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EIXATI'QI'H

AVTIKEIILEVO TNG HEAETNG OVTNG amoTEAEL 1] XTOTIGTIKY] AVAAVLOT TNG KOTAVAAMOTG
AVOYVKTIKOV S10pOP®V E10MV KOl CLOKEVAGIOV UEYAANG ETOPEING OVOYVKTIKDV.

[Ipwv ) otatioTiK avdAvoT YivETOL Pt OVOQOPA GTOVG EVOOETLYEIPTCLOKOVS KOl
eEwemyepnolaKovs mopdyovieg mov kabopilovv ) Tiun evOg TPOIdVTOC.

AxoloVBwg dlvetan n Bewpia g otatioTikng pebBodoroyiag kot 1 eme&nynon
APOP®V EVWOUDV GE OAEG TOVG TIG EKQPAVOELS.

> ovvéyew yivetor avaeopd otn pefodoAroyio aviALoNG TOV YPOVOAOYIKOV
CEPDOV TOV YPNCILOTOMONKE Y1 TNV EKTOVNOT QVTNG TNG EPYUCTOG.

‘Exovtag g Baocikd dedopéva o mpaypatikd epdopadiaio Altpa kotovaAmong
EVOC VO LKTIKOV og 600 TOHmovg ( KAaokd kat light ) kot 600 cvokevacieg (330 ml
kow 500ml ) avtiotoya, €ywve mpoomdbelo pe TN ¥PNON GTATIOTIKNG OVAALGNG Vo
OlEPEVVIIGOVE TN TPOTIUNOT TOV KOTOAVOAMTOV KOt VO TPOPAEYOVE TNV LEAAOVTIKT
KOTOVAAWDGT.

INo v TpoPreyn ypovoocelpdv yprowomombnke n uébodog avéivong Box and
Jenkins ARIMA Modeling, pe v ypnon tov otatiotikod mokétov Statgraphics. Ta
dedopéva pog etvor efdopadiaio Kot apopotv v wepiodo amd T 1 Iavovapiov 2003
gmg ko t1¢ 31 Aekepppiov 2005 (157 Bdopadec).

210 KePAAOO S yiveTar:

1. Avéivon meprypo@ik®v HETP®V
2. Avaivomn cueyETIoNG
3. Avaivomn ypovoroYIKGV GEPOV.

H npoPreym mov yiveton pe Bdon to TpoKpvOUEVO LOVTEAL QPOPA TIG ETOUEVECG
dwdeka (12) efdouddes.

Metd T1¢ 6TOTIOTIKEG AVOADGELS OTO £KTO KEPAANLO TNG EPYACING YIVETOL OVOPOPA
TOV GUUTEPUGHLATOV KOl TPOTAGEMV Y10 TEPUTEP® OVOADGEIS TOL Ha pmopovsav va
ypnoiporombonv og GALA TapOO €101 ayaBdv.

210 TEMOG ™G £pevvog mopatiBeton TaPEPTNUE HE TNV AEMTOUEPT] OTOTIOTIKN

vV TOV SEGOUEVOV TNV OTO10 EQAPUOGULLE.



KE®PAAAIO 1

KabBopiouos Iapayovrwy mov exnpedlovy Tyy Tiun Tov
POiIoVTOg

Amd ta T€An ¢ dekaetiog Tov '80 aALd evtovaTtepa omd To HECH TG OEKOETING
00 '90 0 emYEPNUATIKOC KOGHOG OTI™G TOV EEPALLE LE TOVG GTADEPOVG KUL YVOGTOVG
Kavoveg kol mpoundevtég, pe meAdTEC oTOfEPOV TPOTWICEWY, HE TNV KAOET
EPOAPYIKN OOUT], TNV TOTMKATNTO TOV AYOP®OV KOl TOV GUVOALLYADV, TIG oTadepEC Kot
YVOOTEG atleg Ko HETPO TNG AmoTEAECUATIKOTNTAS £xel LETAPANnOel prlikd kot ywpic
EMOTPOOT.

Y10V véo KOGUO TOL cuveY®mS yopdletar, M poévn oyopd eivor o mAovitng, ot
neAdteC Yivovtal and KatavaAnTég (CONSUMErS) cuvonuovpyoi a&iag Kot Tpoiovimv
(Prosumers),ot avtoyoviotég givat tantdypova meddteg, cOUPOVAOL Kot GVVEPYATEC,
To, OploL PETOED TOV EMYEPNCE®V KaBIoTOVTOL OLGOAKPITA KOl OGOPT EVD TOAAEG
eopéc M ocapng opofémon  kabotd  TOvg  OIKTLOUEVOLS  OPYOVIGLOVG
avamoTeELESHOTIKOVG. O TANpOoPopie péovy amd TV pio akpn ToL KOGHOV GTNV GAAY
o€ KAMAIOHOTO TOV OEVTEPOAETTOD, (vOP®TOL avOmTOCCOVV GYECELS, Guvepyalovta,
TOPBEYOVV Kol KOVOTOHOUV TTPoidvTa, LANPECIES Kol 10EEC LEGO O EIKOVIKES OUAOES
xoplc  va  €ovv  mOTE ovvevpebel  otov  1dwo QLOIKO YDPO.

H moaykdopia owovopio efvor yeyovdg avamdTpento Kot pHOvVo 1 KOLATOLPO
evoopdtoong oe ovt) kabotd TiIc emyelpnoelc pokpompdecua Prooiueg kot
aroteleopotikéc. O OYKOc TV cuvOAaydV KeQaiaiov &ivol TOALOTAAGLOC TMOV
CUVOAAOYDV EUTOPEVUATOV Kol VTO €lval €Vo YOPOKTNPIOTIKO 1GTOPIKE LOVOOIKO
OV VTOJEIKVVEL THV OUVOUN TNG OKOVOUIOG KOV VO OVOTPEYEL KO TO TAEOV
OKOVO LKA 1G3vpd KpdaT.

>0 véo owtd KOGpuo 10  poOvo  otafepd  eivor M aAdayn.
Ot O101KNCEIC TOV OPYOVICU®OV KOl TOV ETEPNCE®V  £pyovtol kabnuepva
OVTIRETOTEG LE OVTEC TIG AAAOYEG Kat 1 emiPimon kot avamtuén tovg e€aptdrtal TpoTa
and TNV WKovOTNTA TOVG VO KOTOVONGOoLV T0 VEO TePPAAAOV Kot O€DTEPO KO
onpavtikotepo  va  evtaxBovv oe ovtd ovomtuocoviag €vo  mEPPAAAOV e

UNYOVIGHOVG, dLOOIKOGIES KO KOLATOVPA dNUOVPYDOVTOS TOPOVLS KO IKOVOTNTEG TOV



evBappivouv, dwyepilovtal Kol EVOOUATOVOLV TNV oAAayn oAAE Kol TNV
TPOKOAAODV.

Avto oL Jweaivetal amd TIC EMYEPNOELS TOL Ue emttvuyio daxepilovion v
aAdayn givor 1 kpioun amddoon onuaciag oto avlpdTIVO SLVOIKO TOL OTOTEAEL
TOV HOVOOIKO EMLYEPNOKO TOPO TOV Umopel v avteneEADel 0TI TPOKATGELS TG
EMOYNG.

Onwg yopaxtmpilotikd avaeépel o AapBivog oy eehktikny Bewpio tov, 6TOLG
Covtavohg opyaviGHOVG avTOg Tov EMPUOVEL gV €lvol 0VTE O GLVOTOTEPOG, OVTE O

eELTVOTEPOG AAAL OWTOG TTOV OVTOTOKPIVETOL OMOTEAECUATIKOTEPA GTNV CAAOYT).

210 onueio avtd duwg Ba YTav ¥PNOYO Vo SOCOVUE EVAV OPIGUO Y10 TNV TUUN.
H 1, Aowodv, givar to 6Ovoro tov a&ldv mTov 01 KOTUVIAMTEG OVTAAAAGGOLV Y10
70, 0QENT TOV VoL £X0VV 1} VL XPNGLOTO00Y £va Tpoidv 1 wa vanpeoia’. H td, g
YVOOTOV, amotelel éva Pacikd cvotatikd otolyeio tov piypatog marketing pog
emyeipnong Kot efvor To PLOVO TOV GLVOEETAL AUECO [LE TNV TOPOYMYN EIGOONLOTOG
amd TV TOANGT TOV TPOIOVTOC. ZVyKprtikd pe ta vwoiouwa 3P tov marketing mix

elval mep1ocOTEPO EVUETAPANTO Kol Vol EDKOAN AVTIANTTO OO TOVE KOTOVOAMTES.

Q61060 OpMC, 610 oNUEio aVTO TTPEmel va avapepbel OTL GuYVA dev amodideTon
oTNV TWN M ONUacio Tov TG TPEMEL Kal £ival HAMOTO TOAAEG Ol POPEC TOV 1
Tiporoyloky] moAtikn kabopileton eumelpikd M pe Pdon 10 €votikto. Xmpig va
apueIPAAAEl KaVEIG Yo TN ONUOcI0 Kol TOV TopoyOvIOV ovtdv ogeilovpe va
OVOQEPOVILE 0L ETICTNLUOVIKG TEKUNPLOUEV TPOGEYYIoN Y. TOV KOOOPIGHO NG

TILOAOYIOKT|G TOALTIKTG OG EMLYEipNONG.

L http://www.coba. usf.edu/gool sby/undergraduate%620PRI CING/9 d002.htm
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Ta otadle Aowrdv mov axkoiovbovvtal otn ddikacio THoAdYNoNg sivar ta
egng:
a KaBopiopog (evooenyelpnotakdv Kot EEOETLYEPNOIOK®OV) TOPAYOVIMY TOV

EMOPOVV GTNV TIUN

C KoaBopiopog otoéywv tipoAdynong

e Ymoloyiopog — mpoPreyn (inong
e Enmiloyn katdAAniov emmédon Tindv
é KaBopiopoc optopévev tipmv

[Ipaypatomoinom €WIK®OV TPOTOTOMGEDV

H Ymapén tov otadiov avtdv sival yprioun o0t divel oty emyeipnon ™
duvatdTTo Y10 GLAAOYN OAMV TOV amapOiTHTOV TANPOPOPIOV (ECMTEPIKMV Kol
eEMTEPIKMV), Ol 0TOlEC HECM UI0G GVVEXOVG KOl AOYIKNG Oad1KAGIOG KOUTAAYOLV
GTOV TPOGOIOPIGHUE TNG KOTAAANANG, COUQMVO e TOV 0plopd mov d0Onke, Tyne. To
vrdoeypa avtd PéEPato kKaBopiopov TV TIMAV O0gv gival TO HOVOOIKO, OAAA
OVLGLOOTIKA OTOECONTOTE GAAES TOPOALAYEC GTNV OLGI0 KAvouv AOYO Yo Tl 1Ol
oTad0°. Emriong n xdbe eropia, ovuemvo pe t1oug 6TdOY0LS KO TNV KOVATOVPO TN,

elvat dSuvatodv vo TPocaprOLel To LTOSEYL AVTO OTIG dIKEG TNG KAOE POoPA avVAYKEGS.

X ovvéyxewn g epyociog ovtg Oa moPOLCIACOLUE AVOAVTIKA KA €va

016010, 0IVOVTOG ELLPACT] OTIS EMUEPOVG AETTOUEPELEC.

1.1 Evoocrmixeipnoiakoi Tapayovres

O1 Baotkol evOoemEPNOIKOL TAPAYOVTEG TOV ETNPEALOVLV TNV TN Eivon TO
KOOTOG, 01 OVTIKEEVIKOT 6TOYOL TNG EMYEIPNONG, TA LIOAOUTO GTOLYXEID TOV HHYLOTOG

UEPKETIVYK, KOt 01 TOPOL KOt 1) opyavmon ¢ ke emtyeipnong.

2
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1.1.1 Kéorog

To kdcT0g TOV TPO1HVTOG Elvar Eval XpNOYLO EpYOAEID GTNV TPOSTADELD TILOAOYNOTG
evog mpoiovtog. To kdotog kabopilel mowa mpoidvta Ko 6e moleg mocoTNTEG Hol
mopdyel 1 enyyeipnon, Kabmg Kot TV YouUNAOTEPT TN TV omoia givar dvvatdy va

{ntoetl amd TOVE KATAVOAWMTES Y10l TO TPOTIOV TIC.

O1 10701 TOV KOGTOVS TTOV EIVAL OL 7TLO GTUAVTLKOL Y10, TV TIHOLGYN O EivaL:

£ YVUVoAKO KOoToG: givor T0 dBpoicpa tov otabepol Kol Tov PETARANTOV
KOGTOVG Kol OglyVEL TO GUVOAO TOV KOGTOLG TOL LEIoTOTAL M EMYEIpNON Yo Vol

mopdyet Kot va otafétet ta Tpoidvto TG,

£ 2100ep6 KO0TOC: €lvorl To KOGTOG OV Oev peTaPdAdetal, aveEdptnTa and 10

EMimedo mapoaymyngs, m.x. oot evoikia, amocPécelg, KAT.

£ Metapintd «O60t10¢: 10 KOGTOG 0LTO, oe aviifeon pe 1o otabepd

peTaPAALETAL AVAAOYO LLE TNV TOPAYDYN.

£ Oploxd «6ot0c: cvpPorler 1 petaforr] mOv EMEPYETAL GTO GULVOAIKO
KOGTOG Ao TNV Tapaymyr Kot 01dfson pog emmAéov povddog tov tpoidvroc. Eivon
TOAD ONUOVTIKO 10TL Oelyvel OTL 1 emyeipnon mpémel vo cuveyilel T Aettovpyia g
pEYXPL Kol TO €minmedo ekeivo mopOywyNS, 0TO OO0 TO OPlKd KOGTOG ivan 160 pe

TNV 0PLIKT TPOGOO0.

Ot emyelpnoELS, TPV TAPOVV OTOLOONTOTE ATOPAGCT], TPEMEL VO GUVUTTOAOYIGOVV
oTIS TIWEG MoV BEAOLY va ¥pe®VOVV Kol TO KOGTOG TO 0moio veictovtal. Av m.y.
vroBéocovpe OTL BEAOVV VA YPEDCOLY TOVG KOTAVOAMTEG UE YOUNAY T OOTE Vo
TOVG TPOGEAKDGOVV, Ba TPEMEL TPADTA VO AAPOVY VTTOYN TOVG OV TO KOGTOG TOVG TO
emutpénel. Mo eniyeipnon pe younAd k66To¢ Umopel va YPNOYLOTO|GEL EMKEPODS
TN YOUNAN TIW] KOl VO TPOGEAKVOEL TEPLGGOTEPOVG «EvLOiGONTOVE» GtV TN
KATOVOAOTEG. Avtifeta, dev GUUEEPEL pokpoTpOOecua o emyeipnon mov Exet
HEYAAO KOGTOG VO XPEDVEL G€ TéTO1EG TIES YTt Oa Exel Inuua. [Ipémet avaykaoTikd
va  emikevtpwbel otovg KATOVOA®MTEG ekefvovg mov  givor  dwoteBepévolr  va

TANPADOGOVY VYNAOTEPES TYLEC.

Ipénel téhoc va yivel avTiAnmtd 0Tl 10 KOGT0g 0ev Kabopilel LOVO TOv TNV TN

ommv omoio o emyeipnon Ba dwbéter ta mpoidvia g, OAAG Asttovpyel



MEPIGGOTEPO GOV TEPLOPIOTIKOG Tapdyovtag, BEtovtag Opla TV, to omoio Oa

TPOKOAEGOVY (N otV emyeipnon, av Eenepactovyv.

1.1.2 Ta YméAormra Zroixeia rou Miyuaro¢ Marketing

H tyoAdynon evog mpoidvtog dev pumopel va eivar evieAdg Eeympiot) ond Ta
volowa otoyeion Tov piypatog marketing pog emyeipnong. H tun tov mpoidovtog
emnpedler 0 moOG PAEmEl M oyopd TO TWPOIOV, TNV OMOTEAEGUOATIKOTNTO TNG
dtpnpiong, kabmg Kot v mpocoyr] mov avtd Aapupdvel amd to Kavdiio dwvoung. H
aAANAemidopact avtn 1oydEL Kot avtioTpoPa, ONAadN To TPoidv, N Tpomdinon Kot M
dtavoun emmpedlovy TV EMTUYI0 LOG TILOAOYIOKTG TOATIKNG.

‘Etot, mapd to 011 n dwdikacio TywoAdynong eivorl Hich CLYKEKPUEVT KOl E101KN
evépyela tov Mmarketing, m emtvyio g amotelel uépoc pog peyaAdTEPNS
TPOoTAOELNG OV TEPIAUUPAVEL TO GLVTOVICUO HETAED NG 10106 TNG TIHOAOYNONG KOl
TOL TPOIOVTOG, TNG TPo®ONOoNG Ko TG dtavouns, mov 6Aa poalli cuvioTovV TO piypo
HapKeTIVYK TG emyeipnong. Ag avolvcovue Eexmplotd Ty enidopact tov Kabevdg
and to voAowa Tpio oToyEior otV TN Tov N emyeipnon Ba Bécel Yo to TPoidv

mgc.

A) Mpoiov

To mpoidv eivar iomwg 10 MO OMOPACIOTIKO oTOoXEi0 TOL upiyportog Marketing.
Mmnopei va oyedlaoctel e 0mol00nmote TpOmo Mote vo eEumnpetel kdbe popd Ko
SPOPETIKOVG OKOTOVG 1 VO AVIOTOKPIVETOL OTIG OVAYKES OPOPETIKAOV OUAd®V
KATOVOAOTOV. MTopel var 0ToYeVEL 6€ «evaicOnTovg» 1 UN 6TV TN KATOVOA®TES.
Eivar @avepd 011 éva mpoidv mov eival oyedoouévo He TETOWO TPOTO, MOTE VO
OTOYEVEL GE «ELOIGONTOVG» GTNV TN KATOVOAWMTESG, TPETEL VO GUVOIEVETAL OO 0L
avOAOYM YOUNAN T Kot TO ovTifeTo.

Emmiéov, onuavtikd péAo oty amdeacn yo TNV T Tov tpoidvtog moilel Ko
TO G6TEO10 TOV KUKAOL {®NG 6To omoio PBpicketan To mpoinv. ['a mapaderypa, dtov to
mpoidv Ppioketon o moapakun, mn ayopd eivor @bivovca kot n T epeaviCetan
aVOYKOOTIKE petopévn. Avtifeta 6to oTdd10 TG EIG0Y®YNG N TN Eivol o VYN

AOY® TOV pEYAAOV KOGTOVG EIGOYMYNG.



B) MMpo®Onon

Ye MOMEG TEPUTTMOCELG, M TN YiveTon 1 10100 TO KUPLO TPOWONTIKO epyareio yia
éva poiov. Kamoieg emyelpnoeic xpnolomolohv vymiég Tiég yio va emiepfaiddcovy
Vv €IKOVa To10TNTOG oV BEAOVY Vo TPO®ONGOVY GTO HATIH TOV KATOVOANDTAOV Y10 TO
npoidv (m.y. ovickt CHIVAS REGAL). Avtd onpaivel 6Tt 01 mpowbnTikés evépysieg
TOL TPOIOVTOG TMPEMEL VO GTPEPOVTAL OAEC TTPOS QWTHV TNV KatevOuvom. Ze GALEC
TEPUITAOGELS, N SWPTLUOT] UTOPEL Vo TEITEL KATO10VG KOTAVOAMTEG OTL 1) YOUNAT] TUN
eVOG TPOIOVTOG 0V oNUaivEL OTL TO TTPOT®V OEV €ivar LYNANG oot Tac. Apa, yivetal
avTIANTTO OTL M T Tov Tpoidvtog mpémel vo kobopiletal e cuvovacud pe ™
SN IIOT KOt TIG VTOAOITES TPOWONTIKEG EVEPYELEG, £TGL BGTE VO, GLVLITOAOYIGTOVV

KOl TOL TAEOVEKTNLLATO TTOV UTOPOVV VO TPOGPEPOLV.

') Avavopn

H améeaon yio v i €vog mpoidvtog emnpealetor amd to KavaAlo o1voung
oL Kot oavtioTpoga. ‘Eva mpoidv mov mpocseAkdel ayopactéc HEGM TG YOUNANG TOV
TIUNG, TPEMEL VAL OLOVEUETAL OO KOVAALLL TTOV O£V O10YKMVOLV TO KOGTOG TOV OGTE VO
unv yobel 10 TAEOVEKTNUO TNG YOUNANG TWNG. XTNV TEPINTMOTN 0T TPEMEL VA
avalnmOei Avon gite pe v gVpect) vEou pecdlova mov va tAnpoi tig tpoimobécels,
elte pe Vv mepatép® peimon g Tiung amd Vv entyeipnon. Avtifeta, éva Tpoidv
OV TPOGEAKVEL TOVG KATAVOAMTES XAPT OTNV TOOTNTA TOV, TAPA TV VYNAN TN TOV
TPEMEL VO OIVEUETOL OO KATOGTHILATO TOV TOVILOLV auTiV TNV To1dTNTA, OOTE VO

neiBovv TOVG KATOVOAMTES VAL TO 0lyOPACOLV.



1.1.3 Avrikeipevikoi 2Z1oxoil Emixeipnong

H twoioyloxn moAtikn mov axoiovBel o emyeipnon vy kabe éva amd to

mpoidvta ¢ e&optdtal AUEsH Omd TOVE OVTIKEYEVIKOVG GTOYOLS OV OMTN £XEL

0écel. Ot otoyolr avtoi, mpoodopilovv ta Op péca ota omoion Ha Kivnbel

dwdkasio TipoAdyNong. Tétolot 6tdyo1 pmopel va apopovv:

i

T0 pepido ayopds, dOnAadn v avénon N T STNPNoN TOL HEPIHIOV Oyopag
OV KATEYEL 1) EMYEIPNON GTOV KAASO.

TNV UEYIGTOTOINoT TOV KEPOOVE. TNV TEPITTOON avTY), 1 emyeipnon viobetel
Vv TN eketvn n omoio peytotomotlel Ta KEPON TG, OV Kol avtd otV TPALN,
etvatl oA dVGKOAO Vo VTTOAOYIOTEL.

mv avénon tov toicewv. H enyeipnon avaykaoticd vioBetel younAés Tyuég
Yo vo ovENCEL TIC TOANGCELS, ov Kol £xel amoderydel 6TL M avénomn tev
TOANCEDV 0EV GNUOLVEL TAVTOTE KOl AOENGM TOV KEPSOVG.

aviayoviotikoi otoyol. H emyeipnon pmopet va éxer Béoel og otdy0 ™V
OVTILETOTION TOV OVTAYWOVIGHOV. LTV TEPIMTOON T TEPUEVEL Va €L Tt B
KAVOLV 01 OVTOY®VIOTES, TOVG APNVEL ONAOT va KaBopicovy Tig TIHES TOVS, Kot
OTN GLVEYELN TPOCAPUOLEL OVAAOYO TIG OIKEG TNG.

emPioon. M emyeipnon propel va avtipetonilet coPapd mpoPAnpoto wov
anethoOv dueca v 0 g v emPimon. 'Etol, yio va unv odnynbel om
dtdhvon elval avaykaopévn vo emPaiiel Woitepa YOUNAESG TYES, G TOAAEG
TEPUTTAOGELS OKOUN KOl KATW TOL KOGTOVG, £mG OTOL KOTAPEPEL VO EETEPAGEL TAL
TPOPANLLOTO CUTA.

vynAn morotnTa TPoiovtog. [ToAAég emyeipnoelg BEtovy ¢ KOPLOo 6TdYO TOLG
TNV TOWTIKI] OVOTEPOTNTO OV TAPAYOLV KOl TPOCSOEPOVV. AvTtd amortel v
emPoAn LG VYNANG TIUNG 6TO TPOTOV E1TE Yo vaL QOVEL e TOV TPOTO OLTOV OTL
10 TPOoidv glvor vymAng modTag, £ite YioTi T0 KOGTOC TOV JOYKMOVETOL £TG1
Kot aAAMOG omd TIg peyddeg o péyefog damaveg yio TV Topoymyn|, Tn olavoun,

™V TpodOnon kot n Soenuo.
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1.1.4 lépoi1 kai Opyavwon tn¢ Emixsipnong

Ot mopdyoviec avtoh TOL TOTOL OAVAPEPOVTAL GTOV POAO Tov mailovv otV
TIHOAOYNON KATO 1O10ATEPO YOPOKTNPIOTIKG OV €ivol OPOPETIKA Yoo KAOe
emyeipnon. Té€rolor mapdyovteg apopovv
U  1ov KAGdo otov omoio dpactnplonoteital n entyeipnon (m.y. otov Propnyavikd

KAGOO0 o1 ayopaotég eivar Aiyot kot ot TipéC Kabopilovtat pe £101K00¢ TPOTOVG).
U v mepintwon mov N enyeipnon mopdyst Ko GAAo oxeTilOpeva Le TO TPOIOV

ayadd.

70 VYOG T®V TOP®V OV dtabTeL 1) emtyeipnon (xpNUATIKONS Kot GAAOVG).

Tovg avBpdmovg mov eivar vtevBuvol Yo ToV KaHOPICHO TOV TIUOV HEGH GTNV

emyeipnon Kot TG S10dIKaGIES OV aWTOl KoAoVOOVV.

1.2 Eéwemixeipnoiakoi lNapayovreg

O xaBopopdc g TWNG £vog Tpoidvtog, eivor éva BEpa aitepa moAvTAoKo. Ot
TIHOAOYIOKESG ATOPACELS TOV EMYEPNOEMY deV NNPeALOVTOL LOVO OO EGOTEPTKOVGS
mopayovteg, oAAG Ko amd sEwtepikos. Ot mapdyovteg awtol eivanl apketol Kot o
VTOAOYIGUOG TOVG €ivor d0oKOAOG. Ot TEAELTOUOL OVTITPOCMOTEVOVY TO EEMTEPIKO
TePPAALOV NG EMYEIPTIONG. XVYKEKPUEVA, MG EEMTEPIKOT TAPAYOVTES TTOV EMOPOVV
OTIG TIHOAOYWOKES QTOPACELS TNG £Tanpeiag o pmropovoav va oploTovV: 01 TEAATES, M
ayopd, M dlovoun, 0 aviay®vicuog, 1 1oyvovco vopodeaia, n texvoroyia Kot QLGIKA

TO YEVIKOTEPO OTKOVOUIKO TTEPIPAALOV.

1.2.1 leAdreg

O medditeg amoTeAoVV Evay 1Wwitepa CNUAVTIKO EEMTEPIKO TOPAYOVTO TOV EMOPA
oV OUOPP®CT TNG TIOAOYIKNG TOATIKNG NG emyeipnone. 'Eva onueio mov
ypilel Waitepng mpocoyng amd v emyeipnon eivon 1 SAPOPPOUEVN EKOVO TOV
€xovv o1 meAdTeC Yo To Ttpoidv . H cvumepripopd twv katavorwtdv ennpealeton

apeca amd TNV KOV TOV £Y0VV Yo TO KAOE TPoidv, yloTi oVolUoTIKA 1 E1KOVA TOV

11



TPOIOVTOG €lval avT TOL ONUIOVLPYEL TNV TPOGOOKIOL Yoo TNV IKOVOTOiNoTn TV
avayK®V Toug. Mepikd mpoidovta (m.y. endvopo. €01 évovong) £xovv T€Tola eKOVOL
OV 00NYOVV TOVG KATAVOAMTEG Vo BAAOVY G Og0TEPO POAO TNV TN TOVS KOl VO
eMKEVIP®OOVLY 0 GAAL YOPOKTNPIGTIKA TOVG. AAA TTAAL TPoidvTa, Ommg Ta oyaHd
moAVTEAELOG, £(0VV TETON EIKOVO TOL KAVOLV TOLG KOTOVOAMTEG VO TO 0LyOPAcOovY
puovo ko povo emedn eivar akpiPd Kol og TPOEKTAOT) EMOEIKVVOLV TOV TAOVTO TMV
KATOVOAOTAOV TOV To. oyopalovv. AkOUo vIdpyovv TOAAL €10M TPoidVIV yio To
omoio. 01 TEAATES SOUOPPDOVOLY TNV YVOUN-EIKOVO TOVS Yo OUTA, HE TPOTAPYIKO
Kputnplo v T tovg. o mapdderypa, o akpiPd tpoidvia £xovv vynAn moldta,
evo ta ONVE Tpoidvta Exouv yapnAn mowtra. ' To VTOAOUTE TPOTIOVTA, 01 EIKOVECS
OV £YOVV Y10 AVTE Ol TEAATEG OEV OLOPOPOTOOVVTOL OVUUETACD TOVS, KOODS TOL
avtilapBdvovior cav TéAEn vrokatdotata. o Tapdderypo KAt T€1010 umopel va
ovpPaivel o€ TPoidvTa 0TS To LLHAPIKE, 01 KOVOEPPES K.A.TT. ZE QLT TNV TEPIMTMOON

M TN €vol 1 TO CNUOVTIKY LETAPANTA GTNV 0yOPAGTIKY ATOQAoT).

Avaloyo pe TOV TPOTO OAMAMONG TNG EIKOVOC Yo TO TPOIOVTIQ, Ol TEAATEG
SLHOPPAOVOLY TNV EIKOVA TOV £YOVV Y10l TIG GVYKEKPIUEVEG UAPKES. LVVETMG, KO
emyeipnon mpwv kabopicel v Tun Tov TPoidvtog ¢ o Tpémel va avaloyloTel ™)
EIKOVOL TTOV €YOLV Y10 OVTO Ol TPUYHOTIKOL Kol Ol €VOUVAUEL , TEAATEC TNG.
Yvykekpéva Bo tpémel va yvopilel eav 1 ayopd 6td)X0g Tov £xel eivar evaicOntn oe
uetaPoréc g Tung (OnAadt| av 1 TN €ival CNUOVTIK HETOPANTH 0TV OmOQOoT
ayopagc, apo ot petaforéc e emmpedlovy aueco v {mon) N oyl e nepintmon
OV 1 EMYEIPNON AVOKAAVYEL OTL 01 TEAATES Elval gvaicOnTol g TPog TV TN, TOTE
&xel 0vo otpatnyweg emioyéc. [lpdtov, unopel va e16éABel o évav aviayoviouo
TIH®OV, pe Olo to. mhava dvodpeota amnotedéopata (kdtt Tov ol mAsloyneio TV
EMYEIPNOEDY UTOPEVYEL). AELTEPOV, UTOPEL VO TPOGTAONGEL VO S10(POPOTOMNGEL TO
TPoidv ¢ pe T€1010 TPOTO, MOOTE vo. amevfiveton o€ pio véa oyopd otOYO ME

KATOVOAWOTEG AMYOTEPO ELOICONTOVE O TPOG TNV TIUY].
1.2.2 Ayopda

Avopopikd pe v tomofétnon e ayopds cav eEMTEPIKO TapAyovTa KOOopIGHO
NG TWNG, WITOPOUV va Yivouv Ol TopOKAT® EMONUAVOELS. VNS, Umopovv va

dkplBohV  TPELG OPOPETIKOL  TUTOL  OVTAYOVIOTIKOV oyopdv: o eAehBgpog

AVTOY®OVIGHOG, TO YOAUPO OAYOTOAO KOl O HOVOTTOAOKOS aviaymviouds. O thmog
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TOL OVIOYOVICHOD 7OV OEMEL TNV ayopd £xel OQUECT EMPPON OTO EVPOS TOV
TIHOAOYIOKOD OVTOYWVIGHOU HETAED TMV ETYEIPNCEMY KOl PLGIKA GE TPOEKTUGT KOl
oTNV GUOT NG O1LPOPOTOINCTG TOV TPOIOVTOG Kol GTNV £KTOCT TNG dtoprons. Etvan
TPOPOVES, TMG Hia eTanpeia mov Bemwpeital wg 0 HOVASIKOG TOANTAG o€ o ayopd, Oa
&xel peyara meploplo TipoAoylokng sveMélog. Avtifeta, kTt T€to1o dev o woyvetl av

N emyeipnon aviayoviletal dueca pe 16Qopec GALEG ETLYEPTOELS.

1.2.3 Aiavoun

H Swwvopr wor m ovumepiAnyn ¢ otovg €£mtepikoVs mapdyovie mov
kaBopilovv v Tun, mpocdlopiletor amd To OTL N TEMKN TYWN TOV TPOIOVTOG Eivon
OVLCLOOTIKA TO GOpOIGHA TNG TIUNG OV YPEDVEL 1 EMXEIPNON KOl TOV KOGTOVLG
EKTEAECEMC AEITOLPYI®V Oomd TOVG HeSAloVTe, KaODG Kol TOL KEPOOVLG TMV
televtaiov. Av Onladn, M TeAKN T eivar vrepPoikd vynAn, tote Bo mpémet
TOVAGYIOTOV, £va omtd To Tpiot Tponyovueva peyedn va peiwbdei. o mapaderypa, av
YL TV S10vo Y| ToL TPo1dVTOog givarl amapaitnn 17 VIOSTNPIEN TOV HEGALOVI®V, TOTE
Oo mpémer n T oL Ypemvel M emyeipnon va eivoar oe Tétolo eminedo mOL Vo
emutpénel v vmopén avetwv mepllopiov Yoo T0 KOGTOG Kol TO KEPOOS TV

Hecalovimy.

H emyeipnon mov mapdyet 1o mpoidv Ba mpémet va AaPet vwoOyn ¢ 10 KOGTOG TV
EKTTOCE®V TOV OVOUEVOVTOL OO TOVG OWVOUEIS KOl TO KOGTOG TMV dpOpOV
VTOGTNPIKTIKAOV dpactnplotitev. To televtaio givor avaykaio yati pio evogyoduevn
amotuyio TIHOAGYNONG TOV TPOIOVTOG OO TOV TOPAY®YO KOTE TPOTO TOV VO ELVOEL
TV TOPOYN VIOGTNPIKTIKOV dPaCTNPLOTHTOV, UTopel va Kdvel Tovg Heclovteg va

Bewpnoovy 10 TPOIOV AYOTEPO EAKVLGTIKO.

YNuepa, vmapyel tepAoTor Tieon oto Vyog tov meplfmpiov kEPOOVE TOL Ol
pecdalovieg {ntovv amd TOVG TOPAY®YOVS, HE O€dOpéEVN TNV oAoéva avEavouevn
dovopn tov pecaldviov. Me avtdv tov tpomo ot peclovieg {ntovv younid K6GTog
Kol cLPPOAOLO AUESNC TTOPOYNG, TA OTtoia TOAAOT Tapaymyol gite dev pmopovv, eite

dev emBoupovv va yopnynoovv. Amd v GAAN TAgvpd, T0 HOVO OTAO TOV £XOLV Ol
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Topay®yYol ota XL TOVG fvon 1 enwvopio ToV TPOiIOVTOG, TOV cLyVa eavaykdlet

TOVG S1OVOLELG VoL TO S1BEGOVV GTOL KATOGTILLOLTOL roug3'

1.2.4 Avraywviouog

O avtayoviopdg stvar évag akdpo eEOTEPIKOG TOPAYOVTAS Y10l TNV SLAUOPPOGCT
NG TILOAOYIOKNG TOATIKNG TNG EMyeipnong. AAlwote givor Kou 0 Adyog yio Tov omoio
kaBopilovtar o1 TIHEG TOV TPOIOVTOV VIO TV OPi®V TOL KOGTOVS Kail TG {Tnomng.
Ovolaotikd, avoroyo pHe TIC TWEG TV avioyoviot®v kofopiletor n T g
emyeipnong. H tyun mov Ba emtheyel amd v emyyeipnon urnopel va givor vynidtepn,
YOUNAOTEPN 1 KO TOLTOCMUN HE TNV TN TOL aviayoviopov. Ildvta, katd v
EKTIUNOT TOVL AVTAYOVICUOD HE GTOYO TOV TPOGOIOPIGHUO TNG TG TOV TPOIOVTOG TNG
emyeipnong mpénel va Aappdvoope vréY”n KoL TOV ECMOTEPIKO TAPAYOVTH TOL KOGTOVG

™G emyeipnone.

11 TEPL0OTEPEG TEPMTMOOELS, T0 TuNue Marketing otav emihé€el v extipunon
NG TIUNS TOL AVTUY®VICUOD MG ToV Tapdyovia mov Oa kabopicel tnv d1kn Tov TpEmel
va EYEL TOAD KOAY TANPOQOPNOT Y10 TIC TES TOV OVTAYOVIGTOV KOl Y10, TO TWG AVTEG
dwpopeavovtat. [Ipémer Aourdv o1 TIHES TOV AvTOY®VIGHOD Vo mopakoiovBovviat
oLOTNUOTIKA Kot pefodikd. Axoua, to tuquoe Marketing npénet va kabopioet o €idog
G TWWOAOYIOKNG TOMTIKNG oL Bo akoAovOnoet, av dnAadn Oa sivor embetikny M
QULVTIKY. ZTNV TPOTN TEPITTOON M emyeipnon Oa pewdvel mpdtn TIC TES,
PU000EDVTOC VL YIVEL O MYETNG NG AYOPas, ovayKAlovtag €TI0l TOVG OVTAYWOVIGTEG
™G vo TV aKolovBncoouy. Lnv devtepn mepintmon avorapfavel Evay mo mtadntikd
POAO, TEPIUEVOVTOC TPMTO TIS KIVIOELS TOV OVIOY®VICHOV Kol ENETAL TNV €K TOV

AoQOAOVG TTPOCAPLUOYN TNG TUNG TNG.

Avaioya pe mv otpatnyikn Tov akolovbeitor and to tpunua Marketing kot v
HOPOT THG OyOpAs Ol EMEIPNCES ovtaywvifoviol ota mAoicle TG TG 1 OxL..
BéBata, vrapyet kot 1o akpidg avtiBeto evdgydpevo. ZvykeKpyléva, 10104TeEP Ot
EMYEPNOELS TOV TAPAYOLVV VLIOKATACTOTO TPOIOVTIO EMAEYOLV O UETOED TOVLG

AVTOY®OVICHOS va Yivetol pOvVo oT10 Tpoidv, otnv otavoun Kot otnv mpofoin. O

P [ovnyvpdxng, «Xtpatnyikn Atoiknon End@vopov Ipoidvrog», B' Topog, Exddoeig A.

Ytapoving, AGnva 1999
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AVTAY®OVIGHOG, OV deV meEPIKAEiel péoa tov v T (non price Competition), sivat
KOAVTEPOG YO TIG EMYEPNOELS yoti dev €€l TOV KIVOLVO TOL GLVEMAYETAL O

TIHOAOYIOKOG AVTOYOVICUOG.

1.2.5 Nouo@soia

EmnAéov, évag and toug Bacikdtepovg mapdyovteg mov ennpedlovy TV Ty VOGS
mpoidvtog eivar 1 1oyvovcsa vopobecia. Tty wpdén  Kavévag  moplyovtog
SWHOPP®ONG NG TWNG Ogv €lvor gvepyds, av 1 YPNCLOTOINCT TOV E£PYETAL GE
avtifeon pe v vopobeoia. H vopobeoia deopedel v emiyeipnon, peidvovrag tmyv
elevbepio TOV KVAGE®V ™G, UE OTOYO TNV TPOACTIOT] TOL KOWOL GUUPEPOVTOG.
Toavtoypova, ouwg OBeomilel kamo dpro péca ota omoia m emyeipnon umopei va
awohavetar aceOANG Kol SPLAACCEL TNV Emyeipnon and ToV TEPUACUO TNG
deEaywyng, evog 1omg KATAGTPOPIKOV, TIHoAoylakon ToAéuov. Téco oty EAAGda,
000 KOl OTI TEPICCOTEPEG OVOATMTLUYUEVEG YMDPEG TOV KOGHOL O TOPAYOVTOS TNG

vopoBeaiag £xel kabopiotikn onuacia.

1.2.6 TexvoAoyia

H teyvoloyia amoteiet Evav akdua tapdyovia tov eEmteptkol TeptPaAAOVTOC TG
emyeipnong mov kabopilel TV THOoAOYNON TOL TPOiIOVTOG TG ['EViKd, pmopovue va
VROGTNPIEOVUE TTMOC 1] TEYVOAOYIN EMOPAE GTNV SWUOPPMOT TNG TIUNG TOV TPOTOVTOG
pe 014popovg, Auecovg 1 EUpESOVS, TPOTOVS. E1dikdTEpQ, Hmopovue Vo ovOpEPOVLE
0Tt M vwobémon and Vv emyeipnon opopuévev pebBddwv véag teyvoroyiag otV
dlvoun Tov TPOIGVTOG TNG UTOPEL va EMPEPEL ONUAVTIKY pHeimon Tov kOoToVG. To
TeleLTOio TPOGOIdEL OTNV EMyEipnNon HEYOADTEPA TEPOMPLO TIHOAOYIOKNG EVEMETOG
KOl TNG EMTPENEL, EPOCOV PUOIKA TO KPIVEL GKOMLO, VO TILOAOYNOEL YOUNAOTEPQ TO
TPOIOV TNG. ATO SPOPETIKY OTTIKN YoVia, M Tapaymyr amnd v emyeipnon evog
TPOIOVTOC VYNNG TEYVOAOYiOG, avtdpata NG emrTpénel vo kabopicel pio oyeTikd
VYNAN TN Y10 TO TPOIOV NG, EPOGOV PUGIKE avTd givor copPatd pe v dedoUévN
tomofHétnon tov. Téhog, 1o 1010 amotédespa dvvatar va £xEL Kot 1 YPNCLOTOINGN TG

oLYYPOVNG TEXVOAOYIOG LE GTOYO TNV EMITELEN AVATEPNC TOLOTNTOS TOV TOPOYOUEVOD

15



Tpoidvtog, pe TV mpoimdeon 6t N emyeipnon embopel va 1o TpoPdrel cav Eva amod

TO, TAEOVEKTILOTO, TOV TPOIOVTOG TNG.

1.2.7 Oikovouiko lNMepiBdAAov

dvowd, Bo rav Tapdroyo va amokAeicovpe T0 1010 TO OWKOVOLIKO TEPIPAAAOV
0TO 0Toi0 OpaCTNPIOTOLEiTAL 1) EMYEIPNON OO TOVG EEMTEPIKOVG TOPEYOVTEG OV
EMOPOVV GTNV SWUOPP®CT TNG TIUNG TOV TPoidvtog ™¢. To televtaio givor avtd,
LG 6TO OO0 OPOLVV 01 TEAATES, 01 LEGALOVTEG KOl O1 AVIOYWVIOTES TNG EMXEIPNONC.
YUVEM®G, OAEG Ol UETAPOAEG TMV EVEPYELOV TOV TAPUTHIV®, OAAE Kol GAA®V
TOPAYOVTIOV, £Y0UV MG YEVIKOTEPO LIOPaBpo 1O OwKOoVOUIKO TEPPAALOV  TNG
emyeipnong. levikdtepa mavTwSg, UTOPOVUE VO VTOGTNPIEOVUE OTL G TEPLOOVG
OTKOVOUIKTG VPEGNG, Ol ETMYEPNGELS TEVOVV VO TILOAOYOVV GYETIKA YOUNAOTEPA TOL
TPOIOVTA. TOVLG, POV O TOPAYOVTOG TNG TG TOTE OMOKTA EEXWPIOTO POAO OTNV
EMAOYY TOL TPOIOVTOG O TOVG Katavarlmtes. BéBawa, To televtaio e&aptdron dueca
and 1o €idog kol v TomobEétnomn tov Kabe mpoidvrog. Ta avriBeta amoteAécparta
vdpyovv oe mEPLOOOVS okovoukilg avinone. Kotd tov kabopiopd g Tiung tov
mpoidvtog, M emyeipnon mpémel mhvia vo wpoomobel va EKTIUNCEL TOGO TIC
EMIKPOATOVGEG LOKPOOIKOVOULKES GLUVONKES, 0G0 Kol TNV TPOOTTIKY £EEMEN TOVG GTO
péAlov. H yvoon tov mapomdve ovyva omotelel ypnowd otoeio oty

OTOTEAECUOTIKT] TYLOAOYIOKT GITOPACT TNG ETLXEIPNONC.

1.3 YmoAoyiouog Znrnong

Y10 otado avtd ta otehéyn tov Marketing xolovvtar va mpoodiopilovv To
péyebog g {tnong ya to cuykeKpuévo Kdbe popd mpoidv g etonpiog. 1o onueio
aVTO TPEMEL vaL Yivel 1) O1EvKpiviomn 0Tt e Tov Opo (NTnom kol KoTd GUVETELL ayopd,
€VVOOUUE TO TAN00C TV aTON®V 1 TEAAT®OV T, ooia emiBupody, aALd TavTOYPOVA

£YOLV KOl TNV OTKOVOUIKT] OLVOATOTNTO VO YO PEGOVY TO €V AOY® TTPOTOV.

O mpocd1ope S avTdg, Tov peyéBouvg g {ntmong, ivol ToAD onUAVTIKOS Yo TO

oUVOAO TNG emyyeipnong, M Kot emNPedlel TIC AMOPACES Kol T®V LAOAOIT®V
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TNUGTOV (). YPNUOTOOKOVOLIKS, Tapay®yS, Tposonkov)® av kat sivar evfovn
uovo twv devbvviov marketing. Xtnv mpoonddeia avth tov drevbuvidv marketing
YPNOOTOVVTOL pio CEPd amd peBddovg mpOPAeyme, ot omoieg pUmopodv va
Y®P1600VV 6€ 300 HEYAAES Kol YEVIKEG KOTNYOPIES TIC VITOKEIUEVIKES/ TOLOTIKEC KOl TIG
OVTIKEWWEVIKEG TOGOTIKEC. LTO TOPUKAT® GYALO SIUKPIVOVUE TOVG OTUOVIIKOTEPOVS

AVTUTPOCAOTOVS KO TWV OV0 KOUTIYOPUDV.

Mé£0ooor Tpopreyng Cﬁrncngs

Yroxeyevikés | Iototikés Avakeyuevikéc | Illocotikés
@ Arvbovrikéc Extiunoelg @ AoxooTikéc Ayopég
- 2olnTnon opdoog @ Avalvon Xpovoloydv oelpdv®
- MéBooog twv Aclpav - Kivntog péoog opog
- Arouréc Extyioeic d1eofovedy” - AmlO¢ KIVNTOS UEGOS OPOg
@ Extynoelg moAntov - 2100u10UEVOS KIVIITOGS HUECOG
@ Tlpobécelg meratmdv - ExOctikn ECoudlovon
- PoOuiouévn exbetikn eCoudivoven
- Tpoyyuxh ton®
@ Xratiotikni Avaivon
- Ipoyyurn Iloivopounon
- lloAdamin Tladwvdopounon

[Ipéner puowd va yivel n devkpivion 611 Ko ot 600 avtég pEBodot mpoPAréyewv
&xovv Oetikd ko apvntikd otoryeio. I'a to Adyo avTd 1 AMOTEAEGLATIKOTEPT KO TTLO
peaMotikn TpdPAeyn (tnong yivetot pe 10 cuvoLAGHO Kol TV 000 aVTOV PeBdOwV
TPOPAEYNC. AVTO G10TL O1 PEV OVTIKEUEVIKEG HEBODOL HITOPOVV VO TOGOTIKOTO|GOLY
KOl VO, TEKUTPLOCOLY OPIGUEVO GTOLYEID LE EMOTNUOVIKO TPOTO Kol VO SMGOVV [
aicbnon aVTIKEWWEVIKOTNTAC Kol OvVTIANYNG Tov Kivdbhvov e mpoPfreyns (mw.y. M

Mmon e mbavotnto 95% Oo kopaiverar and 1000-1200 povadeg Tpoidvtog), amod

4 T. Aviovitng & B. Ztofakomovioc, «Amotereopaticy Opydvoon & Atoiknon [oincsov»,

Exddoeig A. Zrapoving, Abnva 1997, e, 102

I'. Aviovitg & B. Zraboakomoviog, «Amoterecpotikniy Opydvoon & Awiknon [oincemv»,
Exoooeig A. Zrapoving, Abnva 1997, e, 105

Eod avalvoviol cuviotd®oeg Ommg 1) TAoT, 1 KOKMKOTNTO, 1 ETOYIKOTNTO Kot T0, ArpOPAenta
yeyovota

" http://marketing.otago.ac.nz:800/M arketing/Papers/Mart232/ppt/lec29_99/9d015.htm
http://www.cbpa.ewu.edu/~pnemetzmills'OMch10/outline.html
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mv GAAN Opmg vmdpyovv opicpéva otolyeio ta omoic SVGKOAN UTOPOLV VO
ovoumepAnefodv oe éva pabnupotikd M otatiotikd povtédo (. yuyoloyio
AyOPOOTIKOD KOWOV, OmpOPAENTEC KOTOGTAGELS). LTO GNUEID AVTO VIEIGEPYOVTAL Ol
VTOKEWEVIKEG HEB0OOL, Omov dtopo pe eumelpia, YvOON Kol EVOTIKTO GTO
OLYKEKPIUEVO OVTIKEIHEVO Kol KAADO Khvouv Tig Okég Toug mpoPAréyels. Me v
TopaTOvVe aviivon yivetal caeéc 0t n pio péBodoc cupmAnpmvel Ty GAAN ota
advvoTo onueion g, 0dNYMOVTOG 6T0 EDA0Y0 CLUTEPAGHO OTL O GLVOVAGLOG KOl TV
dv0 avtdv peBodmv givan kaAvTepOg Tapd kKébe pia pEBodog EexwploTd.

210 614010 aVTO ivon ETioNg YPNOYLO VO VTOAOYIGTEL 1] AVAUEVOIEVT] TIUT, 1) TN
ONAadn omnV omoia 01 KATAVOAMTEG GLVEWONTA 1 Oxl ASl0A0YODV éva TPOIOV Kot 1
ehaotikotnto ¢ {ftnong, g evaichnciog dSnAadn TOV KOTOVOEA®TOV, OTMOS QLT
exepaleton amd ™ petafoArn Tov (nToduevemV TOGOTHTOV, OTIC 01PopEeS LETAPOAES
TV nu(bvg.

H ocvykévipmon 6 lev avtdv tov ototyeimv oivel oto oteléyn tov Marketing o
COQESTEPT] GmOWYTN Y. TNV avTidOpoon TOD ayopuoTikoy kool (meldteg 1
KOTAVOAMTES) avopOPIKE pe To Kpiowo (T TG TWNG oV TeEMKE amodideTal 6To

TPOIOV Ko amoTeAEl TN PAoT Yo TN XAPUET TOV TEPAITEP® EVEPYELDY TN dLOOIKOGIN

TILOAOYNOTC.

° T. [ovnyvpdxng, «Xtpatnyikn Atoiknon End@vopov Ipoidvrog», B' Topog, Exddoeig A.

YtapovAng, Adnva 1999, cel. 524
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KEPAAAIO 2
2TATI2TIKH MEO@OAOAOI'IA

2.1 Eicaywyn

To ocbvorlo TtV TWOV oG HeTafAnTg mov petafdAietal péco oto ypovo,
ovoudletar ypovoroyikn oepd (time series). Ot Tég ™G YPOVOAOYIKNG GEIPAC
(neTafAnTc) avaeépovior o€ OladOYIKEG YPOVIKEG oTiypuéc 1 mepiddove. [
napaderypa, €av ovpPoricovpe pe Y Tic efdoupadiaieg mowinoec (Altpa) piog
etapiog, ot avtiotoryeg €51 mpmTeg mapatnpnioels Tov £tovg 2000 oymuatifovv pia
OLYKEKPIEVN XPOVOAOYIKY] oelpd TWov g petafanmge Y. Iapoammpovpe 611 0
YPOVOG mov pecoAafel HETOED TOV SOOYIKOV TY®OV TNG TOPATAVE GEPAS elval
otafepng ddpkelac. To ypovikd avtd didotnua (oTn CLYKEKPIUEVN TEPIMTOOT O
gfooudda) amoterel ™ povada pétpnong tov ypoévov (time unit). H tapovcioon g

YPOVOAOYIKNG GEPAS TOV TapadelyloTog pmopel va yivel cupuPoAtkd g eENg:

Epoopddal EPoopdsa? Edopdoa3 Epdopdood EpoopnddaS EPdoopddac
Y; Y2 Y3 Yy Ys Y....157
oniaodn
Y:: Epdopadiaics nowinoeg AMtpa, t =1, 2, ..., 157

Movada tov ypdvov (t) : 1 spdopdda ko apyq xpovov (t=1): 1"Epdopdada
Tov 2003 ko t=157 n televtaio efopdda kol Téhog Tov Ypévov 2005

H apyn tov ypdvovu (t = 0) deiyver T xpovikn TEPiodo amd TV 0moio LETPAUE TIC
TEPLOOOVE TTOV AVTIGTOLYOVV GTIG EMOUEVEG Tapatnpnoels. Eav yia apyn opicovue v
1n EBSopdda tov 2003, 2n ERdoudda tov 2003 eivon pia mepiodog petd, oniaon t =
1, n 3n EPdopdda tov 2003 600 mepiodor (t = 2) x.0.x. H apyn tov ypdvov &ivar
avBaipetn, Ko wopovpe va emAgEovpe omotodnmote puva BElovpe. I'a Tapaderypa,
eav ¢ apyn undév emiéEovpe ) terevtaio gfdoudda tov 2002, TOTE O TIHES TNG
noponave oelpdg cvpPorilovrar pe Yt t =1, 2, ..., 6. Ev®d, pe apyn undév mm 1n
Epdopada tov Maptiov 2003, o1 mapomdve punviaieg tipég stvon Yt: t =-2, - 1,0, 1, 2,
3. Zmv mpaén éxel emikpoatnoel n apyn Tov xpdvov (t = 0) va avaeépetal oty TPAOTY

TOPOTPNON TNG YPOVOAOYIKNG GEPAG oL avaivovue. Onwg Ba dodue otn cuvEyela,
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avTO SEVKOADVEL KO TNV TTapovciaotn TV eElGOCEMV TOV YPNGILOTOIOVUE Yol TV
TEPLYPAPN TOV UETAPBOADV TNG GEPAG.

To Pacikd YOpOKTNPICTIKO TOV YPOVOAOYIK®V GEPAOV &lvar OTL 1M YPOVIKN
dbpkew (1 povado ypovov) wov mopepPirretor  petad 600  SldOYIKOV
TopTNPNCEMVY Elval TavTa 1 1010

‘Etot, 660ov a@opd ™ ocvyxvotTo TOV TOPATNPNCE®V, MO YPOVOAOYIKT] CEPA
umopel, ywo. mopadetypo, va givar opia (Beppoxpacia), nuepfoia (deiktng Tnmv
uetoydv), epdopadwia  (kvklogopia epnuepidmv), pnviaic  (deiktng  TWOV
Katavolmt), tpunviaio. (apOpodg tovplotdv mov emiokéPOnkov T ydpa pag),
eCounvicia. (moAnoelg wo etapiag), etola (axkabdpioto eBvikd mpoidv) KA.
Avtilopupaveote OGO TOPASEIYHOTO UTOPOVUIE VO OVOPEPOVUE GO TNV OIKOVOUIA,
10 ep1BdArov (uetproeig podmwv), v eknaidcvon (apBuds eottnTdv) KAT.

Ta opopa peyédn mov petafdrrovror daypovikd dwukpivovion oe UeETOPANTEG
arofépatog ko petafintég pong. Metafintéc amobéunatog sivon exeiva o peyén
OV 01 TEG TOVG OLOUUOPPDVOVTOL GMOPEVTIKG UE PAon TiG cuveyelg petaforég Tovg.
[Mapadetypoto této10v petafAntdv eivar o mTAnbucpuog pag xopog (yevvnoelg peiov
Bdvarot), ta cuvaAlaypotikd amobépata piag tpanelag (slompaelg peiov mAnpmuéc),
N moodtTa TOV VEPOD Mg Aluvng (mpodabeon vepov, m.y., omd Ppoxés peiov m
106O6TNTO, vEPOD MoV e€atpileTal 1) KOTOVOADVETOL) KA. XTIC TEPUITOGELS QVTEC Ol
TWEG TOV UETAPANTOV avaOEPOVTOL GTIS OTIYHEG NG mopatnpnong tove. [a
TOPAOEY LD, TO GUVOALOYUOTIKO amoBéuata avagépovtal 610 TEAOG KA pnva, m
TOGOTNTO TOV VEPOV OTI] GUYKEKPIUEVT] PO TOVL PETPNONKE K.0.K.

Avtifeta o1 peTaPAnTéG pong SHOPP®VOLY TIC TWES TOVS afpoloTikd péoa o€
OLYKEKPIEVA YpOVIKE dtoothpata. o mopdostypa, ot fdopadiaies TWANGELS VO
KOTOOTNUATOG €lval TO0 GOPOICUA TOV MUEPNOI®V TOAGE®Y TOL GLYKEKPLEVOL
uva. O MUepNolog OYKOS T®V GUVOAAAYADV TOL YpNUaTIoTNpiov ABnvav sivor to
dBpotioua T@V CLVOALOYDOV TNG CLYKEKPUEVIC NUEPOS K.0.K. 'ETol, oTIg meputtdoelg
OVTEG O YPOVIKOG EVIOTIGUOG TOV TIUAV OV €lval aVTOVONTOG Kol EVOTOKELTAL GTNV
Kpion ToL aVOALTH GE o1 XPOVIKT oTtyun Oa avagépetatl n Tiun g petofAntg. [Na
TOPAOEY L, O OYKOG TV MUEPNOU®Y GUVOAAAYDV TOL YPNUATIGTNPIOV Umopel va
tomobeOei 610 €0 TG YpNUOTIGTNPLOKNS Nuépag (2.15 p.p.), o unviaiog deiktng
TGOV KoTovolwt] oto péoov tov pnva (16n nuépa tov pnva), ot efdouadiaieg

TOANCELS (o etapiag oto TéAog Tov pnva KAT. BéPata, avtd €xel povo Bewpnrtikn
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onuooica, apov oty TPaén o xPOVOG avapEPETaL oe OAN TN XPOVIKN TTEPI0do (NuUépa,

gfooudda, £Toc KAT) KoL Ol 6€ GUYKEKPLEVT] YPOVIKT] GTIYuN.

2.2 2uvioTwoeS XpOVOAOYIKWV ZEIpWV

Ol TYWEG TV YPOVOAOYIKMDV GEP®V OV TAPOTNPOVUE EIVOL TO OTOTEAEGUN TG
TOVTOYPOVNG EMIOPUONG TEGCAP®Y OLUPOPETIKOY GLVICTOGAOV: TIG TAGHS, TOV

KOKAOV, TNG EMOYIKOTNTOS KOl TOV TUYOH®V KUUAVCEWV.

2.2.1 Taon

H tédon (trend) eivor 1 pakpoypdvia yevikn kivnon mov akoAovbel 1 xpovoroyikn
oepa. Etvat, dnAaon, n xatd péoco 6po amairaypévn amd Bpoyuypdvieg ovEOUEUDOELS
eEEMEN NG oepdig Yo peydieg xpovikég mepidoovg, cuvnbmg v amd déka £tn. I'V
avtd 10 AOYO KoAeiton kol pokpoypdvia thorn kol umopel var givor avooikn 1
kaBodwkn. H tdon Bewpeiton avdmapktn Otov 1 KEVIPIKN Kivon NG YPOVOAOYIKNG
oEPAg etvar TapIAANAN TPOG TOV AEoVa TOV ¥POVOD, Y®PIg Vo TapoLstdlel Taon TPog
avénon M peiwon. H tdon evoopatdvet Tic naxpoypovies e€erilelg tov peyébouvg mov
exepaler n petaPAnt) kot eivor amotéAscpa g €EEMENG TG owKovouiag, ToV
TEXVOLOYIKAOV UETAPOADV, TOV HOKPOYPOVIOV OAAAYDV TOV S0POP®V PLopunyovikdv

KAGO®V KAT.

2.2.2 KukAIkn ouvicTwoa

H xvxhikn ovviotooa (cyclical) avtimpocwnevet exeives Ti¢ emavolapfavoueveg
KOUUAVOELS YOP® amd TNV TAGT oL 1 SIPKELD TOVG £ivor peyalvTepn Tov £tovg. Ot
KUUAVOELS anTEG X0V aVOOIKES Kol KaBoOKES pdoelg ol omoieg, cuviBwg, dlapKovV
pepkd £tn. Mio TANpNg KUKAIKY KOpoven amoteAeital omd d0o Katm onueio Kapmmg
(trough) kot éva ave onueio kapmng (peak), mov ypovikd mapepPfdiretal peta&d Tmv
dvo mpoTev. To pépog Tov KOHKAOL oL TEPAaUPaveTaL HeTah TOL TPMOTOL KAT® KO
TOV EMOLEVOD VM CNUEIOV KAUTNG, OTOTEAEL TNV AVOSIKT pAcT TOL KOKAOVL. Evd, to
UEPOC TOV KUKAOV peTA) TOL Ave ONUEIOL KOUTNG KOl TOV KAT® ONUEiOL KOUmNG
oV akoAovBel etvan 1 KaBod1k| pdon g KukMkNg kKOopavong. O ypovog peta&y 6vo
S1adoyIKOV KAT® 1| Gve onueiov Kaurhg amotelel TNy mepiodo (7 dibpkea 1| UNKOQ)
™G KUKAIKNG KOpavong. Ot oikovoutkoi kKOKAOL epgovifoviotl Kupimg 6TIC 01KOVO UIKE

aventuypéveg owovopies. 'Etol, ot11g duTikéG yMpec To MEPIGGOTEPO OIKOVOLKEL
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HeyEnm, 6mmg TYES, EMEVOVGELS, KATAVAA®MOT), E1I600MUA KAT. Tapovctdlovy KUKMKES
KOUUAVoELS AMyo M| TOAD €vioves. MaMota, AOy®m Tov OTL Ol olKovouieg owTéC givon
OVOIKTEG, Ol KUUAVOELS UG OKOVOUTNG TPOKAAODV OVTIOTOIYEG KUUAVOELS KOl OTIG
owovouieg Tov dAlov yopov. To kupldtepo TPOPANUa Tov avipetonilovue otV

€EETAOT TOV OIKOVOUIKAOV KOKA®V £lval OTL 1) S18pKeELD TOVG OV elval oTabept).

2.2.3 Emoxikn ouviotTwoa

H egmoyikn cuvictdoa eivor pior KOKAKY] KOPovo™ e TEPiodo OpmE TO £T0C, O10TL
péoa ¢ ovtd efoavtiel OAeg TG avooikég kot Kabodwkég kwnoels. Emiong, eivon
EPLOOIKN 01011 emavarapPaverar puOukd kabe £tog. Eivon mpoeavég 0TL n emoykn
Kouavon (eqv PéPara vmapyel) ep@aviletar pOVo GTIC ¥POVOAOYIKEG OEPEC UE
EMOYIKEC mapaTnpNoel (TeTpapnviaio, Tpiunviaio, unviaio kAr. dedopéva). H emoykn
KOLLOVOT], TOL TO OVOUO TNG TPOEPYETAL OO TO YEYOVOS OTL GUVOEETAL IE TIG EMOYEC,
dev opeidetar puOvo oTIG KMUATOAOYIKEG Ol@Oopeg HeTaEd TV emoymv (OTmg
ovppaivel, Y., OTNV TEPIMTO®ON TOV AYPOTIKGOV TPoidovimv). Ta didpopa KOWOVIKA
eowopeva  (eoptéc, Oepvég dakoméc KkAm.), o upetafarlopevog aplOudc tov
EPYACILMOV MUEPDOV UETOED TOV HNVAV TOL £TOVE, TO OOPOPETIKO ®PAPLO TV
KOTOOTNUATOV KAT. €lval HePIKES amd TG ouTieg TV TEPLOOIKMOV KLUAVOEWDY TOV

EUQVILOVV 01 YPOVOAOYIKEG GEPES LE ETOYIKA OEGOUEVOL.

2.2.4 Tuyxaia ouvioTwoa

OmoladnToTe EMIOPACN OTN SIOUOPPMOT TNG TIUNG TNG HETAPANTAG 0V opeileTan
o€ KAmoto, amd TIg TUpandve cuvioT®osg Bewpeitan Tuyaio 1 appuduog (akoavovior -
irregular) xopoven. o mpémel Opumg va onuewwbei OTL 1 TVYOIK CLVIGTOGQ
eppaviletonr axavoviota pe emdpdoelg mov dAAote elvar Betikéc ko GAAoTE
apvntikés. Or Tuyoieg Kopaveelg opeilovtal oe OAEC eKelVES TIG EMOPACELS TOV OEV
elval GLOTNHOTIKEG KOl EMOUEVMG Ogv pmopovv va mpoPreebovv. Tlapadeiyporta
Tétowwy emdpdoewv givar Eapvikég e€ayyeleg kuPepvnTik®dv UETPWV, OTPOPAETTES
aAayéc Tipov ot 01ebvn ayopd, acvuvifioTeg KAMUOTOAOYIKEG GUVONKES, TOMTIKES

KPIGELS, PUOTKEG KATAGTPOPES KA.
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2.3 Ymodeiyuara XpovoAoyikwyv Zeipwv

[Ipwv mpoywpncovpe oty meptypoer] T@v UeBOd®V extiunong tov dpdpwv
CLUVIOTOOMV TOV YPOVOAOYIKOV GCEP®V, TPEMEL TPDOTO VO OEVKPIVIGOVUE TOVG
TPOMOVG LE TOVG 0TTOI0VE GLVOEOVTOL HETAED TOVS Ol GLVICTMOEG Y10 VO, OMGOVV TNV
TEMKY] TN NG GEPAC TOL TopaTnPovpE. O TPOTOL GUVIEGNC TWV GUVIGTOCHY TOV
YPOVOAOYIK®V GEPAV, TOL EMIGNG KAAOVVTIOL LTOOEIYUATO YPOVOAOYIK®DV GEPAOV

etvai 0Vo. To mpochHeTikd LIOOEY A KO TO TOAAATAAGIOGTIKO VITOOELYLLOL.

2.3.1 [lNpooOeriko umodeiyua

210 mpochetikd vmoddelypo N T ™G peTaPANTAG Y OV TOPUTNPOVUE OTN
ypovikny mepiodo t, onAadn m Yt, mpokvmtel and tOo GOPOGHL TOV TIUOV TOV
TECOAPMV GLVIGTOODV TTOV £YOVV TN GLYKEKPIUEVT] GDTN TEPI000 GVUPMOVO LE TOV

TOn0:

Yi=Ti+Ci+ S+
Omov:
Y = n 1 g oe1pdg Y ot (poviki) wepiodo t
Tt =n ipn g Taong
Ci=n enidpaon Tov KOKAOV
S = 1N enidpaon TG ETOYIKI} GVVIGTOGOG

l; =1 eridpaon g Toyaiog (1 appvOuNC) cVVIGTOGAS

To K0p10 YopaKTNPIGTIKO TOL TPOGHETIKOV LIOJETYATOC fval OTL OAES O1
CLVIOTMOOEG EKPPAlovTal oTnV 1010 LOVAd LETPNONG, ONANOT GTN LOVASO HETPNONG
™¢ petaPintc Y.

2.3.2 lMoAAamAaoiaoTiko umrodsiyua

‘Evag GAloc tpOTOg oOVOEON G TOV TEGGAP®Y GUVICTOOMY TNG YPOVOAOYIKNG
oelpdg vl 0 TOALUTAOGIOGHOG TOVG Yo kKOs ypovikn mepiodo. [To cvykekpyiéva,

otV mepiodo L mapatpnon Y TPOKOHNTTEL GOUPMOVO LE TO VIOJETY AL

Yt:TtXCtXS[XIt

OV OVOUALETOL TOAAATAACIACTIKO LIOdEYUa. To Pacikd yopaKTnPIGTIKO TOV

TOAAOTAOGLOGTIKOD VTTOOELYpatog eival Ot1, o€ avtifeon pe 10 TpocsOeTikd vddeya,
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uovo n ovvictoca g thone (T) ekepdleton oty 01 povado pETPNONG UE TN
uetapAnt) Y. Ot vroroweg ovviotmwoeg (C, S, ko 1) givon deikteg, dnAad kabapoi
apiBuoi ywpic povada pérpnong. ‘Etol, 1 emidpoacn TtV GUVIGTOGOV oUTOV
eEKQPAleTol MG TOGOGTO Ko Ol o€ AmOALTOVLG apBRoVS, Omwg cvvéPatve pE TO
TPOGHETIKO LIOSETY L.

Kvpro avtikeipevo g avaAuong Twv xpovoAOYIK®V GEPAOV ivat 1 eKTipnon tov
TIUOV TOV CLVICTOOOV Y10, OAEG TIC YPOVIKES TEPLOSOVE OV KOAVTTEL 1) YPOVOAOYIKN
oelpd. ITo ovykekpéva, Ol CLOTNUOTIKES OLVICTMOOES (Thor, KOLKAOG Kot
EMOYIKOTNTA) OKOAOVOOVV KATO0 VTOJEYHO, O OTOTIOTIKOS TPOGOLOPICUOC TOV
omoiov Oa pog emtpéyel vo TEPTYPAYOVUE TOV TPOTO TPOGOIOPIGUOD TOV TILADV TNG
YpovoroYIKNG oepds. Eav avtd eivar epwktd, 16t Oa elpoote oe Béon va
nmpoPAéyovpe v e£EMEN TG OEPdG 6TO PEALOV pE TV LITOBEST OTL 01 CLGTNUOTIKEG
oVVIoTOoEG O cuveYicOLV KOl 6TO LEAAOV VO £X0VV TNV 10100 GLUTEPIPOPE.

Bo EEKIVICOVE TO OTOTIOTIKO TPOGOOPIGUO TOV TYMY TOV GUVIGTOCOV TOV
YPOVOAOYIK®V GEPAV HE TNV EKTIUNGCT TOV LTOOEYUATOV TOV TEPLYPAPOVY TIC

petaBoArég g téong.

2.4 Ekriunon tng Taong

H extipnon g thong pag ypovoroykng oepdc umopel va yivel gite pe mmyv
extiunomn &vog vmodelypotog mov mEPypagel ™ HeTafoAr] ¢ Ttdong ite pe ™
pébodo TV KvnTOV pECOV OpmV TOV OmA®G €EOHOAVVEL TN OEPA Kol TNV
ATOALAGGEL 0 TIC BpayvypOVIEG VEOUEIDCELS.

H extipmon evog vmodeiypotog eivar n podnuoatiky ékepoacn g tdong pe
BonBewo pog eicwong 6mov n aveaptntn petafAnty eivar o ypdvog () ot
e€optnuévn petaPint eivar n ypovoroywn oepd (Y).

Ta mo amld vrodeiypata mov cuviBwg YPNOOTOOVVTOL vl TO YPOUUIKO

vrdoEypa Kot 1o k0eTikd vdderypa. To mpdTo €yl T LOPPT:

Yt:BO+B1Xt

EVOD TO €KOETIKO VIOSEY LA TTEPTYPAPETOAL ATTO T) GYESN:

Y. = Bo X B1'
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To ypoppkd vrdderypo onuaivel 0t  petofAnt) Y petafdrieton kabe mepiodo
Katd to otafepd mood Pi, evd 010 ekbeTIKO VLOdetypo. N petaPAnt Y petaPdiretal
ue otafepd mocootd r (= Pi - I). To ypoppkd vadderyuo pmopei va extundet pe ™
pébodo tmv elayiotwv teTpaydveov. Me v 101 uébodo extipovpe kot 10 ekBeTikd
vrdoeypua. H povn swepopd eivor Ot emedn 10 ekBetikd vmodderypa efvar un-
YPOUUIKO OC TPOS TIC TAPAUETPOVG, TPEMEL TPATO VO AOYOUPIOUT|COVUE TN GYEGT Ko

OTN GLVEYELN VO EPAPUOGOVLE TN LEBOOO TV ELNYICTOV TETPAYDHV®V.

2.4.1 Tpauuiko umrodsiyua

To ypappikod vroderypo omoterel por andn e€icwon moaAvdpounong ms Y g
Pog TN HeTaPfAntn Tov Ypodvov t. Emopévmg, cvppova pe 1 pnébodo twv elayictwv
TETPAYOVOV T0 ovotnua tov eélohoemy gival (onueidote Ot tdpo aveEdptm

uetaPAnt givar n t):

XYY =nxby + by x Xt
YYt=bhox It + b x Xt

H Xon tov mopordve cvotiuatog divet Tig eENg eKTIUNoEL; TV cuvieleotdv b0

ko bi:

N X 2tY =2t x XY
nx (Zt9) — (2t)?

Kot
bo = (ZY)/n- b x (Zt)/n
Emopévag, n e&icwon g téong sivat:

Yt=b0+let

ue apyn ypovov (t = 0).
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H epunveio tov ocvvtedeotov b0 kar bi tov ypoupwod vrodelypotog sivan
aviroyn pe v gpunveio t@v ovvteleotdv g e&icwong maiwvopounong. Ilo
ovyKeKpéEva, o ovvteheotc b0 diver v avauevopevn Ty g taong yro t=0.
Eniong, o ovvtekeotg bi divel v kotd péco dpo avénon tng TUng TG TAoNS OV

avTiototyel oe avénomn g HetaANTG Tov Xpodvov t katd pio povada.

2.4.2 EKOerIkO utrodsiyua

To mpog extipunon ekBetikd vddeypa sivat:

Yt: boXbit
1
In(Yy) =In(by) + txIn(b)
AxolovBovtog v O pe mpwv Jwdwocio mpokOTTEL TO €ENC CLOTNUA
eElodoemV:

ZIn(Y) = nxIn(bg) + In(b;) x Xt
ZIn(Y) xt=1In (b)) x Xt + In(b) x Zt?

ADVOVTOG TO TOPATAVE GUGTNUO EEIGMCEMV TPOKVTTOVY 01 EENG EKTIUNCELS TV

Loyopibpwv Tev cuvtereotdv IN(b0) ko In(bi):

nx Ztin(Y) —Zt x ZIn(Y)
nx (Zt9) — (2t)?

In(oy) =

Kot

In(bo) = [ZIN(Y)]/n - bi(Zt)/n

O1 ovvtedeotéc bO ko bi mpoxdmTovv and tovg avti-AoyapiBuovg twv IN(b0) ko

In(bi), dnradn:
bo = €"** =1.690,4

Kat

b = e =1,015
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Enopévac, n exBetikn e€icmon g taong sivat:

Y. =b0+hi'

ue apyn ypovov (t=0) .

H epunveia tov ovviedeotdv b0 ko bi tov exbetikod vmodeiypatog eivor
aviioyn pe v epunveion tov THmOL TOL OvoToKIGHOV. [l cvykexkpéva, o
ovvteheotng b0 diver v avouevouevn tiun g téong yio t=0.

Ag dovue tdpa TV epunveio. tov ovvieleotn bi. T kdbs avénon g
uetaPAntig t kotd pio povada,  Tun g téong nolamlacialetal pe bi.

Edv exppdalovpe to cvvteheot bi og:

bi=1+r

onuoivel 0t n T ¢ téong moramiacidleton pe (1 + r), dnradn av&avetan

Katé T0 T0G00TO . Ag eéetdoovpe Vv e&EMEN g YTy Tic twég me t = 0, 1, 2,

KAT.

YO b0 x bi0 = b0

Y1 bOx bil=YOx (1+1)1

YO+YOXr

Y2 POx bi2=YOXx (1+r)2
YOx(L+r)x(1+r)
Y1x(1+r)
Y1+Y1xr

K.0.K.

Me Ao Aoy 10 vrodetypa g ekBetikng tdong omotedel pio yeopETpKN
PO0d0 avaAoyN e eKetv TOL TOTOV TOV AVATOKIGHOV, 6TOV 0 cuvteleotng bO (Y0)
amotelel ) Baon ko o bi (=1 + r) to Adyo. 'Etot, n Ty g tdong avédvel kabe

nepi0d0 Katd T0 10600t I M 100 X 1%, 6mov: r = bi - 1. Enopévac:

r=h-1=1015-1=0015%r = 1,5%
O nopoamdve TpOTOG VIOAOYIGHOV TOGO TNG YPOUUIKNG OCO Kot TG €KOETIKNG
thong &xovv PEPaia EKTOOEVTIKO YOPOKTNPO. XTNV TPAEN YPNOOTOOVUE TO

VTOAOYIOTIKG GULGTNUOTO Y10 TNV EKTIUNGCT TOV VTOOEYHATOV HE TNV YPNon
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OTOTIOTIKOV Tpoypoupdtov onwng to SPSS, Statgraphics, MiniTab, E-Views kix, ta
omoio £YOVV TIG SIKEG TOVG VITOPOVTIVES Y10l TNV OVAAVCT) TV YPOVOAOYIKADV GEPAOV.
[a v avéivon tov efdopadaiovy o€ KATOVOAMON OVOYLKTIKOV

ypnoonomdnke to mpdypappo Statgraphics.

2.4.3 M£B0oS0OGC TwWV KIVINTWV HETWV

H emxpotéotepn pébodoc amewkdviong g tdong, kvpiog g adlog tov
YPNUATIGTNPLOKOV TITA®V, givar 1 HEBOSOC TV KIVIITOV HECHV OPOV.

H 1éa givar amAn. Apov 1 tdon givon n pakpoypdvia KEVIPIKT Kivinon g oepdg
ATOALAYUEV ATt TIG PpoyvypOViEC OEOUEUDGELS, UTOPOVUE VO EEOUOAVVOVE TNV
apyikn oepd vroroyiovtog to péco apduntikd K dodoyikav dpmv. Anlady, edv 1o
UMKoG tov Kivntov pécov givar 3 (K=3), tdte 01 Opot TOL KIVNTOH UEGOV N TIUDV TNG
oepdc Y eivan (Y1+Y2+Y3)/3, (Y2+Y3+Y4)/3, ..., (Yn-2+Yn-i+Yn)/3.

Metapdiloviog to pnkog tov Kwvntov pécov (dnAadn to K), emtvyydvovpue
drapopetikod Pabupov eEoudivvon (smoothing). ITo cvykekpéva, eav 1o K givar
HIKPO 1 GEPA TOV KIWNTOV HEGOV aKOAOLOEL TEPICCOTEPO TIC KIVIGELS TNG OPYIKNG
oEPag, evd Yo peydreg tTwég v K emruyydvetar peyokvtepn eéopdAivvon kat M
CEPA TOV KIVNTAOV LECOV EIVOL TTO OLOAT.

To mpmdTo pelovékmua g pebodov tov Kvntdv pécmv Opwv givar OTL Ogv
UTOpOoHV VO VITOAOYIGTOVV OAEG OL TIEG TNG XPOVOAOYIKNG GEPAS. AOY® TOV TPOTOV
VTOAOYIGHOD TV KIVINTOV UEGOV Op®V, 1N TN TOL KvNToh HEGOV OV OVTIGTOLYEL
otV mepiodo t amartel mapatipnoeg yio K/2 meptodovg mpv kot petd v tiun Yi.
"Etot, yio pia ypovoroyikn cepd pte TiéG N meptodmy, o Kvntdg HEGOS OpOg UTOPEl va
exkTun0el yuo tig n-K mepiodove. Anradn, yavovron K/2 tyuég oty apyn ko aiieg k/2
070 TEAOG TNG YPOVOLOYIKNG GEPAG.

To 0ebtepo pelovéEKTNUO TOL KVNTOU péGov givor OTL dgv  pmopel va
ypnoporombet yuo mpoPAéyelc. Emedny dev  akolovbel xamolo cuykekpipévo
VoYU, 0 KIvNTOG HECOG YPNOIOTOIEITOL LOVO Yo TV €E0pdAvVVOT TG GEPAS Kol
TNV OMEKOVIOT TNG KEVTIPIKNG NG Kivnomng katd tnv tepiodo tov deiypotog. Emiong, n
EMAOYY] TOV UNKOLG TOL KwNTov péGov givor vrokeweviky Kot Paciletor otV

eumepio Tov avaALTY.
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2.5 Ekriunon rou KukAou

A@OV EKTIUNCOLUE TIC TIUEG TNG TAGNG UE €VOV Amd TOLG TPOAVUPEPOEVTES
TPOMOVG, TO EMOUEVO Prjpa €lval Vo OTOLOVAOCOVUE GTOOWNKE TI GUVIGTMOES TNG
YPOVOAOYIKNG oelpdc. O Tpdmoc mov Bo amopovmbodv ot cuvieTtdces e€aptdtal amd
0 vdoeypa wov vwobetel o avaivtg. o mopdoetypa, v to vroddeypo efvon
TPOocBeTIKO, TOTE M APAIPEST TOV TILADV TNG TACNG OO TIS TYWES TNG UPYIKNG CEPAC
Ba dmoovv pia véa oepd Tiudv mov Bo mepAapuPdvouy pHOVOo TOV KOKAO KOl TIG
VYIS KOUAVGELS (Y10 TGO OTOEIR TOV JEV TEPLEYOVV EMOYIKOTNTA). ANAadT, ard
moyéon Y =T + C+ [ npokdmrert 611 Y - T = C + I. Evd, 610 MOALUTAAGIOGTIKO
VIOBEYO. SLPOVUE TIC TWWES TNG apYIKNAG oelpds Y pe tig Tég g taong (T),
dnAadn amd ™ oxéon Y =T X C X I wpoxdmret 6t (Y / T) = Cx L.

"Etot, 0 k0Kkhog ekppaletol amd TG anmoKAMGES TOV TPAYHATIKOV TGOV TG Y omd
T1g Tég g taong (T). Lto mpoohetikd vVOdEYO 01 OmOKAIGELS ek@palovtal otV
puovéda pétpnone g Y (Betikéc M apvnTikEC), EVM, OTO TOAAATANGLOOTIKO
VIOBELYLLOL O1 AmOKAMGELS EKPPALOVTIOL WG TOGOOTO TOV TIU®V NG Thong (Beticég 1

APVNTIKEG aVAAOYO IE T PAOT TOV KOKAOL).

2.6 Ekriunon tng Emoxikoérnrag

Onwc MM avaeépbnke, 1 ETOYIKOTNTA TEPIEYETOL GE YPOVOAOYIKEG GEPES TOL Ol
TILEG TOVG AVOPEPOVTAL GE TEPLOOOVE LUIKPOTEPES TOV £TOVG (Unviaia, Tpynviaio KAT.
dedopéva). H extipnon tov deiktdv (1] GLVIEAEGTMOV) EMOYIKOTNTOG YIVETOL IUE TPOTO
mopopoo pe ekeivo g extipnong tov kovkiov. o ocvykekpyéva, ag Bempnoovpe

pia tpiunvicio oelpd Y. ZOpQ@vo e T0 TPOGHETIKO VITOJELY O EXOVLE!
Y=T+C+S+Il,o0nlabnY-T-C=S+1
Evd yio to moAamAac1aoTikO VITOJELY O EXOVLE!
Y=TXxCxSXI omradn Y/ (TxC)=SxI
Enopévog, pe Baon tig mapamdve oxEGES 0 TPOTOC EKTIUNONG TOV OEIKTAOV
enoykodTTag elvar o e€ng: Tlpdta apapovpe v enidpacn g TEoNG Kot TOL KUKAOL

elte pe apoaipeon eite pe dwipeon, avaroyo pe To LIOSEYIA TOL OKOAOVOOVLE. X1

ovvéyeta, amd ™ ogpd (S + 1) N (S X 1) extipovpe v katd péco 6po emidpoomn Kabe
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emoyns. Ot emdpacelc avtég eivar ot deikteg emoykdTag. YmevOvpuileton 6Tt Yo To
TPOGHETIKO VTOJELYLOL 1] ETOYIKOTNTO EKPPALETAL OTIS 101EG LOVADEG LETPNONG LE TNV
apykn petafint Y, v yio T0 TOAAATANCIOCTIKO VITOOELYLOL O1 ETOYIKES EMOPAGELG
exepalovton o¢ OEiKTEG.

H mopovciaon ovty yiveton yio Adyovg katavOnong g EKTUNONG TG
EMOYIKOTNTOAG, OQOV  Wloitepa  OTNV  OVAALON  KOTAVOAMOKOUEVNG  TOCOTNTOG
AvVOYLKTIKOV ot 157 gfdopndodeg, n extiunon g emoyikdTNTOG OmOTEAEGE PUCIKO
HEPOG NG avdAvo™NG. XtV TPAEN YPNOUOTOOVUE TO CTUTICTIKG TPOYPELLLATO 1) TO
E0IKA TPOYPAULOTO VIOl TNV OVOADOT TOV YPOVOAOYIK®OV GEPDV, 0Ttmg To. SPSS,

Statgraphics, MiniTab, E-Views k.

2.6.1 Mé£Bodo¢ Twv ATTOKAICEWV ATTO TOV KIVNTO U£0O0

H pébodog tov kivntdv péowv 0pwv TPOGOEPETAL YO TV ATOALNYT TNG GEPAG
and Vv tdomn kot tov KokAo. H epappoyn etvar amdn. [pota nposapudlovue Evav
Kivnto péco 6po pnkovg 4 tpyunvov. Etot, eCopoddvovps Tig Tpiunvioieg Emoykég
anoxkMoelg kot Tpocsdlopilovpe T péon kivnon g oepdc, Emedon o kvntdg pécog
6pog tov 4 tpyufivov (7 12 unvdav yio unviaic dedouéva) avtiotolyel 6to uéco 6po
TOL £T0VG, AMOTEAEL PO IKOVOTIOMTIKT} TPOGEYYIoT TNG LAKPOXPOVING Kivnong.

H pébodoc tov amoxkiicemv amd tov Kivntd HECO €xel EMKPATNOEL HETAED TOV
avoALTOV ®¢ M mo a&omiotn pEBodog PETPNONG TV OEIKTOV ETOYIKOTNTAG,
ave&dpmra omd to VIodelya mov viobeteitan (Tpochetid 1 moAlamhaciactiko). To
uovo peovéktnuo g nebodov elvar ot EKTETAPEVOL VTOAOYIGHOL TTOV aToTovvTaL, YU
avTtd Kot otV TPACH  XPNOIUOTO0VUE TO GTOTIOTIKE TPOYPAUUOTO Yo TOV
VTOAOYICUO TV OekTOV. To emdpevo epdTNUO €lvol TOG YPNOUYOTOOVUE TOVG
delkteg emoyKOTNTOC,

Ot deiKkTeg EMOYIKOTNTOS YPNOILEVOLVV Y1a. TN d0pH®OT TOV TIH®V TNG GEPAS Ao
TIG EMOPACELS THG EMOYIKOTNTOC, £TG1 MOTE Vo givan cuykpioweg petagd tovg. [Ma
TOPAOEYLa, Pe BAon To TPOTOYEVH oTOElD TOV QPIEEDV TOVPIGTMOV, OEV UITOPOVLE
va cuykpivoupe Tig apitelc Tov 3ov TpYVoL pE ekeiveg Tov 200 Tpynvov tov 1995,
01011 0 apBudS TV apitemv deépel amd Tpiunvo o€ Tpiunvo. Apa T0 GLUTEPUGHLO
6Tt 10 30 Tpiunvo NMrtav kaAvteEpo amd T0 20 eivar AovOaopévo. Ilpata O

AQUPECOVLE TV EMOYIKOTNTA Kot LETA O cuykpivovpe peta&d Tovg Ta SVO TPiUMVaL.
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To dedopéva amd to omoio £YOVUE APAIPECEL TV EMOPOACT TNG EMOYIKOTNTOGC

ovoudalovtat emoykd dopbmpéva dedouéva (Seasonally adjusted).

2.6.2 H uéBodog rwv weudousraBAntwv

Eivar yvootd o1t pe ™ Pondeta wevdouetafAntdv Umopodue vo mepypOyOvLE
TV  €MOPACT TOWOTIKAOV YOPOKTNPIOTIKOV HE £vo  YPOUUKO vrodstypo. Oa
epapuooovpe topo ™ HEBodO avTN otV TEPITTMON TNG UETPNONG TNG EMOYIKNG
eMidpaong.

H emoywcdémta amotedel oty ovcia €va mO0TIKO TOPAYOVTIO OV EMOPA OTN

SLUOPPMOT] TOV TIUMV TNG YPOVOAOYIKNG GEPAC.

Yt=b0+b1XQ1+b2XQ2+b3X Q3 +hyxt (I)

eVO pe Baomn to TOAAATANGIOGTIKO VITOJEY LA, 1) GYEoN YiveTaL:

Yi=bho x b;® x b,® x bs®® xb,! (1)

O1 moapomave oyéoeg (I) ko (I1) t@v vrodelypudtmv mEPYPAPOLY TNV ETIOpACN
TOV OV0 GULOGTNUATIKOV CLVICTOOMOV THG TAONG Kot G emoyikdttag. To kdplo
TAEOVEKTN AL TOVG €ivol OTL Pmopohv va ypnoipomomBovv yio TpoPAEYELS, eV amd
TOVG  EAEYYOVG TNG  OTATIOTIKNG  ONUOVTIKOTNTOG TMV  GUVIEAECSTOV TV
yevdopetafantov (b1, b2, ko b3) pmopodue va dmictd®covpue €4v VEAPYEL
OTOTIOTIKA GNUOVTIKT O10POPOTOINCT| HETAED TV ETOYDV.

To ypoppkd vroderypo moAlaming moAwdpounone (I) 0o extundei pe v
KAoookn péBodo twv eAayioToV TETPAYOVOV amd To 0E00UEV TV peTAPANTOV Y,
Q1, Q2, O3 kot t mwov divovion otov Ilivaka 9, mov mapovoidleton 6TV EXOUEVY
oeida.

H extipunon tov molamlaciootikod vrodeiyuatog (I1) yivetar pe éupeco tpdmo

AoyopBuilovog TpdTa Kot To JVO HEAN TG €lomwong, ONAOT|:

In(Yt) = In(b0) + In(bl) x Q1 + In(b2) x Q2 + In(b3) x Q3 + In(b4) x t
an
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KE®AAAIO 3

MeBoooioyia Avaivens Xpovoloyikawv Leipmv

3.1 Eicaywyn

o v otatotikn avaivon Kot enegepyacio TG KATAVIAMOTG OVOWYUKTIKOV
ypnoportombnke n péB0d0g avarvong Ko emeEePyaciog YPOVOLOYIKOV GELPOV
Box and Jenkins ARIMA Modeling, pe v ypnon tov oTatioTikod TaKETO
Statgraphics. Ztic endueveg mapaypapovg mapadétovps pia Baciky avaAvon g

npocéyyiong oty eneepyocio ypovoroyIK®V cepdv Tmv BOX kot Jenkins.

3.1.1 Box and Jenkins ARIMA Modeling

H mpocéyyion tov Box-Jenkins oty avalvor kot mpoPAeyn ypovoroyiK®Ov
oelpov avartoydnke ) dekaetio Tov 1960 pe amokopiPouo TV K0T TNG LEAETNG
"Time Series Analysis, Forecasting and Control", to 1970 an6 tovg kabnyntég
Box kav Jenkins, tov onoimv 10 dvopa mapéusve Kol oav Ovopo g uebdodov mov
npoteivouv oto Piffiio tovc. H Box-Jenkins ARIMA (Auto-Regressive | ntegrated
Moving Average) teyvikn divel HopoON VIOSEIYUATOS GTNV MO YEVIKY LOPPT GE Uil
OlKPIT YPOVOGEPE, ®G GLVAPTNON OCVTOTAAVOPOUOVUEVOV OP®V, KIVOUUEVOD
péoov kol pag otafepdc. IlepthapfBdvel cuyypdvmg 6TO0 EKTIUOUEVO HOVTEAD €val
TOTTO EMOYIKOV KO VAL [N EMOYIKOD TOPAYOVTO KO 1] YEVIKN TOV popen cupfPoAiletan
(Ot

ARIMA (p, d, q) (P, D, Q)s,
omov:
p: 1 T4EN ALTOTOAVIPOUNGTG TOV T ETOYIKOV TAPAYOVTaL
d: n 14&n TV Tpog To Tow SLPOPOV TOV UN ETOYIKOV TapdyovTa,
d: 1 1a&n KvoHUEVOL HEGOL TOV U EMOYIKOV TOPAyovVTa
P: n 16&n awtomaAtvopOUN oG TOV ETOYIKOV TOPAYOVTQL
D: n té&n tev mpog Ta Tow S10Pop®Y TOL ETOYIKOV TAPEYOVTaL
Q: M 14EN KvodEVOL PHEGOL TOV EMOYIKOD TOPAYOVTQ

S 1 EMOYIKOTNTA TNG XPOVOCELPAG
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o tov mpocdopoud tov otabepov s, D, P, Q, d, p, g pe ™ oepd mov
avaeEépovtal, akoAovBovpe TV ddKAGIO TOV TEPLYPAPETAL GTNV TOPAYPOPO TOL

oKoAOVOEL.

3.2 [llpoodiopiouog Zrabspwyv 1S ARIMA

Ta otdda Tpocdlopiopod Tev etabdepdv S, D, P, Q, d, p, g ue m cepd mov

avapepovtal ival To akdAovOa:

1. Kavovpe 10 ypdonuo TV avTOCLGYETIGEMY, Ol omoiec Ba mapovsidlovv pia
TTOON apynq M YPNyopn, EKOETIKN 1 Kupatoew). Av yia koo votépnon K =S, o
avTioTOr(0G CLVTEAESTNG I's el@avileTtal TOAD GNUOVTIKOG GE GYECN WE TOLG
YETOVIKOUG TOV, T0TE Oewpoldue OTL TO HOVTEAO HOG £YEl €MOYIKOTNTO S.
Yroloyilovpe TOTE TIG AVTOGVGYETIGELS Is, I'os, I35, ... Kol Bpickovpe TV TN TOL

D.

2. Zm ovvéyew omd TO  YPAEMNUO TOV  OUTOGVOYETICEMV KOl  UEPIKMDV

QVTOGVOYETICEMY VOTEPNONG S, 25, 'S, ... Tpocdiopifovpe Tig Tuég Tov P kar Q.

3. Ipocapudlovue 10 gmoyikd povtero ARIMA (P, D, Q)S otig mapotnpnoels Hog
KOl EKTIHOVUE To KOTAAOTO. Ocmp®VIog ¢ YPOVIKN Oelpd  ovoalnTovue
kataAAnio ARIMA (p, d, )S povtéro. Tn GuvErELn EKTILOVLE TIS TOPAUETPOVS

TOVL GUYKEKPIUEVOD HOVTEAOV GTO OO0 KATAANEOLE.

4. T mv enhoyr tov KatdAinlov poviédov oto Statgraphics yivetoun yprion tov
AlIC (Akaike Information Criterion) .
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Ta vroyn 1o LOVTELD COUP®VO IE TO oTATIOTIKO Takéto Statgraphics sivat ta
TOPOKATO:

(O Linear trend

(D) Quadratic trend

(E) Exponential trend

(F) S-curve trend

(G Sinple noving average of 3 terns

Si npl e exponential smoothing with al pha
Brown's |inear exp. smoothing with al pha
Holt's linear exp. snoothing with al pha
Brown's quadratic exp. snoothing with al pha
ARVA( O, 0)

ARMA( 1, 0)

ARMA( 2, 1)

ARMA( 3, 2)

ARMA( 4, 3)

QI3

[Ma va mpoxpiBei 10 kaAvTEPO pOVTELD akoAovOeitol N TapaKaT® dladtKacioL:

YnoAoyiletor yio ke éva amd o vmoynela povéda to avtiotoryo AIC kot
TPOKPIVETOL TO HOVTEAO LE TN JUKPOTEPT OAYEPPIKA TIUY.

> Jwdwkocio EMAOYNG TOV HOVTEAOL AQUPBAvVOVTOL VITOYN TO ATOTEAECUATO
névte  ((5) eléyyov podv TOV KOTOAOIT®V OV TOPEYEL TO TAKETO UE TIC EMMVOUIEG
[“RUNS’ , “RUNM”", “AUTO” , “MEAN" ka1 “VAR"]*.

Epdcov otoug avrtiotoyovg mévte eréyyong mov BEcape mopamdve EYovue TNV
évoeltn “OK” autd onuaivel 6Tt 10 POVTELD TEPVAEL EMTVYDS TOV AVTIOTOLYO EAEYYO.

Av &ovpe v évoeldn “ * ¢ autd onpaivel 6t o €leyyog amotuyydvel oto 95 %
EMIMEDO EUMIGTOGVVTG.

Av &ovpe Vv €vdelEn “ ** “autd onpaivel 0tL 0 EAeyyog amotuyydvel oto 99 %
EMIMEDO EUMIGTOCVVTG.

Av &ovpe Vv &vdelEn “ *** “ autd onpaivel 6tL 0 EAEYXOG AMOTLYYAVEL GTO
99,9 % eninedo sumGTOGHVIC.

E@ocov éyovue kot otovg mévte ehéyyovg v €vdeitn “OK” avtd onuaivel 6t1 10
VTOYN PO UOVTEAO TPOGOPUOLETAL EMOPKAOS OTO OEOOUEVO KOl €POGOV €YEL TN
pipdtepn Ty Al C 1o1e Tpokpivetan kat eivar avtd mov Oa kdvel TV TPOPAeyn ™G

AVTIGTOYNG YPOVOGEPAG.

10 RUNS - ( Test for excessive runs up and down ) £leyyog pomdv TAv® Kot KAT®

RUNM:( Test for excessive runs above and below median ) éleyyoc podv méve kot kGTm yio T
dlapeco.

AUTO: ( Box-Pierce test for excessive autocorrelaion ) éeyyog podv yio aVTOGVGYETION

MEAN:( Test for difference in mean 1st half to 2nd half ) éleyyog yua t dopopd péowv mpdtov
U0V EVAVTL GELTEPOL UICOV

VAR: (Test for differencein variance 1<t haf to 2nd haf ) éleyyoc yia tn d10popd Twv dtacTopdv
TPDOTOV HGOV £VOVTL OEVTEPOD LUGOD.
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Yrapyer PéPato ko M mepimtoon vo mpokpiel kdmoio poviédo  ( Klaowkd
avayvktikd 500 ml ) to omoio va éxet T pkpodtepn Tiuy AlC adlhd otovg eAEyyovg
podv va mepvhel téooeplg amd TOvg TEVTIE eAEyxovs. [ Xtov éleyyo “AUTO”
amotvyydvetl og 95 % eninedo eumiotocvvig (*)].

[a va yivoov xotavontd to mopomdve oOlvetol mopakdto m  oladikocio

TPOPAEYNS Y10 TO KAaowkd avoyvktikd 330 ml.

To vroynelo LOVTELN TTOV YPNGYOTOMONKAY NTOV TO TOPUKAT®:

(O Linear trend = 74367,3 + 46,1683 t

(D) Quadratic trend = 65563,5 + 378,386 t + -2,10264 t"2

(E) Exponential trend = exp(11, 0709 + 0,00136305 t)

(F) S-curve trend = exp(11,2485 + -1,947 /t)

(G Sinple noving average of 3 terns

(H) Sinple exponential snmoothing with al pha = 0, 0086

(1) Brown's linear exp. snmoothing with al pha = 0, 0036

(J) Holt's linear exp. snmoothing with al pha = 0,0521 and beta= 0,0376
(K) Brown's quadratic exp. snoothing with al pha = 0,0022

(M ARMA(O, 0)
(N ARMA(1, 0)
(O ARMA(2,1)
(P) ARMA( 3, 2)
(Q ARMA(4, 3)
Mivokog 3.2.1
Model RVBE MAE MAPE ME MPE Al C
(O 128854, 0 100087, 0 80, 6886 5,56124E-13 -55, 7166 23,5583
(D) 128756, 0 100250, 0 78,5626 -9, 26874E- 13 -53, 4049 23, 5696
(E) 134108, 0 94560, 5 62, 8986 36273, 0 -27,0682 23,6383
(F) 134247, 0 94371, 6 56, 4955 34780, 6 -21, 4649 23, 6404
(9 159814, 0 129375, 0 97, 5427 -1920, 06 -60, 5793 23, 9635
(H) 129568, 0 101349, 0 79, 3535 1567, 1 -53,5101 23, 5567
() 129777, 0 103307, 0 82, 4963 -4244, 18 -57, 8795 23, 5599
(J) 132164, 0 105597, 0 82, 0983 -8165, 74 -57,762 23, 6091
(K) 130514, 0 106712, 0 88, 5485 -14827,6 -66, 1863 23,5712
M 128941, 0 101091, 0 80, 2271 -1,72398E-11 -54,9824 23, 547
(N) 129312, 0 101022, 0 80, 2928 18, 0333 -55,0181 23, 5654
(O 125206, 0 96705, 2 73,6226 -163, 474 - 48, 5558 23,5264
(P) 119175, 0 89072, 2 65, 6759 -50, 4849 -41, 56 23, 4531
(Q 116553, 0 85752, 6 64, 6262 -110, 937 -40, 4678 23,4341
MMivaxog 3.2.2
Model RVSE RUNS RUNM AUTO MEAN VAR
(0 128854, 0 ek K *rr K K
(D) 128756, 0 ko OK o REr K
(E) 134108, 0 kxxOK O *FE K K
(F) 134247,0 kxxOK *FE K K
(9 159814, 0 xxx K *rr K K
(H 129568, 0 xxx K *rr K K
() 129777,0 kxxOK O *FE K K
() 132164, 0 xxx K *rr K K
(K) 130514, 0 xxx K *rr K K
(M 128941, 0 kxxOK L *FE K K
(N 129312, 0 xxx K *rr K K
(0 125206, 0 K K *** K K
(P) 119175, 0 oK oK ** K K
(Q 116553, 0 K K oK oK K
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Ao tov mivoka 3.2.1 eivan epoavég 0Tt mpokpivetor o povtéro (Q) ARMA (4,3)
dedopévou 0Tt €xetl ) pkpdtepn AlC Ty kan dedopévov 6t amd Tov mivoka 4.2.2

gtvo epeavég 0Tt mepvaet Kot toug TEve eréyyovg poov (OK).
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KEPAAAIO 4

2rartiotiky Avaivon Asoouévawv Etaipeios avayoktikmy

4.1 Eiocaywyn

H Zratietui] Avéivon Agdopévov g Etarpeiog avoyoktik®v nepllapfavet
TV KOTOVAA®OT TOTMV avVOWUKTIKOL o€ Altpo ywo ) mepiodo 01/01/2003 éwmg
31/12/2005 ot gpdopadiaicc nwinoeic (157 efoopddes) .

H avdivon tov mpoypotik®dv autdv dedopévov Exel Tpaypatorombet katd 600
katevBuvoelg. Kat o1 600 avtég katevbovoelg elyav o¢ otdyo ™ 61e£001KN avdivon
™G KOTAVOAMONG OVOYLKTIKOV TOTOV G AMTpo Kol 0€ TOCOOTIEG HOVAOES avdl
Mtpo, € GLVOLOGUO HE TN TPOTIUNON TOV KOTAVEAOTOV G€ OTL aQOopd TNV

oLoKeVACia Kot TO £100¢ TOL TOTOV.

4.2 AvdAuon lMNepiypapikwv Mérpwv

ApyiKd, ovoAOGOUE TO TOGOGTO KOTOVAAMONG TNG GUYKEKPIUEVNG CLOKEVAGIOG
oe oyéon pe Vv ovtiotoyn ovvolki yo Tig 157 gfdopddeg , pe Paon ta

TEPLYPOPIKA TOVG HLETPOL:

IHivaxac Heprypapikov Zratictikoy 4.2.1

DRINK DRINK DRINK LIGHT | DRINK LIGHT

330/TTL 500/TTL 330/TTL 500/TTL
I70og 157 157 157 157
Méoog opog 0,5545 0,2457 0,1469 0,0527
A6 uecog 0,5463 0,2536 0,1468 0,0498
Tomixn omoxlion 0,0856 0,0473 0,0318 0,0224
Eléyioto 0,2876 0,1086 0,0514 0,0149
Méyioro 0,8247 0,3956 0,2397 0,1902
Etpog 0,5371 0,2869 0,1882 0,1752
Tor. Aovuustpio. 0,7496 -1,8274 0,5501 10,5131
Tor. Koprwon 0,918 0,0226 1,8551 23,8511
20vr.
uetafintotnrag 15,45% 19,25% 21,65% 42,58%
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To mAnBo¢ tov detypatog = 157 vrodnAwvet Tig 157 gfdopndodeg twv peTpnoemv
OV TPOLYLLOTOTTO ONKaLy.

O péocog 0pog tovL Oelypatoc pog Oelyvel OTL TPOGEYYOTIKA TO S55% TV
KOTOVOA®OTOV TPOTIE TO avayvkTikd mov Ppioketar o€ cuokevacio twv 330 mi, to
24% 500 ml, to 15% 330 ml light evéd poig 1o 5% tov KOTOVOA®TOV TPOTIUE VO
Katavolovel 1oto light tov 500 ml.

Av ouykpivovpe 10 H€co 0po pe T d1peco o UTOPOoVGAE VOL GOUTEPAVOVLE OTL
To delypa mov AdPape eivor GYETIKO CUUUETPIKO Kol avTd emewdn PAEmovue OTL O1
TWEG TV OV0 AVTAOV GTATICTIKAOV UETP®V PploKovtat ToAD KOVTd 1 pio pe v GAAD.

To EAQyoto cav oToTIoTIKO UETPO GE TMOGOCTIOMES HOVAOEC OTN TPOKEWEVN
TEPIMTOON Hog VTOIMADVEL 0Tl TOVAAYoTOo 29% TEV KATAVIAWTOV TPOTIUE TO
avoyvktikd Tov 330ml , 11% 1o 500 ml eved 5% kai 1% tovAdyioto Oa mpotipovoe
TG avtiotolyeg moocotteg ot light.

Avrtiotoym epunveia 1oyvet kot yio. 1o Mé€yioTo.

O ovvTEAEGTNG HLETAPANTOTNTOG GTI GLYKEKPIUEVT avaAvom pag detyvel 6Tt Yo Tig
TEPUTTMOGEL TOV KAOoKoD avoyvktikod twv 330 mi, 500 ml kat yio v mepintmwon
avoayvktikov light tov 330 ml 6mov sppaviCovtar tpég kato ond 20% , Oa
umopovoape va Bempnoovpe KoA] TV mOOTHTO TOV 0£d0pEVOV Yo eEaymym
OTOTIOTIK®V CULUTEPACUATOV, EVO OTN TEAELTOO TEPImTOON ONAad Yy 1T
ovokevacio tov 500 ml light kdtt této10 dev 1oyvEL.

TéLog, d0edopévov OTL M TLTOTOMUEVT] OCCVUETPIOL TPEMEL KATA KOVOVO VO
Bpioketor petald -2 kot 2 AouPavovue ¢ GUUTEPUCUO TG OAES Ol KOTNYOPIES
OVOYUKTIKOV 0KOAOVOOUV KOVOVIKN] Kotavoun £KTo¢ oTn TeAEvToio mepintmon

avayvktikov ( 500 ml light) 1 omoia 6 TAnpel ot ™ TpoiimdBeon.
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4.3 AvdAuon Zuoxériong

Hivaxag cveyitiong katd Spearman 4.3.1

DRINK DRINK DRINK LIGHT [L):Q(?Lﬁﬁ
330/TTL 500/TTL 330/TTL 500/ TTL
Correlation -0,8668 -0,775 -0,9184
DRINK 330/TTL Sample Sze 157 157 157
P-Value 0,0000 0,0000 0,0000
Correlation -0,8668 0,4847 0,6852
DRINK 500/TTL Sample Sze 157 157 157
P-Value 0,0000 0,0000 0
Correlation -0,775 0,4847 0,7584
%%VT\I 'llf LL \GHT Sample Sze 157 157 157
P-Value 0,0000 0,0000 0,0000
Correlation -0,9184 0,6852 0,7584
é)o%I/lT\l 'llf LL \GHT Sample Sze 157 157 157
P-Value 0,0000 0,0000 0,0000

Corrdation: Babuog cuoyétiong
Sample Size: Méyebog detyuatog

P-Value: Agiktng oToTIoTIKNG OOV TIKOTNTOG

Onwg mpoavagépape AOY® TOL OTL KOMOWL O0£0OUEVA OgV TANPOVV PaCIKES
TPoUTOOECELS MG TPOG TN KAVOVIKOTNTE TOVG, TPOTIUNCAUE VO, SEEAYOVUE avAALOT
CLGYETIONG UE TNV OTOPUUETPIKY HEBodo kotd Spearman kot AdPope tor €&ng
OTOTEAECULOTOL

Oco ovéavel 10 m0GO0TO KOTOVIA®GONG 6TO OvayvKTIKO cvokevaciog 330 mi
TOCO MO VIOV UEIDVETOL TO AVTIGTOLYO TOCOGTO KOTAVAAMGNG TOV OVOVKTIKOD GE
ovokevacia tov 500 ml kot avtiotpoégwg (r = - 0,87, p < 0,001). Evéd 600 avéavet 1o
TOGOOTO KOTAVAAMONG GTO 1010 TUMO AVOYULKTIKOU TOGO EVIOVOTEPO LEUDVETOL T
KoTovalmon og avayuktikd gidovg light otig ovokevacieg Tov 330 ml ko 500 ml
Kat avtiotpoeme.(r =- 0,78, p <0,001) & (r =- 0,92, p < 0,001).

H avénon tov 10606100 Katavaimong yio T cvokevacio tov 500 ml pog deiyvet

avénon Tov TocooTov Katavaimong oto avayvktikd 330 ml light kot avtiotpopmg
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(r =048, p <0,001). Avtictorn cLOYETION TOPATNPOVUE KOL Y10 TO OVOYVKTIKO
500 ml light (r = 0,68, p < 0,001).

Evéd téhog n adénon tov m0c0cTol Katavalmong yio to avoyuktiko light tov
330 ml deiyvel avénon tov WBiov €idovg avayvkTiKoy og cvokevacieg towv 500 ml

light ka1 avtiotpoga (r = 0,76, p < 0,001).
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4.4 MpoBAéweic Xpovooeipwv

Mivokag 4.4.1
[TPOBAEYH KATANAAQXHY 330 ml
Period | Forecast 95,(I)_°2V\Il_eirmit 95,0%/5pl?rimit
158 183251 -47714,1 414216,0
159 170005 -61056,9 401066,0
160 210094 -21718,3 441907,0
161 212751 -21276,6 446778,0
162 202786 -38013,3 443586,0
163 179588 -61714,0 420889,0
164 196944 -45406,2 435294,0
165 211842 -33770,3 457455,0
166 208898 -37961,3 455757,0
167 187442 -61457,6 436342,0
168 189569 -59374,6 438512,0
169 205686 -46112,7 457484,0

(O Linear trend = 74367,3 + 46,1683 t

(D) Quadratic trend = 65563,5 + 378,386 t + -2,10264 t"2
(E) Exponential trend = exp(11,0709 + 0,00136305 t)

(F) S-curve trend = exp(11,2485 + -1,947 /t)

(G Sinple noving average of 3 terns

(H) Sinple exponential snoothing with al pha = 0, 0086

(1) Brown's linear exp. smoothing with al pha = 0, 0036

(J) Holt's linear exp. snmoothing with al pha = 0,0521 and beta= 0, 0376

(K) Brown's quadratic exp. snoothing with al pha = 0,0022

(M ARVA(O, 0)

(N ARMA(1, 0)

(O ARVA(2,1)

(P) ARVA(3, 2)

(Q ARMA(4,3)

Mivokag 4.4.2

Model  RMBE MAE MAPE ME MPE AlC
(0 128854, 0 100087, 0 80, 6886 5,56124E-13 -55, 7166 23, 5583
(D 128756, 0 100250, 0 78, 5626 -9, 26874E- 13 -53, 4049 23, 5696
(E) 134108, 0 94560, 5 62, 8986 36273, 0 -27,0682 23, 6383
(F) 134247, 0 94371, 6 56, 4955 34780, 6 -21, 4649 23, 6404
(9 159814, 0 129375, 0 97, 5427 -1920, 06 -60, 5793 23, 9635
(H 129568, 0 101349, 0 79, 3535 1567, 1 -53, 5101 23, 5567
(1) 129777, 0 103307, 0 82, 4963 -4244, 18 -57, 8795 23, 5599
(3) 132164, 0 105597, 0 82, 0983 -8165, 74 -57,762 23, 6091
(K) 130514, 0 106712, 0 88, 5485 -14827, 6 - 66, 1863 23,5712
@) 128941, 0 101091, 0 80, 2271 -1, 72398E- 11 -54, 9824 23, 547
(N 129312, 0 101022, 0 80, 2928 18, 0333 -55, 0181 23, 5654
(0O 125206, 0 96705, 2 73, 6226 -163, 474 - 48, 5558 23,5264
(P) 119175, 0 89072, 2 65, 6759 -50, 4849 -41,56 23, 4531
(Q 116553, 0 85752, 6 64, 6262 -110, 937 - 40, 4678 23, 4341



Mivoxag 4.4.3

Model  RVSE RUNS RUNM AUTO MEAN VAR
(0 128854, 0 krx O OK R K K
(D) 128756, 0 Kk OK R K K
(B) 134108, 0 krx o OK R K K
(F) 134247, 0 Kk OK R K K
(9 159814, 0 Kk OK R K K
(H) 129568, 0 krx o OK R K K
(1) 129777, 0 Kk OK R K K
(J) 132164, 0 krx o OK R K K
(K) 130514, 0 krx O OK R K K
(M 128941, 0 krx o OK R K K
(N) 129312, 0 krx o OK R K K
(0 125206, 0 K K *** K K
(P) 119175, 0 K K ** K K
(Q 116553, 0 K K K oK K

Yougpwvo pe to AlC poxpivetor to poviého ARMA(4,3) dedopévon Ot £xel Kot
TNV UIKPOTEPN T KOl EGOUEVOL OTL GTOV TVAKA EAEYYOV PODV TEPVAEL OAN TA TECT
“OK”. Mg Bdon 10 mopamdve poviélo &ywve mn mpoPreyn vy tig 12 emépeveg
gfoopndoeg oL amMEKOVILETOL GTOV TOAPATAVE® TIVOKOL.

Onwg PAémovpe amd tov wivaka 1 TpdPAeym yo v fdoudda ( 158 ) eivor ot n
Katavalmon tov avoyvktikod tov 330 ml Oa sivon 183251 povadeg pe avrtictoryo
95% Siaotua eumietocvvng amd 0 £mg 414216 povaodsc.

Avrtiotoyec mpoPAéyelc €yvav Kol ylio Tovg emoueveg €ROOHAdEg pEXPL TNV
0woékatn ePfdopado ( 169 ) omov or mpoPréyelg £deiEav 205686 povades
Katavalmong pe 95%d1aot e eumictocvvng omd 0 g 457484 ml.

Fpdenua 4.4.1

Time Sequence Plot for DRINK 330

X 1000% . . . ARM,IA(4,3)
L x actual

O 53l ] — forecast
% i 1 — 95,0% limits
X 33f
Z L
ha L
O 13

7L
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Fpdenua 4.4.2

Forecast Plot for DRINK 330

(X 10005(2 _ . ARMA(4,3) | ]
- actual

o 43t - 1 — forecast
g 332_ _ — 95,0% limits
E 13 _ W _
S S

7L . ~ T~ >~

150 154 158 162 166 170
Mivoxag 4.4.4
ITPOBAEYH KATANAAQZHY 500 ml
. L ower Upper
Period | Forecast | g 002 o5 006 L imit

158 67883,5 12242,3 123525,0

159 83700,8 27477,5 139924.,0

160 84016,0 27494,0 140538,0

161 73788,5 140538, 141004,0

162 75568,5 14582,1 132995,0

163 80352,6 15043,8 136093,0

164 79227,7 136093,0 141004,0

165 76604,3 19700,9 140063,0

166 77555,9 18392,7 137513,0

167 78819,6 15696,0 138569,0

168 78214,5 16543,0 139838,0

169 77579,2 16533,6 138625,0

(O Linear trend = 74367,3 + 46,1683 t

(D) Quadratic trend = 65563,5 + 378,386 t + -2,10264 t"2
(E) Exponential trend = exp(1l1, 0709 + 0,00136305 t)

(F) S-curve trend = exp(11,2485 + -1,947 /t)

(G Sinple noving average of 3 terns

(H) Sinple exponential snmoothing with al pha = 0, 0086
Brown's |inear exp. snmoothing with al pha = 0, 0036
Holt's linear exp. snoothing with al pha = 0,0521 and beta= 0,0376
Brown's quadratic exp. snoothing with al pha = 0, 0022
ARMA( 0, 0)

ARVA( 1, 0)

ARMA( 2, 1)

ARVA( 3, 2)

ARMA( 4, 3)

QI0zZz223&C
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Mivoxag 4.4.5

Model  RMSE MAE MAPE VE MPE Al C
(O 30220, 0 23718, 1 45,0834 1, 94643E-12 - 25,4388 20, 658
(D) 30066, 0 23792, 4 43, 8597 -4,26362E- 12 -24,0202 20, 6605
(E) 30981, 4 23291,1 40, 3065 6293, 78 - 14,6355 20, 7078
(F) 30504, 6 23013, 2 34, 2594 5590, 12 -9, 59559 20, 6767
(G 36285, 2 29369, 0 48, 365 - 156, 455 -21,7908 20, 9983
(H) 30364, 9 23375, 4 43,5691 2499, 16 -21,8097 20, 6548
(1) 30288, 0 23492, 8 44,1467 1648, 94 -23,1121 20, 6498
(J) 30969, 3 25051, 5 44,9583 -1008, 07 - 24,4865 20, 707
(K) 30272,5 23511, 0 44,2103 1520, 51 - 23,283 20, 6487
(M 30196, 0 23645, 5 45,5771 -7,13693E-12 - 26, 047 20, 6437
(N) 30188, 0 23580, 7 45, 3658 25, 3538 - 25,798 20, 6559
(O 29856, 1 23416, 8 44,2292 -16, 7931 -24,5106 20, 6592
(P) 27993, 5 21577, 2 38,934 15, 5005 -20,1191 20, 5559
(Q 28032, 9 20942, 4 37,8877 41, 255 -19, 6322 20, 5842
Mivokog 4.4.6

Mbdel  RVSE RUNS RUNM AUTO MEAN VAR

(0 30220, 0 xxx o x ek K OK

(D) 30066, 0 kO OK O *FE K K

(E) 30981, 4 xxx O OK *rr K K

(F) 30504, 6 xxxOK *rF K K

(9 36285, 2 xxx K R K K

(H 30364, 9 ke OK *rx K OK

() 30288, 0 xxk O OK 0 *rr K K

() 30969, 3 *ex O OK *rr K K

(K) 30272, 5 xxx K *rr K K

(M 30196, 0 xxx ok ex OK K

(N 30188, 0 ek OK *rr K K

(0 29856, 1 K K **r K K

(P) 27993, 5 oK K x oK K

(Q 28032, 9 K K+ K K

Yougpwvo pe to AlC poxpivetor to poviého ARMA(3,2) dedopévon Ot £xel Ko
TNV PIKPOTEPT T KOl OEGOUEVOL OTL GTOV TVAKO EAEYYOV PODV TEPVAEL OAN TA TECT
pe “OK” ot omotvyydver povo otov édeyyo "AUTO” oe 95 % emimedo
EUMIOTOGVVNG. Mg Bdom To mapamdve pHovtédo Eywve 1 TpdPreym yia Tig 12 emdpeveg
gfoopdoeg mov amelkcovileTol GTOV TAPATAVE® TIVOKOL.

Onw¢ PAémovpe amd tov wivaka 1 TpdPreyn yo v efdoudda ( 158 ) eivor ot n
Katavilmon tov avayvktikod tov 500 ml Oa eivar 67883,5 povades e avrtictoryo
95% S1aotn o eumietocvuvng amd 12242 3 émg 123525,0 povadsc.

Avtiotoyec mpoPAEYEIS €yvav KOl Yl TOVG EMOUEVOLS UNVES UEYPL TNV
dmdékatn efdopada ( 169 ) omov ot mpoPréyelg &deiEav 77579,2 povadeg
Katavalmong pe 95%d1dotnua eumiotoovvng amd 16533,6 émg 138625,0 ml.
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Fpdenua 4.4.3
Time Sequence Plot for DRINK 500

(X 10000& ARMA(3,2)

18F ' ' ' ' ]

o BF T et » 1 forecest

S L KK *x o X ko X [V“ 1 95.0% limite
12 | % WK x x ] ,0% limits

LQ * x %

=z

e

o

Fpdenua 4.4.4
Forecast Plot for DRINK 500
(X 10000) ARMA(3,2)
15 F j j j j -]
[ /‘\/\/‘— ] —= actual
o 12 7| — forecast
8 [ i— 95,0% limits
Y4
Z ]
x
()] ]
L;)O 1%4 1EI>8 1EI32 1EI36 170
MMivaxkag 4.4.7
ITPOBAEYH KATANAAQXHY 330 ml light
L ower
. Upper
Period Forecast 9|_5Ir(r)]°l/;> 95,0% Limit
158 37381,8 1509,42 73254,2
159 48517,9 12509,9 84526,0
160 49745,8 13725,2 85766,4
161 37623,7 1573,19 73674,1
162 39203,4 -637,085 79043,9
163 45910,2 5481,1 86339,3
164 48062,4 7630,18 88494,6
165 42513,8 2079,59 82948,1
166 41630,2 365,782 82894,5
167 45027,3 3339,49 86715,2
168 46987,4 5271,58 88703,2
169 44673,7 2957,54 86389,9

45



(C© Linear trend = 41356,2 + 76,3289 t

(D) Quadratic trend = 36035,3 + 277,12t + -1,27083 t"2
(E) Exponential trend = exp(10,4618 + 0, 0025051 t)

(F) S-curve trend = exp(10,7598 + -2,78768 /t)

(G Sinple noving average of 3 terns

(H) Sinple exponential snmoothing with al pha = 0, 1421

(1) Brown's linear exp. snoothing with al pha = 0,0077
(J) Holt's linear exp. snmoothing with al pha = 0,1593 and beta= 0, 0222
(K) Brown's quadratic exp. snoothing with al pha = 0,0037
(M ARVA(O, 0)
(N ARMA(1, 0)
(O ARVA(2,1)
(P) ARMVA(3, 2)
(Q ARMA(4, 3)
Mivokog 4.4.8
Model  RMBE MAE MAPE NE MPE AlC
(0 20394, 4 15873, 6 57,5627 -3, 93921E-12 -36, 7317 19, 8715
(D 20324, 2 15769, 6 54, 7563 -4, 17093E- 13 - 34, 0329 19, 8774
(B) 20968, 6 15591, 1 50, 2884 4506, 18 -22,3146 19, 927
(F) 20411, 8 15194, 6 37, 2854 3879, 96 -10, 9966 19, 8732
(9 22947, 3 18968, 8 49, 5957 -74,3203 -21, 868 20, 0819
(H 20196, 8 16194, 1 51, 4983 602, 797 -27, 6614 19, 8393
(1) 20566, 1 16181, 5 61, 0451 -528, 295 -40, 6271 19, 8755
(3) 20454, 6 16528, 1 53, 0146 -197, 184 -29, 6933 19, 8774
(K) 20529, 3 16228, 3 61, 4043 -1059, 42 -41, 7488 19, 872
(M 20623, 0 16170, 8 61, 2784 -5, 19049E-12 -40, 119 19, 8811
(N 20463, 6 16091, 9 60, 0625 26,9742 -38, 8136 19, 8783
(0O 20583, 9 16062, 0 59, 8361 47,5969 - 38, 5699 19, 9155
(P) 19020, 7 14633, 4 50, 9111 270, 477 -30, 2031 19, 783
(Q 18072, 8 13314, 6 44,3078 368, 178 - 25, 0429 19, 7062
Mivokog 4.4.9
Model  RMBE RUNS RUNM AUTO MEAN VAR
(O 20394, 4 *x K = K K
(D 20324, 2 *x K = K K
() 20968, 6 *x K *** K K
(F) 20411, 8 *x K = K K
(9 22947, 3 *x K = K K
(H 20196, 8 * K K K
(1) 20566, 1 *x K = K K
(3) 20454, 6 *x K K K
(K) 20529, 3 *x K *** K K
(M 20623, 0 *x K = K K
(N 20463, 6 * K = K K
(0O 20583, 9 K K **r K K
(P) 19020, 7 * K = K K
(Q 18072, 8 K K K K K

Youewvo pe to AlC poxpivetor to poviého ARMA(4,3) dedopévon Ot £xel Ko
TV LIKPOTEPT TN Kol OEGOUEVOL OTL TEPVAEL OO TOL TECT GTOV TIVAKO EAEYYOV PODV
pne “OK”. Mg Bdaon 10 mopamdve pHovtédo €yve 1 wpoPreyn vy Tig 12 emdpeveg

gfoopdoeg mov amcwoviletal oTOV TOPUTAVE® TIVOKOL.
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Onw¢ PAémovpe amd tov wivaka 1 TpdPreyn yo v efdoudda ( 158 ) eivor ot n
Katavalmon tov avoyvktikod tov 330 ml light 6o eivar 37381,8 povadeg ue
avtiotoro 95% didotnua epmictoovvng and 1509,42 émg 73254,2 povadsc.

Avtiotoyec mpoPAEYeEIS €yvav Kol Yl TOVG EMOUEVOLS UNVES UEXPL TNV
0woékatn efdopada ( 169 ) omov or mpoPréyelg &deiEav 44673,7 povadeg
Katavalmong pe 95%d1dotua eumiotoovvng amd 2957,54 émg 86389,9 mll.

I'péonpa 4.4.5
Time Sequence Plot for DRINK LIGHT 330
(X 100003 ARMA(4,3)
o 14f ' ' ]
™ C % actual
™ 11 - — forecast
= i — 95,0% limits
8 -
9 i
= [
Y
Z ]
m L
o 4L , _
0 30 60 90 120 150 180
Fpdenua 4.4.6
Forecast Plot for DRINK LIGHT 330
(X 10003 ARMA(4,3)
o 9F ' ' ' ' i
™ C 1 —= actual
™ 79F /\N 4 — forecast
= - 1 — 95,0% limits
I 59 L ]
©) : ]
- I ]
x 39 :EW\N :
< 19f .
nd [ /\/\/\ ]
QO 1L ) ; ) . ._
150 154 158 162 166 170
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MMivokog 4.4.10

ITPOBAE¥H KATANAAQIHS 500 ml light
Period | Forecast 95,(I)_°2V\Il_eirmit 95,0%/5pﬁrimit
158 120978 | 4106,95 21888,7
159 162885 | 692145 25655,5
160 17158,2 7669,8 26646,6
161 132930 | 380287 22783.2
162 141810 | 399143 24370,6
163 157784 | 5350,11 26206,7
164 15698,0 5217.9 261781
165 144732 | 394511 250013
166 148029 | 409421 255115
167 154453 | 4640,84 26249,8
168 153272 | 448733 261671
169 149241 | 404503 25803,2

(C Linear trend = 11966,3 + 45,3 t

(D) Quadratic trend = 10925,6 + 84,57 t + -0,248544 t"2
(E) Exponential trend = exp(9, 29895 + 0, 00356852 t)

(F) S-curve trend = exp(9, 68957 + -3,02793 /1)

(G Sinple noving average of 3 terns

(H) Sinple exponential snmoothing with al pha = 0, 2264

(1) Brown's linear exp. snoothing with al pha = 0, 1149

(J) Holt's linear exp. snmoothing with al pha = 0,2375 and beta= 0, 0238

(K) Brown's quadratic exp. snmoothing with al pha = 0,0162

(M ARVA(O, 0)

(N) ARVA(1,0)

(O ARVA(2,1)

(P) ARVA(3, 2)

(Q ARMA(4, 3)

MMivokag 4.4.11

Model  RVBE MAE MAPE ME MPE AlC
(0 4923, 27 3834, 77 48,518 -9, 03702E-13 -31, 174 17, 0289
(D 4917, 66 3863, 22 46, 8402 -7, 64671E- 13 -29, 2456 17, 0394
(B) 5029, 43 3812, 82 44, 8689 869, 933 -22, 803 17,0716
(F) 5098, 54 3984, 98 27,6879 710, 478 -5, 68626 17, 0989
(9 5091, 7 4011, 47 27, 3805 48, 3355 -7,363 17, 0707
(H 4722, 61 3664, 39 41, 998 166, 793 -23,3323 16, 933
(1) 4849, 41 3757, 97 42, 2552 15, 88 -23, 4328 16, 986
(J) 4789, 79 3697, 58 43, 096 15, 6354 - 24,8922 16, 974
(K) 5100, 83 3901, 21 47, 6093 720, 452 -25, 4679 17,0871
(M 5322, 14 4227, 39 58, 055 -2,07388E-12 -39, 4958 17,172
(N 4841, 14 3871, 34 49,7716 48, 6723 -31, 7543 16, 9953
(9 4832, 08 3866, 18 49, 0387 73,3918 -30, 7223 17,017
(P) 4700, 49 3626, 95 46, 3813 166, 354 -28, 5349 16, 9873
(Q 4473, 41 3364, 45 41,1051 114, 492 -24, 3517 16, 9137
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Mivokag 4.4.12

Mbdel  RVSE RUNS RUNM AUTO MEAN VAR
(0 4923, 27 oK ** xxx OK *H
(D 4917, 66 XK ** FEE (© G
(B) 5029, 43 XK ** FEE (© G
(F) 5098, 54 oK * % * k% * % *
(9 5091, 7 K OK  *** oK *
(H 4722, 61 K K *x XK
(1) 4849, 41 K * *x oK *
() 4789, 79 K oK *x XK
(K 5100, 83 XK XK FEE (© G
(M 5322. 14 oK * * k% * k% *
(N) 4841, 14 K K e *x *x
(O 4832, 08 XK XK *Rx * 4
(P) 4700, 49 XK XK FEE (O G
(Q 4473, 41 oK oK * (© NG ¢

Yougpwvo pe to AlC poxpivetor to poviého ARMA(4,3) dsdopévon Ot £xel Ko
™V KPOTEPT TN Kot OEGOUEVOD OTL TEPVAEL OAOL TOL TEGT GTO TIVOKO EAEYXOV PODV
av Ko omotuyydvel uoévo otov Ereyyxo “AUTO” og 95 % eminedo gumiotocivng . Me
Baon to mopamdve poviédo Eywve 1 TpoPreyn yio Tig 12 emdpeves fdopddsg mov
anekovileTal 6ToV TapuTdve® TiVoKa.

Onwg PAémovpe amd tov wivaka 1 wpoPAeym yo. v efdoudda ( 158 ) eivor ot n
Katavalmon tov avoyvktikov tov 500 mi light 6o eivan 12997,8 povadeg pe
avtiotoryo 95% didotnua epmictoouvng and 4106,95 émg 21888,7 povadsc.

Avtiotoyec mpoPAEyelS €yvav Kot Yyl TOVG EMOUEVOLS UNVES UEXPL TNV
0wdékatn efdopada ( 169 ) omov ot mpoPréyelg &deiEav 149241 povadeg
Katavalmong pe 95%d1dotua eumiotoovvng amd 4045,03 g 25803,2 ml.

Fpdenua 4.4.7

Time Sequence Plot for DRINK LIGHT 500

(X 10000 ARMA(4,3)

o T T T T —

o 1 * actual
Lo 1 — forecast
lf 1 — 95,0% limits
% ]

1

X

<

'

(@)
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Fpdenua 4.4.8

Forecast Plot for DRINK LIGHT 500
(X 10000 . ARMA(4,3I)

s i —= actual
25¢ /\/v\ 1 — forecast

2F 4 — 95,0% limits

=
T
1

|

DRINK LIGHT 500

o 1
IREARE BRI
1

150 154 158 162 166 170
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KEPAAAIO 5

2YMIEPAYXMATA-IIPOTALELY I'IA ITEPAITEPL
ANAAYEXH

drtévovtag oto TEAOG NG OTATIOTIKNG avdilvong avthg, Bo pmopovoaue va
wyvplotovpe Ott TOG0 1M avdAlvon ovty odNynce oty eEaymyn  XPNO®V
ovunepacudtov. Ocov aeopd TN KATOVOA®GCT TOV  J0QOPOV  OVOYVKTIKOV
umopodue va 0edyovpe CLUUTEPAGUATO YIO. TO TAOC KLUOIVOVTOL T £0000 OTIC
moAoelg toug avd efdopada. IMapdAinia, pmopolpe vo OOMIGTOGOVUE TIC
TPOTIUNGELS TOV KATAVOAMTMOV Y10 TO O OVOUYVKTIKA KATUVOADVOVY TEPIGGOTEPO
Kka0e gfdoopdoa..

210 onueio aVTod KPIVETOL GKOTO VO ETICTUAVOVUE LEPIKES TTAPUTIPNCELS:

Kotapydc, 1o deiypo pog mpoépyetar amd tuyaio dstypotoAnyio, oa@od
TPOKEITOL Y10 TPAYUATIKEG KOTOYEYPUUUEVES TTOANCELS Y10 TO SLAGTNHO TV

etdv (2003-2005) 157 efdouddmv.

‘Eva dAho onueio 10 omoio mpémetl va mapatnpNoovpE Eivol 1 KOVOVIKOTNTO
mov axkoAovBovv ta dedopéva pog. Kot avtd ywri ta dedopéva pog oev
aKOAOVOOVV  TAVTOL TNV KOVOVIKY] KOTOVOWUTN. XTIV TEPITTMON 0OLTh
KatapOyape o un mapopstpikés uebddovg (ocvoyétion kotd Spearman).
Yxomdg pog NTov va eEAYOLUE OWOTE GLUTEPAGHOTO OGOV 0QOPE TIC

TPOTIUNGELS KATOVAADGONG AVAYVKTIKOV.

IHTPOTAZELY

Tekevtaio Kapod tétoteg avorvcels Bpiokovy peyddn amnymon omv EAAnvikn kot
moyKosuo ayopd. Onwg oto avayvktikd £tol Bo pmopovcay va deEayBovv épevveg
KOl OVOAVGELS GE AALO TTPOTIOVTA TTOV £YOLV AVTICTOLO dY®PICUO €iTe € 100G T.)
light ka1 kavoviko motd gite o€ mocotnTo .Y 330Ml Kot 500 ml.

Amoteleopotiky) Oo tav pia Epgvva o€ yolaktokopkd tpoiovta light 7 low fat

EVOVTL KOVOVIKQOV TPOIOVIOV avOADOVTOG TIC TPOTIUNCELS TOV KATAVOADTAOV.
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Alec TpoTdoelg Yo mepantépm avdivon Ba frav va diepguvnBovv mpoidvta Kot
o€ GAAEG TOVG EKQPAVOELS OTMG Y10 TOPAOELY LA GTOL GUGTATIKA TOVS GTOLXEIO KO TOLEG
ouddeg avlpommv mpoTovy  €va  cvykekpyévo mpoidv. Omwg emiong va
ocvuTEPIANPOOVV 01 TaPAYOVTEG EKEIVOL TOV EMOPOVV GTN TIUN OGTE Vo TpoPArepbotv

Kol va KaBopiotovv vEoL 6TOYO0L TIHOAOYNOTC.
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IHHTAPAPTHMA

Automatic Forecasting - DRINK 330

Forecast nodel selected: ARVA(4, 3)
Number of forecasts generated: 12
Number of periods withheld for validation: 0

Esti mation Val i dati on
Statistic Peri od Peri od
RVBE 116553, 0

MAE 85752, 6

MAPE 64, 6262

ME -110, 937

MPE -40, 4678

Time Sequence Plot for DRINK 330

(X 100070% . . . ARMA(4,3) . . |
* actual

O 53 — forecast
% — 95,0% limits
X
Z 33
x
A 13

-7

Forecast Table for DRI NK 330

Model : ARMA( 4, 3)

Peri od Dat a For ecast Resi dua

1,0 14206, 0 141920, 0 -127714,0
2,0 230089, 0 192127, 0 37962, 3

3,0 469928, 0 272383, 0 197545, 0
4,0 130715, 0 231866, 0 -101151,0
5,0 20307, 0 96792, 4 -76485, 4
6,0 49776, 0 149234, 0 -99458, 4
7,0 72616, 0 319190, 0 -246574,0
8,0 127101, 0 252503, 0 -125402,0
9,0 213351, 0 140531, 0 72819, 6

10,0 90983, 0 137956, 0 -46973, 2
11,0 142821, 0 208244, 0 -65423, 2
12,0 578090, 0 242639, 0 335451, 0
13,0 341297, 0 240361, 0 100936, 0
14,0 272004, 0 127311, 0 144693, 0
15,0 44224, 0 109012, 0 -64787,7
16,0 66402, 0 282456, 0 -216054, 0
17,0 161837, 0 272961, 0 -111124,0
18,0 409093, 0 216861, 0 192232,0
19,0 120196, 0 123928, 0 -3731,55
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20,0
21,0
22,0
23,0
24,0
25,0
26,0
27,0
28,0
29,0
30,0
31,0
32,0
33,0
34,0
35,0
36,0
37,0
38,0
39,0
40,0
41,0
42,0
43,0
44,0
45,0
46, 0
47,0
48, 0
49,0
50,0
51,0
52,0
53,0
54,0
55,0
56,0
57,0
58,0
59,0
60, 0
61,0
62,0
63,0
64,0
65,0
66, 0
67,0
68, 0
69,0
70,0
71,0
72,0
73,0
74,0
75,0
76,0
77,0
78,0
79,0
80,0
81,0
82,0
83,0

85,0
86,0
87,0
88,0
89,0
90,0
91,0
92,0
93,0
94,0
95,0
96,0

153184, 0
306609, 0
296521, 0
89308, 0
121036, 0
202100, 0
275899, 0
494086, 0
157193, 0
167147, 0
314202, 0
525736, 0
113736, 0
145078, 0
231129, 0
513958, 0
112110,0
147177, 0
154905, 0
210206, 0
502268, 0
84514, 0
115866, 0
153100, 0
390113, 0
83628, 0
105750, 0
130035, 0
352093, 0
91468, 0
138427, 0
158848, 0
238506, 0
234015, 0
160943, 0
428170, 0
348164, 0
82094, 0
66513, 0
86676, 0
145910, 0
146223, 0
257174,0
249338, 0
132014, 0
152208, 0
362226, 0
226297, 0
141468, 0
181057, 0
187063, 0
229294, 0
313814, 0
158305, 0
381674, 0
108556, 0
141103, 0
185164, 0
287922, 0
559610, 0
135487, 0
165225, 0
199182, 0
506094, 0
142959, 0
196285, 0
138246, 0
322230, 0
123824, 0
135912, 0
140782, 0
222637,0
502223, 0
73470, 0
92921, 0
136978, 0
383375, 0

145958, 0
213056, 0
308032, 0
170558, 0
113266, 0
205619, 0
291407, 0
198206, 0
139212, 0
146572, 0
218711, 0
309181, 0
177868, 0
93664, 5
174536, 0
343839, 0
212682, 0
92856, 3
130279, 0
338487, 0
233007, 0
152433, 0
104651, 0
200773, 0
340974, 0
196941, 0
102364, 0
141236, 0
321078, 0
235303, 0
129963, 0
123797, 0
287189, 0
233885, 0
168636, 0
138801, 0
229461, 0
232842, 0
145123, 0
210230, 0
260063, 0
203125, 0
157923, 0
177664, 0
219924, 0
197629, 0
204952, 0
217102, 0
175633, 0
159414, 0
244475,0
230314, 0
177875, 0
171234,0
189524, 0
222154,0
219510, 0
157672, 0
241296, 0
196010, 0
191320, 0
142924, 0
188730, 0
310230, 0
198381, 0
117753, 0
138497, 0
319474, 0
227226, 0
152357, 0
125498, 0
268357, 0
236381, 0
187784, 0
116510, 0
180675, 0
329266, 0

55

7225, 57
93553, 4
-11510,7
-81249, 8
7770, 18
- 3519, 44
-15508, 4
295880, 0
17981, 3
20575, 5
95491, 3
216555, 0
-64131,5
51413, 5
56592, 9
170119, 0
-100572,0
54320, 7
24625, 6
-128281, 0
269261, 0
-67918, 9
11214,7
-47673, 3
49138, 7
-113313,0
3386, 18
-11201, 3
31015, 3
-143835,0
8463, 67
35050, 8
-48683, 5
130, 079
-7692, 66
289369, 0
118703, 0
-150748, 0
-78610, 4
-123554, 0
-114153,0
-56902,1
99251, 1
71673, 6
-87909, 5
-45420,7
157274, 0
9195, 42
- 34164, 8
21642, 9
-57412,0
-1019, 53
135939, 0
-12928, 8
192150, 0
-113598, 0
-78407, 4
27492, 4
46625, 5
363600, 0
-55833,1
22301, 3
10452, 3
195864, 0
-55421,9
78531, 7
- 250,673
2755, 84
-103402, 0
-16445,5
15284, 2
-45719, 9
265842, 0
-114314,0
-23588, 8
-43697,1
54109, 4



97,0 89355, 0 207876, 0 -118521, 0

98,0 93155, 0 112084, 0 -18929, 3
99,0 107221,0 134975, 0 -27754,2
100, 0 232355,0 311797, 0 -79441,5
101, 0 96347, 0 238204, 0 -141857,0
102, 0 143359, 0 146258, 0 -2899, 25
103, 0 186454, 0 134257,0 52197,5
104, 0 194424, 0 253117,0 -58692, 9
105, 0 150879, 0 228536, 0 -77657, 3
106, 0 91949, 0 180874, 0 - 88924, 7
107, 0 251098, 0 167076, 0 84021, 8
108, 0 374129, 0 221387, 0 152742, 0
109, 0 203528, 0 224641, 0 -21112,7
110,0 37864, 0 154647, 0 -116783,0
111,0 179635, 0 169665, 0 9970, 35
112, 0 109468, 0 262087, 0 -152619,0
113,0 115571, 0 237177,0 -121606, 0
114,0 170780, 0 146970, 0 23809, 6
115,0 183275, 0 184440, 0 -1164, 52
116, 0 385246, 0 212138,0 173108, 0
117, 0 376998, 0 219805, 0 157193, 0
118, 0 407358, 0 181742, 0 225616, 0
119, 0 73397,0 152374, 0 - 78977, 2
120, 0 54085, 0 202279, 0 -148194, 0
121,0 132142,0 236441, 0 -104299, 0
122,0 221794, 0 270292, 0 -48497, 8
123,0 66294, 0 163200, 0 - 96906, 3
124,0 87474, 0 136883, 0 -49408, 7
125,0 141713,0 197869, 0 -56156, 4
126, 0 343258, 0 275230, 0 68027, 8
127,0 74094, 0 204226, 0 -130132,0
128, 0 207558, 0 134266, 0 73291,5
129,0 188839, 0 163253, 0 25585, 6
130, 0 285461, 0 283076, 0 2384, 66
131,0 557008, 0 199621, 0 357387, 0
132,0 65631, 0 178550, 0 -112919,0
133,0 87565, 0 127122,0 - 39557, 2
134,0 175174, 0 200965, 0 -25791, 4
135,0 418502, 0 334377, 0 84124, 6
136, 0 96504, 0 189536, 0 -93032, 3
137,0 151234, 0 97744, 1 53489, 9
138, 0 131873,0 149191, 0 -17318,1
139,0 396747, 0 324110,0 72637, 0
140, 0 86426, 0 229275,0 -142849, 0
141, 0 109451, 0 131424, 0 -21972,7
142, 0 119193,0 118692, 0 500, 569
143, 0 181206, 0 300027, 0 -118821,0
144,0 451896, 0 236743,0 215153,0
145, 0 66862, 0 174384, 0 -107522,0
146, 0 76549, 0 112935, 0 - 36386, 2
147, 0 90860, 0 188036, 0 -97175,5
148, 0 388684, 0 326142, 0 62542, 3
149, 0 64846, 0 211173,0 -146327,0
150, 0 75283, 0 112322,0 - 37038, 9
151, 0 86207, 0 126743, 0 - 40536, 4
152, 0 211156, 0 317826, 0 -106670, 0
153, 0 80051, 0 239636, 0 -159585, 0
154, 0 139058, 0 146997, 0 - 7938, 63
155, 0 180861, 0 131234,0 49627, 1
156, 0 188591, 0 251694, 0 -63102, 8
157, 0 146352, 0 228091, 0 -81739,1
Lower 95, 0% Upper 95, 0%

Peri od For ecast Limt Limt

158, 0 183251, 0 -47714,1 414216, 0
159, 0 170005, 0 -61056, 9 401066, 0
160, 0 210094, 0 -21718,3 441907, 0
161, 0 212751, 0 -21276,6 446778, 0
162, 0 202786, 0 - 38013, 3 443586, 0
163, 0 179588, 0 -61714,0 420889, 0
164, 0 196944, 0 - 45406, 2 439294, 0
165, 0 211842,0 - 33770, 3 457455, 0
166, 0 208898, 0 -37961, 3 455757, 0
167, 0 187442, 0 -61457,6 436342, 0
168, 0 189569, 0 -59374, 6 438512, 0
169, 0 205686, 0 -46112,7 457484, 0
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Forecast Plot for DRINK 330

(X 10000% ARMA(4,3)
5 -_I T T T T I__
E 1 —= actual
o . 1 forecast
u ] — 0% limi
g)) 33F 3 95,0% limits
X ogf E
Z F ]
o 13F 3
D o ]
3 =
- - T~
-7 & . . . . =
150 154 158 162 166 170
Estimation Period
Model RVBE MAE MAPE ME MPE Al C
(O 128854, 0 100087, 0 80, 6886 5,56124E-13 -55,7166 23, 5583
(D) 128756, 0 100250, 0 78, 5626 -9, 26874E- 13 -53, 4049 23, 5696
(E) 134108, 0 94560, 5 62, 8986 36273, 0 -27,0682 23, 6383
(F) 134247, 0 94371, 6 56, 4955 34780, 6 -21, 4649 23, 6404
(G 159814, 0 129375, 0 97, 5427 -1920, 06 - 60,5793 23, 9635
(H 129568, 0 101349, 0 79, 3535 1567, 1 -53,5101 23, 5567
() 129777, 0 103307, 0 82, 4963 -4244, 18 -57, 8795 23, 5599
(J) 132164, 0 105597, 0 82,0983 - 8165, 74 -57,762 23, 6091
(K) 130514, 0 106712, 0 88, 5485 - 14827, 6 -66, 1863 23,5712
M 128941, 0 101091, 0 80, 2271 -1, 72398E-11 -54,9824 23, 547
(N) 129312, 0 101022, 0 80, 2928 18, 0333 -55,0181 23, 5654
(O 125206, 0 96705, 2 73,6226 -163, 474 - 48, 5558 23,5264
(P) 119175,0 89072, 2 65, 6759 -50, 4849 -41, 56 23, 4531
(Q 116553, 0 85752, 6 64, 6262 -110, 937 -40, 4678 23,4341
Model RVBE RUNS RUNM AUTO MEAN VAR
(O 128854, 0 *k oK i K K
(D) 128756, 0 * K oK *oxx K
(E) 134108, 0 F* oK & * K K
(F) 134247,0 pr oK il K K
(G 159814, 0 LI oK il K K
(H) 129568, 0 bl K i K K
(1) 129777,0 il oK il oK K
(J) 132164, 0 & * * oK il K K
(K) 130514, 0 i oK i K K
(M 128941, 0 bl oK i K K
(N) 129312, 0 Gk * oK il K K
(O 125206, 0 K oK il K K
(P) 119175, 0 oK oK *x K K
(Q 116553, 0 oK K K K K
Key:
RVBE = Root Mean Squared Error
RUNS = Test for excessive runs up and down
RUNM = Test for excessive runs above and bel ow nedi an
AUTO = Box-Pierce test for excessive autocorrel ation
VEAN = Test for difference in nean 1st half to 2nd hal f

VAR = Test for difference in variance 1st half to 2nd half
OK = not significant (p >= 0.05)

* = marginally significant (0.01 < p <= 0.05)

** = significant (0.001 < p <= 0.01)

*** = highly significant (p <= 0.001)
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Residual Plot for DRINK 330
ARMA(4,3)

(X 100050%

35

15

Residual

Estimated Autocorrel ations for residuals

Data variabl e: DRI NK 330
Mbdel : ARMA( 4, 3)

Lower 95, 0% Upper 95, 0%
Lag Aut ocorrel ation Stnd. Error Prob. Limt Prob. Limt
1 -0,00292773 0, 0798087 -0, 156422 0, 156422
2 0, 000482126 0, 0798094 -0, 156424 0, 156424
3 -0, 0462874 0, 0798094 -0, 156424 0, 156424
4 -0, 0236436 0, 0799802 -0, 156759 0, 156759
5 -0, 135543 0, 0800247 -0, 156846 0, 156846
6 0, 0221513 0, 0814739 -0, 159686 0, 159686
7 0, 0643229 0, 0815122 -0, 159761 0, 159761
8 -0, 043393 0, 0818349 -0, 160394 0, 160394
9 0, 110383 0, 0819813 -0,160681 0, 160681
10 0, 000370798 0, 0829226 -0, 162526 0, 162526
11 0, 0465653 0, 0829226 -0, 162526 0, 162526
12 -0, 108865 0, 083089 -0, 162852 0, 162852
13 0, 236937 0, 0839926 -0, 164623 0, 164623
14 -0,174718 0, 088147 -0,172765 0, 172765
15 0, 0902937 0, 0903259 -0, 177036 0, 177036
16 0, 0166056 0, 090899 -0, 178159 0, 178159
17 0, 00889759 0, 0909183 -0, 178197 0, 178197
18 -0, 0528304 0, 0909239 -0, 178208 0, 178208
19 -0, 0382377 0, 0911192 -0, 178591 0, 178591
20 -0, 0633133 0, 0912213 -0, 178791 0, 178791
21 -0,0701858 0, 0915008 -0,179339 0, 179339
22 -0, 0358594 0, 091843 -0, 180009 0, 180009
23 -0,0141263 0, 0919322 -0, 180184 0, 180184
24 0, 0564659 0, 091946 -0, 180211 0, 180211
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Residual Autocorrelations for DRINK 330

ARMA(4,3)
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Tests for Randommess of residuals

Data variabl e: DRI NK 330

Mbdel : ARMA( 4, 3)

Runs above and bel ow nedi an
Medi an = -12928, 8
Nunmber of runs above and bel ow nmedi an = 75
Expect ed nunber of runs = 79,0
Large sanple test statistic z = -0,562265
P-val ue = 0,573932

Runs up and down
Nunber of runs up and down = 112
Expect ed number of runs = 104, 333
Large sanple test statistic z = 1, 36443
P-val ue = 0, 172433

Box- Pi erce Test
Test based on first 24 autocorrel ations
Large sanple test statistic = 26,1927
P-val ue = 0, 343458

The Stat Advi sor

Three tests have been run to determ ne whether or not the residuals
forma random sequence of nunbers. A sequence of random nunbers is
often called white noise, since it contains equal contributions at
many frequencies. The first test counts the nunber of times the
sequence was above or bel ow the nedian. The number of such runs
equal s 75, as conpared to an expected value of 79,0 if the sequence
were random Since the P-value for this test is greater than or equa
to 0.10, we cannot reject the hypothesis that the residuals are random
at the 90% or higher confidence |level. The second test counts the
nunber of tinmes the sequence rose or fell. The nunber of such runs
equal s 112, as conpared to an expected value of 104,333 if the
sequence were random Since the P-value for this test is greater than
or equal to 0.10, we cannot reject the hypothesis that the series is
random at the 90% or higher confidence level. The third test is based
on the sum of squares of the first 24 autocorrelation coefficients
Since the P-value for this test is greater than or equal to 0.10, we
cannot reject the hypothesis that the series is randomat the 90% or
hi gher confidence |evel
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Residual Periodogram for DRINK 330
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Aut omati ¢ Forecasting - DRI NK 500
Anal ysi s Summary
Data vari abl e: DRI NK 500

Nunmber of observations = 157
Start index = 1,0
Sanpling interval = 1,0

Forecast Summary

Forecast nodel selected: ARMA(3, 2)

Nunmber of forecasts generated: 12

Nunmber of periods withheld for validation: 0

Esti mati on Val i dati on
Statistic Peri od Peri od
RVSE 27993, 5
MAE 21577, 2
MAPE 38,934
ME 15, 5005
MPE -20,1191

The Stat Advi sor
This procedure will forecast future values of DRINK 500. The data
cover 157 time periods. Currently, nodel has been selected.

The table al so summari zes the performance of the currently sel ected
model in fitting the historical data. |t displays:

(1) the root nmean squared error (RVMSE)

(2) the nean absolute error (MAE)

(3) the nmean absol ute percentage error (MAPE)

(4) the nmean error (M)

(5) the mean percentage error (MPE)
Each of the statistics is based on the one-ahead forecast errors,
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whi ch are the differences between the data value at tine t and the
forecast of that value nmade at tine t-1. The first three statistics
neasure the magnitude of the errors. A better nodel will give a
smal |l er value. The last two statistics nmeasure bias. A better nopde
will give a value close to 0.0

Time Sequence Plot for DRINK 500
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Forecast Table for DRI NK 500
Model : ARMA( 3, 2)
Peri od Dat a For ecast Resi dua
1,0 5892, 0 59836, 3 -53944, 3
2,0 96420, 0 75114, 1 21305,9
3,0 123240, 0 100928, 0 22311,5
4,0 69872, 0 89379, 6 -19507, 6
5,0 9516, 0 48511, 8 -38995, 8
6,0 29490, 0 71649, 2 -42159, 2
7,0 40416, 0 96342, 1 -55926, 1
8,0 49011, 0 82589, 2 - 33578, 2
9,0 64979, 0 74395, 3 - 9416, 28
10,0 53327, 0 87919, 1 -34592,1
11,0 73364, 0 77451, 6 -4087, 6
12,0 76157, 0 76194, 2 -37,1821
13,0 86727, 0 86998, 2 -271, 243
14,0 90829, 0 74591, 1 16237, 9
15,0 34130, 0 77896, 0 -43766, 0
16,0 38594, 0 71043, 6 -32449,6
17,0 69334, 0 74549, 6 -5215, 61
18,0 162608, 0 97122, 6 65485, 4
19,0 74503, 0 88923, 3 -14420, 3
20,0 81740, 0 59507, 5 22232,5
21,0 89466, 0 61759, 5 27706, 5
22,0 80242, 0 104503, 0 -24260,5
23,0 40644, 0 65408, 2 -24764, 2
24,0 56970, 0 63858, 8 -6888, 77
25,0 82691, 0 93339, 2 -10648, 2
26,0 103564, 0 86081, 5 17482, 5
27,0 133064, 0 72639, 8 60424, 2
28,0 57235, 0 84003, 9 -26768, 9
29,0 68341, 0 65209, 1 3131, 94
30,0 78844, 0 67120, 6 11723, 4
31,0 133182, 0 100649, 0 32533, 4
32,0 55726, 0 77161, 5 -21435,5
33,0 57622, 0 61571, 6 - 3949, 56
34,0 96884, 0 72436, 6 24447, 4
35,0 133876, 0 101678, 0 32198, 3
36,0 51621, 0 76387, 9 - 24766, 9
37,0 69819, 0 55589, 0 14230, 0
38,0 67122, 0 79273,7 -12151,7
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39,0
40,0
41,0
42,0
43,0
44,0
45,0
46, 0
47,0
48, 0
49,0
50,0
51,0
52,0
53,0
54,0
55,0
56,0
57,0
58,0
59,0
60, 0
61,0
62,0
63,0
64,0
65,0
66, 0
67,0
68, 0
69,0
70,0
71,0
72,0
73,0
74,0
75,0
76,0
77,0
78,0
79,0
80,0
81,0
82,0
83,0
84,0
85,0
86,0
87,0
88,0
89,0
90,0
91,0
92,0
93,0
94,0
95,0
96,0
97,0
98,0
99,0
100, 0
101, 0
102, 0
103, 0
104, 0
105, 0
106, 0
107,0
108, 0
109, 0
110, 0
111,0
112,0
113,0
114,0
115,0

71842, 0
121391, 0
44391, 0
56091, 0
69113, 0
123018, 0
48293, 0
60769, 0
65220, 0
105029, 0
48034, 0
68164, 0
77764, 0
112051, 0
119832, 0
83521, 0
143730, 0
107316, 0
32703, 0
32367, 0
43605, 0
77918, 0
75095, 0
62676, 0
69174, 0
58561, 0
77786, 0
145187, 0
110561, 0
73364, 0
78144,0
65859, 0
49145, 0
70276, 0
72929, 0
133505, 0
58068, 0
67303, 0
85649, 0
94004, 0
130293, 0
72063, 0
88602, 0
89053, 0
153077, 0
80622, 0
114443, 0
65482, 0
113627, 0
49711, 0
62851, 0
66233, 0
85389, 0
125614, 0
44566, 0
52337, 0
67917, 0
110243, 0
54666, 0
59796, 0
67505, 0
86155, 0
58159, 0
78803, 0
99505, 0
104503, 0
67668, 0
53377, 0
122547, 0
133918, 0
68696, 0
19630, 0
38061, 0
46315, 0
69454, 0
58347, 0
78553, 0

96486, 0
64192, 6
87973, 7
74689, 4
59061, 1
104131, 0
81347, 0
58125, 5
76327, 9
98172, 4
72097, 0
70289, 7
78434, 9
91237, 6
75109, 4
78505, 3
69566, 8
81483, 6
82179, 1
46179, 5
86130, 9
99072, 7
70445, 2
81735,1
77306, 2
76185, 2
81777, 9
78895, 1
90723, 0
71531, 8
54756, 1
90751, 9
81014, 3
64124, 7
90204, 4
84351, 4
76297, 2
73852, 2
64396, 6
98547, 4
74993, 7
73668, 8
77149, 4
67207, 9
90485, 5
81969, 0
64006, 3
69744,5
89881, 3
67737, 1
78687, 6
70890, 0
90265, 0
78108, 0
81209, 2
67937, 7
66589, 6
101843, 0
78080, 7
63471, 5
77574, 3
92497, 0
73446, 8
73470, 3
82204, 0
86393, 7
72311, 8
69557, 8
76726, 7
93783, 8
81248, 9
51083, 6
72601, 9
95584, 9
80389, 0
76940, 7
84244, 6

62

-24644,0
57198, 4
-43582,7
-18598, 4
10051, 9
18887, 0
-33054,0
2643, 51
-11107,9
6856, 63
- 24063, 0
-2125,71
-670, 858
20813, 4
44722, 6
5015, 7

74163, 2
25832, 4
-49476, 1
-13812,5
-42525,9
-21154,7
4649, 8

-19059,1
-8132, 18
-17624,2
- 3991, 86
66291, 9
19838, 0
1832, 18
23387,9
-24892,9
- 31869, 3
6151, 27
-17275, 4
49153, 6
-18229, 2
- 6549, 21
21252, 4
-4543, 39
55299, 3
-1605, 79
11452, 6
21845,1
62591, 5
-1347, 03
50436, 7
-4262, 49
23745, 7
-18026, 1
-15836, 6
- 4656, 99
-4875, 98
47506, 0
- 36643, 2
-15600, 7
1327, 42
8400, 22
-23414,7
- 3675, 47
-10069, 3
-6342, 04
-15287, 8
5332, 68
17301, 0
18109, 3
-4643, 8
-16180, 8
45820, 3
40134, 2
-12552,9
- 31453, 6
- 34540, 9
-49269, 9
-10935,0
-18593,7
-5691, 57



116, 0 68515, 0 76510, 8 -7995, 81

117,0 73045, 0 80133, 5 -7088, 49
118, 0 108949, 0 76433, 8 32515, 2
119,0 49167, 0 85457, 6 - 36290, 6
120,0 74395, 0 70029, 1 4365, 91
121,0 107352, 0 70590, 1 36761, 9
122,0 131735, 0 101562, 0 30173, 4
123,0 55045, 0 72125,7 -17080, 7
124, 0 67115,0 56449, 9 10665, 1
125,0 73867, 0 81281, 5 -7414, 49
126, 0 126955, 0 94356, 4 32598, 6
127,0 45302, 0 73468, 8 -28166, 8
128, 0 65839, 0 68223, 5 -2384,51
129,0 76034, 0 72413, 9 3620, 14
130, 0 81214, 0 97847,0 -16633, 0
131, 0 140101, 0 69562, 5 70538, 5
132,0 58920, 0 82842, 6 -23922,6
133,0 71532,0 74799, 5 - 3267, 49
134, 0 89703, 0 58461, 1 31241, 9
135, 0 140490, 0 103040, 0 37449,7
136, 0 66515, 0 80289, 1 -13774,1
137,0 87332,0 55922, 8 31409, 2
138, 0 60647, 0 77158, 6 -16511, 6
139,0 108672, 0 92424, 0 16248, 0
140, 0 56061, 0 68832, 0 -12771,0
141, 0 72518, 0 78746, 5 -6228, 51
142,0 73792,0 73032, 6 759, 428
143, 0 77000, 0 87621, 5 -10621,5
144,0 134038, 0 74796, 2 59241, 8
145, 0 41425, 0 84434, 0 - 43009, 0
146, 0 46963, 0 69261, 7 -22298,7
147, 0 57539, 0 60381, 5 -2842, 48
148, 0 118007, 0 105526, 0 12480, 9
149, 0 45278, 0 81575, 8 - 36297, 8
150, 0 56730, 0 60205, 2 - 3475, 18
151, 0 58896, 0 75472, 9 -16576, 9
152, 0 111362, 0 97669, 7 13692, 3
153, 0 45986, 0 75183, 0 -29197,0
154, 0 76439, 0 69650, 0 6789, 0
155, 0 96520, 0 76474, 4 20045, 6
156, 0 101368, 0 96435, 3 4932, 67
157, 0 65638, 0 67889, 4 -2251, 39
Lower 95, 0% Upper 95, 0%

Peri od For ecast Limt Limt

158, 0 67883, 5 12242, 3 123525, 0
159, 0 83700, 8 27477,5 139924, 0
160, 0 84016, 0 27494, 0 140538, 0
161, 0 73788, 5 14582, 1 132995, 0
162, 0 75568, 5 15043, 8 136093, 0
163, 0 80352, 6 19700, 9 141004, 0
164, 0 79227, 7 18392, 7 140063, 0
165, 0 76604, 3 15696, 0 137513,0
166, 0 77555, 9 16543, 0 138569, 0
167, 0 78819, 6 17801, 0 139838, 0
168, 0 78214,5 17170, 3 139259, 0
169, 0 77579, 2 16533, 6 138625, 0

This table shows the forecasted values for DRINK 500. During the
period where actual data is available, it also displays the predicted
values fromthe fitted nodel and the residuals (data-forecast). For
time periods beyond the end of the series, it shows 95, 0% prediction
limts for the forecasts. These |linmts show where the true data val ue
at a selected future tine is likely to be with 95, 0% confi dence
assuning the fitted nodel is appropriate for the data. You can plot
the forecasts by selecting Forecast Plot fromthe |ist of graphica
options. You can change the confidence |level while view ng the plot
if you press the alternate nouse button and sel ect Pane Options. To
test whether the nodel fits the data adequately, select Mde
Conparisons fromthe |ist of Tabular Options
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Forecast Plot for DRINK 500
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Mbdel Conpari son
Data variable: DRI NK 500
Number of observations = 157
Start index = 1,0

Sanpling interval = 1,0

Li near trend = 74367,3 + 46,1683 t

Quadratic trend = 65563,5 + 378,386 t + -2,10264 t"2
Exponential trend = exp(11,0709 + 0,00136305 t)
S-curve trend = exp(11,2485 + -1,947 /t)

Si mpl e noving average of 3 terns

(H) Sinple exponential smoothing with al pha = 0, 0086

(1) Brown's linear exp. smoothing with al pha = 0, 0036

(J) Holt's linear exp. smoothing with al pha = 0,0521 and beta = 0, 0376
(K) Brown's quadratic exp. smoothing with al pha = 0,0022

(M ARMA(O, 0)

(N ARMA(1, 0)

(O ARMVA(2,1)

(P) ARMA(3, 2)

(Q ARMA(4,3)

Esti mati on Period

Mbdel  RVSE MAE VAPE ME MPE Al C

(O 30220, 0 23718, 1 45, 0834 1, 94643E-12 -25,4388 20, 658
(D 30066, 0 23792, 4 43, 8597 -4,26362E-12 -24,0202 20, 6605
(B) 30981, 4 23291, 1 40, 3065 6293, 78 -14, 6355 20, 7078
(F) 30504, 6 23013, 2 34, 2594 5590, 12 -9, 59559 20, 6767
(9 36285, 2 29369, 0 48, 365 - 156, 455 -21,7908 20, 9983
(H 30364, 9 23375, 4 43,5691 2499, 16 -21, 8097 20, 6548
(1) 30288, 0 23492, 8 44,1467 1648, 94 -23,1121 20, 6498
(J) 30969, 3 25051, 5 44,9583 -1008, 07 - 24, 4865 20, 707
(K) 30272, 5 23511, 0 44,2103 1520, 51 -23, 283 20, 6487
(M 30196, 0 23645, 5 45,5771 -7,13693E-12 -26, 047 20, 6437
(N 30188, 0 23580, 7 45, 3658 25, 3538 -25,798 20, 6559
(O 29856, 1 23416, 8 44,2292 -16, 7931 - 24,5106 20, 6592
(P) 27993, 5 21577, 2 38,934 15, 5005 -20,1191 20, 5559
(Q 28032, 9 20942, 4 37,8877 41, 255 -19, 6322 20, 5842



(O 30220, 0 il * il oK K

(D) 30066, 0 il K *oxx K K

(E) 30981, 4 il oK il K K

(F) 30504, 6 il oK i K K

(G 36285, 2 il oK il oK K

(H) 30364, 9 il oK il K K

(1) 30288, 0 il oK i K K

(J) 30969, 3 i K *oxx K K

(K) 30272,5 il oK il K K

(M 30196, 0 il * il K K

(N) 30188, 0 il oK *oxx K K

(O 29856, 1 oK oK il K K

(P) 27993, 5 oK oK * K K

(Q 28032, 9 oK oK * K K

Key:

RVMBE = Root Mean Squared Error

RUNS = Test for excessive runs up and down

RUNM = Test for excessive runs above and bel ow nedi an
AUTO = Box-Pierce test for excessive autocorrelation
MEAN = Test for difference in mean 1st half to 2nd half

VAR = Test for difference in variance 1st half to 2nd hal f
OK = not significant (p >= 0.05)

* = marginally significant (0.01 < p <= 0.05)

** = significant (0.001 < p <= 0.01)

*** = highly significant (p <= 0.001)

The Stat Advi sor

This table conpares the results of fitting different nodels to the
data. The nodel with the | owest value of the Akai ke Information
Criterion (AIC) is nodel P, which has been used to generate the
forecasts.

The table al so sunmarizes the results of five tests run on the
residual s to determ ne whether each nodel is adequate for the data.
An OK neans that the npdel passes the test. ©One * neans that it fails

at the 95% confidence level. Two *'s neans that it fails at the 99%
confidence level. Three *'s neans that it fails at the 99.9%
confidence level. Note that the currently selected nodel, nodel P,

passes 4 tests. Since no tests are statistically significant at the
95% or hi gher confidence level, the current nodel is probably adequate
for the data.

Residual Plot for DRINK 500
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Estimated Autocorrel ations for residuals
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Data variabl e: DRI NK 500
Model : ARMA( 3, 2)

Lower 95, 0% Upper 95, 0%
Lag Aut ocorrel ation Stnd. Error Prob. Limt Prob. Limt
1 0, 00209441 0, 0798087 -0, 156422 0, 156422
2 0, 0472376 0, 079809 -0, 156423 0, 156423
3 0, 0592208 0, 0799869 -0, 156772 0, 156772
4 0, 0223762 0, 0802657 -0, 157318 0, 157318
5 -0, 0213378 0, 0803054 -0, 157396 0, 157396
6 -0,0177946 0, 0803415 -0, 157467 0, 157467
7 -0, 0742452 0, 0803666 -0, 157516 0, 157516
8 0, 00445004 0, 0808023 -0, 15837 0, 15837
9 0, 0374539 0, 0808039 -0, 158373 0, 158373
10 -0, 081009 0, 0809144 -0, 15859 0, 15859
11 0, 0211187 0, 0814293 -0, 159599 0, 159599
12 -0,179373 0, 0814642 -0, 159667 0, 159667
13 0, 312781 0, 0839422 -0, 164524 0, 164524
14 -0,131817 0, 0910634 -0,178481 0, 178481
15 -0, 0231042 0, 0922708 -0, 180848 0, 180848
16 0, 0295145 0, 0923076 -0, 18092 0, 18092
17 0, 00646549 0, 0923677 -0, 181038 0, 181038
18 0, 0494198 0, 0923706 -0, 181043 0, 181043
19 -0, 0416622 0, 0925389 -0, 181373 0, 181373
20 -0, 164648 0, 0926583 -0, 181607 0, 181607
21 -0, 00410647 0, 0945034 -0, 185224 0, 185224
22 0, 0133041 0, 0945045 -0, 185226 0, 185226
23 -0, 0320158 0, 0945164 -0, 185249 0, 185249
24 0, 00695187 0, 0945855 -0, 185385 0, 185385

The St at Advi sor

This table shows the estimated autocorrel ati ons between the
residuals at various lags. The lag k autocorrelation coefficient
measures the correlation between the residuals at time t and tine t-k
Al so shown are 95,0% probability limts around 0.0. |If the
probability limts at a particular lag do not contain the estinmated
coefficient, there is a statistically significant correlation at that
lag at the 95,0%confidence level. In this case, 2 of the 24
autocorrel ation coefficients are statistically significant at the
95, 0% confidence level, inplying that the residuals nmay not be
conpl etely random (white noise). You can plot the autocorrelation
coefficients by selecting Residual Autocorrelation Function fromthe
list of Graphical Options.

Residual Autocorrelations for DRINK 500
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Tests for Randommess of residuals
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Data variabl e: DRI NK 500

Model : ARMA( 3, 2)

Runs above and bel ow nedi an
Medi an = -3991, 86
Nunmber of runs above and bel ow medi an = 80
Expect ed nunber of runs = 79,0
Large sanple test statistic z = 0,0803236
P-val ue = 0, 935974

Runs up and down
Nunmber of runs up and down = 106
Expect ed number of runs = 104, 333
Large sanple test statistic z = 0,222116
P-val ue = 0, 824219

Box- Pi erce Test
Test based on first 24 autocorrel ations
Large sanple test statistic = 31,7677
P-val ue = 0, 132859

The Stat Advi sor

Three tests have been run to determ ne whether or not the residuals
forma random sequence of nunbers. A sequence of random nunbers is
often called white noise, since it contains equal contributions at
many frequencies. The first test counts the nunber of tines the
sequence was above or bel ow the nedian. The number of such runs
equal s 80, as conpared to an expected value of 79,0 if the sequence
were random Since the P-value for this test is greater than or equa
to 0.10, we cannot reject the hypothesis that the residuals are random
at the 90% or higher confidence |level. The second test counts the
nunber of tines the sequence rose or fell. The nunber of such runs
equal s 106, as conpared to an expected value of 104,333 if the
sequence were random Since the P-value for this test is greater than
or equal to 0.10, we cannot reject the hypothesis that the series is
random at the 90% or hi gher confidence level. The third test is based
on the sum of squares of the first 24 autocorrelation coefficients
Since the P-value for this test is greater than or equal to 0.10, we
cannot reject the hypothesis that the series is randomat the 90% or
hi gher confidence |evel

Residual Periodogram for DRINK 500
(X 1,E198 ARMA(3,2)

Ordinate

0 0,1 0.2 03 04 0,
frequency
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Anal ysi s Summary
Data variable: DRI NK LI GHT 330

Nunmber of observations = 157
Start index = 1,0
Sanpling interval = 1,0

Forecast Summary

Forecast nodel selected: ARVA(4, 3)

Number of forecasts generated: 12

Nunmber of periods withheld for validation: 0

Esti mation Val i dati on
Statistic Peri od Peri od
RVBE 18072, 8
MAE 13314, 6
MAPE 44,3078
ME 368,178
MPE - 25, 0429

The Stat Advi sor
This procedure will forecast future values of DRINK LI GHT 330. The
data cover 157 tinme periods. Currently, npdel has been sel ected.

The tabl e al so summari zes the performance of the currently sel ected
nodel in fitting the historical data. |t displays:

(1) the root nmean squared error (RVSE)

(2) the nmean absolute error (MAE)

(3) the nmean absol ute percentage error (MAPE)

(4) the nmean error (ME)

(5) the mean percentage error (MPE)
Each of the statistics is based on the one-ahead forecast errors,
which are the differences between the data value at tine t and the
forecast of that value nmade at tine t-1. The first three statistics
neasure the magnitude of the errors. A better nodel will give a
smal l er value. The last two statistics neasure bias. A better npdel
will give a value close to 0.0.

Time Sequence Plot for DRINK LIGHT 330

(X 10000) ARMA(4,3)
14 F ' ' ' ' ' ]
i ¥ actual
11 - — forecast
1 — 95,0% limits

DRINK LIGHT 330

Forecast Table for DRINK LI GHT 330

Mbdel : ARMA( 4, 3)
Peri od Dat a For ecast Resi dual

1,0 1729, 0 31717, 4 -29988, 4
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39,0

44,0

46, 0

49,0

51,0

56,0

61,0

63,0

68, 0

71,0
72,0
73,0
74,0
75,0
76,0
77,0
78,0

39506, 0
63032, 0
25499, 0
3914, 0

15344, 0
21852, 0
29810, 0
36206, 0
27035, 0
35658, 0
36083, 0
32420, 0
43275, 0
24593, 0
24910, 0
39793, 0
102312, 0
44554, 0
47653, 0
70327, 0
48730, 0
29029, 0
33708, 0
52489, 0
66194, 0
84297, 0
44268, 0
47658, 0
58802, 0
100624, 0
37042, 0
41571, 0
66014, 0
86121, 0
34384, 0
45948, 0
39469, 0
51730, 0
77499, 0
24956, 0
32176, 0
37149, 0
71364, 0
24524, 0
32498, 0
30001, 0
54037, 0
24633, 0
31507, 0
37628, 0
54700, 0
51763, 0
35065, 0
61816, 0
45282, 0
18470, 0
22465, 0
26163, 0
45171, 0
37041, 0
52869, 0
55138, 0
32494, 0
38640, 0
68140, 0
55623, 0
38044, 0
43262, 0
34979, 0
51643, 0
66987, 0
41729, 0
72947,0
34144, 0
41648, 0
55467, 0
68779, 0

39787, 7
48798, 9
39396, 3
20405, 9
34474,1
51790, 9
36817, 9
23738, 5
27512, 3
29382, 8
33838, 7
37947, 7
33952, 0
38546, 7
37986, 6
36531, 3
43491, 3
40700, 8
31250, 0
38447, 0
73428, 4
49701, 0
44647, 1
58946, 1
52295, 7
40873, 0
41857, 8
46024, 2
54794, 2
67339, 4
54023, 6
44939, 3
51902, 2
76454, 3
51093, 3
41404, 6
56088, 5
67819, 1
45905, 9
49025, 4
41354, 7
46876, 1
62255, 8
42439, 7
35518, 6
39870, 3
56764, 7
39590, 4
35800, 1
36565, 2
48222, 1
37448, 6
36871, 3
38802, 9
50088, 0
48731, 6
38208, 0
51641, 7
47609, 9
34323,1
32303, 0
34859, 9
43337, 7
38669, 3
46960, 2
53356, 7
40674, 0
39548, 1
55777, 5
52121, 2
44312, 7
46776, 4
39760, 3
49332, 2
54736, 3
45157, 2
60357, 3
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- 281, 656
14233,1
-13897, 3
-16491, 9
-19130,1
-29938, 9
-7007, 85
12467, 5
-477, 253
6275, 24
2244, 29
-5527, 69
9322, 96
-13953,7
-13076, 6
3261, 67
58820, 7
3853, 19
16403, 0
31880, 0
- 24698, 4
-20672,0
-10939, 1
- 6457, 08
13898, 3
43424, 0
2410, 2

1633, 8

4007, 8

33284, 6
-16981, 6
- 3368, 32
14111, 8
9666, 72
-16709, 3
4543, 43
-16619, 5
-16089, 1
31593, 1
- 24069, 4
-9178, 71
-9727, 07
9108, 19
-17915,7
- 3020, 56
- 9869, 28
-2727, 69
-14957, 4
-4293, 11
1062, 82
6477, 89
14314, 4
-1806, 33
23013, 1
- 4805, 96
-30261, 6
-15743,0
- 25478, 7
-2438,91
2717, 85
20566, 0
20278, 1
-10843,7
-29, 3083
21179, 8
2266, 33
- 2630, 04
3713, 94
-20798,5
-478, 182
22674, 3
-5047, 42
33186, 7
-15188, 2
-13088, 3
10309, 8
8421, 7



79,0
80,0
81,0
82,0
83,0
84,0
85,0
86,0
87,0
88,0
89,0
90,0
91,0
92,0
93,0
94,0
95,0
96,0
97,0
98,0
99,0
100, 0
101,0
102, 0
103, 0
104,0
105, 0
106, 0
107, 0
108, 0
109, 0
110,0
111,0
112,0
113,0
114,0
115,0
116, 0
117,0
118,0
119,0
120,0
121,0
122,0
123,0
124,0
125,0
126, 0
127,0
128,0
129,0
130, 0
131,0
132,0
133,0
134,0
135,0
136, 0
137,0
138,0
139,0
140, 0
141, 0
142, 0
143, 0
144, 0
145,0
146, 0
147,0
148, 0
149, 0
150, 0
151,0
152, 0
153, 0
154,0
155,0

86603, 0
43856, 0
55272, 0
54566, 0
100158, 0
45034, 0
59379, 0
37937, 0
68496, 0
35396, 0
41607, 0
39712, 0
49848, 0
87452, 0
26510, 0
31013, 0
40710, 0
70453, 0
26349, 0
32103, 0
35832, 0
55341, 0
28008, 0
37581, 0
55575, 0
52078, 0
27685, 0
21846, 0
44773, 0
69257, 0
39803, 0
14233, 0
25351, 0
32003, 0
38891, 0
68262, 0
63043, 0
36297, 0
45330, 0
79252, 0
26065, 0
41843, 0
61107, 0
79576, 0
33865, 0
40391, 0
52484, 0
86718, 0
36448, 0
58465, 0
58662, 0
68727, 0
112260, 0
41500, 0
56766, 0
73726, 0
111150, 0
53235, 0
63154, 0
43496, 0
95422, 0
36516, 0
42143, 0
44976, 0
52426, 0
93532, 0
23067, 0
30552, 0
36582, 0
72704, 0
26104, 0
32860, 0
35591, 0
55181, 0
29690, 0
36453, 0
53907, 0

45820, 0
45807, 2
48554, 2
57486, 4
68500, 5
54193, 0
49623, 3
52126, 8
72613, 1
53856, 5
52441, 0
44847, 9
57057, 9
44738, 6
47081, 6
40028, 2
45174, 6
66883, 6
43932, 9
35241, 3
41679, 1
57312, 2
40360, 0
35957, 2
39739, 5
50757, 1
38254, 6
37702, 6
47979, 4
50810, 8
40605, 6
31601, 4
39606, 7
55800, 9
45296, 9
30856, 9
36096, 6
37800, 6
37695, 4
54457, 6
59024, 7
40271, 8
44687, 3
64776, 6
42672, 1
39779, 0
52468, 2
64798, 3
47415, 1
40707, 6
49713, 8
67388, 1
46955, 8
56487, 0
51341, 4
57589, 3
83134, 2
56425, 1
50265, 5
61956, 5
80309, 8
61388, 7
54965, 9
47735, 3
71487, 6
48582, 4
48442, 7
43016, 9
47292, 8
70086, 6
43589, 4
34998, 5
39862, 9
57910, 6
40365, 7
36362, 7
39568, 1
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40783, 0
-1951, 19
6717, 82
-2920, 39
31657, 5
- 9159, 03
9755, 69
-14189, 8
-4117, 07
-18460, 5
-10834, 0
-5135, 85
-7209, 94
42713, 4
-20571,6
-9015, 21
-4464, 62
3569, 43
-17583, 9
-3138, 3
-5847, 06
-1971, 2
-12352,0
1623, 78
15835, 5
1320, 87
- 10569, 6
- 15856, 6
- 3206, 43
18446, 2
-802, 603
-17368, 4
-14255,7
-23797,9
- 6405, 91
37405,1
26946, 4
-1503, 58
7634, 61
24794, 4
-32959,7
1571, 22
16419, 7
14799, 4
-8807,1
611, 995
15, 8454
21919, 7
-10967, 1
17757, 4
8948, 2

1338, 86
65304, 2
-14987,0
5424, 63
16136, 7
28015, 8
-3190, 12
12888, 5
-18460, 5
15112, 2
-24872,7
-12822,9
-2759, 29
-19061, 6
44949, 6
-25375,7
-12464,9
-10710, 8
2617, 4

-17485, 4
-2138,54
-4271,91
-2729, 61
-10675,7
90, 311

14338, 9



156, 0 50516, 0 50506, 9 9, 05393

157, 0 26854, 0 39018, 1 -12164,1
Lower 95, 0% Upper 95, 0%

Peri od For ecast Limt Limt

158, 0 37381, 8 1509, 42 73254, 2
159, 0 48517, 9 12509, 9 84526, 0
160, 0 49745, 8 13725, 2 85766, 4
161, 0 37623,7 1573, 19 73674, 1
162, 0 39203, 4 - 637, 085 79043, 9
163, 0 45910, 2 5481, 1 86339, 3
164, 0 48062, 4 7630, 18 88494, 6
165, 0 42513, 8 2079, 59 82948, 1
166, 0 41630, 2 365, 782 82894, 5
167, 0 45027, 3 3339, 49 86715, 2
168, 0 46987, 4 5271, 58 88703, 2
169, 0 44673, 7 2957, 54 86389, 9

This tabl e shows the forecasted values for DRINK LI GHT 330. During
the period where actual data is available, it also displays the
predicted values fromthe fitted nodel and the residuals
(data-forecast). For tine periods beyond the end of the series, it
shows 95,0% prediction limts for the forecasts. These limts show
where the true data value at a selected future tine is likely to be
wi th 95, 0% confi dence, assuming the fitted nodel is appropriate for
the data. You can plot the forecasts by selecting Forecast Plot from
the list of graphical options. You can change the confidence |eve
while viewing the plot if you press the alternate nouse button and
sel ect Pane Options. To test whether the npdel fits the data
adequat el y, select Mddel Conparisons fromthe |ist of Tabular Options

Forecast Plot for DRINK LIGHT 330

(x 1000) ARMA(4,3)
o - ' ' ' ' ]
8 i 1 —= actual
79F /\N 4 — forecast
= ] — 95,0% limits
o 59F .
— . ]
39 .
X : ]
< 19fF ]
D: g /\/\/\ ]
0O L , , , , ]

150 154 158 162 166 170

Dat a variable: DRI NK LI GHT 330
Nunmber of observations = 157
Start index = 1,0

Sanpling interval = 1,0

(C) Linear trend = 41356,2 + 76,3289 t
(D) Quadratic trend = 36035,3 + 277,12t + -1,27083 t"2
(E) Exponential trend = exp(10,4618 + 0, 0025051 t)
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Root Mean Squared Error

Test for excessive runs up and down

Test for excessive runs above and bel ow nedi an
Box- Pi erce test for excessive autocorrelation

Test for difference in nean 1st half to 2nd half
VAR = Test for difference in variance 1st half to 2nd hal f
OK = not significant (p >= 0.05)

* = marginally significant (0.01 < p <= 0.05)

** = significant (0.001 < p <= 0.01)

*** = highly significant (p <= 0.001)

(F) S-curve trend = exp(10, 7598 + -2,78768 /1)

(G Sinple noving average of 3 terms

(H) Sinple exponential snoothing with al pha = 0, 1421

(1) Brown's linear exp. smoothing with al pha = 0,0077

(J) Holt's linear exp. smoothing with al pha = 0,1593 and beta = 0, 0222

(K) Brown's quadratic exp. smoothing with al pha = 0,0037

(M ARMA(O, 0)

(N ARMA(1, 0)

(O ARMVA(2,1)

(P) ARMA(3, 2)

(Q ARMA(4,3)

Estination Period

Mbdel RMSE MAE MAPE VE MPE Al C

(O 20394, 4 15873, 6 57,5627 -3,93921E-12 -36, 7317 19, 8715
(D) 20324, 2 15769, 6 54, 7563 -4,17093E- 13 -34,0329 19,8774
(E) 20968, 6 15591, 1 50, 2884 4506, 18 - 22,3146 19, 927
(F) 20411, 8 15194, 6 37, 2854 3879, 96 -10, 9966 19, 8732
(9 22947, 3 18968, 8 49, 5957 -74,3203 -21, 868 20, 0819
(H 20196, 8 16194, 1 51, 4983 602, 797 -27,6614 19, 8393
() 20566, 1 16181, 5 61, 0451 - 528, 295 -40, 6271 19, 8755
(J) 20454, 6 16528, 1 53, 0146 -197, 184 -29, 6933 19,8774
(K) 20529, 3 16228, 3 61, 4043 - 1059, 42 -41, 7488 19, 872
M 20623, 0 16170, 8 61, 2784 -5,19049E- 12 -40, 119 19, 8811
(N 20463, 6 16091, 9 60, 0625 26,9742 - 38, 8136 19, 8783
(O 20583, 9 16062, 0 59, 8361 47,5969 - 38,5699 19, 9155
(P) 19020, 7 14633, 4 50, 9111 270, 477 - 30, 2031 19, 783
(Q 18072, 8 13314, 6 44,3078 368, 178 - 25,0429 19, 7062
Model RVSE RUNS RUNM AUTO MEAN VAR

(O 20394, 4 ** (04 ok K K

(D 20324, 2 ** (04 ok K K

(B) 20968, 6 ** (04 ok K K

(F) 20411, 8 ** (04 *Ex oK XK

(9 22947, 3 ** (04 ok K K

(H 20196, 8 * oK ok K XK

(1) 20566, 1 ** (04 e K XK

(J3) 20454, 6 ok oK REOK K

(K) 20529, 3 ** (04 ok K XK

(M 20623, 0 ** oK Tt K K

(N 20463, 6 * oK *FR K XK

(O 20583, 9 (04 (04 ** 4 oK K

(P) 19020, 7 * K 4 K K

(Q 18072, 8 (04 oK (074 K K

Key:

RVSE

RUNS

RUNM

AUTO

MEAN

The St at Advi sor

This table conpares the results of fitting different nodels to the
data. The nodel with the | owest value of the Akai ke Information
Criterion (AIC) is nodel Q which has been used to generate the
forecasts.

The table al so sunmarizes the results of five tests run on the
residuals to determ ne whether each nodel is adequate for the data.
An OK neans that the nbdel passes the test. One * neans that it fails

at the 95%confidence level. Two *'s neans that it fails at the 99%
confidence level. Three *'s neans that it fails at the 99.9%
confidence level. Note that the currently selected nodel, nodel Q

passes 5 tests. Since no tests are statistically significant at the
95% or hi gher confidence level, the current nodel is probably adequate
for the data.
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Residual Plot for DRINK LIGHT 330
ARMA(4,3)

(X 100(9

47
27

7

Residual

-13

-33

0 40 80 120 160

Estimated Autocorrel ations for residuals

Data variable: DRI NK LI GHT 330
Mbdel : ARMA( 4, 3)

Lower 95, 0% Upper 95, 0%

Lag Aut ocorrel ation Stnd. Error Prob. Limt Prob. Limt
1 -0,0163183 0, 0798087 -0, 156422 0, 156422
2 0, 00667143 0, 0798299 -0, 156464 0, 156464
3 -0,00115774 0, 0798335 -0, 156471 0, 156471
4 -0, 02487 0, 0798336 -0, 156471 0, 156471
5 -0,0682998 0, 0798829 -0, 156568 0, 156568
6 0, 0543502 0, 080254 -0, 157295 0, 157295
7 0, 0558792 0, 0804881 -0, 157754 0, 157754
8 -0, 0000690295 0, 0807348 -0, 158238 0, 158238
9 0, 104561 0, 0807348 -0, 158238 0, 158238
10 -0, 0379984 0, 0815928 -0, 159919 0, 159919
11 0, 0666746 0, 0817055 -0, 16014 0, 16014
12 -0, 160998 0, 0820513 -0,160818 0, 160818
13 0, 220139 0, 0840393 -0, 164714 0, 164714
14 -0, 156457 0, 0876353 -0,171762 0,171762
15 -0, 085204 0, 0893968 -0, 175215 0, 175215
16 0, 0157188 0, 0899125 -0, 176226 0, 176226
17 0,012138 0, 08993 -0, 17626 0, 17626
18 -0, 0207319 0, 0899405 -0, 17628 0, 17628
19 -0, 0375212 0, 0899709 -0, 17634 0, 17634
20 -0, 128694 0, 0900705 -0,176535 0, 176535
21 -0,081131 0, 0912342 -0,178816 0, 178816
22 -0, 000729601 0, 0916926 -0,179715 0, 179715
23 -0, 0375167 0, 0916926 -0, 179715 0, 179715
24 -0, 0623887 0, 0917904 -0, 179906 0, 179906

The St at Advi sor

This table shows the estimated autocorrel ati ons between the
residual s at various lags. The lag k autocorrelation coefficient
measures the correlation between the residuals at time t and tine t-k
Al so shown are 95,0% probability limts around 0.0. |If the
probability limts at a particular lag do not contain the esti mated
coefficient, there is a statistically significant correlation at that
lag at the 95,0%confidence level. In this case, 2 of the 24
aut ocorrel ation coefficients are statistically significant at the
95, 0% confidence level, inplying that the residuals may not be
conpl etely random (white noise). You can plot the autocorrelation
coefficients by selecting Residual Autocorrelation Function fromthe
list of Graphical Options.
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Residual Autocorrelations for DRINK LIGHT 330

ARMA(4,3)
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Tests for Randommess of residuals

Data variable: DRI NK LI GHT 330

Mbdel : ARMA( 4, 3)

Runs above and bel ow nedi an
Medi an = -2138, 54
Nunmber of runs above and bel ow nmedi an = 67
Expect ed number of runs = 79,0
Large sanple test statistic z = -1,84744
P-val ue = 0, 0646826

Runs up and down
Nunmber of runs up and down = 106
Expect ed number of runs = 104, 333
Large sanple test statistic z = 0,222116
P-val ue = 0, 824219

Box- Pi erce Test
Test based on first 24 autocorrel ations
Large sanple test statistic = 25,9508
P-val ue = 0, 355667

The Stat Advi sor

Three tests have been run to determ ne whether or not the residuals
forma random sequence of nunbers. A sequence of random nunbers is
often called white noise, since it contains equal contributions at
many frequencies. The first test counts the nunber of times the
sequence was above or bel ow the nmedian. The nunmber of such runs
equal s 67, as conpared to an expected value of 79,0 if the sequence
were random Since the P-value for this test is less than 0.10, we
can reject the hypothesis the residuals are randomat the 90%
confidence |level. The second test counts the number of times the
sequence rose or fell. The number of such runs equals 106, as
conpared to an expected value of 104,333 if the sequence were random
Since the P-value for this test is greater than or equal to 0.10, we
cannot reject the hypothesis that the series is randomat the 90% or
hi gher confidence level. The third test is based on the sum of
squares of the first 24 autocorrelation coefficients. Since the
P-value for this test is greater than or equal to 0.10, we cannot
reject the hypothesis that the series is randomat the 90% or higher
confidence level. Since the three tests are sensitive to different
types of departures fromrandom behavior, failure to pass any test
suggests that the residuals are not conpletely random and that the
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sel ected nodel does not capture all of the structure in the data.

Residual Periodogram for DRINK LIGHT 330

(X 1,E93 . . ARMA(4,3) . .
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frequency

Aut omati ¢ Forecasting - DRI NK LI GHT 500
Anal ysi s Summary
Data variable: DRI NK LI GHT 500

Nunmber of observations = 157
Start index = 1,0
Sanpling interval = 1,0

Forecast Summary

Forecast nmodel sel ected: ARMA(4, 3)

Number of forecasts generated: 12

Nunber of periods withheld for validation: O

Esti mation Val i dati on
Statistic Peri od Peri od
RVSE 4473, 41
MAE 3364, 45
MAPE 41, 1051
ME 114, 492
MPE -24,3517

The St at Advi sor
This procedure will forecast future values of DRINK LIGHT 500. The
data cover 157 tinme periods. Currently, npdel has been sel ected.

The table al so summari zes the performance of the currently sel ected
model in fitting the historical data. |t displays:

(1) the root mean squared error (RVSE)

(2) the nmean absolute error (MAE)

(3) the nean absol ute percentage error (MAPE)

(4) the nmean error (ME)

(5) the mean percentage error (MPE)
Each of the statistics is based on the one-ahead forecast errors,
which are the differences between the data value at tine t and the
forecast of that value nmade at tine t-1. The first three statistics
neasure the magnitude of the errors. A better nodel will give a
smal l er value. The last two statistics measure bias. A better npdel
will give a value close to 0.0.
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Time Sequence Plot for DRINK LIGHT 500

(X 10000) ARMA(4,3)
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Forecast Table for DRINK LI GHT 500

Mbdel : ARMA( 4, 3)

Peri od Dat a For ecast Resi dua
1,0 332,0 9912, 33 - 9580, 33
2,0 9179, 0 8879, 99 299, 01

3,0 15359, 0 11722, 7 3636, 3

4,0 9820, 0 12445, 4 - 2625, 39
50 7924, 0 7632, 29 291, 708
6,0 13963, 0 10467, 5 3495, 48
7,0 20989, 0 14952, 9 6036, 05
8,0 15066, 0 14194, 7 871, 339
9,0 13197, 0 12299, 2 897, 791
10,0 10034, 0 14350, 4 -4316, 35
11,0 12598, 0 15538, 3 - 2940, 28
12,0 10637, 0 13331, 9 -2694, 94
13,0 10470, 0 12813, 3 - 2343, 29
14,0 11077,0 11965, 6 - 888, 637
15,0 7281, 0 12747,0 -5466, 01
16,0 7739, 0 10768, 4 -3029, 35
17,0 11305, 0 10428, 1 876, 89

18,0 22833, 0 12327,9 10505, 1
19,0 13717,0 14583, 2 - 866, 214
20,0 14078, 0 12229, 0 1849, 02
21,0 15457, 0 12973, 9 2483, 07
22,0 12000, 0 18297, 1 -6297, 09
23,0 10412, 0 13018, 0 - 2606, 0
24,0 11100, 0 12356, 5 -1256, 54
25,0 16365, 0 14718, 6 1646, 38
26,0 18106, 0 14083, 6 4022, 4

27,0 19103, 0 14237,5 4865, 45
28,0 12699, 0 15437, 3 -2738, 32
29,0 14718, 0 14961, 9 -243, 851
30,0 14536, 0 15596, 0 -1059, 95
31,0 20414, 0 16410, 0 4003, 98
32,0 11567, 0 15827, 9 -4260, 9
33,0 12346, 0 14234, 8 -1888, 77
34,0 19325, 0 13919, 1 5405, 87
35,0 17488, 0 18572, 3 -1084, 27
36,0 11298, 0 14757, 9 - 3459, 87
37,0 14360, 0 12492, 3 1867, 68
38,0 12021, 0 17012, 0 - 4990, 96
39,0 13189, 0 14989, 5 -1800, 55
40,0 16178, 0 12178, 1 3999, 88
41,0 9247, 0 15805, 2 - 6558, 19
42,0 11859, 0 12482, 2 -623, 227
43,0 10920, 0 12411, 0 -1491, 04
44,0 17229, 0 14611, 0 2618, 03
45,0 8555, 0 13258, 8 -4703, 84
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46, 0
47,0
48, 0
49,0
50,0
51,0
52,0
53,0
54,0
55,0
56,0
57,0
58,0
59,0
60, 0
61,0
62,0
63,0
64,0
65,0
66, 0
67,0
68, 0
69,0
70,0
71,0
72,0
73,0
74,0
75,0
76,0
77,0
78,0
79,0
80,0
81,0
82,0
83,0
84,0
85,0
86,0
87,0
88,0
89,0
90,0
91,0
92,0
93,0
94,0
95,0
96,0
97,0
98,0
99,0
100, 0
101,0
102, 0
103, 0
104,0
105, 0
106, 0
107, 0
108, 0
109, 0
110, 0
111, 0
112,0
113, 0
114,0
115,0
116, 0
117, 0
118,0
119,0
120,0
121,0
122,0

11646, 0
11337,0
11714,0
8818, 0
11724,0
12677, 0
20356, 0
15626, 0
10970, 0
16752, 0
13451, 0
7111,0
7999, 0
9822, 0
15066, 0
10884, 0
11309, 0
13426, 0
11192,0
13961, 0
23827,0
21667, 0
12828, 0
15077, 0
10784, 0
9749, 0
15232, 0
16017, 0
22922,0
14126, 0
15321, 0
16915, 0
20338, 0
23295,0
18844, 0
20674, 0
19975, 0
28531, 0
22778, 0
32418, 0
17497, 0
24456, 0
10229, 0
11843, 0
14401, 0
17545, 0
19571, 0
10737, 0
12250, 0
15481, 0
17472, 0
12097, 0
13229, 0
12386, 0
15830, 0
12191, 0
15023, 0
19875, 0
20108, 0
9900, 0
7860, 0
16970, 0
20669, 0
13104, 0
6705, 0
11361, 0
14155, 0
15709, 0
13895, 0
17507, 0
11181, 0
14197, 0
24730, 0
13021, 0
17732,0
21502, 0
25923, 0

11755, 6
12316, 1
14658, 0
11081, 1
11436, 8
12865, 6
12699, 1
14211, 7
14521, 0
12543, 0
17267, 0
14954, 2
10127, 2
13603, 8
12937, 9
11282, 4
11606, 0
11934, 0
14161, 7
11971, 7
12836, 6
17757, 1
16106, 8
13610, 2
18484, 6
16116, 0
11427, 3
15709, 6
14586, 7
15161, 6
15745, 5
15166, 7
18467, 0
16531, 8
17919, 6
17991, 2
18788, 5
20037, 5
21042,0
20502, 5
23010, 5
22057, 6
20563, 3
20842, 0
14693, 3
18555, 6
15182, 3
15266, 0
14531, 5
14653, 0
16789, 6
14262, 9
13169, 5
14978, 5
14999, 4
13741,5
13748, 3
14148, 5
16972, 8
15872, 9
13311, 2
14353, 1
17372, 3
14953, 0
12044, 3
13530, 5
15571, 1
13410, 0
12158, 8
14058, 8
15552, 5
13751, 6
13895, 7
19515, 1
13416, 3
14805, 7
22053, 1

77

-109, 556
-979, 094
-2944,0
-2263, 14
287, 228
-188, 643
7656, 94
1414, 28
- 3551, 02
4209, 01
- 3815, 97
-7843, 22
-2128, 17
-3781,78
2128, 12
- 398, 382
-296, 951
1492, 04
-2969, 68
1989, 32
10990, 4
3909, 9

-3278, 77
1466, 84
-7700, 58
-6367, 01
3804, 73
307, 378
8335, 3

-1035, 56
-424, 499
1748, 32
1870, 97
6763, 24
924, 425
2682, 8

1186, 52
8493, 51
1735, 97
11915,5
-5513, 49
2398, 36
-10334, 3
-8998, 97
-292,331
-1010, 65
4388, 74
-4529, 04
-2281, 48
827, 996
682, 408
- 2165, 87
59, 5125
- 2592, 46
830, 55

- 1550, 54
1274, 74
5726, 48
3135, 2

-5972, 87
-5451, 22
2616, 87
3296, 67
-1848, 97
-5339, 27
-2169, 52
-1416, 14
2298, 98
1736, 17
3448, 21
-4371, 53
445, 4

10834, 3
- 6494, 09
4315, 74
6696, 3

3869, 87



123,0 14037, 0 17596, 1 - 3559, 13

124, 0 17544, 0 15574, 9 1969, 09
125,0 21492,0 19101, 2 2390, 84
126, 0 28018, 0 21411, 3 6606, 73
127,0 14118, 0 18705, 9 - 4587, 86
128, 0 20100, 0 16597, 4 3502, 63
129,0 22073,0 19574, 8 2498, 18
130, 0 23601, 0 22649, 5 951, 536
131,0 32624, 0 17335,5 15288, 5
132,0 18923, 0 23315,0 -4391, 98
133,0 20939, 0 20921, 9 17, 0565
134, 0 24271, 0 19214, 6 5056, 39
135,0 31140, 0 25538, 9 5601, 08
136, 0 18611, 0 22390, 8 -3779, 8
137,0 21907,0 18766, 9 3140, 14
138, 0 14061, 0 21786, 8 -7725,79
139,0 21699, 0 21525,5 173, 452
140, 0 14588, 0 17851, 7 - 3263, 68
141, 0 18580, 0 18454, 8 125,175
142, 0 18415, 0 16552, 6 1862, 45
143, 0 18853, 0 18976, 6 -123, 556
144,0 24759, 0 16664, 3 8094, 69
145, 0 11636, 0 19615, 4 - 7979, 36
146, 0 13091, 0 16220, 0 -3128, 99
147,0 14832, 0 15089, 3 - 257, 346
148, 0 21465, 0 19150, 9 2314, 07
149, 0 11988, 0 15925, 2 -3937,2
150, 0 13675, 0 13488, 5 186, 497
151, 0 14046, 0 15120, 5 -1074, 49
152, 0 20869, 0 17293, 8 3575, 24
153, 0 12054, 0 15361, 1 -3307,13
154, 0 14572, 0 13928, 0 643, 982
155, 0 19279, 0 14786, 4 4492, 6
156, 0 19505, 0 18765, 4 739, 622
157, 0 9603, 0 15385, 1 -5782, 11
Lower 95, 0% Upper 95, 0%

Peri od For ecast Limt Limt

158, 0 12997, 8 4106, 95 21888, 7
159, 0 16288, 5 6921, 45 25655, 5
160, 0 17158, 2 7669, 8 26646, 6
161, 0 13293, 0 3802, 87 22783, 2
162, 0 14181, 0 3991, 43 24370, 6
163, 0 15778, 4 5350, 11 26206, 7
164, 0 15698, 0 5217, 9 26178, 1
165, 0 14473, 2 3945, 11 25001, 3
166, 0 14802, 9 4094, 21 25511, 5
167, 0 15445, 3 4640, 84 26249, 8
168, 0 15327, 2 4487, 33 26167, 1
169, 0 14924, 1 4045, 03 25803, 2

This table shows the forecasted values for DRI NK LI GHT 500. During
the period where actual data is available, it also displays the
predicted values fromthe fitted nodel and the residuals
(data-forecast). For tinme periods beyond the end of the series, it
shows 95,0%prediction limts for the forecasts. These limts show
where the true data value at a selected future time is likely to be
with 95, 0% confidence, assuming the fitted nodel is appropriate for
the data. You can plot the forecasts by selecting Forecast Plot from
the |list of graphical options. You can change the confidence |eve
while viewing the plot if you press the alternate nouse button and
sel ect Pane Options. To test whether the nodel fits the data
adequately, select Mdel Conparisons fromthe list of Tabular Options
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Forecast Plot for DRINK LIGHT 500
(X 10000 ARMA(4,3)

8 C = |
- 1 —= actual
Lo 25 3 W 1 — forecast
Y 3 — 95,0% limits
O - ]
o Mop ;
Y 1F 3
x °°F ;
D 0 '_I . . . . |_-

150 154 158 162 166 170

Data variable: DRI NK LI GHT 500
Nunmber of observations = 157
Start index = 1,0

Sanpling interval = 1,0

(C Linear trend = 11966,3 + 45,3 t

(D) Quadratic trend = 10925,6 + 84,57 t + -0, 248544 t"2
(E) Exponential trend = exp(9, 29895 + 0, 00356852 t)

(F) S-curve trend = exp(9, 68957 + -3,02793 /1)

(G Sinple noving average of 3 terms

(H) Sinple exponential snoothing with al pha = 0,2264

(1) Brown's linear exp. smoothing with al pha = 0,1149

(J) Holt's linear exp. snoothing wth al pha = 0,2375 and beta = 0, 0238

(K) Brown's quadratic exp. smoothing with al pha = 0,0162

(M ARMA(O, 0)

(N ARMA(1, 0)

(O ARMVA(2,1)

(P) ARMA(3, 2)

(Q ARMA(4, 3)

Estination Period

Model  RMSE VAE MAPE VE MPE Al C

(O 4923, 27 3834, 77 48,518 -9, 03702E-13 -31,174 17,0289
(D) 4917, 66 3863, 22 46, 8402 -7,64671E- 13 -29, 2456 17,0394
(B) 5029, 43 3812, 82 44,8689 869, 933 -22,803 17,0716
(F) 5098, 54 3984, 98 27,6879 710, 478 -5, 68626 17,0989
(9 5091, 7 4011, 47 27, 3805 48, 3355 -7,363 17,0707
(H 4722, 61 3664, 39 41, 998 166, 793 -23,3323 16, 933
(1) 4849, 41 3757, 97 42,2552 15, 88 - 23,4328 16, 986
(J) 4789, 79 3697, 58 43, 096 15, 6354 - 24,8922 16, 974
(K) 5100, 83 3901, 21 47,6093 720, 452 - 25,4679 17,0871
(M 5322, 14 4227, 39 58, 055 -2,07388E-12 -39, 4958 17,172
(N) 4841, 14 3871, 34 49,7716 48, 6723 - 31, 7543 16, 9953
(O 4832, 08 3866, 18 49, 0387 73,3918 - 30, 7223 17,017
(P) 4700, 49 3626, 95 46, 3813 166, 354 - 28,5349 16, 9873
(Q 4473, 41 3364, 45 41,1051 114, 492 - 24, 3517 16, 9137
Model RIVBE RUNS RUNM AUTO MEAN VAR

(O 4923, 27 (04 * ok oK **

(D 4917, 66 oK ** ok oK **

(EB) 5029, 43 K ** ok oK **

(F) 5098, 54 oK * % * % % * % *

(9 5091, 7 K K ok oK ¥

(H 4722, 61 (04 K ** oK ¥

(1) 4849, 41 (04 * * oK+
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(J) 4789, 79 oK oK *x K =

(K) 5100, 83 oK K *oxx oK **

(M 5322' 14 O( * * %k % * %k % *

(N 4841, 14 oK oK KRk Rk ok

(O 4832, 08 oK K i * *

(P) 4700, 49 oK oK i XK

(Q 4473, 41 oK oK * K K

Key:

RVMBE = Root Mean Squared Error

RUNS = Test for excessive runs up and down

RUNM = Test for excessive runs above and bel ow nedi an
AUTO = Box- Pierce test for excessive autocorrelation
MEAN = Test for difference in mean 1st half to 2nd half

VAR = Test for difference in variance 1st half to 2nd half
OK = not significant (p >= 0.05)

* = marginally significant (0.01 < p <= 0.05)

** = significant (0.001 < p <= 0.01)

*** = highly significant (p <= 0.001)

The St at Advi sor

This table conpares the results of fitting different nodels to the
data. The mpbdel with the | owest value of the Akai ke Information
Criterion (AIC) is nmbdel Q which has been used to generate the
forecasts.

The table al so sunmarizes the results of five tests run on the
residuals to determ ne whether each nodel is adequate for the data.
An OK neans that the npdel passes the test. One * nmeans that it fails

at the 95% confidence level. Two *'s neans that it fails at the 99%
confidence level. Three *'s neans that it fails at the 99.9%
confidence level. Note that the currently sel ected nodel, nodel Q

passes 4 tests. Since no tests are statistically significant at the
95% or hi gher confidence level, the current nodel is probably adequate
for the data.

Residual Plot for DRINK LIGHT 500
ARMA(4,3)

(X 10010g

14

Residual
1N
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o
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o
=
(o2}
o

Esti mat ed Autocorrel ations for residuals

Data variable: DRI NK LI GHT 500
Mbdel : ARMA( 4, 3)

Lower 95, 0% Upper 95, 0%
Lag Aut ocorrel ation Stnd. Error Prob. Limt Prob. Limt
1 -0, 0229419 0, 0798087 -0, 156422 0, 156422
2 -0, 00691456 0, 0798507 -0, 156505 0, 156505
3 -0,0075443 0, 0798545 -0, 156512 0, 156512
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4 -0, 0427597 0, 079859 -0, 156521 0, 156521
5 -0, 0415298 0, 0800047 -0, 156807 0, 156807
6 0, 00749369 0, 0801419 -0,157076 0, 157076
7 -0,0176668 0, 0801464 -0,157084 0, 157084
8 0, 00355812 0, 0801712 -0,157133 0, 157133
9 -0, 00928149 0, 0801722 -0,157135 0, 157135
10 -0, 0613882 0, 080179 -0,157148 0, 157148
11 0, 152944 0, 0804779 -0,157734 0, 157734
12 -0,112797 0, 0823084 -0,161322 0,161322
13 0, 253328 0, 0832871 -0,16324 0,16324

14 -0,122626 0, 0880583 -0,172591 0,172591
15 -0,138348 0, 0891393 -0,17471 0,17471
16 -0, 0194658 0, 0904967 -0,177371 0,177371
17 0, 0305783 0, 0905233 -0,177423 0,177423
18 0, 0830542 0, 0905891 -0,177552 0, 177552
19 0, 0395437 0, 0910728 -0,1785 0,1785

20 -0, 115505 0, 0911821 -0,178714 0,178714
21 -0, 00657705 0, 0921093 -0,180531 0, 180531
22 0, 0180598 0, 0921123 -0, 180537 0, 180537
23 -0,0374173 0, 0921349 -0,180581 0, 180581
24 -0, 0204337 0, 0922316 -0,180771 0, 180771

The St at Advi sor

This table shows the estimated autocorrel ati ons between the
residuals at various lags. The lag k autocorrelation coefficient
measures the correlation between the residuals at time t and tine t-k.
Al so shown are 95,0% probability limts around 0.0. |If the
probability limts at a particular lag do not contain the estinmated
coefficient, there is a statistically significant correlation at that

lag at the 95,0%confidence level. In this case, one of the 24
autocorrel ation coefficients is statistically significant at the 95, 0%
confidence level, inplying that the residuals may not be conpletely

random (white noise). You can plot the autocorrelation coefficients
by sel ecting Residual Autocorrelation Function fromthe list of
G aphi cal Options.

Residual Autocorrelations for DRINK LIGHT 500

ARMA(4,3)
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Tests for Randommess of residuals

Data variable: DRI NK LI GHT 500

Model : ARMA( 4, 3)

Runs above and bel ow nedi an
Medi an = 125,175
Number of runs above and bel ow nmedi an = 79
Expect ed nunber of runs = 79,0
Large sanple test statistic z = -0,0803236
P-val ue = 1, 06403
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Runs up and down
Number of runs up and down = 106
Expect ed number of runs = 104, 333
Large sanple test statistic z = 0,222116
P-val ue = 0, 824219

Box- Pi erce Test
Test based on first 24 autocorrel ations
Large sanple test statistic = 26,406
P-val ue = 0, 33289

The Stat Advi sor

Three tests have been run to determ ne whether or not the residuals
forma random sequence of nunbers. A sequence of random nunbers is
often called white noise, since it contains equal contributions at
many frequencies. The first test counts the nunber of tines the
sequence was above or bel ow the nedian. The number of such runs
equal s 79, as conpared to an expected value of 79,0 if the sequence
were random Since the P-value for this test is greater than or equa
to 0.10, we cannot reject the hypothesis that the residuals are random
at the 90% or higher confidence level. The second test counts the
nunber of tines the sequence rose or fell. The nunber of such runs
equal s 106, as conpared to an expected value of 104,333 if the
sequence were random Since the P-value for this test is greater than
or equal to 0.10, we cannot reject the hypothesis that the series is
random at the 90% or hi gher confidence level. The third test is based
on the sum of squares of the first 24 autocorrelation coefficients
Since the P-value for this test is greater than or equal to 0.10, we
cannot reject the hypothesis that the series is randomat the 90% or
hi gher confidence |evel

Residual Periodogram for DRINK LIGHT 500

(X 1,E7§ ARMA(4,3)
1 ?I j j . T T It
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frequency

Aut onetic Forecasting - TTL
Anal ysi's Summary

Data variable: TTL

Nurmber of observations = 157
Start index = 1,0

Sanpling interval = 1,0

Forecast Sumary
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Forecast nodel selected: ARVA(4, 3)
Number of forecasts generated: 12
Number of periods withheld for validation: 0

Esti mation Val i dati on
Statistic Peri od Peri od
RVSE 157908, 0
MAE 117262, 0
MAPE 49, 0386
ME -131, 263
MPE -27,7236

The Stat Advi sor
This procedure will forecast future values of TTL. The data cover
157 tinme periods. Currently, nodel has been selected

The table al so summari zes the performance of the currently sel ected
nodel in fitting the historical data. It displays

(1) the root mean squared error (RVSE)

(2) the nmean absolute error (MAE)

(3) the nean absol ute percentage error (MAPE)

(4) the nmean error (ME)

(5) the mean percentage error (MPE)
Each of the statistics is based on the one-ahead forecast errors
which are the differences between the data value at tine t and the
forecast of that value nmade at tine t-1. The first three statistics
neasure the magnitude of the errors. A better nodel will give a
small er value. The last two statistics nmeasure bias. A better nopde
will give a value close to 0.0

Time Sequence Plot for TTL

(X 100059 . . __ARMA(43) . ,
" { x actual
s X i -| — forecast
[ x %% " *X oo ] — 95,0% limits
| 57k X % ¥ x % Xy Xx 3
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Forecast Table for TTL

Mbdel :  ARMA( 4, 3)

Peri od Dat a For ecast Resi dua
1,0 22160, 0 247523, 0 -225363,0
2,0 375195, 0 340192, 0 35002, 7
3,0 671559, 0 455670, 0 215889, 0
4,0 235906, 0 386025, 0 -150119, 0
5,0 41661, 0 176392, 0 -134731,0
6,0 108573, 0 276010, 0 -167437,0
7,0 155873, 0 522672, 0 -366799, 0
8,0 220987, 0 423892, 0 -202905, 0
9,0 327733, 0 241919, 0 85814, 1
10,0 181379, 0 250208, 0 -68829,1

83



11,0
12,0
13,0
14,0
15,0
16,0
17,0
18,0
19,0
20,0
21,0
22,0
23,0
24,0
25,0
26,0
27,0
28,0
29,0
30,0
31,0
32,0
33,0
34,0
35,0
36,0
37,0
38,0
39,0
40,0
41,0

43,0
44,0

48, 0

53,0

55,0

58,0

60, 0

65,0

70,0

72,0

77,0

87,0

264441,0
700967, 0
470913, 0
417185, 0
110227, 0
137645, 0
282268, 0
696846, 0
252970, 0
296654, 0
481858, 0
437492, 0
169393, 0
222814,0
353644, 0
463763, 0
730550, 0
271395,0
297864, 0
466383, 0
779956, 0
218072, 0
256617, 0
413352, 0
751443, 0
209412, 0
277305, 0
273517,0
346967, 0
717336, 0
163107, 0
215992, 0
270282, 0
601723, 0
165000, 0
210662, 0
236593, 0
522872, 0
172953, 0
249822, 0
286917, 0
425613, 0
421235, 0
290499, 0
650468, 0
514213,0
140378, 0
129344, 0
166266, 0
284065, 0
269243, 0
384029, 0
387075, 0
234260, 0
282595, 0
599381, 0
414147, 0
265703, 0
317540, 0
298685, 0
339831, 0
466308, 0
288980, 0
611048, 0
214893, 0
265375, 0
343194, 0
471042, 0
799800, 0
270250, 0
329773, 0
362776, 0
787860, 0
291393, 0
402525, 0
259161, 0
528810, 0

354303, 0
397174, 0
382924, 0
252316, 0
239409, 0
437327, 0
427530, 0
376180, 0
252501, 0
249673, 0
326714, 0
508727, 0
320338, 0
229224,0
346268, 0
453448, 0
331462, 0
255661, 0
278958, 0
366546, 0
490654, 0
305802, 0
205144, 0
304539, 0
542738, 0
345872, 0
193582, 0
265640, 0
534819, 0
369327, 0
268380, 0
233424,0
341377, 0
529988, 0
325522, 0
215765, 0
268879, 0
508909, 0
371576, 0
249322, 0
252084, 0
461489, 0
368745, 0
288815, 0
267855, 0
383706, 0
385508, 0
259851, 0
374957, 0
439149, 0
331163, 0
269134, 0
304218, 0
379103, 0
344593, 0
342404, 0
360079, 0
301021, 0
279387, 0
414887, 0
395104, 0
304327, 0
301669, 0
328160, 0
360116, 0
367059, 0
285875, 0
416130, 0
328252, 0
303683, 0
274075, 0
337700, 0
495012, 0
322825, 0
231906, 0
262640, 0
510426, 0

84

-89862, 1
303793, 0
87989, 3
164869, 0
-129182, 0
-299682, 0
-145262, 0
320666, 0
468, 668
46980, 8
155144, 0
-71234,7
-150945, 0
- 6409, 97
7375, 69
10315, 3
399088, 0
15734, 0
18905, 8
99837, 5
289302, 0
-87730,3
51473, 4
108813, 0
208705, 0
-136460, 0
83722, 9
7877, 38
-187852, 0
348009, 0
-105273, 0
-17431,5
-71094,7
71735, 3
-160522, 0
-5102, 68
-32285,7
13963, 0
-198623, 0
500, 39
34832, 6
-35875,5
52489, 7
1683, 83
382613, 0
130507, 0
- 245130, 0
-130507, 0
-208691, 0
-155084, 0
-61920,1
114895, 0
82856, 9
-144843, 0
-61998, 5
256977, 0
54067, 6
-35318,1
38153, 0
-116202, 0
-55272,5
161981, 0
-12689, 4
282888, 0
-145223,0
-101684, 0
57319,1
54911, 8
471548, 0
-33433,3
55698, 5
25076, 2
292848, 0
-31432, 4
170619, 0
- 3478, 89
18384, 2



219160, 0
252214,0
261128, 0
375418, 0
734860, 0
155282, 0
188520, 0
261087, 0
581543, 0
182467, 0
198283, 0
222944,0
389680, 0
194705, 0
274766, 0
361409, 0
371113, 0
256131, 0
175032, 0
435388, 0
597974, 0
325130, 0
78432, 0
254407, 0
201941, 0
239625, 0
311283, 0
342378, 0
501239, 0
509569, 0
620289, 0
161650, 0
188055, 0
322102, 0
459027, 0
169241, 0
212524,0
289556, 0
584948, 0
169962, 0
351962, 0
345608, 0
459002, 0
841993, 0
184975, 0
236803, 0
362873, 0
701282, 0
234865, 0
323627, 0
250077, 0
622540, 0
193591, 0
242692, 0
256376, 0
329485, 0
704225, 0
142989, 0
167155, 0
199813, 0
600860, 0
148215, 0
178548, 0
194740, 0
398568, 0
167780, 0
266523, 0
350567, 0
359980, 0
248447,0

303137, 0
317245, 0

365876, 0
290230, 0
246869, 0
438962, 0
373814, 0
312439, 0
244154, 0
321165, 0
522187, 0
336008, 0
220841, 0
265008, 0
497737, 0
378908, 0
264162, 0
265247, 0
416491, 0
361225, 0
303168, 0
318192, 0
388817, 0
355770, 0
251203, 0
314417, 0
459354, 0
398319, 0
246935, 0
303981, 0
360152, 0
366894, 0
320559, 0
292358, 0
336030, 0
375508, 0
450061, 0
291234,0
245967, 0
336582, 0
461228, 0
337318, 0
244636, 0
287469, 0
474452, 0
330987, 0
295516, 0
254226, 0
340713, 0
535500, 0
314152, 0
199374, 0
276838, 0
521154, 0
368949, 0
256893, 0
234128, 0
480984, 0
377607, 0
297859, 0
240270, 0
322822, 0
524211, 0
341569, 0
221039, 0
247803, 0
509799, 0
382331, 0
262186, 0
254728, 0
424902, 0
361171, 0

Lower 95, 0%
Limt

-9928, 91
4150, 88
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-146716, 0
- 38016, 4
14258, 9

-63544, 3
361046, 0
-157157, 0
-55633,7
-60077, 8
59356, 0

-153541, 0
-22558,0
-42063, 9
-108057, 0
-184203, 0
10603, 8

96161, 7

-45377,9
-105094, 0
-128136, 0
117196, 0
209157, 0
- 30639, 9
-172771,0
-60009, 6
-257413, 0
-158694, 0
64348, 2

38397, 3

141087, 0
142675, 0
299730, 0
-130708, 0
-147975, 0
- 53406, 2
8965, 78

-121993, 0
-33442,9
-47025, 9
123720, 0
-167356, 0
107326, 0
58139, 4

-15450, 3
511006, 0
-110541, 0
-17423,3
22160, 1

165782, 0
-79286, 6
124253, 0
- 26760, 8
101386, 0
-175358, 0
-14200, 7
22248,0

-151499, 0
326618, 0
-154870, 0
-73115, 2
-123009, 0
76649, 2

-193354, 0
-42491,0
-53062, 8
-111231,0
- 214551, 0
4336, 68

95838, 7

-64921, 8
-112724,0

Upper 95, 0%
Limt

616203, 0
630339, 0



160, 0 376390, 0 62323, 9 690457, 0

161, 0 343505, 0 26161, 0 660849, 0
162, 0 322764, 0 - 6526, 72 652055, 0
163, 0 319992, 0 -9979, 68 649964, 0
164, 0 359864, 0 27961, 4 691767, 0
165, 0 356627, 0 20085, 1 693169, 0
166, 0 332365, 0 - 6400, 77 671130, 0
167, 0 319409, 0 -22252,4 661070, 0
168, 0 345083, 0 3245, 63 686921, 0
169, 0 358018, 0 12221, 7 703813, 0

This table shows the forecasted values for TTL. During the period
where actual data is available, it also displays the predicted val ues
fromthe fitted nodel and the residuals (data-forecast). For tine
peri ods beyond the end of the series, it shows 95, 0% prediction limts
for the forecasts. These limts show where the true data value at a
selected future time is likely to be with 95,0% confi dence, assum ng
the fitted nodel is appropriate for the data. You can plot the
forecasts by selecting Forecast Plot fromthe list of graphical
options. You can change the confidence |evel while viewi ng the plot
if you press the alternate nouse button and sel ect Pane Options. To
test whether the nodel fits the data adequately, select Model
Conpari sons fromthe |ist of Tabular Options.

Forecast Plot for TTL

(X 10000; ARMA(4,3)
7 — T T T T T_]
I S~ ] —= actual
r 1 — forecast
STr ] — 95,0% limits
1 i |
= 37 .
= :
17 F .
3 -—. . I/\I/\I/— .—-

150 154 158 162 166 170

Data variable: TTL

Nunmber of observations = 157
Start index = 1,0

Sanpling interval = 1,0

(C) Linear trend = 346657,0 + -81,7942 t

(D) Quadratic trend = 305444,0 + 1473,41 t + -9,84306 t"2
(E) Exponential trend = exp(12,5595 + 0,000546643 t)

(F) S-curve trend = exp(12,6727 + -1,95019 /t)

(G Sinple noving average of 3 terms

(H) Sinple exponential smoothing with al pha = 0,0092

(1) Brown's linear exp. smoothing with al pha = 0, 0035

(J) Holt's linear exp. smoothing with al pha = 0,0471 and beta = 0, 04
(K) Brown's quadratic exp. smoothing with al pha = 0,006

(M ARMA(O, 0)

(N) ARMA(1, 0)

(O ARMA(2,1)
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(P) ARMA(3, 2)
(Q ARMA(4, 3)

Esti mati on Period

Model RVBE MAE MAPE ME MPE Al C

(O 176021, 0 138083, 0 60, 9505 -2,3728E-11 -38,057 24,1822
(D) 175645, 0 137829, 0 59, 099 -5,04219E-11 - 36, 2054 24,1907
(E) 181553, 0 132325, 0 50, 9372 42747, 7 - 20, 0706 24,2441
(F) 180152, 0 131864, 0 44,018 39338, 7 -13, 9261 24,2286
(G 216381, 0 177215, 0 68, 5655 -2102,51 - 35, 9564 24, 5696
(H) 176647, 0 137149, 0 58, 2586 9890, 7 - 33,5067 24,1766
(1) 176538, 0 137623, 0 58, 7564 6699, 85 - 34,5947 24,1753
(J) 180564, 0 144027, 0 60, 8054 -4141,7 - 37,3275 24,2332
(K) 177939, 0 144607, 0 66, 0858 -19887, 6 -45, 9197 24,1911
M 175495, 0 138111, 0 60, 7102 -3,70749E-11 -37,831 24,1635
(N) 176054, 0 138147,0 60, 7311 10, 1555 - 37, 8295 24,1826
(O 171052, 0 132945, 0 57, 0698 -361, 16 -34, 4177 24,1504
(P) 160426, 0 121850, 0 52,5368 -299, 915 -30,5014 24,0476
(Q 157908, 0 117262, 0 49, 0386 -131, 263 -27,7236 24,0415
Model RVBE RUNS RUNM AUTO MEAN VAR

(O 176021, 0 il oK il K K

(D) 175645, 0 il oK *oxx K K

(E) 181553, 0 il oK *oxx K K

(F) 180152, 0 il oK il K K

(G 216381, 0 il oK il K K

(H) 176647, 0 il oK il K K

(1) 176538, 0 il oK *oxx K K

(J) 180564, 0 il oK il K K

(K) 177939, 0 il oK *oxx K K

(M 175495, 0 il oK *oxx K K

(N) 176054, 0 il oK il K K

(O 171052, 0 oK oK il oK K

(P) 160426, 0 oK oK *oxx K K

(Q 157908, 0 oK oK * K K

Key:

RVBE = Root Mean Squared Error

RUNS = Test for excessive runs up and down

RUNM = Test for excessive runs above and bel ow nedi an

AUTO = Box- Pierce test for excessive autocorrelation

MEAN = Test for difference in nean 1st half to 2nd hal f

VAR = Test for difference in variance 1st half to 2nd hal f
OK = not significant (p >= 0.05)

* = marginally significant (0.01 < p <= 0.05)

** = significant (0.001 < p <= 0.01)

*** = highly significant (p <= 0.001)

The Stat Advi sor

This table conpares the results of fitting different nodels to the
data. The nodel with the | owest value of the Akai ke Information
Criterion (AIC) is nodel Q which has been used to generate the
forecasts.

The table al so sunmarizes the results of five tests run on the
residuals to determ ne whether each nodel is adequate for the data.
An OK neans that the npdel passes the test. One * neans that it fails

at the 95% confidence level. Two *'s neans that it fails at the 99%
confidence level. Three *'s neans that it fails at the 99.9%
confidence level. Note that the currently selected nodel, nodel Q

passes 4 tests. Since no tests are statistically significant at the
95% or hi gher confidence |level, the current nodel is probably adequate
for the data.
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Residual Plot for TTL
ARMA(4,3)

(X 1000(%

43
23

3

Residual

-17

-37

Estimated Autocorrel ations for residuals

Data variable: TTL
Mbdel : ARMA( 4, 3)

Lower 95, 0% Upper 95, 0%
Lag Aut ocorrel ation Stnd. Error Prob. Limt Prob. Limt
1 -0,000334742 0, 0798087 -0, 156422 0, 156422
2 -0,00197232 0, 0798087 -0, 156422 0, 156422
3 -0, 0260436 0, 079809 -0, 156423 0, 156423
4 -0,000518121 0, 0798631 -0, 156529 0, 156529
5 -0,109479 0, 0798631 -0, 156529 0, 156529
6 0, 0641673 0, 0808134 -0, 158392 0, 158392
7 0, 0864681 0, 0811373 -0, 159026 0, 159026
8 -0, 0514843 0, 0817221 -0,160173 0, 160173
9 0, 072521 0, 0819284 -0, 160577 0, 160577
10 -0, 00968778 0, 0823363 -0, 161376 0, 161376
11 0, 062752 0, 0823435 -0,161391 0, 161391
12 -0,121337 0, 0826476 -0,161987 0, 161987
13 0, 242664 0, 0837745 -0, 164195 0, 164195
14 -0,188018 0, 088138 -0,172748 0, 172748
15 0, 0422913 0, 0906567 -0,177684 0, 177684
16 0, 00535765 0, 0907823 -0,17793 0, 17793
17 -0,0112626 0, 0907843 -0,177934 0, 177934
18 -0, 0567914 0, 0907932 -0,177952 0, 177952
19 -0, 0586747 0, 0910192 -0, 178395 0, 178395
20 -0, 118373 0, 0912598 -0, 178866 0, 178866
21 -0,107961 0, 0922326 -0,180773 0, 180773
22 -0, 047821 0, 093034 -0, 182344 0, 182344
23 -0, 0304527 0, 0931904 -0, 18265 0, 18265
24 0, 0281311 0, 0932538 -0, 182774 0, 182774

The Stat Advi sor

This tabl e shows the estimted autocorrel ati ons between the
residual s at various lags. The lag k autocorrelation coefficient
neasures the correlation between the residuals at timet and time t-k
Al so shown are 95,0% probability limts around 0.0. If the
probability limts at a particular |lag do not contain the esti mated
coefficient, there is a statistically significant correlation at that
lag at the 95,0% confidence level. |In this case, 2 of the 24
autocorrel ation coefficients are statistically significant at the
95, 0% confidence |l evel, inplying that the residuals may not be
conpl etely random (white noise). You can plot the autocorrel ation
coefficients by selecting Residual Autocorrelation Function fromthe
|'ist of Graphical Options.
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Residual Autocorrelations for TTL

ARMA(4,3)
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Tests for Randommess of residuals

Data variable: TTL

Mbdel : ARMA( 4, 3)

Runs above and bel ow nedi an
Medi an = -17423,3
Nunmber of runs above and bel ow nmedi an = 73
Expect ed number of runs = 79,0
Large sanple test statistic z = -0, 88356
P-val ue = 0, 376932

Runs up and down
Nunmber of runs up and down = 110
Expect ed nunber of runs = 104, 333
Large sanple test statistic z = 0,983656
P-val ue = 0, 325283

Box- Pi erce Test
Test based on first 24 autocorrel ations
Large sanple test statistic = 28,8014
P-val ue = 0, 227694

The Stat Advi sor

Three tests have been run to determ ne whether or not the residuals
forma random sequence of nunbers. A sequence of random nunbers is
often called white noise, since it contains equal contributions at
many frequencies. The first test counts the nunber of times the
sequence was above or bel ow the nedian. The number of such runs
equal s 73, as conpared to an expected value of 79,0 if the sequence
were random Since the P-value for this test is greater than or equa
to 0.10, we cannot reject the hypothesis that the residuals are random
at the 90% or higher confidence |level. The second test counts the
nunber of tinmes the sequence rose or fell. The nunber of such runs
equal s 110, as conpared to an expected value of 104,333 if the
sequence were random Since the P-value for this test is greater than
or equal to 0.10, we cannot reject the hypothesis that the series is
random at the 90% or higher confidence level. The third test is based
on the sum of squares of the first 24 autocorrelation coefficients
Since the P-value for this test is greater than or equal to 0.10, we
cannot reject the hypothesis that the series is randomat the 90% or
hi gher confidence |evel
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Residual Periodogram for TTL

(X 1,E11% . . ARMA(4,3) . .
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Mul ti pl e-Vari abl e Anal ysis
Anal ysi s Summary

Dat a vari abl es:
DRI NK 330/ TTL
DRI NK 500/ TTL
DRI NK LI GHT 330/ TTL
DRI NK LI GHT 500/ TTL

There are 157 conpl ete cases for use in the cal cul ati ons.

The Stat Advi sor

This procedure is designed to summarize several colums of
quantitative data. It will calculate various statistics, including
correl ations, covariances, and partial correlations. Also included in
the procedure are a nunber of nultivariate graphs, which give
interesting views into the data. Use the Tabular Options and
Graphi cal Options buttons on the analysis tool bar to access these
di fferent procedures.

After this procedure, you may wi sh to sel ect another procedure to
build a statistical nodel for your data. Depending on your goal, one
of several procedures nay be appropriate. Following is a list of
goals with an indication of which procedure woul d be appropriate:

GOAL: build a nodel for predicting one variable given values of one of
nore other variabl es.
PROCEDURE: Rel ate - Miltiple regression

GOAL: group rows of data with simlar characteristics.
PROCEDURE: Special - Miltivariate Methods - Cluster Analysis

GOAL: develop a nmethod for predicting which of several groups new rows
bel ong to.
PROCEDURE: Special - Miltivariate Methods - Discrimnant Analysis

GOAL: reduce the nunber of colums to a small set of neaningful
measur es.
PROCEDURE: Special - Miltivariate Methods - Factor Analysis

GOAL: determ ne which conbinations of the colums determ ne nost of
the variability in your data.
PROCEDURE: Special - Miltivariate Methods - Principal Conmponents

GOAL: find conbinations of the colums which are strongly related to

each ot her.
PROCEDURE: Special - Miltivariate Methods - Canonical Correl ations
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Summary Statistics

DRI NK 330/ TTL DRI NK 500/ TTL DRI NK LI GHT 330/ TTL DRI NK
LI GHT 500/ TTL
Count 157 157 157 157
Aver age 0, 554598 0, 245716 0, 146951
0, 0527364
Medi an 0, 546396 0, 253615 0, 146822
0, 0498173
St andard devi ation 0, 0856855 0, 0473081 0, 0318294
0, 0224562
M ni mum 0, 287602 0, 108646 0, 051476
0, 0149819
Maxi mum 0, 824704 0, 395602 0, 239718
0, 190202
Range 0, 537102 0, 286957 0, 188242
0, 17522
Stnd. skewness 0, 74963 -1,82745 0, 550131
10, 5131
Stnd. kurtosis 0, 918077 0, 0226618 1, 85519
23,8511
Coeff. of variation 15, 45% 19, 2532% 21, 6599%
42,582%

This table shows summary statistics for each of the selected data
variables. It includes measures of central tendency, neasures of
variability, and neasures of shape. O particular interest here are
the standardi zed skewness and standardi zed kurtosis, which can be used
to deternmine whether the sanple cones froma normal distribution
Val ues of these statistics outside the range of -2 to +2 indicate
significant departures fromnormality, which would tend to invalidate
many of the statistical procedures nornmally applied to this data. |In
this case, the follow ng variables show standardi zed skewness val ues
outsi de the expected range

DRI NK LI GHT 500/ TTL
The follow ng variabl es show standardi zed kurtosis val ues outside the
expected range

DRI NK LI GHT 500/ TTL
To nake the variables nore normal, you might try a transformation such

as LOFY), SQRT(Y), or 1/Y.

Spear man Rank Correl ati ons

DRI NK 330/ TTL DRI NK 500/ TTL DRI NK LI GHT 330/ TTL DRI NK
LI GHT 500/ TTL
DRI NK 330/ TTL -0, 8668 -0, 7750 -
0, 9184
( 157) ( 157) (
157)
0, 0000 0, 0000
0, 0000
DRI NK 500/ TTL -0, 8668 0, 4847
0, 6852
( 157) ( 157) (
157)
0, 0000 0, 0000
0, 0000
DRI NK LI GHT 330/ TTL -0, 7750 0, 4847
0, 7584
( 157) ( 157) (
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157)

0, 0000 0, 0000

0, 0000

DRI NK LI GHT 500/ TTL -0, 9184 0, 6852 0, 7584
( 157) ( 157) ( 157)
0, 0000 0, 0000 0, 0000

Correl ation
(Sampl e Si ze)
P- val ue

The Stat Advi sor

This tabl e shows Spearman rank correl ati ons between each pair of
variables. These correlation coefficients range between -1 and +1 and
measure the strength of the association between the variables. In
contrast to the nore common Pearson correl ati ons, the Spearman
coefficients are conputed fromthe ranks of the data val ues rather
than fromthe values thensel ves. Consequently, they are |ess
sensitive to outliers than the Pearson coefficients. Al so shown in
parentheses is the nunber of pairs of data val ues used to conpute each
coefficient. The third nunber in each location of the table is a
P-val ue which tests the statistical significance of the estimted
correlations. P-values below 0.05 indicate statistically significant
non-zero correlations at the 95% confidence level. The follow ng
pai rs of variables have P-val ues bel ow 0. 05:

DRI NK 330/ TTL and DRI NK 500/ TTL

DRI NK 330/ TTL and DRI NK LI GHT 330/ TTL

DRI NK 330/ TTL and DRI NK LI GHT 500/ TTL

DRI NK 500/ TTL and DRI NK LI GHT 330/ TTL

DRI NK 500/ TTL and DRI NK LI GHT 500/ TTL

DRI NK LI GHT 330/ TTL and DRI NK LI GHT 500/ TTL

Mul ti pl e-Vari abl e Anal ysis
Anal ysi s Summary

Dat a vari abl es:
DRI NK 330
DRI NK 500
DRI NK LI GHT 330
DRI NK LI GHT 500
TTL

There are 157 conplete cases for use in the cal cul ations.

The Stat Advi sor

This procedure is designed to summari ze several colums of
quantitative data. |t will calculate various statistics, including
correl ations, covariances, and partial correlations. Also included in
the procedure are a nunber of nultivariate graphs, which give
interesting views into the data. Use the Tabular Options and
Graphi cal Options buttons on the analysis tool bar to access these
di fferent procedures.

After this procedure, you nay wi sh to select another procedure to
build a statistical nodel for your data. Depending on your goal, one
of several procedures may be appropriate. Following is a |list of
goals with an indication of which procedure woul d be appropriate:

GOAL: build a nodel for predicting one variable given values of one of
nore other variabl es.
PROCEDURE: Rel ate - Miltiple regression

GOAL: group rows of data with similar characteristics.
PROCEDURE: Special - Miltivariate Methods - Cluster Analysis
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GOAL: develop a nmethod for predicting which of several groups new rows
bel ong to.
PROCEDURE: Special - Miltivariate Methods - Discrimnant Analysis

GOAL: reduce the nunber of colums to a small set of neaningful
measur es.
PROCEDURE: Special - Miltivariate Methods - Factor Analysis

GOAL: determ ne which conbinations of the colums determ ne nost of
the variability in your data
PROCEDURE: Special - Miltivariate Methods - Principal Conmponents

GOAL: find conbinations of the colums which are strongly related to

each ot her
PROCEDURE: Special - Miltivariate Methods - Canonical Correlations

Summary Statistics

DRI NK 330 DRI NK 500 DRI NK LI GHT 330 DRI NK
LI GHT 500 TTL
Count 157 157 157 157
157
Aver age 199249, 0 78014, 6 47386, 2
15545, 0 340195, 0
Medi an 153184, 0 72063, 0 42143, 0
14401, 0 286917, 0
Standard deviation 128941,0 30196, 0 20623, 0
5322, 14 175495, 0
M ni mum 14206, 0 5892, 0 1729, 0 332,0
22160, 0
Maxi mum 578090, 0 162608, 0 112260, 0
32624, 0 841993, 0
Range 563884, 0 156716, 0 110531, 0
32292, 0 819833, 0
Stnd. skewness 5, 97029 2, 8266 4,5264
3, 49593 5, 02525
Stnd. kurtosis 1, 51025 -0, 0442867 2,0572
2,05019 0, 803687
Coeff. of variation 64,7133% 38, 7056% 43,5211%
34, 2371% 51, 5867%

This table shows summary statistics for each of the selected data
variables. It includes neasures of central tendency, neasures of
variability, and neasures of shape. O particular interest here are
the standardi zed skewness and standardi zed kurtosis, which can be used
to deternine whether the sanple cones froma normal distribution
Val ues of these statistics outside the range of -2 to +2 indicate
significant departures fromnormality, which would tend to invalidate
many of the statistical procedures nornally applied to this data. |In
this case, the follow ng variables show standardi zed skewness val ues
outsi de the expected range

DRI NK 330

DRI NK 500

DRI NK LI GHT 330

DRI NK LI GHT 500

TTL
The follow ng variabl es show standardi zed kurtosis val ues outside the
expect ed range:

DRI NK LI GHT 330

DRI NK LI GHT 500
To neke the variables nore normal, you might try a transformation such

as LOEY), SQRT(Y), or 1/Y.

Spear man Rank Correl ati ons
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DRI NK 330 DRI NK 500 DRI NK LI GAT 330 DRI NK

LI GHT 500 TTL
DRI NK 330 0, 8400 0, 8040
0, 4945 0, 9840
( 157) ( 157) (
157) ( 157)
0, 0000 0, 0000

0, 0000 0, 0000
DRI NK 500 0, 8400 0, 8580
0, 7125 0, 9054

( 157) ( 157) (
157) ( 157)

0, 0000 0, 0000
0, 0000 0, 0000
DRI NK LI GHT 330 0, 8040 0, 8580
0, 8065 0, 8742

( 157) ( 157) (
157) ( 157)

0, 0000 0, 0000
0, 0000 0, 0000
DRI NK LI GHT 500 0, 4945 0, 7125 0, 8065
0, 6051

( 157) ( 157) ( 157)
( 157)

0, 0000 0, 0000 0, 0000
0, 0000
TTL 0, 9840 0, 9054 0, 8742
0, 6051

( 157) ( 157) ( 157) (
157)

0, 0000 0, 0000 0, 0000
0, 0000

Correl ation
(Sampl e Si ze)
P- val ue

The Stat Advi sor

This tabl e shows Spearman rank correl ati ons between each pair of
variables. These correlation coefficients range between -1 and +1 and
measure the strength of the association between the variables. In
contrast to the nore common Pearson correl ati ons, the Spearman
coefficients are conputed fromthe ranks of the data val ues rather
than fromthe val ues thensel ves. Consequently, they are |ess
sensitive to outliers than the Pearson coefficients. Al so shown in
parentheses is the nunber of pairs of data val ues used to conpute each
coefficient. The third nunber in each |location of the table is a
P-val ue which tests the statistical significance of the estimted
correlations. P-values below 0.05 indicate statistically significant
non-zero correlations at the 95% confidence level. The follow ng
pai rs of variabl es have P-val ues bel ow 0. 05

DRI NK 330 and DRI NK 500

DRI NK 330 and DRI NK LI GHT 330

DRI NK 330 and DRI NK LI GHT 500

DRI NK 330 and TTL

DRI NK 500 and DRI NK LI GHT 330

DRI NK 500 and DRI NK LI GHT 500

DRI NK 500 and TTL

DRI NK LI GHT 330 and DRI NK LI GHT 500

DRI NK LI GHT 330 and TTL

DRI NK LI GHT 500 and TTL

Mul ti pl e- Sanpl e Conpari son
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Anal ysi s Summary

Sanpl e 1: DRI NK 330/ TTL

Sanpl e 2: DRI NK 500/ TTL

Sanpl e 3: DRI NK LI GHT 330/ TTL

Sanpl e 4: DRI NK LI GHT 500/ TTL

Sanmpl e 1: 157 val ues ranging fromO0, 287602 to 0, 824704
Sanmpl e 2: 157 val ues ranging fromO0, 108646 to 0, 395602
Sanmpl e 3: 157 val ues ranging fromO0,051476 to 0,239718
Sanmpl e 4: 157 val ues ranging fromO0, 0149819 to 0, 190202

The Stat Advi sor

This procedure conpares the data in 4 colums of the current data
file. 1t constructs various statistical tests and graphs to conpare
the sanples. The F-test in the ANOVA table will test whether there
are any significant differences anongst the neans. |If there are, the
Miul ti pl e Range Tests will tell you which neans are significantly
different fromwhich others. |f you are worried about the presence of
outliers, choose the Kruskal -Wallis Test which conpares nedi ans
instead of neans. The various plots will help you judge the practical
significance of the results, as well as allow you to | ook for possible
viol ations of the assunptions underlying the analysis of variance.

Box-and-Whisker Plot

DRINK 330/TTL o | N | o
DRINK 500/TTL o )—l—( o

CLIGHT 330/TTL Dﬂ—l—m

CLIGHT 500/TTL )—I—F o=@

0 0,2 0.4 0,6 0,8 1

response

DRI NK 330/ TTL 157 0, 554598 0, 546396
0, 007342 0, 0856855

DRI NK 500/ TTL 157 0, 245716 0, 253615
0, 00223806 0, 0473081

DRI NK LI GHT 330/ TTL 157 0, 146951 0, 146822
0,00101311 0, 0318294

DRI NK LI GHT 500/ TTL 157 0, 0527364 0, 0498173
0, 000504281 0, 0224562

Tot al 628 0,25 0, 182452
0, 0384004 0, 19596

Tabl e of Means
with 95,0 percent LSD intervals

Stnd. error

Count Mean (pool ed s) Lower limt Upper limt
DRI NK 330/ TTL 157 0, 554598 0, 0042037 0, 548772 0, 560424
DRI NK 500/ TTL 157 0, 245716 0, 0042037 0, 23989 0, 251542
DRI NK LI GHT 330 157 0, 146951 0, 0042037 0, 141125 0, 152777
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DRI NK LI GHT 500 157 0, 0527364 0, 0042037 0, 0469105

This tabl e shows the nmean for each colum of data. It also shows
the standard error of each nean, which is a neasure of its sanpling
variability. The standard error is forned by dividing the pool ed
standard devi ation by the square root of the nunber of observations at
each level. The table also displays an interval around each nean
The intervals currently displayed are based on Fisher's |east
significant difference (LSD) procedure. They are constructed in such
a way that if two means are the same, their intervals will overlap
95,0% of the tinme. You can display the intervals graphically by
sel ecting Means Plot fromthe |list of Gaphical Options. |In the
Miul ti pl e Range Tests, these intervals are used to determ ne which
neans are significantly different fromwhich others

Kruskal | -Wal li s Test

Sanpl e Size Aver age Rank
DRI NK 330/ TTL 157 549, 809
DRI NK 500/ TTL 157 385, 484
DRI NK LI GHT 330/ TTL 157 241,127
DRI NK LI GHT 500/ TTL 157 81, 5796

Test statistic = 572,549 P-Vvalue = 0,0

The Stat Advi sor

The Kruskal -Wallis test tests the null hypothesis that the nedians
wi thin each of the 4 colums is the sane. The data fromall the
colums is first conbined and ranked fromsmallest to |largest. The
average rank is then conputed for the data in each colum. Since the
P-value is less than 0,05, there is a statistically significant
di fference anongst the nedians at the 95, 0% confidence level. To
determ ne which nmedians are significantly different fromwhich others
sel ect Box-and- Wi sker Plot fromthe |list of Gaphical Options and
sel ect the medi an notch option

Forecasting - DRI NK 330/ TTL
Anal ysi s Summary

Dat a variabl e: DRI NK 330/ TTL
Nunber of observations = 157
Start index = 1,0

Sanpling interval =
Length of seasonal

I o

1
ty 26

Forecast Summary

Seasonal differencing of order: 1

Forecast nodel selected: AR MA(O,0,1)x(1,1,0)26 with constant
Nurmber of forecasts generated: 12
Nunber of periods withheld for validation: O

Esti mation Val i dati on
Statistic Peri od Peri od
RVSE 0, 0889971
VAE 0, 0637854
MAPE 11, 843
ME -0, 0000673596
MPE -1,42634
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ARI MA Model Summary

Par amet er Esti mat e Stnd. Error t P-val ue
MA( 1) -0, 451608 0, 0778544 -5, 80067 0, 000000
SAR(1) -8, 94346E-7 8, 51562E-7 -1, 05024 0, 295586
Mean -0, 0217497 0, 0126839 -1,71476 0, 088810
Const ant -0,0217497

Backf orecasting: yes

Estinated white noise variance = 0,00792231 with 128 degrees of freedom
Estimated white noi se standard devi ation = 0, 0890074

Nunmber of iterations: 9

The Stat Advi sor

This procedure will forecast future values of DRINK 330/ TTL. The
data cover 157 time periods. Currently, an autoregressive integrated
novi ng average (ARl MA) nodel has been selected. This nodel assumes
that the best forecast for future data is given by a paranetric nodel
relating the nost recent data value to previous data val ues and
previ ous noi se. Each value of DRINK 330/ TTL has been adjusted in the
followi ng way before the nodel was fit:
(1) Seasonal differences of order 1 were taken.
You can select a different forecasting nodel by pressing the alternate
nouse button and sel ecting Analysis Options.

The output summarizes the statistical significance of the terns in

the forecasting nodel. Terns with P-values |less than 0.05 are
statistically significantly different fromzero at the 95% confi dence
level . The P-value for the MA(l) termis less than 0.05, so it is

significantly different fromO0.0. The P-value for the SAR(1) termis
greater than or equal to 0.05, so it is not statistically significant.
You shoul d therefore consider reducing the order of the SAR termto O.
The P-value for the constant termis greater than or equal to 0.05, so
it is not statistically significant. You should therefore consider
renoving the constant termfromthe nodel. The estimted standard
devi ation of the input white noise equals 0,0890074.

The table al so summari zes the performance of the currently sel ected
model in fitting the historical data. |t displays:

(1) the root nmean squared error (RVSE)

(2) the nean absolute error (MAE)

(3) the nmean absol ute percentage error (MAPE)

(4) the nmean error (ME)

(5) the nean percentage error (MPE)
Each of the statistics is based on the one-ahead forecast errors,
which are the differences between the data value at tine t and the
forecast of that value nade at tine t-1. The first three statistics
neasure the magnitude of the errors. A better nodel will give a
smal |l er value. The last two statistics measure bias. A better npdel
will give a value close to 0.0.
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Time Sequence Plot for DRINK 330/TTL
ARIIMA(O,(I),l)x(1,1|,0)26 wilth const{;\nt
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Forecast Table for DRINK 330/ TTL

Mbdel : ARI MA(O, 0,1)x(1,1,0)26 with constant

Peri od Dat a For ecast Resi dua
1,0 0, 641065

2,0 0, 613252

3,0 0, 699757

4,0 0, 554098

50 0, 487434

6,0 0, 458457

7,0 0, 465866

8,0 0, 575151

9,0 0, 65099

10,0 0,501618

11,0 0, 540086

12,0 0, 824704

13,0 0, 724756

14,0 0, 651999

15,0 0, 401208

16,0 0, 482415

17,0 0, 573345

18,0 0, 587064

19,0 0, 475139

20,0 0, 516373

21,0 0, 636306

22,0 0,677775

23,0 0, 527224

24,0 0, 543215

25,0 0,571479

26,0 0, 594914

27,0 0, 676321 0, 65553 0, 020791
28,0 0, 579204 0, 630197 -0, 0509936
29,0 0, 561152 0, 684284 -0,123132
30,0 0, 6737 0, 506047 0, 167653
31,0 0, 674059 0,570704 0, 103355
32,0 0, 521553 0,512689 0, 00886398
33,0 0, 565348 0, 477426 0, 0879227
34,0 0, 559158 0, 622414 -0, 0632564
35,0 0, 683961 0, 629979 0, 053982
36,0 0, 535356 0, 533553 0, 00180309
37,0 0, 530741 0, 548457 -0,0177164
38,0 0, 566345 0, 824259 -0, 257914
39,0 0, 605839 0, 615836 -0, 0099977
40,0 0, 700185 0, 65504 0, 0451454
41,0 0,518151 0, 429153 0, 088998
42,0 0, 536437 0, 530163 0, 00627323
43,0 0, 566445 0, 583734 -0,017289
44,0 0, 648327 0, 586812 0, 0615145
45,0 0, 506836 0,510476 -0, 00363961
46, 0 0, 501989 0, 522285 -0, 0202962
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47,0
48, 0
49,0
50,0
51,0
52,0
53,0
54,0
55,0
56,0
57,0
58,0
59,0
60, 0
61,0
62,0
63,0
64,0
65,0
66, 0
67,0
68, 0
69,0
70,0
71,0
72,0
73,0
74,0
75,0
76,0
77,0
78,0
79,0
80,0
81,0
82,0
83,0
84,0
85,0
86,0
87,0
88,0
89,0
90,0
91,0
92,0
93,0
94,0
95,0
96,0
97,0
98,0
99,0
100, 0
101,0
102, 0
103, 0
104,0
105, 0
106, 0
107, 0
108, 0
109, 0
110, 0
111,0
112, 0
113,0
114, 0
115,0
116, 0
117, 0
118, 0
119,0
120,0
121,0
122,0
123,0

0, 549615
0, 673383
0, 52886
0, 554103
0, 553637
0, 560382
0, 555545
0, 554023
0, 658249
0, 677081
0, 584807
0,514233
0, 521309
0, 51365
0, 543089
0, 669673
0, 644159
0, 563536
0, 538608
0, 604333
0, 546417
0, 532429
0,570186
0, 626289
0, 674729
0, 672976
0, 547806
0, 624622
0, 505163
0,531712
0, 539532
0, 611245
0, 699687
0,50134
0,501026
0, 54905
0, 642365
0, 490605
0, 487634
0, 533437
0, 609349
0, 564994
0, 538876
0, 53913
0, 593038
0, 683427
0, 473139
0, 492897
0, 524645
0, 659238
0, 489705
0, 469808
0, 480932
0, 596271
0, 494836
0,521749
0, 515909
0, 523894
0, 58907
0, 525327
0,576722
0, 625661
0, 62599
0, 482762
0, 706093
0, 542079
0, 482299
0, 548633
0, 5353

0, 768587
0, 739837
0, 656723
0, 454049
0, 287602
0, 410249
0, 483183
0,391714

0, 634696
0, 646908
0, 546736
0, 542699
0, 584185
0, 588675
0, 641794
0, 518503
0, 555443
0, 698378
0, 642691
0, 473662
0,561921
0, 519068
0, 659765
0, 460915
0, 603268
0, 563063
0, 584303
0, 657799
0, 472255
0, 548179
0, 537583
0, 641301
0, 478307
0, 568945
0,574846
0, 639422
0, 500427
0, 534492
0, 530632
0, 542652
0,564773
0, 593201
0, 595014
0, 612886
0, 534228
0, 541319
0, 476657
0, 496858
0, 537859
0, 680209
0, 570377
0, 52756
0, 522084
0, 614627
0, 555738
0, 473377
0, 557252
0, 589813
0, 684332
0, 563331
0, 483821
0, 601568
0, 481021
0,516201
0, 520288
0, 587517
0, 649205
0, 452432
0,512197
0, 55644
0, 651876
0, 457165
0, 477444
0, 614946
0, 554692
0, 510551
0, 534324
0,517821
0, 684536
0, 686651
0, 437874
0, 478453
0, 416706
0, 634572
0, 399587
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-0, 0850813
0, 0264752
-0,0178759
0, 0114038
-0, 0305474
-0, 0282922
-0, 0862488
0, 0355191
0, 102806
-0, 0212963
-0, 0578843
0, 0405716
-0, 0406118
-0, 00541747
-0,116676
0, 208759
0, 0408916
0, 000473724
-0, 0456947
-0, 0534658
0, 0741618
-0,0157498
0, 0326034
-0, 0150122
0, 196422
0, 104031
-0, 0270401
-0, 0147996
0, 00473593
-0, 00277984
0, 00889922
0, 0685933
0, 134915
-0, 0918619
-0, 0939873
-0,0638366
0,108137
-0, 0507139
0, 0109775
0, 0365788
0, 0714903
-0, 115215
-0, 0315017
0, 0115701
0, 0709539
0, 0687996
-0, 0825986
0, 0195201
-0, 0326071
0, 0694243
-0, 194627
-0, 0935225
-0, 00288845
-0, 00529654
0, 0138144
0, 0055487
-0, 00437913
-0, 0636231
-0, 0601352
0, 0728945
0, 0645258
0, 0692207
-0, 0258866
0, 025597
0, 228649
-0,0728673
-0, 0723926
0, 0380817
0, 000976098
0, 250766
0, 0553013
-0, 0299285
0, 0161753
-0,19085
-0, 0064569
-0,151389
-0,00787344



124,0 0, 411596 0, 444503 -0, 0329072

125,0 0, 489415 0, 444322 0, 0450932
126, 0 0, 586818 0, 594886 -0, 00806806
127,0 0, 435945 0, 469442 -0, 033498
128, 0 0, 589717 0, 484872 0, 104845
129,0 0, 546396 0, 541508 0, 00488869
130, 0 0, 621917 0, 504352 0, 117564
131,0 0, 661535 0, 620413 0, 0411223
132,0 0, 35481 0, 522148 -0,167338
133,0 0, 36978 0, 479401 -0,109621
134, 0 0, 482742 0, 554405 -0,0716634
135,0 0, 596767 0,571876 0, 0248909
136, 0 0, 410891 0, 472253 -0, 061362
137,0 0, 46731 0, 656632 -0,189322
138, 0 0, 52733 0, 43483 0, 0924994
139,0 0, 637304 0, 502323 0, 13498
140, 0 0, 446436 0, 587841 -0, 141405
141, 0 0, 450987 0, 449691 0, 00129639
142, 0 0, 464915 0, 747423 -0, 282508
143, 0 0, 549967 0, 590504 -0, 0405369
144,0 0, 641693 0, 616666 0, 0250262
145, 0 0, 467602 0, 443601 0, 0240012
146, 0 0, 457952 0, 276692 0, 181261
147, 0 0, 454725 0, 470358 -0, 0156328
148, 0 0, 646879 0, 454373 0, 192506
149, 0 0, 437513 0, 456901 -0, 0193881
150, 0 0, 42164 0, 38109 0, 0405497
151, 0 0, 442677 0, 485978 -0, 0433002
152, 0 0, 529787 0, 545514 -0,0157269
153, 0 0,477119 0, 407092 0, 0700264
154, 0 0, 521749 0, 599592 -0,0778432
155, 0 0, 51591 0, 489492 0, 0264178
156, 0 0, 523893 0, 612097 -0, 0882043
157, 0 0, 589067 0, 599952 -0,0108844
Lower 95, 0% Upper 95, 0%
Peri od For ecast Limt Limt
158, 0 0, 328145 0, 152028 0, 504262
159, 0 0, 34803 0, 154787 0, 541274
160, 0 0, 460992 0, 267749 0, 654236
161, 0 0, 575017 0, 381774 0, 768261
162, 0 0, 389142 0, 195898 0, 582385
163, 0 0, 44556 0, 252317 0, 638803
164, 0 0, 50558 0, 312337 0, 698823
165, 0 0, 615554 0, 42231 0, 808797
166, 0 0, 424686 0, 231443 0, 61793
167, 0 0, 429238 0, 235994 0, 622481
168, 0 0, 443165 0, 249922 0, 636409
169, 0 0, 528218 0, 334974 0, 721461

This table shows the forecasted values for DRI NK 330/ TTL. During
the period where actual data is available, it also displays the
predicted values fromthe fitted nodel and the residuals
(data-forecast). For tine periods beyond the end of the series, it
shows 95, 0% prediction limts for the forecasts. These limts show
where the true data value at a selected future time is likely to be
with 95, 0% confidence, assuming the fitted nodel is appropriate for
the data. You can plot the forecasts by selecting Forecast Plot from
the list of graphical options. You can change the confidence |eve
while viewing the plot if you press the alternate nouse button and
sel ect Pane Options. To test whether the npdel fits the data
adequat el y, select Mddel Conparisons fromthe |ist of Tabular Options
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Forecast Plot for DRINK 330/TTL
ARIII\/IA(0,0,1)|><(1,1,0)26| with con§tant
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DRINK 330/TTL

o

150 154 158 162 166 170

Data variabl e: DRI NK 330/ TTL
Nunmber of observations = 157
Start index = 1,0

Sanpling interval = 1,0
Length of seasonality = 26

(A) ARI MA(O,0,1)x(1,1,0)26 with constant

(B) Linear trend = 0,602017 + -0,000600242 t

(O Sinple noving average of 3 terms

(D) Sinple exponential smoothing with al pha = 0, 046
(E) Brown's linear exp. smoothing with al pha = 0,0222

Esti mati on Period

Model RVBE MAE MAPE ME MPE

(A) 0, 0889971 0, 0637854 11, 843 -0, 0000673596- 1, 42634
(B) 0, 0814848 0, 0642479 11, 9542 1, 22337E-16 -2, 25157
(O 0, 0993193 0, 0786181 14, 7448 -0, 0013765 -2,65484
(D) 0, 0831648 0, 0674352 12, 7804 -0,00903399 -4,01368
(E) 0, 0830639 0, 0678132 12, 8416 -0,00957997 -4,07591
Model RVBE RUNS RUNM AUTO MEAN VAR

(A) 0, 0889971 K K K K K

(B) 0, 0814848 il - *oxx K K

(O 0, 0993193 & * * XK *oxx K K

(D) 0, 0831648 i oK *oxx K K

(E) 0, 0830639 *oxx * i K K

Key:

RVMBE = Root Mean Squared Error

RUNS = Test for excessive runs up and down

RUNM = Test for excessive runs above and bel ow nedi an

AUTO = Box-Pierce test for excessive autocorrelation

MEAN = Test for difference in nean 1st half to 2nd hal f

VAR = Test for difference in variance 1st half to 2nd hal f
OK = not significant (p >= 0.05)

* = marginally significant (0.01 < p <= 0.05)

** = significant (0.001 < p <= 0.01)

*** = highly significant (p <= 0.001)

The St at Advi sor

This table conpares the results of five different forecasting
model s.  You can change any of the nodels by pressing the alternate
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mouse button and sel ecting Analysis Options. Looking at the error
statistics, the nodel with the smallest root nean squared error (RVSE)
during the estimation period is nodel B. The nodel with the smallest
mean absolute error (MAE) is nodel A The nodel with the small est
mean absol ute percentage error (MAPE) is nodel A.  You can use these
results to select the nost appropriate npbdel for your needs.

The tabl e al so sunmarizes the results of five tests run on the
residuals to determ ne whether each nodel is adequate for the data.
An OK neans that the npdel passes the test. One * neans that it fails

at the 95% confidence level. Two *'s neans that it fails at the 99%
confidence level. Three *'s neans that it fails at the 99.9%
confidence level. Note that the currently selected nodel, nodel A,

passes 5 tests. Since no tests are statistically significant at the
95% or hi gher confidence level, the current nodel is probably adequate
for the data.

Residual Plot for adjusted DRINK 330/TTL

ARIMA(0,0,1)x(1,1,0)26 with constant
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Residual Autocorrelations for adjusted DRINK 330/TTL
ARIMA(0,0,1)|><(1,1,0)26| with con§tant

1 T ]
2 L ]
S 06F ]
+— | i
S i ]
o 97r W B
= e e — ]
8 -0,2 _—“.l ]
o : :
5 -06F .
< L ]

_l -, , , , , =

o
(61
=
o
=
(é1
N
o
N
(61

102



Residual Periodogram for adjusted DRINK 330/TTL
ARIII\/IA(0,0,1)|><(1,1,0)26| with con§tant
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Forecasting - DRI NK 500/ TTL
Anal ysi s Sunmary
Data variabl e: DRI NK 500/ TTL

Nunmber of observations = 157
Start index = 1,0
Sanmpling interval =

1,0
Length of seasonality =

26

Forecast Sumary

Seasonal differencing of order: 1

Forecast nodel selected: AR MA(O,0,1)x(1,1,0)26 with constant
Number of forecasts generated: 12
Nunber of periods withheld for validation: O

Estimation Val i dati on
Statistic Peri od Peri od
RVSE 0, 0589309
MAE 0, 043504
MAPE 19, 5419
VE 0, 000151915
MPE -3,52329

ARI MA Model Summary

Par amet er Estimate Stnd. Error t P-val ue
MA( 1) -0,424476 0, 0798332 -5,31704 0, 000000
SAR(1) 4,48292E-7 5,51782E-7 0, 812444 0, 418045
Mean 0, 00870276 0, 00819888 1, 06146 0, 290481
Const ant 0, 00870276

Backf orecasting: yes

Estimated white noise variance = 0,00347699 with 128 degrees of freedom
Estimated white noi se standard deviation = 0, 058966

Number of iterations: 9

The Stat Advi sor

This procedure will forecast future values of DRINK 500/ TTL. The
data cover 157 tine periods. Currently, an autoregressive integrated
novi ng average (ARl MA) nodel has been selected. This nodel assunes
that the best forecast for future data is given by a paranetric node
relating the nost recent data value to previous data val ues and
previ ous noi se. Each value of DRINK 500/ TTL has been adjusted in the
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followi ng way before the nodel was fit:

(1) Seasonal differences of order 1 were taken

You can select a different forecasting nodel by pressing the alternate
nouse button and sel ecting Analysis Options

The output summarizes the statistical significance of the terns in

the forecasting nodel. Terns with P-values |less than 0.05 are
statistically significantly different fromzero at the 95% confi dence
level. The P-value for the MA(1) termis less than 0.05, so it is

significantly different fromO0.0. The P-value for the SAR(1) termis
greater than or equal to 0.05, so it is not statistically significant.
You shoul d therefore consider reducing the order of the SARtermto 0O
The P-value for the constant termis greater than or equal to 0.05, so
it is not statistically significant. You should therefore consider
renoving the constant termfromthe nodel. The estimted standard
devi ation of the input white noise equals 0, 058966

The table al so summari zes the performance of the currently sel ected
nodel in fitting the historical data. |t displays

(1) the root mean squared error (RVSE)

(2) the nean absolute error (MAE)

(3) the nean absol ute percentage error (MAPE)

(4) the nmean error (ME)

(5) the mean percentage error (MPE)
Each of the statistics is based on the one-ahead forecast errors
which are the differences between the data value at tine t and the
forecast of that value nmade at tine t-1. The first three statistics
neasure the magnitude of the errors. A better nodel will give a
smal |l er value. The last two statistics nmeasure bias. A better node
will give a value close to 0.0

Time Sequence Plot for DRINK 500/TTL
ARIIMA(O,(I),l)x(1,1|,0)26 wilth const{;\nt
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Forecast Table for DRI NK 500/ TTL

Mbdel : ARI MA(O, 0, 1)x(1,1,0)26 with constant
Peri od Dat a For ecast Resi dua
0, 265884

0, 256986

0, 183513

0, 296186

0, 228415

0, 271614

0, 259288

0, 221782

0, 198268

0, 294009

0, 277431

0, 108646

0, 184168
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14,0
15,0

17,0

22,0

27,0

29,0

34,0

39,0

44,0

46, 0

51,0

56,0

58,0

61,0

63,0

68, 0

73,0

75,0

80,0

90,0

0,217719
0, 309634
0, 280388
0, 245632
0, 233349
0, 294513
0, 27554
0, 185669
0, 183414
0, 239939
0, 255684
0, 233826
0, 223312
0, 182142
0, 210892
0, 229437
0, 169054
0, 170756
0, 255539
0, 224545
0, 234386
0,178159
0, 246504
0, 251777
0, 245403
0, 207057
0, 169225
0, 272159
0, 25969
0, 255707
0, 204443
0, 292685
0, 288467
0, 275663
0, 200869
0,277729
0, 27285
0, 271033
0, 26327
0, 284478
0, 287509
0, 220964
0, 2087

0, 232964
0, 25024
0, 26226
0, 274296
0, 278912
0, 163206
0,17871
0, 249983
0, 275256
0, 242228
0, 266961
0,276113
0, 246092
0, 220497
0, 144616
0, 150707
0, 252367
0, 218485
0,270218
0, 253615
0, 249564
0, 199566
0, 162907
0, 266653
0, 268676
0, 245477
0, 194295
0, 276678
0, 284313
0, 252669
0, 214873
0, 226825
0, 249197
0, 253642

0, 250134
0, 222139
0,172752
0, 31426
0, 160792
0, 269857
0, 247224
0, 206169
0, 204259
0, 276943
0, 258523

0, 0997951

0, 239988
0, 197753
0, 291537
0, 266175
0, 236892
0, 235348
0, 275408
0, 276887
0, 184597
0, 216082
0, 227495
0, 27102
0, 228615
0, 235331
0, 202704
0, 254305
0, 252234
0, 164484
0, 198227
0, 278987
0, 221045
0, 260584
0, 192682
0, 29181
0, 205891
0, 242568
0, 218907
0, 201846
0, 298003
0, 255216
0,27328
0, 201605
0, 309407
0, 22722
0, 251888
0, 209775
0, 290129
0, 273102
0, 271464
0, 262677
0, 266392
0, 252285
0, 235766
0, 231372
0, 247654
0, 236293
0, 288106
0, 281389
0, 275423
0, 146207
0, 221633
0, 270386
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-0, 0679919
-0, 0112467
0, 0566845
-0, 145206
0, 00996404
-0, 0143177
-0, 0226789
0, 0282174
-0, 0261003
-0,0304384
-0, 00674635
0, 145608
-0, 032931
-0, 0285287
-0,0193784
-0, 00648526
0, 0188149
-0, 0309052
0, 0172771
0, 0115801
0, 0910658
-0, 0152126
0, 0502338
0, 00182997
0, 0424176
0, 0279389
0, 0817734
0, 0332033
-0, 0312697
0, 0442159
0, 0347368
-0, 0287475
0, 0412156
0, 0137124
0, 0862297
-0,128603
-0,0271811
0, 00741444
0, 0563489
0, 040382
-0, 0310419
0, 0208964
-0,027188
0, 0188915
-0,164791
-0, 0765127
0, 000478679
0, 00870991
-0, 0199104
-0, 0194869
-0, 0218998
-0, 0631105
-0,103485
0, 0143684
0, 03291

0, 0141048
-0, 0533591
0, 0403851
-0, 003793
-0, 0287199
-0, 0605505
0, 0806182
0, 0275643
-0,0167442



91,0 0, 22745 0, 276851 -0, 0494009

92,0 0, 170936 0, 229962 -0, 0590255
93,0 0, 287 0, 250609 0, 0363918
94,0 0,27762 0, 300263 -0,0226426
95,0 0, 260132 0,245183 0, 0149484
96,0 0, 18957 0, 235544 -0, 0459747
97,0 0, 299594 0, 133804 0, 16579
98,0 0, 301569 0, 229784 0,071785
99,0 0, 302789 0, 291541 0, 0112483
100, 0 0,221092 0, 231963 -0,010871
101, 0 0, 298703 0, 274306 0, 0243967
102, 0 0, 2868 0,272673 0, 0141271
103, 0 0, 275325 0, 264264 0,0110614
104, 0 0, 281593 0,212964 0, 0686294
105, 0 0, 264193 0, 200741 0, 0634517
106, 0 0, 304956 0, 30229 0, 00266608
107, 0 0, 281466 0, 27851 0, 002956
108, 0 0, 223953 0, 255434 -0,0314812
109, 0 0,211288 0, 189634 0, 0216534
110,0 0, 25028 0, 294572 -0, 0442915
111,0 0, 149607 0, 274215 -0,124608
112, 0 0, 229349 0, 208479 0, 0208704
113,0 0, 289845 0, 232435 0, 0574098
114,0 0,18744 0, 259897 -0, 0724567
115,0 0, 229434 0, 227144 0, 00228978
116, 0 0, 136691 0, 263317 -0, 126625
117,0 0, 143347 0, 182404 -0, 0390571
118, 0 0, 175642 0, 16306 0, 0125825
119, 0 0, 304157 0, 301044 0, 00311299
120,0 0, 395602 0, 287645 0, 107958
121,0 0, 333286 0, 31466 0, 0186258
122,0 0, 286987 0, 206179 0, 0808087
123,0 0, 325246 0, 342598 -0,0173518
124,0 0, 3158 0, 302906 0, 0128933
125,0 0, 255104 0, 316965 -0,0618603
126, 0 0,217036 0, 203536 0, 0135002
127,0 0, 266542 0, 313136 -0, 0465945
128, 0 0, 187063 0, 275725 -0, 0886621
129,0 0, 220001 0, 246393 -0,0263923
130, 0 0, 176936 0,279093 -0, 102157
131,0 0, 166392 0, 229532 -0,0631403
132,0 0, 31853 0, 286857 0, 0316726
133,0 0, 302074 0, 303613 -0, 00153935
134,0 0, 247202 0, 232002 0, 0152
135,0 0, 200333 0, 226443 -0,0261095
136, 0 0, 283205 0, 2479 0, 0353049
137,0 0, 269854 0, 173295 0, 0965584
138, 0 0, 242513 0, 279039 -0, 0365253
139,0 0, 174562 0, 283043 -0,108481
140, 0 0, 289585 0, 150096 0, 139489
141,0 0, 298807 0, 297346 0, 00146058
142, 0 0, 287827 0, 146014 0, 141813
143, 0 0, 233698 0, 212246 0, 0214523
144, 0 0, 190334 0, 193451 -0,00311703
145, 0 0, 289708 0, 311537 -0,0218292
146, 0 0, 280955 0, 395039 -0, 114084
147, 0 0, 287964 0, 293562 -0, 00559817
148, 0 0, 196397 0, 293314 -0,0969172
149, 0 0, 305489 0, 29281 0,0126787
150, 0 0, 31773 0, 329884 -0,0121545
151, 0 0, 302434 0, 258648 0, 0437862
152, 0 0, 279405 0, 244325 0, 0350799
153, 0 0, 274085 0, 290135 -0,0160502
154, 0 0, 286801 0, 188953 0, 0978482
155, 0 0, 275325 0,270238 0, 00508777
156, 0 0, 281593 0, 187798 0, 093795
157, 0 0, 264193 0, 214909 0, 0492846
Lower 95, 0% Upper 95, 0%
Peri od For ecast Limt Limt
158, 0 0, 348152 0, 231478 0, 464827
159, 0 0, 310777 0, 184026 0, 437527
160, 0 0, 255905 0, 129154 0, 382656
161, 0 0, 209036 0, 0822852 0, 335787
162, 0 0, 291908 0, 165157 0, 418659
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163, 0 0, 278557 0, 151806 0, 405307

164, 0 0, 251216 0, 124465 0, 377967
165, 0 0, 183265 0, 0565143 0, 310016
166, 0 0, 298288 0, 171537 0, 425038
167, 0 0, 30751 0, 180759 0, 43426
168, 0 0, 29653 0, 169779 0, 423281
169, 0 0, 242401 0, 11565 0, 369151

This tabl e shows the forecasted values for DRI NK 500/ TTL. During
the period where actual data is available, it also displays the
predicted values fromthe fitted nodel and the residuals
(data-forecast). For tine periods beyond the end of the series, it
shows 95,0% prediction limts for the forecasts. These limts show
where the true data value at a selected future time is likely to be
wi th 95, 0% confi dence, assuming the fitted nodel is appropriate for
the data. You can plot the forecasts by selecting Forecast Plot from
the list of graphical options. You can change the confidence |evel
while viewing the plot if you press the alternate nouse button and
sel ect Pane Options. To test whether the nodel fits the data
adequately, select Mddel Conparisons fromthe |list of Tabular Options.

Forecast Plot for DRINK 500/TTL
ARIII\/IA(0,0,1)|><(1,1,0)26| with con§tant

05F =
—l C 1] —= actual
||: 0,4 4 — forecast
5 03 . ] — 95,0% limits
B ]
Y 02F -
Z - ;
o Ol1f .
() X ]

0 '_I . ) ) ) I_'

150 154 158 162 166 170

Data variabl e: DRI NK 500/ TTL
Nunmber of observations = 157
Start index = 1,0

Sanmpling interval = 1,0
Length of seasonality = 26

(A) ARI MA(O,0,1)x(1,1,0)26 with constant

(B) Linear trend = 0,229226 + 0,000208732 t

(C) Sinple noving average of 3 terns

(D) Sinple exponential smoothing with al pha = 0,0317
(E) Brown's linear exp. smoothing with al pha = 0,0195

Esti mati on Period

Model  RMSE MAE VAPE ME MPE

(A) 0, 0589309 0, 043504 19, 5419 0, 000151915 -3,52329
(B) 0, 0464957 0, 0374473 17,2177 -2,17448E-17 -4,32572
(O 0, 0540204 0, 0432078 19, 2878 0, 000650854 -3, 80833
(D 0, 0472018 0, 0390268 17,5669 0, 00407833 -2, 68645
(B) 0, 0473245 0, 0391872 17,559 0, 0052601 -2,15729
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Model RVBE RUNS RUNM AUTO MEAN VAR

(A) 0, 0589309 oK K K K K

(B) 0, 0464957 il il il K K

(O 0, 0540204 il * il oK K

(D) 0, 0472018 il il il K K

(E) 0, 0473245 *kx * *kx K K

Key:

RVSE = Root Mean Squared Error

RUNS = Test for excessive runs up and down

RUNM = Test for excessive runs above and bel ow nedi an
AUTO = Box-Pierce test for excessive autocorrelation
MEAN = Test for difference in mean 1st half to 2nd half

VAR = Test for difference in variance 1st half to 2nd hal f

XK

= not significant (p >= 0.05)

* = marginally significant (0.01 < p <= 0.05)

* %

* Kk k

= significant (0.001 < p <= 0.01)
= highly significant (p <= 0.001)

The St at Advi sor

nmod
nou

This table conpares the results of five different forecasting
els. You can change any of the nodels by pressing the alternate
se button and selecting Analysis Options. Looking at the error

statistics, the nodel with the smallest root nean squared error (RVSE)

dur

ing the estimation period is nodel B. The npbdel with the smallest

nmean absolute error (MAE) is nodel B. The nobdel with the smallest
nmean absol ute percentage error (MAPE) is nodel B. You can use these

res

ults to select the npbst appropriate nodel for your needs.

The table al so sunmarizes the results of five tests run on the

residual s to determ ne whether each nodel is adequate for the data.

An OK neans that the nbdel passes the test. One * neans that it fails
at the 95%confidence level. Two *'s nmeans that it fails at the 99%
confidence level. Three *'s nmeans that it fails at the 99.9%
confidence level. Note that the currently sel ected nodel, nodel A,
passes 5 tests. Since no tests are statistically significant at the

95% or hi gher confidence level, the current nodel is probably adequate

for

the data.

Residual Plot for adjusted DRINK 500/TTL
ARIMAI(O,O,1)X(1,1|,0)26 with cgnstant
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Residual Autocorrelations for adjusted DRINK 500/TTL
ARIII\/IA(0,0,1)|><(1,1,0)26| with constant
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Residual Periodogram for adjusted DRINK 500/TTL
ARIII\/IA(0,0,1)|><(1,1,0)26| with con§tant
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Forecasting - DRINK LI GHT 330/ TTL
Anal ysi s Summary
Data variable: DRI NK LI GHT 330/ TTL

Nunber of observations = 157
Start index = 1,0

Sanpling interval = 1,0
Length of seasonality = 26

Forecast Summary

Seasonal differencing of order: 1

Forecast nodel selected: AR MA(O,0,1)x(1,1,0)26 with constant
Nunmber of forecasts generated: 12
Nunber of periods withheld for validation: O

Esti mation Val i dati on
Statistic Peri od Peri od
RVSE 0, 029987
MAE 0, 0218291
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MAPE 14, 9465

ME -0, 0000985196
MPE -2,35573

ARI MA Model Summary
Par amet er Esti mat e Stnd. Error t P-val ue
MA( 1) -0, 626711 0, 0696953 -8,99215 0, 000000
SAR(1) -6,4311E-9 3, 11964E-7 -0, 0206149 0, 983585
Mean 0, 00783409 0, 00471527 1, 66143 0, 099075
Const ant 0, 00783409

Backf orecasting: yes

Estinated white noise variance = 0,000900538 with 128 degrees of freedom
Estimated white noi se standard devi ation = 0, 030009

Nunmber of iterations: 9

The Stat Advi sor

This procedure will forecast future values of DRI NK LI GHT 330/ TTL.
The data cover 157 time periods. Currently, an autoregressive
integrated noving average (ARI MA) nodel has been selected. This nodel
assumes that the best forecast for future data is given by a
paranetric nodel relating the nbost recent data value to previous data
val ues and previous noise. Each value of DRI NK LI GHT 330/ TTL has been
adjusted in the following way before the nodel was fit:
(1) Seasonal differences of order 1 were taken.
You can select a different forecasting nodel by pressing the alternate
nouse button and sel ecting Analysis Options.

The output summarizes the statistical significance of the terns in

the forecasting nodel. Terns with P-values |less than 0.05 are
statistically significantly different fromzero at the 95% confi dence
level . The P-value for the MA(l) termis less than 0.05, so it is

significantly different fromO0.0. The P-value for the SAR(1) termis
greater than or equal to 0.05, so it is not statistically significant.
You shoul d therefore consider reducing the order of the SAR termto O.
The P-value for the constant termis greater than or equal to 0.05, so
it is not statistically significant. You should therefore consider
renoving the constant termfromthe nodel. The estimated standard
devi ation of the input white noise equals 0,030009.

The table al so summari zes the perfornance of the currently sel ected
model in fitting the historical data. |t displays:

(1) the root nmean squared error (RVSE)

(2) the nean absolute error (MAE)

(3) the nean absol ute percentage error (MAPE)

(4) the nmean error (ME)

(5) the nean percentage error (MPE)
Each of the statistics is based on the one-ahead forecast errors,
which are the differences between the data value at tine t and the
forecast of that value nade at tine t-1. The first three statistics
neasure the magni tude of the errors. A better nodel will give a
smal l er value. The last two statistics measure bias. A better npdel
will give a value close to 0.0.
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Time Sequence Plot for DRINK LIGHT 330/TTL
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Forecast Table for DRINK LI GHT 330/ TTL

Mbdel : ARI MA(O, 0,1)x(1,1,0)26 with constant

Peri od Dat a For ecast Resi dua
1,0 0, 0780235

2,0 0, 105295

3,0 0, 0938592

4,0 0, 10809

5,0 0, 0939488

6,0 0, 141324

7,0 0, 140191

8,0 0, 134895

9,0 0, 110474

10,0 0, 149053

11,0 0, 134843

12,0 0, 051476

13,0 0, 068845

14,0 0,103731

15,0 0, 223112

16,0 0, 180973

17,0 0, 140976

18,0 0, 146822

19,0 0,176124

20,0 0, 160635

21,0 0, 14595

22,0 0,111385

23,0 0,171371

24,0 0, 151283

25,0 0, 148423

26,0 0, 142732

27,0 0,115388 0, 0942075 0, 0211809
28,0 0,163113 0,126614 0, 0364991
29,0 0, 159999 0,124778 0, 0352208
30,0 0, 126081 0, 138208 -0,0121268
31,0 0,129012 0, 0943936 0, 0346188
32,0 0, 169861 0, 171065 -0,00120374
33,0 0, 161996 0, 147481 0, 0145148
34,0 0, 159704 0, 152036 0, 00766786
35,0 0, 114607 0, 123324 -0,00871693
36,0 0,164193 0, 151634 0, 0125587
37,0 0, 165695 0, 150758 0, 0149364
38,0 0, 144302 0, 0688816 0, 0754202
39,0 0, 149092 0, 124156 0, 0249355
40,0 0, 108037 0, 127403 -0, 0193659
41,0 0, 153004 0, 21902 -0, 0660164
42,0 0, 148968 0, 147644 0, 00132408
43,0 0, 137445 0, 149851 -0, 0124053
44,0 0, 118599 0, 147092 -0, 0284924
45,0 0, 14863 0, 166312 -0,0176817
46, 0 0, 154266 0, 157598 -0, 00333241
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47,0 0, 126804 0, 151906 -0, 0251017

48, 0 0, 103347 0, 103698 -0, 000351667
49,0 0, 142426 0, 179195 -0, 0367692
50,0 0,126118 0, 136284 -0, 0101665
51,0 0, 131146 0, 150097 -0, 0189507
52,0 0, 128521 0, 138901 -0, 0103801
53,0 0,122884 0,116717 0, 00616673
54,0 0, 120706 0,174812 -0, 0541056
55,0 0, 0950331 0, 133925 -0, 0388916
56,0 0, 0880608 0, 109541 -0, 0214804
57,0 0, 131573 0,123384 0, 00818884
58,0 0,173684 0, 182827 -0,00914333
59,0 0, 157356 0, 1641 -0, 00674387
60,0 0, 159016 0, 163312 -0, 00429529
61,0 0, 137575 0, 11975 0, 0178249
62,0 0, 137669 0, 183198 -0, 0455289
63,0 0, 142448 0, 144995 -0, 00254757
64,0 0, 138709 0, 150539 -0,0118302
65,0 0, 136733 0, 149512 -0,0127792
66, 0 0,113684 0, 107862 0, 00582148
67,0 0, 134307 0, 164486 -0,0301789
68,0 0, 143182 0, 137889 0, 00529333
69,0 0, 136241 0, 148597 -0, 0123557
70,0 0,11711 0, 11869 -0, 00158006
71,0 0, 151967 0, 155474 -0, 00350744
72,0 0, 143654 0, 159902 -0,016248
73,0 0, 144401 0, 124456 0, 0199455
74,0 0,11938 0, 123681 -0, 0043005
75,0 0, 158888 0, 147565 0, 0113235
76,0 0, 15694 0, 141048 0, 0158917
77,0 0,16162 0, 14894 0, 0126804
78,0 0, 146015 0, 144302 0, 00171304
79,0 0,108281 0,131792 -0, 0235108
80,0 0,162279 0, 113806 0, 0484736
81,0 0, 167606 0, 133246 0, 03436
82,0 0, 150412 0,117429 0, 0329837
83,0 0,127127 0, 160079 -0, 032952
84,0 0, 154547 0, 160867 -0, 00631955
85,0 0, 147516 0,16123 -0,0137135
86, 0 0, 146384 0, 158256 -0,0118722
87,0 0, 129529 0, 137968 -0, 00843971
88,0 0, 161508 0, 140214 0, 0212935
89,0 0, 164967 0, 163627 0, 00134028
90,0 0, 152079 0,147383 0, 00469549
91,0 0,13278 0, 14751 -0, 0147296
92,0 0, 119005 0, 112287 0, 00671813
93,0 0,170722 0, 146352 0, 0243699
94,0 0, 164508 0, 166289 -0,00178162
95,0 0, 155925 0, 142959 0, 0129664
96,0 0,121148 0, 13307 -0,0119219
97,0 0, 144404 0, 152329 -0, 00792504
98,0 0, 161905 0, 146521 0, 0153836
99,0 0, 160722 0,161876 -0, 00115417
100, 0 0, 142017 0, 126491 0, 0155256
101,0 0, 143848 0, 176453 -0, 0326042
102, 0 0, 136775 0, 144341 -0, 00756633
103, 0 0, 153773 0,164712 -0, 010939
104,0 0, 140329 0, 146993 -0, 00666385
105, 0 0, 108089 0,111939 -0, 00384938
106, 0 0, 124811 0,167701 -0, 0428895
107, 0 0, 102835 0, 148561 -0, 0457262
108, 0 0, 115819 0, 129589 -0, 0137699
109, 0 0, 122422 0,126331 -0, 00390918
110, 0 0, 181469 0, 159931 0, 0215378
111,0 0, 0996474 0, 168848 -0, 069201
112, 0 0, 158477 0, 110849 0, 047628
113,0 0, 162299 0,167212 -0, 0049122
114,0 0, 219292 0, 166263 0, 0530293
115,0 0, 184133 0, 206035 -0, 0219024
116, 0 0, 0724146 0, 146186 -0,0737717
117, 0 0, 0889575 0, 0943805 -0, 00542302
118, 0 0,127766 0,12344 0, 00432584
119,0 0,161243 0, 181267 -0, 0200234
120,0 0, 222504 0, 159793 0, 0627111
121,0 0,189713 0, 203061 -0, 0133476
122,0 0, 173358 0,120617 0, 0527406
123,0 0, 200099 0, 185291 0, 0148079
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124,0 0, 190054 0,179019 0, 0110345

125,0 0, 181257 0, 175472 0, 00578529
126, 0 0, 148249 0, 153476 -0, 00522725
127,0 0, 214448 0, 148407 0, 0660414
128, 0 0,166112 0, 185998 -0,0198859
129,0 0, 169736 0, 149145 0, 0205911
130, 0 0, 149731 0, 161068 -0,0113366
131,0 0, 133327 0,108819 0, 024508
132,0 0, 224355 0, 148005 0, 0763497
133,0 0, 239718 0, 158518 0, 0812003
134,0 0, 203173 0, 174543 0, 0286304
135,0 0, 158495 0, 148199 0, 0102966
136, 0 0, 226662 0, 195756 0, 0309058
137,0 0, 195144 0, 12685 0, 0682939
138, 0 0,17393 0, 209112 -0, 0351812
139,0 0, 153279 0, 148085 0, 00519342
140, 0 0, 188624 0, 230381 -0, 0417568
141, 0 0,173648 0, 165797 0, 00785069
142, 0 0, 17543 0, 0851688 0, 0902611
143, 0 0, 159115 0, 153359 0, 00575577
144,0 0, 132816 0, 139208 -0, 00639204
145, 0 0, 16132 0, 165072 -0,00375146
146, 0 0, 182776 0, 227987 -0, 0452106
147, 0 0, 183081 0, 169213 0, 0138679
148, 0 0,121 0, 189883 -0,0688833
149, 0 0,176123 0, 164763 0, 0113591
150, 0 0, 18404 0, 205007 -0, 0209666
151, 0 0, 182762 0, 175951 0, 00681074
152, 0 0, 138448 0, 160352 -0, 0219034
153, 0 0, 176958 0, 208555 -0, 031597
154, 0 0, 136772 0, 154144 -0,0173711
155, 0 0, 153771 0, 166683 -0,0129122
156, 0 0, 14033 0, 149473 -0,00914325
157, 0 0, 108087 0, 13543 -0,027343
Lower 95, 0% Upper 95, 0%
Peri od For ecast Limt Limt
158, 0 0, 215053 0, 155675 0, 274431
159, 0 0, 247552 0, 177477 0, 317628
160, 0 0, 211007 0, 140932 0, 281082
161, 0 0, 16633 0, 0962543 0, 236405
162, 0 0, 234496 0, 164421 0, 304571
163, 0 0, 202979 0, 132903 0, 273054
164, 0 0, 181765 0,111689 0, 25184
165, 0 0,161113 0, 0910374 0, 231188
166, 0 0, 196459 0,126383 0, 266534
167, 0 0, 181482 0, 111407 0, 251557
168, 0 0, 183264 0,113189 0, 253339
169, 0 0, 166949 0, 0968738 0, 237024

This table shows the forecasted values for DRI NK LI GHT 330/ TTL
During the period where actual data is available, it also displays the
predicted values fromthe fitted nodel and the residuals
(data-forecast). For tine periods beyond the end of the series, it
shows 95, 0% prediction limts for the forecasts. These limts show
where the true data value at a selected future time is likely to be
with 95, 0% confidence, assuming the fitted nodel is appropriate for
the data. You can plot the forecasts by selecting Forecast Plot from
the list of graphical options. You can change the confidence |eve
while viewing the plot if you press the alternate nouse button and
sel ect Pane Options. To test whether the npdel fits the data
adequat el y, select Mddel Conparisons fromthe |ist of Tabular Options
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Forecast Plot for DRINK LIGHT 330/TTL

ARIMA(0,0,1)x(1,1,0)26 with constant

0,33
0,29
0,25
0,21
0,17
0,13
0,09

150 154 158 162 166 170

DRINK LIGHT 330/TTL

Data variable: DRI NK LI GHT 330/ TTL
Nunmber of observations = 157

Start index = 1,0

Sanpling interval = 1,0

Length of seasonality = 26

(A) ARI MA(O,0,1)x(1,1,0)26 with constant

(B) Linear trend = 0,125068 + 0, 00027699 t

(C) Sinple noving average of 3 terns

(D) Sinple exponential smoothing with al pha = 0, 1804
(E) Brown's linear exp. smoothing with al pha = 0,0991

Esti mati on Period

Model RVBE MAE MAPE ME MPE

(A) 0, 029987 0, 0218291 14, 9465 -0, 0000985196- 2, 35573
(B) 0, 0293262 0, 0224631 17,2091 -2, 70484E-17 -4, 75097
(O 0, 0328305 0, 0240072 17,8374 0, 000408015 ~-3,77693
(D) 0, 0288386 0, 0214829 15,9312 0, 00140289 -3,00591
(E) 0, 0295352 0, 0219466 16, 2478 0, 000295149 -3,51027
Model RVBE RUNS RUNM AUTO MEAN VAR

(A) 0, 029987 K K i K K

(B) 0, 0293262 *x 4 i K K

(O 0, 0328305 & * * XK i K K

(D) 0, 0288386 *E K i K K

(B) 0, 0295352 * * o OK K

Key:

RVMBE = Root Mean Squared Error

RUNS = Test for excessive runs up and down

RUNM = Test for excessive runs above and bel ow nedi an

AUTO = Box-Pierce test for excessive autocorrelation

MEAN = Test for difference in nean 1st half to 2nd hal f

VAR = Test for difference in variance 1st half to 2nd hal f
OK = not significant (p >= 0.05)

* = marginally significant (0.01 < p <= 0.05)

** = significant (0.001 < p <= 0.01)

*** = highly significant (p <= 0.001)

The St at Advi sor

This table conpares the results of five different forecasting
model s.  You can change any of the nodels by pressing the alternate
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mouse button and sel ecting Analysis Options. Looking at the error
statistics, the nodel with the smallest root nean squared error (RVSE)
during the estimation period is nodel D. The nodel with the snallest
nmean absolute error (MAE) is nodel D. The nodel with the smallest
mean absol ute percentage error (MAPE) is nodel A.  You can use these
results to select the nost appropriate npbdel for your needs.

The tabl e al so sunmarizes the results of five tests run on the
residuals to determ ne whether each nodel is adequate for the data.
An OK neans that the npdel passes the test. One * neans that it fails

at the 95% confidence level. Two *'s neans that it fails at the 99%
confidence level. Three *'s neans that it fails at the 99.9%
confidence level. Note that the currently selected nodel, nodel A,

passes 4 tests.

Residual Plot for adjusted DRINK LIGHT 330/TTL

ARIMA(0,0,1)x(1,1,0)26 with constant
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Residual Periodogram for adjusted DRINK LIGHT 330/TTL
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Forecasting - DRI NK LI GHT 330/ TTL
Anal ysi s Summary
Data variable: DRI NK LI GHT 330/ TTL

Nunmber of observations = 157
Start index = 1,0
Sanmpling interval =

1,0
Length of seasonality =

26

Forecast Sumary

Seasonal differencing of order: 1

Forecast nodel selected: AR MA(O,0,2)x(1,1,0)26 with constant
Number of forecasts generated: 12
Nunber of periods withheld for validation: O

Estimation Val i dati on
Statistic Peri od Peri od
RVSE 0, 0293615
MAE 0, 0205002
MAPE 14, 2599
VE -0, 0000358951
MPE -2,1088

ARI MA Model Summary

Par amet er Esti mate Stnd. Error t P-val ue
MA( 1) -0, 685904 0, 0809882 -8,46918 0, 000000
MA( 2) -0, 370069 0, 0806105 -4,59082 0, 000011
SAR(1) 6, 05917E-8 3, 72757E-7 0, 16255 0, 871131
Mean 0, 00811367 0, 0058293 1, 39188 0, 166393
Const ant 0, 00811367

Backf orecasting: yes

Estimated white noise variance = 0,000862272 with 127 degrees of freedom
Estinmated white noi se standard deviation = 0, 0293645

Nunmber of iterations: 9

The St at Advi sor

This procedure will forecast future values of DRI NK LI GHT 330/ TTL
The data cover 157 time periods. Currently, an autoregressive
integrated noving average (AR MA) nodel has been selected. This node
assunes that the best forecast for future data is given by a
paranetric nodel relating the nbost recent data value to previous data
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val ues and previous noise. Each value of DRI NK LI GHT 330/ TTL has been
adjusted in the following way before the nodel was fit:

(1) Seasonal differences of order 1 were taken.

You can select a different forecasting nodel by pressing the alternate
nouse button and sel ecting Analysis Options.

The output summarizes the statistical significance of the terns in

the forecasting nodel. Terns with P-values |less than 0.05 are
statistically significantly different fromzero at the 95% confi dence
level. The P-value for the MA(2) termis less than 0.05, so it is

significantly different fromO0.0. The P-value for the SAR(1) termis
greater than or equal to 0.05, so it is not statistically significant.
You shoul d therefore consider reducing the order of the SAR termto O.
The P-value for the constant termis greater than or equal to 0.05, so
it is not statistically significant. You should therefore consider
renoving the constant termfromthe nodel. The estimted standard
deviation of the input white noise equals 0,0293645.

The table al so summari zes the performance of the currently sel ected
model in fitting the historical data. |t displays:

(1) the root nmean squared error (RVSE)

(2) the nean absolute error (MAE)

(3) the nmean absol ute percentage error (MAPE)

(4) the nmean error (ME)

(5) the mean percentage error (MPE)
Each of the statistics is based on the one-ahead forecast errors,
which are the differences between the data value at tine t and the
forecast of that value made at tine t-1. The first three statistics
neasure the magnitude of the errors. A better nodel will give a
smal l er value. The last two statistics measure bias. A better nodel
will give a value close to 0.0.

Time Sequence Plot for DRINK LIGHT 330/TTL
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Forecast Table for DRINK LI GHT 330/ TTL

Mbdel : ARI MA(O, 0, 2)x(1,1,0)26 with constant
Peri od Dat a For ecast Resi dual
0, 0780235

0, 105295

0, 0938592

0, 10809

0, 0939488

0, 141324

0, 140191

0, 134895

0, 110474

0, 149053

0, 134843

0, 051476
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13,0 0, 068845

14,0 0,103731

15,0 0, 223112

16,0 0, 180973

17,0 0, 140976

18,0 0, 146822

19,0 0,176124

20,0 0, 160635

21,0 0, 14595

22,0 0,111385

23,0 0,171371

24,0 0, 151283

25,0 0, 148423

26,0 0, 142732

27,0 0, 115388 0, 0872596 0, 0281288
28,0 0,163113 0, 132456 0, 0306572
29,0 0, 159999 0, 131425 0, 0285743
30,0 0, 126081 0, 145162 -0, 0190814
31,0 0,129012 0, 0975634 0, 031449
32,0 0, 169861 0, 161962 0, 00789928
33,0 0, 161996 0, 163376 -0,00137941
34,0 0, 159704 0, 143 0, 0167039
35,0 0, 114607 0, 127549 -0,0129416
36,0 0, 164193 0, 152486 0, 0117074
37,0 0, 165695 0, 144212 0, 0214828
38,0 0, 144302 0, 0766719 0, 0676299
39,0 0, 149092 0,129311 0, 0197811
40,0 0, 108037 0, 148455 -0, 0404175
41,0 0, 153004 0, 208838 -0, 0558344
42,0 0, 148968 0, 133847 0, 0151218
43,0 0, 137445 0, 136814 0, 000631631
44,0 0, 118599 0, 158979 -0, 0403797
45,0 0, 14863 0, 154789 -0, 00615871
46, 0 0, 154266 0, 147596 0, 00667046
47,0 0, 126804 0, 154374 -0, 0275697
48, 0 0, 103347 0,101071 0, 00227509
49,0 0, 142426 0, 168857 -0, 0264307
50,0 0,126118 0, 140124 -0, 0140065
51,0 0,131146 0, 135163 -0, 00401722
52,0 0, 128521 0, 140922 -0, 0124013
53,0 0,122884 0, 113509 0, 00937456
54,0 0, 120706 0, 173067 -0, 0523611
55,0 0, 0950331 0, 135667 -0, 0406343
56,0 0, 0880608 0, 0869462 0, 00111461
57,0 0, 131573 0, 122853 0, 0087202
58,0 0,173684 0, 184369 -0, 0106846
59,0 0, 157356 0, 166008 -0, 00865214
60,0 0, 159016 0, 157929 0, 00108724
61,0 0, 137575 0, 120265 0, 0173096
62,0 0, 137669 0, 184582 -0, 0469125
63,0 0, 142448 0, 148037 -0, 00558887
64,0 0, 138709 0,131221 0, 00748792
65,0 0, 136733 0,160273 -0, 0235406
66, 0 0, 113684 0, 102775 0, 0109086
67,0 0, 134307 0, 159888 -0, 0255808
68,0 0, 143182 0, 143573 -0, 000390702
69,0 0, 136241 0, 135824 0, 000416719
70,0 0,11711 0, 126854 -0, 00974433
71,0 0, 151967 0, 150215 0, 00175221
72,0 0, 143654 0, 159976 -0, 0163215
73,0 0, 144401 0,124371 0, 0200296
74,0 0,11938 0, 119159 0, 000221632
75,0 0, 158888 0, 158104 0, 000784376
76,0 0, 15694 0, 134851 0, 0220887
77,0 0,16162 0, 154701 0, 00691935
78,0 0, 146015 0, 149555 -0, 00353994
79,0 0,108281 0,13113 -0, 0228493
80,0 0,162279 0,111837 0, 0504421
81,0 0, 167606 0, 129289 0, 0383168
82,0 0, 150412 0,141123 0, 00928924
83,0 0,127127 0, 160238 -0, 0331117
84,0 0, 154547 0, 162524 -0, 00797669
85,0 0, 147516 0, 147745 -0, 000228797
86, 0 0, 146384 0, 164021 -0,0176373
87,0 0, 129529 0, 133506 -0, 00397752
88,0 0, 161508 0, 136528 0, 0249798
89,0 0, 164967 0, 166223 -0, 00125628
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90,0 0, 152079 0, 155205 -0, 00312668

91,0 0,13278 0, 142237 -0, 00945694
92,0 0, 119005 0, 114154 0, 004851
93,0 0, 170722 0, 142249 0, 028473
94,0 0, 164508 0,172621 -0,0081133
95,0 0, 155925 0, 149327 0, 00659825
96, 0 0, 121148 0, 126747 -0, 00559856
97,0 0, 144404 0, 158682 -0,0142779
98,0 0, 161905 0, 139903 0, 0220024
99,0 0, 160722 0, 162322 -0, 00160045
100, 0 0, 142017 0, 134538 0, 00747806
101, 0 0, 143848 0, 171539 -0, 0276906
102, 0 0, 136775 0, 148828 -0, 0120536
103, 0 0, 153773 0, 151219 0, 00255454
104, 0 0, 140329 0, 15142 -0, 0110905
105, 0 0, 108089 0,109733 -0, 00164357
106, 0 0, 124811 0, 165161 -0, 04035
107, 0 0, 102835 0, 147435 -0, 0446007
108, 0 0, 115819 0, 113002 0, 00281744
109, 0 0, 122422 0, 120667 0, 00175431
110,0 0, 181469 0, 164907 0, 0165624
111,0 0, 0996474 0, 167639 -0,067992
112,0 0, 158477 0, 113991 0, 0444862
113,0 0, 162299 0, 142994 0, 0193056
114,0 0, 219292 0, 199326 0, 0199664
115,0 0, 184133 0, 19392 -0,00978744
116, 0 0, 0724146 0, 160868 - 0, 0884535
117,0 0, 0889575 0, 076601 0, 0123565
118,0 0,127766 0, 10286 0, 0249061
119,0 0,161243 0, 200491 -0, 0392478
120, 0 0, 222504 0, 154918 0, 0675859
121,0 0,189713 0, 195872 -0, 0061586
122,0 0,173358 0, 150049 0, 0233087
123,0 0, 200099 0, 166226 0, 033873
124, 0 0, 190054 0, 201878 -0,0118242
125,0 0, 181257 0, 173261 0, 00799615
126, 0 0, 148249 0, 151239 -0, 00298994
127,0 0, 214448 0, 15287 0, 0615776
128, 0 0,166112 0, 186018 -0, 0199064
129,0 0, 169736 0,171021 -0,00128521
130, 0 0, 149731 0, 140195 0, 00953674
131,0 0, 133327 0, 122269 0, 011058
132,0 0, 224355 0, 144039 0, 0803156
133,0 0, 239718 0,170129 0, 0695889
134,0 0, 203173 0, 201387 0, 00178636
135,0 0, 158495 0, 157513 0, 000982049
136, 0 0, 226662 0, 190918 0, 0357445
137,0 0, 195144 0, 132642 0, 0625026
138, 0 0,17393 0, 222689 -0, 0487589
139,0 0, 153279 0, 160099 -0, 00682088
140, 0 0, 188624 0, 204683 -0, 016059
141, 0 0, 173648 0, 178707 -0, 0050592
142, 0 0, 17543 0, 0711152 0, 104315
143, 0 0, 159115 0, 166749 -0,00763384
144,0 0, 132816 0, 169247 -0, 0364319
145, 0 0, 16132 0, 141543 0, 0197769
146, 0 0, 182776 0, 2307 -0,047924
147,0 0, 183081 0, 172274 0, 0108068
148, 0 0,121 0,171149 -0, 050149
149, 0 0,176123 0, 177815 -0,00169223
150, 0 0, 18404 0,178448 0, 00559194
151, 0 0, 182762 0, 19258 -0,00981815
152, 0 0, 138448 0, 151698 -0, 0132497
153, 0 0, 176958 0, 20984 -0, 0328823
154, 0 0, 136772 0, 146768 -0, 00999553
155, 0 0, 153771 0, 158825 -0, 00505376
156, 0 0, 14033 0, 15068 -0, 0103496
157, 0 0, 108087 0, 132471 -0, 0243837
Lower 95, 0% Upper 95, 0%
Peri od For ecast Limt Limt
158, 0 0,211913 0, 153806 0, 27002
159, 0 0, 238808 0, 168346 0, 309271
160, 0 0,211287 0,137616 0, 284957
161, 0 0, 166609 0, 0929387 0, 24028
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162, 0 0, 234776 0, 161105 0, 308446

163, 0 0, 203258 0, 129588 0, 276929
164, 0 0, 182044 0,108374 0, 255715
165, 0 0,161392 0, 0877217 0, 235063
166, 0 0, 196738 0, 123068 0, 270409
167, 0 0, 181762 0, 108091 0, 255432
168, 0 0, 183544 0,109873 0, 257214
169, 0 0,167229 0, 0935582 0, 240899

This table shows the forecasted values for DRI NK LI GHT 330/ TTL.
During the period where actual data is available, it also displays the
predicted values fromthe fitted nodel and the residuals
(data-forecast). For tine periods beyond the end of the series, it
shows 95,0% prediction limts for the forecasts. These limts show
where the true data value at a selected future tine is likely to be
wi th 95, 0% confi dence, assuming the fitted nodel is appropriate for
the data. You can plot the forecasts by selecting Forecast Plot from
the list of graphical options. You can change the confidence |evel
while viewing the plot if you press the alternate nouse button and
sel ect Pane Options. To test whether the nodel fits the data
adequat el y, select Mddel Conparisons fromthe list of Tabular Options.

Forecast Plot for DRINK LIGHT 330/TTL
ARIII\/IA(0,0,2)|><(1,1,0)26| with con§tant
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0,12
0,08

DRINK LIGHT 330/TTL

150 154 158 162 166 170

Data variable: DRI NK LI GHT 330/ TTL
Nunmber of observations = 157
Start index = 1,0
Sanpling interval = 1,0

Length of seasonality 26

(A) ARINVA(O,0,2)x(1,1,0)26 with constant

(B) Linear trend = 0,125068 + 0,00027699 t

(O Sinple noving average of 3 terms

(D) Sinple exponential smoothing with al pha = 0, 1805
(E) Brown's linear exp. smoothing with al pha = 0, 0996

Estimation Period

Mbdel  RVSE MAE VAPE ME MPE

(A 0, 0293615 0, 0205002 14, 2599 -0, 0000358951- 2, 1088
(B) 0, 0293262 0, 0224631 17,2091 -2, 70484E-17 -4,75097
(O 0, 0328305 0, 0240072 17,8374 0, 000408015 ~-3,77693
(D 0, 0288386 0, 0214826 15,931 0, 00140212 -3, 00626
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(B) 0, 0295358 0, 0219418 16, 2449 0, 000291262 -3,51137

Model RVBE RUNS RUNM AUTO MEAN VAR

(A) 0, 0293615 oK oK i K K

(B) 0, 0293262 *x il il K K

(O 0, 0328305 il oK il K K

(D) 0, 0288386 *x oK i K K

(E) 0, 0295358 *x * i K K

Key:

RVSE = Root Mean Squared Error

RUNS = Test for excessive runs up and down

RUNM = Test for excessive runs above and bel ow nedi an
AUTO = Box-Pierce test for excessive autocorrelation
MEAN = Test for difference in mean 1st half to 2nd half

VAR = Test for difference in variance 1st half to 2nd half
OK = not significant (p >= 0.05)

* = marginally significant (0.01 < p <= 0.05)

** = significant (0.001 < p <= 0.01)

*** = highly significant (p <= 0.001)

The Stat Advi sor

This table conpares the results of five different forecasting
model s.  You can change any of the nodels by pressing the alternate
mouse button and sel ecting Analysis Options. Looking at the error
statistics, the nodel with the smallest root nean squared error (RVSE)
during the estimation period is nodel D. The nodel with the smallest
nmean absolute error (MAE) is nodel A The nodel with the smallest
nean absol ute percentage error (MAPE) is nodel A You can use these
results to select the nost appropriate npbdel for your needs.

The table al so sunmarizes the results of five tests run on the
residual s to determ ne whether each nodel is adequate for the data.
An OK neans that the npdel passes the test. One * neans that it fails

at the 95% confidence level. Two *'s neans that it fails at the 99%
confidence level. Three *'s neans that it fails at the 99.9%
confidence level. Note that the currently sel ected nodel, nodel A,

passes 4 tests.

Residual Plot for adjusted DRINK LIGHT 330/TTL
ARIMAI(O,O,Z)X(l,ll,O)ZG with cgnstant
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esidual Autocorrelations for adjusted DRINK LIGHT 330/TT
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Residual Periodogram for adjusted DRINK LIGHT 330/TTL
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Forecasting - DRI NK LI GHT 500/ TTL
Anal ysi s Summary
Data variabl e: DRI NK LI GHT 500/ TTL

Nunber of observations = 157
Start index = 1,0

Sanpling interval = 1,0
Length of seasonality = 26

Forecast Summary

Seasonal differencing of order: 1

Forecast nodel selected: AR MA(O, O, 2)x(0,1,1)26 with constant
Nunmber of forecasts generated: 12
Nunber of periods withheld for validation: O

Esti mation Val i dati on
Statistic Peri od Peri od
RVSE 0, 0134739
MAE 0, 00934285
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MVAPE 20, 8796
ME -0, 0012892
MPE -8,19335

ARI MA Model Summary
Par amet er Esti mat e Stnd. Error t P-val ue
MA( 1) -0, 48732 0, 0823868 -5,91502 0, 000000
MA( 2) -0, 363314 0, 0796776 -4,5598 0, 000012
SMA( 1) 0, 827329 0, 0333861 24, 7806 0, 000000
Mean 0, 00318485 0, 00147048 2,16586 0, 032191
Const ant 0, 00318485

Backf orecasting: yes
Estinated white noise variance = 0,000339479 with 127 degrees of freedom

Esti mat ed white noi se standard devi ation = 0,0184249
Number of iterations: 10

The Stat Advi sor

This procedure will forecast future values of DRINK LI GHT 500/ TTL
The data cover 157 tinme periods. Currently, an autoregressive
integrated noving average (AR MA) nodel has been selected. This node
assunes that the best forecast for future data is given by a
paranetric nodel relating the nbost recent data value to previous data
val ues and previous noi se. Each value of DRINK LI GHT 500/ TTL has been
adjusted in the following way before the nodel was fit:
(1) Seasonal differences of order 1 were taken
You can select a different forecasting nodel by pressing the alternate
nouse button and sel ecting Analysis Options

The output summarizes the statistical significance of the terns in

the forecasting nodel. Terns with P-values |less than 0.05 are
statistically significantly different fromzero at the 95% confi dence
level . The P-value for the MA(2) termis less than 0.05, so it is

significantly different fromO0.0. The P-value for the SMA(1l) termis
less than 0.05, so it is significantly different from0.0. The
P-value for the constant termis less than 0.05, so it is
significantly different fromO0.0. The estinmated standard deviation of
the input white noise equals 0,0184249

The table al so summari zes the performance of the currently sel ected
model in fitting the historical data. |t displays

(1) the root mean squared error (RVSE)

(2) the nmean absolute error (NAE)

(3) the nean absol ute percentage error (MAPE)

(4) the nmean error (ME)

(5) the nean percentage error (MPE)
Each of the statistics is based on the one-ahead forecast errors
which are the differences between the data value at tine t and the
forecast of that value made at tine t-1. The first three statistics
neasure the magnitude of the errors. A better nodel will give a
smal |l er value. The last two statistics nmeasure bias. A better nopde
will give a value close to 0.0
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Time Sequence Plot for DRINK LIGHT 500/TTL
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Forecast Table for DRI NK LI GHT 500/ TTL

Mbdel : ARI MA(O, 0, 2)x(0,1,1)26 with constant

Peri od Dat a For ecast Resi dua

1,0 0, 0149819

2,0 0, 0244646

3,0 0, 0228707

4,0 0, 0416267

50 0, 190202

6,0 0, 128605

7,0 0, 134654

8,0 0, 068176

9,0 0, 0402675

10,0 0, 0553206

11,0 0, 0476401

12,0 0, 0151748

13,0 0, 0222334

14,0 0, 0265518

15,0 0, 0660546

16,0 0, 0562243

17,0 0, 0400506

18,0 0, 0327662

19,0 0, 0542238

20,0 0, 047456

21,0 0, 0320779

22,0 0, 0274291

23,0 0, 0614665

24,0 0, 0498173

25,0 0, 0462754

26,0 0, 0390415

27,0 0, 0261488 0, 0221449 0, 00400386

28,0 0, 0467916 0, 0547959 -0, 00800437

29,0 0, 0494118 0, 0446177 0, 0047941

30,0 0, 0311675 0, 0424739 -0,0113064

31,0 0, 0261733 0, 0796122 -0, 0534389

32,0 0, 0530421 0, 0556543 -0, 00261215

33,0 0, 0481106 0, 0599263 -0,0118157

34,0 0, 0467519 0, 049153 -0, 00240109

35,0 0, 0232726 0, 0287056 -0, 00543308

36,0 0, 0539511 0, 0495724 0, 00437862

37,0 0, 0517841 0, 0519284 -0, 000144239

38,0 0, 0439497 0, 0406161 0, 00333366

39,0 0, 0380123 0, 0373586 0, 000653655

40, 0 0, 0225529 0, 0280107 -0, 00545778

41, 0 0, 0566928 0, 0627699 -0, 00607706

42,0 0, 0549048 0, 0561412 -0, 00123641

43,0 0, 0404022 0, 0477662 -0, 00736398

44,0 0, 0286328 0, 0263347 0, 00229803

45,0 0, 0518485 0, 0567916 -0, 00494312

46,0 0, 0552829 0, 054064 0, 00121888
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47,0
48, 0
49,0
50,0
51,0
52,0
53,0
54,0
55,0
56,0
57,0
58,0
59,0
60, 0
61,0
62,0
63,0
64,0
65,0
66, 0
67,0
68, 0
69,0
70,0
71,0
72,0
73,0
74,0
75,0
76,0
77,0
78,0
79,0
80,0
81,0
82,0
83,0
84,0
85,0
86,0
87,0
88,0
89,0
90,0
91,0
92,0
93,0
94,0
95,0
96,0
97,0
98,0
99,0
100, 0
101,0
102, 0
103, 0
104,0
105, 0
106, 0
107, 0
108, 0
109, 0
110, 0
111,0
112, 0
113,0
114, 0
115,0
116, 0
117, 0
118, 0
119,0
120,0
121,0
122,0
123,0

0, 0479177
0, 0224032
0, 0509849
0, 0469294
0, 0441835
0, 0478275
0, 0370957
0, 0377626
0, 0257538
0, 0261584
0, 0506561
0, 0618428
0, 059074
0, 0530372
0, 0404244
0, 0294483
0, 0346858
0, 047776
0, 0494029
0, 0397527
0, 0523172
0, 0482795
0, 0474806
0, 0361049
0, 0286878
0, 0326651
0, 055426
0, 0375126
0, 065735
0, 0577334
0, 049287
0, 0431766
0, 029126
0, 069728
0, 0626916
0, 0550615
0, 0362133
0, 0781693
0, 0805366
0, 067514
0, 0462472
0, 0466737
0, 0469562
0, 0551492
0, 0467346
0, 0266323
0, 0691452
0, 0649798
0, 0592944
0, 0300442
0, 0662969
0, 0667178
0, 0555566
0, 0406231
0, 0626127
0, 0546756
0, 0549931
0, 054183
0, 0386521
0, 0449061
0, 0389767
0, 034565
0, 0403039
0, 0854881
0, 0446568
0, 0700947
0, 0655566
0, 0446378
0, 0511335
0, 0223067
0, 0278608
0, 0398685
0, 0805506
0, 0942916
0, 0667553
0, 0564738
0, 0829409

0, 0480475
0, 0340862
0, 0552242
0, 0418316
0, 0478485
0, 0441374
0, 0275234
0, 0618192
0, 0424085
0, 0273233
0, 0700686
0, 0734484
0, 0654783
0, 0501348
0, 0345596
0, 0603381
0, 0420336
0, 0283151
0, 0461697
0, 0376335
0, 0691167
0, 0557863
0, 0422429
0, 0330821
0, 0637859
0, 0427557
0, 0345354
0, 0414541
0, 0680955
0, 0485353
0, 0532443
0, 0493181
0, 0275444
0, 0544212
0, 0575733
0, 0523081
0, 0785785
0, 063161
0, 0699934
0, 0704819
0, 0418962
0, 0559943
0, 0516795
0, 0414195
0, 04925

0, 0377936
0, 0612216
0, 0636174
0, 057951
0, 0380832
0, 0546877
0, 060177
0, 0633507
0, 0371469
0, 0650448
0, 0555225
0, 0514506
0, 0516919
0, 0371689
0, 0630852
0, 046675
0, 0389477
0, 066867
0, 0706533
0, 0792604
0, 0529189
0, 0396579
0, 0755687
0, 0508348
0, 040589
0, 039084
0, 023827
0, 0747704
0, 0758427
0, 0695274
0, 0442807
0, 0676493

125

-0, 000129816
-0,011683
-0, 00423926
0, 00509779
-0, 00366503
0, 00369005
0, 00957225
-0, 0240566
-0, 0166548
-0,00116489
-0, 0194125
-0, 0116056
-0, 00640427
0, 00290236
0, 00586486
-0,0308898
-0,00734784
0, 0194608
0, 00323315
0, 00211916
-0, 0167996
-0, 00750688
0, 00523773
0, 00302282
-0, 0350981
-0, 0100906
0, 0208906
-0, 00394147
-0, 00236043
0, 00919811
-0, 00395734
-0,00614149
0, 00158163
0, 0153068
0, 00511832
0, 00275338
-0, 0423653
0, 0150083
0, 0105432
-0, 00296789
0, 00435108
-0, 00932064
-0,00472333
0, 0137297
-0, 00251546
-0,0111613
0, 0079236
0, 00136241
0, 00134338
-0, 00803903
0, 0116092
0, 00654081
-0, 00779418
0, 00347614
-0, 00243212
-0, 000846855
0, 00354249
0, 00249108
0, 00148317
-0,0181792
-0, 00769825
-0, 00438262
-0, 0265631
0, 0148348
-0, 0346036
0, 0171758
0, 0258987
-0, 0309309
0, 0002987
-0, 0182822
-0,0112232
0, 0160415
0, 00578016
0, 0184489
-0,00277214
0, 0121931
0, 0152916



124,0 0, 0825507 0, 0741089 0, 00844178

125,0 0, 074224 0, 0687327 0, 00549131
126, 0 0, 0478983 0, 0478514 0, 0000468517
127,0 0, 0830656 0, 0707689 0, 0122968
128, 0 0, 0571084 0, 0645063 -0,00739784
129,0 0, 0638672 0, 0571821 0, 00668508
130, 0 0, 0514181 0, 0547032 -0, 00328513
131,0 0, 0387462 0, 0393686 -0, 000622438
132,0 0, 1023 0, 0602875 0, 0420128
133,0 0, 0884237 0, 0756617 0, 012762
134,0 0, 0668857 0, 0714268 -0, 00454117
135,0 0, 0444044 0, 0719697 -0, 0275653
136, 0 0, 0792413 0, 0733436 0, 00589768
137,0 0, 0676921 0, 0713328 -0, 00364068
138, 0 0, 0562267 0, 0689303 -0, 0127037
139,0 0, 0348556 0, 0432776 -0, 008422
140, 0 0, 0753547 0, 0490887 0, 026266
141, 0 0, 0765579 0, 0684973 0, 00806064
142, 0 0, 0718281 0, 0632647 0, 0085634
143, 0 0, 0572196 0, 0547138 0, 00250584
144,0 0, 0351578 0, 0441343 -0,00897648
145, 0 0, 0813769 0, 0723953 0, 00898162
146, 0 0, 0783165 0, 0761766 0, 00213995
147, 0 0, 0742294 0, 067364 0, 00686536
148, 0 0, 0357238 0, 0492663 -0, 0135425
149, 0 0, 0808825 0, 0652866 0, 0155959
150, 0 0, 07659 0, 0716012 0, 00498882
151, 0 0, 0721269 0, 0729632 -0, 000836273
152, 0 0, 0523599 0, 0476979 0, 004662
153, 0 0, 0718441 0, 0763756 -0, 00453151
154, 0 0, 0546745 0, 0609274 -0, 00625293
155, 0 0, 0549938 0, 0561142 -0,00112039
156, 0 0, 0541836 0, 0540314 0, 000152136
157, 0 0, 0386521 0, 0414281 -0, 00277603
Lower 95, 0% Upper 95, 0%
Peri od For ecast Limt Limt
158, 0 0, 0706676 0, 0342078 0, 107127
159, 0 0, 0632902 0, 0227316 0, 103849
160, 0 0, 056054 0, 0133871 0, 0987209
161, 0 0, 0683897 0, 0257228 0, 111057
162, 0 0, 0900254 0, 0473585 0, 132692
163, 0 0, 0797968 0, 0371299 0, 122464
164, 0 0, 0696167 0, 0269499 0,112284
165, 0 0, 0512243 0, 00855743 0, 0938912
166, 0 0, 0640229 0, 0213561 0, 10669
167, 0 0, 0650157 0, 0223488 0,107683
168, 0 0, 0567833 0, 0141164 0, 0994502
169, 0 0, 0524559 0, 00978902 0, 0951228

This table shows the forecasted values for DRI NK LI GHT 500/ TTL
During the period where actual data is available, it also displays the
predicted values fromthe fitted nodel and the residuals
(data-forecast). For tine periods beyond the end of the series, it
shows 95, 0% prediction limts for the forecasts. These limts show
where the true data value at a selected future time is likely to be
with 95, 0% confidence, assuming the fitted nodel is appropriate for
the data. You can plot the forecasts by selecting Forecast Plot from
the list of graphical options. You can change the confidence |eve
while viewing the plot if you press the alternate nouse button and
sel ect Pane Options. To test whether the npdel fits the data
adequat el y, select Mddel Conparisons fromthe |ist of Tabular Options
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Forecast Plot for DRINK LIGHT 500/TTL

—=— actual
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Mbdel Conpari son

Data variable: DRI NK LI GHT 500/ TTL

Nunmber of observations = 157

Start index = 1,0

Sanpling interval = 1,0

Length of seasonality = 26

Model s

(A) ARIMA(O,0,2)x(0,1,1)26 with constant

(B) Linear trend = 0,0436886 + 0,000114529 t

(O Sinple noving average of 3 terms

(D) Sinple exponential smoothing with al pha = 0, 0908

(E) Brown's linear exp. smoothing with al pha = 0,0359

Estimation Period

Model RVSE MAE MAPE VE MPE

(A) 0, 0134739 0, 00934285 20, 8796 -0,0012892  -8,19335

(B) 0, 0219145 0, 0145904 32, 7895 -2,59877E-17 -15, 6055

(O 0, 0242755 0, 0167798 35,1185 0, 000317736 -11, 7515

(D) 0, 0218504 0, 0152008 34, 9582 0, 000298114 -15, 4369

(E) 0, 0220268 0, 0153003 35, 3715 -0, 0000269793- 16, 1578

Model RVBE RUNS RUNM AUTO MEAN VAR

(A) 0, 0134739 (04 oK K * oK

(B) o' 0219145 * %k % * * %k % O( * %k %

(O 0, 0242755 gk ** K *E* K *

(D) 0, 0218504 & * *E* K **

(E) 0, 0220268 il * il K **

Key:

RVMBE = Root Mean Squared Error

RUNS = Test for excessive runs up and down

RUNM = Test for excessive runs above and bel ow nedi an

AUTO = Box-Pierce test for excessive autocorrelation

MEAN = Test for difference in mean 1st half to 2nd half

VAR = Test for difference in variance 1st half to 2nd hal f

OK = not significant (p >= 0.05)

* = marginally significant (0.01 < p <= 0.05)
** = significant (0.001 < p <= 0.01)

*** = highly significant (p <= 0.001)

The St at Advi sor

This table conpares the results of five different forecasting

nodel s.
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mouse button and sel ecting Analysis Options. Looking at the error
statistics, the nodel with the smallest root nean squared error (RVSE)
during the estimation period is nodel A The nodel with the smallest
mean absolute error (MAE) is nodel A The nodel with the small est
mean absol ute percentage error (MAPE) is nodel A.  You can use these
results to select the nost appropriate npbdel for your needs.

The tabl e al so sunmarizes the results of five tests run on the
residuals to determ ne whether each nodel is adequate for the data.
An OK neans that the npdel passes the test. One * neans that it fails

at the 95% confidence level. Two *'s neans that it fails at the 99%
confidence level. Three *'s neans that it fails at the 99.9%
confidence level. Note that the currently selected nodel, nodel A,

passes 4 tests. Since no tests are statistically significant at the
95% or hi gher confidence level, the current nodel is probably adequate
for the data.

Residual Plot for adjusted DRINK LIGHT 500/TTL
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Residual Periodogram for adjusted DRINK LIGHT 500/TTL

(X 0,0001% ARIMA(0,0,2)x(0,1,1)26 with constant
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Forecasting - DRI NK LI GHT 500/ TTL
Anal ysi s Summary
Data variable: DRI NK LI GHT 500/ TTL

Nunmber of observations = 157
Start index = 1,0
Sanpling interval =

1,0
Length of seasonality =

26

Forecast Summary

Seasonal differencing of order: 1

Forecast nodel selected: AR MA(O,0,2)x(0,1,1)26 with constant
Number of forecasts generated: 12
Nunber of periods withheld for validation: O

Estimation Val i dati on
Statistic Peri od Peri od
RVSE 0, 0134739
MAE 0, 00934285
MVAPE 20, 8796
VE -0,0012892
MPE -8,19335

ARI MA Model Sunmmary

Par amet er Esti mate Stnd. Error t P-val ue
MA( 1) -0, 48732 0, 0823868 -5,91502 0, 000000
MA( 2) -0, 363314 0, 0796776 -4,5598 0, 000012
SMA( 1) 0, 827329 0, 0333861 24, 7806 0, 000000
Mean 0, 00318485 0, 00147048 2,16586 0, 032191
Const ant 0, 00318485

Backf orecasting: yes

Estimated white noise variance = 0,000339479 with 127 degrees of freedom
Estineted white noise standard deviation = 0,0184249

Nunmber of iterations: 10

The St at Advi sor

This procedure will forecast future values of DRI NK LI GHT 500/ TTL
The data cover 157 tinme periods. Currently, an autoregressive
integrated noving average (AR MA) nodel has been selected. This node
assunes that the best forecast for future data is given by a
paranetric nodel relating the nbost recent data value to previous data
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val ues and previous noise. Each value of DRI NK LI GHT 500/ TTL has been
adjusted in the following way before the nodel was fit:

(1) Seasonal differences of order 1 were taken

You can select a different forecasting nodel by pressing the alternate
nouse button and sel ecting Analysis Options

The output summarizes the statistical significance of the terns in

the forecasting nodel. Terns with P-values |less than 0.05 are
statistically significantly different fromzero at the 95% confi dence
level. The P-value for the MA(2) termis less than 0.05, so it is

significantly different fromO0.0. The P-value for the SMA(1l) termis
less than 0.05, so it is significantly different from0.0. The
P-value for the constant termis less than 0.05, so it is
significantly different fromO0.0. The estimted standard deviation of
the input white noise equals 0,0184249

The table al so summari zes the performance of the currently sel ected
nodel in fitting the historical data. |t displays

(1) the root mean squared error (RVSE)

(2) the nean absolute error (MAE)

(3) the nean absol ute percentage error (MAPE)

(4) the nmean error (ME)

(5) the mean percentage error (MPE)
Each of the statistics is based on the one-ahead forecast errors
whi ch are the differences between the data value at tine t and the
forecast of that value made at tine t-1. The first three statistics
neasure the magnitude of the errors. A better nodel will give a
smal l er value. The last two statistics nmeasure bias. A better node
will give a value close to 0.0

Time Sequence Plot for DRINK LIGHT 500/TTL

—I ARIMA(0,0,2)x(0,1,1)26 with constant
Y

- o -
S i 1 © actual
o 016 - — forecast
Lo - 1 — 95,0% limits
= o012} ]
T [ ]
O o008k ]
-l L ]
X 004} .
< : :
nd Ok - - - - - =
) 0 30 60 90 120 150 180

Forecast Table for DRI NK LI GHT 500/ TTL

Mbdel : ARI MA(O, 0, 2)x(0,1,1)26 with constant
Peri od Dat a For ecast Resi dua
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0, 190202
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0, 0222334

0, 0265518
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15,0
16,0

18,0

23,0

28,0

30,0

35,0

40,0

45,0

47,0

52,0

57,0

59,0

62,0

64,0

69,0

74,0

76,0

81,0

91,0

0, 0660546
0, 0562243
0, 0400506
0, 0327662
0, 0542238
0, 047456
0, 0320779
0, 0274291
0, 0614665
0, 0498173
0, 0462754
0, 0390415
0, 0261488
0, 0467916
0, 0494118
0, 0311675
0, 0261733
0, 0530421
0, 0481106
0, 0467519
0, 0232726
0, 0539511
0, 0517841
0, 0439497
0, 0380123
0, 0225529
0, 0566928
0, 0549048
0, 0404022
0, 0286328
0, 0518485
0, 0552829
0, 0479177
0, 0224032
0, 0509849
0, 0469294
0, 0441835
0, 0478275
0, 0370957
0, 0377626
0, 0257538
0, 0261584
0, 0506561
0, 0618428
0, 059074
0, 0530372
0, 0404244
0, 0294483
0, 0346858
0, 047776
0, 0494029
0, 0397527
0, 0523172
0, 0482795
0, 0474806
0, 0361049
0, 0286878
0, 0326651
0, 055426
0, 0375126
0, 065735
0, 0577334
0, 049287
0, 0431766
0, 029126
0, 069728
0, 0626916
0, 0550615
0, 0362133
0, 0781693
0, 0805366
0, 067514
0, 0462472
0, 0466737
0, 0469562
0, 0551492
0, 0467346

0, 0221449
0, 0547959
0, 0446177
0, 0424739
0, 0796122
0, 0556543
0, 0599263
0, 049153
0, 0287056
0, 0495724
0, 0519284
0, 0406161
0, 0373586
0, 0280107
0, 0627699
0, 0561412
0, 0477662
0, 0263347
0, 0567916
0, 054064
0, 0480475
0, 0340862
0, 0552242
0, 0418316
0, 0478485
0, 0441374
0, 0275234
0, 0618192
0, 0424085
0, 0273233
0, 0700686
0, 0734484
0, 0654783
0, 0501348
0, 0345596
0, 0603381
0, 0420336
0, 0283151
0, 0461697
0, 0376335
0, 0691167
0, 0557863
0, 0422429
0, 0330821
0, 0637859
0, 0427557
0, 0345354
0, 0414541
0, 0680955
0, 0485353
0, 0532443
0, 0493181
0, 0275444
0, 0544212
0, 0575733
0, 0523081
0, 0785785
0, 063161
0, 0699934
0, 0704819
0, 0418962
0, 0559943
0, 0516795
0, 0414195
0, 04925
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0, 00400386
-0, 00800437
0, 0047941
-0, 0113064
-0, 0534389
-0,00261215
-0, 0118157
-0, 00240109
-0, 00543308
0, 00437862
-0,000144239
0, 00333366
0, 000653655
-0, 00545778
-0, 00607706
-0,00123641
-0, 00736398
0, 00229803
-0, 00494312
0, 00121888
-0, 000129816
-0,011683
-0, 00423926
0, 00509779
-0, 00366503
0, 00369005
0, 00957225
-0, 0240566
-0, 0166548
-0,00116489
-0, 0194125
-0, 0116056
-0, 00640427
0, 00290236
0, 00586486
-0,0308898
-0,00734784
0, 0194608
0, 00323315
0, 00211916
-0, 0167996
-0, 00750688
0, 00523773
0, 00302282
-0, 0350981
-0, 0100906
0, 0208906
-0, 00394147
-0, 00236043
0, 00919811
-0, 00395734
-0,00614149
0, 00158163
0, 0153068
0, 00511832
0, 00275338
-0, 0423653
0, 0150083
0, 0105432
-0, 00296789
0, 00435108
-0, 00932064
-0,00472333
0, 0137297
-0, 00251546



92,0 0, 0266323 0, 0377936 -0,0111613

93,0 0, 0691452 0, 0612216 0, 0079236
94,0 0, 0649798 0, 0636174 0, 00136241
95,0 0, 0592944 0, 057951 0, 00134338
96,0 0, 0300442 0, 0380832 -0, 00803903
97,0 0, 0662969 0, 0546877 0, 0116092
98,0 0, 0667178 0, 060177 0, 00654081
99,0 0, 0555566 0, 0633507 -0, 00779418
100, 0 0, 0406231 0, 0371469 0, 00347614
101, 0 0, 0626127 0, 0650448 -0, 00243212
102, 0 0, 0546756 0, 0555225 -0, 000846855
103, 0 0, 0549931 0, 0514506 0, 00354249
104, 0 0, 054183 0, 0516919 0, 00249108
105, 0 0, 0386521 0, 0371689 0, 00148317
106, 0 0, 0449061 0, 0630852 -0,0181792
107, 0 0, 0389767 0, 046675 -0, 00769825
108, 0 0, 034565 0, 0389477 -0, 00438262
109, 0 0, 0403039 0, 066867 -0, 0265631
110,0 0, 0854881 0, 0706533 0,0148348
111,0 0, 0446568 0, 0792604 -0, 0346036
112,0 0, 0700947 0, 0529189 0,0171758
113,0 0, 0655566 0, 0396579 0, 0258987
114,0 0, 0446378 0, 0755687 -0, 0309309
115,0 0, 0511335 0, 0508348 0, 0002987
116, 0 0, 0223067 0, 040589 -0, 0182822
117, 0 0, 0278608 0, 039084 -0,0112232
118, 0 0, 0398685 0, 023827 0, 0160415
119, 0 0, 0805506 0, 0747704 0, 00578016
120,0 0, 0942916 0, 0758427 0, 0184489
121, 0 0, 0667553 0, 0695274 -0,00277214
122,0 0, 0564738 0, 0442807 0, 0121931
123,0 0, 0829409 0, 0676493 0, 0152916
124,0 0, 0825507 0, 0741089 0, 00844178
125,0 0, 074224 0, 0687327 0, 00549131
126, 0 0, 0478983 0, 0478514 0, 0000468517
127,0 0, 0830656 0, 0707689 0, 0122968
128, 0 0, 0571084 0, 0645063 -0,00739784
129,0 0, 0638672 0, 0571821 0, 00668508
130, 0 0, 0514181 0, 0547032 -0,00328513
131,0 0, 0387462 0, 0393686 -0, 000622438
132,0 0, 1023 0, 0602875 0, 0420128
133,0 0, 0884237 0, 0756617 0, 012762
134,0 0, 0668857 0, 0714268 -0, 00454117
135,0 0, 0444044 0, 0719697 -0, 0275653
136, 0 0, 0792413 0, 0733436 0, 00589768
137,0 0, 0676921 0,0713328 -0, 00364068
138, 0 0, 0562267 0, 0689303 -0,0127037
139,0 0, 0348556 0, 0432776 -0, 008422
140, 0 0, 0753547 0, 0490887 0, 026266
141,0 0, 0765579 0, 0684973 0, 00806064
142, 0 0, 0718281 0, 0632647 0, 0085634
143, 0 0, 0572196 0, 0547138 0, 00250584
144,0 0, 0351578 0, 0441343 -0, 00897648
145, 0 0, 0813769 0, 0723953 0, 00898162
146, 0 0, 0783165 0,0761766 0, 00213995
147,0 0, 0742294 0, 067364 0, 00686536
148, 0 0, 0357238 0, 0492663 -0,0135425
149, 0 0, 0808825 0, 0652866 0, 0155959
150, 0 0, 07659 0, 0716012 0, 00498882
151, 0 0, 0721269 0, 0729632 -0,000836273
152, 0 0, 0523599 0, 0476979 0, 004662
153, 0 0, 0718441 0, 0763756 -0, 00453151
154, 0 0, 0546745 0, 0609274 -0, 00625293
155, 0 0, 0549938 0, 0561142 -0,00112039
156, 0 0, 0541836 0, 0540314 0, 000152136
157, 0 0, 0386521 0, 0414281 -0, 00277603
Lower 95, 0% Upper 95, 0%
Peri od For ecast Limt Limt
158, 0 0, 0706676 0, 0342078 0, 107127
159, 0 0, 0632902 0, 0227316 0, 103849
160, 0 0, 056054 0, 0133871 0, 0987209
161, 0 0, 0683897 0, 0257228 0, 111057
162, 0 0, 0900254 0, 0473585 0, 132692
163, 0 0, 0797968 0, 0371299 0, 122464
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164, 0 0, 0696167 0, 0269499 0,112284
165, 0 0, 0512243 0, 00855743 0, 0938912
166, 0 0, 0640229 0, 0213561 0, 10669

167, 0 0, 0650157 0, 0223488 0,107683
168, 0 0, 0567833 0, 0141164 0, 0994502
169, 0 0, 0524559 0, 00978902 0, 0951228

This table shows the forecasted values for DRI NK LI GHT 500/ TTL.
During the period where actual data is available, it also displays the
predicted values fromthe fitted nodel and the residuals
(data-forecast). For tine periods beyond the end of the series, it
shows 95,0% prediction limts for the forecasts. These limts show
where the true data value at a selected future tine is likely to be
wi th 95, 0% confi dence, assuming the fitted nodel is appropriate for
the data. You can plot the forecasts by selecting Forecast Plot from
the list of graphical options. You can change the confidence |evel
while viewing the plot if you press the alternate nouse button and
sel ect Pane Options. To test whether the nodel fits the data
adequatel y, select Mdel Conparisons fromthe list of Tabular

Opt i ons.

Forecast Plot for DRINK LIGHT 500/TTL

I:I ARIMA(0,0,2)x(0,1,1)26 with constant
l_ 0’15 T T T T T T_]
S I 1 —= actual
o 012r - — forecast
Lo I ] — 95,0% limits
— 0,09 —
T [ ]
QO o006 §
— I ]
X 0,03F —
Z [ ]
o 0k . . . . =
)] 150 154 158 162 166 170

Mbdel Conpari son

Data variable: DRI NK LI GHT 500/ TTL

Nunber of observations = 157

Start index = 1,0

Sanpling interval = 1,0

Length of seasonality = 26

Model s

(A) AR MA(O,0,2)x(0,1,1)26 with constant

(B) Linear trend = 0,0436886 + 0,000114529 t

(O Sinple noving average of 3 terms

(D) Sinple exponential smoothing with al pha = 0,0908

(E) Brown's |inear exp. smoothing with al pha = 0, 0359

Estinmation Period

Model RVSE MAE MAPE VE MPE

(A 0, 0134739 0, 00934285 20, 8796 -0,0012892 -8,19335

(B) 0, 0219145 0, 0145904 32, 7895 -2,59877E-17 -15, 6055

(O 0, 0242755 0, 0167798 35,1185 0, 000317736 -11, 7515

(D 0, 0218504 0, 0152008 34, 9582 0, 000298114 -15, 4369

(E) 0, 0220268 0, 0153003 35, 3715 -0, 0000269793- 16, 1578
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Mbdel  RVSE RUNS RUNM AUTO MEAN VAR

(A) 0, 0134739 oK oK K * K

(B) o' 0219145 * %k % * * %k % O( * %k %

(O 0, 0242755 il oK il oK

(D) 0, 0218504 il * il oK x*

(E) 0, 0220268 il * i oK x*

Key:

RVMBE = Root Mean Squared Error

RUNS = Test for excessive runs up and down

RUNM = Test for excessive runs above and bel ow nedi an
AUTO = Box- Pierce test for excessive autocorrelation
MEAN = Test for difference in mean 1st half to 2nd half

VAR = Test for difference in variance 1st half to 2nd half
OK = not significant (p >= 0.05)

* = marginally significant (0.01 < p <= 0.05)

** = significant (0.001 < p <= 0.01)

*** = highly significant (p <= 0.001)

The Stat Advi sor

This table conpares the results of five different forecasting
model s.  You can change any of the nodels by pressing the alternate
mouse button and sel ecting Analysis Options. Looking at the error
statistics, the nodel with the smallest root nean squared error (RVSE)
during the estimation period is nodel A The nodel with the smallest
nean absolute error (MAE) is nodel A The nodel with the smallest
nmean absol ute percentage error (MAPE) is nodel A You can use these
results to select the nost appropriate npbdel for your needs.

The tabl e al so sunmarizes the results of five tests run on the
residuals to determ ne whether each nodel is adequate for the data.
An OK neans that the npdel passes the test. One * neans that it fails

at the 95% confidence level. Two *'s neans that it fails at the 99%
confidence level. Three *'s neans that it fails at the 99.9%
confidence level. Note that the currently selected nodel, nodel A,

passes 4 tests. Since no tests are statistically significant at the
95% or hi gher confidence level, the current nodel is probably adequate
for the data.

Residual Plot for adjusted DRINK LIGHT 500/TTL
(X 0,00}% ARIMAI(O,O,Z)X(0,1|,1)26 with cgnstant
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esidual Autocorrelations for adjusted DRINK LIGHT 500/TT

Autocorrelations
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Residual Periodogram for adjusted DRINK LIGHT 500/TTL
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