS HipinSHASHBIASUMYIUWG 1,9 2%
IMEAm JuBgAEUMIEANIGHInfmmInnAIimEIs:SiE DES FEmsuninii
GRNSIIIMIIS:S 2

e NS Exponential Smoothing GYHLI ( MARAILIIFLAG 9)

Ai=a¥,+ (1 —-a)A',
e NS Exponential Smoothing &Mi (MARIHINGAG 1)
Al =aA't+ (1 —-a)A" 4
o iﬁiHﬁﬂﬂiS AIBMICGISI ( Coefficient of Linear Equation )

a, = 24', — AY TUG] MNSUMINNMYINUEIILRG9 SHEW
by = ——(A'; — AY) MAG] ﬁi‘j“lﬁﬁjfdi'ﬁmm Adjustment Factor

1-a

o URHSMINNAI

Viex = Q¢ + bex

Pprp = IYONAIANESTNUIGING p IGTHSIEE

—
=t
=

v, = mgmmaRisigiwin ¢
x = BgSIINARgINYSIE SN AILN
o = Smoothing Constant (0 <oa<1)
9.3.mB s'g'éﬁszs Holt's Method of Exponential Smoothing (HES )
T ANERMIHSIASYIE N DES {D{MHMEUUNIEENY WS GRIM Mg
GemuisEg S BN G SMAMANSIN W MEINIG]EH GitAT HES TUATIANG Holt {5

msinnSigihun Sinnbms §SSWNRUMMIUING S Trend UMD ATHIMNIENG

%5 A. Reza Hoshmand. 2010. Business Forecasting A practical approach. 2" Edition. P. 118
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TSGR IR UHIMEUN TS IAGSHSH Level GINAHMIUIM (5) UINUENAGSH
S Trend » iSiguGinUIs: wsmAGUEYW WiwhAmsanshyrapmeaisiig m
AANS BEEiSAERMASISING WEnUINUTNMAMNRAMEW 7 WK Level Sinbme
1JJ#iri] Data Science for Supply Chain Forecasting MSUISBUSGIG)Ht ASAIUMNEN Level 182 &
MSUMAINGSHNGgSw WA LG SSWhUGIUNIUATNISISINASA Level iS¢ §6

JueIMyT
— E::;f’”d _Al/ 3 f\ /\N\
oS ,

Level 183U MEUBAMIGHHIAMNSD (Current Level Estimate) JHEGUIAIEMI Trend

Volume

(Trend Estimate) GHnig)si iHUANMMSUIRANSH WUBMIUIANNAIAAYD THUMST Tt
AMKUE] GILMBISUIH 10 Lt SAMNG] ASAS Level 1 BENIISWITHM fIBMI Level iS: JHHIM
ASEUIUASN  INFGIUTINENNIGIOD  MEyinSumE RHESMINS  (exponentially
smoothed series) @GISHU?]UJ fﬁﬂj‘qmﬁﬂﬁﬁ‘l Data Science for Supply Chain Forecasting TS
NSJRUB ASEU level 1S NNSIMNINSEMUASAIFFSWT INWISIGHEFSW Trend AU
UEANIRSIEH IS G gt NG UGG A6 Level (§oASAIMGNATINTY)
NSHENFRUMIGWUNAIUEANIUESS Trend  IEUMSURMIGMMBILIAGAS
39St (ZOASUMUNNMNIGY) T AIUBA AUBMIBANS Level IMASAMEESSWMSUIYE &
NEMGANCYWRIUEI N SgRiHnlimmInNRAIMEIL: G HES 1921

gig: SWUSWMBIUATRN HES 1S:AM SitninuHsmagdiniminprnimums

TNWEIEY UAAN: Trend IUATESSHT WNBRRGINMAFTUGUISMOUASEH Level S Trend

WM AERM RGN SHEEToUm [P ATRMGINS Level 34 Trend

26 A. Reza Hoshmand. 2010. Business Forecasting A practical approach. 2" Edition. P. 122
2 LUﬁﬂﬁiﬁiﬂéﬁi https://openforecast.org/adam/tsComponents.html ( tgmr?mﬁtﬁ m9 gtum vowvm)
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muitu:is: NABMEIMGAMAT GUMIMBRNSEMUNGWSHUGAN:HOYIUE Level
UM SMIBANS MIMSANS Level MBI (L) WNWMANAIIIHIY Level ISTYUITMYS
(Le—) SURTY Trend ISTUIMYS (7, _ 1) YAUMUSHATFUGUS (v NIWBAMGWSHMIG)
FGHIUNA GiENsfSMI Trend 167 NAMGMNMARUEUMYNSANS Trend MUEN (T,)
mMARCEIURTY Trend ISTYWMYS (T, _ 1) YAUMUSHUTBUREURTY Level MUG{M
uS SRIMUGUIS (L, — L) WIFHMIANS ENUEIEMI Trend NBAMYSHATEIULIM
WAGUNUR MIGUALNS IBSMINNRAINMNSNNEBIS: 7, = L, + pT, 1S p NESS{AIG]
yeQUmMINNAIN
mywmis:is shnuiunnnudmisinns: FnSMIDMUMISHMIMSEsam
NURE
- iSH =1 6y (L) [NSUSABHAEH AlYUGUIS 1
= 1Sl =1 By (1) [INSEUSHBIIEIRY fyS)

MGANGEINSIET WWEGSHGIEN DES WubA MIRANGARIg@)  Shnigiuum
(B)(Smoothing Constant) H‘ISﬁWﬁﬂﬂSﬁﬁuﬁéﬁ mﬁﬂﬂs‘ﬁﬁjﬁﬂﬁﬁﬁﬁﬂj Double Moving Average i3
Amuit: micunminwgshl Sumnganashsiguomll mseq Hgmuprningag
MSBIMINSIGBRIMY:

> mHLUﬁﬂﬁiﬁﬂﬁﬁ‘l Business Forecasting LUfGSiﬁajﬁﬁ:j Smoothing
Constant SWNIGHIYE 11:N SHBITMS iy L, Suniy 7, Shnsnpn
msinpui)usigg Sty

=

> BN ﬂﬁmﬂﬁﬁ‘l Business Forecasting A practical approach ?F\,ﬂﬁﬁﬁ
B WUSIDURAN: TeEMUAGSSWM  Linear Trend MISjHTY
Smoothing Constant ‘ﬁjﬁﬁ aﬁlj“l
fuun MIBIHiY Smoothing Constant S8 6 MHHHS(NBSHINAIMASHIG IS MBS
FUBAN:IUET Trend SSRGS WIHIHUMAMNG SHSMOMWRIUERMIRLNARY
1 AEMBILIIYSINI Solver ISTRUAYIN Excel WUISIIIIHS A MSE LNHAMEJHUIUIN
AANAUERISMIDMATHIENS: MMWIRNSIUMEHMLUN SUnigivum sRthy
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SUMNURUSTSYRNMIMFE TR HUNMSEUMMIMIAJUHRMIMBEINS Level 84
Trend*] GNIG)H NSHUIZJAMIMUINSMSIMNWAIN WBUHAN:GIAME (Slope) SUMUT
AN: Trend IURIG St

9

SMMENULS U MIANMINNRIATSTIRIS: s =

v

o The Exponentially Smoothed Series or Current Level Estimate
Ly=ali+(1—a)(Le—y + T — 1)

e The Trend Estimate
T =B(L¢— L))+ (A =BTt —1

e CUBMINNAINETNUIEIN p IGTHIAR

?t+p =L +pT,

i L; = the new smoothed value ( estimate of current level )
a= ﬁﬁc\ﬁl smoothing constant for the level (0 <a<1)
v, = Auyng ynigmhniasigitsne ¢
B = ‘ﬁ%‘g smoothing constant for the trend estimate (0 < <1)
T; = the trend estimates
p = IINAREUSHRINNAIISIHOAE
Jerp = BANAINESTNUIIINN p 1GTNUHSIAS
9.0.¢ %gﬁm Autoregressive (AR)

EMIAINMBEIRUGHIMWIS: AMINMUSWESWISMAJR Regression (AR
iﬁj:]fiﬁ’l Excel Sales Forecasting for Dummies mSIﬂajﬁiMGﬁm miﬂj]ﬁiﬂﬁimfij Regression 1S
AR MBBUIIGAM MY EUNSEGNUIBUIPUHISHIST MU §NG SHINNMBIN RS
NS SUHIGINEGNNS 22 BIMIGIENS Autoregressive NANMINNAIMIEUHIGIS:RGNAIALD
AGISHIGINE G N SSWMUSIGSSIM E USRI HEGIS LD IHNMAMYW IBS
iuAghighin: msagnutRnMITUlEUELISESSWNMUGUISI MMIATHEAMA
UGN SHENIINNHIBIOWNNT INUAMARIUHIGIYW 9SENAGSHSHHISIHUISIGSSEM
SIS SNESIBSh§ RGSHUSMIGI » WIWUMIS: i SNgUUIgHISIGANG mi

28 John E. Hanke and Dean W. Wichern. 2009. Business Forecasting. 9™ Edition. P. 127
29 Conrad Calberg. 2016. Excel Sales Forecasting for Dummies. 2"¢ Edition. P. 10
30 John E. Hanke and Dean W. Wichern. 2009. Business Forecasting. 9™ Edition. P. 357
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IRATIMGMTISHIN AR MYLSH Partial Autocorrelation” WIMBAMNUBSIUBIUN

"y

BASMIUIYHS (SISWIN{SH) ISHIENS Autoregressive 1GIMBMIRANRILG UENUMBI:
MIfUIN Partial Autocorrelation %ﬁﬂjﬂmﬁﬁzﬁﬁﬁﬂ}mﬁg 9 TiUM® AR(1) UEUE B [T
AR(2) SHIUENUIGAIIS: B8 p (UINUY =

JUYS Autoregressive Model ﬂjm‘U%i-T‘iLU AR (1)32

Yi=A0+ ALY + 6

JUBS Autoregressive Model GENUEDN AR (2)s

Y, =Ag+ ALY + AY 5, + 6

JUBS Autoregressive Model GENUE p AR (p)s

Vi=Ag+AYi 1 +AY o+ + A, +6;

%ﬁﬂj Y; = the observed value of the series at time / (dependent variable)

Yi_1, Y2, Yi_3, ..., Y;_, = observed value of the series at time i-1, /-2, ...,
i-p (Independent variable)

Ay, A1, Ay, ..., A3 = autoregression parameters to be estimated from least
squares regression analysis

§;= a nonautocorrelation random error component

ginAGAM:

e GiN: Random error component MNINW §; is:%mﬁﬁgéﬁmm;]h@ﬁmgzngﬁﬁmé
isuigls iuhuinmi misRmn modsmAAGIM:ABMINRATIS: WwHMG
HinsbRwAFDRMsSasmIgmnugeaomoisuglh » kugis:nss
HIMSHATMUANS GUMINAITIEIUY MINAEL §EMMMTUSSUENT AR
HISATENU 1 U AR(2) BN EMIGBISINSs @

Y= by + blylagl + bzylagz

MUIS:IS: JUBSANU AR IS 9 HUTIH AR(1) B1SJUNNEBIS:

Y= by + blylag1

31 Mark L. Berenson, David M. Levine et. al. 2019. Basic Business Statistics Concepts and Application. 14™ Edition. P. 647
32 BAFINMIEUS AT https://www.investopedia.com/terms/e/errorterm.asp ( tgﬂji"tmﬁg} g 9Mm BEN vowvm)
33 Norean R. Sharpe, Richard D. De Veaux, Paul F. Velleman. 2021. Business Statistics. 4™ Edition. P. 741
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i 7 mug) signninnn (MRSWEEMIMY v; BRUES D)

Viag, D] HOANSWHGRY v,_y

IBUINRAIMUANUESNITIS: AMNCIMNGISMIMAUSWMNLRANN MANSSH

i
miglhAmnaRrBITAEEL Bumerimimi g aEUBRLMSBMIURaEG
EURIUEDE SE MIAN b; ASHASWEGIN MIMNAg, Ay, Ay, ..., A5 1S BIHIGINAIEIHY
o GINS 4y Ay Ay, ..., Ay IQSHDN tﬁﬁﬂﬂ%ﬁmmsitjmsqﬁm%mmmﬁ st shs
ENSTENWMIPINE Data Analysis IS Regression IMIHSINASIMUUSINEG §SWHINM
FIHMIY
MUBA  UBMIEUMINNRIANMBEIRUIS: ThgignumuSMIunEeis: Ammi
NNAIAN NN SIMAUU U EEISHY by, by, MBAMINUTANISGSSNGIUMLS
5SS k 910 WWHAN b, 182 HAMUY] SgnNRIANEUERILSHnmS NGl U0 SITESNSHMm
NEUHISGSMBWIMGSS k9 SWAGIBANN by, b, 881 b, A AGISIGRLITMINNA
A9 idgjegumsapiswnandui AZsmhudmimuminnaing HSREuGHIS IF mi
UMENMUU AU ESSW (SgSwiRigImnG Ayugulg SumyswHgs kim ) umsg
UBMIUE SRPBHYWMIS: AMNPINATY2INI Data Analysis ENIGGIS Regression 105
QUHANS M SUTANMINSIRSISINORE mnsiagh

ANNAHRISMIUIMATHIEN Autoregressive 182 AR{HIMIOAWNSHT WSS
MOUIRRMSMHISIWIg ReEUHlmmpmaigugitnis: 1 sinnmh mafanaisming
[ATHIE IS BN BIGMINNAINIRGSSIMIE It SES TUAUIRM:

9.61.4.9 mssiSasciasabeasingiens Autoregressive &3% PACF

g SInNnIUMERANGMUISEIENN  sRsUGIS:AMIULENNg agsismuimes

TNAMIESIGGD Partial Autocorrelation Function (PACF) MUMNYISHAIATMARSIMUUINM
Ry PACF RUNUIIENUISHIRNI AR 1829

WHNGSIAESH Partial Autocorrelation AEMIFUANNGNAGSHINNHIGIUGU]S SUHIGE

34 ﬁﬁLﬁj'}fl AIRUIG A https://thebusinessprofessor.com/research-analysis-decision-science/autoregression-definition

(GUISGE 9om 5891 wowm)
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"y

ISHMHARMUAMYW TGS UISMIRNANEIAGSHIS: Ml WARNGIAGSYH
Autocorrelation NG Imt?ﬁ‘iﬁﬁlﬂﬂé@f'iésti Autocorrelation iﬁﬁ‘iﬁﬁ@i_’mﬁgﬁpjg (1) 1
sgnimsisimERnmMU o5 1$1m vigys (+2) BAUGYISIS: MistnsmsimEiameu
YWIGIRMBMANSANMIAIANIS: ARSI 91gYS (1) INWHMGSE RGN mEnsim
blgystn  SummGonndmonsimugygt INUISURNDS  BRANEINESH
Autocorrelation SSMSURNIMIENAG S wHUIAENG MISM UKyl Sh istmutmeo
[PAGANGYWY IHIEGISINW MIFGANYHANGSIAGSH Partial Autocorrelation ROUHIf
GANGIS: MIANENWEIN MIHISIHNNMSIE IMURNIHISITMUGU] ShHsIEm
wigySIN:inER

9

ihiisaIwiy  hmsmwn - misAnsEgRnNAURnUEUmMIgNRINIgRETEL
Autoregressive 1851 3

MUg  MMIBASHANJUARMEB  (UgRIISMIBNSIUAANSIAGSY  Partial
Autocorrelation IRMUGSS Lag %ﬁmmiﬁnﬂmﬁmﬁﬁmﬁgﬁmgm:ﬁmsmﬁﬁgﬁénﬂﬁ it
AANESIAGSY Autocorrelation §Hi MIBANSHBAANENAGSH Partial Autocorrelation 1836
M SMIUBUAEMIBANSINWAGE Minitab $HIE SHNSUMNMISISNRGE M9 hming
aUGsEURMES:  Shugliscgwigaam - maaissisupafpmsiignging
(Igne) SuigRwimy (Mg ) WNWITASAURS] Lag AMYW TGS (UBEAUINIG 58
Sistigril SHigRWIMY Lag NG ARINSARNGMULENULIE AR IS

% Ritvikmath, “Time Series Talk: Autocorrelation and Partial Autocorrelation,” April 11, 2019,
https://www.youtube.com/watch?v=DeORzP0go5I ( qmiﬁﬂﬁg G R ’tiile 1 vowm)
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PACFs

MYUSWIGIS: SH2uNMiS: GSSUMUISHIL AR ANS{RYGSS 9tiaM: Stema
NS AR (1) ENWITMS 187 Lag 1 ASAIHBIUATH MSYREHUSIATH D Upper Limit 18]
MISMISIMIUGANSS 181 Lag 1 §NAGSUINNMYPUGHU]S SHMYYWMAgHIE] AR

GSRINUM SN WHINSNSMIABASHMA GiM:EgSINSIGANGYWIMASNS: IRy

IGMINNAINN
0.5000 —
] [ PACF
0.4000 — = Upper limit
Lower limit
0.3000 —
0.2000 -
0.1000 — H H :%:J;
s U o= O O [sz
=
—0.1000 — o
—0.2000 -
0.5000 PACH
0.4000 - - Upper limit
Lower limit
0.3000 -
0.2000 -
-y B
0.1000 — |—| E
0 = |_| o MNea_ o |_| HEE
=0.1000 - ‘:i:
-
—0.2000
—=0.3000 -
—0.4000 -
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MBJUNIIS: (1) GSSIMUISTINN AR ANSIAUGSS ¢ SLAUNITSH AR (4)
TNIDMS 187 Lag 1, 2, 3 84 4 AUMPIAINMSAYHREHUSIA Upper Limit 81 Lower
Limit 1B/SMISUDIIGHMSE 181 Lag 1 StiLag 3 §NAGSMINMATEUGUS ShaTgSIgm
Sty SUUIGHS FHNSENAGSUINMMNYN KANANIST Lag 2 Sillag 4 HiHIGHSHBIS UM
5 §3SWNEGSS MEW SHcsHw AnsMNNAISAMIUATN WIWHINN BN SMItRGy
gRNA GiN: G SWIgIMUBSSI aSnS: HEPFMINNAINAY

mSMIRNNARUGIGMAW  ABminprandpicsulimgh  gomsijuntisingwitiuis
GANGIRWIUATUIEN AR 182

904l mugmatarBmasgassissdicn Sengernsinsiensige
uUhnsuiRaBmIAATENU  isisancis:Anmmisapiogs  Surgnigh
{EUMANSAENULARN N MIMIVAHIE IS GUINMENENNRIANNNM G gRGmsIm
89 MMICIRLEUY AMIHHNSHRUMNURBIUATIRIS:
5. FMFHASHFTMOsHassssasSiSas (Model Fit)

1915192/ MIAPNUIPUIEIITATGSSS EUBITM NGNS § §SWIUATHIGHY
ﬁgﬂﬂj (dependent variable ) iﬁ]ﬁéﬂﬁ@ﬁﬂ.ﬂﬁiﬂﬁ (Predicted value line or Regression line)
{EiS:M g AJjS: GISINSJUMINAN NN MIRANSIBANNGIEHEY  ( Coefficient  of
Determination) SHENSMAMANSHMIGIZMANAIUYRRY ENWMIMDINAS F-test] 1N
At RMINSARUMNURABIVRIEIEL ANSHMAIRANS Standard Error of the
Estimate’] AIJUBA BS M iGanjyaiivsugismiganSymnufasisgitu

& FERNFA Coefficient of Determination § R? %

YSGUEUBSUEUMIANNS  MANUAIN §IsINiNgEHyBMSMHMInANSIS:

v (2}

HGHWEHROANEHN IHHIGIE R G NUMGASIT SUSISMAIGE MR U SHIGE
T UIMRE NI MINSJAIIGMNUBINHUEE MBI UM NMBIS: AHMNNGUEHY

36 zedstatistics, “Introduction to REGRESSION! | SSE, SSR, SST | R-squared | Errors (& vs. ¢),” November 22, 2011,
https://www.youtube.com/watch?v=ag8VU5KLmkY (Qﬂj‘i’tiﬂﬁi‘jg A5G vowm)
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An pbservation af the dependent variable ¥

Explaimed dewviation

(¥ =1}

X

MU ISIGANGH A NEHINSHMNE] UHRUTMINNAI BISNY P = a + bX
whisignprinniE A SENwUIEUELISHY X9 gigashiunais: Athisniy
NNAINNY USBMIG)RRGANGHA] E BMRSIASAMYUNY ISHIt! Y MHsms§nu inlyma
{1 SANHISINWM MEANGINMN:AD GANGMUEHISH Y 1S:089 IRUEGISIUI U
GANGNIWHNIWNNIS: AMSIU)UNUDHONAIN TSIMsh (ISUMIEGANGHAJ ¢ 91
Ny muuninss imumsivimss minprinfishiimumnhnianis§ St Siushis
AMONATURISE S YBISAUING ANGIEIE SHBSIINSIENISRSAMINNAL  (unexplained
deviation )]

GIN:MIBANS NPINESNUWAGANGESSW v SYwIuntnsl mygnpniniSyws
D YRFEUGANGISS AR ME S15jMS MinaNs Mitssignnigstw Shniy
ﬂﬁﬁiﬂﬁ (Sum of Square Error)“] ISR iUt éuns%ﬁm%smmsgcﬁms%mm:
NNAIAN BISJUBSHBIMYS 7

SSE = Z(y —7)?

MyUWLEIE N 1SIGANGHAR D Ao nuanISnG unasminpRinn (A) 84

UANYUHISGANG EinisTnigis i iimunt) SaNcitnusnSjRsm Sintsmi
ANAIAA (Sum of Square Regression ) SIS MgujERMEHAATH MItSANSYiEX

MIBANNSPNFENSWANEUEY BARASH HgNNRAMASYWY WIRGRIYH JHI

37 John E. Hanke and Dean W. Wichern. 2009. Business Forecasting. 9™ Edition. P. 230
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IURMEY BISJUBSNRIMYS *

SSR = Z(? -7)*

T ISIGANGHA B NAMUINBISIAIIU (Sum of Square total deviation ) SWMHIHIBSHNG
NSNS (GANGHAJ ¢) SRFIHUMGNSJUMS (GANGHAR D) WIWNHINSHANENS
A NASGSSUIHAY Y BAEASH nlgujuY MSuusgsmys

SST = Z(Y _7)y?

GIUBREIMIAANS) Coefficient of Determination IS:1E]) NENAMIBANGIAH UGS
S BISUSISMAID IRUHIGIE RGN MONSIE UMD ISHISINEGNIY NiFim Si
HOUIEJUING SSE 88 SST UIMAMEAIBISGANGIEUTSMGASUIMSAMIANAIN Wtwmise
RIS UG ANEIRMBMETY r2 WIWHNSIUBSEBOIMY: «©

SSE
r2=1-=—0

% FTI/RNLN Standard Error of the Estimate
191818 MMINNUNBANNASIRUE IBAMIMEUE IS MG Y (HIBIMEZNN) BINMENA
GSHMNUUAMSATERNM ENWHNOANHSNUGANGHIST Y BRSHUQRBMInNRNA

N SIUBSH By «

y.x n_z

S _JZYZ—bOZY—blzXY

<+ FRIEHESRSBHNS FBSS F-test
EWMSIGHNSURNGANG MIBANS) Coefficient of Determination ISI&IS:A{HIMI
Ginn:ERN GG I91GISMAGna LAY IBHIGI 4, ISUBMIUBURGRNG
MSHYYS) Y asmiunANRIMIEUNS Mhugsumnsimihspaaniinm: f

38 John E. Hanke and Dean W. Wichern. 2009. Business Forecasting. 9" Edition. P. 230
39 John E. Hanke and Dean W. Wichern. 2009. Business Forecasting. 9™ Edition. P. 230
40 John E. Hanke and Dean W. Wichern. 2009. Business Forecasting. 9™ Edition. P. 235
41 John E. Hanke and Dean W. Wichern. 2009. Business Forecasting. 9 Edition. P. 226-227
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g asminprinfisfafuumutgsisSwitums Ssiusmunuafigwg itn
BBIS: MIPIINEIE F-test NMININSIFIUZIAIE HONHAMMEN HIGT g, MGH SMYIIAS]
iBN5oIse MI§NSYMATSNAGsNY HISIRGNL SUHIBIMRGNN AaiRgumnBs
[ABDMIR MUgRL 18] SIUBRIGHGSS B §EaMimys

e Hy: p,=0

e Hi:f;#0
U@ﬁﬁﬁmmiﬁﬂﬂm F-test Lﬁlﬁﬁimim [ﬁﬁ‘igﬁ AT MIFHNLNS) Regression Mean Square

(MSR) MR MItHAHTY SSR BRGASUETIAT (degree of freedom ) GS 9 ENWHIBINRG
AU THENE X 1912 D18iE 9 WIHPIHIUMSMUEY X LW Si: v 1 MIBANS) Error Mean
Square (MSE) Bt MItUfitiy SSE BAIBASHEIHIEN (degree of freedom) G$S n-2 i n
5SS SN NWGSS W IRMUEHSHGH EwNGSSTSHMGHUTIN INUE HDE
By & B, TTISISIFHATBMINNAIN 9 BSJUBSHAEEMYS

SSR SSE
MSR = T MSE =

n—2

MAGUUAMIFEUIRUING MR SMSE WS UIUIS RINSUIMABAS (18U
ISBANG Coefficient of Determination ) MATAMETY MSR GENY fily MSE 1S:NSIUGAG 1UIH
IGIGANGHAY D MADLUHNGIDAMBUHBUEMING IS:USITM™ Sinmaisuaasmi
[HICNSIAN IMUBIASEE NHAMAIGILMMISUSMIUNMSISUHIMA (AJBUIMARRIRH
BHUIS:UBMIUIAMABSMIGONAEH) 9

MIBINS SUIEJU F BSIUBSHERMEIS:S

e MSR
~ MSE

mitnngs
o  MUAMETY MSR HENRETY MSEIS:MSERHWHW HRUANMBURGHMIR U

g, = 0 NS

42 John E. Hanke and Dean W. Wichern. 2009. Business Forecasting. 9™ Edition. P. 231
43 John E. Hanke and Dean W. Wichern. 2009. Business Forecasting. 9 Edition. P. 238
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o MivSitun UEAnY g = 0 MGPNHSIMSUNUMAL [URSAM F > F, MSIUGH
§ /iy F GNE £9 G ansistspailmsmviinnuying
B, = 0 [UESINMMINHY NSSW Mt SMIVEIUGSAIEBIS: WNUE H, &
MGIARGITESY iy YMDOESMIANRATUEGISIAD Mgmaun Eumgiehs
MBS 0,0& 70,09
.« MISGITNSHIY F, ARINRIGMABIMNY F Distribution INIH SGSSHFFIING
S (HivEs mAwn SimalukismiAlS F) Wimsgmuunmsi gh
NAATENUREGRATY 0.05 TMAUNANSRAITNUATY 0.01 (BUSUAESE 9.9 Mnk F
Distribution )
uhimgumiEiESMiInnNIsiEanaiSymnufasiasiEugnms: Ahach
CYNGIN WMIAIBUASHAISAEI Excel BRESINI Regression Analysis ENIISURHMNY
ANOVA*]
2. munAS R gerRsimSiensig)e (Residual Check)
HREIGIS: AMIS UM SMIEUAITEINMIBIM TSNS Fit Regression Model 1SHY
353 Minitab SjNUNIMIMUMIS Residuall Residual Analysis BN GUAINASGYRANUANNG
5Nf USMI Regression I SAISMIGHMBA NAIBIYTHNNAMY HIUIMASHIEIE Residual
Analysis At G SWE UM BHWUINAVSHEUMIGHIRaUYRAY EMGIM: F-test SWHGEMIE
B9% [UUMI Regression 1S:RAUBMINNAIMMEUEINSMSUMIANGHEAY [MUMis
Residualis:mmimﬁmrﬁmgm:isﬁym@h igimuHensgs m:

4% Anderson Sweeny et. al. 2019. Essentials of Modern Business Statistics with Microsoft Excel. 8th edition. P. 651
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Lﬁﬁﬂﬁ% iﬁﬂﬁﬁ‘l Business Statistic For Contemporary Decision Making
V. UIlISSpUISIMEMITURENNAIA (Versus Fits) *
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45 Ken Black. 2019. Business Statistic For Contemporary Decision Making. 10™ Edition. P. 752
46 Ken Black. 2019. Business Statistic For Contemporary Decision Making. 10™ Edition. P. 751-752
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[_Uﬁﬂﬁ% iﬁﬂfifﬂ Business Statistic For Contemporary Decision

47 Ken Black. 2019. Business Statistic For Contemporary Decision Making. 10th Edition. P. 751
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48 A. Reza Hoshmand. 2010. Business Forecasting A practical approach. 2nd Edition. P. 14-16
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49 John E. Hanke and Dean W. Wichern. 2009. Business Forecasting. 9" Edition. P. 82-83
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pUysRNRIS: Mg 20189 ©
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John David Rainey AENHSIIMSIAUE SueumSigAUIMINIUAT Walmart 9 MGG
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IMA UGRYAIAI ASAYIGHY IR Ng SHENAGSUIRINGST John David SHIABIVAS
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Donna Morris AEHSUMSURUER SHNUMSURLMIUAS Walmart Inc. WA AMSA
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aNGing MNUIEEEEN MMAGIAN UK SUESMINIRMNMNEIRGIUTHIBUIS JU
AU NPRURMIUSISIUAS Walmart BRI

Suresh Kumar ARNHSUMSIUAUE SHMMUMSIZRUIGRIGNAIAN (CTo) SHMMUmSigh
HAIZIS (CDO) I8 Walmart, Inc 1 GUSIBE CTO AIAFL Suresh AANBGAN[AIUIGRIGAIIUAS
FBU)S  Walmart  EDWEUMUEGIMAIYSINYSARMIBANNNGWINGANGEHIUAS
Walmart I SUS NG ETEREUHABES IR World Do INRMSHERSIY
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Christopher Davis HSIMSMNSZAIU Walmart ISFU§EIS SHIMAUGIANNANIANT
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Andrea ALbright UBMIMHSUMSURUR IBRAANBUANTENT Walmart SIVMNNMS
GRUBEYWIEUSGHE) 20059 Andrea MSMSHIANMISMITIRSE SIS SIMMIGHE
fi Eﬁfﬂigﬂ ﬁhgﬁim%éﬁﬁﬁmﬂ Walmart US Merchandising and People §ﬁ9%mm Siﬁi&ﬂiﬁzm
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David Guggina AENHSUMSURUASIAURMICUINAGAGH NG WalmartiS1riuigiiy
i MANSESUSNEHITIMIEASBHBNUIBANWIAREUS sisanuung Siign
IIGIRAUIEUS Walmart 9 7

Cedric Clark AHHSUMSURURISURURMIUNMUAT Walmart SUGHIEIN MASGAS
RIOPAUEMISIgUUINMY 4,700 UiBHAGESISIfYE Sulins unmiunucgs 1.2

ANSSIF 9 75 USNISAM AW M MSHVITANATINIUAT Walmart:
gUﬁmg 19.90 Board of Director iUifJ Walmart

\

Gregory B. Penner

Timothy P. Flynn

Cesar Conde
ir f W ) , ti hairman
Chai manlo th.E almart Chairman of NBCUniversal Retired C'ﬁa|rrnar1.and CEO
Inc. Board of Directors, of KPMG International
News Group

General Partner of
Madrone Capital Partners,
CEO and an Owner of the
Denver Broncos

74 ﬁﬁ‘[ﬁiéﬁﬁ https://corporate.walmart.com/leadership/david-guggina ( Guﬂji§FU§§§OE) A wowm)
s ﬁﬁ‘[ﬁiéﬁﬁ https://corporate.walmart.com/leadership/cedric-clark ( Guﬂﬁ%ﬂﬁg§09 Affin wowm)

Sajjs s M S & agmu & NS 0 ) fHaN


https://corporate.walmart.com/leadership/david-guggina
https://corporate.walmart.com/leadership/cedric-clark

anAndgnaiwRBgiiane Stlspanjancugiy ViU FUEREIRG

Kow'l :
Sarah Friar Carla A. Harris Tom Horton
CEO of Nextdoor Holdings, Senior Client Advisor at Lead Independent Director,
Inc. (Nextdoor) Morgan Stanley Walmart; Partner, Global

Infrastructure Partners, and
Retired Chairman and CEQ
of American Airlines

.

it

Marissa A. Mayer Doug McMillon Randall Stephenson
Co-founder and CEQ of President and CEQ, Retired Executive

Sunshine Products, Inc. Walmart Inc. Chairman and CEO of AT&T
(formerly Lumi Labs, Inc.), Inc.

and Former President and
CEO of Yahoo!, Inc.

I

S. Robson ‘Rob’ Walten Steuart Walton
Retired Chairman of the Founder and Chairman,
Board of Directors of RZC Investments, LLC
Walmart Inc.

e I0NA Gregory B. Penner MSHNFN M SHHUIANAMUIUATHBUIS Walmart, (it
§8GIgMIRIgISTISINEYIUNS Madrone, MMUMSIRUE [IESMMNYIS Denver
Broncos §ﬁﬁ18ﬁu81§m81[ﬁﬁﬁjﬁﬁﬁ Suh fllj[ﬁﬁiﬁlS Denver Broncos I

e 1[U7i Cesar Conde msqm§m UM SLﬁHﬁﬁjﬁﬂfﬂﬁ%SmHﬁmﬁﬁmS NBC Universal]

e 1RN7 Timothy P. Flynn AN UM SHYIDANFALMY SHUMSIURUAGAISIHSIS KPMG

International ]
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e IR Sarah Friar MSHNGM [PMSPAURIS[IUUS Nextdoor Holdings*]

e AU Carla A. Harris B1SE1GT HADANHAGESMNSZUIST Morgan Stanley*!
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e INA[F0 Marissa A. Mayer ISHIFM (5UNaNUSH SHpmSURURISHBUTS
Sunshine Products , §ﬁmﬁ‘?‘iﬁ‘[ﬁm$ §ﬁLUmSLU5UﬁmﬁT.ﬁIS Yahoo*]

« 100 Doug McMillon BISHSGNPMS SHUMSURUR[IBU]S Walmart

« 100 Randall Stephenson MSHENUMSIHUPANUAUAIS{IBU]S AT&T

« IRNFS. Robson 'Rob’ Walton MISHIGENUMSIABIDANAN AUIGUSIHSIUAT Walmart*]
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B.AL EessIHs
IWNAYIVAS Walmart AmSiRaiuuEee wiwisam & whny nsEoaiet
9. BRBANNIBNIGIY

Shop by category

+

3 ©

Tires Car batteries QOil & fluids Find your Auto Care Center

18198182 Walmart SHESTS{vin SORSUUNMAS At /9 )RS 0
DAUUNSIS IBUOHNSMIUE N NGHIRUE BN SIS SUHRGHS I
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selaiiamefns ieohnyil muGaiimn Shu§asanisgs ISt S Tig)amiGs
13U BEHASH S UBRMSIN DM AN AR R I ST Walmart 1829
V. BANAEMA SHaT3MLmA
BIAMIGIUGSTIUAT I Walmart AMARUFRIGMS: Walmart MSFUGSShroNaI2MN
U191 UMEANS IHSNSMONUMAN W MYWSHRY LYY SUPRUENWRNMAT [(E
Ng] INGNGY MIFBIHFNSMND SHFUMIGAHUEANEINAERZAUEA

m. mifyAsien munjgimi

Walmart Health Services

Medical Dental Behavioral Health

Medical appointments from wellness checks, physicals, Dental services ranging from dental exams including x- Talk with a licensed professional therapist or psychiatrist
sick/injury visits, immunizations, to chronic condition rays, deep cleanings, teeth whitening, fillings, porcelain (in select locations) for help with depression, anxiety,
diagnosis, care, and management. crowns, simple extractions, and more. stress, grief, and relationship issues.

Learn more Learn more Learn more

Healthcare with you at the center b
At Walmart Health, we specialize in delivering comprehensive primary care for older adults
e e D D L S e ¥

MUItS: MIG RIS SIS: Walmart HYEMEASHAGHS IBHHSISA IS Cupcakes IENWIGSHY

M8 MUSIEAREUW ST Wit Walmart AN SSgUHUGSNIS: AIEUAREMiaa
BRIEIT 1NN PSIRGAMIINISIw it muumiss nisingnnin

¥

- A % ﬁ

Design your cake or cupcakes We hand-decorate it Pick up & enjoy!
Choose from our many flavors & Qur bakery will create the perfect Your order will be waiting for you at -
decorative options. custom cake or cupcakes for your your local Walmart Bakery.
special occasion.
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Pickup Today  Prints Cards Canvas Prints  Blankets Mugs PhotoBooks  Wall Art  Home Décor  Gifts  Calendars  Posters  New ltems

Walmart >z Photo

Valentine'sDay | PickupToday Prints Cards CanvasPrints  Blankets Mugs PhotoBooks Wall At Home Décor Gifts  Calendars Posters Newltems  Shop by

Mugs

Photo Mugs from $9.96 » Photo Mugs »

&. iunnY H)UGR{EIMIGA IR
YW SHUNAYIS: HAGESIGBIFMIUGUINUEM AN UAMYWIVZS MYwSim
3 SRIIG)E MY Walmart*]

Select a registry

9. 1N Imin
GinnAigIGis:im walmart MSHIEHAGHSSHANAHF SHEGUNIS UANEAN
N8 TUNMAGIENANGINA MY Coinstar BRI iU MMUGAIENUUANG MUY

o

IRLUT SHISMANG)H SEBUMLMBUSWIMY
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Walmart credit card

Manage
your
account

Pay Walmart

credit card

your bill

Apply for a card Pay your bill

More money services

Send
& receive
money

Send money Installment

. ; Walmart Pay ek
to Mexico financing

cashing printing

Send money to Mexico Installment financing

Tax prep
services

M
Rapid reload Bill pay sl

orders

Tax prep services Rapid reload Coinstar’ Bill pay

M. MIGMIM{gELsNALS

Money orders PayPal

HABESMGIFMILIOR 1IgTMug MR UEAMDm STt nshpgimid

Find a local charity

|— Search charity or registry name @

6. MingH§SMmMuHSSNM

rnfiuaisigis: Anjudntmsuptnitastayivy nsen muit:Es gns
ORI Wwhywais: AmPogummeisn Sinftntmsisminginuise

MABAMINEASSMMUNSENIMIS: HAGHSHT BiMiSrutigruBiity UMUPING §Sminn
2SGUGAGH SuMinyiESMiTUERMSEMINYUME)aRmSY
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More ways to shop

Use SNAP online Express delivery

‘We make it easy to add an EBT card to your account. Need something fast? Get it in as little as 1 hour. Fees apply.

( Learn more ) ( shopnow )

See what’s new

Drone drop-off Self-driving delivery Live shopper tracking

See If your address Is in our delivery zone. Autonomous electric vehicles now available at select stores. Eligible stores can connect you with an associate.

Learn more Learn more Learn mo re

3 ways to get your order

Pickup Delivery Shipping
the store & well Ioad your car. OF pick up Items Got Iterns brought te your door from your local store. Fees Ordars ship fast to your home via carriers ke FedEx or UPS.
{_Reservea time ) (_Reserveatime ) Shop now )

& INMOMIMINGE: SHifH T JUNNUNTIGRIS iRjH T 7
HOBHS MG MMERMIMIG: EUEUiE)RShmMIS MM NURHMUBHIE Hism

AU UGIGIUREN I Allstate]

‘Walmart Protection Plans by Allstate

Protect it

Enjoy it = years. How do | file a claim?

%kl 47 Aversge Walmart Customer Rating

We've got you covered Easy enline claims
Lt hiw o cowes your purchases. Click the button bekow 1o et started
- ~ s ~
(_Gotoyourscesunt ) | Flleachim }
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MYSHMMMAS TR Walmart MSIEFURADIGROIGS1g)attuwm SAS AU

iSigh MU AEGE RN e AR g UARIRR A SURHIUA Walmart ISHGM Amazon,
Costco, Target §ﬁiif§819:]ﬁ"l 79

jumn §19.991 Lﬁﬁﬁ’ﬁj’iﬁﬁiﬁﬁj Walmart

u

amazon c°srco

u

taURnUisR &0 SYwhy IR eMBIRYIEUMA Target HUNMBERHHG]
woUnuEIcgwSHmMIUAS Smpmathbsitugmsighmum:aly  unuaga
gl BpuiRig Shivuls walmart IHUBUI ST SURIEMIZI 9601 tmSnin
ANGHTIGAIISSISIFI9660 MWRRUNNATUSINUUGUISISA 1948 UNRISIgEH
FSUNIEHNILIA ASGEGAMAHNANUS 32 ISHEGU Fortune 500 @ 2023 ISANIRYEURHIUAS
FUUNHNIYIN &

TMBMICGANIUAT Mariya Tikhonova, IHUMSARFIEM NMMIAUHNSIPNAY TE

MSURNISHIU MIMBVIIRIVTIBU]S Walmart 8 Costco HHE 2017-2018 MEMSIT

& °’ﬁLﬁi1’ﬂﬂ https://www.comparably.com/companies/walmart/competitors (Gmi§m§6§09 fifiin wowm)
80 °’ﬁLﬁi1’ﬂﬂ https://en.wikipedia.org/wiki/Target Corporation (GFUi‘HFUﬁjQO'é) fifiih bowm)

Sajjs s M S & agmu o@ NS N §f) AN


https://www.comparably.com/companies/walmart/competitors
https://en.wikipedia.org/wiki/Target_Corporation

anAndgnaiwRBgiiane Stlspanjancugiy ViU FUEREIRG

WHMRBUAS Costeo ML SYWHASIAMBIBT S 318)A IumsmipRaysity
RN Walmart PREFNIPIAGIS: MSIANBDSISIHV09E {BU]S Walmart i1:556)h
IHISANSENT 500 MSANSHANESIMAGANUATUMIGASYHATNW ApmESsmSugmn
FUAIMAUSWAIGAMWBRUEMINT §i: AEMUOOMASSHSmURMIEANGEIS
FISIUAT Costeo IRRUTMAGANMIAIY SH{S MY SHIMOUMBEIBIRRAETY

81 ﬁﬁlﬁﬁﬁﬁ Tikhonova, M. Financial Analysis of Walmart and Costco in 2017-2018, 2021, P. 105-106
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[ [

TRHEIM

S asi s SR NPNHIRNB N ASRNASIBESIFBETE WALMART

UUNNSIYNWTIMMNUAIG (§i SUMREUERUSYw IRty digims
INSANUESSWIVIAS Trend ENWLNNMGEIYTIBAIG 191§18:AMN MINgjRANYuEHmS
fnfimi magminprinfesiianasinimismagminprnd Sammbimeogiin b

al o

g roRMGIN:Gumsniisng  RufyRnhywesSwaNn VUM UATHBUS
WALMART it SIman{ing§gSw iy Siis gSUnsMiyifg Trend NH{MAEIYS §
wueh  vpmdmARpiasEsimEmIAn  guiywmEensiugsistizn

= al

SytwY EEINSIEE UTUEUAMYEE VORI UEIRR UG SSWHANMIS: T
ig]Aie Gl Autoregressive Model [PRISID UIEISMIMNAIMNMSURDS Mgl
UNE Iemngunaugsanoimsisugl SumiiSgrlmnaiauvagitu mmin
AYGM SURG IS DM UEUES SRS THSiusY
M.9 RESEIRBRANGIHBSIHIIBEHBBIS WALMART

MNiEM.9 §gSWHANNIUAS) FIBUIS Wal-Mart i) W009 &5 WOWY

Period Year (Y) Revenue (Billion) (X)
1 2001 212.12
2 2002 23976
3 2002 255.07
4 2004 280.36
5 2005 208.27
(3 2006 340.49
7 2007 37044
8 2008 404.04
9 2009 403.67
10 2010 419.17
11 2011 440.14
12 2012 464.41
13 2012 47473
14 2014 483.79
15 2015 48402
16 2016 484.6
17 2017 495.01
18 2018 511.87
19 2019 521.08
20 2020 54874
21 2021 571.96

[ 22 2022 600.11

L‘Uﬁﬂﬁ https://companiesmarketcap.com/walmart/revenue/ (iﬁmaﬁmﬁigé M.9)

Sajjns % M SH & agmu b inngiws N {f) fagan


https://companiesmarketcap.com/walmart/revenue/%E2%80%8B%E2%80%8B
https://companiesmarketcap.com/walmart/revenue/%E2%80%8B%E2%80%8B
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N1 FAHRNHIBHIRESSIRERNABIBEIHBBIE WALMART

BAREIS: ANMIMAGISWEANNIPRNRIVATIBUS Walmart MBI MILGRTMU
SHMIBNNSIBHANSIAESH Autocorrelation SHEMH|UNIGIMU HUHHIS:A iBHjnInSig]
ALNAUING SS9

N9 MIBRNFBIHARLSSMBIFNG

MUMIBIMAIAYTE Excel GUMAJUGESSW EIMSMU FEUMNSWNMYT

MU IMUSWME OUNH V009 BRSISH WOOC BANIUAINBTISH SMIASISHY
SHINNSMIMAIRINUNAG Vo0& 1gifihw AEslusighimumitySisig) Woodigjt
WIWIgIE) V09D ANISAMIMAGIUSE WILNGHERE WHENE VoUW QRN
Wt GRIUMAGING NNSUINONSNERISEANUIAIABUIS Walmart (fEISWIAS
1674) 9 gig: MumMicomn GgSWHANYUTS Walmart 1S:H1SS{HAM [UING Trend*]

JUMANEM.9 (MUBMAGANIUER [ETIS Wal-Mart f15) W009 HAT WOWY

Walmart Revenue in Billion

700

600

500

400

300

200

100

uan f12 Excel Output
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M.l FEHRNH|BEHRRIELESMS Autocorrelation
IS M Sint RGN AU § g Sk UM SUSHZMIT MIMAMBMIBANSIBEAN
GIMGSH Autocorrelation RNFNINSAN:AINS HHMNSNSJIGBHINI ISISORIGA{F A
211009 JUBSUNUMIBANIBHANS IRESH Autocorrelation [t SUNMIGHIMNE G2
iy

_Zen (=N =)
k Y (Y, —Y)?

k=012,..

{50 7, = WHANSAGSHA[ND Lag %Sﬁ@ﬁﬁgjﬁinmk ( ACF for a lag of k periods)
y = UHjuiSHYUIMBUAIGSSH Time Series
Y, = MYmmSIumine ¢
Y,_j =SHYATRIAHSILIINN ¢ GSS k 83 U 1SH:In0 t4
B AEURUMIBNSIBANEIAGSH Autocorrelation MIDIMIAYIE Minitab {§f
NSNS WG SUGRUHBSRIMY ENWALNGTD 10 lags

JUMNEM. L HYIBHANGINESH Autocorrelation ISGAAMINBUTS Walmart

Autocorrelations

Lag ACF T LBQ
0.834569 3.91 17.51
0.682229 2.07 29.280
0532173 1.37 37.67
0400408 0.95 42.37
0.277331 0.63 44.76
0.175320 0.39 45.78
0.0882%6 0.20 46.05
0.01e436 0.04 46.06

-0.06%9466 -0.15 46.26

10 -0.149690 -0.35 47.24

LT e R I T ) B L A LS )

{UANDA Minitab Output (BUIZUAIESE MW InWjuMSHIFW)
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JUMNEM.M [MUBTEIBHANG IAGSH Autocorrelation ISBANUTABUIS Walmart

Walmart Revenue

0.8

0.6

0.4
Olz_ | |
0o I |

-0.2

Autocorrelation

-0.4

-0.6

-0.8

{UANDN2 Minitab Output
IHNUMUMIRUANGRM  Somsugmsitnn  TURia  miyivRnsngsy
Autocorrelation IS1 Lag 1 SHIEAISH 9 Witng Lag 2 Aistinge in:tsunsigusuniy
181 lag 11 WISIMUBSS Lag USUU UATAY Lag 8 MYIBHNNGSINESH Autocorrelation
MSOWBIWG:  URAPSY S  GomSngjuipumsiong  sigiunangingsy
Autocorrelation 182 AINUBJAIMIUEN Trend HMGMUIRUBAILY 1910 SMAVAATSNAISH
TN NSWMBEAGSHINY Lag I MMENWAMAISIMUMUNiIs: AgA

=] > °

SYWI USGYNIMY Lag SYI Swn: imigiis snanis iMuu@amnsm Gisu (gams
NIG NITYH )

OIS IFIMuMIBjasmM TS [Uing § S SWGANMNSANHAM ST MEN{IIING Trend 4
MM FEQRHIRDITNHERNASIBES5JBSBI® WALMART
musSimnjgrinrnsaie

ENWESWEANUIVATIBS Walmart GUFHIUIRG Trend §518: ianuizumsiui
GRIIUAYRUG SHNSOANNLEMSISORIGAEA I D UINUESSWIINGIS: [MAEM

it SHSIMEMINNRIANISIIMBUSIghS:

Sajjns % M SH & agmu ) inngiws N {f) fagan



anAndgnaiwRBgiiane Stlspanjancugiy ViU FUEREIRG

MN.Mm.9 %Eﬁm Absolute Change Model (ACM)
AUMAGTMINNAIAMUIE:SIES: NYIR Excel [INSIDIMAIARMITANS SNy
Siuuguansiite egupsEkiusmsunmigiinEoatmy:

Yer1 =Y+ (Y —Yoy)

pamImRNEUMInpRInMIsMyeAMEuyRmnE  SigiIsimunyg (i)
ML v, SUGIESAMINYG MgISIMUGUISMBIN v, SHNTESIYSYwMiS Mty
Y, OOUESSWIGY MSEMI MIBANSNS:RWSIMEM oIl 2,,, = 239.76 +

v (2]

(239.76 — 212.12)NSHYIA 267.4  WIWNSMINAANIUNEHS! Column§  clismnig

Mm.v4
MNREM.Y BINAMIANARIAAMBILE:SIEN ACM (Absolute Change Model)
Period Year (Y) |Revenue (Billion) (X)| Forecast with ACM

1 2001 212.12

2 2002 239.76

3 2003 255.07 267.4
4 2004 280.36 270.38
5 2005 308.27 305.65
6 2006 340.49 336.18
7 2007 370.44 372.71
8 2008 404.04 400.39
9 2009 403.67 437.64
10 2010 419.17 403.3
11 2011 440.14 434.67
12 2012 464.41 461.11
13 2013 474.73 488.68
14 2014 483.79 485.05
15 2015 484.02 492.85
16 2016 484.6 484.25
17 2017 495.01 485.18
18 2018 511.87 505.42
19 2019 521.08 528.73
20 2020 548.74 530.29
21 2021 571.96 576.4
22 2022 600.11 595.18

uan i3 Excel Output
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JUMNEM. ¢ (MUUNMAMANgRINNmYNG SMINNRINISYIEL AcM

ABSOLUTE CHANGE MODEL

700

600

500

.

400 =

300

200

100

0
D D . Y S . Y . . . . . . . . . . . .
o, o, o, ~o, ~o, ~o, ~o, ~0o, ~0o, S0, ~0, ~0, S0, 0, ~0, S0, S0, 05 S0, ~0
00) 07 06‘ 06‘ (2N OcP 09 JO {Z Je J\,) Jy {5\ de s Jd; Yo (’0 9] t)e
Revenue in Billion = = = m1 Forecast
o
{UANASE Excel Output
S -l -
nigglamuit:iRanjaiyt
o I ) "y >
mnAsm.m Uﬁ] MAOMIRNS mtgﬁ]ﬁmm <HilfU ACM
[ e
Period Year (Y) |Revenue (Billion) (X)| Forecast with ACM |€t=Actual data —forecast |3t| etz o t/ 7 | t/ Ytl

1 2001 212.12
2 2002 239.76
3 2003 255.07 267.4 -15.31 15.31 234.40 -0.06 0.06
4 2004 280.36 270.38 -25.29 25.29 639.58 -0.09 0.09
5 2005 308.27 305.65 -27.91 27.91 778.97 -0.09 0.09
6 2006 340.49 336.18 -32.22 32.22 1038.13 -0.09 0.09
7 2007 370.44 372.71 -29.95 29,95 897.00 -0.08 0.08
8 2008 404.04 400.39 -33.6 33.6 1128.96 -0.08 0.08
9 2009 403.67 437.64 0.37 0.37 0.14 0.00 0.00
10 2010 419.17 403.3 -15.5 15.5 240.25 -0.04 0.04
11 2011 440.14 434.67 -20.97 20.97 439,74 -0.05 0.05
12 2012 464.41 461.11 -24.27 24.27 589.03 -0.05 0.05
13 2013 474.73 438.68 -10.32 10.32 106.50 -0.02 0.02
14 2014 483.79 485.05 -9.06 9.06 82.08 -0.02 0.02
15 2015 484.02 492.85 -0.23 0.23 0.05 0.00 0.00
16 2016 484.6 484,25 -0.58 0.58 0.34 0.00 0.00
17 2017 495.01 485.18 -10.41 10.41 108.37 -0.02 0.02
18 2018 511.87 505.42 -16.86 16.86 284.26 -0.03 0.03
19 2019 521.08 528.73 -9.21 9.21 84.82 -0.02 0.02
20 2020 548.74 530.29 -27.66 27.66 765.08 -0.05 0.05
21 2021 571.96 576.4 -23.22 23.22 539.17 -0.04 0.04
22 2022 600.11 595.18 4,93 4,93 24.30 0.01 0.01

uRn N2 Excel Output
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SAMAMME 98 (160U Column &, 9, 1, G, 811 &)

N

igl column§ & maFpwAMGEan ginigmainh  (SsSwimA
GANN) ywSkaigapninn SESUNRENY minG Saminpn
NN

181 Column§ B MMIENANYNGNHID HPMNSHRBNTUR Column
&1 1S1gRAYH Excel HREANMSHHIMAJUBE WAL =abs

181 Column§ £ shAmEGnAnLY fES] column & thmii ildjowniyy
53 SURBURHSHYE

181 Column€ G ShAMAGEUIEUINAREANEG (et) 88 HiyGSturhAtam
(G SSWMABANNT) NI et SYHHY IGASH HIISSYHIT

il Column & MMIMANYMGHID BUIUMSHEANSYSG TUAT
Column§ G 1 1SIGUAYIE Excel HRARANMSIDIMEUEY ENWAW

=abs 1

SAMAmMMIE V3 INHID Column§ B, 11, G 81 & NTRYSYWAIN: ISISYHY

RIRBUURBY JGHAGHSH G38EsSwANGISYWY (JHUYSMSUNMISISRIGAFA

v [}

WU ) NN =average BREVHUMIALNS SHINSGISWEG FUMNNG M. WMy
mnuEm.c miguiglaisminprnimeitianasi asgitin acm

MAD
16.894 399.059 -0.042 0.043 19.976

MSE MPE MAPE RMSE

uRn N3 Excel Output

FOUBA MEMNNE M. il MAPmATE AcM sRODAIN ARSUIEEEe

iMmy iwmys

MAD H1S 16.894

MSE 818 399.059

MPE 818 -0.042

MAPE 818 0.043

RMSE 818 19.976

Sajjns % M SH & agmu e inngiws N {f) fagan



anAndgnaiwRBgiiane Stlspanjancugiy ViU FUEREIRG

m.m.lo $ESRS Relative Change Model (RCM)

GUBARILIELE NS AMINNAIIARIGIHEN  MIWAHMENG  SyMusyjs

(Bighe ) MmN v, SHREYWMESMNEN v,_, 1916ANSH AigiMUBUiSY SEMSNS)
IERENGIE IS asi2w igiwmuis:im Sinthmimgiim SHuugiuang §oisiims

239.76
212.12

M 18NS Py = 212.12 x Z27q3eigie] 271.002 WA SMINNAINNYHMEGIS Column
§ cismnig m.¢4

MNREM. & BINMAMINNAINMBI: G RCM (Relative Change Model)

Period Year (Y) |Revenue (Billion) (X)| Forecast with RCM

1 2001 212.12

2 2002 239.76

3 2003 255.07 271.002
4 2004 280.36 271.358
5 2005 308.27 308.157
6 2006 340.49 338.958
7 2007 370.44 376.078
3 2008 404.04 403.024
9 2009 403.67 440.688
10 2010 419.17 403.300
11 2011 440.14 435.265
12 2012 464.41 462.159
13 2013 474.73 490.018
14 2014 483.79 485.279
15 2015 484.02 493.023
16 2016 484.6 484.250
17 2017 495.01 485.181
18 2018 511.87 505.644
19 2019 521.08 529.304
20 2020 543.74 530.456
21 2021 571.96 577.868
22 2022 600.11 596.163

uan i3 Excel Output
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JUMNGM.& uuinmimngaomintaiygnn Shminprinnisginn Rem

RELATIVE CHANGE MODEL

Revenue in Billion = = mm1 Forecast

700
600
/
500 R
.

400 :

300

200

100

0
O HF H P AN PO DO DN DX HL O DN DO DN A
7 L & P & L H D H P DD H DI
O S NI SO SO O S S S S N N N S S S
o
o
{UANAS Excel Output
> s o
> nignglamei:iianjadyu
] =] o "y >
MNREM.9 LNMOAMIFAN [Uﬁ’:jjﬂtﬁm -gilifu RCM
. = . e, e
Period | Year(Y) Revenue (Billion)(X) Forecastwith RCM |€;—acryaldata—forecast |l etzgjg */Yt | t /Y¢|

1 2001 212,12
2 2002 239.76
3 2003 255.07 271.002 -16.29 16.29 265.29 -0.06 0.06
4 2004 280.36 271.358 -27.80 27.80 772.70 -0.10 0.10
5 2005 308.27 308.157 -30.69 30.69 941.78 -0.10 0.10
6 2006 340.49 338.958 -35.59 35.59 1266.48 -0.10 0.10
7 2007 370.44 376.078 -32.58 32.58 1061.75 -0.09 0.09
8 2008 404.04 403.024 -36.65 36.65 1343.05 -0.09 0.09
9 2009 403.67 440.688 0.37 0.37 0.14 0.00 0.00
10 2010 419.17 403.300 -16.10 16.10 259.05 -0.04 0.04
11 2011 440.14 435.265 -22.02 22.02 484.84 -0.05 0.05
12 2012 464.41 462.159 -25.61 25.61 655.78 -0.06 0.06
13 2013 474.73 490.018 -10.55 10.55 111.29 -0.02 0.02
14 2014 483.79 485.279 -9.23 9.23 85.25 -0.02 0.02
15 2015 484,02 493.023 -0.23 0.23 0.05 0.00 0.00
16 2016 484.6 484.250 -0.58 0.58 0.34 0.00 0.00
17 2017 495.01 485,181 -10.63 10.63 113.07 -0.02 0.02
18 2018 511.87 505.644 -17.43 17.43 303.95 -0.03 0.03
19 2019 521.08 529.304 -9.38 9.38 87.90 -0.02 0.02
20 2020 548.74 530.456 -29.13 29.13 848.45 -0.05 0.05
21 2021 571.96 577.868 -24.20 24.20 585.76 -0.04 0.04
22 2022 600.11 596.163 3.95 3.95 15.58 0.01 0.01

{URAREAS Excel Output
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anAndgnaiwRBgiiane Stlspanjancugiy ViU FUEREIRG

SAMAMNIE 93 (155U Column§ &, B, 11, G, 841 €)9
= 19l comn§ & MAGUBANGEN SinlghAluh  (G3SWmA
GRS ) thywshaignprn SupSunegmamng mine Suminpn
ik
= 181 Column§ B MMIENAMYNGNHIT MYMSHHBNIGIVAT Column§
¢ 181gUAYIG Excel JRRANMSIHIMAGUBS INWAL =abs
= 181 Column§ 1 thiUAsiy RS Column§ & il iSEjOURIYEY
59 ShnBURHiSHLHY
- 181 column§ G hANGEAIEUNBRTERNG (et) S Mg SwimAtal
(G SSWMAGANNT ) TENLIA et SYHIY IGASY GiISSYT
- 18 Columnf & SAMIMAMYENGNHUL FUIHUMSHINSYG U
Column§ G 1 1SIGNAYHT Excel MSDIMARUBS INWALD =abs
BAMAMME V2 INHID ColumnG B, 1, G 81 & NRTYSYWNN: IStiSytw
mIRsUYRBY oRRcnsh G3SEgSwlFISYwI (FojussmsuinmisiigrilaiFa)

W0 ) NN =average BRAHIIMIAANS SHINSHIFWHE ARMNNE .0 My

mnaEm 0 sgugisminprnimeitanae disgitm rom
MAD MSE MPE MAPE RMSE
17.950 460.126 -0.045 0.045 21.451

uan i3 Excel Output

FOUBA mumNug m.A 2id MIHMASGHEU Rov BRONAIN B SUTEEEe
{[MY ENmLYs
= MAD 8 17.950
= MSE NS 460.126
= MPE S -0.045
= MAPE ¥18 0.045
= RMSE S 21.451
Mm.Mm.m s's;"éﬁszs Double Moving Average (DMA)

GIARUHIHUILIN §oMSUIWNSUSISMIBRgHER MINNRINNMBIT:GiHIS:
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ANUUMBHAUBEEGSS LILA IHUHhMINAGSSWGSS VIGH WIWRMMIHSIHSISIE
1S: HRLANMSATEGIALYY ¢EgsSw PEmeImvmInANEoMMY SSURUGAI
1N Excels

. MIALNS M,
M, = B R G A p IS m BISISUIME G (t=4)WSMIYIA 246,828 HEMAD

JUBHS =Average WWMHIS: WIWMIUMGIBAR v, i SINIGNY Y, Hins
SR v ISHMEE (t=5) GINAMIBANS) M, SUMBIMSISINUSUSIU MSGISHS
561S] Column§ G MNUEM. G

Y+Y +Y¥ . +¥_
Period | Year(Y) [Revenue (Billion) (X) M, =+t 4’ EB

212.12
239.76
255.07
280.36 c2:cs)|

o MIBANS M, I AMERGHTEM, 191 Column§ G
My =Mt M fR0sG e MiIS M BISISIME 0 (t=7 ) [RINUE ¢ ismymuty

Column§ G HSEHILIEY 284.658 HGMINHIUNYES =Average SWA{MBISS UM HET:
YRR M, [HICSINICIY WM, [HINSSSIN M, ISTMEE (t=8)[Hitmuse is
MYMULT Column8 ¢ GIENMIAANS) M SHMBIMSISINUSUU NSGIGWHKIS]
Column§ & MNREM.C2ME

K+ +hoathg M;+ My + M3 + M;—3

Period Year (Y) |Revenue (Billion) (X) M, 7 M; = 7

246.828
270.865
296.048
324.890 D5:D8)|

o MNALUI S]ﬁﬂ"ﬁﬂﬂ%S R E RIS ( Coefficients of Linear Equation) WMMIARLNIMNYLI

L4

F

L4

I SHEREUNSE SIS ColumnG & S¥Column§ ¢ WWHISMIAANS a, 84 b, 5T
AENIRE

GINS a; = 2M, + M AENEUYRNY SigM,HANSH B ShigM; MSBIGIRI365.123
wiwmeimsis:MiMmims] Columnd D MNAE .64 Gim: b, = 2 (M, — M) &
msuERnLagM, Sirtgy; wHAnSsuics 2 msoigwinize.s22 wiwmy

Sajjns % M SH & agmu s inngiws N {f) fagan
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ImsisnuumEsist column® I MNNE MG
e« BMRSMINNAINIGIMUSIU MuGSS p HUMGSSIMIgys Witsiis:g)a mi
nprNpRmeinsinislpiginnsisegSw ¢, 84 b, UIM: WNWGSS p HALAN
MSANNBLAE 9 HEGIN: 2., = MOE, VM + (99,GVY x 9)ify 391.941LAIMI
ANAIADRHISMMUSUSUEGIST Columng G MNRE M.G2RME*T
MNREM.C BNMAMINNAIAMEI:HIE DMA(4) (Double Moving Average)

| ATE S APE S M+ Mo+ M, + M, _ r Forecast

Period | Year(Y) Revenue (Billion)(X) = % M= % ;= i, =L b, = %(Mt - M) Brup =, +bp

1 2001 212.12

2 2002 239.76

3 2003 255.07

4 2004 280.36 246,828

5 2005 308.27 270.865

6 2006 340.49 296.048

7 2007 370.44 324.890 284.658 365.123 26.822

8 2008 404.04 355.810 311.903 399.717 29.271 391.94

9 2009 403.67 379.660 339.102 420.218 27.039 428.99

10 2010 419.17 399.330 364.923 433.738 22,938 447.26

11 2011 440.14 416.755 387.889 445,621 19.244 456.68

12 2012 464.41 431,848 406.898 456,797 16.633 464.87

13 2013 474,73 449,613 424,386 474.839 16.818 473.43

14 2014 483.79 465,768 440,996 490.539 16.515 491.66

15 2015 434,02 476.738 455,991 497.484 13.831 507.05

16 2016 484.6 481.785 468.476 495.094 8.873 511.31

17 2017 495.01 486.855 477.786 495.924 6.046 503.97

18 2018 511.87 493.875 484,813 502.937 6.041 501.97

19 2019 521.08 503.140 491.414 514.866 7.818 508.98

20 2020 548.74 519.175 500.761 537.589 12.276 522.68

21 2021 571.96 538.413 513,651 563.174 16.508 549.86

22 2022 600.11 560.473 530.300 590.645 20.115 579.68

JUMNEM.D MUTMAMNZ MMy SminnRnaisyin DMA®@)

Double Moving Average

700
600

500 s afhlfSsses hd

ans
a®
et®

400
300
200
100

2.

2 2 2
s % 4

9, 0. O 0. ¢ 0 Q
L B % X % % % Yo =

e Revenue (Billion) (X) sesee Forecast

{UANDNS Excel Output
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> ﬁ%gmigjhmﬁ:mziﬁﬁnLﬁgﬁigmj

MNGM. & Uﬁwmﬁmiﬁnﬂmm@]ﬂfﬁmzﬁﬁﬁm DMA(4)

Period | Year(Y) |Revenue Billon] () I, = M M = w 0= - I b= %(M[ - ) i er;:a:tbtp =Actualdata ~forecast le,| etzg e‘/yt ‘et/yt ‘
1 2001 UL
1 2002 13976
3 2003 25501
4 2004 28036 26828
5 05 W 085
b 2006 34049 296‘048‘
1 2007 3044 324‘890‘ 284,658 365.103 26822
8 2008 404,04 355‘810’ 311,903 399,717 0201 391.94 1210 1210 14631 003 003
9 2009 40367 379‘660‘ 339.102 420218 17,039 02899 2530 253 64101 006 006
10 010 419.07 399‘330‘ 364923 433738 293 4726 2809 28.09 78887 Q0100
1 01 0.4 416‘755‘ 387.889 5.6 19.244 456,68 1654 1654 11343 Q0 04
2 Uil 46441 $31.888 406,89 456,797 16633 464,87 Q46 046 0 000 000
3 03 LILNE 495613 424,386 474839 16818 LELE 130 130 189 000, 000
14 014 48379 465.768 40.9% 490.539 16515 491,66 181 181 6188 002 00
15 015 484.02 476.738 455,991 497.484 13.831 50705 2303 2303 530.56 Q05 005
16 2016 1845 481.785) 468.476 495.094 8873 51131 2671 2671 71367 006 006
17 00 49501 486.855) 477,786 495.924 6.046 50397 4% 8% 803 002 00
18 018 51187 493875 44813 502931 6.041 50197 990 990 %80 002, 002
19 019 52108 503.140 491414 514.866 1818 508.98 1210 1210 14646 002 00
0 200 548,74 519,75 500,761 531,589 1227 520,68 2606 2606 67893 005 005
U 0 5719 538413 513,651 563.174 16,508 549.86 .00 2100 4882 004 004
] m 600.11 560473 530.300 590.645 20,115 57968 20.43‘ 20'43‘ 417.9 003 003

uan f12 Excel Output

SAMAMNIE 93 (155U Column§ &, 90, 99, 919, 84 9M )4

= 191 column§ & MaGUMANGESA Sinlgmaiah  (FSwimA

GRNN) hywSuaigapninn SEiSunpgamy ming Saminpm
AN

i8] Column§ 90 MMIENAMYNGNNID FYMSLAIGNAIUAT Column
§ &4181uAEIG Excel MSITIMATUEE NN =abs

181 Column& 99 thmiARLY iAIS] Column & thmii IRYUTYE

59 SURBURHISHLEY

i8] Column 91 MMBGFHUIEUINNFYANG (et) SU MyESWMAAI

3 (GSSWIMABANN) ENIBWA et YT IBASH HirusSytyd 4
i1 Column& 9M SMINARBMG2HID SUEUNSHANSYE U
Column§ 919 41 1SIHNAYIE Excel MSIDIMATUBS WM =abs

Sajjns in Hm 84 /3 MU ) inngiws N {f) fagan
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FAmAmMMI§ Vs HHIU ColumnG 90, 99, 91 84 9M NATHIYSYWAIN: IS
SUY HRRBUUNEY JHHRGRSH 63SGsSwntgiSyw (JouuSmSUNMISItgn

TOR{GAT2INIT ) NN =average BRUHMIBANS SHMSHITWEG AUMNNG M.90

Ak
mniEm.o0 aigrglkisminprnfmuiBanysin aisiitin pmace

MAD MSE MPE MAPE RMSE
16.063 337.784 -0.007 0.033 18.379

{URANRNE Excel Output
FOIUBA MBMNIE M.90 2l MIHMaEiEn pMa sRINAILN B SUIEuEse
[ ENWmYs
= MAD &S 16.063
= MSE NS 337.784
= MPE 18 -0.007
= MAPE 18 0.033
= RMSE NS 18.379
m.m.e¢ %5‘3525 Double Exponential Smoothing (DES)
GINAMINNAINMBIU:HHUIS: §EMSHNNMITER NENGWEMSMNNUTEINH
siis: sAMyWSIEHEMUNY Gim:MIRMNARMEMLUN HMIBHYSUREEmSYuns
1SRRG IMINOIMITESHRNNAINNESY  Magmaniun SRuRmistymtsmi
AANSUGMINNAIAAGN TN SMIRHUAEINYSINI Solver ENURANAMSHZINGIMS
fily MSESJISHUJUI (1BIgUIESE m.m) 4 sigmuunisupim siiuominangist
Gis: [RICISYIN 0,0 191 0,60M09AGIN IWIWMNNE M.99UNMNGHUMINNAIANTEL
BISMGHIUUNMSH OPEGNT GINMIRANSISTE t=1 At 88 A"t-1 APMIR§ASIAIRY
AigMUDYIS Ayl 18] 4, = 47 = 212,129 DmEIS: Aanns ', fhay uguUIGA
SAIHIUTINW Excels
e RfWIS Exponential Smoothing §i§[ﬁ
A', = 0.807017417Y, + (1 — 0.807017417)A’,_, NSEIYIEY 234.43 IS

ISR mEGISIColumnd cisSmNig m.999

Sajjns % M SH & agmu £9 inngiws N {f) fagan
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AN Exponential Smoothing G m%ﬁﬁi)’tﬁﬁ%‘gﬁlﬁ Column§ ¢
AY = 0.8070174174", + (1 — 0.807017417)A}_, TNSHILIEY 230.12 WLHIMS
IS UNmFINUMEsISIColumnE tSmNNE M99
GRS MR ANISAUSMIFUISTRT ( Coefficient of Linear Equation) WIS
10Ty 4, 8847 W SMIBANEBUNMIS::
a, = 24', — A MSHPIA 212.12 WL SIS URMIININm §HiSicolumnd
oigMNiE M99 TILHANYUNG)H by = o417 (1) _ ) MISHIGIE] O
Im SIS UNmgIniNe §oisicolumnd AISMNUE m.994
NoHMWE  MITEsuEmInNRANMSUYRBEANUEMITTISIRINNN
WWAMINAINDNMSTNUGESS p = 1 HANMUSHIBRANG, §6IST 7, =
212.12 + (0 x DNSHYAPAANME Wied 212, 120w MinNRIAIS R me
W 5HIS] Column§ GiSTMNUE M99

MNREM.99 BINMAMINNAIAMBILS: SIS DES (Double Exponential Smoothing)

Period | Year(Y) | Revenue(Billion)(x)  Af =l + (1 —a)di_; Al =ad't+ Q1 -a)4) a; =24} - A} by = & (AL — 4 -leu:re(:z:rai':br

1 2001 212.12 212.12 212.12 212.12 0.00

2 2002 239.76 234.43 230.12 238.73 18.00 212.12
3 2003 255.07 251.09 247.04 255.13 16.92 256.73
4 2004 280.36 274.71 269.37 280.05 22.33 272.05
5 2005 308.27 301.79 295.54 308.05 26.17 302.38
6 2006 340.49 333.02 325.79 340.26 30.25 334,22
7 2007 370.44 363.22 356.00 370.44 30.21 370.51
8 2008 404.04 396.16 388.41 403.91 32.42 400.65
9 2009 403.67 402.22 399.56 404.89 11.15 436.33
10 2010 419.17 415.90 412.75 419.05 13.19 416.03
11 2011 440.14 435.46 431.08 439.85 18.33 432.24
12 2012 464.41 458.82 453.47 464.18 22.39 458.18
13 2013 474.73 471.66 468.15 475.17 14.68 486.57
14 2014 483.79 481.45 478.88 484.02 10.73 489.85
15 2015 484.02 483,52 482.63 484.42 3.75 494,75
16 2016 484.6 484,39 484.05 484,73 1.42 488.17
17 2017 495.01 492.96 491.24 494.68 7.19 486.16
18 2018 511.87 508.22 504.94 511.50 13.70 501.87
19 2019 521.08 518.60 515.96 521.23 11.02 525.20
20 2020 548.74 542.92 537.72 548.13 21.76 532.25
21 2021 571.96 566.36 560.83 571.88 23.11 569.88
22 2022 600.11 593.60 587.27 599.92 26.44 594.99

{UARNDN2 Excel Output

Sajjns % M SH & agmu gl inngiws N {f) fagan
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JUMANSM.A [MUBNMIMNgaminimiygin Saminpninfisgisn pes

Double Exponential Smoothing
700
600
500
400
300
200 *
100

0

s
NGRSIRS
DA AP

Revenue (Billion) (X) e eeee Forecast

unn N2 Excel Output

> ﬁ%gmigjhmﬁ:m:?EmLﬁg§§mﬂ

MNiEm. o BinEAMEANIIEIRGIM: i DES

Perod | Year(Y) | Revenuel@llon} ()| A¢ =akit(L-aMiy | A=kl b (1-0)AL, | o= 2 -AY bt=:—a(A;—A?) e, enaaaa-ocet | lol | el | ¥y | [t
1 2001 a2 u212 n.1 212 000

2 00 2% W8 8012 37 1800 my e vs w0 om
3 2003 25507 510 1 5513 1692 2573 66 166 27 00 oot
4 2004 8036 | 26037 20005 2n mos e[ 3| eo| om| om
5 2005| 30827 30079 2554 30805 %17 30238 DEDET RN
6 2006 4049 1107 32530 2026 05 M 6] 6u . om| o
7 2007 04 33.2) 356.00] M 02 3051 20 oo oo oo oo
8 2008 00 196.16] 3541 w0391 e 40065 33 330 uas] om| on
9 2009 40367 a2 3%9.56] 048 1115 363 366 3266 106661 -008] 008
10 210 41037 41590 | 41905 1310 41603 s 3w e[ om| om
u oy 84014 435.46) 43108 4385 18.33 .| 10| % e on|  om
2 a2 86841 158,82 5347 4418 23| 458,18 63 6u .ml on o0
1 3 a7 aTL56| 4315 7.7 1468 486,57 118 118 106 002 002
u 014 883,79 28145/ 7888 -0 1.7| 480,85| 605 606 3674 001 001
15 2015 88402 852 8263 wa 37| 454.75| 07 107 usw0 002 on
1 6 6 a3 84,05 %) 18| 17| a5 351 il -om oo
Y 7 49501 92.%| 14| 494,68 119 46.16| e85 ees| e o om
18 w8 51187 508.22| 504,94 S1L3) B 50097 wo 1w ww on| om
1 019 52108 51840 515.96] 51123 102 525.20] 412 a2l 1698 om| oo
) £ saa74] 54292 53172 5413 276 5328 643 169 om) oms| oms
a w1 57196 566.36) 560.3] 57188 B 569.88) w08 208 am[ oo ol
2 an 5001 59360 547121 52092 %M 59499 s sul s om|  on

unn N2 Excel Output
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SAMAMME 98 (16 Column &, 90, 99, 919, 841 9M )

N

isl column§ & muFpTAMGEan ginigmaiah  (§gSwimA
GANN) ywSkaigapninn SESUNRENY minG Saminpn
NN

181 Column§ 90 MAMINANTYNGNNID HYNSHRBNTUAS Column
§ &4 181gAYIE Excel MSPIMARUBE ENWAM =abs

181 Column§ 99 Uiy NSl Column§ & thmi iigjovniyy
53 SURBURHSHYE

181 Column 91 MMAGFHUIEUINNEYANG (et) SH MiyESWMAIAI
2 (GSSWIMAGANN ) IWNHSA et Sy IBASH HIUSRYHLI 9

i8] Columng 9M MMAMINAMBNGNHUL BFUIHUNSHANSYSG TUAT
Column§ 91 1 1S1GUAYTHH Excel MSHPIMARUBE WA =abs

BAMAMMIE W3 NI Column 90, 99, 9V 811 9M NAIEIESYW NN IS

v

SISy [HHRSUYRBYW JHRHI6HSH 69SsSwAlGISYWY (JoUBSMSUINM

ISIGNRIGATE IS ) N =average BREUTHIUMIAANS SHMSHIHWHG Hn

MNRE m.om imu

Bl

v

mnuEm.om sigruiglaisminprmimeitianasin aistitn pes

MAD MSE MPE MAPE RMSE
8.667 138.161 0.007 0.022 11.754

uan N2 Excel Output

FOJUBA MEMNEE m.om 1l MIBIMATSIE DES BRNPMIAT Ansuiglugoe

My ihwmys

MAD B1S 8.667

MSE 818 138.161

MPE 618 0.007

MAPE 818 0.022

RMSE 818 11.754

Sajjns % M SH & agmu 1 inngiws N {f) fagan
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m.m.& %Eﬁm Holts” Method of Exponential Smoothing( HES )
mMINAINIMEI:GIESAIRGUIIIAG Exponential SmoothinglBHn HNITMSISIE
182 IEINABIIANANUATIANG Holt §TMSNSIUEANSSERIIRHERIGAS AISIZwi
MIRANAREILLN SMuUmAGyR AEUMINoULMEGATNULIE DES Sttt migm
U ShmgiuumEimsHIAYI 0,9 §1 0,m 181 0,6GRNEVEEEY S 0,M0MICMEVE
WM Y SNI Solver ISTANAGH Excel ENWAMNGITSAN MSE BISMgHUUIR (150
SURIHSE M.G)IGUMIARNS) L, MEISHMAURIUA Level (i SAISABIEYSH BIGMUTUIS
GUMIIG) L, = 21212 T TISMAUNEGIS: AUSMISISW Sigir, = 09 MBAM
AANS) L, ST, USUSIIG NS AT FUENLD Excels
. MIALNS) L,
MG WL, = 0.947525991(Y,) + (1 — 0.947525991) (L, + T,) TNSEGIY 23831
UIm SIS URmeTNNe GHiSIcolumn GiSMNUE M.96*
. MIALNN T,
[M& W T, = 0.703183529(L, — L;) + (1 — 0.703183529)(T,_,) MSMYIA] 1842
Wim SIS uiimeIniumiEsisicolumnd ismnig m.oc
o UBMINNAINGTNUIMEINN p IGTHIEE IMUE 9fMigiy2ubim t gois]
Prer = 21212 + 0 = 212,12 WABMIINAINISUTRHMIHHMNEGIST Columnd

DisMNiG m.9G4
MNASM.9¢ Uﬁ]mﬂmmﬁﬁiﬂﬂﬁ’lﬁi[ﬁiﬁﬁﬂj HES (Holt’s Exponential Smoothing)

. — I = B(L, — L. 1-8)T,— Forecast
Period Year (¥) |Revenue (Billion) (X) "-r = “Fr +(1- “)(Lr—l + Tt—lj ¢ 'G(N:w n_g:dl? + ( — fi"; 1 ?Hp =L, +pT.

1 2001 212.12 212.12 0

2 2002 239.76 238.31 18.42 212,12
3 2003 255.07 255.16 17.31 256.73
4 2004 280.36 279.95 22.57 272.47
5 2005 308.27 307.97 26.40 302.52
6 2006 340.49 340.17 30.48 334.37
7 2007 370.44 370.45 30.34 370.65
8 2008 404.04 403.87 32.51 400.79
9 2009 403.67 405.39 10.71 436.37
10 2010 419.17 419.01 12.76 416.10
11 2011 440.14 439.70 18.34 431.77
12 2012 464.41 464.08 22.58 458.04
13 2013 474.73 475.36 14.64 486.66
14 2014 483.79 484.12 10.50 489.99
15 2015 484.02 484.58 3.44 494.62
16 2016 484.6 484,78 1.16 488.02
17 2017 495.01 494,53 7.21 485.94
18 2018 511.87 511.34 13.95 501.74
19 2019 521.08 521.30 11.15 525.29
20 2020 548.74 547.89 22.00 532.45
21 2021 571.96 571.85 23.38 569.89
22 2022 600.11 599.85 26.63 585.23

Sajjns % M SH & agmu 3 inngiws N {f) fagan
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JUMANEM.C [MUBMAMNgaaninigin Suminnrintistitn HEs

Holt's Exponential Smoothing

700

600

500

400

300

200

100

0
T FSLFEDPFPPP P FP L P
S S NG MG M M M M M M O S S S S S S S S
Revenue eeeee Forecast
=}
{UANAS Excel Output
5 - -
> ﬁiﬁmiij]ﬂmﬁiﬁi-?ﬁﬁﬂlfgﬁiéﬁiﬂ
a =] o "y
o [
MNAgM.9& Uﬁ'] MORNANNARN mﬁ]ﬁmm -gilfU HES
. ' _ To=B(l=Loy) 4+ (1= B)Ty . Forecast 2 g g
Period | Year(t) |Revenue (Bilion] (X]| [, =af; +(1 - a)(}- + 7)) | e e By = Lo +pT, Fe=Actualdata—forecust le| ac |, | ‘/yt |

1 2001 mn 11 0
2 2002 239,76 2831 1842 wmn a6 w6 16397 0d2) 0w
3 2003 25507 255,46 1731 %673 166 166 2] 001 o0t
4 2014 28036 2985 157 ma 788|789 e 003  o0m
5 2005 0827 30197 240 30252 ss|  sms) s 002 oo
6 2006 34049 4047 3048 33437 52 61 a743) o) om
7 2007 37044 37045 .34 37065 02  ox) ov 000 000
8 2008 40404 0347 3251 0.79 35| 328 1085 o0l oot
9 2009 40357 40539 0N 43637 3270 3270 106959 -008) 008
10 2010 41917 419.01 1276 416.10 307 301 ea oo oo
1 2011 0.4 439.70 1834 43177 837 &3] 7008 002 om
1 12 6441 26408 258 158,04 637 637 4060 001 001
1 2013 4 475.36 1464 486,66, 188 1103 w220) 003 008
1 2014 483.79 412 1050 189.99 620 6200 3sas| 001 oot
15 2015 8402 48458 34 19452 1060 1060 11234 002 002
16 2016 a5 48478 L16 48302 342 342 ues 001 oo
17 2017 48501 484.53 121 48584 001 sor s o0y om
18 2018 511.87 51134 1395 50174 1013 1043 10263) 002 002
19 2019 521.08 52130 1L15 52529 42 an] w00 oo
2 2020 548.74] 547.89 2.00 53245 1629 1628 26540 003 008
P 201 571.9| 57185 83 569.89 201 201 430 000 000
2 w2 600.11] 599.85 2663 595.23 a8 488 277 o0 om

uan f12 Excel Output
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SAMAMME 92 (180U Column§ £, G, &, 90, 88 99)

=N

is1 Column§ £ MAFpPWANGER Sinlgmiian  (§sSwimA
GANN) ywSkaignpninn SESuNRENY minG Saminpn
ik

181 Column§ G AMINANYNGNNID HYMSHRBNTUR Column
19 ISTRUAEIG Excel MSIDIMAJUES INWAL =abs

181 Column§ & thmmrlnniy st columnd A hii ilgjowniyy
53 SURBURHISHYE

181 Column® 90 NAMRFHIHUNNSTYRNS (et) S MYFSWNATAIY
(GSSWIMAGANNT ) NN et SH5Y IGASH GRS ST

i8] Column 99 MMIMANYMGOHID BUIHUNMSHEANSYE VAT
Column§ 90 4 1SIARAYI Excel MSIDIMEJUBS NN =abs

EAMAMMIE Vs NI Column§ G, €, 90 84 99 NIMYSYWTIN: ISHISYW i

INBUUMBY JHRAGHSH 69S8sSWNMGISYWY (SHjUBSMSUNMISISRIHA

v [}

1§ AI2NIAD ) NN =average BRRIHIUMIALNS SUMSHIPWLG HRMNNG m.99

ME

mnaEm.o9 aigrglhisminprAmuiian(ysin eistinn Hes

MAD MSE MPE MAPE RMSE
8.659 138.124 0.007 0.022 11.753

{UARNDNS Excel Output

FOJUBA MUMNEE M.99 2l MITMAEIEN HES BRNNAIL AR suiglugoei

iMmy iwmys

MAD &8 8.659

MSE 818 138.124

MPE 618 0.007

MAPE 818 0.022

RMSE 818 11.753

Sajjns % M SH & agmu gy inngiws N {f) fagan
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Mm.m.9 éjs'éﬁszs Autoregressive (AR)

BABILIEUERMEUMINAIANS: DEYSIMMIRANRLMTISEIEL AR ys
fs fﬁﬂjﬂ}mﬁ’is:mim SANATN [ijmiﬁﬂﬂSWﬁ%ié Partial Autocorrelation Function Iﬂej'§§§[ij
[AGANINITES Walmart §1 WO WNWURUHMAS AN SAUBUHEG MADIM A
Ay Minitab §GISIGANGUSIIMEIS: Y

Mm.M.9.9 FUHRNHBEGILBISRS AR G PACF

MIRANAMGMUISHIRN AR 180 FIGIGUINWMIAANS  SWeEJURY  partial

Autocorrelation function IEUHSMIFSIHUAITEMUILT:AYIE Minitab ENWMSANG 5SS

Lag [JIHANSIGSS 90 Lags WMSIGRUGBHMUMNG M.&

jumn gm.e Uinem ﬁﬁ%’:tvﬁiﬁﬁ fWN Partial Autocorrelation

Partial Autocorrelations

Lag PACF T
1 0.824569 32.91
2 -0.047041 -0.22
3 -0.081626 -0.38
4 -0.036644 -0.17
5 -0.062249 -0.29
6 -0.025273 -0.12
7 -0.034654 -0.16
2 -0.021839 -0.15
9 -0.121358 -0.57

10 -0.077680 -0.36

{BANf Minitab Output (WIZUAIHSE M.¢ MJUMSHIHH )
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JUMNEM.90 [MUUNMAMINIHEUY PACF

Partial Autocorrelation Function for Revenue (Billion) (Y)
(with 5% significance limits for the partial autocorrelations)

0.8
0.6 ‘
0.4+
0.2 ‘

0.0 T I T T v T T ] I

-0.2

0.4

Partial Autocorrelation

-0.6

-0.8-

MAANS SHEBMSNSBEMUISIGARIUATE I WWINHMBIUE m.90
MU MSSGIDBMB Lag 1 MISHYSATNNA & 0,834569 SHMBIMUNYRZHUSIA
(PUIBBSNS  Lag AMIBENSIIORBAGHIS:Y  SiGiiw  huinmGSSuisyinm
Autoregressive IS:§IGSS 9 FUNAIINSE AR(1)9 NSHBISIUI IGUMGHUIIMIMAGAMI
NNAIIMY G0 Autoregressive TENT 9 §BHSUSISIGANGNIMBIS:

m.m.9.1 SESRS Autoregressive REEIBR AR(1)

UUARMGMOEsISIUIW SUNSSyRE MijusegSt U Lag 1 ENWMBHMHIGIE:

BN (x) SUEFSWHRNUMUGUISMHIBIMAENN (V) §

P v

GAY Column® & S4§ DYJUMAY

MNUE M.9f MBS

Sajjns % M SH & agmu g inngiws N {f) fagan
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MNUEm. 90 UnMAMIUGEgSWMI R

Period Year (Y) |Revenue (Billion) (X) Lag1l Lag 1 (X) Revenue (Y)

1 2001 212.12

2 2002 239.76 212.12 212.12 239.76
3 2003 255.07 239.76 239.76 255.07
4 2004 280.36 255.07 255.07 280.36
5 2005 308.27 280.36 280.36 308.27
6 2006 340.49 308.27 308.27 340.49
7 2007 370.44 340.49 340.49 370.44
8 2008 404.04 370.44 370.44 404.04
9 2009 403.67 404.04 404.04 403.67
10 2010 419.17 403.67 403.67 419.17
11 2011 440.14 419.17 419.17 440.14
12 2012 464.41 440.14 440.14 464.41
13 2013 474.73 464.41 464.41 474.73
14 2014 483.79 474.73 474.73 483.79
15 2015 484.02 483.79 483.79 484.02
16 2016 484.6 484.02 4384.02 484.6
17 2017 495.01 484.6 484.6 495.01
18 2018 511.87 495.01 495.01 511.87
19 2019 521.08 511.87 511.87 521.08
20 2020 548.74 521.08 521.08 548.74
21 2021 571.96 548.74 548.74 571.96
22 2022 600.11 571.96 571.96 600.11

UANDNS Excel

56182181 Colum § ¢ AMIUIRE §SSWBWHWMISHMS WWUHUBMS] Colum & & 84

D ANMIUESSWBIHIGIE N Lag 1 SUESSW{MUGYS HUMSIHNST I8 Uidngjms

G SWIBUBWISHMIBYWMI: MHIGIIRGNN (X) 0

(Y)4

MEUNSUSIS: AMIUINASMIUA TH

1S JORMIUIMUMIMY:

SHUS &

Gasuy

o

=

UGS NHIBIRGNU

[UIGMINAINN MBSINATUASIEL

Sajjns % M SH & agmu

&o
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o

JUMNEM.99 [MuuNMAmMImEuE SIS Colum & & 811 6

UIMENAGSH SUURnBMINA
Time and Revenue Autoregression
700
600 Rad
500 o i

400 0‘
o y=0.9637x+33.541
300 Y Tl R*=0.9903

200
100

0
0 100 200 300 400 500 600 700

[UANRE Excel Output ({SISUAIESE M BANIUMSIBMI)

UIUBA IFUHIATMIMIALNS MICNAI EDIHMATUBME U ST IbmUnH
JUMNG M.99 WU GUTNNE M.9C Ditims AMIBANS Shugiuisminmnames
5B Autoregressive FBENT 9 18 NSCSUURURMANL Excels

BTN UMIBANIMAGMIONAIA ? = 33.541 + 0.9637X HHISIME ¥

7, = 33.541 + 0.9637(212.12) = 237.961 SMYUMUSHARY Column AISMNNE M.9G
MNREM. 96 UNMNMINNAIAMBIL:HIE Autoregressive (IENT 9

Period Year (Y) |Revenue (Billion) (X) Lag1l Lag 1 (X) Revenue (Y) Forecast

1 2001 212.12

2 2002 239.76 212.12 212.12 239.76 237.961
3 2003 255.07 239.76 239.76 255.07 264.598
4 2004 280.36 255.07 255.07 280.36 279.352
5 2005 308.27 280.36 280.36 308.27 303.724
6 2006 340.49 308.27 308.27 340.49 330.621
7 2007 370.44 340.49 340.49 370.44 361.671
3 2008 404.04 370.44 370.44 404.04 390.534
9 2009 403.67 404.04 404.04 403.67 422.914
10 2010 419.17 403.67 403.67 419.17 422,558
11 2011 440.14 419.17 419.17 440.14 437.495
12 2012 464.41 440.14 440.14 464.41 457.704
13 2013 474.73 464.41 464.41 474.73 481.093
14 2014 483.79 474.73 474.73 483.79 491.038
15 2015 484.02 483.79 483.79 484.02 499.769
16 2016 484.6 484.02 4384.02 484.6 499,991
17 2017 495.01 484.6 484.6 495.01 500.550
18 2018 511.87 495.01 495.01 511.87 510.582
19 2019 521.08 511.87 511.87 521.08 526.830
20 2020 548.74 521.08 521.08 548.74 535.706
21 2021 571.96 548.74 548.74 571.96 562.362
22 2022 600.11 571.96 571.96 600.11 584.739
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a3 a

JUMNEM. 91 [MUBMMAIMNgrminuaigng SUMInNRINTSHIE AR(L)

Autoregressive Model AR(1)

s Revenue e s ¢ e o fForecast

700

600 -
500 “’”U/

400

300

200

100

{UANDNS Excel Output

> ﬁ%ﬁﬂjiij]ﬁmﬁiw:?ﬁﬁﬂl'ﬁgﬁigﬁjﬂ

mnaEm.o& uppmimimans uisimegiin Ara)

Period | Year(Y) |Revenue (Billien) (X) lag1 Lag 1(X) Revenue (Y) Forecast €t=Actual data —forecast e et2 - et/y[ |ef /Y:|

1 2001 212.12

2 2002 239.76 212.12 212.12 239.76 237.961 1.799 1.80 3.24 0.01 0.01
3 2003 255.07 239.76 239.76 255.07 264.598 -9.528 9.53 90.78 -0.04 0.04
4 2004 280.36 255.07 255.07 280.36 279.352 1.008 1.01 1.02 0.00 0.00
5 2005 308.27 280.36 280.36 308.27 303.724 4.546 4.55 20.67] 0.01 0.01
6 2006 340.49 308.27 308.27 340.49 330.621 9.869 9.87 97.40 0.03 0.03
7 2007 370.44 340.49 340.49 370.44 361.671 8.769 8.77 76.89 0.02 0.02
8 2008 404.04 370.44 370.44 404.04 390.534 13.506 13.51 182.41 0.03 0.03
9 2009 403.67 404.04 404.04 403.67 422.914 -19.244 19.24 370.34 -0.05 0.05
10 2010 419.17 403.67 403.67 419.17 422.558 -3.388 3.39 11.48] -0.01 0.01
11 2011 440.14 419.17 419.17 440.14 437.495 2,645 2.64 7.00 0.01 0.01
12 2012 464.41 440.14 440.14 464.41 457.704 6.706 6.71 44.97 0.01 0.01
13 2013 474.73 464.41 464.41 474.73 481.093 -6.363 6.36 40.49 -0.01 0.01
14 2014 483.79 474.73 474.73 483.79 491.038 -7.248 1.25 52,54 -0.01 0.01
15 2015 484.02 483.79 483.79 484.02 499,769 -15.749 15.75 248.04 -0.03 0.03
16 2016 484.6 484,02 484,02 484.6 499,991 -15.391 15.39 236.89 -0.03 0.03
17 2017 495,01 484.6 484.6/ 495.01 500.550 -5.540 5.54 30.69 -0.01 0.01
18 2018 511.87 495,01 495,01 511.87 510.582 1.288 1.29 1.66 0.00 0.00
19 2019 521.08 511.87 511.87 521.08 526.830 -5.750 5.75 33.06 -0.01 0.01
20 2020 548.74 521.08 521.08 548.74 535.706 13.034 13.03 169.89 0.02 0.02
21 2021 571.96 548.74 548.74 571.96 562.362 9.598 9.60 92,13 0.02 0.02
22 2022 600.11 571.96 571.96 600.11 584.739 15.371 15.37 236.27 0.03 0.03

Lﬁﬁﬂﬁ% Excel Output
SAMAMNIE 92 (155U Column§ G, &, 90, 99, 84 919)
= 181 Column® G thAmGUMMAMGEEA Sinfythaiagh (SgSwimAGANN)
mhywSumynnainn SESuNEmamImMINg SAMInNmna
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= 181 Column§ & MMIENAMYNGNNIT MYMSHHBNITIVAT Column
G4 181GUAYIG Excel MSDIMARUBE INWNLS =abs
= 191 Column§ 90 thAmFUARTY TEMIIST ColumnG G thmi iGHOUHRIYEY
53 SHRBURHISHLHY
= 181 Column& 99 MAMAFHIIUIMURTHRING (et) S8 HYFSUMATAIY
(G SSWMABANNT ) N et SYHIY IGASH HiSSytyI-
- i8] Column§ 9V MAMINAMYNGAHIT FUIHUNSAANSYS VA
Column§ 99 1 1SIGHALIG Excel MSTDIMARUBE INWAL =abs
BAMAMME V3 THHID Column &€, 90, 99 84 91 NATHIYSYITIN: iSL
SYWI FIRRUYREYW JSHACASH G§SESwHlFISYWI (ojusgmsunmist
BORIGAFIEMIND) WAL =average BRAIPIUMIAANS SHMSCIFWEG i
MNRE M.Y0 ARy

mnaEm.wo miguigluisminprinAmuiianiyein asgism ar@)

8.40 97.52 -0.0003 0.019 9.88
MAD MSE MPE MAPE RMSE

[URANNE Excel Output
UIUBA MEMNNG MWo Wi MADIMIVEIE Autoregressive BRANAIAN FNS

UIEJMEE2IMY WMy
= MAD 18 8.40
= MSE 18 97.52
= MPE 8 -0.0003
= MAPE#180.019
= RMSE £18 9.88
m.¢é mssSastiassicnsieminnairh
UUNMIBANSMBBIEUAN » Eumhnyuismagminpmmigimuginusyty s 1918
ISNMIOUIREAMAUIEUSITEUOYN DIRGRNASILMS BHEuywam nuiEany
UA Ewasnly R saigisugagitinulyw
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mniE mwo swmmuis: miuaiguhmeitiangen ¢ uadiiulyws
iHginwnhmauigus
mnaEm.ve migjuijuaigulameiianash ¢ uagikugi o
(WANMWIA)asGSS mgh)

Models MAD  |MSE MPE  |MAPE  |RMSE

ACM 16.894 | 399.059 | -0.042 | 0.043 | 19.976
RCM 17.950 | 460.126 | -0.045 | 0.045 | 21.451
DMA(4) 16.063 | 337.784 | -0.007 | 0.033 | 18.379
DES 8.667 | 138.161 | 0.007 | 0.022 | 11.754
HES 8.659 | 138.124 | 0.007 | 0.022 | 11.753
AR(1) | 8.397 | 97.517 | -0.0003 | 0.019 | 9.875

EWNMEMNNG Mo il gl Ar() AunAmywsiaguEhmuiEanag
MAD= 8.397, MSE= 97.517, MPE= -0.0003, MAPE= 0.019, 81 RMSE= 9.875 i&Ufygingnenig

UM INUHLNN D AUMAFMINNAIANGSSIUING Trend NITNAGANMIUATY
U]8 Walmart §ISSIUI HiE Autoregressive NG 9182 BGiaudutns st
UG MINNAIAATS Y

BN IGURAINUGEIS: WNMSIMBIRNEN IHUNSNMBAESSWHANUITR i
) V009 HUF WOWY BASHBUIS Walmart ISIGANG M.9 widy iGuinmSiBmMEgSw

PG WOUMiS: NSGSS DWVY,00 MSANSHIN & YU uSHMINNAIMBID:HiEL

[

AR(1)1S: NSHNGSS D99,GDI MSANSHANT ARG SIS UL BN SMNSIUMAGULN

Period Year (Y) Revenue (Billion) (X) Lag 1 Lag 1 (X) ‘ Revenue (Y) Forecast

1 2001 212.12

2 2002 239.76 212.12 212.12 239.76 237.961
3 2003 255.07 239.76 239.76 255.07 264.598
4 2004 280.36 255.07 255.07 280.36 279.352
5 2005 308.27 280.36 280.36 308.27 303.724
6 2006 340.49 308.27 308.27 340.49 330.621
7 2007 370.44 340.49 340.49 370.44 361.671
8 2008 404.04 370.44 370.44 404.04 390.534
9 2009 403.67 404.04 404.04 403.67 422.914
10 2010 419.17 403.67 403.67 419.17 422.558
11 2011 440.14 419.17 419.17 440.14 437.495
iz 2012 464.41 440.14 440.14 464.41 457.704
13 2013 a74.73 464.41 464.41 474.73 481.093
14 2014 483.79 474.73 474.73 483.79 491.038
15 2015 484.02 483.79 483.79 484.02 499.769
16 2016 484.6 484.02 484.02 484.6 499.991
17 2017 495.01 484.6 a4a84.6 495.01 500.550
is 2018 511.87 495.01 495.01 511.87 510.582
19 2019 521.08 511.87 511.87 521.08 526.830
20 2020 548.74 521.08 521.08 548.74 535.706
21 2021 571.96 548.74 548.74 571.96 562.362
22 2022 600,11 571,96 571,96 600,11 584,739
23 2023 SD'D£ Sﬂ'ﬂﬁ 611.867 I

82 ﬁﬁLﬁj&l e https://companiesmarketcap.com/walmart/revenue/ ( G s FU‘hI]i;} Gd fifiin wowm)
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FIBMURIEUIEINAG MaGmnmigsim:min§m sttt Hikn Autoregressive (T 9182
E TN s UK el

i:ihins:f aigisuiglumeiianagii ¢ siRmyunsyw LEnUEUUEM MN
omsamMIERRSaIlmaafBuaTiEu  Shugsaomoisiigl  gigaiin sl
GANGUSIU IMNNMBMINSARSIGANGIURG RN MInNSHil MNURUBIUAITEIEL
SHUFSANYMGISUIEN WAIBIRA . Autoregressive (IR 91824
m& msgatlaudmnsissisagicns Sengerpsimsiensige

IBHUMME B Autoregressive U 9ISARMATINT §SSWHEANMIUATBUIS
Walmart MINSHIGMNARHIUATEIEN AMSAIRGYW Shuusn 1GUNSMINSHin
EeANcImBisuEl iunsgsamumehs::

Mm.&9 MIARHIVIMOSFasBIB5GISRS AR(1) (Model Fit)

istaumIRS M RBIsRIGiE AR(1) 1S omsnafsisitgridag A &
LﬁLﬁﬁimmijﬁjéﬁ G 9MIBNANS) Coefficient of Determination 1 R-squared, § 19 MIBANS)
Standard Error of Estimate S1§ M MiAfJAghng iSTGMImSIgI® 16 g, isighassmi
USIA iy = fo + fuX MIDHISHY AJS) 889 gRAIBANS ORBIGAN[RIS: ARSMIITEL
15) [ijﬁijfli Excel mqwéﬁaemi Data Analysis*]

M.&.9.9 FISERKIN Coefficient of Determination? R-squared

AUAIAANS) WAANAIEAEMS: HMINSAISUBIRA MBIGANUGWMYS (Lag 1) MG

NSJUNMALUUGANL MSHUABEAM NWUYSISMITANS MSUNMIgHImEsa

e
, SSE
re=1——

=

MBI MIDIM AUYSNI Data Analysis ISTEMAEIG Excel (1SIUUAIESE M0 VR ANk
Summary Output) EPISIHHANIS: [HNSAAMMENWMAR R square WIWHSHIGIY
0,660MOGOW9Y IS S SR HISIGANUYWMYS (Lag 1) MAEN X HRMHMGNSIUNMI
HUTUGANM ML Y MSHTS €8%
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M.&.9.10 MIBRNLN Standard Error of Estimate
HUAIARNS) Standard Error of Estimate AMISIUNAMABIA HISI X MGNSJIU NS
BI:US IMADUIE HIGT Y SGUMBENNS WIUUES UNUMIBANNSUINMIEH
Imgoakimuis::

ZYZ _bOZY_bl ZXY
Sy,x=

n—2

=

MBI MIDIM AUYSHNI Data Analysis ISTEMAEIG Excel (1SIUUAIESE M.A VR AN
Summary Output) ﬁﬁ:jiﬁﬁ:i Standard Error iS‘I‘Q‘m Regression Statistics iy Sﬁ%ﬁiﬁj 90,MG
SIEUGA% MINSJUNMIUIEUISHIGT Y IBUMBGNUNHIGT X URNSHMwWNStIR:
NRHY 90,ME tipm:9

0.2.9.0m MRS BRRBIS Ftost

pRMIARIYRRYIS: AMIMAMIMUOIEID HOH 4 HUHAMNISSMGIAISIMS
iG]t WiwmsRSALIRIgN NSMFSMATIMNMNUFFAISENAGSNNTIEU AR(D) 182
iSighEgSwARUAIR IMUAMSENAGSMNLMSI X 1 YT §ig: §omsagjuisigudan
Tn{Ea) AuyBnYAUInANSIGIS: &

e Hy: py=0

e Hi:B#0
IBUAIYRRYIS: ARIOUIRBENWMIEANS F Myjusgimy  Stihwignmy
N Summary Output ISIFUMNUANE 1 T ANOVA (TBUIGUAIESE M UG MmNk
Summary Output )iUNBTNSEY F i8] 9669,60G9 Hiiiaiiis MSR t1SGSS 9 Miniais
MSE H186SS 989 Mg UUNRHINSAANKUATHY 0,089 SHISIHMUUI]URY F 89 F s
WG ERTNNNT HISUMNN F Distribution IRUINSHIY Fyos 1959 GBI Foos =

G,MGY (WUZUAIHSE 9.9 MNY F Distribution )

- MSR
- MSE

MSHBISNIW By F iU 9£69,606 NRMGMN Fyos = 6,MG MIMSBHNGUSIR
FOYRRY H, IRNGISGIIIN Hy: B, # 09 EGIS: HINR B iBUMGIUMESUHAUEMIAY
G SWUNNIRDSY SHIYAJS] WIS NG SUNNHIBII ;BN SUMSINRG ARSI
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ENWURAGRISIGUALIR Excel WNMBMIALNS Coefficient of Determination, Standard
Error of Estimate SHAMGIHAIAUANY W0 Gt AR(1) 1SNRMURUBAINUESSHS
BN TURSTABUTS Walmart HNR{IAE

m & mu@SsiBrgerpsicnsinnsig)e (Residual Check)
miiSgbugeammoismugluis: Ansmirnnncytmagminiaigsgsw
Gauimugyls (Aighn)  Sunlgaprniissau ﬁﬁmﬁmims?mmmamng]ﬂ@ﬁgi
UHSANGSS M tnks
9. Iilji‘"g‘:]ﬁ‘is:ﬁjﬁml,mﬁ Histogram B1SHJUEN §H Bell shape (Histogram)
G} mtg{]ﬁis:iipugmiﬁimﬁmﬁmmmﬁ%gnyﬁmﬁ (Versus Fits)
M. (TS NS M ANRNCMBMADTUISINTAN (Versus Order)

MISRIGUAZANGIHN MWD INWHSMIEUAEUISIRHALIT Minitab §5jUMNG

M.9M WY WHEAMBUMMIS: NN SUNMEHBMETNNMYS

jumném.om uinmAmiifaplugean sl misuig

Histogram Versus Fits

Observation Order

{UAND Minitab Output (IBUSUIYSE M.GinUuEbHRGIHW)

GIMUESANG 9 (IBRJUIMU Residual Histogram) Mgisauigluinssms
UINENEJUNIATIEY Bell Shape 1T UUANASIUEJEBSMAPUNATTNUAMIBIG
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BIM:UESANG 1 (IBUJUIMU Versus Fits) BgiSUJainmsisinwhwis:
igimusignpAnd muumAnhijiisguic
GIM:UEeaANG m (ISUUIMU Versus Order) BigiSMUIEJMARMSUED i
SinfingjugsimulmUuisnuinn §oIS:UIgunSENAESHRRN
ouiusiun  memiilanlmnafosisginn . Shugeanoimoisuighsi
SHANAITNUEIEN AR(1) 182 NS GHAGANNIN SISTGIUGHUSN S ST Gk AR(1)
1S:NHMUENUESSWHEANUISNMS A UITE I
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a >

(ESCHSELIN SOMITRBHTENESR

9. (RSEHSEMNT

FOUIRUBRAYA MIANRNIENIGTHBUIS Walmart SHUGEIGMS Walmart i
uAnwimatwywisiuvignes Snsndranmifs [PeARmnSGuFENHgIhE
BRiE SMIGIBRAOMIA N Sam Walton AESIHBIRM ANUSAUIRRENIUANIIRENY
Uigyn:is IRNAIMSIEG guaNUBHTNS hymEuiigailrwpuAnwIs:ngh
BUIUGHIN SMUARAYILA Walmart TumsinkinhAmiwAGagRmAgurtmiga
FAGSMm §ﬁr3n?ﬁﬁmth§sqﬁﬁ%§mU LR SUINMBAHAGE ST SUNNITEIMBILS:
wgaNEAERT  Wiwviguidisigafnsiumnngywogsme)asiimnidiiung
AMM SUSE I BAIMIUATHAGH S8t SHAUIMN 4 WIWNRM ASHiE M fudngismI
wiRIgH g HAIS AN SIIGONABAMAGANNUN Walmart (RHEISMIASIEH A%
GgsimmaiSs inuaginnuguiuinis o At

UQUBARMMIRANBIASESSUILGANLURNHHNN  VOUIMIH Y009  SISHH
WOV INWMNSAANANTMNDIAG Trend* NSHGISAFUMSHUMMPLIZUNNARINGHN B
TNUTIING G S S Trend BISHIRIY ACM, GIEIY RCM, GiEiY DMA(4), Hitns DES, Hikn
HES, SUGTEMU Autoregressive (N9 TAR(1) SUUITERRMAN AIMUIEJRIsMIONAIRAMLI
wRANAIEH S MSE, MAD, MAPE, MPE, SRMSE ifitwgRanighifmsinnime it
AR(1) BMGIEUONAILAGMIE W SAUIEJMRGMIAIMUA MSE=97.517, MAD=8.397,
MAPE=0.019, MPE=-0.0003, SRMSE=9.875°1

vigeubmihaAERUEuS: SEumAn AR(L) ISt OESUMIMBNSID MAARAY
ﬁjﬁljﬁﬁﬁ FUiE mimﬁﬁiSZgﬁﬁﬁﬂLﬁgégs MBMIGNNS Coefficient of Determination FUWHMNS
UM HISIGANLHWIMYS (Lag MWL X DRMENGASINMIDEIIUGANUIMNELS
Y NSHNNE] €6%, Standard Error of Estimate WM SUENNE MinSjUNMAUiSHIS Y
T3S N NG X PIRmSE W SHIR:DIIHY 90,Mc, St sam;
INEAIGARYMY F-test INIDNMSURIAGMAMNGITHGIRUS SIMaRBMILHRGH AU
MSGgSWIMAGANIUGIRIUR Walmart MIGIRISH O INUASGILIA H,: B, = 0 9 Y
mis: MgwsuminqlnugeaneinsiuRuEhiswigaituns nugsanisugin:
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UELAMEUAISRIEUEMUNMARMU  Histogram IUGIUNY Bell Shape SS{HIMS
Uing - Auigugeangois:  SsuldmsminnsiglimuasminnrinAnihuain:e
GINANHZANG U SUEM [HINSTINMUN{BIATY

imnugeis: Suaigglhmumincoiiianen ¢ peaumiiouamilmaaioy

wRGiL . SumigafSgEtugeaomoisuEagit m GiEuapaind Ar() A

FUTNUE S SWMAGANITE I SRS G SSWM TrendiS:NHIMARILSY iy HininpRA
MBUUUT AN U AN U S SWIMAGAN D RIUAIIEU]S Walmart & Hik0
Autoregressive WISUEU 9 TUTIMat AR(1)
. seganass
IwugksighaRpaigispmsusyuisasinsanng - ymainggSusitn
wymsimiuAuapursistnstgsiogishgju gpiig)s mnprinisis: ms
pmeminpmaImsuuTBAROwiRgwHnN:sT FRORNMSUMADDSISIUe
uRESMARNUMATSEERIE-9& MAUUUBSIg AN muShmMIERaURGHSRMAZ N AT
pandsiaming ThansmgmsAminuG gSwhiuSiHtNE SEUMS TS IMS
SUILNESHEUIMSOMINNMAN  SIGIMINNMANMBIUUUIE AT G IRYUESUNMSTNS
AERRISREIgnAMng - PmaisiminpmnimsituramswBumm 9
GG IDHjEUGRMGHSIANS  SUMHSAMNAIS A TMIEIERIORMUNUSUIUIG)H
HATAIENIRTS
o MIRIIEWUMURnLEMIRImMBUATRRG Shmiaprnimsiou
ANIATHS
e PYUEgSwEMSMSInESNUISHIG)H SHMSUANGNANNA UENUWREMEGMI
ANAIAN
e DOMAMIDEASIEUNNANAGIUIgHIG)AEGM GIEA  Time Linear Regression U
ARIMA R 1GH]SjUgH I GIRIGIHSIRM S MY
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833932 F Distribution

I TABLE B-5 F Distribution

A

is 6.55.

F value corresponding to area .05 in right tail in lightface type.
F value corresponding to area .01 In right tall in boldface type.

For example, the Fscale value for §, = 3, 5, =10 corresponding to area .01 in right tail

8y, &y Numerator Degrees of Freedom
Denominator
Degrees of Freedom 1 2 3 4 5 P 7 8 9 10

1 161 200 216 225 230 234 237 239 241 242
4,052 4999 5403 5,625 5764 5859 5928 5981 6,022 6,056

2 18.51 19.00 19.16 19.25 19.30 19.33 19.36 19.37 19.38 19.39
98.49 99.00 99.17 99.25 9930 99.33 99.36 99.37 9939 99.40

3 10,13 955 928 9.12 901 894 B8ES 884 B8E1 878
34.12 30.82 29.46 28.71 28.24 27.91 27.67 27.49 27.34 27.23

4 771 694 659 639 626 616 609 6.04 600 596
21.20 18.00 16.69 1598 15.52 15.21 1498 14.80 14.66 14.54

5 661 579 541 519 505 495 488 482 478 474
16.26 13.27 12.06 11.39 1097 10,67 10.45 10.29 10.15 10.05

6 599 514 476 453 439 428 421 4.15 4.10 4.06
13.74 1092 9.78 9.15 8.75 847 8.26 B8.10 798 7.87

7 559 474 435 412 397 387 379 373 368 3.63
12.25 955 845 785 746 7.19 7.M 6.84 6.71 6.62

8 532 446 4.07 384 369 358 350 344 339 334
11.26 B.65 7.59 7.01 6.63 637 6.19 6.03 591 582

9 512 426 386 363 348 337 329 323 318 3.13
10,56 8.02 6.99 642 6.06 580 562 547 535 526

10 496 4.10 371 348 333 322 3.14 3.07 302 297
10,04 7.56 655 599 564 539 521 506 495 485

11 484 398 359 336 320 3.09 3.01 295 290 286
9.65 T7.20 6.22 567 532 507 488 4.74 463 454

12 475 388 349 326 311 3.00 292 285 280 276
9.33 6.93 595 541 506 482 4.65 4.50 439 4.30

13 467 380 341 3.18 3.02 292 284 277 272 267
9.07 6.70 574 5.20 486 4.62 4.4 430 419 410

14 460 374 334 311 296 285 277 270 265 260
B.86 6.51 556 503 469 446 4.28 4.14 403 394

15 454 368 329 306 290 279 270 264 259 255
868 6.36 542 489 456 432 414 400 389 380

16 449 336 324 301 285 274 266 259 254 249
B.53 6.23 5.29 477 444 420 403 389 378 3.69

17 445 359 320 296 281 270 262 255 250 245
840 6.11 518 4.67 434 410 393 379 3.68 3.59

18 441 355 316 293 277 266 258 251 246 241
8.28 6.01 509 458 425 401 385 371 360 351

53, by, Numerator Degrees of Freedom
Denominartor
Degrees of Freedom ( l\ 2 3 4 5 7 s 2 o

QJ) .38 3,52 313 290 274 263 255 248 243 238
HB.I8 593 501 450 417 394 3.77 3.63 352 343
20 435 349 3.10 287 271 2.60 2.52 245 240 2.35
K.10 585 494 443 410 387 3.71 356 345 3.37
21 432 347 3.07 284 268 257 249 242 237 2.32
H.0Z S5.78 487 4.37 404 331 3.65 351 340 3.31
22 430 344 305 282 266 255 247 240 235 230
794 572 482 4.31 399 376 359 345 335 326
23 428 342 303 280 264 253 245 238 232 228
7.88 S.o66 476 4.26 394 371 3.54 341 330 321
24 426 340 3.01 2.78 2.62 2.51 2.43 236 230 226
782 S.61 472 4.22 390 3.67 350 336 325 3.7
25 424 338 299 276 260 249 241 234 228 224
777 557 468 418 386 3.63 346 3.32 321 3.13

Source: Abridged by permission from Statistical Methods, Tth ed., by George W. Snedecor and William
Cochran. Copyright © 1980 by the lowa State University Press. Ames lowa.
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#BookTok Faves - - a;ﬁi
Farhion

Deals - ~ iﬁ
New in Media . o ‘ i : j

Coloring & activity  Literature & fiction Graphic novels & Children's books Romance Cookbooks, food &

manga e

Categories

New for you
Fiction &

Non-Fiction

Raorder

e ) <
Walmart >,X 88 Departments O s
D How do you want youritems? | © Sacra o Sup Home  Grocery & essentials  Walmart>

WINRIYI el V o
Shop now

Featured Shops Award Nominees Snopall
Mo & Uposnalig Relonsid - Bestseller Bastseller [Bestseter
Staclbooks v
Deals v
New in Media v
From $19.96 Now $17.96 Now $24.96 Now $19.96 $18.00 Now $22.9@
Formats 52559 53450 et $3430
Top Gun: Flvis (Blu-ray Black Panther: Pussin Boots:The  Eyaryhera Al At The Fabelmans
Shop by Format v Maverick (Blu- DVD Digital Wakanda Forever  Last Wish (VD) Once (Blu-Ray,.  (Blu-roy DVD
Ray + Digital.. Copy) (Blu-Ray Digital S Ao Digital Copy)
Al 166 Ll Ll Pickup Delivery Sy i 2-dayshipping
Genres Pickup Delivery Pickup Delivery 2.y hippies PR G
029 Preorder nave

2-day ship 2-day shipping

Ships 8y 02142073

Shop by Genre



asasse 9.9
SRR} Walmart

I5M USITY SHS LB

-, Reorder o Sgaln
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Walmart > < 83 Departments 83 Services e B

&P How doyouwant your ftems? n cramed Deals  Valentine'sDay ~ GameTime  Black HistoryMonth  Tech Home  Grocery R essentials  Walmart+

BLACK&
UNLIMITED

Featured Shops Shopall
Walmart Exclusives -
‘ E) S o
Upcoming Releases v E
Best Scllers v -
+ Add + Add + Add
Deals -
Music Gift Cards Gl $19.97 Now $39.97 Now $23.99 $24.97 $1.59 Now $10.97
Goca o oon

U o .
Walmart > < 88 Departments 82 Sarvices ch everything al Walmart online and in stors

€ How do you want your oms? Deaks  ValentinesDay  Game Black HistoryMonth ~ Tech  Home  Grocery & essentials  Walm:

headsets and gear,

PlayStation ~
New and upcoming releases Shopall

A Nintendo ~

‘. Virtual Reality ~

A Video game accessories v

$59.99 $69.99 $69.99 $69.99
Arcade > Kirby's Return To Dead Space - Star Wars Jedi: Star Wars Jedi:

Dream Land Playstation 5 Survivor - Surviver - Xbox

Deluxe -... ke FlayStation 5 Series X

. PC Gaming ~

Prearder now Precrdar now

Shigs by 0

Collectibles
Award-winning games

i5n fony: MANG Midi Y EjRSAGRENURGIR

~

Signin

L = A . der "
Walmart >, 88 Departments Wiy Toome L s

&P How doyou want your itoms? 2 o Valentine'sDay  GameTime BlackHistoryMonth Tech Home GroceryBessentiah  Walmarts
Get art supplies & more for way less.

into savings -

Shop by category See lass

Die-cutting Sewing machines & accessories Fabrics Art supplies

&
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i5f gNS oURAY Sh isganinny

Sign In

e order i
Myltems = Account

Walmart X 82 Departments 33 Services Search eve an

Sacramentc

€ Howdoyourant youritems? | © amento Supercenter Deals  Valentine'sDay  GameTime  Black HistoryMonth  Tech  Home  Grocery Ressentials  Walmart+

Savings Auto essentials
Rollbacks v
Deals v
o
Auto Parts & Accessories Tires Qils and fluids Auto parts Batteries and Auto clectronics Detailing and car
accessories care
Replacement Auto Parts
Tires by vehicle
Batteries v
& ~ s »

Battery Accessories ~ | s =

“ % ’ ‘
OEM Auto Parts v

Cartires SUV tires Truck tires ATV tires Motorcycle tires Wheels and rims

Parts by Vehicle v
All about wheels & brakes
Qils and Fluids

ordor . Sanln
Myltems = Account

Walmart >/< 32 Dopartments

€ Howdoyoumantyouritoms? ~ | © Sacramen £ Sacramento Vokatin's Dy (10 Gomares T S BNk Hiatery Mot A ToncH BT e OO Gonpcny otk O e

Garden Center ~

Landse:

ing v

Live Plants. ~
Pool Supplies v
" Conversation sets Dining sets Bistro sets

Savings
Fresh styles for entertalning friends & Easlly upgrade your backyard, then Kick Make your marning coffee fee fike a minl
farmily, back & cook out. vacation,

Savings v - .
(" Shop now Shop now Shop now

Shop by Brand

Top trending items

Featured Brands - Best sedler | Best seller

Trending

Festurod Shops

™
a
My ltems & Account

3 Services

Walmart >/< 32 Dopartments

€ How doyouant your tems? : ce Deals  Valentine'sDay GameTime Black HistoryMonth  Tech Home  Grocery & essentials  Walmarts

Garden Center ~

Landscaping ~

Live Plants ~

Paol Supplies v

" Conversation sets Dining sets Bistro sets

Savings
Fresh styles for entertalning friends & Easlly upgrade your backyerd, then Kick Make your moming coffee feel ke a minl
family. back & coak out. vacation.

Savings v .
{Shopmm Shupnnw\ Shop now |

Shop by Brand

Top trending items

Featured Brands v Gest seder | Best seller

Best seller

Trending

Fosturod Shops -
Options
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Walmart =< 55 Departments 83 Services Search everything at Walmart online and in stare © My ltoms

€@ How do you want your items? Deals  Valontine'sDay  GameTime  Black History Month  Toch  Home  Grocery & essentials  Walmarts

Ways to Shop i,
Featured Shops & Rollback Best seller Bast seller
Shop by Age ~
Shop by Price v
Options
Shop by Brand v
+30ptions @
. Now $69.99 From $79.00 Now $197.00 $99.99 Now $29.9;
Categories 57590 5200 521000 Airsms 5335
BabyEinstein4-  BabyTrend Smart  Baby Trend L BabyTrendTour  RockaRoo Baby ~ YTech Stroll and
in-1 Kickin Tunes  Steps Dine N Snoore Deluxe Il 2-in-1 Stroller Rocker = Safety..  Discover Activity
- Nursing&Feeding v Music and.. Play 3.n 1. Mursery Center  Wagon A A0 Walker 2 in1
Lid 2 2 el Lt whkkA RkAT i 2 & e
3 day shipping
2 Pickup Defivery 3+ day shpping Fickup Delivery Pickup Dafery
g Diapars & Wipes ¥ - day shipping 3+ dayshipping 2 day shipping

! i — 0o
Walmart >, 88 Deportments 88 Serviees O e S

€ How do you want yaur ttems? ~ . Valontina'sDay  GameTime  Black History Month  Toch  Homo  Grocory & ossontials  Walmarts

W Computers&Tablets -

Video Games -
Galaxy phene cases Power the Galaxy
Proteet your mebsle device with @ cover that matches your style. Charge up 50 your phone can keep up with your busy life.
PC Gaming i
Shop now Shop now
Audio &
Shop TVs by size
Cell Phones -
All sizes 75"+ TVs 55" Tvs 32°TVs
Wearable Technology
Shop TVs by size 754 Tvs 65 Vs 55" TVs 50° Vs 321V

Smart Home & WiFi !

Computing essentials

ign Y uIMAGIMA

U ., R er Signn.
sle oo - 2 Servic Search everything ot Walmart o instor o a
Walmart>< 88 Departments Services Search everything at Walmart online and in store: D Myloms 8 Account

G Fow do youeant your itams Valentine's Doy~ GameTime  Black History Month  Teck

Better foryou Foads

<

- dd .

$5.13 cach $4.50 5204106 $14.98 5098

Distary & Lifestyle Shop

From $12.58 $198 1=

Great Value Pillsbury Funfetti 22280 Hillshire Farm = GV SPAGHFTTI
Game Time > Chicken Wing Strawberry Cake Fresh Green Sliced Honey Cote des Roses 1607
Sections, 4 |b... Mix with Candy... ?‘Prﬂm Grapes, Ham Deli Lunch.. gﬂw‘;sn(;v Sedededess 155
R LT LA LU " Fickup Delivery o e Pickup D
RArEET 750 HRKATT 16 R

Only at Walmart - fup Delivery

g
&}
BEE  Volentine's DayFood -

Pickup Delivery Pickup Delivery

Recipes v

Save big with Great Value

Categories
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s Laundry

B papor & Plastic

Dispesable Tableware

=

Cleaning Supplics

Kitchen

4 ]

Bathroom

Dishwashing

Walmart 32 8 Depsrments

@ How do you want your ltems?

Categories

I

™ Fish

‘ Small animal

Bo Reptile

Bird

.
Walmart > < = 83 Departments

€9 How do you want yourite

Categories
Camping
Outdoor Sports
Exarcise & Fitness
Sports

Recreation

Bikes

Fan Shep

Shop by Brand

Featured Brands

Walmart >\ 28 Dopartments 8 Sorvicos

Services

ign

Halftime is snack time

Tackle your food prep to-dos bafore the

Deals

Valentine's Day

GameTime  Black History Month  Tach

Make serving simple

Disposable tablewara is a tauchdown for

o Fmorer
~ My ltems

Home

Ziploc
o

Food storage stock up

Make post-game cleanup easier.

game. any host
Shop now | ( Shopnow ) ( shop now

Now trending for winter

Gifts for your furry Valentine

$6.98 279
Milk-Bone
Sweetheart
Snacks Mini's D.
R 0

3+ daysiipping

Shop by price

a

)

$497.00
ProForm
Cadence
Compact 500..
Kk S

3+ day shipping

N

7SN S

. %
4898

Packed Party
Valentine's Day
Flower Dog Toy...
[

2-day shigoing

Nalmart online and

)

Now $597.00
469900

Echelon Stride
Sport Aute-Fold
Compact...
ek 0

3+ cay shipping

Build your home gym

4

[

€

a

$5.98

Packed Party
Walentine's Day
Cat Toy, Heart...
e st L Bl

2.day shipging

Valentine's Day

Valentine'sDay  Game Time

Game Time:

$9.98
Milk-Bone, Pup-
Peroni and
Rachael Ray..
2 i 1l

2.day shipging

@)
2
$297.28
Weslo Cadence G
5.3i Falding

Traadmill, iFit.
ekt 1217

3+ day shipping

&j
$497.00
Echelon Connect

Sport Indoor
Cyeling Exercise

ekt 1167

2day shigping

Black History Month  Tech

Black History Month  Tech

$8.98

Packed Party,
Valentine's Day
XO Dog Rope..
P

2-gayshipping

¥ OENUMAGEISIRI

*

$297.00
ProForm 500 SPX

Indeor Cycle with
Interchangeable.

kit 7
Pickup
2 dey shipping

Home

Home

=0z

Shop all

$9.88 190

Fancy Feast
Savory Cravings
Limited...
R |

2-dy shipping

der L Sgnin

.
Myltems = Account

Ao

$597.00 @

NordicTrack
Studio Bike with
7% Smart HD_.

ke o0

2cay

ing

& Account

Grocery & essentials

Grocery & essentials

Grocery & essentials
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ign ln

Mylems 2 Account

art onling and in store

ery & essentials  Walmax

Foatured Brands

Office Supplies

Binders & Accessories v
Calendars & Planners ~ 2 options 2 options O
Now $19.97 Now $4.88 From $6.22 $3.92 $5.625127 Now $4.47
Desktop & Workspace Organizers ~ S PentGear3-Ring  Pilet G2 White w885
Art 101 Budding Paper Mate BICXua Strong  Dursble View Barrel Fashion Sharpie Pens, Felt
Folders & Filing ~ Artist Clearpeint Thick Lezd Binder, Tinch... Collection Gel. Tip Pens, Fine
Multifunction... #echanical Pen..  Mechanical... PEU s 2 Point (0.4mm)....
e & Clue Re " kol 4 wkhkd S0 LL L L R kR O
jues & Glue Removers Fickup Dalivery Pickup Delivery
3+ day shipping Fickup Dalivery Pickup Dafiary e Pickup Delivery
apshipping
Journals. ~ 2 day thipping 2y shipping
Labels & Label Makers v
Work must-haves
Markers & Highlighters ~

Notebooks & Pads

' der T
s &
Myltems = Account

Walmart >,< 88 Departments

€D How doyou want youritems? ~ |

Deals  Valentine's Day ~ GameTime  BlackHistoryMonth ~ Tech Home  Grocery&essentials  Walmarts

Categories Save by category
- Appliances v
Furniture Kitchen Storage Appliance
2 Eath v savings savings savings savings
Bedding e
Furniture Savings Kitchen Savings Storage Savings Appliance Savings
Décor v Your new favorites Sshopall

Furniture

[— Signin

St
Walmart 83 Departments Services inc and in stor

Myltems = Account

OHVWdoywwumyour\tems? v |9 s c : Deals  Valentine's Day ~ GameTime  Black HistoryMonth  Tech Home  Grocery&essentiaks  Walmarts

‘ LOreal Neutrogens Maybelline ‘ Equate ‘ Garnier Cerave | Suave H Revlon ‘ TRESeme ‘ Aussie ‘ Olay | Drwve ‘ Covergirl Hea ide

Categories Shop by category Senless

n Hair Care ~
[ ] I
S Makewp - 3 ‘ E‘lﬁ‘
y ) —

Skin Care v

Haircare Skincare Makeup Nails

l MNail Care ~
i

Fragrance
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Walmart > < B8 Dopartments 88 Services Mytoms. 2 Aosoost

€ How do you want youritoms? Deals  Valentine'sDey GameTime BlackHistoryMonth  Tech Home  Grocery Bessentials  Walmarts

£ Bath & Body On your radar

Oral Care ~
i
H R
' Shave & Grooming ~ 4 i
= i
Feminine Care v
Mew arrivals Best sellers Top-rated
N Newness Shop now
' Incontinence
w Sexual Wellness ~ @ Q
Sunsereen

i . Sonin o}

Wal tJa 22 Departments 88 Servi &
falmart >;< 83 Departments 88 Services Myltems S Account

Walmarts

& tow do you want your toms? ~ | percenter Desls  Valentine'sDay ~ GameTime  Black History Month  Tech  Home  Grocery & essentials

Vaccinations & Prevention

Disclai : Many immunizati are covered at no cost to you with most
~ insurance plans. Subject to ilability and applicable state law. Age restrictions

apply. Ask your pharmacist for details.

ﬁ COVID-19 & Flu

Vaccines

= Covid-19 Tests And

e Care for the whole fam
 Face Masks ~
Cavid-19 Care & Prevention ~

BE  coldRolief v

Vaccines Vision Center Immunizations
Protect your family with a vriety of Send the Kids back to schaal In style with Getvaccinated for shingles, preumoria,
€l Cars & Prevention. ¥ [menunzations for all ages sffordable frames tetanus & more.

Find a store dastore ) Schedule now

Brands we trust

Improve Your Wellness

Q

L o
Walmart >, 8 Departments 83 Services

o &
Myltems = Account

@ Howdo you want your tems? v | ©

Deals  Valentine'sDay ~ GameTime  Black History Month  Tech  Home  Grocery & essentials  Walmart+

Savings Tax time deals

Rollbacks - Best sallar Bart sallar Rollback Roiback Hallbsck

e . K] (@] ) © o
o !
Shop by Category @ " e

Home Improvement - @
$95.00 7200 Now $2197 Now $188.00 Now $149.00 Now $4.24 Now $22.3
Air Quality hd Better Hames & §2497 $21900 Stegse =] $2489
Gardens 52° 5 HyperTough 12V HART Multiple Igloohome Smart  Better Homes & Hyper Tough 113
Bathroom Renovation - Blade Brushed... Max* Lithium-ion  Drive 275 Piece Electronic Gardens 3" Single  Picce 144 and 3/8
Cordless 3/8-inc. Mechanics Tool Bluetoath. . Frosted White. inch Drive SAE
2-day shipping . . .
Building Materials s ke i 2 s i ok ke A
Fickup Defivery 2-day shipging 3+ day shipping 2-day shipping Fickup  Delivery
Caoling ~ 2-cay shipping 2-cay shipping
Electrical & Power v

£ad Arranivad
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Year

2020

2019

2018

2017

2015

2014

2013

2012

2005

2004

2003

23 (TTM)

Annual

Revenue

$622.02 8

544014 8
541917 8
540367 B

540404 8

revenue

Change

ua ﬁ% https://companiesmarketcap.com/walmart/revenue/ ( Eiuﬂjﬁ:i'ﬂﬁ

o

5§ ¢ AR Lobm)

%
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5655 BNRBIBESIBHRARNIARLS Autocorrelation FIS 10lags FLHBES

Minitab

Basic Statistics
Regression
ANOVA

DOE

Control Charts
Quality Tools

.StatIGraph View Help Assistant Predictive Analytics Module A

. 1 m
4 f" w0 0o
»
N Function: ... ~ X
»

* lation Function: Reveny

Monparametrics
Equivalence Tests

Power and Sample Size

0.8 |

Reliability/Survival »

Predictive Analytics lations

Multivariate N B o
Time Series I.-‘-"- Time Series Plot...
Tables

\#d Trend Analysis...

i Decomposition...

Moving Average...

Single Exp Smoothing...

7 008 .
8 001 Double Exp Smoothing...
9 -0.06 L Winters' Method...

10 -0.14

EH Differences..

B4 Lag..

& Autocorrelation...

Partial Autocorrelation...

lii
lus Cross Correlation...

fif. ARIMA..

Qﬁﬁ]ﬁ Autocorrelation
Function UG §S1 C2
Revenue GIURWGIS: Series
NWIHFE AITELSH Number of
lags SUNWUINUGSS lag]s

GG OK MMijfuG

GRURNYSINT Stat UUIHAJHSH Time
Series {UItHLWA Autocorrelation

Cl  Year
Rewvenue

Select
Help

Autocorrelation Function

Series: | Revenue

(" Default number of lags

(& Number of lags: |10

[ Store ACF
[ Store t statistics
[ Store Ljung-Box Q Statistics

Title: |Revenue in Billion Dollar

oK

Cancel
i
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Answer Report &8585 & ﬁ%iﬁé 005 $BRIB &5 éégﬁ §5 DES §23€85 Excel Solver Function

Microsoft Excel 16.0 Answer Report

Worksheet: [Walmart Revenue.xIsx]DES

Report Created: 3/18/2023 4:59:57 PM

Result: Solver has converged to the current solution. All Constraints are satisfied.
Solver Engine

Solver Options

Objective Cell (Min)
Cell Name Original Value Final Value
SKS25 MSE 145.291 138.161

Variable Cells
Cell Name Original Value Final Value Integer
$0S2 Alpha 0.7 0.807017417 Contin

Constraints
Cell Name Cell Value Formula Status Slack
SOS$2 Alpha 0.807017417 $0S$2<=1 Not Binding 0.192982583

(4 o
IBRLLR M.G

Answer Report 85{§385 836555005657 S eisRsan s8a5BESRS HES

603€85Excel Solver Function

Microsoft Excel 16.0 Answer Report

Worksheet: [Walmart Revenue.xlsx]HES

Report Created: 3/18/2023 5:15:34 PM

Result: Solver found a solution. All Constraints and optimality conditions are satisfied.
Solver Engine

Solver Options

Objective Cell (Min)
Cell Name Original Value Final Value
SI1$25 MSE 319.593 138.124

Variable Cells

Cell Name Original Value Final Value Integer
SMS$2 alpha 0.6 0.947525991 Contin
S0S2 beta 0.3 0.703183529 Contin

Constraints
Cell Name CellValue Formula Status Slack
SMS2 alpha  0.947525991 SMS$2<=1 Not Binding 0.052474009
S0S2 beta 0.703183529 $052<=1 Not Binding 0.296816471
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£ Partial Autocorrelation BIS 10lags

HeHBSES Minitab

Stat

Graph View Help Assistant Predictive Analytics Module Al

Basic Statistics »
Regression »
AMNOVA N elation Fun... v X
DOE »

» :.ocorrelation Function:
Quality Tools »

Control Charts

GIURNYSINI Stat UQUIFFIWNA Time
Series WA Partial

an 1;31 11 Partial Autocorrelation
Function UUS S Revenue GRUFH
I Series NI fUNAIHSH Number
of lags SUNWUIMIGSS lag]GGG OK

Reliability/Survival [o9E T
v 1358 -057
Predictive Analytics ’7680 036
Multivariate »
Time Series » I‘_ Time Series Plot...
Tables ’ ﬁ Trend Analysis...
MNonparametrics 4 4 Decomposition..
Equivalence Tests LS
. «  Moving Average...
Power and Sample Size | S
084 | L Single Exp Smoothing..
061 .ﬁ Double Exp Smoothing...
5 | Winters' Method...
= 044
] Q
T‘E 02/ | E4 Differences..
o
Lag..
§ 0.0 B Lag
2 02 1& Autocorrelation..,
E 041 Il-'v_'-‘ Partial Autocarrelation...
e i Cross Carrelation..
0.6
04/ [t ARIMA...

Partial Autocorrelation Function

Cl  Year Series: | znue (Billion) (Y)'
C2  Time (X

€3 Revenue (Billio (" Default number of lags
C4 Llagl

(@ Number of lags: |10

[ Store PACF
[ Store t statistics

Title: |

Select
Help

Cancel

]
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565 BNR M SMIBPNENINBORAIRD FOHBES Excel

Chart Elements

==
Axes

v [ Axis Titles
Chart Title
l\l'_(‘ I:l Data Labels
O [] ErrorBars
Gridlines
|:| Legend

>|\/ Jrendline n

+33.541
po03

Linear

Exponential
H Linear Forecast

Two Period Moving Average

I More Options... 1

WA T Cursor ENATGIMUSH
NS JURIEN +UNE Chart
Elementsgtﬁ[ﬁ FULIT Trendlinei1:8H
IUBISHSIUIILIMUY MMM
0B QHEIEAS Trendline i (utA
More Options©]

iliaj'[;ﬂij]ﬁ Format Trendlineitiaj'ﬁi‘[ﬁﬁj
57 Linear WWIGIHUSB UGS ST
M GN Y18 Display Equation on Chart
B TN UHU TP AIIS: 1105
MIUASHIBIGHERIMU]

Format Trendline

Trendline Options

P
7
-,

Exponential

[,

® Linear
s Logarithmic

Polynomial Order

Power

s R 122 7Y

Average

Trendline Name

Moving o
re

® Automatic Linear (Series1)
Custom
Forecast
Forward 0.0 periods
Backward 0.0 periods
Set Intercept
| Display Fguation on char‘tl
Display R-squared value on chart v

4 G

H B -—h——+ %
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833992 Summary Output Hs 22720 Data Analysis FLHRSB S% Excel

SUMMARY QUTPUT
Regression Statistics
Multiple R 0.995142262
R Square 0.990308121
Adjusted R Square 0.989798022
Standard Error 10.38178251
Observations 21
ANOVA
df i) MS F Significance F

Regression 1 209247.272 2092473 1041.404143  1.34785E-20
Residual 19 2047.846752 107.7814
Total 20 211295.1187

Coefficients Standard Error ~ t Stat P-value Lower95%  Upper95% Lower 95.0% Upper 95.0%
Intercept 33.54141493  9.353888747 3.585826  0.001970985  13.96350077 53.1193291 13.96350077 53.11932908
X Variable 1 0.963691858  0.021871583 44.06137  1.34785E-20  0.917914109 1.00946961 0.917914109 1.009469606

IHHNSMNY Summary Output ST UIUNNSGIHNY2INT Data Analysis 1SIUILS B8

GAMAMEERIMY:

< CUBIAGRINMA DatalltUGGIFS Data Analysis USWUBHAEIN Analysis ToolsIANHIGE

B WIS AJUIE O AILHRY 2N Regression WBHHINAR 0K

Random Number Generation

Rearession

Sampling
t-Test: Paired Two Sample for Means
| t-Test: Two-Sample Assuming Equal Variances

file  Home Insert Draw Pagelayout Formulas IDala IReuiew View Help Acrobat Power Pivot
) [hromTed/CSV [ Recent Souces ’F (T Queries & Connections Al V EE e lI:rl) E R 6roup ~ = Data Analysis
s Iv |} l omi -
LR B . L i H g .__——:" n »
o [B From Web [B bxsting Comnectons . ;s i Tt B W D Ty Solver
Data ¥ aF_-om 'gh|e|-'Rang TP Av¥ S s Colune Lo B Nnahgicy Chogt  Ellc,
G&ml  Data Analysis ____,d--—--"”"___f___ ? X 5 Al
Analysis Tools 4~
oK
F-Test Two-Sample for Variances
Fourier Analysis Cancel
Histogram
Moving Average
9 9 Help




< USIBARNLISIANSE RegressioniS: SHINIGISHHMUA IE0U Input Y Range WIS

FUSHE ATmMS My SISHIGINAGNNI T Input X Range WTHNWAIZHE

M B HiY G SSUNSHIBINRGNNIY §BIS: AU Input Y Range ABS Closing Price

(V) BRI SHR UTEUG UG GIUASAISIMEY GINAN Input X Range AHS Lag (1) &

ISR TG BIUASUSWIMBUIUY UGB Confidence Level RN

IFUBHRH] 8% JBEGIATHUEMAMNY Summary OutputiS: ENWBM:§

MHIST Sheet §4 MNGRUMU GHUWHRMMA] OK BMIHUG

=

[ I | [IFEm—
Closing Price (Y) ‘I Forecast et:Actuf oo . x
\
239,76} 237.961 1 "t
255.071 SR nput Y Range: $FS3:5F523 2 |
280.36 279.352 e B e
308.27! 303.724 -
340.49) 621 [:] Labels C] Constant is Zero Help
370.44, 361.671 [T confidence Level: g5 %
404.04! 390.534
403.671 422.914 O\tEiE optios
419.17} 422,558 | 2
440.14! 437.495 © utput Range:
464,411 457.704 © New worksheet ply:
474,731 481.093 () New Workbook
483.79 491.038 Pesdir
484.02] 499.769 | [:} Residuals D Residual Plots
484.6} 499.991 | [:] Standardized Residuals C] Line Fit Plots
495.01} 500.550
511.87| 510.582 Normal Probability
52i.08' 526.830 — Clmormai Probability Plots
548.741 535.706
571.96 562.362 1 ToU| 137 Uz | WUz 560
600.11! 584.739 15.371]  15.37] 236.27] o0.03]  0.03
ﬁ I | I I |
Lag 1 (X) ‘ Closing Price (Y) Forecast |€t=act: Regression ? b4
EA ke 23976 =7.963 Input ¥ Range: SFS3:5F523 .4
239,76 255.07 264,598 — Cancel
255.07 280.36 279.352 | Input X Range: SES3:SES23 LJ
280.36 308.27 303.724 —
308.27 340.49 W (] constant is Zero o
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