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Yrev0vvn Afjloon

Befoiovo, 0Tt gipon cuyypapEos avtig TG SIMA®UATIKNG £pyaciag kot 0Tt kabe fondeta TV omoia
elya yo v mpogtolacio TG, €lvol TANPOS AVAYVOPIGUEVT] KOl OVOPEPETOL OTN OUTAMUOTIKY|
epyaocia. Eniong, &xo avaeépel Tig 0moleg mnyég amd T omoieg Kava YpNom SEGOUEVAOV, OEDV N
Aeewv, gite avtég avapépovror akpifmg, site mapappacpéves. Akoun, Befoardveo 6t vt 1
TTUYIOKY €PYOCIO TPOETOWACTNKE Omd EUEVO TPOCOTIKG €WOIKG YO TIG OMOITHOE, TOL
TPOYPAUUOTOS  HETATTUYIOK®OV omovd®v oty Eeappoouévn Owovopkn tov  Tunqupatog

Owovopkmv Emotudv tov [ovemompiov ®sscariog.

Boiog, Iovviog 2015
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Evyaprotieg

®a nBeia va evyoapiotiom Oeppud Tov emPAénovta exikovpo kabnynt kvplo Hiia KeBopx, yia
Bonbeta, t0 cvveXEG EVOLAPEPOV KO TNV UEYAAN KATOVONOT KOl LITOUOVH TOL €£0€1EE KaTh TNV
EKTIOVTOT TNG TOPOVCOS SUTAMUATIKNG EPYOCIOG Kol Vo ToL (NTHo® pio LEYAAT GUYYVOUT TOV eV
umopeca v it aviaélo TV TPOGOOKIDOV TOL AOY® TOL TEPLOPICUEVOD daBécton ¥povov

AOLVOTAOVTOS VO TPOXWPNGM GE TEPULTEP® EUTEIPLKN EPEVVA EML TOL BEpOTOC.

Axoun, 8o 10k va gvyaplotiom 6Aovg Tov kadnyntég tov Tuniuatog Owovopkdv Emotmpuov
1060 YO TIG YVAGELS OGO KOl Yol TIS 0EIEG TOL HOV UETOAQUTAOELGOV OAQ QVTA Ta YPOVIOL TV
TPOTMTLYLOKMOV KOl LETOTTLYLOKMV OV GTOVdMY KaBMG Kot TNV OIKOYEVELE OV Kol TOLG PIAOVE LoV
v OAN ™V vroomPEn KoTd TN Odpkeln TG Goitnong Hov oto TPdypappe MeTamTuyloK®V

Yrovdwv otV Epapuocuévn Okovopikn.

Téhog Ba NBera va aplepd®o® TV SUWTAGUOTIKN Hov gpyacio oty untépa pov Epnvn n omoia
EMOUICTNKE TO OKOVOKO Bapoc, map’ OAeg TIC OLGKOMEG Kol To RO, YO VO LLOV TPOCPEPEL

dAlo éva epoodto ot {on pov.
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Iepiinyn

[ToAAég épevveg detyvouv OTL ) emidpacn bullwhip, 1 pe dAha Adyla n avdEnom ¢ peTafANToOTNTOC
TOV TOPOYYEMOV TOV AToBepdTOv ovomAnpwons , kabmg aveBaivovue mpog to TAve o€ pio
aAVcidn £QOoO10GHOD, TAPOLGIALEL AOVVAUIES TNG dloKElPIoNG TOV mOBEUATOV Kol TO YEYOVHS QLTO
CUUPAALEL OTN YEVIKY] OVOTOTEAEGUATIKY Olayeiplon TG €podlocTikng aAivcidac. 'Etol, péca amd
avtd 10 £pYyo TPOSTAHOVE VO AVOADGOVUE OGO TO dVVATOV TEPLGGOTEPO TNV emidpact bullwhip,
KaBmg Kol vo armodeiEove TN oNUacia TG AVIOAAXYNG TANPOPOPLOY otV  peiwon 1N eEdieyn
oVTOD TOV AMOTEAEGATOC.

AéEeic Khednd:

Awyeipton tpo@odotikng oivoidag, ¢owvopevo bullwhip, avtodiiayn mAnpoeopidv, emidoom

TOMTIK®V amobepotonoinong, Enidoon TPOPOOOTIKNG OAVGIONG
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Abstract

Many researches suggest that the bullwhip effect, or increasing variability of inventory
replenishment orders as one moves up a supply chain, illustrates inventory management
inefficiencies and this fact contributes to general inefficient supply chain management. Thus,
through this work we try to analyze as far as possible the bullwhip effect as well as to prove the

importance of the information sharing on the reduction or elimination of this effect.

Key words:
Supply chain management, bullwhip effect, information sharing, Inventory performance , supply

chain performance
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Ewsayoyn

O 6pog €QoJCTIKN AALGIO0 OAOEVA KOl TTO GUYVA AKOVYETOL GTOV YMDPO TMV EMLYEPTCEMV
Kol ovtd ovpPaivel OOTL 11 COOTN Ol)EIPION NG €POJINCTIKNG oAvcidag Oladpapatilet
Bapvonuavio porlo otnv Puwoudmnto kot otnv avdmtuén tov entyeipnoeomv. H amddoon g
€POOAOTIKNG 0AvGidag eEaptdtan KaBoploTikd amd To TG To. LEAN TG GLVTOVILOVV TIC ATOPACELG
tovG. [Ipopavag ivar 8HGKOAO Vo PavTaoTEL KOVELG GUVTOVIGUO YWPIg KATOlo LOPPON AVTAUAANYNG
minpogopldv. 'Etot, éva onuavtikd pépog e £peuvag TAve oTn OloyEipton TS EPOSIOGTIKNG
aAvoidog eival aQEpOUEVO GTNV KOTOVONGTN TOV POAOV T®V TANPOPOPIDOV GTNV EMITEVEN TOV
OLVTOVIGHOV NG €Podlactikng oAvcidag (Chen,2001). IMapdAinAa, pio €KTEVAC KOl GLVEXMDG
dtevpuvopevn Biproypapio Tapatnpeitar avapopikd pe o eovopevo Bullwhip .O 6pog “Bullwhip
effect” avagépetar ot peyébuvon g dtokdpavong g mmong Kabwg ol Ttapayyeiieg avepaivovv
mPog To WAV otnv aAvcido epodlacuov. o mapdderypo, o€ o aAvcido £podlacuod oVO
eMMEOV OV omoteAEiTOL omd Evav EUMOPO AOVIKNG Kol €VOV KOTOOKELOGTN, 1 CLUTEPIPOPA
bullwhip 8o onpove 6tTL 1 dStokOHAVOT TOV TOPAYYEMDV TOV EANPONGOV OO TOV KOTOAGKELOOTY|
elval peyodvtepn amd ) dokdpoven g (nong mov onueminke and Tov Aovorwinti. Avti 1
CLUTEPIPOPE. TOPATNPEITOL OE MO GEWPEA amd KAAOOLG, TOV KLUOIVOVIOL OO KOTOVOAMTIKA
npotévta puéypt Vv oakivnm mepovoio (Sterman,2000). H vdmapén tov oeeidetor 1000 Of
EMYEPNOLOKOVG TTAPAYOVTEG OGO Kal o€ Tapdyovies cvumepipopas. O Lee (1997) fitav o mpmTOog
OV OVOYVOPLCE TECGEPLS POCIKOVS AEITOVPYIKOVS TOPEYOVTEG TTOL EVOAPPUVOLV T GLUTEPLPOPH
bullwhip. Avtoi ot mapdyovteg mepihapupdvoov (1) ta mhye kO6GTN TS TOPAYOYNG KOL TOV
TapayyeM®V, To omoio cupPaiiovy oty mapayyeAiia maptidwv (order batching) , (2) oto moryviol
éMlewyng (shortage gaming), to omoio evBappuvel vrepPailovoeg mapayyeries, (3) ot Tpocpopég
TIH®V, ol omoiec evBappvuvovv tnv mpobeouokn ayopd, kKot (4) ta cedipata ™ {RTmong
onpoatoddtong (demand signaling), ta omoio 00 YOOV GE TPOGAPUOYES TV TapayyeAM®V (order
adjustments). Am6 TtV GAAN TAELPA ,01 TOPAYOVIEC GLUTEPLPOPAC, OPEIAOVTOL KLPIwG oF
YVOOTIKOVG TEPLOPICHOVS TV QOPEMV ANYNG OTOQACE®V Ol OTOoiol £YOLV TNV TAGN Vo pnv
OVTIOTOYOVV TANP®G GE Mo YPOUU| TOV €POSOGUOV, OTav AdpPavovtol omo@Acels yo v
mopayyeMa  (Sterman,1989), kobohg kot v tdon dvomiotiag, (Croson,Dononhue, 2004). H
AVTOAAQYT] TANPOPOPLOV KOl OIS M avIOAAayn TANPoEopldV TS {NTnong, tov mpoPAéyewv

KaODS Kot TV amobepdtov, £xovv avagepbel wg mbavd avtipetpa mpog 1o amotérecua bullwhip.
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Ot mAnpogopieg amoBepdtomv pmopel va ypnopomombovy yoo v evUEP®ON TPOPAEYNS TNG
Mong mov Ba peidoet Ta AdOn ko Tig kabvotepnoelg g enidpacng e {Tnong onUatoddTNoNG.
2NV TPAYHATIKOTNTO, Ol TANPOPOPIES ALTEG LITOPOVV OKOUT KO VO EIVOIL YPNOIUES OTIG OAVGTOES
€POO1OGLOV, OTTOL N Katavoun T (nong eival yvoot) o€ OAa ta LEAN TG 0AVGId0S EQOSLOGHOD
Kot ka0e pélog Aopfdver amopdoelg mapayyeiiog Pacilopevog oe pia Tpog tao mhve moltiky. o
TOPBAOELY LA, OVOAVTIKES EPEVVEG Y10l T OlaXElplomn TV amofepdTmV GTIC AAVGIOES EPOSLUGLOV OVO
otadiwv pue Evav povo mpoundevt kou pio 1 meplocotepeg taipeiec Movikng toinong ( Bourland
1996; Lee, Padmanabhan,Whang 1997; Cachon, Fisher 2000; Gavirneni,1999) katainyovv cto
CLUTEPOCUO OTL PUE TNV OVTOALNYT TANPOQOPLOV amobepdtov propel vo Beltiodel n anddoon g
€POJLIOTIKNG 0AVGidag, pe To upstream péEAOG (dnAaodm, Tov mpounBevtng) vo amoiauPdvel ta
TEPLGOOTEPA ATTO TAL OPEAT. XE OLTA TO VOAVTIKA LOVTEAQ, Ol TANPOPOPieg amobfepdTmv TapEyovv
oTOV TTPOUNBeVTN Hia o £yKotpT Kot AyOTEPO TOPALOPPOUEVT {(TNON LE OmOTEAEGHA TV HEi®ON
TOV amofEUATOV aGQAAENG 1 / Kot TNV TOpOYN VYNAOTEPOL EMTEIOV VINPECIDOV GE GYECT| LE TIC
TEPUTTAOGELS OTOV OEV LITAPYOLY  TANPOPOPIEG AMOYPAPNG GE KOowvn xpnon. Avtiy n PeAtioon oe
enimedo mpounevtn peTOPPALETOL EMIONG O LKPOTEPT OVAYKT Yo TN dnuovpyio amobepdtomv
ACQPOAEING OTO YOPO TNG AOVIKAG TOANCTG, €VO amd TNV GAAN TAELPE Yo TO ALOVOTOANTNA
OTTOOEIKVVETOL OTIC TEPICCOTEPES MEPIMTMOGELS VO, EVOIL LIKPOTEPT OO EKEIVN TOL TPOUNOELTY).

Aopn NG gpyoaciog
310 TPMOTO KEPAANO TEPLYPAPETOL 1 Stayelplon TG TPOPOSOTIKNG AAVGIONG ,TA TAEOVEKTNLOTO

™G, M CLUPOA ™G avTOAAAYNG TANPOPOPL®Y otV amoteAecpatikotepn SCM kabBdg Kot m
SO TPEPAMOT TNG OVTAAAAYNG TANPOPOPLOY TOV TAPUTNPEITAL ZTO OEVTEPO KEPAANIO SLEPEVVATOL
0o @owvopevo bullwhip (BWE) extevag pe eotioon Tov evolapEépovtog 6To OiTio TOL GOVOUEVOD
KoBdc kot ot pétpnon tov. To tpito KepdAowo eotidlel ot ovuPoAn ™G AVTAAAQYNG
nAnpogoptdv oty e&dretyn tov BWE and v mlevpd tov amobepdtov, e (Rtmong kot tov
npoPréyemv. TELOC oTO TETOPTO KEPOAOMO YIVETOL MOl EKTEVIG OVOALGOT KATOIWV GNUOVTIKOV
EVOEIKTIKADV EUTEIPIKOV UEAETOV TTOV €0TIALOVV GTN GLUPOAN TG AVTOAANYNG TANPOPOPIDV, OO
drpopeTikég TAeVpES, otV peiwon tov BWE kot Kot’ em€KToon 6TV amodoTiKOTEPT dtoyEiptong
™G TPOPOJOTIKNG OAVGIONS Kol OKOAOVOOLV TO. YEVIKOTEPO GULUTEPACULOATO TNG TPOKEIUEVNC

SMAMUATIKNG epyaciog KaBmG Kot KATOIES TPOTACELS Y10l LEAAOVTIKT EPELVAL.
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Kepdiaro 1
A0iKN 061 TPOPOSOTIKNG GAVGIOUS KOL 1] AVTOAAAYY] TANPOPOPLAOV

1.1 Opropog g drayeipiong TS TPoPoooTIKNG alvcidas (Supply Chain
Management)

To SCM amnotelel £va GHVOLO OPOUGTNPLOTITOV TOV OITOGKOTOVY GTOV OTOTEAEGUATIKO GLUVTOVICUO
TOV TPOUNOELTOV, TOV KOTOUGKEVACTOV, TOV ATOONKOV EUTOPELUATOV KOl TOV KOTOUOTNUATOV
TPOKEUEVOD VO ETMTVYYAVETOL OPON TApay®YN KOl SLOVOUT| TOV EUTOPEVUATOV TOGO OTIC CMOTEG
ToGOTNTES Kol BE0ELG OGO Kl GTOV 6MATO YPOVO MGTE VO EAUYICTOTOLEITOL TO GUVOAKO KOGTOG TTOL
emPBapivel To CLGTNUO KO TAPAAANAQ VO CNUEWDVETOL LYNAO emimedo vanpecudv (Zhou, Benton
(2007).

Me v gpappoyn tov SCM ot oTpoatnyIkés GLHHOYIEG KOl Ol HOKPOTPODEGES GUVETALPLOTIKES
OYEGEIS £PYOVTOL VO OVTIKATOGTICOVV TIG OVTIKPOVOUEVEG GYECELS HETAED TV TpoundevT®dV, TV
TELATAOV KOl TOV TopoyEmv logistics KaBDg Tdpa eEUAEIPETAL KOl TO QOIVOUEVO TOV TOYIOUEVOV
otoywv amd tovg Atevbuvtég. [TAéov ot mpounBevtéc Ko ot mehdteg dev avripeTtomilovior ¢
avTimaAol OAAG ®G GLVEPYATEG TPOKEWEVOL VO LEYIGTOMOLEITAL 1 OVIOY®VICTIKOTNTO Kol M

ATTOOOTIKOTNTO TNG EMYEIPNONG KAODS Kot OAOKANPOV TOL SIKTVOV aVEPOOLUGHOD.

1.2 Ta mieovektnpata g SCM
To mAeovektpata mov tpoocpépel To SCM eivon Ta €ENG:
e gloylotomoinom tov eorvopévov Bullwhip
e gloylotomoinon Tev amodeud Ty
e gloyloTomoinot Tov KukAov {m1g
®  LEYIOTOTOINGT TNG ATOJOTIKATNTAG TV OPOUCTNPLOTHTOV
e KkaAvtepo eninedo modtntag (Zhang, 2008)
211 ouvéyeln TOoPaBETOVTAL Ol CNUOVTIKOTEPEG CUYYPOVES TEYVIKEG, TOV pmopel va Bewpnbel 0Tt
SrayelpilovTol amoTEAECUATIKA TV EQOJIOCTIKY AALGION HiaG EMLElpNONG :
¢ AvadiapBpwon otic oyéoelg Hetald mPounBevTAV Kol ayopastdv, He Helmon YEVIKA TOV
aplOpoL TV TPOUNBELT®VY KOl EVOLVAUMOT] TV OXEGEMV HETAED TOV ETAUPLOV LE GTOHYO T
OMUOLPYIN GUVEPYLDOV.

e AvtalAiayr] TANPOEOPIOV KOl OAOKANP®GCN TANPOPOPIOK®OY OOUMY, TOV EMITPEMEL GTOVG
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oLUUETEYOVTES TIC TapadOoelg «Just in Time» kot T peiwon Tov omobepdTmv

e  OlokKANpopévo TANPOPOPLOKE CLOTAUOTE KOl EPOPUOYN TEXVOAOYIOG MAEKTPOVIKNG
avtoAlayng dedopévav (EDI), peta&d mpoundevtomv, mehatodv ko etapudv Logistics, mov
EMTPETOVV TNV GUECT OVTIKATACTOON LE TPOTOVTIO GTA PAPLO TOV TEANTN.

e XYvvepyocio ota apylKQ emimedo oyedOOUOD €VOC TPOIOVTOG WETAED TOV HEADV TNg
aAvcidog, Yoo KOAOTEPT amddoot, Heimorn kdotovg, vekpav xpovov (lead times), ypovaov
npoetolaciog (setup times) oe OAO TO PWNKOG TNG EPOSLUGTIKNG 0AVGIOOG.

e AvdBeon oplopEVOV AEITOVPYIOV UIaG EMyEipnong oe kdmotla Tpitn etapio ( outsourcing)
KOl GLYKEVTIPMOOT) TOV SUVALEWDV TNG EMLYEipnoNg oTIS KOpleg dpactnpiottég g . H tpim
etapio  €EEIOIKEVETAL OTIS OULYKEKPUEVES Aeltovpyleg, TG omoieg avaAapPavel Tig
MEPLGCOTEPES POPES Y10 LEYAAO YPOVIKO OLACTNLLOL.

e Postpone Manufacturing: ompiovpyio. S0QPOPOTOMUEVOV TPOIOVTI®V GE SLAPOPO. EMITESN
™G aAvcidoc, ota omoio. To VAIKO QTével GE€ KAMO0 OTAO0 EMEEEPYNCIOG OVOUEVOVTOG
OVYKEKPIUEVES TPOOIAYPOPEG OO TOV TEANTN, O OMOI0g WHE OVTO TOV TPOTO UTOPEl va
KaBopioel Pacikd YopaKINPIGTIKE TOV TPOTIOVTOG, avAaroya pe TS amoutnoelg tov (Pires,.

Bremer ,Goulard, 2001).

1.3 H avtaiiayr] TApo@opLtav 6TV €QOOLUGTIKI] 0AVGId0
H teyvoroyia tng mAnpopopiog £xel oNUOVTIKO avTiKTUTTO 6TV aAVGida e@odlacuov. 'Eva minbog
oapMTOV TAEOV GLAAEYOVLV GTOLYElD Y10 TIG TOANGELS GTO GNUEID TOANONG, EVM 1 MAEKTPOVIKN
avtoriayn oedopévav (EDI) emtpénel o avtd ta dedopéva va potpdlovtarl dueco PeETacd OAwmV
TOV oTadlOV NG 0ALGidag epodtocuov. H epappoyn avtdv tov teXvVOAOYIOV 1010{TEPO OTN
Bopnyaviar Tpo@ipmv, £xel HEUOOEL GNUOVTIKA TO ¥POVO KOl TO KOGTOC TOV OOLTOVVTOL Yol TNV
dlekmepaimon Hog mopayyeiog odnymvtag o€ eVIVTOOolokn BeAtimon ™ olkng anddoong g
epodlaotikng aivcidag(Cachon,Fisher,1997). Ymapyer emopévog o yevikn memoifnorn ot
Bropunyavio. 6Tt 1 GLAALOYY Kot 1 AVTAAAXYT TANPOPOPLOY {TNONG O TPAYLATIKO XPpOVO €lval TO
KAEWL Yoo ol amodoTikoTepn £podlaoTikn aivaida (Cachon, Fisher, 2000).
H amd6ooon g €podiactikng aivcidag eéaptdtor o peydio Pabud amd to mdéco To péEAN NG
ouvtovilouv T1g amo@acels Tovs. Eivar 6hokoho va @avtaotel kaveils ToV GuVIOVIGUO Ympig Kamola
HOPON NG OVTOAAAYNG TANPOPOPIOV. Mia amoTEAEGUATIKY 0AVGION OVEQOJIOCLOD dEV VEIGTATOL
yopic v dmapén evég evoopotopévov mtanpoeoplakod cvotnuatog (IT) to omoio Ba cuuPdiet
ot YPNYOPN KOU OCQPOAN OOVOUN TOV TANPOQOPI®V OVAUECSH OTO CLUPOAAOUEVO UEPM
10
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TPOKEUEVOD VO, EMLTVYYAVETAL KOADTEPN SEKTEPAIOOT) TOV SOPOPMOV SPAGTNPLOTATOV KATH UKOG
™G aAvcidag €podlacuol ‘Etol  éva onuovtikd HEPOG TV EPEVLVOV TAVM GTN JlElpon NG
EPOJLIOTIKNG aAvGidag elval aQlEpOUEVO OTNV KOTAVONGN TOV POAOL T®V TANPOPOPIDOV OTY|

enmitevén Tov cLVTOVIGHOD NG £POdaoTIKNG aAvaidag (Chen,2001)

1.4 H onpoocio ™ avtariayn)s TANPOPOPLAOV 6T SLUYEIPLGT TNG TPOPOOOTIKIG
aivoidag (SCM)

To mAeovékTnua TG aviaAlayng minpogopidv oto SCM &xovv cvintOei évrova (Cachon,Fisher,
2000.) . O Lalonde (1998) Bempei tnv KoTaAVOUY] TOV TANPOPOPIOV OC EVO OO TO TEVTE OOUKA
ototyeia mov yopakpilovv pia otabepn oyéon g EPOOINCTIKNG aAVGidac. ZOUemva e Tov Stein
(1998) 6tav ot £tapot ™G €POSINCTIKNG AAVGIONS TOL AVTOALAGGOLV TANPOPOPIES OGE TOKTIKN
Baon eivan og BEon va epyacTovv wg eviaia oviotnto. Mali, umopodv va KatavoGouy TiG ovVAayKeG
TOL TEMKOD TEAATN KOADTEPU KOl MG €K TOLTOL UTOPOLV £TGL VO AvTATOKPLOoHY KaAOTEPA OTIG
ovveyelg oAhayéc g ayopdc. Ta eumepwd evpruota tov Childhouse & Towill (2003)
ATTOKOADTTTOVV OTL 1] OTAOTOINUEVT] POT] VAIK®V, KOOIGTOUV eE0peTIKG 0paTéES OAES TIC TANPOPOpPIEg
mov  pEoVV GE OM TNV 0ALGIOM, YEYOVOG OV OmOTEAEL TO KAEWL Yo Hio OAOKANPOUEVN KOl
OTOTEAECUOTIKY] OALGIO0 €POJGHOV. YTdpyel €vag aplfuog vEéwv oavadvouevav Olobéctumy
TEYVOLOYLOV TTOV GUVOEEL TO, PEAT OG OAVGIOOS EPOOIOGHOD Yo VoL VTOGTNPIEEL TNV avTOAACYN
ninpogoptdv Ot mpoéceotes eEEAiEElg oV TEXVOAOYIDL ETAUPIKNG TANPOEOPNONG OTMG O
mpoypappotiopnds etopik®v mopwv (Enterprise Resource Planning  ERP), emurpémovv otig
TANpoPopieg vo Kowvomoinfohv OHOOUOPPE HETOED TOV HEADV HIOG OALGIONS €POOINGHOV,
Qo1660, T OPEAN TNG AVTOAAAYNG TANPOPOPLOV HETAED TOV HEADV TNG EPOSIAGTIKNG 0AVGIdaS Oev
etvar mévta to d610. Emnmpedlovror amd v doun G 0Avcidag £podiacpov (m.y., oeiplokd M
SLOVOUNG GLGTILLOLTOL) KO TOL AELTOVPYIKA TOL YOPOKTNPIOTIKA (7., TPOTLTTA {NTNONG KOl KOGTOVG).
Aldpopeg perétec €xovv  €EeTOOEL OLLPOPETIKEC OOUEG KOL ETLYEPNOLOKE  YOUPUKTNPIOTIKA
(Choi,2010). TéAog , M avioAroyq TANPOPOPLOV UETAED TOL AYOPOOTH| KOl TOV TOANTH OTNV
alvcida epodiacpoh €xet Bewpnbel ypnown v ™ OoWpbwon tov Agydpevov  bullwhip
amoteAEoHATOG (ONAaON TN StakOHavVen Kot TV gvioyvon ¢ mong and 1o KdT® TPog T0 TAV®
HEPOC NG AALGIO0C €POSIOCHOV) KOl VO PEATIOOEL TNV OmOS00N TNG E£POOINCTIKNG OAVGIONGC
(Lee,Padmanabhan,Whang 1997). Ilapopoimg ot Yu,Yan & Cheng (2001) emionpaivovv 6t o1
APVNTIKEG EMITTAOCELS TOV amoTeLéopatog bullwhip oty tpopodotik| aAvcida propel va peimbodv

N va £0Ae1pBovV e TNV aVTAALOYT) TANPOPOPILDOV LLE TOVG EUTOPIKOVS ETAIPOVCE.
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H avtoAloyn TAnpo@opidv BEATIOVEL TOV CUVTOVIGUO HETOED TMV OAOIKOGCIMOV TG EPOJIUCTIKNG
alvoidoc koblotdvTag SvvaT T PON TOL VAKOU KOl HELOVOVIOS TO KOOTOG OIOYPAPNG
Choi,(2010). H avtarliayn mwinpo@opidv oonyel o€ LYNAG emineda OAOKANPWOONG 1TNG AAVLGIONS
EPOOIOGLOV EMTPEMOVTAG OTIS OPYOVAOGELS VO KAVOLV a&lOTIGTEG KOl YPNYOPEG TOPUOOCELS KOt
EI00YMYES  TPOIOVTOV oty ayopd . Amd v GAAN mAevpd, 1 wOOTNTOL TNG OVTOAAOYNG
TANPOPOPLOV GUUPAALEL BETIKA OTNV KOVOTOINON TOV TEANTMOV KOl TNG TOWOTIKNG  ETOPIKNG
oyxéong (Lee,Lin, 2006.). H avtaAlayn minpoeopidv emnpedlel TV amddoon TG TPOPOSOTIKNG
alvcidag  6cov aPopd TOGO TO OULVOAMKO KOGTOG OCO KOU TO EMMESO TOV VANPECIOV
(Zhao,Xie,Zhang, 2002). opewva pe tovg Lin & Huang (2002), To vymAdtepo eninedo avtoiioyn
TANPOPOPLOV GUVOEETAL [LE TO YOUNAOTEPOO GLVOAMKSO KOGTOG, TO VYNAOTEPO TOGOGTO EKTEAECT|G
TOPOYYEMDV KoL TOV HUKPOTEPO ¥POVO KUKAMKNG TOPAYYEALOS.

Evd n avtadhoyn TANpoeopidv £ivol STHOVTIKN, 1| CNUOGI0 TOV ETTTOCEDY TNG OTIG EMOOCELS TNG
aAvGid0g £QOdACHOD EEUPTATOL OO TOEG TANPOPOPIEG KOWVOTOLOVVTOL, TOTE KOl TOS HolpalovTat

kot pe wowovg (Lee,Lin, 2006).

1.5 Ov oKomEG TOV TANPOPOPLAOY TPOS AVTULAUYT

[Tapatnpodvtal TPelg MTLYES TOV TANPOPOPLOY TOL UOPALOVTAL 1 OVIOAANYT] TANPOPOPLDV
TEYVOLOYIKNG VTOOTNPIENG, tO TEPLEYOUEVO TOV TANPOEOPIDYV, KOOMG Kol 1 moldtnTa TV
nAnpoopldv. H avtailayr TANpo@opidv TEXVOAOYIKNG LVTOGTHPIENG TEPLAAUPAVEL TO DAKO Kot TO
AOYIGHIKO OV OOLTEITOL Y10L TV VTOCTHPIEN TG avTaAAAYNG TANpopopldv. To mepiexduevo Tmv
TANPOPOPLAOV OVAPEPETOL OTIG TANPOPOPIES TOL HOPALoVTaL HETOED TMV KOTOUGKELOGTMY KOl TOV
nedatov. H modtmrta petpd v modmnto TV TANpoeopltdv mov potpdlovtal peta&d Tovg ot
KOTOUGKELOOTEG Kat o1 TeAAtes. Ev odiyolg, ot Tpelg mruyég TG avTaAlayng TANPOPOPLOV UETPA TIC
TEXYVOAOYIEG TTOV YPNGILOTOIOVVTAL Y10 VO VTOGTNPIEOVY TNV AVTOAAAAYT) TANPOPOPIDV, TO TESIO
EPOPUOYNG TOV  TANPOPOPIDOV TOV OVINAAAGGOVTOL, KOl TNV TOWOTNTO TOV KOWOXPNOT®V

TANpoopl®V, avtictorya (Zhou, Benton,2007).
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1.5.1 H mowotnTa TV TANpOQPOPLOV

H mowdtrta tov tAnpoeopiov petpd 1o Babud otov omoio n mAnpopopiec mov oviaAAdccovTol
HETAED TOV 0pYOVACEMY OVTOTOKPIVETAL OTIC avayKes TV opyavicuov (Petersen, 1999). 'Evag
aplOUOc €peLVTOV £YOVV EVIOMIOTEL OPKETE ONUAVTIKA YOPOKINPIOTIKE TNG TOdTNTAG TOV
minpogopidv (Neumann,Segev, 1979, Mendelson , Pillai, 1998). Ot Neumann & Segev (1979)
HEAETNGOV TEGGEPO YOPOKTNPIOTIKA oTOLYElN: TO TTEPIEXOUEVO, TNV axpifela, TV TpdSPatn TElpa,
kot T ovyvotnra. O McCormack (1998) pétpnoe tigc  mAnpogopieg amd tnv akpifela,
ovyvotNTa, TNV aSlomiotio Kot T dtbeoiuotnta twv tpoPréyenv. O Petersen (1999) pétpnoe v
TOLOTNTA TOV TANPOPOPIOV omd eVUePITNTO, TNV aKpifela, kol v mAnpotta. .H ITodtta tov
TANPOPOPLOV OOTEALEL ONUOVTIKO KaBOPIoTIKO TOPAYyovVTa Yo, TN XPNOOTNTO TOV GUGTNLOTOS
minpogoptdv. O Sum (1995) Bprke 611 1 akpifela TV dedopévmv ivorl Kpiowun kot emnpealet v
AELTOVPYIKY] AmOdOTIKOTNTA Kot TNV eEumnpétnon v mehatdv. O McGowan (1998) vrootmpiée
OTL TO GUOTN L TANPOPOPLAOV YIVETOL YPNOIUO OTAV O1 TANPOPOPIES EVOL VYNANG TOLOTNTAS, EVKOAN
TPOGPRAGILES, AKPIPELG KO OYETIKEC. L& TN TN UEAETY, VITAPYOVV EVVEN TTTLYES TNG TOLOTNTOG TV
TAnpogopldv:  akpifela, SwBecOTNTA, EMKOPOTNTO, EOMTEPIKN OGOVOEST, EEMTEPIKN
OLVOESIUOTNTO, TANPOTNTA,  €VOLPEPOV, TPOGPACIUOTNTA KoL  GUYVOTNTO  EVNUEPWOOTG

TANPOPOPLAV.

1.5.2 To Iepreyopevo

[ToALoi droyelptotég AavOUGUEVE EMKEVTPMOVOLV TIG TANPOPOPIEG TOV HOPALOVTOL HLOVO GTO VAKO
KOl TO AOYIGUIKO, OyVOMOVTIOG TN SldKaGion AYNG amo@AcE®Y GTNV OVIOAANYT] TANPOPOPLOV
(Davenport, 1994). Ot Schroeder & Flynn (2001) vrootipi&av 0Tt avtd TOL KAVEL TN S10POPE OTNV
amod0oN €lval TO TAG YPNOLULOTOOVVTAL Ol TANPOPopies. o TapAdelya, Ol EXXEPNOELS VYNANG
amod0oNg £YOUV  LYNAOTEPO TOGOCTO AVTOAAAYNG TANpoYoptdv pécm EDI pe tovg meldteg Kot
tovg mpounBevtéc. Ta amotehéopatd tovg €0e1Eov OTL M €MEVOLOTN OTNV TEYVOAOYiD TMV
TANPOPOPLOV amd POV NG dev eivan apketn. MoOvo 6tav o1 S101KNTIKES ORAOEG ODGOVLY EUPOCT
1060 oTNV EXEVOLON TNG KOTAAANANG TeXVOLOYiag 6GO KOl GTNV EMAOYN KATAAANA®Y TANPOPOPILHV
TPOG OVTOAAOYT), UTOPEL TOTE loL EMLXEIPNOT VAL TETVYEL OMOTEAEGLOTIKY] GUVOAIKY ATOS00T| TNG
emyeipnong. To mepleydpevo TtV TANPOEOPIOY umopel va dwokpldel oe : mAnpoopieg TOL
TpouNBevTY, TANPOPOPIEC TOV KATOCKEVAGTY|, TANPOPOPIES TOV TEAUTOV, TANPOPOPIES OLVOUNG

Kot TANpoeopiec AMavornwint (Zhou, Benton , 2007).

13

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 05:47:56 EEST - 3.12.155.211



[Tavemoto Osccaiiog [IMX Egoappocuévng Otkovoutkng

1.5.3 Teyvoroyikn vrooTpiin TS AVTOALAYIS TANPOPOPLAOV

Extoc omd v mpomyuévn teyvoloyio xatackevng (Boyer1997;Boyer,Pagell,2000), moAlég
EPAPLOYEG TANPOPOPIKNG £XOVV TPOKLYEL Kot £Yovv Yivel evpémg vioBetnBel ot dayeipion g
€POOIOOTIKNG  oAvoidag ta  tehevtaion ypoévie. Ot SCM  IT  epapuoyéc pmopodv  va
Katnyoplomomboldv og Tpelg katnyopieg pe Pdon 10 uRKog g mePLddov oyediacuov . H mpot
Katnyopio elvar 1 ekTéAEON NG EQOOIOOCTIKNG OALGIOOC, 1 OMOl0  EMIKEVIPOVETOL CE
BpayvmpoBeopeg kabnuepivég Opactnpdtreg, Ommg m Olaxeipion amodnkng, mn  dwyeipion
LETAPOPOV KOl CLVEPYATIKEG Kotaokevéc. H debtepn katnyopia sivoar o oyedoouds g
EPOJLIOTIKNG aALGIdOC, T Omolo EMKEVIPOVETOL O HECONPODECSUES €mMG MOKPOTPODEGES
dpaoctnpromtes. Téhog, M tpitn Kotnyopio eivar 1 Olayeipton TG EKTEAEONC TNG EPOSIOCTIKNG

aAvcidag, 1 omoia YEPLUP®VEL TIG OVO TPATEG KATNYOPIEG WG EPYAAELD LTOGTHPIENG .

1.6 Downstream VS Upstream avtoAiAloyn TANPOQOPLAOV

O 0pog «avTOALOYn TANPOPOPLOVY, Gpyloe vo ypnoilponoteitor ota T€AN Tov 1990. 'Eva xovo
mopdoetypa  empepiopov  downstream wANPoeoplidV pmopodv va  PBpebBovv ot dayeipion
arofepdtov Tov mwAnty (vendor managed inventory —VMI) 6mov ot AlavornwAntég popdlovtat Ta
dedopéva g teMkng tnong Paoet tov toincewv (point of sale) pe tovg TpounBevTéc TOVG.

Ao TV GAAN TAELPAE, EVva TOPAdELYLLOL TNG Upstream avTaAloync TANpoopldv umopel va. Bpedel oe
mponyuéva deAtio amootolg( advanced shipping notices) to omoiot divovv TANPOPOPLEG Yo TO
nooeC TapayyeMes amooTEALOVTOL ATOCTEAAOVTAL OO TO upstream pEAOG kot mwOTe Ba POAcEL 6TO
downstream pélog, H mapokdtm eucova pog deiyvel Tn por| TV TANPOQopIdV LETOED TV upstream
kot downstream pedmv (Choi, 2010).

Ov Lee, So, & Tang (2000) mocotikomoinocav To 0PEAN TNG AVTOAAAYNG TNG «TPOC T KATM»
TANPoPopiag Kot TPocsddploay To 0QEAN. MeAlétmoav o amA] oAvcida €Podlacroy g dVo
oTAdWL LE U OTACLUES TEMKEG TTopayyelieg oAAd pe v {ntnom va gival avtocuoyeTilOpevn v
mapodo Tov ypovov. ‘Edeiov Ot0 katackevaotic Bo Pidoet peyoldtepn efotkovounon  Ue
avtoovoyetilopevn imon .Eriong or Gavirneni (1999) kot Cachon &Fisher (2000), aoyoiidnkov
pe O01Gpopeg OoUEG TV OAVGIOMV EPOJCHOD KOl TOTOVS TNG «IPOG TO KAT®Y» duvaTOTNTOG

AVTOAAQYTG TTANPOPOPLDV.
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Ewova 1:Downstream vs upstream avtailayt] TANpoQeopLOV

(Choi, 2010)

H Kown ypnon twv downstream mAnpogopi®v amobepdtwv ¢oivetor voa givor mo 7o
OTOTEAECUOTIKY 0T pelwon ¢ svpnepipopds bullwhip amd 611 1 mapodpola upstream avtodioyn

(Croson &Donohue 2004.)

1.7 Awotpéfroon g avTarilayn)s TANPOPOPLAOV

H Aoyoteyvio eivor yepdtn pe 10 TopdOElypHo TOV  OVCAEITOVPYIKAOV EMATOCED®V TG
avaKpPPOV/KOOLGTEPNUEVOV TANPOPOPIDV, OTMEC KIVOUVTOL KATO UNKOG TN AAVGIONS EPOSIOGLOV
(Mason-Jones, Towill,1997). AvtikpovOUEVO, GUUEEPOVIO KOl EVKOIPLOKES CUUTEPLPOPEG TMV
ETAP®V GTNV 0AVGION EPOSIAGIOV, KOl OGVUUETPIES EVILEPDGEWV GE OAN TNV AALGT1dA EQPOSIOGHOD
emnpealovv v modtnta TV tAnpoeopiwv (Feldmann,Mrller, 2003) "Exet vroompiyfel o611 ot
0pYOVIGHOT OTPERADGVOLY GUVEIINTA TIG TANPOPOPiES OL omoieg UmopoHV duvnTikd va eOdcovy Oyt
UOVO GTOVG OVTOYMVIGTES TOVG, OAAA Kol TOLG OkoVvG Tovg TpounOevtég ko meddteg (R. Mason-
Jones, Towill,1997). Enopévag ¢aiverar 01t vmdpyet pio evoopatopévn anpobopio péca GToug
OPYOAVIGHOVG VO dMGOVV GE TPITOVG TEPIOCOTEPEG OO TIG EAGYIOTEG TANPOPOPies dedopévou OTL Ot
YVOOTOTOMUEVEG  TTANPOPOPIES YIVOVTOL OVTIMTTEC OC OTMAEW 10Y0V0G KaBMG o1 €TOupEieg
@ofovvtal 6Tl o1 TANPOPOpieg PTopovV va SoppeVcoLV 6€ THOVOHS AVTUTAAOVG.
Mo va dtevkodlvvlel n moWOTNTO ™G OVTOAAAYNG TANPOPOPLDY GE OAOKANPY TNV 0ALGIdQ
€POOIOGLOV, 1 KOTAVONOT TOV TOPAYOVI®V OV EMNPEALOVLV TNV OVTOAAAYY] TANPOPOPIOV Eivat
amopoitnT, £T161 OCTE v Umopel vo avortuyBel 1 oTpatnyikn Yo vo EEMEPAGTOVV 01 PPAYLOL TOV
eUTodilovy TV aVTOAAYT TANPOPOPIDY KoL TV EVOAPPLVOT TNG CLVEXOVS PONG TANPOPOPIDV GTIC
alvcideg epodiaopov (Lee,Lin, 2006).
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Kepdiaro 2

Hapapopemwon IIinpogopiog otnv EQodractiki) Alvcida:
To @awvopevo Bullwhip

2.1 Opropdg Tov Bullwhip effect

H enidpaon bullwhip cvpPaivel 6tav evioyvovtor ot HETOAPANTOTNTEG TOV TOPAYYEMODV KOODG
avePaivovpe oty aAvcida epodiacpod. H povada oto kbtm pépog e aAvcidag epodiacpol (1.y.
AMovomtoAntc) mapatnpel po eEmteptkn Tnom mov pPetadideTon KOTA UKOG TG £QPOJLOGTIKNG
alvoidoc ® moapayyedieg avamiipwong omobépatoc omd ™ pio povdda oty GAAN. ‘Exet
mopatnpnOel 6Tt propel va cuuPel onuavtiky oTpEPAmOTN TANPOPOPIOV KATA TN OEPKELD AVTNG TNG
EKTOUTNG 7oL givan yvwot) ®g ovopevo bullwhip (Charu, Grabis 2005). ITo cvykekpipéva, ot
napayyeMeg Tpog TpounBevTég TEIVOLV VO £Y0VV PEYOADTEPT JKVILAVGT O’ OTL Ol TOANGELS TPOG
ToVG TeEAATEG (ONAadN Tapapudpe®mor ™ (TNong) Kot T0 POIVOUEVO UETAPEPETOL TPOS TO. TAV®
otV oivcida tpopodociag Etor o mpounbevtrg mov kobodnyeiton omd dedopéva Guecwv
TOPOYYEMOV avii Tpayuatikng {mnong mopoamAavdtor omd T HeYOADTEPN SWKOUOVOYN e
ONUOVTIKEG EMTTOGELS KOGTOVG .O1 dtaotpefrlopéveg mAnpopopieg amd 10 £va AKPO TNG 0AVGIOaG
€POOIOGHOV OTOV GALO UTOPEL VO 0ONYNOOVY GE TEPACTIO avomoTeEAESHATIKOTNTO. Ol gTONpEieg
UTOPOVV VO EEOVOETEPMOGOVY AMOTEAEGUATIKG TIG cuvémeleg bullwhip kotavomvrog Tic Pactkég
awtieg tov. O nyérec g Propnyaviag eeappolovy Kovotopes otpatnyikés mov BEtovv véeg
TPOKANGEIS: 0) EVOOUATMOON VE®V TANPOPOPLOK®DY CLGTNUATOV, ) VEEC OPYAVOTIKEG GYECELS, KOl
Y) €QOPUOYN VE®V GLOTNUATOV Tapoyns kKwntpov kot pétpnong ( Lee., Padmanabhan, Whang
Seungjin, 1997)

2.2 Iotopu) avaokonnon

O Forrester to 1961 mopéyel pepkés amd TIC TPATEG EUMEPIKEG OMOOEIEEIS Y10 TIC EMMTMOGCELS
bullwhip kot ovintd T1¢ artieg ™¢ kol Tov evtomopd mbavov Avcewv. O Sterman (1989)
acyoAeiton pe to bullwhip @avopevo 6to mAaicto Tov " oy vidlov dtavoung umdpag, " Kot amrodidet

TO PAVOUEVO GE TapAAoYN cvureptpopd Tov touktdv. O Caplin (1985) e€etdlet Tov avtikTumo TNG
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TapTidag mopayyeMdv oxetikd pe v enidpaocmn bullwhip. Oewpel éva AovormAnt) o omoiog
akoAovBel po cuveyn emaveEétaon (s, S) amoBeudTOV. ENUEUDOTE OTL Y10 [0 TOALTIKY] OTOYPOPTC
OVTNG NG HOPPT, OTOV O AOVOTTOANTNG OlveL EVIOAN, TO HéyeBoc TG v Adym dotdéemg, Q =s - s,
etvar otafepn kot yvootn. g ek TOVTOV, 1 LETOPANTOTNTO TOV TAPOUYYEADV OO TOV AOVOTOANTH
opeidetar poévo ot petafintoémmra tov  peTagd mopayyeAmv, dnAadn, 1 petafintdétmro oTo

YPOVO TTOV YPeLAlETOL Y10 TO EMIMEDO TV amobepdtwv va peiwdel and S oe s.

Ot Lee., Padmanabhan & Whang (1997) npocdidpioe Tig TUmIKEG KOPLES OUTIEG TOL ATOTEAECUATOG
bullwhip, ev®d o Lee et al(1997b) cvintd 11 dayeprotikég antieg. Yrootpiée 6Ot av dtatnpnbovv
ol akoAovBeg mpovmobéoels: (1) n {ion sivan otabepn Ko dev ypnowwomoteital eneEepyacio
onuatog, (2) o xpdvog mapayyeag eitval unoév, (3) 1o otabepd KOGTOC TapayyeAiog eivar UndEv Ko
(4) kopio petaforn tov Tndv dev epeaviletor tote dev mapatnpeitar ovénon tng SoukHLOVOTG.
Qot6c0, av Kamow omd ovtég ot cuvlnkeg dev woyvel , M emidopaon bullwhip pmopel va
mopatnpnbel. O Chen (2000) moAtikomoinoce to amotéiecuo  bullwhip vrobétovrog 6Tt ot dvo
npdteg mpovmobéoelg eivar yalapés. XpNOWOTOIOVTAG TOV amAdg KvnTdg HEGOC OPOC TEYVIKN
TPOPAEYNS Yo va KAvVEL TIg TPoPAEYELS, Oepedvnoe v emidpaoct bullwhip copemva pe tov xpodvo
napayyelMog Kot v avtodioyn TAnpoeopidv. Ta anoteAéopata TV avaAcEDY TOVg deiyvouy 0Tt
N adénong g Oakvuovon moapayyeAiog yiveron peyoaAddtepn pe v advénon tov  ypOVov
mopoyyeMag Kot pe to pe younAdtepo eminedo aviaiiayng minpogopidv. Ot Chen & Simchi-Levi
(2000) ko o Xu (2001) xatéAnEav o€ TOPOUOLN OMOTEAEGLOTA YPNCUYLOTOIMVTAG TNV €KOETIKN
teyvikn e&opdivvong oty tpoPieyn. Ot Chen & Simchi-Levi (2000) éd6eiéav emiong 6ti, €dv pia
mopapetpog eEopdivvong tomobeteiton oty ekbBetikn e€opdAvvon TPOKEWEVOL Vo £xovv TNV 1010
akpifela TpoPreyng 1660 N exbetikn eopdivvon 660 kKo m pEBodog  KwvnTov pEcOL L,OTM
ouvéyela, M ekBetikn efopdlvvon Otver peyaddtepn TaEn dwakvuavong. O Graves (1999)
KOTAOEIKVVEL €miong TNV mopovcio tov amotedéopatog bullwhip, 6tav n ewtepikn {ytnon, n
omoia elval n Tp®OTN GEPE OAOKANPOUEVNS SLadIKAGIOG KIvNToD HEGOV , TPOPAETETOL LE TN YPT|oM

exBetikng eEopdivvon pe v BEATIOTN TapARETPO EoUAAVVOTG.
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2.3 Awtieg Tov BE

Ot Lee , Padmanabhan kot Whang (1997) eviomicav 11 Poacikdtepec ortieg eUeaviong Tov
eowvopévov bullwhip ot omoieg elvat ot €€NG:

* Evnuépwon tpopreync g {mong (Demand Forecast Updating)

* To moyvidr g katavoung (Beer game)

* Yroifaypa mapayyehaov (Order Batching)

* AWKVUAVOELS TOV TIHOV

2.3.1 Evnuépoon g npoPreync g &ntnong (Demand Forecast Updating)

KéBe etapeio oe por aAvcidoa epodiacuod cuvnbwg kdvel v TpdfAeym ToL TPOIOVTOC YloL TOV
TPOYPOUUOTICUO TNG TOPAYOYNG, TOV EAEYXO TNG OMOYPOQENG, KOl TOV TPOYPOUUATICUO TWOV
aroutioewv og vAkd. H npoPreyn Paciletal kuplowg 610 16TOPIKO TOPAYYEADY OO TOVG AUECOVS
neddteg g etoupeiag. Ta amotedéopato tov “moyvidoloy pmvpog” eivor M GLVETEW TOAA®V
CUUTEPIPOPICTIKOV TOPAYOVTOV, OTME Ol OVIIANYELS Kot 1) SVOTOTIO TV ToukTtdv. Evog
ONUOVTIKOG Tapdyovtag eivar m dwdikacio okéyng tov Kabe maiytn ommv  dnuovpyio TV
npotuTtOV {Tnong pe Paon 6, Tt avtdg 1 avt mapatnpel. Otav €vag “mpog ta KAT®” QopLag
tonobfetel o mapayyeha, 0 “mpog Ta TAV®” opLas AopuBavel avTtd TO KOUUATL TV TANPOPOPIDV
®G ONUATOOTNON Yo TNV HeEAAOVTIKY (RTnom tov mtpoidvtroc. Me Bdaon avtd T0 ofua, 0 “Tpog Ta
Tove” dtevbuving avampocaprdlel Tig TpoPAyelg g {NTnong Kol v cuveyeia TIG mopayyehieg
TPOG TOLG TMPouUNBevTég ToL “mpog tar v’ @opéa. Ov Lee, Padmanabhan & Whang (1997)
vroompiEav 0Tl M emeepyacia onuatog {fTnong tvor o onpovtik] CuUPoA 6TO PAVOUEVO
bullwhip.Ila mapaderypa, av £€vog dayeplotng mpémel vo, kabopicel mOco va mopoyyeilel amd
évav mpounBevtn, umopel va ypnoipomomoet pia amin pébodog mpoPreyng e inong, 0nwg ivatl
N exBetikn eéopdivvon. Me v ekBetikn eEopdAvvon, ot HEALOVTIKEG OALTIOELS EVILEPMDVOVTOL
ovveydc, dedopnévoy 0Tt givar dwbéoyo  to nuepnoa dedopéva  Rmonc. H mapayyeiio mwov
OTEAVEL O OlYEPIOTS  OTOV TPounBevtn avtovokAd T0 7ocd 7OV OmOUTEiTAlL MOTE Vi
avamAnpmBovv ta amobfépata to omoia Bo  KAAVYOLV TIG HEAAOVTIKEG ATOUTOELS, KOOMS Kot To
aropaitnto omobépata aceareiog. Ot HEAAOVIIKEG OMOUTAGES KOU TO GLVOQYN OmobEpaTa
ACQUAELNG EVNUEPOVOVTOL HEC® TNG TEXVIKNG e&opdivvong. Kabmg ot ypdvol orokAnpmong tng

mopayoyikng owdikaciog (lead times) eivar peydiotr , sivar odvnbeg povopevo vao pecorafovv
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Boopddeg pe omobépata aceaieioc. To amotéleopa €ivar OTL Ol SIOKVUAVGELS OTIG TOGOTNTES
TOPOYYEMMOV UE TNV TAPOOO TOV ¥pOVoL uUmopel va givar moAD peyoldtepec amd ekelveg TV
dedopévav g nong. Amd v GAAN TAELPA, TPOY®PDOVTOG £VO GTASI0 TPOG TO TAVE® CTNV
aAvGid0g £QOJCLOD, Ol NUEPNOLEG TOPAYYEAIES TOV POPEN TOV TPONYOVUEVOL GTAdIOV GLUVIGTOVV
™ {Qmon Tov Tov To TAVE TPOUNBEVTH. AV TIAL O TEAELTOLOG XPNOUOTOMGEL  EMioNG KOETIKN
eEopdAvvon yio va. eVUEPDOGEL TIG TPOPAEYELS TOV Ko Ta amobEpata acaieiog, ol TapoyyeAes
mov Ba Ttomobetnoel pe  Tov mpounBevn ToL Ba Exel akdpo peyaAdTEPES dlakvudvoels. Ommg
UITOPOVLE VO SOVLE OO TO GYNIOL, O TOPAYYEAIEG OO TOV EUTOPO GTOV KOTOOKELOGTH £XOVV TOAD
peyoAVTepn pETAPANTOTNTO amd O,TL AMOTACES TOV KOTOVOA®T®V. Emedn n mocdmrta tov
anofépatog aceareiag ocvuPdiiel oto @owvopevo tov bullwhip, eivor avapevopevo o6t 1
dwkvpavon Ba eivor peyoddtepn, 0Tav ot ¥poOvol TapAdoong UETAED TOL AVEQPOOIUGHOD TV
OTOELMV KOTA UNKOG TNG 0AVGIdNG EPOJAGHOV Eivol LEYOADTEPOL.

Yyquo 1: TomoBetodpeveg mapayyedieg amd TOV EUTOPO GTOV KATOOCKELOOTH KOl Ol TPOYHOTIKES

TOANCELS TOV TPOLYUOTOTOLOVV 01 TEMKOL TEAATES

| Orders Placed /| | WATRL
a.'lo - % ' ‘ | |\ ‘l | |’ ‘,»'l\
- . I| | A '\ / || r f ¢
b | A | ' \ !-'l | V ’p'_ - |'
e f 15 ¥ LA w1
= 30+ Y i 'l
i | WA N v |
- ~ .
~ IT |f 4 l“\\"* i I',
*\] \ Actual Sales
\
. . LA L A 1 &t A 2l A A 1 1 1 5 1 12
[ime

(Lee, Padmanabhan & Whang 1997)
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2.3.2 To mayyvior Tng kotavopns-Beer Game

To apywod moyvior Beer avantoydnke oto MIT ¢ Bootdvng ot Macayovcétn, ot dekaetio Tov
1960 g éva emrpamélio matyvior (Forrester 1958). Amd 16te ovtd mailer to poOAO NG
TPOCOUOIMOoNG oG OmANG aALcidag e€podlacpod mov €xsl ypnowwonombel oe avapibunta
TPOTTUYLOKE, LETOTTUYIOKA KOl EKTondeVTIKA podnuata. [Tapodro mov 1o moayviolr Beer ameikovilel
TNV TPAYHOTIKOTNTO TNG EPOOINCTIKNG oAvcidag pe évav amiomomuévo tpoémo Ko Bewpel pdévo
OPIOUEVA OTTOTEAEGLOTO, EUTVEEL TOVG CUUUETEYOVTEG LLE TNV TTOPOYN| WOEDV GE TPAYHOTIKES TAGELS
KOl GUUTEPLPOPEG TOAD OmAG Kot Yp1yopa, ©T0 MANIGLO €vOG TOrVIdoL. XTO apylKO moryviol
TPOGOUoimoNg UTHPAG, 01 TOiKTES Eivorl avTiéT®mOol pe To akdAovBo cevapilo (PAEre oynua 2).

Symua 2: IToyviol Katavopung g umopag

Retailer Wholesaler Distributor Factory

Order

Customer

Order

|
i h I

Transport Transport Transport Transport
delay delay delay delay

(Lee, Padmanabhan & Whang 1997)

Raw
material

YKEQTEITE P10 OTAOTOMUEVT] EPOJIACTIKT 0ALG10a, TOV amoTeEAEital omd Eva eviaiag AOVOTmANTY,
évay evVioio YOVOPEUTOPOG OV TPOoUNBEVEL TOV  AMOVOTTOANTY], £VOV OMOKAEIGTIKO SlOVOUEN TTOV
npoun0edel Tov YOVOPEUTOPO, KOl £VO EPYOCTACLO HE OMEPLOPIOTEG TPMTEG VAEG TOL KAVEL
(umopeg), kot tpopodotel 1o JSwavopéa. Kdabe ocvvictdoo g aAivcidoag epodioopol  €xet
ameploploteg ovvatoOTNTEG amodnKevong, O TOANTNG dEXETOL AUESO TNV TTAPAYYEMA AT TV ayopd
Kol Topodidel umdpa ovoAdY®G HE TNV OTOPOCT CGYETIKA LE TO Tl TPEMEL VA TOPOYYEILEL OO TO
dtovopén Tov. Me TN Gepd TOL 0 JAVOUENS ATOPOGIcEL TOTE TL VO Tapayyeilel amd v amodnkn
Kot ovT® Kabefnc. Kdabe maiktng mpoomabel va eyxoipog va mpoPréyer ) {jmmon kot v
ooppomia amobepdtov. Qotdc0, AdY® TOL YPOVOL HETAPOPAS TOV TANPOPOPLOV TNG UETEMELTO
TOPAO0CT] TOV TPOTOVIMV 1 SladIKAGIo aVTH 0V €ivat TOGO E0KOAN OGO QOIVETOL Y10 TPAOTN POPEL
KO, KOTQ CUVETELD, OKOUN KOl EUTEPOL POPEIS AMYNG OTOPAGEDY GLYVA VO UMV T KOTAPEPVOLV.
Ev oAlyotg, kdBe efoopdada, kabe @opéag tng £PodIacTIKNG aAvcidac, Tpoonadel vo avtomokpOet

ot (Amon tov “mpog Ta KAT®” @opéa. Ot mapoyyeiiec mov doev UmopoLV va KoAvEHoHV
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KOTAYPAQOVTOL G ovekTANpmteg mapayyeAieg (backorders) kot wkovomolovvtol T0 GUVTOUATEPO
dvvatd. Kopio mwopayyeiio dev mpémer va ayvonOel, kor OAeg ol mapoyyelieg mpémel TEMKA Vo
mAnpovvtal. Xe Kabe mtepiodo, KAOE CLVIGTMOGCN TNG AAVGIONG EPOOIAGHOD YPEDVETAL LE £V KOGTOG
EMewyng ava (backordered) avaBaAilopevo otoryeio. Emiong, oe kdbe mepiodo, kdbe popéag Exet
o1 5140e01 TOL €6 EUTOPEVUATOV GTNV €V AOY® gyKatdotaot). EmmAéov, o xovopéumopog Katéyet
™V amoypaen VIO SOUETOKOUIGT TPOS TO AOVOTOANTY, KOl O SlovouEas O00ETEL TV amoypoPn
VO SWUETOKOLLOT) TTPOG TOV YOVOPEUTOPOC, KOl TO EPYOCTAGLO SOETEL Kot T GTOLYEID TTOV £YOVV
KOTAGKELOOTEL Ko otoyyeio wov Ppiokovtorl mpog petapopd oto dtovopéa. Kabe pépog ypemveton
0,5 «o6otog ekpetdAAevong avd amoypaeopevo ototyeio mov katéyxel. Emiong, xébe péiog g
0AVGIO0C EPOSIOGHOD KAVEL TOpayYEAin EVOG HEPOVS EUTOPELHATOV OO TOV “TPOC TO TOVE®”
nmpounBevt) tov. [ va eBacel n Tapayyerio otov Tpounevty amorteiton pio foopdda. Moign
napayyelMa eBdoel otov mpounbevt) o teAevtaiog mpoomabel vo v KaAdyel pe to dtabéotpa
EUTOPELLOTO KOt £TGL  OTontoVVTOL akOUN 000 €RSOUAdES KOBVOTEPNONG HETAPOPAS TPV Omd TNV
OTOGTOAN VAIKOV amd To Tpoundevtn €mg 6tov va eBAacel otov TeEAdTN TTov giye Tomobetnoel TV
mopayyera. O 6TOY0G TOV AOVOTTOANTY, TOL YOVOPEUTOPOV, TOV SLOVOUEN, KOl TOV EPYOCTAGION
etvat 1 AayloTOTOINGN TOV GLVOMKOD KOGTOVG, £iTe LEPOVOUEVA E1TE Y100 OAOKANPO TO GUGTN L.
Otav to moyvidl mailetat, TUTIKA ATOTEAECUATO AMOKAADTTOVY TO ATOTEAECULOTO LETAPANTOTNTAG
Omw¢ Qaivetal oto oynua 3.

ymua 3: MetafAntotnta mopayyeMadv Kot amofepdtov

Order Quantity Inventory Level
50
Consumer amount
Orders to
Retailer B amount
) 4|
=l =3 0 - 0 -
= e o 10 20 30 week o 10 20 30 wesk
=| W 50
1. Retailer
DOrders to R L 50
Wiholesaler 1% decision amount W‘/\/\
e o mm - m o - | s
g i'di o 10 20 30 wesk o 10 20 30 week
5
Wh - i
2. Dirlzl?ialer Bekint 1= decision 50+

Dristributor

2""1!(‘:Ic1.f;ion amount /_’
T T - n- I!_’_.\ 4
o 10 20 30 week
v 50

o=, g,
3. Distributor  grount decisions 50
Orders 1o 2 + amount
Manulfaciunes art decisson ’—NJLl
z ol . : - o - ' ; :
= week
v - rpp——
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[EUBER
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4. Manufacturer smount decisions
Orders 1o - * amourit .
Suppliers 4% dacision ouit-ot-stock situstion
0 _'\J/-h‘\ {back orders)
o , r . 7 —
o 10 20 30 week o 10 0

(Lee, Padmanabhan & Whang 1997)
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2.3.3 Zroifaypa mapayyshiov
Ye o €QOOOOTIKN 0ALGida, kdBe etoupeio tomobetel mopayyehieg pe avodikn opydvmon
epappolovrag kamolov Ereyyo amobepdtov. Ev cuveyeio onpovpyohvton ot TEANTEIOKES OTOLTOELG
ot omoieg peumvouy to amobépato aAAd 1 etanpeia pmopel va un etvon aueca og Béon va mpoPet o
TomoBétTnomn mopayyeMdv otov mpoundevtn e, Xvyvd cvyywvevel | otolPdlel amotnoelg Tpv
and v €kdoom mopayyeMag. Ymapyouv oV0 HOPPEG GTOPRAYUOTOS TOPAYYEMMV: 1| TEPLOOIKY|
napayyeMa kot mn (push) mopoyyedio. Andadn avii ou etoupeie vo mpoPaivovv 6e GUYVES
napayyeMec, €xovv Tn dvvaTdOTNTO VO TIC TPOYHaTOToovV og eldopadiaio, deskamevOnuepn, M
akopo kol og unvwoio Bacn. Yrdpyovv moiroi Adyotl yioo Tovg omoiovg £vol GUGTNUO ATOYPUPNG
Bacileton o wukMkéc mapoyyediec. Zovbme o mpounbevtng dev pmopel vor EPIOTEL GLYVN
eneepyacio mapayyeMav, d10Tt 0 YpOHVOG Kot T0 KOGTOG dleKTEPOImONG LG Tapayyeliog puropel va
etvan peydra. o mv P & G extpdron 0T, AMOy® TV TOAADV YEPOKIVIITOV emeufacewy mov
amottoHVTOL Yol TNV TYHOAGYNON KoL TO CLGTHHOTO OTOGTOANG, KaBEva amd to TIHOAOYO. GTOVG
meAdteg ™G pumopel va  kooticel petagd $ 35 wor $ 75 yio v OAn dwdwacio. » IToAloi
KOTOGKEVLOOTEG TOTOOETOVV TIC TapayyeAleg pe TOvg TPounbevtés Otav TPEYOLV TO. KA TOVG
CLGTHUOTO OPYAVOONS TOV amotoe®V Tovg (material requirements planning) ta omoio Tpéyovv
unviaio pe amotédecua vo tomobeteitan unviaio Tapoayyeda pe tovg Tpounbevtéc. Mia etonpeio pe
apyf POY| EUTOPEVUATOV TPOTIUAEL VO TOTOBETEL TOpayYEAlEG GE TAKTIKY KUKAKN Pdor, Kabdg
umopel va Eyel kPN KOTOVAA®OT 1 omoio v punv emtpénetl tov avepodtacud. [ mapdderypa,
¢o0to o etarpeio n omoia Tpaypotomolet mopayyelieg o opd to Piva and Tov Tpoundevt .
O mpounBevg avryetomilel o EMPETIKA OKOVOVIOTN PON TOV TOPOYYEAMMV. YTAPYEL HL0L
KopLP®Oo™ ™S {TNong 6e pia YPovIKN OTIYUN Katd TN OdpKELD TOL HVa, TOL OV akoAovbeital
Ao TG AmOLTGES TOL VITOAOTOV pUnva. DVGIKE, VTN 1 HETAPANTOTNTA ival VYNAOTEPT Ao O, Tt
To. outnpato to. omoio M Ot M etarpeion avtipetoniCel. Avti n Ileplodkn mapayyeiio ETOUEVOC
EVIOYVEL TN HETAPANTOTNTA Kol GVVTEAEL 6TO Qatvopevo bullwhip. AAAwaote éva Kowvo eumoddto yio
pa etapeio Tov BEAEL va Tapayyeilel cuyvd eivon To LeTapopikd £E0da.
Y7rdpyovv onUovTikéG S1opopEs HETAED EvOg TANPOS poptopévoy @optnyov (full truckload-FTL)
Kot €VOg AYOTEPO POPTOUEVOL, YI'aVTO Ol Talpeieg Exovv €va 1oyvpo KivTpo va yepicovv éva
QOPTNYO OTAV TTAPOYYEAVOLY DMK amd £vav mpounbeutn. Mepikég @opéc, ot mpoundevtég kbvouv
™V KaAvTtepn epikty) Tpordynomn o FTL mapayyehiec. [a to meprocdtepa aviikeipeva, Eva TANPES
eoptnY6 Ba pmopovoe va givar po Tpoundeta evog pnva 1 meprocotepo. Ot FTL napayyeiieg Oa
petpialov onuovtikd T vrepPoikés KukAkég mapayyerieg. Amd v GAAn mAevpd, otV  push
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napayyeMa, N etopeio ovipetoniler TokTikn avénon ™g {ftnong Kabdg Ot o1 TOANTEG TG
a&loAoyovvtal og Tpunviaia 1 €T ota BAom pe amoTEAEGILO VO TPOKAAOVVTOL TPUYUNVIOLES 1) ETHOLES
eEapoeig g {nong (Carroll, Lee, Rao, 1986) Xvykekpyéva, ot ToANTEG Ol omoiol TPEMEL Vo
CUUTANPDOCOVY KATOL0, TOGOCTH TOANCEMV UTOPOVYV VO «OAVEIGTOVVY UTPOGTA Kol VO VITOYPAYOLV
napayyeMec TpodwpaL.

Otav o etonpeio avtipeTomilel TePlodIKES TapayyeAieg amd Tovg TEAdTES TG TOTE ONuovpyeiton
7o bullwhip amotéieopa. Av 6Aot o1 Tehatelnkol KOUKAOL NTOV OTAOUEVOL OUOIOHOPPO GE OAN TN
dwpkela g efoopddag, n emidpacn bullwhip 6o Ntav eldyiom. Ov meprodikéc eEapoelg g
qmong and opiopévovg meldteg Oa MTav acnuovieg 016tt dev Ba TomoBeTovvtay OAeg ot
mopayyehieg v ot otiyun. Q01000 o tétola 10aviKY Katdotaon sivar omdvia. Ot mopayyeiieg
elvatl o mbavo va eivar Toyaio amAoUEVES 1, aKOUN YEWPITEPO, VO aAAnAemikaivTtovTal. Otav ot
KOKAOL TopayyeMdV  EMKAADTTOVTIOL, Ol TEPIGGOTEPOL TEAATEG OV TAPAYYEAVOUV TEPLOJIKA TO
TPATTOVV TO 1010 YPOVIKO SLAGTNLO YEYOVOS TTOL GUVETAYETOL TV EVTOVOTEPT] adENOT TG {RTNONG
Kol TG METOPANTOTNTAG TOL TPOKVATEL omd TO amotédecua bullwhip. Av 1 mAsloynoeia tov
etopeldv mov kavoov MRP 1 dwavoung amaitmon oyedaocuod (DRP) yu v tomoBétnonm
TOPAYYEM®DV 0yop®dV TO TPAEovV oTIS 0pyES Tov punva (] oto TEAOG TOL URVa), Ol KUKAOL
napayyeM®v  emkoAvntovior. H  meplodikr] extéheon towv MRPs emopévog cvuPdiler oto

eowvopevo Tov bullwhip.

2.3.4 AWKVPAVOELS TOV TIHAOV

Ot Al0KOHAVOELS TOV TILAOV AVAQEPOVTAL GTNV TPOKTIKT TNG TPOSPOP®OV TPOTIOVIOV GE UEIMUEVEG
TIHEG OV €QapuOlovV o1 eTaipeieg e okomod TV Tovmon ¢ {tnong. Yrobétovrog pio eAaoTIK
{Qomn, OMUIOVPYOLVTOL TPOCSMPIVES OVENCELS TOV TOPAYYEM®DV KOOMG 01 AOVOTOANTEG Kot Ot
telMkol meAdTEG em@EEAOVVTOL amd avT TV evkaipio. mpofaivoviag ce mpodwPN ayopd TV
EKTTOTIKOV TPOTOVI®MV 0md TOovg TPoundevtés Kol amd Toug AMavommAnTég avtictotya. 01460,
avTO £YEl GOPOPEC EMMTMOELS GT) SLVOLUKN TNG 0AVGidag epodtacpov. Ot Ozelkan, & akanyildirim
(2009) avéivoav TV emOPOOT TNG UETAPANTOTNTOSC TOV TUOV TPOUNOEIDV amd Thved HEPOG TNG
aAvGid0g €QPOOIOGHOD TPOG TIC AVIKEG TIUEG TOL KATMTEPOL OTAdIOV. XPNGUOTOIDOVING Vol
mAaic1lo NG Bempio TV ToryViov SIHOPP®CAY HI0. GEPLOKT EPOJIOCTIKY aAvcida. Ta dtadoykd
oevlplo mayvidww TOV TIHOV gpeuvnOnkav yu vo oeifovv 0Tl vmhpyer poe avénon NG

HETAPANTOTNTO TOV ALOVIKOV TOV Kot £va VIeYLIEVo avtifeto amotédespo bullwhip otig tipég
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u1td opropéveg cuvinkeg (nong. Ot Lee, Padmanabhan & Whang (1997) dwumictocav nwg 660 M
HETOPANTOTTO TOV THOV OVEAVETOL OTOL  KOTMTEPO GTAOIOL TNG GAVGIONS EPOSIOGHOV, TOCO

av&aveton M emidpaon bullwhip ota avotepa otdada .

2.4 Métpnon tov BE

2.4.1 Avo opiopoi g pétpnong
Yndpyovv 600 Pacikoi opiopol g pétpnong tov bullwhip anoteAécpatog mov ypnoylorotovviot
om Piproypagio. Ot Lee, Padmanabhan & Whang (1997) apywd meprypdpovv v enidopaon
bullwhip ®¢ (o Hopen «TOPAUOPP®ONG TWV TANPOPOPIDOV » TOL UETPATOL HE TN GVYKPLIOT TNG
SWKOLLLOVOTNG TOPAYYEMOV pe TN Otakvpaven g gjmong (émov mapayyeAio pmopel emiong va
epUNVevETOL OC omeAeLOEpmon G mapaywyns ).O oplopdg avtdS OmOTVTOVEL TN OACTPEPA®ON
™G PONG TANPOPOPIOV TOL  Tnyaivel mpog Tnv avtifemn kotevBuvorn (mapayyeiio TOL
petayevéatepov otadiov givar 1 gicodog g Nnong oto 6tddo mov mponyeitar). ‘Evag dedtepog
OPIOUAG, TTOVL YPNCLLOTOIOVVTOL OTIC TEPICCOTEPEG EUMEIPIKEG UEAETEC, CLYKPIVEL TN OLOKDLLOVOT)
TOV TOPAYYEMOV (] LETAPOPDV) LE TNV SOIKVLOVOT] TOV TOAGEMY. L& OPIOUEVES TEPUTTOGELS, Ol
nAnpogopiec maporaPng mapayyeriog, edv dev dabéoyeg, cuvayetal amd o dedoUEVE TOANCEWV
kot amoBepdtov ( Blinder 1981, Cachén,2007). O opiopdg avtdc ovclaotikd cVALapPaver v
TOPOUOPPMCT) TOV TS PONG VAIKOV oL Ttnyaivel Tpog ta katw. Ot petpnoelc bullwhip Bacilovrtal
0€ OVTOVG TOVG OVO OPIGHOVS KOl OTOTELOVY GUVNOMG Mo KA TPOGEYYIoN UETOED TOVS (KOOMG
N poN VAIKOV Aiyo 1 TOAD akoAovBel TV pony TANPOPOPLDOV), OAAL SLAPEPOVLY WG TTPOG TNV EVVOLL.
O opiopdc mov Pacileton o TANPOPOPieg Exel ol AUEST) GUVOEST| LE TNV TPOPOJOTIKY CAVGIdN
EMEON N “TPOG T TAV®” ATOPACT| ATOYPAPNS KoBodnyeital amd TV TPog To KAT® TANPOPOpia
mopayyeMov. Q¢ ek toutov, 10 Paclopevo oe mAnpoeopieg bullwhip amotéreocua sivon évag
napdyovtag k66Tovg. Avtifeta, 11 TANPOPOPNOT TOV TOPAYYEADV OTOTEAEL TNV EKPOT NG “TPOG
0 TAVO”  OOIKOGTIOG EKTEAEONG TAPOYYEMMOV Kot Oyl Lo €10poN oTn dadkacio Ayng
anopdoemv. 'Etol 1o, facilopevo otnv pon tov vAIKoV, anotéleopa bullwhip eivor  cuvéneio Tov
bullwhip amoteAéouatoc pe Baon v tAnpogopia. EmmAéov, otov mpdTo 0p1opd 100 povouEVOL
, N enidpaon bullwhip eivoar amotéleocua avtod mov Aapfdvel T1g omo@dcels. AVTdG 0 ATING
aropdcev wapotnpel v {tnon kot Ensrta AapPavel Tig amopacels Tov fAcEL TOKIA®Y SOUKOV
KOl OIKOVOLUK®V TOPOYOVI®OV. XTOV OEVTEPO  OPICUO MGTOCO, LIAPYOLV TPELS EMOPACEL TOL
OLUUETEYOVY OV amdeaoct. Apywkd, To otoyeio yo Tic mowAnocelg kobopilovior amd v
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TPOYUATIKY] (ATNon Kot TNV amoypoen oto xEpL, Omov mn TeAevtain eivorl amotéAecupo TV
OTOPAGEMY ATOYPOUPNG OV EYIVAV GE TTPONYOVUEVEG TEPLOOOVE. AEVTEPOV, OTTME KOl GTOV TPADTO
OPIOUO , 1 LOVAOQ AAUPBAVEL OTOPACELS TOPOYYEMDY COUPOVA LLE TIG IOYVOVCES SLOPHPOTIKES Ko
owovVouIKES ouvOnkeg. Tpitov, ot TpaypaTikég amodeifelg mapayyeMdv and Tov mpoundevty sivot
TO OMOTEAECUO TMOV TPONYOVUEVOV OTOQACE®MV TOL TPOUNOELTH OTOL Ol TPOYLUATOTOUUEVES
mopayyeMég pmopet va unv givon iceg e TIG mopayyedMeg AOym .y UETOPOPIKOV TEPLOPICUOV N
TTAOOT TNG TOPAYOYNS. ZOUPOVO LE TA TPOAVAPEPHEVTA , 0 TPDOTOG OPIGUOG EVaL TTO 100VIKOS Yo
T1G BepnTiKég avaAdoelg o€ avtifeon pe tov dehTEPO OPIGUO 0 OTOI0G EVOETKVUTOL Y10l EUTEPIKEG

épevvec. (Li, Lee ,2012)

2.4.2 Yxomog TG péTpnong

O Toocotikdg mpoodoplopds g emintwong bullwhip kot 1 diepgvvnon ™G GLUTEPIPOPAS TNG
ypelovial ylo T TPooTAbEleg Tov YivovTal Yo Tov HETPLAGUO Tov amoteAéopatog bullwhip otig
aAvoidec e@odtacuoD. Ta evPAUATO TOV TOPAKAT® EPELVAOV OTOTELOLY TN PAom Yo TNV avdmTuén
O PEAMOTIKOV HOVTEA®V oV Ba umopohv va. GLALAPBOLY TNV TOAVTAOKOTITO TOV TPUYUOTIKOV
aAVGIdmV £QOJCLOD, T.Y. TOAAATAN 0AVGido EQodlocHoD e epumdpovg Kot Tpoundevtés. Eniong,
umopel va ypelaotel va yiver épevva yuo v enidopacn bullwhip ce o aAvcida epodiacuov pe Tig
dwdkaciec g Nnomng avotepng Taéng, av kot Ba NTav ToAd dVGKOAO va depguvnHovv ot

bullwhip cvumepipopéc avaivTiKd.

2.4.3 Ocopntikég Avarvoelg

O Kahn (1987) éoei&e 011 M YpOopUIKA avTOGLGYETILOMEVT)  (NTNOTM KOTOANYEL GE OMOTEAEGLOL
Bullwhip. Ot Lee,Padmanabhan, & Whang (1997) ypnoiponoincayv tv idta vméBeon {Rmmong Katd
v omoia ot mopayyeiieg, Dt efoptdvrarl amd TIg TopayyeEAEG TOL TPONYOLUEVOL YPOVIKOD
dwotipotog, D t- 1, omwg:

D, =pD —1+d+u, (1)

omov p kot O eivan otabepés, étor dote d>0 ko -1<p<l wot ut glvar Kavovikd KOTOVEUNUEVQ
ocQaApaTO pE péon Tun undév ko dtaxvuavon 62 (Apvntikn {itnon eivan aniBavn 6tov 6<<d)
M tpocéyyion eAayloTonoinong Tov kd6oTovg £0e1ée OTL N oTpéPAmon g (RTNoNGg TPOKVTTEL
Otav 01 MoVOTTOANTEG PEATIOTONOOUV TIC TTaPAYYEMES TOVG, Kol 1) SUKOUOVGT awEAVETOL KOBMG

av&dvovtot kat ot xpovot (lead times) avoaninpwong (Roger, Warburton, 2004)
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O Mavorwintmig g E@odwaoTtikig Alveidag

Ot éumopot AMOVIKIG TAOANONG EMYEPOVY VO EAAYLOTOTOU|COVV TO OTOOEUATA TOVG OLATNPDOVTOG
OUMC EMOPKN TOGHTNTO QLTMOV TPOKEUEVOL VoL EIvol 0 €TOATNTA YO VO TPOPLAAYHoOV amd TiC
dakvpdvoelg e aong. H mpodxinon eivar va diekmepoiwbei n dadkacio mapayyeriog pe oamiég

KOl €UPMOTEG TOMTIKEG 7OV emtuyydvouv ) BéATIoT avomAnpworn tov onobespdtov. To

amofépata 1 (¢) eGavthovvtar amd to pudpd g Giong, D(7) ko ov&hvoviar Katd o T0G0oTo

oL AapPavovtal to R (t) ¢to1 wote M e€icwon amobepdtov woppomiag va elval n e&ng:

ar

E—R(I)—D(t) (2)

Apywcé (t=0), tote T00 omoBéparta maipvoovv Ty Twur /;, n omoio. pmopel va eivar S10popeTIKy amd
v emBoun T Tov, 1.

Kabog n (gmon tov katavolotov eoaviiel to amobEépata Tov MOVOT®ANTH, Ol TopoyyEMES
OVATAN POGCT] TOV GTEAVOVTOL GTOV KOTOOKELOGTY] YIVOVTOL Y10 VO ETAVOPEPOVY TO AmoBEaTO GTNV

emBopunt) TtocoTNTA. Mia TUTTIKY TOMTIKT TTopayyeAiog Eivotl vo avTr Tov yivetol

avdAioya pe To EAAELLO TOV omoBepdTOV:
I, —1(t
O(t)= DT()’ v 1(¢)<I, ko (3a)

O(t) =0 dwpopetikd (3P)

O Forrester (1961) mpdteve apywcd v moMtikn g (3a) Kot avaeépetal oty mocdtra, T, g
«TPOCOPUOCUEVOS XpOVOoG. "Avt 1 moMTikn €xel pedetnBel ektevdg, Kot TOGO0 Ol aVOAVGCELG
mpocopoioong 000 kol ot avaivoelg Paoel g Bewpiog eheyyov deiyvouv 011 M Tpoomdbein
OVAKTNONG TOL CLVOAMKOD  EAAEIUHOTOS GE €val YPOVIKO OSldoTnuo €ivol AavBOGUEV TPOKTIKY|,
onradn, Bérovtag T= 1 (Disney, Naim, Towill 2000). H e&icwon (3B) mpochétel o peaiiotikd
TEPLOPICUO GTNV OO0 Ol AMOVOTOANTES KOl Ol KOTOOKEVAOTES GTAUATOVV TIG TapayyeAieg 6tav Ta
amofépatd Tovg vepPaivouy v emBount wocdTNTA. Xpnoiporotdvtog TV (3a) oty mepinTmon
omov to amoBépata vrepéPatvay Ty emBount) TocdTTO B0 ElYOE OPVNTIKEG TOPAYYEAIES TT.).
EMOTPEPOUEVA gpmopevpaTo. Me v tpdcbeon g (3P) yivetoanl KATMOC TO PEOMGTIKT TPOGEYYIOT
a0 TIG TPONYOVUEVEG 01 omoieg vTooTNPilovy OTL Ta amoBERATE TOVS PUmopEl va. EMGTPAPOVV YWPIG

Kanowo kootog (Lee, Padmanabhan, Whang, 1997b;Disney Towill 2002C). Adyw ™G KaTo.oKELNG
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Kol ToV povev petaeopds (shipping times) vmdpyel por kabootépnon oty avarAipwon. Ot
TOPAAOBES TOV AOVOTTOANTY] OO TOV KOTOOKEVOGTY] OITOTEAOVV TIG TOPOYYEAEC TOL MOVOTOANTY,
amAQ KaBLGTEPNUEVES OO TOV YPOVO OVATANP®ONG T 0 0Toiog Bewpeitar oTabepoc:
R(t)=0(@-7) (4)

Av 0 kataokevaotng datnpel arobépata, o ypOVOS avamAnpmong Tov arorteitor Bo eivor moA
HKpOTEPOG amd O, TL av To ayafd yivovtav katd mopayyeiia. Qotodco, oe Kabe mepintmon, o
KOTOOKELOOTNG, Kol Oyl 0 AMOVOTOANTNG, £ivol avtog mov kabopilel Tov ¥pdVO OVOTANPOONG TOV
arofepdtov. O xpoévog mpocapoyns, T, EMTPENEL GTOV AMOVOTOANTY VO GUVTOVIGEL TV OVaAOYid
TOV TapayyeM®OV Kot a@ov to T umopel va pvBuiotel mo gdkoAa Kot ypryopa amd 6, Tt 10 T ivat
Aoykd va Bempovpe To T otadepod.

AvtikafiotoOvtog TV TOMTIKY TopayyeMdv oty (2) kot tov xpovo kabvotépnong oty ( 4)
TPOKVTTEL:

E&attiog tov ypdvov kabvotépnong ,kavéva gpumopevpo 0ev Aapupdvetor 6co ¢ < 7 ko n (5) yiverau:

I = 14y=1,—dt (6)
dt

OW)=U,-1)/T+td /T (7)

KaBdg 1o amdbepa sivar Aydtepo amd v emBounty mocdémta 1 avoroyio mopayyeiomv (3a)
woyoely <7 .

To m060016 TapayyeMdV £xel 500 E16QOPES: 0 Evag Opog TPOoTaBel VoL KAADWEL TO apykd EAAELLLOL
arofepdtov Kot 0 GALOG vo kKoAvyel Ty {RTnon.

Kvkior AmoOepatmv

Ot Roger & Warburton, (2004) eoticcav TV TPOGOYT TOLG GTOVS TPOLYLATIKOVG TEPLOPIOUOVS
otav o1 TapayyeMeg mov TPEMEL VoL TAVE GTO UNOEV, OTOV T amobépata vaepfaivovy Ty emBoun

Ty, (3b). O ypodvog katd tov omoio ta amobépata emotpépovv oty embopnt T I, opiletan
o¢ T, xar og avtév TOV YPOVO M ovaroyia mopoyyemodv mdet oto 0. BéBawa cvveyilouv va

KatopOavouv oto cOoTNUO oTolYEld KOOMG VIAPYOVY OKOUO TOPAYYEAEG OTNV TPOPOSOTIKM
alvcida. Ta amobépata vrepPaivovv ondte ypeldletal mEPIGGOTEPOS YPOVOG T OV Eivat 0 YPOHVOG
avomAnpwong péypt vo adeboel tereimng o aywyog (pipeline). Otav ¢ =T, +7 mapapéver povo

ouveyng KatavoA®Tikn pmnon kot eeappoletor mdAr n e€lowon (6) . Otav 1o oamobépota
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EMOTPEYOVV 6TO eMBLUNTO emimedo TOTE 0 KVUKAOG emavarapfaveral. H dtapopd ota oynuata 1
Kot 2 voiotator e€ottiog TG Tavons TV TapayyeMdv otav tao. amobépato givor oto emBounto
eminedo.

Zyquo 1: deiyvel didpopeg Aoelg kot emiPefordvel 0Tt 1 amOKAON NG AmoOKplong amobepdtov

etvan eEoupetikd evaichnt oto % , TOL LTOONAMDVEL pa oyéon pe to Bullwhip amotéleopa

Yymua 2: H enidpaon tov Tpaypatikdv TEPLOPIcU®Y GTNV 0Toio 01 Topayyeiieg Tnyaivouy

010 Undév, 6tav Ta amobépata eBacovy otny emBounti T toug: (3B)

"Eva. pétpo tov Bullwhip Effect etvat o Adyog ¢ ekpong Tov puBuod mapayyehdv (ot mopayyehieg
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MOVIKNG TOANONS At TOV TOPAY®YO) TPOG TNV EIGPOT TOL PLOUOD TapayYEMDV (1] KATOVAAMTIKA
Mmon). O pvOudg MaVIKOV TapayyeEAM®V CKOPPOADVEL GE Lo KOpuen, N omoio eueaviletal
OUECMOG UETA Ko £TCL QLT €lval 1 KATAAANAY OTIYUN KATA TV Omoio Uropovdv vo cuyKptBovv ot
pvopuoi:

:O(r):ID—I(r): T

BW* —(8
d T, T( )

O exbBétng, R, vmodeikvoel OTL auti] 1 €VIGYLON TOV TOPAYYEMDV OPEILETOL GTNV TOALTIKY|
napayyeM®v tov AavorwAntr. H Bullwhip enidpaocn cvuvnbwg opiletor pe Pdon ) otiypioio
dakdpavorn Tov mopayyeMdv, kot 1 (8) aviavakid auty v emidpacn otn xpnon tov pududv
nmopayyeMov. Emiong vmoonimvet ¢ 6t1 1 avénon g tiung tov T pmopet va pewwoet to Bullwhip
Effect. O optopdg tov (8) aviumpocsonedel HOVO TIG TapayyeEMES OTA TPAOTA GTAIN TOV KOKAOL T®V
arofepdtov, Kot dgv avimpocwnevel v vaépPacn amoypaprs. To Zynua 4 delyver Tig
TaPAYYEMES TOL AVOTOANTY] OC I Gvodo Tov aKoAovBeitan amd TV TTOCT Kot 660 PeyoADTEPT
elvai n ypovikn kabvotépnon, 1000 peyardtepn eivorl n dvodog Kot TOG0 PEYAADTEPT Eivat 1] TTMOOT).
Av16 vrodnidvel pia dtopopetikn Pabuovounon tov Bullwhip arotedléopatoc: pétpnon

™G aOENCT TOV SIOKVUAVOE®DY TV OTOOEUATOV, TAPA TOV SIOKVUAVEEDY TAPUYYEAMMDV.

Yymuo 3:Bullwhip effect: H evioyvon tov pvbupod mopoyyeMdv omd ToV KOTOVOA®MTY| GTOV

MOVOT®ANTN KOl GTOV KOTAGKEVAOTN
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INo apadetypa, oto Zynua 2, propet Kovelg va cuykpivel v kopuen ota arobépato (vrépPao)

pe tov mobuéva g mapoakung (amotivagng). H amotivaén opileton wg n peiwon katd to ypodvo

AVOTANP®ONG, 0TaV To. amofEpaTo HELOVOVTAL KAT® amd TNV TocoTnT d,

Q)¢ ex TovTOVL,

-1
d

T

BW*

)

Avt6 10 pétpo tov Bullwhip Effect éxer évav dapopetikn yapaktipo amd o1t oto (8) emedn N
ovpmeplpopd. g vrépPoong (I —17) eivar Swupopetikny amd ekeivn tov mopayyeMdv. [a
napadetypa, oto kpicyo onueio T *, 1 vaépPoon pvOuiletar dote va sivar pmdév, (17 =1") ko
étor BW " =0. Anhadn, eav to Bullwhip ota amobépato pvbuiletar oto pundév, to Bullwhip tov
mopayyeMov puropet va tapapeivel. Edv etvon mo onuavtikny n ovarinpwon tov amrodepdtov ard
0, TL M EAO(IOTOTOINOT TOV SLUKVUAVGEDV TapayyeMdV, ToTe M (9) Bewpeital Eva kaAdTEpO HETPO
TOV aVTIKTUTOL TV dtakvudveemv ¢ Rmong. Ot Bullwhip avaivceig cuvnbog emikevipdvoviot
oTN SWIKOLOVOT] TOV TOPAYYEAMDV, KOl EVE VTEPYEL GOPDS £V OPEAOG KOGTOVG Yo LEI®MOT TOV
QOIVOUEVOL ,AAEC EMIMTAOCEIS OTMOG 1| OVOTANP®OON TOV amobepdtwv, mpénel va Aappdvovion
voyn. o mopdderypo, to enimedo eSumnpémong nelatdv Bo eEoptnBodv amd ™V KavOTNTL
avaminpoong tov arobepdtov. Ot Fransoo & Wouters (2000) tpogidonoincav 61t vtdpyovv moArd
tpémovg yia ™ pétpnon g Bullwhip Effect, éva emyeipnpa evieydeton amd 10 mopamdve yeyovog.
O xataockevaotc Bo mpocbéoer pio axdun ocvpPfoin oto Bullwhip amotéhecpa, to omoio
AVOADETOL TOPAKAT.

O Kotaokgvaot)g TS EPO0OLUGTIKNG 0AVGIdOG

. H e&iomon ywo v aAdoyn oto amofEpato Tov KaTookevaoT lval Tapool e EKELVI TOL

Alovomwinty:

di" v en
7_1{ (t)—S" (¢)(10)

To RY avtimpocmnedel 10 TOGOGTO TOV TapayYeEM®Y Tov AopuBdvel, ol omoieg umopei vo eivar gite
amd évay «omd mhvey mpoundsvty, N omd T Sikid Tov, £cmTEPIKN Topoywyn. H psioon SY
OVTITPOCHOTEVEL TO KOGTOG TNG OMOCTOANG Yl TO AOVOTOANTY. YmobBétovpe OTL, TP o
Movorm®wAnTg Eexva TV Tapayyelia, To arobEpaTe TOL KOTAoKELAOTN Eivat oty embountn Tiun.
To m0c0616 oL AauPdavel amd Tov «amd Tavmy mpoundevtn Oa eaptnBel amd TIC AMOPACELS TOL

ekOId0VTOL OO TOV KATOOKEVOOGTH KOl TN OYETIKN kabvotépnon avarninpoong. Ta arobépato tov
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KOTOUGKELOOTY] HELOVOVTOL KOOMDG TO OTOWElD. OMOCTEALETOL GTOV AVOTOANTY, KOlU OVTEG Ol
AmOGTOALG elvat 1o€g PE TIG TapayyeAieg mov EAafe amd Tov AavoTtmAnTy|. ®a vapéet

po KaBuoTéPNon o1 OTOGTOAN, 1 OTOl0L OVAPEPETOL MG 1 YPOVIKN OTIYUN TOL KOTOGKELOOTN
™ .01 amooTorég mov apyilovv avtovaxkiovy Tig mapayyshiec mov £xet Mafet katd To xpovo £ —1
SY () =0"@t-r")(11)

Ot mopayyelieg TOL KATAOKELAGTH eKPPAlovVTal MG:

N =1"()

0™ (1) = i (120)

OAMOC:

0" (1)=0 (12B)

Yroétovtag 61t T amofépate Tov Mavomoint Eekvody oto embopntd eminedo (17 =1,) ko
oLUTEPIAAUPAVOVTOG TN XPOVIKT] KOBLGTEPNON TOV KATACKELOOTH, N e£lc®on TV amofepdTmMV TOV
KOTOGKELOOTY] diveToL ®G:

dr" /dt =-S"(t)=-0"(t—™)=-d(t-")/ T (13)

H omoia £xet t Avon:

I(t)=1)—d(t-7")/2T (14)

H Mon avth woydet péypig 6tov ot amocToAES apyicovy va KoTagBdvouy amd tov mpoundeut).

. H e&lowon (14) meprypdopet v apykn aviidpoon Tov amofetdt®v Tov KOTUOKELOOTY], OTWS
eatveron o6to Zynua 3. Mmopel va pavel 0tt, petd amd KaBvoTEPNON, TO TOGOGTO TUPAYYEADV TOV

KOTOOKELOOTI OVEAVETOL OKOUT TTLO YPYOPa. OO O, TL TOL AOVOTOANTY.

Xpnoiponowwvrog v e&icmon (14) mpokdmtel o puOUdS TapayyeEMOV TOV KOTAGKELOGT GTOV

npounevt:
dit-™y
oM (1) =———>(15
() T (15)

To Bullwhip amotéiecspo mov mpokaAeitor amd TOV KOTOoKELOOTY Hmopel vo petpndel wg o Adyog
OV PLOUOV TTapayYEMDV TOL TpounBevTy (EKpon

amd TOV KOTOOKELOOTN) 7MPOG TO PLuiud mopoyyeAMdV TOov  AlovomoAntn (gwopon oTOV
KOTOOKEVOOTY)).

XPNOOTOUDVTOG TO YEYOVOS OTL O1 TOPAYYEAIEG KOPLPDOVOVTAL OTAV

0 6Totyela TOL TPounOEVTH apyicovy va koTaddvovy, ¢ =17° + 7V

31

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 05:47:56 EEST - 3.12.155.211



[Tavemoto Osccaiiog [IMX Egoappocuévng Otkovoutkng

S5\2
BWM =(2TTT)M(16)

H efiocwon (16)uetpd v evioyvon otig moapoyyeliec mov o@eiloviol OmOKAEICTIKO GTOV
Katookevootr. Ot mopayyeMeg EIGPOTN Y10 TOV KATACKELOOTY €ival 01 TopoyyeAieg EKpoT amd ToV
a7t TOV ALOVOTTOANTY| Ol OTTOIEG OMOTEAOVV L EVIGYVUEVT] EKOOYN TNG (NTNOTNG TOV KATOAVOAMTMV.
Q¢ ek TovTOL, 1| cLVOAKY| Bullwhip enidpaon and Tovg katavalmtég

oTov TpounOevtn givar o cuvoLAGUOC:

d(z’) /217"

BW% = =BW*BW" (17)

H omoia e€lowon poaptupd v moAloriaciactiky eOon tov Bullwhip amotedéopotoc.

(Roger & Warburton,2004)
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Kepdiaro 3
H ovpporq ¢ avrairayfig Tinpogoprov oty eaiewyn tov BWE

3.1 H avraihoyn TAnpo@opi@dv g avtipetpo Tov BWE

H avtolloyn minpogopidv Bewpeitor, 0Tt eivan pio amd T1¢ Mo Pacikég mpooeyyioels yo v
eEopdivvon tov BWE. H mapoakoAiovbnon tov amobéparoc, g {tnong Kot mpoceopdc otnv
aAvcida epodlocpol Ppioketal oTnV TPOTN YPOUUU TPOTOPOVAGV Ta TEAevTAio ¥PpdVIa, Kol OTIG
VEeg TEXVOLOYIEG TANPOPOPLDOV TTOV £Y0VV YpNoLoronel Yo v TpomOnom avtg g xpnons. To
Wal-Mart givon 10 7o yvootd cuotnUa ovtod Tov €100VE, TO 0TOT0 TOPEYEL TOVG TPOUNOeVTES, e

dedopéva (aong (Li,Lin, 2006).

3.2 AvaoKOT 61 HELETOV

O Forrester (1961), giye opioel por amlovotevpévn HopeY| EEICMGEMV TOL TEPLYPAPOVV T GYEOT
HETOED OmOOEUATOV Kl TAPAYYEAMDY. € QTN TNV UEAETN] TOV, OTOOEIKVIETOL TMG Ol OEUEAMMIELS
eClomnoelg kabBvoTépnong, ol omoiec mEPLYPAPOLY TNV aVTIOPAoT TOV amodEUdTOV GV amdTOUN
avEnon ¢ katovaloTikig (tnong, umopovv va Awbovv akpipmg. O Forrester sionyoye mpdTOG
TNV TPOGEYYION TNG TPOCOUOIMONG Kot TOVIGE TI ONUOGIO TG EVOOUATOONG TOV TANPOPOPUDY
ot po1 TV VAMKGOV. EKT0TE TPOGOUOIDGES €YoV ¥pNoIomondel EKTEVDS G OVOADGELS TWV
alvcidmv epodtacuob (Berry, Towill, 1995; Disney, Towill 2002, 2002)

. Ot Lee, Padmanabhan & Whang (1997), £€dei&av mdG o1 KowvoOypnoteg TAnpogopiec Umopet va
BeAtidoovv TG amoPAcelg mopoyyeAlag TV TPoundevtdv e OmoTEAESHO TN peimon TeV
amofepdtowv kol TV €EOIKOVOUNGOT KOOTOUG. MEAETOVV GLYKEKPWEVO TNV EMOPACT TV
kabvotepnoemV Kol TNV vrokeipevn oepyosio {tnong oty evioyvon G METAPANTOTNTOC.
Avagépovv, OTL 11 AVTOALOYT] TANPOPOPLOV UTOPEL VO LEIMGEL TO KOGTOG TNG OALGIONG KT
nepinov 23% watd péco O6po. Ot tpeig amd 115 téooeplg artieg tov Bullwhip amotedéopatog
UITOPOLV VO, LETPLOGHOVV HECH TNG AVTOAAAYTG TANPOPOPLAOV GE SLAPOPA EMIMEDD OTMG PaiveTOL

otov mivaka 1.
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[Tivokag 1: H efopdivvon tov emdpdocwv tov atidv tov BWE péco g moldmigvpng

OVTOALOYNG TTANPOPOPIDV

Autiec bullwhip effect AvtoAhayn TANPOPOPLOV
Evnuépmon mpoPreyng g ® ypNOT OEOOUEVAOV TOAGEMV
Ghnong (POS)
e Hlektpovikn avtaiiayn
dedopévav (EDI)

o Tlapayyeriec pécm
vroroyiot) (CAO)

Yroifaypa mapoayyeMmv e EDI
® A0 0IKTLOKEC TOPayYEMES

ITayvidl ¢ Katavoung ® OVTOAAQYT) TOANCEDV
e avtalioyn oedouEvmv
anofepdTmv

(Lee, Padmanabhan,Whang, 1997)

Ot Cachon & Fisher (1998), delyvouv avoALTIKA TTAOG 1 OVTOAAQYT TANPOPOPLOV UTOPEl va
petwoetl t1g afefoardomreg mov oavrtipetoniler 1 {mon ond Tov KOTACKELAOTH, 0ONYMOVTOS OE
KOADTEPESG AVOTANPOCELS GTOV TPOUNOELTI KOl GE KAADTEPT] KOTOVOUN TOV ALLVOTOANTAOV.
[Mopopoing o Yu (2001) emonpaivel 6Tt 01 0pVNTIKEG EMTTMOGELS TOV omoTeAéSHOTOC bullwhip oty
TPOPOOOTIKY] 0ALGIda pumopel va petwbovv 1 va e€ahelpBovv pe v avtaAioyq TANPOPOPIOV UE
TOLG EUTOPIKOVS ETAIPOVG.

Ot Gavirneni (HeAETNGOAV TAL OQEAT TOV TOPAUETPOV TOMTIKNG TAENG EMUEPIGLOD TOV ALOVOTOANTN
Kot TV 0edopévev og eminedo amobepdtov. O Chen & Simchi-Levi (2000), deiyvovv, 611
OLYKEVTPMOT TANPOPOPIOV {NTNONG TOV TEAATMOV UTOPEL VO UEIDGEL CNUAVTIKO TO OTOTEAEGLLOL

bullwhip, aALd dev pmopei va to e€aietyet. Ot Croson & Donohue (2003), péoa amod meipdpato Tov
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deEdyouv e Yv@oT TV Katavoun g {pmnong, £dei&av g 1 kown ypnon dedopévev POS kot n
AVTOALOYNG TTANPOQOPL®V amobepdtov pumopodv va Bondncovv oty efopdivvon tov BWE. O
Chatfield (2004), peAétnooyv T EMMTOCELS AVTOALAYNG OLUPOPETIKAOV E10MV TANPOPOPLOV UETOED
TOV ETAPUOV OTNV 0ALGId0 €podlocuol, cvumeptlopfavopuévov g jmmong, Tov ypdvov
napddoong Kot Tov tpoPfréyemv. Ot Simchi-Levi & Zhao deiyvovv, mdg 1 avTtaAloyr TANPOPOPIOV
umopel va pelwoel 1o opdipa pdPieyme. Ot Disney ko Towill pedétmoav g emidpoaong g
dwyeipiong amobepdtov Tov Twint) vendor managed inventory (VMI), og evoAloxTikd tpodmo
eCopdivvong tov BWE «kau deiyvouv 611 1 VMI pmopel va eadelyet S10kvpdveelg mov tpokaiody
T deltia mapayyehog, ot maptideg mapayyeiiog kot n Typworodynon. O Chen (2000). mapotpnoay,
OTL (o amd TG KVPLeg attieg Tov amoteAéouatoc bullwhip givor to cpdaipa TpoPreync, to omoio
umopel va elaytotoronbel HEow TG AVIOALAYNC TANPOPOPLOV OTIS TOANGELS., OTL 1] KOWVOYXpNGia
dedopévov POS kot 1 avToddayr] TANPOQOPLOV HETOED TOV TOPUYOVIMV UTOPOVV VO LEUWGOLV TO
BE. Xtv vmoloyiotikn Tovg €kdoyr] Tov Toyvidov pmvpoc, ot Kaminsky & Simchi-Levi,
KOTOANYOUV GTO GUUTEPACLO, OTL LIKPOTEPOL YPOVOL TOPAEO0CTG UTOPOVV VO LELDGOVY TO KOGTOG
oe OM Vv aivoida. Ot Gupta ,kotéAn&e ot1o 1010 CLUTEPACHN UECH TOL TEPAUATOS TOVG,
TapaTNPOVINS emimAéov, 61t 1 POS avioAloyn minpo@opidv peToEd TOV TOKTOV pmopel va
LEUDGEL TEPOULTEP® TO KOGTOC. AAAES HOPPEG OVTAALAYNG TANPOPOPLOV TTEPIAAUPEVOLY dEdOUEVDL

AmOOEUATOV KAl TANPOPOPLDY Y10 TNV TOAMTIKT] OLVOTANPMOCTG.
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3.3 Avtairayn TANPOQOPLOVY 6T 0T00EpATA

H avtaAlayn mAnpoeopidv yo to enineda amobepdtov, £xel avoaeepbel wg mhavoe avtipeTpo mpog
0 amotéAecpa bullwhip. Amd v mievpd ™G AETOLPYIKOTNTOS, Ol TANPOPOpieg amobepudTv
umopel vo ypNoILomomBovy yio v evnuépmon Tov TpoPAéyemv ftnong kot va peltwdel £1ol n
enidpaon Tov Aabdv onpotoddtnong gtnong kot tov kabvotepnoewyv. [pdyupatt, ot TAnpogopieg
OUTEG UTOPOLV aKOUN Vo elval YPNOUUES Yo TNV dALGIO0 EPOSIOGUOV, OTOV 1) KOTOVOWUY TNG
Mmong eivar yvoot) oe OAo To PEAN NG 0ALGId0C €QodlcHoV Kol kdBe pédog AopPdver
aropdoelg mapayyehmv mov agopovv OUT(order-up to level) moAitikr. To mapddetypo, m
AVOALTIKY] €PELVO YlO. TN JLOXEIPIOT TOV OMOBERATOV GTIG 0AVGIOES OO0V 000 EMTESOV e
éva. povo mpounBevty ko éva N mepocotEpovg  Aovomtwintés  (Bourland,1996;Lee,
Padmanabhan,Whang,1997;Cachon,Fisher,2000;Gavirneni.,1999) kataAryovv 610 counépoacua ott
0 KOTOUEPIOUOG TANPOPOPLOV amofeudtv umopel va PEATIOGEL TNV amOA00T NG EPOOIUCTIKNG
alvcidag, pe 1o mo whveo pérog (dniadn, Ttov mpoundevty) va amoAiapuPdvel Ta TEPIGSHTEPA OO
TO OQEAN. X& OVTA TO AVOAVTIKE LOVTEAD, Ol TANPOPOpies amobepdtwv TapEyovy oTov Tpoundev
e mo &ykoprn Kot AMyodtepo mopopopeouévn onupatoddtnon {fmmone. Ta onuota ovtd ot
ovvéyewn AopBdvovtor vroyT omd ToV TPOUNBELTI TPOKEUEVOD VO AAPEL ATOPAGELS TAPOYYEMMDY,
pue amotélecpo v peimon tov amobepdtov aceolelag M KOl oKOpO LVYNAOTEPO EmimEd
VINPECLOV GE GUYKPLION HE TIC TEPIMTMOGELS OTOL eV AVTOAAAGGOVTOL TANPOPOPIES OmoBeUdT®V.
Avt n Peitioon oe emimedo mpounbevtdv petappaleTor emiong o€ HKPOTEPN AVAYKY Yo TN
onuovpyio amobepdtwv acPAAEG 6TO MoviKO 01KTVLO, AV KOl 01 EE0IKOVOUNGELS amofeudTmOV Yo
TO AMOVOTTOANTN OTOOEIKVOETOL OTIC TEPLGGOTEPEG TEPITTAOGELG VAL £IVOIL LIKPOTEPES ATO EKEIVEG TOV
npounBevt. X11g moiveninedeg aAvcideg epodiacpov (multi echelon), ot mAnpoopieg amobepdtwv
EMTPEMOLVV EMIONG GTOL LEAT TNG EPOJLNGTIKNG OAVGIONG TN OloyElpIon TOV TapayyeEAM®V L Bdomn to
enimedo amofepdtov Kot Oyt pe Paon TV mOcOTNTA TOPAYYEAING €K HEPOVLS KOTOLOL GUEGOV
TeAATT), YEYOVOG TOV 00N Yel o€ KoAvTePN amddoon (Chen,1998). Avti 1 wponyovevn Epguva piyvet
QWG o100 WG M mpoécPacn ot TANpoopieg amobepdTwv PEATIOVEL TOLG EMLYEPTGLOKOVG
TOPAYOVTEG TOV 001 YOV GTNV KOADTEPT dlayEipiom TV amobepdtmv.

ATO TV TAELPA TG CLUTEPLPOPAS, Ol TANPOPOpieg amobepdtmv propel emiong var emnpealovv
CLUTEPLPOPE KoL, MG EK TOVTOV, TNV AOENGT TG EUTIGTOGUVIG (1] TOVAAYIGTOV KOTAVONGOTG) 0 OAN
™V 0ALGIda €QPOOOGHOV. e pio TEPAUATIK) pOOon pe Baon to dNUOPIAEG oty vidl S1ovoung

umipog, ot Croson & Donohue (2004) £0e1&av 0TL, vou pev VOIGTOTOL HEIMOT TOV TOAAVIOCEWDY TOV
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TAPAYYEM®DV, OGTOGO 01 ovOpdTIvoL 10UVOVTES GE Ui, TECOAP®V EMTEOMV, GEPLOKN EPOOLNCTIKN
alvoida cuvéyteav va mapovotalovv bullwhip coumepipopd ota TpdTLIO TOPOAYYEAO TOVG, OKOUN
Kot otav O6Ao to Aettovpykd aitior Tov bullwhip agpopédnkav. Kot’eméktaon to amotéiecua
bullwhip dev gival amokAEIGTIKA ATOTEAEGUO TOV AELTOVPYIKADV EMUTAOK®OV OTTMOG 1) EMOYIKOTNTO 1)
anpoPrentn e£EMEN g {NTNnong kaBdg 1 enidpacn TaPaUEVEL aKOUN KOl COUPOVA LLE TO GEVAPLO
™m¢ PéAtiotg (Rong, otav 1 katavoun g (Rmong eivar otdaoyun Ko evpémg Katovonty. To
aroteAéopatd ™ épevvag twv Croson kot Donohue (2005) emBePordvouvv 6t mpdéGPacn otnv
«TTPOG T KAT®Y» TANPOPOPNOT OMOOEUATOV LELDVEL CNUOVTIKG TNV TOAAVTOOCT] TOV TAPUYYEAMDV GE
OAOKAN PN TNV 0AVGIO0 EPOSIAGHOD EVA ONUAVTIKOTEPT] PEATIOON LEICTATOL GTA «TPOS T TAVMH
emimedo (ONAad1, 1O emimedo TOL JlVOUEN KOl TOL KOTOOKELOOTY)). ATO TNV GAAN TAELPA, M
npdcPfacn oe TANPoPopieg amOBEUAT®OV TOV «TPOG TO TAVM» EMTEOOV, OEV TOPEYXEL OTLLOVTIKT
BeAtiwon oTIg TOAAVTDOGELS TOPAYYEMADV TOGO OAOKANPNG TNG EPOSINCTIKNG 0AVGId0 OGO KOl Yiol

OTO10OMTOTE GVYKEKPIUEVO HENOG.

3.4 Avtarirayn TAnpo@oprov ot Ojtnon

Ot Cachon xou Fisher (2000) xou o Lee, Padmanabhan & Whang (1997) avélocav 1o
TAEOVEKTNLATO TNG OVTOAAOYNG TANPOPOPLOV GE TPAYUOATIKO ¥POVO GYETIKA Le Tn {RTnon Kot Ta
eninedo amobepdtov peTalyd mpounbevtdv Kot meAatdv: Xvykekpipuéva ot Cachén ko Fisher
€oTiOGOV TNV TPOGOYN TOuG oto otoifayua moapayyemdv  eved ot Lee, Padmanabhan &
Whang,(1997) Baciomkav otv avto-cucyétion e (tnong oe Pdbog ypoévov. Kot otig dvo
épevvec, oL ovYYpaeeic delyvouv OTL Ol TPOUNBELTEG UTOPOVV VO HELOCOVY TO KOGTOG TMOV

amofelld TV, EPOGOV EKUETAAALEVTOVV TIC TANPOPOPIES Od TOVG TEAATES TOVC. .

3.5 Avtairayn TANPOQOPLOV GTIS TPOPLEYELS

‘Exel yivel evpémg amodektd OTL LAPYOLY TEVTE KLPLEC OuTieg Yoo To Gowvouevo tov bullwhip,
oNAadn, n TpOPAeyn, 0 UN-UNOEVIKOG ¥pOVOG TapayyeAag, ot TapTideg mapayyeiog, ot eAelyelg
™G TPOGPOPEG, KOl 01 SIOKVUAVGELS TOV TIH®V. MeTaéd Tov ottidv Tov bullwhip anotedéopatog n
néBooog mpoPreync pmopei va etval to Pacwkd {tnua, To omoio wpémel va e£ETAOTEL TPOCEKTIKA,
wote va avakovpicer ™ Prafepn emidpaon tov bullwhip ot alvcideg epodiacpov. Ta

OTOTEAECLLOTO TOV ATADV TEYVIKOV TPOPAEYNS 0TS o1 amAég TPoPAEYELS, 0 KivnTdg LEGOS OpOG M
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ekbetucn e€opdAvvon oTlg oAvoideg €podlacpod pe avtomaAivdopopo poviého (Rmmong éxovv
eCetaotel and apketovg gpevvntéc. . O Chen (2000), mopéyel KATOEG OLOYEIPIOTIKES YVAOOELS
OYETIKOL PE TIC EMMTMOCELS TOV TEYVIKOV TPOPAEYNG OYETIKE e TN petafAntotnro mopoyyeiiog.
EmumAéov, ot Chen (2000) €dei&av, 0Tt Teyvikég oty ekbetikn e€opdAvvon odnyodv og vymAdtepo
arotédleopo bullwhip and Tov kivodpevo péco dpo Kot mapsyovv €va TPHTLTTO Yio T UETPNON TNG
eEoAAVVOTNC TNG SLOKVUAVOTG TNG TTapayyeAog LEGM NG aALGIOaC.

>m ovvéyeln ot Lee, Padmanabhan, &Whang, (1997) xair ot Chen (2000), avémtvéav tnv
npocéyyion bullwhip, mpoonabdvtag vo peletnoovv v emidpact tov YpOdvov TAPAd0oNG GTO
arotédeopo  bullwhip. Ilpdtov, peAétnoav v emidpacn Tov GLVOLOCUOD  TAPAYOVTOV
eEOUAAVVOTC Kol ACPAAELNG KOl TOV TOGOGTOV AVATANP®MONS TOV Tpoidvtog. EmmAéov, pedétmoav
Vv enidpacn mTov 0 xPOvog £xel 6T amOBEUN ACPAAEING OVTIOTOLYO LE TO TOCOGTO OVOTANPOCNG
TOV TTPOTOVTOC.

Ot eTaupeiec ocvuvavtovy Kamowo cofapd SIAUUOTE KOTE TOV GYESAOUO TOMTIKGV OVOTANPWOONG
TOLG. AVTA 0POPOVV KLPIMG TN GOOTH TEYVIKN TPOPAEYN Kot TNV EEOUAADVOT TOV TAPAUETPMOV TOV
ypnoporoovvtol yio T {fTnon v Tpoidvimy Tovg, Tig KOTAAANAES Tpobeouiec Yo TV aAvcion
€POOIOGHOV TOVG KAOMG Kol TO GMOTO €mMinedo ACPAIAEWG TV amobepdtov, €161 OOTE Vo
avtamokpivovtol koAvtepa otn {mon. H cwot) emloyn oe ovtd to dnupoate eivorl {oTikng
onpaciog yu Ty KepOoPopia TG aAGIdNS POOACHOD TOVC.

O oyedlacpdg TOMTIKNG avamANp®ong amotedel Pacikn dpactnpldTnTa o1 AEITOLPYioL TNG
€POOIAGTIKNG 0AvGidag, 1 onola ennpedletal amd ndpa ToALEG cuviotdoes. [Ipdtov, Ba tpénet va
EMAEYEL M COOTY TEXVIKN TPOPAEYNC Yo TOL TPOTOVTA KOl TO. KAAVTEPO oToLyEin eE0AAVVOTNG Kot
ac@AaArElng mov Bo 00MNYNOOVV GE AMOTEAEGUATIKY TPOPAEY™N. Agvtepov, M etalpeion TPEmMEL va
OTOPAGIcEL OYETIKA LE TIG TPOoBeGieg oV 0ALGId Kot Ta eimedo amofepdtomv acpaieiog mov Ha
npénel va datnpel o€ OAN TNV aALGION, TPOKEWEVOL VO OVTIUETOTICEL T UETOPANTOTNTA TNG

&mong (Kelepouris, Miliotis, Drakos ,2005).

3.5.1 AaOn Tov npoPréyemv

Ot Zhao & Xie (2002) gpedvnoav tnv €nidpacn TV GEOAUATOV TPOPAEYNS OYETIKA HE TNV
amOd00N TNG EPOSIOGTIKNG OAVGIONG, Kot TNV £E0IKOVOUNGT TOL KOGTOVS TTOL Umopel va emitevydet
HEGM TNG AVTOALUYNG TANPOPOPIOV LETAED TOV AOVOTOANT®V Kol TOL TPOUN0evT| o€ o aAvcida
€POJLOGLOV. MEG® TOL OAOKANP®UEVOD TEPAUATOC TPOGOUOIMONG Kol TV EXaKOA0LON avdivon

TOV ATOTELECUATOV TPOCOUOTIMONG KATEANENY GTO TOPAKAT® EVPIULATOL
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e Toéco M avapevopevn pepoinyio 6GO Kol 1 OPYIKN TLTIKY OTOKAIGT] TOV GEOAALOTOG
TpoOPAeYNg emmpedlovy ONUAVTIIKA TO GULVOAKA KOGTNH Yo, Tov Tpoundevtn, Tovg
MOVOTOANTEG KO OAOKANPN TNV 0ALGIda €podlacpon. O pvBudg avénong e TLTIKNG
amOKMONG TOV GPOAUATOV TPOPAEYNG Oev £0€1EE ONUAVTIKY ETIOPACT YOl TV OALGION
€pootacpov. EmmAéov, n alinienidpaon peta&d e avOUEVOUEVNC LEPOANYING KOl TNG
APYIKNG TUMIKNG amOKAIoNG eival ennpedlovy CNUOVTIKA TNV amdd00T] TG EPOIIOGTIKNG
alvcidac. Otav vdpyet vyMAOTEPN HETAPANTOTNTO TOV GPAALOTOS TPOPAEYNS, o OETIKN
pepoAnyio oty TpoPreyn uropet va fondnocet o peimon tov KdoTovg. 26 €K TOVTOV, i
Betkn peponyia otnv mTpdPreyn pmopet va yxpnoorondel yio v mpoctacio VAVt TG
afePordorag otic TpoPAréwelg e {Ronge.

e H avtolloyn TANpo@opidV UTOopel Vo EMNPEAGEL CNUOVTIKA TNV EKTEAEON TNG AALGIONC
€ootacpov. Otav Mavonwintés popalovion gite v mpoPfienduevn kabapn {tnon eite
TN HEAAOVTIKT] ATOAQUPAVOVY GNUOVTIKT £01KOVOUNGT] KOGTOVG. ZNUAVTIKY EE0IKOVOUNON
KO6oTOVG pmopet emiong va emtevyBel Yo 1o GUVOAD TNG AAVGIdAG EPOdCHOD. 26TOGO, Ol
éumopot Mavikng moinong cvvnbwg dev AouPdvovv omowadnmote egotkovounon. Avt
'0vTOY, TO GLVOAIKO KOGTOG TOL emmuilovtal avEAVETOL CLYVA HE TNV avTOAAOYN
TANPOPOPLOV pe Tov TpounBevtn. EmmAéov, evd 1 Koatavop TV TPOYPOUUATIGUEVEOV
TopayyeM®V Bo mopdyovv TEPIGGOTEPO ONUAVTIKEG €EOIKOVOUNCELS KOGTOVLS Yo, TOV
TpounBevty] KOl TO GUVOAO NG OALGIONG €POJOCUOD Omd O, TU 1] OVIOAAQYY TOV
TpoPremodpeveoy KabBapdv mAnpogopidv {tnong Qg ek ToOTOv, N HEAETN avT Oeiyvel
cOQAOC OTL 01 TPOUNOEVTEG TPEMEL VO TOPEYOLV KIVITPO Y10, TOVG TOANTEG Yl OLVTOAAAYT

TANPOPOPLOV.
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Kepdraro 4
AVAAVGT EPTELPLKAOV EPEVVOV

4.1 Mpot épevva : Tv Kelepouris, Miliotis & Drakos (2005)

4.1.1 Xxomog TG £pEVvVOg

H: TIpocopoimon g €podaoTikng aAvcioag: teyvikég Tpofieync, xpoévo mapdooons, amdbepa
AcQOAEING Kot Ol EMATOGELS TOVg 610 bullwhip amotélespo Kol TOL TOGOGTOL AVATANPO®GCNG TOVL
amofépatog mapovca LEAETN acyoAeital pe TV emidpacn tov ypoévov mapdooons (lead time) ko
™m¢ TpoPrenduevng {fTnong oty petafAntotro tov mopayyemov. H povadukotnta g HeAEg,
dev  éykerror UOVO  OTIG TOPUPETPOLS TOL  UEAETOVIOL, OAAG KOl OTIG HETPNOELS OV
YPNOUYLOTOLOVVTOL Y10, VO LEAETNOOVV Ol EMATMGELS TOVS, OTMG TOV KUKAO EMUTESOV amobePATOV Kot

T0 TOGOGTO AVOTANP®GNG TOL TPOIOVTOC.

4.1.2 Avalvon g épevvag
¥’ outd onueio yivetoar ovaopd otV TOMTIKY] omobepdtov. Oswpeitor pio oamd) aAvcida

€POOIAGHOV HE Evay AovOm®ANT Kot évav mpoundevtn. Dy etvar np {lnon mov avtipetonilel o
AMOVOTTOANTNG KATd TNV TEPTOO t. 13[ etvan m extignon ™g {Tnong yio o LEAAOVTIKY YPOVIKNY
nepiodo t, mov mapdyetor omd ToV oAyopldpo TPOPreyNs kot givol M TLTIKY OTOKMON O, TOV

o@AaApatog TpOPAeyNc. Xto TéA0G TNG KAOBE MEPLOOOL O ALOVOTIMANTNAG TPEMEL VO OVOVEDVEL TO
andbepo Tov TAVE amd TO EMIMEDO Yi, TPOKEWEVOL Vo avTamokplOel otn {ftnon g enduevng
ePLOdov. ol To oKomd aVTO, TapaTPEl TOL £)EL AmOUEIVEL 1] GTAOUN TOV OMOOEUATOG S¢ KO KAVEL
napayyelMa i oTov Tpoundevty. Yndpyetl éva otabepd ¥povikd StdoTnio amd T oIy Tov £YveE N
napayyeMa ond Tov EUTOpo UEXPL VO, PTACEL GTO AOVOTIOANTY, £IGL MOTE UK TOPOYYEAiD TOL
yivetal 6to TEAOG TNG TEPLOOOL t, va AapPdveTat Katd tnv Evapén g meprodov t+ L. Inueudveron,
OTL otV mePimTon UNdevikov ypdvov o yxpovog mapadoong e mopayyerag eivar L = 1.
YnoBétetar 611 0 AMOVOTOANTNG akoAovBel o amAny moMTikn mopayyediog amobepdtov, m

TopoyyeAio TAV® o T0 ONUELD yi EKTILATOL OO TNV Topatnpovpevn {non pe tov akdiovbo tomo,
y=D'+z &t (1)

oMoV lﬁf glvon m extipmon g péong {imong o meplddoug L kar o eivon n Tomiky andkiion Tov
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o@aApatog TpoOPAeyMc g Teptddov L. H z givar pia otabepd mov emthéyetan yo v emitevén tov
emBopntod emmédov eévmnpétnong (z> 0). Inuewwvovpe, 6Tl N z €lval YVOoT| ©¢ TopayovTog
acearelag. H tomikn andxhon cedipotog mpdPfreyng tng mepidoov L vmoroyileton pe Pdon to
oQAaApa TPOPAEYMC OV £xel TapatnpnOel TIg TELELTAiES p TEPLOOOVG.

p-l R
z (DH' - Dt—i )2
GL=CL || = )
p

[Na Aoyoug amidttog vrébecav Cr=1. Ilpwv amd v tomoBétnom og qe mopoayyedog, o
Movorm®wAng mpémel va, AdPel vTdym 10 amdBepa st oL £xEl amopEivel 6To TEAOG TNG TEPLOOOV t,
OU®G aVTO TPEMEL Vo apalpeital amd TV yi KoTd TNV Tomobénon g moapayyeiioc. O mANTIG
vroAoYyilel To amdBepa s; 6TO TEAOG TNG TEPLOSOVL t, COLP®VO LE TOV AKOAOVHO TUTTO

s=max {s--1, 0} - (D¢ - q +.L) (3)
H vmepPoikny {mnon odev petagépetor oty enduevn mepiodo. To poviélo mpocopoimong
nmeplopfPdvel emiong €vav mTapayovta amoypoPns aAcQPAAENS Yo TO AovOoTtoANnT. O moANTAS

dwtnpet amdBepa aceareiog yo Tnv KaAvyn g vepfaiiovcag (tnong. To amdbepa acpalreiog

vroAoyileTon wg e&Ne:
p
Y Di—i
DI=L| Z— (4)
p

"Etot, 1o anddepo acpareiog Oa sivar to k D, dmov k eivan vag Betikdg apdudg, Sniadn edv o
oG embouel va dotnpel to amdbepa aceareiag ico pe To Lo Tov HEGov 0pov {Tnong avd
neplodo mov £yel mapatnproet oTig TEAevTaio TEPOS0UG p Oo mpémet va éxgtk = 0,5 D

ZOUQmVa e TO TOPATAVE, 0 AMOVOTOANTNG KOTA TO TEAOS TNG TtepLddov t opilel pia mapayyehia q;
TETOLOL DG TE

qye se T k DtL ®)
mpdypo wov onuaivel 0t N oEPd g 100VTOL LE TNV TTapoy e TAV®D o TO CNUEID Vi APAUPOVTOG
T0 amdOepa mov £xel peivel oto TEAOG NG TEPLOOOVL t Ko TpocHiTovtag To andbepa acpaieiog. X’
avTtd 10 onpeio, YPNOULOTOIOVUE VO LOVTEAO GTO OTOI0 01 EVIOAEG OV LTOPOVV vaL £Ival apvITIKEG

KOL OEV EMITPEMETAL EMOTPOPY], EKTIUDOVTAG OTL TPOKELTOL Y10 EVOL O PEOAMOTIKO GEVAPLO Yol TN

Movikn aAvcida epodiacpov Tpogipmy. Etot, n (5) pumopet va ypagel o¢
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q=max {yi - max {s, 0} +k D",0} (6)
AkyoprOpog Tpopfireyng

"Exet avapepBel mponyovpévac, 6ti | Tapayyeiio tov 600nKe Yoo NV yi TpokvmTEL Ao TNV €€icmon
(1). Evé pmopodpe va vtoroyicovpe to o@aipo tpofreyng G amd Tig TponyovHEVES TEPLOSOVE, N
ﬁtL npénel va mpoPreefel. T to Adyo avtd ypnoyomowodue évav aAydplBpo ypovocelpds
npoPreymc. O adyoplBpog mov ypnoyomolovpe eivarl ypopupuikog pe ekbetikn eCopdivvon pe pio
TapApeTpo, kol eivor yvootdc ®g povtédo tov Brown. To povtého Brown pmopel va
ypnotporombei oe mepmTdoELS, 6oL N Tdon ot {TNoM Elval TPOPAVIG, GTNV OTOi0 Ol TEXVIKES
TOL KIVOOUEVOL HEGOV OPOL Kol 1) AAY] KOETIKT EEOUAAVLVGT LITOPOVV VO, ATOOEHOVV OVETAPKELS.
H teyvicn avt avagépetat oty ekbetikn eEopdAvven g aning ekBeTikng oepdc. St etvor n amin
kot St etvar n duthn exbBetikn oepd eCopdivvong. Mo ovolvtikd: m omd) ekBetikn cepd
OTOTEAECUATOV AT

S=aDet (1-a) St (7)
H g&iocwon ywo ) dutAn exBetikn eopdivvon

S'=aStH(1-a) S'1 (8)
H otafepd a (0 <a <1), eivar o moapdyovtag eEopdivvone. Oco peyalvtepn eivor n o, 1660
TEPLGGOTEPO 0 aAYOp1OLog AapPdvel vtoyn v Tekevtaia tapatnpnon D+ 1. Toco n amin 660 ko
N oA ekBetikn oepd eEopdAvuvong sivar pkpdtepeg amod ) oepd mpaypotikng Rmong. Ia to

Ady0o avtd to povtélo Brown mapéyetl pa texvikn 010pBmwon 1 omoia TEPLypAGETOL GTIC AKOAOVOES

e€lomoelg

at:St‘f‘(St-S't): 2St - S't, Kot (9)

b= ——(8,-S",) (10)
l-a

H mpopreym pe yio t {Rmon g meprodov t + 1, Ba etvon p=a; +by (11)

Téhoc, n mapayyerio méve and to onpeio yr pmopet va Eavaypapel oc:

y=Lu+z & (12)

AlyoprOpog mpocopoineng

‘Exovtag otn 6160eom To0g Yo 52 mepiddovg (efSopddec), dedopéva  {Rong tov kdbe mpoidv,
£pTioéav pa Tpocopoimwon yia éva mpoidv kabe popd. H {tnong tov mpoidvtog, mov amoteleiton
and 52 meprddovg, ecdyeton 610 Aoyiopukd. H {mmon Do g mpdng mepiddov t = 0 Bewpeiton

42

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 05:47:56 EEST - 3.12.155.211



[Tavemoto Osccaiiog [IMX Egoappocuévng Otkovoutkng

yvooth. Qg ek tovTtov, to andbepa (eicmwon 3), vroAoyiletar pe andn exbetikn egopdivvon ko
ouAn ekBetikn oepd (elomaoelg 7,8) ion pe ™ {tnon mov mapaTnPEiTOL KOTA TV TPAOTY TEPi0d0,
étot €govpe so = Do, So = Do kat S'o = Do. H mpocopoinon Eexivd oto t€lo¢ ¢ mepidoov t = 1.
Emonuaiveron, 6t n {mmon «kéBe mepiodo t> 1 dev elvar yvooty katd Tn OpKeE TNG
TPocopoimonc, HEXPL TO TEAOG TNG TEPLOJOV t.

10 Téh0g NG KdBe mEPLHOOL t, TO Aoyiouikd mapoatnpel ) {fTnon ™¢ mePLddov Kt VTOAoYilgL TO
vrdéAouto amdPepa 6to AMovormwAnty st (e€lomon 3). Avtd eivan 10 amoTEAEGHA TNG TTapOyyEMOG
nov €xel 000el otV apyn ™S meEPOSOL qrL, apapavtag ™ mon D¢ ko mpooHétovtag to
VOAOImO amdOepo TG TPONYOUEVNS TTEPLOOOL, £V VITAPYEL. TowTtOXpOVA, 0 TOANTNHG TapoTNPEl
Kol Kotaypaeetl ) {Rtnomn g ev Adym meptodov, Di. Xn cuvéyela, ¥pnoLUoTOidVTOS TO LOVTELD
tov Brown (e&iowoeig 7-12) mapdyeton pia mpoPreyn yer1 ywo ) Gtnomn g enopevng neptdoov, M
omoia dev givar akoun yvoot. Aappdvovtag vroyn T TPoPAEYELS, TO EVOTOUEIVAVTO TELMYLO KOt
10 emBountod eminedo amobepdtwv aceoieiog, 0 AOVOT®ANTNG Tomobetel TV mopayyerio Yo
mepiodo t, qr n omoia Oa mapadobel oty apyn g meprodov t + L. H mpocopoimon otn cuvéyeia
TPOY®PA OTNV €MOUEVT TEPi000, t + 1. H mpocopoimwon tereidvel 6to TEA0G TG S21¢ TEPLOSOUL.

Me 1 popen yeudokmOKa To, Topamdvem Bo elvar og eENg:

so=Do, So=Do, S’0=Do

t=1

[Na kéBe mepiodo t, emavainyn

Iopatnpnuévn {imon Dy

st=max{s.1,0} — (Di— q L) : Yrohoyiopévo vmoroumo anoypapng (e&icmon 3)

yi=Lw+z &-: Yrohoyiopévn npoBieym yia v endpevn mepiodo (siohoeig 7-12)

q: = max {yi - max {s;, 0} +k D/, 0} : Torobétnon napayyehiog

Metdfaon oty emdpevn mepiodo

YmoAoyiopog TumIKNG andkAong ¢ TdENG ypovoselp®v) o(qy) t = 0..52

Y nohoyiopog Tumikng andkiiong e {nong ypovooepov) o(Dy), t = 0..52

Y oAOYIGHOG HEGOL KUKAOL OTOYPOPNG

YmoAoy1o oG TOGOGTOU TANPMONG TPOIOVTOG

H mpocopoimon tedeidver 0tav n oepd {nmmong, m omoio divetor wg O0gdopévn otnv apyn,
tehewwvet. Exetvn) v oty n mpocsopoimon B onpovpynoet Tig YpOVOGELPES TV ATOBEUATOV St,

KOL TIG YPOVOGELPEG TMV TOPUYYEADV TOV O AMOVOTOANTNG €Yl TOMODETNOEL, (i ZTN GLUVEXEL, TO
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AOYIoUIKO VTOAOYILEL TV TUMIKY amdKAlon TopayyeAiog kot T {Tnom, To pHéco amdbepa KHKAOL
mov €xel kpatnbel katd TN OSAPKEDL TNG TPOCGOUOIMONG KOl TO TOCOCTO OVATANPMONG TOV
npoidvtog mov €xel emtevyBel. To mpodto Qouvdpevo mov mopatnpOnke omv aivcioa eival, M
evioyvon ¢ petaPintomrog e mapayyeiiog. Aniodn, o Pabud otov omoio o AvomwANnTig
napayyéAvel oelpés qi, elvar mo actabng ond ™ mon Di [No va mocotuwomomBel avt) n

EVIoYLOT YPNCLOTOLOVLLE TNV OVAAOYIO TNG TUTIKNG OATOKAONG G TNG CEPAG

o(q,)

a(D,)
(13)

I 6Aeg T1g 52 mep1dO0vG T0 T0c0GTO TANP®OTG Tovg Tpoidvtog (PFR, product fill rate %) Oa eivan

52
Z(Dt _maX{Dt _yt—l’o})
PFR %= - (14)

AmoteAEGPROTO TPOCONOLMOGTG

Xpoévog mapadoong mapoyyeiiog (L): Avtog eivar o ypdvog mov maipvel oty mopoyyeiio va
napadobel 610 Mavorointn. Exovv dieEoybel meipapota yio S10popeTIKES TILEG TOV ATOLTOVLEVOL
xPOVOL peTa&d mpounbevty Ko MoavornwAnty. Katd tn d1dpkela tov TEPARATOV 1 TOPAUETPOS P,
opiotnke o€ p = 5 mEPLOSOLVS, 0 TAPAYOVTOG acPaieiag z = 1 kol o mapdyovtag eEopdAvvong o =
0,5. Kotaypdomkav 1pelg petpnioelg yw kabe €va amd to 135 mpoidvta. Xto axdAovda
dypappato Topovstalovol ) péon T g Kabe pétpnong, Onme mapatnpeitol Kotd tn ddpkela
™m¢ mpocopoiwons. Eivar onupoavtikd va onueiwdei, 611 660 avibvetor o ypovog L, peudveron n
ocvyvomta tov mapoayyeMov. T'a L=1 xou L=2 ot mopayyeiieg Aavikhg tomobBetovvion KaOe

efdopdoa, aAdd yio L>2 o1 mapayyeiieg kaOe L-1 efdopdda.
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Yyua 1: Evioyvon petafAntomtog mopayyeMdv o cuvaptnon tov ypdvou mapddoong L

Y10 Zynuo 1 €deiéav mwg evioyvon ¢ petafAntomrag avédvetor 060 avEAvetal o YpOVOS
nmopdooong L. Ot artieg avEnong g evioyvong petafintomrag sivar ovo. [lpmtov, n avEnon tov
YPOVOL TAPASOoNG TOV TPOIOVIOS  €YEl OVTIKTLVIO otV avaykn mpoPAeyng g ong yuwo
nePLocOTEPEG TEPLOJOVS apyoTepa. Katd cuvéneia, to codipa tpoPieynmc Ba givarl peyoaivtepo. To
o@aALa TPOPAEYNC 00N YEL OE POUVOLEVO TEPIGTIOV EUTOPEVUATOV OALG Kol TO avTifeTOo, TOL OTTOlaL
HE TN GEPE TOVG 00NYOVV O UEYOAVTEPT UETAPANTOTNTA TOPAYYEMDV, OTOV O ALOVOTTOANTNG
npoonabel vo eloylotomomoel to. eowvopeva avtd. Onwg o Chen emionpaiver, 10 cEAApQ
TpOPAeyM ¢ TpokaAel evioyvon petafintoétnrog. Edv o mwAintig fitav og Béon va yvopilel ek tov
mpotépwv TN (RTNom TV UHEAAOVTIKOV Teplddwv, Ba mapnyyelle T axpielg moocdTNTEG MOV
yperdletan. Katd ocvvéneia, n oepd tov mopayyeldv AMovikng 0o €xovv v ida petafintomra,
omwg eketvn g {ftnomg kot Bo Tapatnpnbel undevikn evioyvon petafintoétmrog. Agvtepov, n
avénon tov ypdvov mapddoong onpaivel, 6Tt n mapayyeiio mwpénel va kavomolel {ftnom yuo
TEPLOCOTEPES MEPLOOOVE, £TGL MOTE 1 UECT] TOCOTNTO TNG TapayyeMag va eivon peyoivtepn. To
mOavoTEPO eivan OTL TO. peyaAdTeEpa TUNHATO B £Y0VV PEYOADTEPT TLMIKY ATOKAIGN OTN GEPA
TOVG.

[Mopdiinio pe v evioyvon petafAntomtog e mapayyeiiog, ot Kelepouris, Miliotis, Drakos
(2005) perétnoav Kot TO TOGOGTO TANPMONG TOV TPOIOVIOS KOl TO EMIMESO TOL HEGOL KOKAOU

OTOYPAPNG TOV 0 TOANTNG dTNPEl KaTd TN dtdpKew TS Tpocopoimong. H enidpaon g avénong
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OV ¥POVOL TOPASOCNS TOL TPOIGVTOG KOl TOL TOGOGTOV OVOUTANPMOTG TOV TPOIOVIOS GTO HECO
KOKAO amoBépartog, ancswkoviletan oto Zynuo 2.
ymua 2: TTocootd TANpOoNG TPoidvTog Kol HEGOS KOKAOS 0mOOEUATOS G GUVAPTNGT TOL ¥POHVOL

napdooong L

Ta avénuéva amoteléopato Tov ¥pOvov TAPAd0o™NG, UEIMCOV TO TOGOCTO OVATANP®GONS TOL
TPOIOVTOG TOV Aavor@ANT. Mg dAha Adyla, 660 peyoAdTEPOS glval 0 ypdvog Tapddoong UeTaLDd
TOL TPOUNOELT] KOl TOVL AVOTIOANTH, TOCO TIO oLYVE Ba VEAPYOLV EAVOUEVO EAAENYNG
amofépatog otov Aovortwintr. Avtd pmopet va e€nynbel amd 1o yeyovdg 0T, AOY® TOL HEYOAOL
¥POVOL, 0 AMovOTtOANTNG dev elvar oe BEom va avtamokplOel ypryopa oTiG LETAPAAALOUEVES TAGELS
¢ {Tnomg, n omoia 0dNYel 6€ YOUEVEG TOANGELS.

Eivor mpogavég amd ta mapamdve svprjpata, 6tL n adENon Tov xpovov TaPdoooTg £XEL GNUAVTIKES
EMITAOCELS OTNV OTOOOTIKOTNTO TNG EPOOINGTIKNG aAvaidac. [IpdTtov, 1 avénomn g evioyvong g
petafintotrog epmodifel v aAvoida Yo ATOTEAECUOTIKY KATOVOU TOV TOpwv, dNAadn givol
70 OVGKOAO VO SLOYEPLOTEL AMOTEAECUATIKA TO QOPTIO KoL TIG OVTIGTOLXES 000VG JOVOUNG, KOt
emiong etval mo SVGKOAO VO KOTAVEIUEL OTOTEAEGUATIKA TO YDPO TOV OMODEUATOV OTIG KEVTIPIKES
amobnkec, pHe TIC mopayyeAieg va kvpaivovior pe avtdv tov tpomo. EmmAéov, m peimon tov
TOGOGTOV OVOTANPMGNG TOL TPOIOVTOG 0dNYEL 0T pelmon TV TOANGE®V, 1| 0ol e TN GEPE TNG
Bo odnynoel o peiwoN TNG AMOSOTIKOTNTAG TNG €POOINCTIKNG 0Avcidag. EmmAéov, 1o KOGTOG
avénong g alvcidag pe TV avéEnon tov ypoOvoL Tapadoons, cuYKpaTel TEPIGoOTEPO amdOepa. Ev
KatokAEdL, M avénon tov ypdvov TOPAOOoNG 00NYEL GE ONUOVTIKY] avENCT TOL KOGTOLG
Aertovpyiog ™G aAvoidog ePOSOGHOD, GUUTEPIAAUPOVOUEVIC TG KATOVOUNG TOV TOPOV Kol TOV
KOGTOVG, LEIDVOVTOS TOVTOYPOVA TNV ATOS0TIKOTNTO TG 0ALGId0g AGY® TOV PEIWUEVOD TOGOGTOV
TApoong Tov mpoidvtog. Katd cuvémewn, pio etonpeion o mpémel va KpOATHGEL TOVG YPOVOVG

TOPAO0cNG 0G0 TO SLVATOV YOUNAOTEPA, £T0L MOTE Vo ovénbel 1 AmOTEAECUATIKOTNTO KOl 1
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ATOOOTIKOTNTO TNG EPOIAGTIKNG AAVGIONS TNG.

Yovrereots Ac@aretog (z) Kol ovvteresTig eopdivvong (o)

Muw and Tic o KPIoYES OmOPACEIS TOV o ETOUPEiR TPETMEL VO KAVEL KOTA TN OLdpKELDL TOV
oXeOOGHOD TNG TOMTIKNG TNG, €ivol 1M E€MAOYN TOV GOOTOV TOPAYOVI®V OCQAAENG KOt
efopdivvone. H mpotn, Bo emnpedoel 10 m0c06TO GOAALOTOS TPOPAEYNG KOl TO TOGOGTO
OVOTANPMOONG TOV TPOTOVTOC, eV M deVTeEPT Ba emnpedoel v akpifelo TV TPoPAEYEOV Kot TNG
petapintomroc. Oco peyaldtepog ivol 0 GLVTEAEGTNG ACPAAEING Z, TOGO TEPIGGOTEPO TO GOAALLA
npoPAeymc Aapupdvetor vdyn oe Kabe TpOPreyn, dnAaod” €va peyoAdOTEPO KAACUO TNG TUTIKNG
omoKkAong Tov cedApatog TpdPreyng o mpootifetar oty péon T TOV TPOPAEYEDV Wi, OTOG
patvetar oy e€icoon 12 (yi= L w + z ¢). Kotd cvvénea, vrdpyet petopévn mhavotnra ot
nmpoPréyelg Ba amoderyBobv Mydtepo ainbeig and 6, T1 mapotnpnONnke yo v Tpaypatikn {iTnon
Kol To eouvopeva EAAEYNG Tov amobBéuatoc petovvoviol. Me tov tpdmo avtd, - avEnon Tov
OLVTEAEDTI ACPOAELNG ALEAVEL TOV PLOUO OVOTTAT POGNG TOL TPOIOVTOG,.

Ao TV GAAN TAevpd, 660 PeYoATEPOG Elval 0 TapdyovTag EOUAAVVOT|, TOGO TEPIGGOTEPES GEIPES
TpoOPAeyM¢ eival mo kovtd oty Tpaypotikn {ftnorn kot okoAovbel Tig daxvudvoelg tg. Evog
peyarog moapdyovrog eEopdivvong Kovtd oto 1, dev ivon Tavto 1 KaAOTEPN EMAOYN, OGS Kol Yol
E0KEG HOPPEC (NTNOMG TOL TPOIOVTOC, €va MO GLVTNPNTIKO O, KOVTA oTOo UNdév, OBa dmaoel
HKPOTEPO GUVOAKO GPAALL TPOPAEYNS Y10 VAL YPOVIKO SIACTNHO. ZNUELOVETAL, OTL 1] EMAOYT TOV
oWOTOV ToPAyovTe. €EOHAAVVONG O ,KATL 7OV HEWMVEL TO OQOAR0 TPOPAeyng elvar otevd
OLUVOESEUEVT] HE TN OLOKVUOVON KOl TOV GUVTEAESTN UETOAPANTOTNTOC TOL KATEYEL M {fTnon Tov
TPOIOVTOC.

EeKvmvtog amd ToV Topdyovia acQoAEiog z, ivat Tpoeaveg amd To oyfua 3 0Tt po avénon o61o z
odnyel oe peyovtepn evioyvon g petafintomrog tov mopayyeAdv Onwg ot Chen , Drezner ,
Jennifer & Simchi (2000) onueiooayv, 6Tt | petafAntoTnTa TG TapayyeAiog TPoKHTTEL KUPIMS Ao
T0 SPOANa TPOPAEYNC. ATO TNV AAAN TAEVPE, €vag HEYAAOS GLVTEAESTNG acpaieiog odnyel o€
VYNAOTEPO EMMEDD TOGOGTOV AVATANPOGNS TOL TPoidvToc. H cwot emhoyn o€ awtd 10 diAnppa
Ba yivel coppwva pe v e&étaon Tov teplimpinv kEpOoVg Tov KaOe TPOidVTOS Kol TO KOGTOC, TOV

N etoupeia eivan oe Béon va yepiotel.
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ymua 3: Evioyvon petafAntotrog mopayyeiiag, wg cuvaptnon o Kot z

M etapeio Oo Tpémer va Aapupdvel voyn TIG TOPATAVED JOTICTOCELS KATO TO GYEOOGHO NG
TOAMTIKNG Y10 TNV OVOTANP®OT] Kol CLYKEKPILEVO Yia To. ototyeia mpoPreyns. H avantuén evog
GULGTNLOTOG TANPOPOPLADYV, OV EVaL OPKETN, OV O OAAYOPIOLOG OVOTAPMOONG TOL TPEXEL TAV® TOV
dev elvar amoteleopatikdc. To mopamdve omoTEAEGHOTO VTOGEIKVOOLV TOV KOADTEPO GLVOIVAGLO
YL TOVG TOPAYOVTEG OOCPAAEG Kot €EOHAALVONG, OYETIKE pe T MeTaPAntotnta mov Oa
OVTILETOTICEL M ETOPELD. KOl TO TOCOGTO OVOTANP®ONG TOL TPoidvtog mov Ba emtdyel. Dvoikd,
oA ta Topanave Bo mpémel va cuvdvdlovtal emiong He OTPATNYIKO GYESOGUO TNG EQPOJIOCTIKNG
alvcidag, To mepdmplo KEPAIOLS TOL KaBE TPOIOGVTOC KoL TO €I0G TNG GEPAS amaitnon g, onioadn
VYNNG TAENG HETAPANTOTNTA GE GLVOLAGHO HE LYNAO TOGOGTO OVOTANP®ONG TOL TPOTOVTOS TOL
Oa pumopovoe va givarl amodekTo Yo Eva mTpoidv pe vynAd mepdmpla kEpdovg. Avtifeta, avtd Oev
fo MTav (o oot EMA0YN Yo £vo TPoidv pe Younid mepdmplo kEPOOVGS, KOOMG ot domdves Tov
TPOKVTTOVV OO TN HETAPANTOTNTA, OBo £mpene vo EemePAGOVV T KEPON OV TPOEPYOVTAL Old TO
ovykekpipévo mpoidv. O Fisher mporteivel, kavotopa mpoidvta, to omoia cuvnbmg gival mTpoidvia
He vynAoTepa TEPBDPLO KEPOOVE, TOV OTOLTOVV TPOGOUOUDCELS GTNV AALGIO0 EPOOICUOD UE [
TPOGOPUOCTIKN Oladikacio. Avtd 1o €100G dradkaciog ev YEVEL TEPIAAUPAVEL AKPMG KVUOVOUEVES
oelpé€g mopayyeAMOG, TOV aVTOTOKPIvovTal AUESH OTIG dloKVUAVOEL TG (RTnong. Amd v dAin
TAELPE, AelTovpyKd TTpoidvTa, He YounAdTepa TEPIBDPLL KEPOOVG, ATOLTOVV L0 OTOTEAEGIOTIKY|

dwdkacion TG €POSNOTIKNG 0Avcidac. Avtod Tov €idovg M dadikacion TEPAAUPAVEL GYETIKA
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otabepn] oEPA TAENG KO OTOTEAECUATIKY] YPNOGLLOTOINGCT TNG TMOPOYMYIKNG KOVOTNTOS GF
oAOKANPN TV aAvcida. Ta svpiuata tov Fisher éxovv €pbel oe cupupmvia e Ta amoTeAEoUAT TG
€peuvag avTNG. AvVaQEPOULOOTE YL YPNYOPT] HETAKIVIION TPOIOVI®OV NG AOVIKNG TPOPIL®V, T
omoio elvar yevikd AEITOLPYIKA KOl TPOSOEPOVY €Vl KPS TTEPB®PLO KEPSOLS Yo TNV eTAPEiaL.
"Etol, 1 mo anotedecpatikng dadtkacio o nTov, n evicyuon g YouUnAng HETAPANTOTNTOG Kol TOV

pLOLOY AVATANPMONG TOV TPOTOVTOC.

4.1.3 Loumepdopoto TG EPELVAS

To mapomdve oamoteléopoto divovv KAmoleg Pacikéc O1EVOVVTIKES YVAOOCELS YO Lo ETAPEIN TOV
embupel vo oYeSACEL OMOTEAECUATIKO TNV TOMTIKY 0veQoOlacpov g Ilpoteivetar T cwot
EMAOYN Y100 GoPapd SIMUUOTO TOL APOPOVY TOGO TOVG GTPOTNYIKOVG TOPAYOVTEG GYESUGUOD
(6mwg ToVg YPOVOLG TOPAOOoNC Kot TO amoBépata acPaAEing), KoBMG Kol TOVS TAPAYOVTES TOV
YPNOLUOTOOVVTOL GTO GUOTNHA TANPOQOpLdV NG etanpeioc. H amotelespatiky) Asttovpyio g
alvoidog epodtacuod oev Pacileton HOVO 6T0 6MOTO GTPATYIKO oYedOGUO. To mAnpoPoplokd
oLOTNHO SLOYEIPLONG TNG EPOSIAGTIKNG OAVGIdNG TOV XPNGLOTOLEITAL ad TV €Toupeio B mpémet
VO TPOGOPLOCTEL KATA TETOLO0 TPOTO, MOTE VAL EMLTLYYAVETAL GTPATNYIKY Tpocapuoyn. [1a to Adyo
oVTO, 01 GMOTES MOPAUETPOL B TPEMEL VO EMAEYOVTOAL YlOL TOVG OAYOPIOUOVS TOL GLOTHLOTOG
TANPOPOPLAV.

[Mpdtov, amodeikvdetar, OtL ypdvog &xel coPapés emmtdoelg Oyt Uoévo otV gvioyvon
petafAntoétnra mopayyeMdV aALd 6TO TOGOGTO AVATANPMOONG TOL TPOidvTog KABMS Kot 6T0 LEGO
andOepa. H adénon tov ypdvov mapddoong mpokorel cofapr] evioyvon ToV OOKVUAVOEDV OE
oAOKANPN ™V aivcida. EmumAéov, 1o m0G006TO OvOTANP®OONG TOV TPOIOVTOG MOV O TOANTNG
EMTLYYAVEL, PEIDOVETOL 060 0 ¥PpOvos avédvel. Télog, Adyw tov avéavopevov ypdvov Tapddoonc,
KPOTOOVTOL VYNAOTEPQ EMIMESQ TOL PEGOV KUKAOL OmOBEUAT®VY, TO OTTOio 001 YOUV GE aENGN TOL
KOGTOVG EKUETAAAELGTG. LG €K TOVTOL, TPOTEIVETOL 1] ETAPIO VO KPATHGEL TOVG YPOVOVG TAPAOOGNG
0G0 TO OLVATOV YOUNAOTEPA Y10 VO LEIDGEL TO PEYAAO KOGTOG Kol Vo auENGEL TNV KEPOOPOpia TNG
alvcidag.

Agbtepov, Yoo €vo. GLYKEKPIUEVO TOTTO TTPOIOVTOG, TPOTEIVETOL O CMOGTOC GLVOLAGHOG TV VO
mopayovtov o kol z. 'Exet amoderybel n enidpaomn tov 000 mopaydvimv oL apopovV TNV EVIGYLoN
NG SOKOILOVONG KOl TO TOGOGTO AVOTANPMOONS TOV TPOidvTog. O KaADTEPOG GLVOLAGLAG Yol AVTO

10 €100¢ TPOToVTOV elvar &vag pKpdg mapdyovtag eEopdAvveng o Tov odnyel o yaunAn evioyvon
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¢ petafintétmrog e {tnong Kot évag Heydlog mapdyovtag acAielng z, odnyel o€ PEATIOTA
EMIMEDO TOV TOGOGTOV AVATANPOONG TOL amobépatoc. Me tov Tpdmo avTd, N ETOUPEIN LEIDVEL TO
¢€oda mov Ba TpokvLYoLV amd TV emidpacn bullwhip kat emttvyydvel T0 PHEYIOTO TOV TOANGEMV Kol
mv avénon g kepdopopioag tov. Efvar onpoavtikd va onueimdel 6t k4B etapeio Bo mpénet va
e€etdoel To €100¢ TOV TPOTOVTOV TOL EUTOPEVETOL KAl TO TEPIODPLA KEPOOVS TOL TAPEYOVTOL, TPV

™ AMyn O6motag amdPAcNS GTOV TOUEN OVTO.

4.2 Agvtepn 'Epevva: tov Kelepouris T. , Miliotis P. & Pramatari K. (2008)

4.2.1 Xxomog NG £pEvvag

O Kelepouris T. , Miliotis P. & Pramatari K. (2008) e&étacav v entyeipnoiokn ntoyn tov BWE,
HEAETMOVTOG TNV EMIOPAOT TOCO TV TAPAUETP®V avortAnpwong Yo to BWE, 660 kat t yprion tov
onueiov moAinong (POS), v avioAiayn oedopévov yoo v €EOUAAVVON TOV OMOTEAEGILATOG
bullwhip. H Aertovpyio ¢ oAvcidag €podlacpod ce dV0 oTAdW, YPNOUUOTOLEL TPOYUATIKA
dedopéva POS omd por eAdnvikr] etoupeio Movikov gupmopiov. Xpnoyomomdnkoav dedopéva
TPAYUOTIKNG {ATNONG Y TN HOVTEAOTOINGN TNG MOMTIKNG TapoyyeAMag Mg amAng oAvcidog
€QodlGOV. Méca amd mepduota mov Eywvav, exefatdvovtol ta avaivtikd topicpoto twv Chen
et al., OXETIKA [E TI§ EMATOOELS TNG EVIGYVONG TNG HETAPANTOTNTOG TOL XPOVOL TapayyeAog Kot
eMMALOV SlELPVLVONKOV Ol EMMTOCELS TOL YPOVOL TAPAIOCNG TOV TPOIOVTOG TOL TO TOGOCTA
CLUTANPOONG TOV KOUPOV €POSOCTIKNG 0ALGIdag mov ypetdlovior Yo vo oAoKANpmBOovv.
EmnmAéov, peremOnkav ol emmtmoelg tov mapayoviov eéopdivvong kot acpdaielng oto BWE kat
TOV TPOIOVTOV. XTO TEAELTAIO HEPOG TNG LEAETNG TOVG, £JEIEAV TG 1) XPNON TOV KOOV GTOLXEI®V
POS oand 1o avotepa otddia TG 0ALGISNS £QOSOGHOD UTOPOVV VO UELOCOVY CNUOVTIKG TIC

SKVULAVOELS TIG ToparyYEMES Kol oTa EMIMEdN TOV OmoOEUATM®V TOV TNPOVVTOL.

4.2.2 Avalvon g épevvag

Avoivticotepa mn etatpeion mov pedetnOnke eivor pion dAvcido KOTOSTNUATOV TOVTOTMOAEIOL
Movikng toinong otv EAAGda, pe mepimov 250 kotootiHoto AOVIKIG TAOANONG Kot 7 KEVIPIKES
amobnkec oe OAN v EALGOa. H advcida epodiacuod sivor dopmpévn oe tpia otddia. To mpdro
OTAOL0 OVOPEPETAL GTOVG TPOUNBELTEG TG 0AVGIdNC. £TO HECAIO OTASI0, Ol KEVIPIKEG amobKeg
(CWH, central warehouses) 0o maifovv to poro 1oV evdtdpesov pvBuotikod amobépatoc. Kabe
amobnkn etvar vrevBovn yuo v Tapoy” Tov KABE apPBROD KATAGTNUATOV ALOVIKNG TOANCNC.

Télog, To KataoTHHOTe AMOVIKNG TOANong Ba avtomokpiBodv ot {ftnomn tov Tehat®v, 11 omoia
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kataypaeetoar ota otoryeic POS. H doun g aivcidag ameucovileton oto Zynua 1. H etoupeia
Aertovpyel o TEPLOJIKT avabe®PNON TNG TOAMTIKNG avamAnpwong o€ efdopadiaio faon. Xto TéAog
k@O mepidoov t kdbe Kotdotnuo Sivel €VIOA oe o ovykekpiuévn amodnkn. H moapayysiio
nopadideTon TNV emOuevn Muépa, 1 omoio PplokeTon otV apyn ™G EMOUEVNG TEPLOdOL t+1.
Xpnoiponombnke tov cupPoAopo 1 yio 1o gpovikd mEPOM®PLO TOV KATAGTHIOTOG KOl COUPMOVE, LLE
v mpocéyyion tov Chen, Drezner, Jennifer & Simchi (2000), oyetikd pe tovg ypovoug, Exovpe 1 =
1. Avtiotorya, n Kevtpikn amodnkn mapatnpet T TapayyeMES TOV KOTASTNUATOV KOl OTIVEL EVIOAN|
OTOV QVTIGTOLYO TPOUNOEVTH TPOKEUEVOL VAL avave®oel To amdBepd e, H mapayyelio mpémet vo
napadobel péypt 1o TéA0g TG mEPLOdoL t + 1 amd Tovg mpounBevtéc. TIpokeiévon va amo@evyBovv
eowvopevo ealelyewv, KaOe amobnkn dwmpel amodbepo acpareiog, ico pe ™ péon {Rnom pog
mEPLOOOV Oéka Muepdv. o Tov 1810 AOYo, kabe Koatdonua dtotnpel andbepo aceaieiog ico pe
{qomn dvo NUEPDOV.

Zyquo 1: Aopn €podiacTikng aAvcidog

Ava@opa og ypfiopovg 6povg

Xpovog mapddoong mapayyehiog: I[lpdta peietdue v emidpacn g adéEnong tov ypovo

mopAaooonG mapayyeMag, otnv evioyvorn UETaPANTOTNTOS TNG TOPOYYEMOS KOl GTO TOCOGTO

OVOTTAPMOOTNG TOL TPOIOVTOG OV £xel emtevyOel omd to Koatdotnua, poll pe To andbepa aceareiog

OV OOLTEITOL Y10l OVTO.

Hapayovrog eEopdivveng (a): Xpnowomomnke ypopukn ekbetikr] efopdivvon pe pia

TOPAUETPO Yoo TNV eKTiUNon ¢ peAloviikng Ofmnong. ‘Exovue peietoel 11 emmtdoels Tov

SPOP®V TIUADV TOL CUVTEAEGTI EEOLAALVONG, YO TNV €vioyvon petofAntoétnrog g {ftnong Ko

T0 TOGOGTO TANPWOOTNG TOV TPOTOVTOG TOL TO KATAGTNO EXLTVYYAVEL.

Yvvreheotis ac@areiog (z): 'Exovpe HEAETNOEL TIC EMATOOCEL, TGOV OOPOP®V TIUADV TOL

OLVTEAEDT aGPOAEing z otV evioyvong petofAntdtrog {Tnon Kot 6To T0GO0GTO TANPMOTG TOV
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TPOIOVTOG OV eMTVYYAVEL TO KAOE KoTAoTHa. H aviaAlayn mAnpo@opidv yivetal VIO KOVOVIKES
ovvOnkeg Aettovpyiog TG aALGIdAG £QOOLOGHOD, OTTOL KAOe KOUPOC TG aAvcidag dnpovpyel o
mpoPAheym yio v emopevn mepiodo pe Paomn ™ {tnon mov avtiHeT®mlEl amd TOV TPONYOVLEVO
KOpPo g aAvoidoc.

XPNOIUOTOLDVTOS TNV AVIOAANYT TANPOPOPLADV, 1) KEVIPIKT amodnkn £xel TpocPacn ota dedopéva
™m¢ Tomg TV TEAAT®OV Ko ONUIOVPYEL TIC TPOPAEYELS TNG, COUP®VA LLE QVTO, TOPUKAUTTOVTOS
™ otpéfrwon mAnpopopiog mov mpokaAeitar and Tov KOpuPo katactnudtov. Ot Kelepouris T.
Miliotis P. & Pramatari K. (2008) fcdpnoov 61t n avtadlioyny tAnpogopidv propel va fondnost

o Lel®OT TOV SIIKVUAVOEWDY TOPAYYEAMV TNG amodnKNG Kot ToV HEGOL KOKAOL OmoBENATOG.

To povtého
D¢ (lmon tev medatdv yio v tepiodo t
1: ypbvog mapdooomg Yo TO KATAoTN O

L: ypdvoc mapdooong yio v amodnkn

é/

" ektipmon g {tmong mov Ta Kotaotipoto 0o aviipetoricovy maveo amd 1 peAlovrikég
nePLOS0VG
éL

" ektipmon g &ytnong mov ot amofnkeg Oo avtipetonicovy Tavem and L pellovtikég meptodong
T, TUTTIKY ATOKAIOT] TOV GOAALOTOC TPOPAEYNS Yo TIG TEAELTATEG P TEPLOOOVG, t - p €wgt - 1
g : maparyyero whve amd £vo onpeio ylo 1o KoTdoTnpo

w

Y. , . Lo , ,
: mapayyerio Tdve omd éva onueio yo v amobnkn

N
: amdOg0 0TO KOTAGTN LA, OTO TEAOG TNG TEPLOJOV t

' amofepa oty amobnKn, 6to TEAOG TG TEPLOSOL t

q , . , . .
:mapayyedio mov £xel Tomobetn el 610 Katdotnua o€ povo t

q , . , , ,

: mopayyelMa mwov £xel TtonofetnBel oty amodnkn oe ypovo t
H mpocopoimwon npaypatonroleiton pe dadikacio 600 otadinv, Onwe ansikoviletor oto Zynua 1. To
Katdotnua avietonilelt {tnon Dy kot amobnkedel 11g mapayyelieg oty Kevipikn amodnkn. H

KEVIPIKN amoBnkn kdvel mopayyerieg mpog toug mpoundevtés. Ymobétovpe, 0Tt ot TpounBevTé
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napadidovv TIg mapayyerieg o ypovo L. H kevipikn omobnkn mopadidel 11 mapoyyeiieg oto
Kataotnpa o€ xpovo 1, avaroya pe ) dwbecipudtta TV omodepdtmy.

H Omon tov mehatov: To katdotnua Ppiocketor avipétono pe ™ (frnon Dy xotd 1 didpreia
Ka0e mep1odov. Avtd yivetar cOpe®va pe o Tpaypoatikd oedopéva POS mov o MovoroAntig pHog
napeiye. g ek TovTOL, M {TNOT TOL TO POVTEAD pOG YPNCILOTOLEL Elvan 1 Tpaypatiky {fTnon mov
avTipetonilel n eToupeio Movikov gpmopiov.

Xpovog mapayyeriog: g7 H mopayyerio tonoBeteiton and 1o katdotnpe 6to T€A0g TG TEPLOSOL t

Kot o Tapadobel oty apyn g meptddov t + 1. Avtictorya, ot mopayyehieg g,’ tomobetovvTol 6TV

amobnkn oto TEAOG NG TEPLOd0L t Ko Bo mwapadoBovv oty apyn ¢ meptodov t + L. Ot ypodvor
ELVOL VIETEPUIVIOTIKOL KO YVMGTOL EK TOV TPOTEP®V Y10 TNV TPOUN el TV KOUP®V TG aALGidag.
HpoPreyn: Eivar ypappkn exBetikn eEopdAvovon e o TopaeTpo, mov eivol yvooTn o LovTELO
npoPAeyng Tov Brown, Kot ypnoomoteiton yo tnv mapaymyn exktiunoenv e (fmone. H E; etvan
n anA) kou E' elvon n dumhn exBetikn ogpd eEopdivvong yio to katdotnpa. o avaivtikd, to
ATOTEAECULOTO TNG OTANG EKOETIKNG oEpdg ivar Ta €€1G:

Ei=aD¢+ (1 —a) E-1 (1)

Evo® yio ) oA exBetikn oepd,

E'=aE+(1-a)E', ()

H otabepd a (0 <a <1) elvar o mopdyovrag eéopdrvovong. Oco peyaddtepn eivor o, 1060
TEPLoGOTEPO 0 OAyOpIOnoc AapPaver vwoyn v Dy yio v ektipnon g emopevng meplodov.
Xpnowonowwvtog Tig B ko E’¢ ypovoceipés, o ahydpiBpog mapdyet tnv npoPrenduevn (Rmmon tov
TEAATOV OG EENG:

aa=E+(E.— E' )=2E— E', 3)

Kot

2 (E-E"
b= = ) )

H mpoPreyn g vy ™ {mon tov medatdv g meptodov t + 1 Oa efvan £ = o + br. Téhog, 1
ektipumon g {Tnong Tev TeEAAT®OV Yo TG EndpeVES TEPLOdoLG 1 Ba giva:
D! = (max{l—-1,1)" (5)

Avtiotoya, o 1d10¢ aAyopiBuog ypnopomoleiton yioo v omodnkn, avrikabiotdvtag v {ntnon
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xpovocepmv D oy e&icwon (1) pe tig mopayyerieg ypovoosepav g tov katactmudtov. H
extipmon g {ftnong v ta katactipato oe L peAlovtikég meptodovs, 61 cuveyELd, Ba elvat:
AL .
P = (max(L-1.1) “ (6)
XpNoomotovpe 10 HoVTELO TPOPAEYN S Mrtpdovv, eneldn awtd ivar Tov ypnoyLonotel n etanpeio

NG HEAETNG Kot aTO €lval Eva EVPEMG YPNCILOTOLOVUEVO LOVTEAD TPOPAEYTG.

oMtk amoBepdtov: To6cGo 10 Kotdotnua 660 kol 1 omobnkn YpPNoWomoince Hio omin

nopoyyerio moltikng aroBepdtov. H oepd ndveo ar to onueio y; yuo to katdotnpa £xet og:
s A/
=D +7 T (7)

Me &' M tomiky andkMon tov 6eEAuaTog TPOPAEYNG KATE T SLAPKELD TOV TEAEVTO®V TEPIOSMV

&' P
= (8)

[Na Adyovg amhdtrog mpav Cp = 1. Xta mepdpotd mov ékavav , ypnotporomoov p = 10
nePLOdovs. z (z> 0) oty (7) ivan yvoot) g Tapdyovtag aoPAAElog Kot ETAEYETAL AVAAOYO LLE TO
emBouunTo eninedo vVANPESIOV. AvticTol O, TO AVAOTOTO onueio TG amodnkng Ba sivat:

v/ =D/ +z6, (9)

L

Kot 1 tomkn amdxiion 1ov 6eaAnatog TpoPAeyng % B sivan

p—1

2
[ (g — 5,
i=0

p

6. =C,
(10)

Tomo0étnon Mopayyeriiog: Toco t0 KatdoTnUo 0G0 Kot 1 amwoBNKn AEITOVPYOVV GE TEPLOOIKY|

avaBedpnon TOMTIKNG. XT0 TEAOG TNG TEPLOOOV t, TO VTOAEIMOUEVO amdOEL TOV KATAGTNHOTOS O

etvat:
s :max{s }—(D —-q ) (11)

Koo Ba ftov va onueiodel, 61t  vrepPoiikn) {Ron 0ev HETAPEPETOL GTNV EMOUEVT] TEPTODO.
Aoppdavovtag vroyn to vrdAowmo TV amobepdtov Kot v TpoPreyn {tnong, 6To TEAOS NG

TePLOSOL t, TO KaTAoTNHA TOTOOETEL oL g; mapayyerio otV KevIpikn anodrkn, £T01 OCTE:
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g =max{y; —max{s;,0} + kD0
(12)

Y¢ avtifeomn pe toug Lee (1997) kot Chen (2000), . O Kelepouris T. , Miliotis P. & Pramatari K.
(2008) ypnouomoincov £vo LOVTEALD KOTA TO 0010 Ol TopayyeMEG dEV UITOPOVV VOl EIVOIL PV TIKES
KoL OV EMTPEMETOL VO EMGTPAPOVV, EKTILMVTOG OTL TPOKELTOL Y10 £VOL TLO PEAACTIKO GEVAPLO Y10l
Ho aAvoidoo QodIGHOD AAVIKNG TOANGNS 0OV TavtonwAeiov. EmumAiéov, n oepd kataotuitov
neptlopfdvel po Tpochetn mocoTNTO amobepdtov aceaieiog,  omoia ival £va KAdopa 6mov k
elvar évag BeTikodg apBpdg Tov HEGOL YPOVOL TapPAdoon S TNG TapayyeAiag o€ oTiyun mov 1 {itnon

!
' mopatnpeitot 1§ TEAEVTAIEG TEPLOOOVG P:

o,
D!= max {I-1,1}| =—— (13)
p

O ouvieheotig ao@dletag mov AauBdvoviatl vdym otov 6po &' (9) and 10 y’ amockomei oTNV
"Tpootacio TOL KATUGTAUATOS amd TIS OKLUAVGELS TS {Tnong mov B puropovoe vo 00Nynoel
oE €0QUANEVEG TPOPAEYELS, EVD TO omdOepo acureiog kD' , oty e&icmon (12), eloyiotonoled
mv mlavotnta EAAelynG amobépatog AOyw un moapddooong amd v omobnikn. H alvcida

EPOOIOGLLOV, GTNV TPAYHOTIKOTNTO AEtTovpYEl e avtdv Tov Tpomo. Katd tov idto tpdmo, 1 amodnkn

TapaTnpel T0 LVWOAOUTO oo KaTd TO TEAOG TG TEPLOSOV t:

s = maX{StMil’O} _(q’r _qxl) (14)

Kot tonoBetet v mapayyerio otov mpoundevtn g, og e&ng:

g, = max {y,‘”’ —max {sl‘”, O} +kD!, 0}

(15)
D
Omov n péon (Rnon~ , Tov 1 amoB KN AVTHETOTILEL HETE TO YPOVO TOPASOGNG TG TaPayYEALaG
L Ba gtvar:
P
_, (max{L-11} Zq"i
D/ = ! (16)
max {l -1, l} P

To xatdommuo kot ot amobnkeg kdvovv mapayyehieg kabe max {l -1, 1} wxoar {max L-1, 1}

mEPLOOOVG, avtioToro, ONAadn dev yivetal mapayyeAio, oV 1 TPONYOVUEVT OEV £YEL OKOUN
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TapadoDel.

Avtolrayn] TANPOPOPLAV: XTNV TEPITTMOT AVIOALNYNG TANPOPOPLOV 1| amobn KN £xel TpoOcPaon
oT0 0€00UEVA (NTNONG TOV TEANTAOV KoL, EMOUEVAS, UTOPEl va Tapdyel mo akpiPeic mpoPAéyels. Xe
avTy TV TEPinTOON, N TPOPAeYN L” o T {RTNoM TV TEAUT®OV TG TEPLOdOoL t + 1 Ba mpokhyovv
and 116 eElomoelg 1 - 4, yopig aviikatdotaon g Dt oty (1), pe t1g mapayyerieg xpdvov g, twv
KOTOOTNHATOV Onmg avapéptnke mapamdve. Q¢ ek tovtov, Oo etvar "=y . H npdPreyn g
Mmong mov 1 amofnkn Oa avryuetormiost oe L peAloviikéc mepiddovg Ba eEarxorovbel va
napdyetar and v e&iowon (6). H tumikn amdkiion tov opdipatog tpofieyng yio v arodnkn o
etvan fom pe eketvn Tov kataoTHATOS Kot Oa Tpokhyet amd v e&icmon (8). EmmAéov, n péon tiun

mopdooong ¢ mopayyeiiog mov 1 {tnom avtipetomilel Kotd T OdpKE TOV TEAELTAI®V P
EL
neplodov, - Ba mpémer topa va Pacileton o dedopéva (RTnong Kot Oyl 6TIC TopoyyEAieg

KATOGTNUATOV:

D' =

= (max{L—l,l}] 2D,

max {/-1,1}

(17)

AxorovbBia evepyeumv: Kébe max {1 - 1, 1} mepiddovg, katd 1o téAog TG TEPLOSOV t TO KATAGTN L
eKTIG ™) {RTNon ToL XPEVoL Tapddoong Thg Tapayyeriog D kat vroloyilel T mopayyehio méve

and to onpeio y; . X cvvéyelo torobetel TNy mapayyeiio g, otnv amodnkn, n onoia Oo wapadobet
omv apyn g neptodov t + 1. Katd tov 1610 tpdmo, kébe max {L - 1, 1} mepiddovg, katd to T€A0g

™G TePLOdoL t, 1 amodnkn ektind 1N {fTnom tov xpoéHVoL TaPEO0oNG TNG TOPAYYEATNG Ef Ko

vroroyilel v mopayyeria mdve am’ to onpeio y. Ztn ocvvéxela Ttomobetel v mapoyyeiio ‘a o€
éva. eavtaoTikd mpounbevt. O mpounbevtng o mapaddoel v mopayyehio otnv apyn e
neptodov t + L. Enuewdvoovpe 6t n amobnkn dnpovpyet v mpdPreyn g Rong yuo o xpovo
nopédoong D" apod &xel eréyEel TV mapoyyedio. ¢ amd To KATAGTNHO, OTHY TEPITTOON Un
AVTOAAQYTG TTANPOPOPLDV.

Xpnotponoteitor 610 VIOOEYHO pioe popen wevdoaAdyopiBuov. Xpnotpomoteiton  péon {inon
TV Tpotev 10 Teptodmv 51_10 Y10 VO TPOETOLUAGEL TIG HETAPANTES Tov povtédov. H peAloviikn

Nton ogv gival YyvooTn €K TOV TPOTEPMV, AAAL ypnooromOnKay ototyeio Tov Nrav StbEsa
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€K TOV TPOTEPWV Yo TNV €KKivion Tov cvotnuatog. H Aettovpyia g aivsidag epodiacuov Ha
pémeL va, Stopopembel o¢ e&ng:

Agdopéva Tnong

Ta dedopéva {Tnong d6OnKav ard eAAnviky etoipeio Aovikov gumopiov. To dedopévo mponAbov
and ta otoyeio POS, 6mwg kataypdeovion and ta kataotnuata. Ta otoyeio avapépovior o1
{Non mov mapaTnpEital 08 GLYKEKPIUEVO KOTACTHUOTA Yoo pot Tepiodo 52 gBdopddwv, and tov
IovAo tov 2003 ém¢ tov Tobvio tov 2004. Ta 48 mpoidvta, yio ta. omoia B ypnoporotoHvToL
dedopéva, emAéydnkay and v mowidia mov 1 etaipeia epmopevetan (mepimov 40.000 drapopeTikd
npoidvta) ypnoiponowwviog tasivopunon ABC. Ta mpoidvta dwavepundnkav amd Tov OyKo TV
noAoewv o€ £ion. 'Exovv emideyel 38 mpoidvia amd v kotnyopia A, 7 and v Katnyopio B ko 3
nwpoidvta amd v katnyopia C. H obvBeon tov odetypatog mapovoidletar otov Ilivaxka 1. H
TAeloynoio TV Tpoidvtwv Tov delypatog Ppiocketar otnv Kotnyopio A, n omoia amoteleiton omd
TOYEWG KIVOOUEVH KATOVOAMTIKA TPOTOVTAL.

[Tivaxag 1

[Ipocopoimnke n Aettovpyio g aAvcidog podtacod yua 52 mep1ddovg. Av Kot eivor puo aAvcioo
EPOJLOGLOV TOALUTAMY TPOiOVTWV, 01 TPoPAdyelg (Tnong Kot ot aro@Aacelg mapayyelMoag yivovtal
vy KaBe mpoidv Eexymprotd kot aveEaptnta omd To dAAa TPoidvta. XT0 TEAOG KAOE TEPANOTOC
KOTaypaeonkov ot TIWES TOV TOPOUETPO®V TOV HEAETNOMKOV Kol TIG OVTIOTOUEG TIUEG TV
TOPOUETPOV TOV TEPLYPAPOVTOL TOPAKAT®, EKTOG O TIG TIHES TV TPOTOV 10 TEPLOd®V Yo TNV
npocopoioon. Eravainednkoav ta 010 mepdapota yioo Oha ta 48 mpoiovta. o mwapddstypa, ov
Bélovpe va peletnoovpe Vv emidpacn Tov ypdvov mapddoong mopayyeriog 1, yia atleg 1-7 Oa
Kévovpe 7 x 48 = 336 nepdpara.
210 T€A0G TOV KAOE TEPALATOG KATOYPAPT KOV Ol AKOLOVOES HETPNOELS:
E&opdrvvon petafintomrog (mmong: Metd and ke meipapo 1o voloytotikd poviérlo Oa €xet
TopAaSel TN ypovocelpd  mopayyeAlog g Ttov Kataotipatos. Opileton g efopdivvon
petafintomrog g gtong (DVA), og 0 Adyog NG TUTIKNG AmOKAIoNG TS TAENS XPOVOGELPDY TOV
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KOTOGTNLOTOG, TTPOG GTNV TUTIKT oOKALGN TOL ¥pdvov {RTNoNG TG OEPAC:

o

(18)

[Tocootd cvumAnpwong tov [Ipoidvrog: Avtd eivar 1o KAdopo tg {Tnong tov TPoidviog Tov
KOAOTTETOL Otd Tpoidvia oty amobnkn, onwg opiletor amd tovg Chopra kor Meindl. T n
nePLOdoVG (otnV mepintmon pog n =52 -10 = 42) 10 10606Td AVATAP®CNS TOV TPOidVTOG B elvat:

n

> (D, -max{D,-y,,,0})
PFR (%)= 100 (19)

2.0
i=1

Méoog kvkrog amoBépatog: H tedevtaio pérpnon eivor 1o péoo andbepo kdxiov (MCI) mov

KPOTAVE TO KOTOOTAUOTO Kol 1 amobfkn oe mep1ddovg n, 6mwg opiletor amd tovg Chopra kot
Meindl. H e&iowon (20) diver to MCI yia 10 xotdotnuo. To MCI yuo v amoBvxn vroAoyileton pe
aVTIGTOU(O TPOTO:

(s +q.)

MCI ==L (20)
n

Amnoteréopato- Ematoogig Tov ypovov mapadoong

AteEnydnoav mepdpata yio 1 =1, 2,. . ., 7 ya 0Aa ta 48 mpoiovia (Onradn 7 x 48 = 336
mepapoata) Ko peAetnOnkav 10 DVA Kot 10 TOG00TO GUUTANP®OONG TV TPOTOVI®V Yo, TO
katdotnua. Koatd 1t dudpkeld tov melpopdtov dwmpndnkav OAeg ot GAAEG TOPAUETPOVS
apetdfinteg o= 0,5, p = 10 meprdodovg, z = 2, dev omarteitor emmAéov andbepo aceareiog mwov
npaypatorombnke oe (k = 0) kou dev vrhpyer avtariayr mAnpoeopidv. To amoteAéopuatd o€
oYéomn UE TIG EMMTAOGELS TOL ¥POVOL TOPAdoonG TapayyeMag emPePotdvovy Ta EVPNUATO TOV.,
Chen kot Simchi-Levi kot Zhao. H avénon tov ypdvov mopdadoong, avéaver v DVA o10
katdotnua (p-value <0,001). EmmAéov, dtoumotobnke , 61t n avénon tov xpoévov mapdooons e
mopoyyeMag €xel G AMOTEAEGUO TNV UEIMOT TOL TOGOGTOV OVOTANP®ONG TOL TPOIOVIOS TOL
emruyyavel 10 katdotnuo (p-value <0,001), wotdco, e&nysitonr TO HKPOTEPO TOGOGTO
dwakvpavong. Ot dokipég €det&av, 0Tl vILdpyel onuavtiky avénon (p-value <0,001) peta&d dAwv
TV €NTA OpAd®V 1 g oyéon pe v DVA ekt6g amd v avénon tov opddwv 1 =1 kot 1 =2 (p-value

= 0,581). H peimon tov puOuod avamidpmons tov mpoidoviog HETaED TV opddmv glval moAy
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AMyOTEPO OMNUOVTIKN, HE p va Kvpaivetor arnd 0,112 - 0,604.

Exto¢ and v avénon g péong tyung tov DVA, damotdbnke, 6Tt vadpyet o avénon otnv
dwkvpavon tov Tinov DVA, 6nwog n advénon tov ypdvov mapddoonc. To teot tov Levene yuo v
opotoyévela emPePaidvel MV €TepoyEvela TV Opdd®V 6g oyéomn pe 1o xpovo 1 (Levene otatiotikg
= 112.32, p-value <0,001). H av&nomn g dwkdpavong g DVA yu dtapopetikég tipég tov L
OMOOEIKVVETOL ATO TNV TUKVOTNTO TOV TUPTVO GTO GYNLLCL. 2.

Inuetwvoovpe Ot yio 1 = 1 vdpyer vymAn cvykévipoon tov Tipdv DVA yOipo oto 1,3. Aedopévng
NG ETEPOYEVELNG TV OLAO®V, Ba TPayHaTOTONB0UV EMITALOV 1GYVPES OOKIUESG Y1 TNV 160TNTO TOV
péocmv v v emiPePainon tov evpnudtev pog. H enidpacn tov ypdvov mapddoong tov DVA kot
TOL TOGOGTOV CLUTANP®ONG £EaKoA0VOET va gfvon onpavtikn (p-value <0,001) (ITivakag 3).

[Tivaxag 3

[Tpokeyévovr va peketnBel m emidpaocn ¢ avénong tov ypdvov mapddoong oto amdbepo
0CQOAELNG, TO TEIPOLO TPAYUATOTOMONKE ETAVEIANUUEVA Y10 OLUPOPETIKEG TILEG TOV CLUVIEAEGTN
acparelag amobepdtov k (elomon 12) mov kvpaivovion and 0 émg 2,5. Eavd mpaypatomomonkoy
TOL TEPAUATO Y10 TPELG TIEG TOL YPpOvoL Ttapddoons 1 = 1, 3 ko 5. To Zynua 3 delyvet Tig TéG TOL
HEGOL TOGOGTOV TANPMONG TV TPOIOVTIWV, TOV TO KATAGTNUO KOTAPEPE KATO TN OLOPKELD TNG
Tpocopoimong yia Tig 01dpopeg TES Tov k ko 1.

H avénon tov mocootod TAnpwong mpoidvtog kabne avcavetar to k dev elval onpavtikd evpnua,
KaBdG avtdg eivar o okomdg tov ovvieheot k. To a&oonueioto edpnua eivar 6tL 660 T0 1
av&dvetal, 10 Kotdotnpa ypelaletol meplocdtepo amdbepa aceareiog yio vo emtevybel to 110
TOCOGTO TANPWOONG TOL TPolovtoc. [1a mapdderypa, mpokeévoy va emtevybel €va m0c00TO
nampoong 95% otig meputtdoeg 1 = 1, 3 ko 5 10 katdotnpa ypedleton k = 0,5, 0,9 ko 1,3,
aVTioTOTYOL.

[Tivaxag 2
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Yymua 2: Demand Variability Amplification (DVA), E€opdivvon petapintottog mong

Emppon exBetikng e€opdivveng (o) Ko mapdyovtos ac@arerog (z)

Ta ocevéploa mpocopoimwong emavelAnuuéva, €govv VTOAOYLoTeEl Yoo TEVTE TWES TOL €KOETIKOV
mopdyovta eEopdivvong (oo = 0,1, 0,3,..., 0,9) xor evvéa TéG T0L GLVTEAEST OmobepdTmV
acpoieiag (z = 0,1, 0.4,..., 2,5). Exovue éva chvoro 5 x 9 x 48 = 2160 -1 Babupovg elevbepiog. Kot
TAAL, Ol GAAEC TOPAUETPOL S1ATNPOVVTAL OUETAPANTES KATA TN OAPKELD TOV TEPAUATOV: 0 ¥pdvog |
&xel oprotet ioog pe 1, p = 10 mepiodor, dev kpateiton andBepa aceareiog (k = 0) kol dev AapPdver
yopo kapio avtarliayn TAnpoeopiodv. Ta amoteAécpata dciyvouv, 0Tl | avénon g a&iag gite Tov
o 1M T0V Z, dgv £xel onuavtikn emidpacn otnv avénon tov DVA (p-value <0,001). Avtifeta, t0

poidv az dev €xel kapia enintwon otnv DVA (p-value = 1).
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Eyua 3: [oocootd mpoidvtog og cuvdptnon Tov k kot 1

ymua 4: DVA o¢ cuvaptnon Tov a Kot z

To oynua 4 detyver avénon tov DVA wg cuviptnon tov a kot z. Opoing, 1 adénon gite ToL o 1 TOL
Z €Yel ONUAVTIKY €mMdpacn oV av&Nncn ToOL TOCOGTOV TANPMONG MOV TO KAOE KATAGTNUA
EMTLYYAVEL KOTO TN JOudpkew Tov mepaupatog (p-value <0.001). Qotdco, OBa mpémer va
onueiwoovpe, 0tt  ototiotikn F yio 10 a etval pikpdtepn and 10 z, dAAE aKOUO, GTOTIOTIKG
OTUOVTIKY.

O1 ek T@V VOTEPOV SOKIUES emPePardvovy, Tt VITAPYEL Lo GTATIOTIKG onpavtikn (p-value <0,001)
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avénon otic Tinég v DVA dtav av&dvovtat ot Tipég Tov o kot z. Aappdvovtag voyT| To T0G0TO
TAMPOONG, Ol EK TOV VOTEPMVY EAEYYOL EMPEPaIdVOLY, OTL LTAPYEL O GTATIOTIKA oNUavTikn ( p-
value <0,001) avénomn 1oV T0606TO0 TANPWONG 060 ALEAVETAL O Z TapPAyovTaS. 26TOG0, N aENON
TOV OGOGTOV TANPWONG OeV €lval OTATICTIKG ONUOVTIKY 0€ OAEC TIG OUAOEG TMV TIUDV TOL
napdyovta o. To yeyovdg avtd, 6€ GUVOLOGUO LE TN CYETIKA Kkpn o&io TG otatiotikng F oty
avOALOT OOKVUOVONG, EVIOYVEL TEPOITEP® TNV OvVNOLYIOL HOG Yo TNV OokpPn emimtwon Tov

mopdyovta eEopdivvong o, 6to Tocootd TAnpwong (ITivaxag 3).

[Tivaxag 3
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Yymua 5: Ataypaupoto Tokvotntog yo Ty petofAntotto e mopayyeriog kol ™ peiwon tov

MCI (nécog KOKAoG amoBépatog)

[Ipaypatomombnkav 600 CePEC TEPAUATOV, TPOKEWWEVOL Vo, HEAETNOOVV Ol EMMTOCELS NG
AVTOAAQYNG TANPOQOPLDV, GTNV JSoKOUOVOT TTapayyeAlag TG amofnkng Kot 6Tov HEGO KLKAO
ATOYPOPNG OV KATEYXEL | amobnKN Katd TN ddpkela Tov mepapdtov. Kabe oet amoteleitan and
48 mepdpata, &va yuo kéBe mpoidv. XNV TPAOTN GEPE TEPAUATOV OEV YPNCIUOTOLEITOL 1
OVIOALOYT] TANPOQOPLOV, EVA OTN OEVTEPN GEPE TEPAUATOV YPNCLLOTOIOVUE  OVTAAANYT
TAnpoopt®dv. Ot TapaUeETpol GuUTANPwONG givat 1d1eg Kot Yo T 000 opddec: o =0,5,z=2,k =0,
1=1,L =2, p=10 nepiodol. Metpdpe tov avtiktumo avtaAioyng TANpoedpnong yo T peimon
™G HETOPANTOTNTOC, TTAPATNPOVIONG TNG UEIMONG TNG TUTIKNG OMOKAIONG TOV TAPOYYEM®DY TNG
armobnkne. H peiwon petafinromrag mapayyeriog (OVR) Order variability reduction €yetl o¢ e€nc:
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4’ _Wf‘o(q’w’ls ) 100%
o(a) @1

omov ot ekBéteg 0 kot IS amotehovv TV Kavovikn Aettovpyio Kot TV ovToAloyr TANPOQOPLOV. Oa

ovp =71

umopovsape  va petpnoovpe v DVA oty amofnkn ovil ywo v tomikn ondkion Tov
TapayyeEM®V, oAAQL otnv mepinmtwon ovt) n peioon dwkduovong tadéng Ba ddoel To 1510
amotélecua. Avtiotorya, METpaue TN Meiwon Tov pécov KOkAov oamobepdtov MCI reduction
(e&lowon 20):

MCI"° —Mmcr®
MClreduction = - 100%
McCr™

(22)
Ta amoteAéopato €d€i&av, OTL M avtaAdoyn mAnpogopudv odfynoce oe 21% peimon g
petafintotrog mapoyyeiiog g amodnkng, katd pEco 0po, Kot og 20% peiwon tov pécov KhkAov
anofepatov, kotd péco 6po. O mupnvag mukvotntoag ¢ peiwong g DVA ko ¢ peiowong mg
MCI amodewvieton oto Zyfua 5. Ta arnoteléopota Kabiotodv capéc, 0Tt N dtobesIdTTO TOV
TANPOPOPLOV GYETIKA UE TIS TOANGELS OTNV OMOONKT KOTEGTNGE duvATOV, 1 OO KN Vo LELOOEL
ONUOVTIKA TIS TopoyyeAieg ¢ KabBdg Kot Tov péco kvkho amobepdtov e Kot otig 6bo
TEPWMTMOGELS, 1| A0ONKN EMTVYYAVEL TOGOCTA TANPOGNS TOL TPOIOVTOG, Thve and 97% yio OAa Ta

TPOIOVIAL.

4.2.3Xvunepopata TG EPELVOG

Eivon cagéc and to amoteAéopata, 0Tt 1 aOENCT TOL ¥POVOL TOPAA0oNG EXEL CNUAVTIKN EMIMTMOON
OTNV OMOTEAECUATIKY AELTOVPYia TG 0AVGId0S £QOdLOcHoD. To KOTAGTNO VITOPEPEL OO LEYOAES
OKLUAVOELS, He amoTéAeopa TN pelmon Tov puipod AvEQPOSIOGHOD TOV TPOIOVTOG KOt VITAPYEL
avdykn vy ovénuévo amdbepo acPaAEiag Yoo TNV AVIWETOMTION TS {NTNong. Xto yeyovog Ott yuo
HEYOADTEPES TIUEG YPOVOL TO Kotdotnua moapdyel mpoPAéyelg (pmmong Mydtepo axkpifeic, avtd
amotelel pio amd TIG KVpleg outieg Tov omoteAéopotog bullwhip. H dvokoMa yio mapoymyn
akpifov TpoPAéyemv amodelkvoeTtal Kot omd TNV ovfavopevn SokOHOVOT  Evioyuong TG
petafintoémrog Rong, Ommg Kot Tov xpdvov mapdooons. H mpoPreyn g {ftnong sivor mo
€OKOAN OTNV TEPIMTO®ON GVUVIOUOL ¥POVOL TAPAOOCNS, OO O, Tl GE MEPIMTMGELS UEYOADTEP®V
rpOvVov. QoT1dc0, Yoo HEYAADTEPOVS XPOVOLS, KATOEG GEWPES (TNONG TPOTOVI®MV EMTPENTOVY GTO

Katdotnua va mapdyel okppeig mpoPAréyels, statnpaviog to DVA og younid emineda, evd dALES
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npoPAdyelg eivorl mo dVGKoAo va yivovy, e amotédespua Aydtepo akpiPeig mpoPAréyels. Tovtopot
YPOVOL TOPAOOoNG EIVOL OVGLUCTIKYG ONUAGIOG Yl TNV OTOTEAEGUOTIKY] Agttovpyia TG oAvcidag
€POJLOGLLOV OGOV aPOPd TNV OLOAT GEPA TAENS Kot T YOUNAG emineda amobepdtwy.

Ta amoteAéopata amd T HEAETN TOV EMATOCEMV TNG eKOETIKNG e€opdAVVONG KOl TOV TAPAYOVTOV
aceadeiog yio v DVA deiyvouv, 0tL  avénon eite g eEopdAvvong 1 Tov CUVTEAESTH ACPAAEING
Exouv ¢ amotéreopo TNV avénon Tov dtukvpdvoewy topoyyelov. To evpnua avtd emPeformver
TO, ATOTEAEGLOTO, TNG AVOALTIKNG Ttpoodyyiong Tov Chen (2009) oyetikd pe tov avtiktuomo g
ekBeTucng teyvikng eEopdAvvong oty enidpaot bullwhip. H avénon tov mocostod TAnpmong tov
TPOTOVTOG (O TAPAYOVTAS OCPAAELNS Z, LEYOADVEL € KAmolo Pabud. AdPape vdyn ta Tpéyovia
OTOTIOTIKA OTOTEAEGILATO Y10 TY CNUOGI0 TOV EXMTOGEMY TOL €KOETIKOV TTapdyovTo eE0UAAVVONG
K0l TO TOGO0TO TANPMOONG TOL TPOidvTog. To cuumépacua nTov, OTL 1 BEATIOTN TN OO Aoy TOV
pLOLOD OVATAP®ONG TOV TTPOIOVTOG TOIKIAEL HETAED T®V TPOIOVTWV, avAAoyo LE TN GUOT TNG
oelpag g {ntnomng tovg.

AvTtd avtiKatomTpileTol KOl OTO OTOTEAEGUATO TOV OOKIU®V, TOL 0&V TOPOLGLALoVV Koo
ONUOVTIKTY O10popd HETAED KATOI®V OHAd®Y, OGOV QPOPA TOV OVTIKTUTO GTO TOCOGTO TANPMOOTG
10V TPO1ovTog. Katd cuvénela, o€ OpIGUEVEG TEPUTTAOCELS, 1 avENOT ToL TTapdyovta eEopdivvong,
odnyel omv avénon tov ToG0oTOH TANPMONG TPOIOVTOG, GAAE Oyl G€ OAEG TIG MEPITTAOGCELS.
Aappavovtog vtoyn o ToPOTAVE OTOTEAEGLOTO, Ol SIOYEPIOTEC TPEMEL VO Aopdvouy vdyn Tov
OVTIKTUTIO T®V OVO TAPAYOVIWOV GTNV TOPAyYEAiD, TNV ENTLOPACT] TOV TAPAYOVTH OGPAAELNS Y10 TO
TOGOOTO GUUTANPMOONG TOV TPOIOVTOG Kot TN PEATIOTN TN OV TPEMEL Vo, AAPEL GYETIKA LE TNV
TOMTIKN avamApwons mov Ba ypnoiponombel. Ovolootikd, 1 ardeacn mpénel vo Anedel peta&d
™me ovénuévng petafintomrog, polli pe Tic GLVEREES TG, Kot TO PEATIGTOTOMUEVO TOGOGTO
CLUTAPMOTNG TOV TPOTOVTOG.

Agdopéva {RTNong avTaAlayng TANPOPOPIOV ENLTPETOVY GTHV ATOONKN VO LEIMGEL CNUOVTIKA TIG
TOAOVTOOELS OTIS TopayyeAieg kot Tov péco kOkAo amobBepdtov. H avioiiayrq minpoeopidv
EMTPENEL 0TV OmoONKN va Topdyel mo akpiPeis TpoPAEYEIS Kot ¢ €K TOVTOV VO HELOOEL TO
anotéleopo bullwhip kot ta enineda amobepdrov. EmmAéov, n avtaliayr TANPOPOPLOV ETTPETEL
omv omobnkn va mopakdpuyel TiIc AavBaouéveg mAnpogopieg mov TPOKAAOVVTOL OO TNV
opBoLoyiKN CLUTEPLPOPE TOV TPONYOVUEVOL KOUPBOL TG aAVGidaC, dONANdN O’ TO KOTAGTNLOL.

H avtoAlayn minpopopidv enétpeye otV amodnKn vo OVIOTOKPIVETHL O OTOTEAECLOTIKG Kol
OmOOOTIKA Kot amodelyOnke, 0TL elvar £vag TOAD OTOTELEGUOTIKOG TPOTOG Yo VO OUUACEL KAVEIG TO

arotéleopo bullwhip. Amodidovpe v dSwokdpovon tng peimong twv DVA kot tov kdKAov
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arofepdtov o€ SPOPETIKA TPOTLTTA TNG GEWPAG {TNONG OV YPNGLOTOMONKOY GTA TEPALOTOL.
Q61000, TEWPAUOTO LE TEPLGSOTEPQ A0 T 48 TPOIOVTO TOV YPTCLOTOIOVVTOL GE QTN TN UEAETN
Oo amoutobvtav Yo vo EYOLHE U0 CAMPECTEPT EIKOVO YO TIG EMUTTAOCES TOV OLUPOPETIKMV
HOVTEA®V NG {RTNOMG Y10 TOVG TAPAYOVTES ATOS0CNG TNS EPOJOCTIKNG 0AVGIONG TOV HeAETHON KOV

TNV TOPOVCO EPYOGTaL.

4.3 Tpitn épevva: tov Mohammad M.A., Boylan J.E. Syntetos A.A.,(2012)

4.3.1 Xxomog TN £pevvag
To Oépo avtg g epyacia NTav to AGON mPOPAeYNg kol n omwdO0CT| amobepdtv VIO TNV
OVTOALOYT] TTANPOQOPIOV TPOPAEYNG. ZVYKEKPIUEVA SlEPELVIONKE N GYXEON HETOED TOV EMOOCEDV
TPOPAEYN S KL TOV EMTTOCEMV amofEpatog 6to TAaicto piog dwadikaciog ARIMA avarapdotaong
mg among. Avo Eeywplotd ocevdplo EVOOUATOVOVIOL TNV oavaivon pog: H  Avtoiiayn
ninpogopidv mpdPreyng (FIS) ko Kapioa Avioriiaynq ITinpogopidv (NIS), oe po aivcida
epodlacpov dvo otadiwv. Ilpoceyyiletar to TpoPAnua avarvtikd pe ) Bondeia tpocopoimong. H
eYKVPOTNTO TOV DEOPNTIKOV OTOTEAECUATOV EKTIUATOL GE EVOL TPAYHOTIKO GUVOAO OESOUEVEDV
TOANGEDV OO £VO LEYAAO EVPOTAIKO TOAVKATAGTN L. .
Ye ooty TV gpyacia, dlepeuvatal, o€ o 0AVGidn €POdGHoy dVo otadiwv, 1 oxéon HeTad
axpipelag mpoPfAréyemv kot amobepdtwv, KoBMS Kot 01 TOPEYOVTEG 0O TOVG OTOI0VG, 1 GYECT QTN
eCaptatal. ‘Exet avalvbel po aAvcida epodoocpod pe éva puéhog oe kdbe otddlo, £vog
MOvVOTOANTNG Kol €vag KaTooKevaotng. Ot epeuvntég moipvouy ¢ OEO0UEVO Lo JldIKAGTo
qmong ARIMA 610 MOvVOTOANTA KOl EXIKEVIPOVOVTOL GE TPELS OTAGIUES SLodIKaGTeES, dONAON TIG
AR(1), MA(1), xat ARMA(1,1). Avtéc o1 diepyacieg etvar dtadedopéveg ota Bropmyovikd dedouéva
TOAMCEDV K01, WTOPOLV EMIONG VO AVIITPOCSHOTEDOVY GLALOYIKA TEPLGGOTEPO OO TO MLUOL TNG
oE1PAG SLOBESIU®VY GTOLEIMV Y10l TOVG GKOTTOVG TNG £PEVVAG.
Avo Egyoplotd oevapla evoopotdbnkav otnv avdivon tovg : m Avtodiayn I[TAnpogopiodv
npoPreymg (FIS) o Kopio Avradriayr ITinpogopidv (NIS) peta&d 100 MOVOTOANTH KOl TOL
KOTOOKELOOTH. 210 6eviplo NIS, o MovomrwAntg 6ev HolpAaleTol OTOLdNTOTE TANPOPOPID [LE TOV
KOTAGKELOOTY. AVTIOET®G, 6T0 oevapto FIS, o Mavorwintg popdletot Tig mpoPAEYELS TOL e TOV
Katackevaot. Ot mapayyerieg mpog mpounBevtéc, ot GLVEYELN, YivovTol e BAom T KOWVEG TOVG
nmpoPréyels. O1 dVO TPOGEYYIGES CLYKPIVOVTOL [LE TOV VITOAOYIGUO TG akpifetog g TpoPreyng,
TV vropxovtov KpatnBéviov amobepdtov mpog ekpetdAievon (inventory holdings) kot tov
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KOGTOVG amobepdtwy.

4.3.2 Avaivon g épevvag

X1 perétn avty, yivetor n vroBeot, OTL 01 AAVGIdEG EQPOOIOGHOL Umopel vo vioBetoovy pia amd
11 dV0 otpartnykés. Mia aAvcida epodiacol dvo otadinv Bempeital Kot 1 TPAOTN GTPOUTIYIKN Kot
OEV GUVETAYETOL OVTOAAQYT TANPOQOPIOV WE TO, LIOAOWTA WEAN TNG AALGIONS £POOICUOD. XTO
TAOIG10 OVTNG TNG OTPATNYIKNG, To LEAN Pacilovv TIC TPOPAEYEIC TOVG CYETIKA LE TIG TOPAYYEAIEG
mov AapPdvovtor omd To UETAYEVESTEPAUEAN Kol Oyl amd TOLG UNYOVICUOVS KOTOVOUNG
TANPOPOPLOV TTOV omacyorlovvTal. Avtd ovopdletar mpocéyyion yopic Avtaiiayn [TAnpogopiodv
(NIS).

Evolloxktikd, ot aAvcideg epodlacuod umopel vo VIOHETHGOLY [ GTPATNYIKY OVTOAAXYNG
ninpogopidv. H mpaktikn g avtaiiayng ovopdletar, Point of Sales (POS). H kown ypnon twv
dedopévov POS emitpémel ota péAN ™G 0AVGId0G €POSIAGHOD, OTMG GTOV KATOOKEVOGTH, VO
OTOKTNGOVV TTpoOcPacn o1 (TNoN Tov TUPATNPEITOL OO TO UETAYEVESTEPO UEAOC, OTMG Eva
MoavormwAnt. Y7o avtég T cuvOnKeg, TOG0 0 TOANTHGE, 00O KOl 0 KATACKEVAOTNS Elval o BEomn va
TAPAYoOVV TPOYVOGELS, Ypnolonowwvtag to ototyeio POS. Ot Ali kot Boylan (2010, 2011)
vrootpiEay, 6Tt av 0 6TdHY0G TNG Kowoypnciog Twv dedopévav etvar n dnpovpyia TpoPfréyemv, Oa
Ntav mo AOYIKO Yol TO AMOVOTOANTH VO KPOTHOEL TO. OTOWElo Yoo ToV  €avtd TOL, TOPd Vo
ypnotponromoetl ta. ototyeia POS. Xt cvvéyetn, mopovoialeta npoceyyion yoo TV Avtodiayn
[Mmpopopidv IIpdPreyng (FIS), ocdupova pe tv omoio 0 TOANTNAG KOl O KOTOOKEVAGTNG
YPNOLOTO0VV TiG 1018¢ TPOPAEWYELS Yo VO Kdvouy Ttapayyeriec. Avtd Ba umopovce va yivel pe dvo
TpomovG, €ite va popdloviat Tic TPOPAEYELS O MAVOTOANTAG LE TOV KOTACKEVOGTY| 1] VO TOPEYOLV
eviaieg TpoPAEYELG 6€ cuvepyacia.

Movtélo €@0OOLOOTIKIG 0AVGIONG

Oecowpovpe o 0Avcido €QodcHOD He dVO emineda, MOV amotedeiton amd &va PEAOG, T.Y. TOV
KOTOOKELOOTH, KOl §va GALO UELOG, TL.). £VOV MOVOTOANTY, KOl OGYOAOVUAOCTE UE TN PON €VOG
TPOIOVTOG A0 TOV KATOCKELOGTI), GTOV ALOVOTTOANTY).

H dwyeipton tov arobepdtov kot Tov 000 SERETOL amd TNV EPAPUOYY TNG TEPLOOIKNG TOMTIKNG
avamTANPOONG TOL omobépotoc. Xe avtd t0 ovotmua, 1 B€on tov amoBépatog (To omoio
TEPILOUPEVEL TO VAPV OOOEND + TIG TPOYPAUUATIGUEVES TAPOUAAPES — TIG EMOTPOPES) TO OO0
ovykpiveton pe éva 0edopéEVO TPoKaBopIoUEVO emimedo avatatov amobépatog (order up to level 1

OUT), kot éxet yiver 100om mopayyerioo €161 MGTE Vo QEPEL AT TN Béom péypt to kabopiopévo
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eninedo. O ypdvog avaminpwong g moapayyedog, omd tov eEmTepikd mpounbevtny oTov
KOTOOKELOOTI Kol OO TOV KATACKELOGTY GTOV MOVOTOANTY, £lvol otafepds, kot copPoiileton pe
L. O «xatackevaotig ovoropfdver éva k6ctog ~’moivng’(penalty) Otov vrmdpyel emotpoen
napayyehMoag, Kot éva KOGToG EKUETAAAEVLONG dlapopeTikd. 'Etot, to kéoTog amobépatog sival Eva
oLVOAO TOL KOoTOVG ekpeTtdAdevong (holding) ko “’mowvng”.

To eminedo OUT evnuepovetar kdbe mepiodo, TPOKEWEVOL VO EANYICTOTON|GEL TO KOGTOG
OVOLEVOLEVIG KO TNG EMOTPOPNC TTapayyeAiog, Kol To eninedo avtd vroloyiletal g to Afpolcua
™G avapeEVOEVNS {NTNONG KATA TO XPOVIKO TEPIBMPLO GLV TO ATODE ATPAAELNG.

g autn TV gpyacia, avtAohvtal EKQPAcELS Yo TNV VO OpoLG TPocdokia g {TNong Tov ypdvou
ToPAaoocNg TG mapayyeAiag, ya Tig Tpelg depyaocies: AR(1), MA (1) kan ARMA (1, 1). Etvon pia
YEVIKT £KQPOoT) TNG VIO Gpovg mTpocodoking yio ARIMA dradikocies.

H mpoPreyn okpiPeiog ektipdton YpnoUOmOIOVINS T0 UEGO GOPOICUN TOV TETPAYOVOV TOV
ocpoipatov (MSE). Avtod emrpémel po Oeopntikn avdivon mov mpémel vo. deEoydel, kot to
OTOTEAEGLLOTOL T CUVEYELN VO OOKILOIGTOVV GE TTPOAYLOTIKE ded0opéVa. Ta EUTEPIKA OTOTEAECUOTOL
exQpalovtal 6e OPOVG TOGOOTOV PEATIOCEMY, KOU OC €K TOVTOV OV €ivol ACVUUETPA OO TO
ouvnOn TpoPAnuata eEaptnong kKAipakag tov pétpov MSE.

AR(1) owowkacia

Hekwvdpe v avdivon pog pe v mopadoyr], 0Tt 1 dtadikacio {Rmong akolovdel o dadikacio
AR(1). HD¢itvor n {3mnon mov mopatnpndnke and tov Movom®AnT T YPOVIKY oTIyun t:

D=1+ pDe1 + &, (1)

omov T gival pa otabepd (T 0), p elvar 1 avTOTOAIVOIpOUN TOPAUETPOG Kot € €lval 1 KOVOVIKN
KaTavouy e PéoT Ty Undév Kat Stakvpoven 2.

Kartapyds, meprypdpeton n dadikacio mapayyeAiog Tov MOvOT®ANTH. Xt0 TEA0C TG mEPLOOoL t
(&xer €CayBel amd v Dy) o éumopoc eréyyelt T 0éom tov amoBéuatog kot tomobetel o TaAEN
peyébovg Yi HEe TOV KOTOOKELOOTN, TPOKEWEVOL va avomAnpwbodv to oamobépotd tovg. O
MavormwAntg Oa AaPel v mopayyeAactny apyn g XPOVIKng meptddov t+L+1. Xt ocvvéyewn, o
KATOOKELOOTNG YeEWiletan TN Owdikacioo mapayyeAiog Tov ¢ €ENg. Xto TEAOC TNG YPOVIKNG
TEPLOSOL t, 0 KOTAGKEVOGTNG AUUPAVEL KOl OTOGTEAAEL TV OTTOLTOVUEVT] TOGOTNTO TNG TOPAYYEAIOG
Y: otov Movortwint). HS; (t = 1, 2, 3,...) vmodnAdvel v Topayyedio TOV AMOVOTOANTH Ve and
éva eminedo katd TV mepiodo t. H mocdtnta g mapayyeiiog Y dideton amnd:

Yi=D:i+ (Si— S1). (2)

Ot Lee et al.(2000) &yovv dei&et, 6TL OTav 1 {Tnom akoAiovdel o AR (1) dwdikacia (eicwon (1)),
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o {fmom 1ov YPOVOL TAPAS0oTG UTOPEL VOL AVTITPOCSOTEVETAL OTO:

§Q+i:${r§(l—pi)+ ,o(l—pL“)D}JrgHL+1 (1+p)&,, +.. +(1+p+p +.. +p) ¢, (3)

i=l
Emiong £€deiéav, 011 M decpevuévn péorn T Kot 1 vId cuvOnkn OlKOUOVON TNG GUVOAIKTG

{qong Katd to Ypovikd TeplBmplo mov divetar amod Tig eE1I0DGELS. (4) kat (5), avtioToiywg sivat:

L+1 L+1 (1 pL+1)
D, . |D L 1 —D 4
(Z ot | j ,0{ + Zp } P . (4)

L+1 O_Z L+1 ; 2
Var(Z +1'Dj (l_p)zg(l—p) (5)

Otav n mAnpogopiadiayéetarl omv aivcioa epodiacuov (IIpoPieyn Aviodiayng mTANpoOQOPL®OV-

FIS), n decpevpévn péon tun kot n ved cvvOnkn daxdpoven g {Tnong Tov ypodvov Tapadoons
TOV KOTOOKELOOTN dlvovian omd Tig e§lomoels. (4) kot (5) avtioToiywe.
O péoog 6pog TV amobetdTOV EKUETAAAEDGEIS COUOMOVA LE TNV TEPLOOIKT TOAITIKY] AVOTANPOCTG

,mpoceyyileTat amd v aK(')XOUGn e&lowon (Silver, Pyke, &Peterson, 1998):
L+1 )
I,=T,- E(Z ] (6)

e Omov/ elvon to Kot mpocEyylon péco amdbepa kor Tr efvonr n mapayyedo moveo on’ to

eMinedO TOV KATOOKELOOTH. XPNoWonoidvtag v mopandve e&icmon, ot Lee, So &
Tang(2000). “The Value of Information Sharing in a Two-Level Supply Chain”,
Management Science, 46, (5), pp. 626-643
(2000) £de1&av Ot1, pia dadwacio AR(1)ywo tov AovommwAnty, kot pio dwadwkacioc ARMA (1, 1),
Y. TOV KOTOOKELY, TO EMimEdD TV omobepdtov Katd tov katackevaoty vad T FIS wor NIS

nmpoceyyioelg dtvovron amd Tig eElomoets. (7) ko (8), aviiotolymg:

FIS _ T FIS
1 ——2(1_p)+K§\/V (7)

4 NIS
—2(1_p)+K§\/V (8)

omov VIS wxon VNBSgivar 1 Swoxcdpovon g {imonctov xpdvov  mapddoone Pacst Tov

katavopmvIIpopreymcAidyvong IIAnpogopiag FIS wor Xwpig owbyvon minpoeopiag NIS,

avTioTOYOL.
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Yyuo 1: Avadvtikd  amoteléopata: mocootioio peiwon tov MSE kot tov  vrapydvtov

kpatnBéviov amobepdtov mpog ekpetdAievon omd  ypnon g mpoosyyiong FIS avii g

npocéyyong NIS yia ) dwwdwasio AR (1).

H peioon tov arobepdtov kotd ™ ypnon g npocéyyiong FIS avti g mpocéyyiong NIS dideton

oTo:
INIS _]FIS — Ké( ,VN]S _ 'VF[S) (9)
MA(1) owokaocia

Yg ot TV vroevotnTa, vrobétovpe Ot 1 {TNON TOL AOVOTTOANTH aKoAovBel pia dadikacio
MA(1), ko divetat amd:

D¢ =1+ & 0gr1, (10)

LE TNV CTUELOYPAPIN VO TAPAUEVEL 1) 1010 OTIMG Kol GTNV TPOTYOVUEVT EVOTNTA.

Y10 mhaioto tng otpatnyikng NIS, o katackevaotg Ba tnpnoet v akdAovdn dwadikacio RTnong:
Yi=1+a. (11)

Xpnoworoimvtog TV avadpopkn oyxéon oty E&lowon 11, o emkepaing tg {ftnong tov xpdvou
TOPAO0CTG 0TI GLVEYELD dlveTOl Amd:

L+1

L+1
Y, =t(L+1)+D a,, (12)
i=1 i=1

Ot mocooTtwaieg pewwoelg tov MSE kot n tov vropyoviov kpatnbéviov amobepdtov mpog
expetdAievon (inventory holdings) mov mpoxvmtel and ) ypnon FIS avti g mpocéyyiong NIS,

010 mAaicto ¢ ddkaciagMA(1) amewoviletol ypoaeikd 6to Zynua 2.
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Yo 2: Avodotikd amotedéopoto: mocootwaia peiwon tov MSE kot v tov vrapyéviov
KpatnBéviov amobepdtov Tpog ekpeTdAlevon and ) xpnon ™ npocéyyiong FIS avti tng NIS yia
™ Jwdwkacio MA(1).

Awodwkacio ARMA (1, 1)

Ye ooty v vmoevotnta, yivetor M vmdBeom, OtL M {fTnom Tov AvomwAnt aKoAovOel
piadiadikacio ARMA (1, 1) ko diveton g €€ng:

D¢=1+ pDe1 + &— 0er1(13)

Yopeova pe tov Zhang (2004), pio dwadwacialimmoncARMA (1, 1) yw tov AovomwAnt) 6o
petappootel og pio dwdkacio Nmong ARMA (1,1)yla Tov KataoKevt], 0Tov ¥PNOLLOTOI0VVTAL 1
TEPLOOIKN TOATIKY amobepdtov (order —up-to level) kot 1o cvomua TpdPreyng MMSE.

Ytov Ilivaxa 1, eaiveton (coppova pe to amotéleoua bullwhip) to MSE kot ™ peioon twov

arofepdtov mov TPOKVITOLV Omd TNV amacydAnon ¢ mpocéyyiong FIS, yio o oepd

TOPOUETPOV Mong.
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[Tivokag 1: Avoivtikd oamotedéopota: Ilocootioio peiwon MSE xor v tov vropyéviov
KpatnBéviov amobepdtmv tpog expetdAievon amd t xpnon g npocdyyiong FIS avti g NIS ya
v owdwkacioo ARMA (1,1).

Yy evotnta avtn, AMednkav vroyn avaAivtikd ot 11dtnteg Tov MSE kot o amofépata mov
oyxetilovtal pe Tig tpeg depyaoieg {nong ARIMA pe 600 mBovéc otpatnyikés €QOOIUGTIKNG
alvoidoc, oniadon v FIS kou v NIS. Tlpoceyyiotnke n peimon tov MSE kot tov vropydviwv
KpomOévtov anobepdtomv mpog ekpetdAievon (inventory holdings) mov mpokdntovv and v FIS
npocéyylon o€ oxéon pe v NIS. Ta amotedéopata mov mapovoidlovtal delyvouyv cap®s, Tl ot
peltwoelc Tov MSE kot tov vrapyoviov kpatndéviov arobepdtwv mpog ekpetdirevon eaptmviot
and ™ dwdwkasio {RTnong kot Tig TapapéTpoug tnong. Qot1d60, o AmoTEAEGHOTO Ol VoLV OTL,
Y éva opiopévo mocootd peimong twv MSE, 10 mocootd peimong ota vrdpyovia Kpatndévia

amoBéparta mpog ekpetdAdevon givar mepinov to 1610, aveldptra and T dadikacio tng {RTone.

Melrétn Ilpooopoinong

Yy evomnta avty, egetdletol 10 K60T0G omobepdtov. o Tovg okomovg Tov TEPAUTOS LG,
vroBétovpe, OTL N TN g dakdpavong (oe 6po BopvPov (noise term)tng {Rmong), eivar 50.
EmnAéov, vmoBétovpe, 0Tt 0 xpdvocmapdooong otnV €QodlacTikn aAvcioa, eivarl 12 mepiodotr. Ocov

aQOpd T0 KOGTOG TV amobepdtmv, To k6o10og expetdAievong (holding cost) Bewpeitar ott eivan 4%
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TOV KOGTOVG EMAEIYEWDV TOL OTOOENATOG.

ATOTEAEGPRATO, TIG TPOGOUOIMONG

Toa amoteAéopato g mpocopoimong cvvoyilovior ota Zynuata 3 kot 4 ko otov Ilivoka 2.
Avagépetoun mocootiaio peiwon tov MSE, tov vrapydviov kpambéviov amobepdtwv mpog
EKUETAAAEDOT] KO TOVL KOGTOVG amobepdtov, o amotélecua ypnotponoinong g FIS avti g

npocéyyong NIS, yia tig tpelg dradikacieg g RTmong.

Yyuo 3: To amoteléopato g mpocopoimons: mocootioia peiowon tov MSE, tov vropyoviov
KpotNOEVTOV 0moBendTOV TPOg EKUETAAAEVOT KOl TOL KOGTOVG OMOOEUAT®OV amd TN XPNOoN TNG

npocéyyong FIS avti tg NIS ywo m dwadikacio AR(1).

Yyuo 4: To amoteléopato TG mpocopoimons: mocootioia peiowon tov MSE, tov vropyoviov
KpatnBéviov amobepdTov TPOog EKUETAAAELOT KOl TOV KOGTOLG AmOBEUATOV amd TN YPNOoN NG

npocéyyong FIS avti g NIS ya ™ dwwdwosio MA(1).
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[Tivakag 2: Ta amoteléopata e mposopoimong: [ocootiaieg peidoelg tov MSE, tov vrapydviov
KpatnBéviov amofepdTov TPog EKUETAAAELOT KOl TOV KOGTOVG amofeldTt®v amd T YpNon g

npocéyyong FIS avti g NIS pe v dwadikacio ARMA (1,1).

Ta mapandve arotehécpata detyvouv tpia mpdyupata. [Ipmtov, o Babudg Pertioong g axpipeloag
eoptdror and ™ Swdwacia RTong Kot Tig mapapétpovs e Rmong. Eivar cagpég, 6t dev
UIopovV vo emtevyfodv ToOAD peyodvtepeg PeATuidoelg oty akpifela kol oto amdBepo Yo v
dwdwacioc AR (1) and 6, 1t yio ™ dwokacio MA(1), pe mv swoaymyn TpdPreymg dudyvong
minpogoprdv FIS. Eivon eniong mpopavég 6T, 0100TOMOAIVOPOUES TOPAUETPOL EYOVV TN HUEYOADTEPN
enidpaon. Yyniotepes TWég antng g mapopétpov, 1060 yuo dadwkacieg AR (1) 660 kot y
ARMA (1, 1), avtictoyovv o peyohvtepa kEPON akpiPeingdco kot eEotkovounon amobepdtwy.

Ag\tepov, To. TOCOGTA UEIMONG TOV LIOPYOVTIOV KPATNOEVTOV amoBeldTOV TPOS EKUETAAAELON

elval yevikd pikpotepa and 0, Tt To mrocoatioio KEpoN oto MSE. Avtd ta suprjpata eival Guvenn pe
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NV TponyovuevT pabnuatikny avéivon. Tpitov, ot peidoelg 610 GuVOAKS KOGTOG TV amobepdTwv
(xpatdvTag emmAéov T0 KOoTOG TOWNG (penalty) eivar yevikd pukpotepeg amd v eotkovounon
TOV VTOPYOVTOV KpatnBEvTov amobepdtwv Tpog ekpetdAievon. Avtd couPaivel Eneldn 10 KOGTOG
TOWNG €ival oYETIKA avernPEacTO and TV TPOPAEYT OVTOALNYHG TANPOPOPLDV.
Epnepun Avaivon
2V evotnta auTr, aS0A0YEITAL 1) EUTEIPIKT EYKVPOTNTO KOl TO ATOTEAEGUATO TG TPOGOUOIMOTG.
To avoALTIKA OTOTEAECUOTO KO Ol TPOGOUOIMGELS £0€1EaV OTL, OveEAPTNTA A TN JLOdIKAGTO TNG
{ong, vapyet pia capns oxéon netald g peiwong tov MSE kot g peimon twv vrapydviov
KpotnOEVTOV amobelld TV TPOg EKUETAAAELGT KO TOV KOGTOVG.
Ta epmelpika d£00péva. KoL TO, GTOLYELD TNG TPOGOUOIMONG
To ocbvoro TV dedopévav (nong, amoteAieiton and efdopadiaio oToryEion TOAGEMY KATA TN
Jupkeln pog mepLddov 6vo etdv Yoo 1.798 povadev dtatnpovpevev arobepdtov (amodnkeuTikég
povadeg) evog onpavtikod Evpomaikov codmep pdpket mov Ppioketon ot eppovia. H péon
Mon oe kdbe oepd Kopaivetonr petalo 44,6 kou 813,5 povadwv, pe 10 GLVOMKO HEGO OPO VL
elvat 61,9 povadec.
Eivar emiong onpovtikd vo onpeiwbel 01t ovte k66T MPOoidVI®OV 1N ¥pOdVoL TOPAdooNS  £XOvV
dratebel Yo Tovg okomoig g peAéng pag. Kat ot dvo, kat 10 k66T0¢ TOL TPOIGVTOG Kot ot Ypovol
TOPAO0CTG £XEL ATOSELYOEL OTL £XOVV CNUAVTIKY| ETIOPACT] GTNV GLVOMKT ATOGO0GT TOV GLGTNHLOTOG
anofepatwv, copeova pe tovg Catt, Barbour, & Robb (2008) ka1 Robb&Silver, (2006).
‘Exer ypnoponombein to mpdypoppoa Time Series Expert Modelling function of PASW yw tov
TPOcIOPIoHO TG dadtkaciog {nmong ARIMA yia kd0e Gelpd Kot TOV VTOAOYICUO TOV GYETIKMOV
TOPOUETPOV. AOTICTOONKE OTL TEPIGCOTEPO OO TO ML TNG GEWPAS Hmopel va ypnoipomoinel
amo TG dadkacieg mov Aapupdvovtal veoyn oty £peuvd pag. Xuykekpiéva, 1o 30,3% g oelpdc
(544 oepéc) Ppétnkav va eivar ARIMA (1,0,0), to 13% (233 oepéc) eivar ARIMA (0,0,1) ko T0
8,6% (154 oepéc) ARIMA (1,0,1). Avo dAreg cvvaviovror pe dwdikaciec ARIMA (0,0,0), to
16,3% g oepdc kar ARIMA (0,1,1) to 23,7% g ce1pdc.
H eumepwn perétn tovg PBondba va kabopiotel n oxéon peta&d tov MSE, tov vropydviov
kpomOévtov  amobepdtov  mpog  ekpetdAievon kot To  kOGTOG  amobépatocue To
Tpoypatikddedopéva. Xpnoyonoidvtag Ty o pebodoroyio oTNV  TPONYOVUEVN €VOTNTA,
mopxOnoov mpoPAEYEIS TOANCE®Y TOL YPNOUOTOVY Kol TG 000 mpooeyyioels: Xwpig
AvToAoyn TANPOPOPLOV Kol OVIOAAXYN] TANPoeopldv mpoPieyns. Emedn koapio mAnpoeopio
OXETIKA ME TO. KOOGTN TOL TPOIOVTOG, TOVG YPOVOLS TOPASOONG 1| TO HOVIEAO OTOBEUATM®VIOV
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Ypnowonoleitor oty mpasn, £xel moapacyedel, OTNPOVUE TIC TOPAOOYES TOV KAVOUE OTO
Beopntikd melipapa dedopévav. Ot Tinég tov MSE, tov vropydviov kpatndéviov amobepdtomv
TPOG eKUETAAAEVOT Kot TOL kOoTOG amobepdtmv vroloyilovion pe Pdon 1o Tt o umopovoe va
emtevyBel av or mpoPAéyelg siyav onuiovpynbel pe ™ ypnon avTdOV TOV SEdOUEVOV YO TIG
noinocels. [a kébe dadikacio {tnong, ta amoteléopato TaSvopoHVTaL OVAAOYO. LUE TO TOCOGTO
peiowong tov MSE. Avtd ot cuvéyeto yopilovtal o€ d14popa TULLOTO Y10l OLUPOPETIKES TIUESG TOV

m0000ToL peimong tov MSE.

4.3.3 Zoumepdopata TG EPELVAS

To amoteléopata delyvovv, OTL N AVIOAAXYT] TANPOPOPLOV 0ONYEL OE ONUOVTIKES UEIDCELS OTO
MSE, wwitepa yio pio dwdwoocio AR(1) oto katdotmpo, smPefoidvoviog mporyovueva
evprjuata and toug Lee, So & Tang (2000). Qot6c0, o1 pewwoelg tov MSE yio MA(1) dadikacieg
Bpéniav va eivon mo Nmieg. H avdivon tov ARMA (1, 1) deiyver pewdoeig tov MSE petagi
exeivov mov emétuyov yo T dwdwosiec AR (1) xor MA(1). Ta mopiopato oYeTIKA pHe TIC
dwdwaciec MA(1) kot ARMA (1, 1) armotelobv véa amoteAéopata TNy akadnuaikn Ppioypaeio.
Ta avaivtikd mopicpata delyvovv, 6t n avdivon PerAtiwocewv tov MSE ota amodnkevpéva
amoBéuata, eivor oaveEaptnn ™G vrokeipevng mong. Meyaldtepeg peuwoelg oto MSE
OUVETAYETOL UEYOUAVTEPEG UEIDGES OTNV EKUETAAAEVON amobepdtov kKot tov kKootovg. H
eyKvpoTTO TOG0 TV BEPNTIKOV OMOTEAECUATOV, OCO Kol TNG Tpocopoimong agloloyesiton
YPNOUYLOTOIDVTAG VO TPOUYUATIKO GUVOLO OEOOUEVDV O £Va LEYAAD EVPOTATKO TOAVKOATAGTILLAL. .
Ta amoteléopata TG EUMEPIKNG OovOALoNG Oelyvouy caemg, 0Tt ot peivoel; tov MSE 6o
00MNYNOOVV GE UEIMON TOV TOV LIOPYOVTIOV KPATNOEVTOV amofedTmMV TPOS EKPUETAAAELOT KOl TO
k6otog amobepdtov. Ta amotedéopata delyvouvv emiong, 0TL | oyéon e€aptdrol and v atla Tov
TapapéTpov e Rtnong, Kot ival GOUPOVO e TO OTOTELEGIO TOV BE®PNTIKOV TEPAUOTOS TOV

dnpovpyeitor amd To SEOOUEVA TG TPOGOUOIWGOTC.
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Zyquo 5: Xxéoeig petald mocootoimv peiwcemv v MSE kot tov vrapydviov kpatnféviov
AmOOEUATOV TPOG EKUETAALELGT] TTOL TPOKVTTEL OO TNV amacyOAnon g tpocéyyiong FIS yu tig

TpeLg drdkacieg {ntnong.

Zyquo 6: Zyéoelg petald mocootwainv peidoewv v MSE kol tov damavdv amobepdtov mov

TPOKVTTOLV OO TNV amacyoAnon g npocsyyiong FIS yua t1g tpeic dadikacieg (Rmong

Avtd o gupnpato emPePaidvovy YEVIKA TO OVOALTIKG OTOTEAEGUOTO KOl TIG TPOGOUOLDCELS.
[Mpotov, ot MA (1) dwdwaocies epeavilovv moAd HIKpEG PEATIOOELS OV EKUETAALELON
anofepdtov (inventory holdings) kot 1o kdotog amd ™ ypnon ¢ npocéyyong FIS. H AR (1)
dwdwkacio, amd TV GAAN TAELPA, TOPOVCIALEl TOAD peyoAvtepeg Peitunoels. Daivetal OTL Ta
ovumepdopato ywoo v ARMA (1, 1) dwdwkocio €pyovior ce avtiBeon pHe To. TPOMYOVLUEVQ
amoTEAECUATO, TTOV delyvouy axkdpo peyaldtepeg Pertiwoelg anodtn dwdwacio AR(1). Qotoco,
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avtd umopel va e&nynbel amd o peyoddtepn vmepoyn ™ms ARMA (1, 1) oe oepég pe
VYNAECAVTOTOAMVOPOLES TOPAUETPOVG, LE TANPES €VPOC, TTov eival 0,73 €wg 0,98, oe chykpion e
AR (1) ™c oepdc mov kopaiverar amd 0,1 mg 0,84.

Agbvtepov, n kKAipako eEokovounong ekpetdilevons arobepdtov (inventory holdings) Bpébnke va
etvar pukpdtepn omd exeivn g peiwong tov MSE. H oyxéon peta&d tov MSE kot tng
expetdAievonc amobBepdtov (inventory savings) emPefaidvetor, pe v €£oKOVOUNOT TOL
kaBopileton Kupiwg and T1g pewwoelg otig MSE. H dwadikacio {tnong eaivetar vo €xel oxeTikd
LKpY| €midpaoN, av Kot ol Kpatnoels (savings) yia tn otadtkacioaARMA (1, 1) elvar pukpdtepeg and
ekelveg mov avtiotoryovv otnv AR (1), pe mocootd peiwonctov MSE peta&y 30% wor 50%. H
eEotkovounon tov k6otovg TV amobeudtov eival mepimov 1 01 pe exeivn TG EKUETAAAEVONG
anofepdatwv (inventoryholdings).

H oanddoon evdg ocvotiuatog mpoPieymc petpdtor cuvibmg pe Odpopa UETPO GOAAUATOS
TpoOPAeyMc, Omwg T0 HEGOo amdAvto mocootiaio oedipa (MAPE) kot to pécog dbpoicpa tov
TeTpaAyOVOV ToL oPAaAnaToc (MSE). ‘Evac onuovtikog mapdyovioag mov Evag opyavioHOg TPETEL VoL
eEetdoel, 0tov mpoomadel va BeATIOGEL TO VST TPOPAEYNC TOV, Elval 1| (PO UETPTCIU®V KoL
OVCLOOTIKOV HETPOV TPOYVAOGSNS akpifelag Tov umopel vo cuvdéetal pe kO6ToG. X10 £YYPapo avtod,
e€etdotnKe 1 KAILOKO TOV OmOTAUIEVCEDV TV amobepdtov aviroya pe tov Pabud Peitioong
axpipelag g mpoPreync. H enidpaom tov Pabupov axpiPeiog g mpoPreyng ota amobépotacivon
éva oAV onpavtikd {nenua.

Avt n perétn, kabopilet Tic oyéoelg petadd tv TpoPAéyewv akpiPeiog Kot Tov amrofepdtomv Tpog
ekpetdiievon (inventory holdings) kdéotovg yia tpelg dadikacieg g Rmong: AR (1), MA (1) ko
ARMA (1, 1). Andé ™ oxomd g Olayeipiong amobepdtwv, eivor onuoviikd va eetdoovpe ti
eEokovounomn ko6otovg amobepdtov Bo pmopovoe vo mTpokAnOei,ue £vo CLYKEKPIUEVO TOGOGTO
pueimong tov oedipatog mwpoPreyng. Ot opyoviopoi pmopodv v  TPOGOUOLDOVOLV £V
AVTITPOCHOTEVTIKO Oeiypo TV amodnKevTikdv povadmv Kot vo kabopicovv n oyéon petald tov
npoPréyemv akpieiog Kot Tov KOGTOVG amOOEUATMOV Y10 TO HOVTEAD TNG EPOSIOGTIKNG OAVGIONG
tovg. H oyéon avt) PEPara elvar avedptntn amd v dtadkasio tng {tnomng, Kot To amoTEAEGLOTOL
tov detypatog SKU Ba pumopovcav otn cuvéxela va yevikevBovv yia to vroéioumo g SKUs. Avtd
T0. omoteAéopata o UTOpPOVGHV GTI GULVEXELD Vo Ypnoiponombovy yio v aflohdynon tov
EMITOCEWV TOV KOGTOG NG PeATimopévng pebodov mpofreync.

EmnAéov, éxet amoderybel o avti T HEAETN, OTL 1 AVTOALOYT) TANPOPOPLOV OTIC TPOPALEYELS £XOVV

peydieg duvatodtnteg yia vo Bedtiobel n axpifeia TpoPreyng (v g aAvcido £@odacpod dvo
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EMMEO MV, T.). TOL AMOVOTOANTN KoL TOV KOTAGKELOAOTY)). Q61d60, N Pertioon avt eaptdton TOG0
and T Swdwasio ™ (Rmong 660 Kol TV Topauétpwv ™ {Rnong tov AlavomwAinty. H
eneénynon oty efowovounon amobepdtov (inventory savings) £xet avoAvOel yio TPeES KOWEG
dwdkaoieg {mong kot to Bewpntikd arotedéspota emPBefotdOnKay amd TNV EUREPIKN ovaAvon.
O meproplopds g avdAvong toug Hdvo otig Tpelg dladikacieg pumopel va ekinedel g oplobétmon
™m¢ pelétng tovc. Qotdco, 1 mAEloymeic TG oelpdg (QTMong o€ EUMEPIKA  OEOOUEVA,
ekmpoconeitol and TG Tpelg avtég pedddovg {fmone. Mia mepautépm €pgvva Bo pmopovce va

avaAdoel daleg dadikacieg {ftnong, onwg pio dwdikacsio ARIMA (0, 1, 1).
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XoumepaopoTo

2y mapodoo SmMAGUOTIKY gpyacia availvdnke 1o @awvopevo Bullwhip mov mopatnpeitor kotd
UNKOG T®V TPOPOOOTIKAOV OALGIO®MV Kot 1 a&io TG TOAOTAELPNG OVTAAANYG TANPOPOPLDOV CTNV
HEIOON TOV SIOKVUAVOEMY TAPUYYEMMDY Kol KOT' ETEKTOON OTNV OMTOTEAEGUATIKOTEPT OloXElpIoN
1060 TV TOMTIK®V amofetdTv 660 Kot OAGKANPNG TG TPOPOSOTIKNG 0AVGId0G

H éxpnén g evkoAng 61d0eong twv TANpooptdv T TeEAevTaio ¥povia £dmGE GTOVG £vEPYONS
ToiyTeEG TG  TPOPOOOTIKNG OAVGIONG TOAAEG OLVATOTNTES KO EVKOIPIEG VO TETLXOLY PEATIOCELS
otV anddoon . Kabobg n yvoon sivon dvvaun, ot mAnpoeopieg givar dbvaun otig aAvcideg
eodlacpov. Ot oyetildueveg e TN Artovpyio TG QPOSUGTIKNG AAVGIdUG TANPOPOPIES, TOPEYOVV
OTOVG ATITES OMOPAGE®V TN OVVAUN VA EMPLOGOVY PEGO GTOV GKANPO avIOy®VIGHO, TV e€ovaia
va 91evfvuvovy o EmElPNON OHOAG KO OTOTEAEGUATIKG, Kot TNV €E0Voia. Vo emTOYOVV GE €val
oloéva ko mo ovvBeto mepiPdAdov. H mpoxeipevn epyoacio cvuPdiier otnv €ukoAOTEPM
ouvedNTonoinon TV akpiPr Ady®mV yia Toug omoiovg ot TAnpogopieg dradpapatifovv kaipto poro
oTN JWXEIPIOT TNG EPOJACTIKNG AAVGIONGC.

AvoALTIKOTEPO. GTO TPMOTO KEPAANO HEAETHCAUE TNV Popuohuovtn SLUPBOA TG avTaAAay™g
TANPOPOPLAOV GTNV amoterecuaTikOtePn SCM emionpoivovtog To TAEOVEKTHHOTA TS KOOMS KO TG
SAPOPES OKOTIEG TOV TANPOPOPIDOV TOV OVTUAAAGGOVTIOL OMMG EMIONG Kol Tr Pof| TOVG. XTO
debtepo  KeeAAlawo avalvoope 1o @owvopevo bullwhip (BWE) ektevdg pe eoticon tov
EVOLOPEPOVTOC GTOL OLITLOL TOL POVOUEVOD KOOMDG Ko 6T HETPNOT TOV KOTA TNV 0TToia 1apaiveTon 1
TOAMOATANGIACTIKT UGN TOV. XTO TPITO KEPAANLO ETIKEVIPOOOLE TNV TPOCOYN LOG 6T GLUPOAN
™G avToAAayng mAnpogopidv otnv e&dreyn tov BWE and didpopeg mievpég dmwg avt twv
arofepdrov, e (ong kat tov mpoPAéyeny. TEAOC 610 TETOPTO KEPAANO £YIVE MO EKTEVIG
OVOAVOT) KATOI®V CNUOVTIKOV EVOEIKTIKMV EUTEIPIKAOV UEAETM®V OV £0TIALOLV 0T GLUPOAN TNG
OVTOALOYNG TANPOPOPLDV, OO OAPOPETIKEG TAEVPES, otV Ueiwon Tov BWE kot kat’ enéktaon
TNV ATOd0TIKATEPT SLayElpLoNg TG TPOPOSOTIKNG AAVGIdOC.

2TV TPpOTN £PELVA OV UEAETNGALE TO ATOTEAESUATO £DEEAV, OTL OGO WKPOTEPOS tvat 0 ¥pdvoC,
1060 Ayotepo omdBepa acpaleiog eival amopaitnto yioo va emrevybel éva emBountd emimedo
TOCOGTOV TANPWONG TOL TPoidvtog. Me tov TpOTO avTO P etapeion pmopel vo eE0tkovounoet
ONUOVTIKA KOGTN EKUETAAAELONC, Y0PIg v BLGLALEL TO KOGTOG TMV TOANGEMV.

EmmAéov, mapéyeton £vo TAaic1o Yo T0 oXeOAGUO HOG OTOTEAECUATIKYG TOAMTIKNG OVATAPWONC,
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1060 6€ GTPATNYIKO, OGO KOl GE EMYEPNGLOKO eminedo. To supNUATA ATOJEIKVIOVY TNV ETIOpOoN
TOV PBACIKOV TOPOUETPOV TNG EPOSLNCTIKNG OALGIONS Yio TNV evioyvon TG HeTaPANTOTTOC TNG
TOPOYYEMOG, TO TOGOGTO OVOTANP®ONG TOV TPOTOVTOG Ko Ta emineda anobepdtwv. Mo etoupeio
umopel va 0ELOAOYNGEL TO TOPATAVED Y10, TIC OTOPAGELS TNG.

Téhog, TO OMOTEAEGUOTO TOV OVOPEPOVTOL OTI HEAETN OLTH £YOVV KOATOOLS GNUOVTIKOVG
nePLoplopos. To povtédo mov ypnoomomOnKe yio TNV TPoGopoimor AapBavel vwoOyn Hovo TovV
alyopiOpo mpdPAeymg tov Mrpdovv. Ilapd 10 yeyovog O6tL o poviéAo Mapdovv pmopet vo punv
etvar 10 PéATIoTO epyoreio mpdPreymng, dnAadr], vmdpyovv kKot GAleg péBodor mov Ba Exouvv
KoAOTEPEG €MOOGES OGOV OQOPA TN OTATIOTIKN £vvolo Tov Opov, elvar éva HOVTEAO TOL
YPNOOTOlETOL TOA oLV ot TPdln. EmmAéov, n peAétn kot to amoTeAEGUATA LOG CPOPOVV
Katd KOplo AOYo, mPoidvio TOL AlVIKOL gumopiov tpopipwv. Dvowkd, m Asrtovpyia puog
TPOYUATIKNG 0AVGIO0G £Odacol glvatl TOAD To TepimAoKn and O, TL TEPLYPAPETOL OTO LOVTEAO
avto.

2t 0evTepn €pevva TO. OmOTEAEGHOTO £OE1EAV OTL 1) OVTAAAAYY] TANPOPOPLOV givor €vag TOAD
OMOTEAECUOTIKOG TPOTOG Yo TN ONUOVTIKY HEIMON TV OOKVUAVOE®V KOl TOL EMUTESOV
arofepdtov oe avdTEPOLS KOUPOLG aAvcidag eodlacpov. Ot HEAAOVTIKEG epyacieg OTOV TOREN
avtd Ba mpémetl va mepAaUPAvoLY pio TEPALTEP® EPELVA Y10 TO TAOG N PVON NG oepds {iTnon tov
TPOIOVTOV EMNPEALEL TIC ATOPAGELS CYETIKA LE TIG TAPOUETPOVS OVOATATPWOGCNG GE GLVOLAGHO LLE TO
anotéleopo bullwhip Kot ta T0606TA AVOTANPOONG TOV TPOIOVTWV.

H moltikng oyedioopol avamAnpwong omoteiel facikn dpactnploTnTo 6TOV TOHEN dlayEipong g
€POOAOTIKNG 0AVGT1daG. Ot TIHES TOV CLYKEKPLUEVOV TOPAUETPMOV AVATAPOONG EXOVV CNUOVTIKEG
emmtoel; oto amotéAecua  bullwhip. ITlpdypart,, 6mwg ot Chen,Ryan&Simchi-Levi(2000).
mopatnpnoay, tOco ot yxpdvol TopAdoonc 00 Kol Ol TOPAUETPOL TPOPAEYNS £xovv AUEGO
avTiKTUTO otV £KTOoT NG evioyvong HETaPANTOTTAG G OAQ TO. OTAOIOL TNG EPOJICTIKNG
aAvcidag.

Yy tpi €pevva ta amoteAEcpata £6e1av 0Tl TOo aKPPES KEPOOS TNG AVIOAANYTC TANPOPOPLDY
mpoPreymg e€aptdror amd ™ dwdikacio {tnong. H e€owcovounon anobepdrtov eoptator and v
akpifelo peyébovg Peitioong g mpoOPreync, aveEdpmra amd Tn Swdwkacio ™S {RTnong
EmmAéov, 1 gumelpikn] avdivon mov devepyndnke otn pelémn ovt Paciotnke oe dedopéva amd
éva. LEYOAO EVPOTAIKO GOVTEP WAPKET €10MV TavtonwAeiov. Ilepatépm eumelpicéc evoei&elc
UTOPOVV VO TAPEYOLV YVAGELS GYETIKA LLE TO PAIVOUEVO, Kol 1) LEAETN B pmopovoe va evicyvBel pe

TNV 0VOADOT| EUTTEPIKAOV dES0UEVMV amd AALeG Propunyavies. EmmAéov, n avdivon &xet meplropiotet
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amd TV EAAEYM O100EGIUOTNTAG TOV TPAYUOTIKOD KOGTOVG KOl TMV TANPOPOPI®V TOV YPOHVOV.
EmnpooBetn eumepikn €pevvo mov Paciletor o mpaypatikd otoryeion KOGTOVE Kol YpOvmv
eaivetal emiong va umopel va yivet. Etvon onuavtikd va onueiwdel oti, yoo pabnuotikny ariotnra,
oL ypovolr mopadoong €xer vrotebel, OTL glvar idol Kot yoo Tovg OVO KOUPOVG TNG CAVGIdNG
€POO1OGHOV.

Téhog, o avt) v €pevva £xel ANeOel vToy”N povo éva pétpo mpdPreymg cpaipdtov: o MSE.
[No vo vépéer yvodorn oyetikd pe tovg mopdyovteg mov emnnpedlovv T oyéon MeTald Tov
npoPAéyemv axpieiog Kot Tov KOGTOVS OMOBEUAT®VY, VOl EMTOKTIKA 1 OVAYKN Yot oviAvon
TEPLOCOTEP®V PETPOV GPAALOTOC TTPOPAeyNc. Téhog, 1 petafintoétra g {lnong éxet Anebei
voéym yopic va evoopotwdel mpdPreym pepoinyiog (bias). Avtd eivor €va onuovtikd (Tnuo,
CUUPMVO, [LE KOL 10, EVOLOPEPOVTO, TPOOTTIKT Y10 TEPAUTEP® Epevva. Ba Tav va poviehomombodv
Ol EMATMOCES TOV TPOPAEYeE®V pepoMYiag ot TPES MeTpnoelg amddoons, tov MSE, twv

VIOPYOVIOV KPATNOEVT®OV amoBEUATOV TPOG EKUETAAAEVOT) KOl TOV KOGTOVG OODEUATOV.
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