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NepiAnywn

2KOTTOG TNG TTrapoucag AITTAWMATIKAG, €ival n €@apuoyr Kail agloAdynon
O1d@opwVv povTEAwv  TPORAewns TG Oplakig TiYAG ZUOTAPOTOG TNG
NAEKTPIKNG evépyelag oTnv EAANVIKA Ayopd Evépyelag. To OUYKEKPIPEVO
EYXEIPNUO  ETTITUYXAVETAI PEOW TOU OXEOIOOUOU KATAAANANG diadikaaoiag
TTpooopoiwong n otoia Baciletal aTn AOYIKN TwV KUNIOUEVWY TTPOPRAEWEWV
(rolling forecasting). Zta TAaiola auTtAg TnG Oladikaciag, epapuolovral 6
OIOQOPETIKA HOVTEAQ  TTPOPRAEWNG Ta  OToia  €ival  POVTEAQ  €KBETIKAG
€€opaAuvong, To POVTEAO ATTANG YPOUMIKAG TTAAIVOPOUNONG, N OUVOUAOTIKA
MEBODOG Theta kal To povréAo avagopdg Naive.

ApXIKA, yiveTal pia YeVIKA) Bewpnon Twv ETKPATOUVIWY OUVONKWV OTnv
EAANVIKA Ayopd Evépyeiag, evw TTapdAAnAa eiocdayovtal ol £vvoleg TG OpIakAg
Tiung Zuotiuatog (OTZ) kai Tou Huepriolou Evepyeiakou Mpoypapuatiopou
(HEIT). Ztn ouvéxeia TTapouciAlovTal Ol OXETIKEG E TO AVTIKEINEVO EPEUVEG, Ol
oTroieg dlaxwpifovtal he Bdaon Tov opifovia TTPORAEWNS o€ 3 KATNYOPIEG:
BpaxutrpdBeoun, pecommpdBeoun Kal PakpoTrpoBeoun. MNa kdBe kartnyopiaq,
yivetal avagopd otnv avrtiotoixn PiBAIoypagia kKal avaAUovTal OPIoUEVES
d1adedopuéveg uEBodol TPoORAewns Tng OTZ. EmtTAéov, €i0@yovTal Ol £VVOIES
TWV TTOIOTIKWY KAl TTOOOTIKWY XOAPOKTNPEIOTIKWY TTOU QVTIKATOTITPICOUV TN
Quon piag xpovooelpdg, evw Trapouciddovtal ol puEBodol TTPORAEYNS TTOU
agopouv Ta povtéAa xpovooelipwy (Naive, SES, Holt, Damped) aAAd kai Ta
QITIOKPATIKA POVTEAA, dNAadn TIG PEBOBOUG ypaupIkAG TTaAivopounong (LR),
Kabwg Trapouaialetal kal n ouvouaaoTikh péBodog Theta.

‘Exovtag KaAUWel Tn BewpnTiK TITUXN TOU UTTO €6£TAON €YyXEIPAMATOG, diveTal
1I010iTePN €Upaon oTnv avadAuon NG xpovooelpdg NG OTZ, n oTroia aTroTeAEi
T0 Bacikd agova PEAETNG TNG TTapoUcag SITTAWMPATIKAG, VW TTapouaidlovTal
OPIOMEVEG XPOVOOEIPEG Ol OTToiEC MUTTOPOUV va An@Bouv w¢ avegdptnTeg
METOBANTEG TTOAIVOPOUNONG (TTPORBAEWN @opTiou, T Puaoikou Aegpiou KTA.).
Ev ouvexeia, TTapoucialovtal 4 ouAdeS ATTOTEAECUATWY OXETIKEG [JE TOV TPOTTO
TTPOOCEYYIONG TNG ETTOXIKOTATAG, Ol OTTOIEG TTPOKUTITOUV aTrd Tn dladikaacia
TTPOOONOIWONG Yo Ta MPovTéAa xpovooelipwy. EmmimmAéov, tapoucialeral
TTOIOTIKA KAl TTOCOTIKA avAAuon Twv TpIwv BEATIOTWY atmoteAeopdtwy (SES,
Theta, Damped) kal a@opoUv TNV KOTAyopia QVTIUETWITTIONG TNG OITTAAG
ETTOXIKOTNTAG. KABWG €¢dyovTal Ta TEAIKA oUuuTTEPAOUATA yia TN PJeEBodoAoyia
TTOU avatrTuxdnke aAAd kai yia TG emMOO0EIS Twv PEBGdWV TTPORBAEWYNS TTOU
epapudéoTtnkav. TEAOG, yivETal ava@Oopd OE OPICUEVA EYXEIPAMUATA TA OTTOIA
dlatnpABbnkav €KTOC TNG O@Aipag evOIAPEPOVTOG TNG TTapoUcag €pyaciag,
aAAd gival duvaTd va aTToTEAECOUV QVTIKEINEVO JEAANOVTIKAG £PEUVAG.

Aé&eig KAaidia: Opiakn Ty Zuotiuartog, EAANvik Ayopd HAekTpIKAG
Evépyelag, péBodol TpoBAEWewy, KUNIOUEVN TTPORAEWN.
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Abstract

The scope of the present thesis is the application and evaluation of various
forecasting methods for the Market’'s Clearing Price (MCP), or System’s
Marginal Price (SMP), of the electricity for the Greek Electricity Market. This
task is accomplished through the designing of a proper simulation process
that is based on the logic of rolling forecasting. Within the frame of this
simulation process, 6 different forecasting models are applied: various
exponential smoothing models, the combinatorial Theta method, the linear
regression method (LRL) and Naive as a benchmark method.

To begin with, a general review of the Greek electricity market is given while,
simultaneously, the concepts of the System’s Marginal Price (SMP) and the
Daily Energy Programming (DEP) are introduced. Moreover, existing
references relevant to the study’s object are presented, which are being
categorized based on the forecasting horizon they represent. The three
categories refer to short-term, mid-term and long-term forecasts, and there is
additional reference to the most widely selected forecasting methods for each
category. Additionally, various qualitative and quantitative characteristics of
the time series are introduced and mainstream time series forecasting
methods (Naive, SES, Holt, Damped and Theta), the deterministic/causal
models, such as the linear regression method, and the combinatorial classic
Theta method are presented.

Having completed the theoretical aspect of the task, the SMP time series, on
which the whole project is based on, is analyzed. Additionally, four
supplementary time series which can be used as independent regression
variables (demand forecast, natural gas prices etc.) are presented, as well the
results that are produced by the application of the 6 forecasting methods,
during the simulation process. The results are being categorized into 4
categories based on the approach for tackling with the seasonality pattern
which is embedded in the SMP time series. Moreover, a detailed qualitative
and quantitative analysis of the three optimal results (SES, Theta and
Damped) that refer to the category of double seasonality treatment is
elaborated, while final conclusions relevant with the results and the simulation
process are deduced. Finally, there is a reference to a couple of issues that
were not discussed within the frame of the present thesis, nonetheless they
are considered to be of major importance for future studies relevant to the
SMP time series forecasts, so guidelines for possible future research are
given.

Key words: System’s Marginal Price, Market's Clearing Price, Greek
Electricity Market, forecasting methods, rolling forecasts.
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Eupecia MepiAnwn

To pé€yebog NG OplakAg Tiung Zuotruatog (OTZ), atToTeAE TOV TTI0 ONPAVTIKO
TTapayovta otnv Ayopd HAekTpIKAG EVEpyeElag, 1IBIaITEPA OTNV TTEPITITWON TTOU
yivetal Adyog yia atreAeuBepwpuévn Ayopd Evépyeiag. 2tnv EAAGDa, n Ayopd
Evépyelag eivar duvatd va xapaktnpioBei wg uttd  atreAeuBépwon,
METATPETTOMEVN OTAdIOKA atmd TIG apxéG Tng Oekaetiag Tou 2000. O
OUpMETEXOVTEG 0TV Ayopd Evépyelag, o@eilouv va TTANPOUV OPIOUEVES
TpoUTToB€0¢eIC o1 oTroie¢ kaBopifovral ammd Tov Alaxeipiot) EAAnvikou
2uoTtiuatog Metagopds HAekTpikAg Evépyelag (AEZMHE), kaBwg kai Tn
PubuioTikr) Apxn Evépyeiag (PAE).

To eyxeipnua ¢ TPORAewns Tng OTZ amoTeAei peifov {NTNUA yia Tnv Ayopd
HAekTpIkNG EVvEpyelag, Kal eTTNpeddel KABE CUUPETEXOVTA OE QUTAYV, €iTE €ival
Mapaywydg eite KatavaAwTrg. ZTnv TTapouca AITTAWMAOTIKA, EQapuolovTal Kal
agloAoyouvTtal TToIkiAa JovTéAa TTPOPBAEWNS, TA OTToId XPNOIYOTTOIoUVTAl OTA
TTAQioI0 KATAAANAQ diapop@wuévng B1adIKATIiag TTPOCOH0IWONG, HME ATTWTEPO
oTOX0 TNV €gao@dAhion 6co0 1O OuvaTdv aKpIBECTEPWY BPaxutTpOBecuwyY
TTPORAEWEWV.

210 TTPWTO KepaAalo, yivetal rapouaiaon TN EAAnvIkAg Ayopdg Evépyelag,
divovTag BAcn oTov TPOTTO PE TOV OTTOI0 AuTr) AEITOUPYEl, KOBWG avaAueTal Kal
0 POAOC Twv onuavtikoTEpwy @opéwv (AEZMHE, PAE, AEH kTA.) TTOU
OUMMETEXOUV OTNnV OAn dladikaoia. ETTiTAEoy, yivetal 1ID1aitepn avagopd aTtn
dladikaoia etiAuong Tou Huepriolou Evepyeiakou lMNpoypapuariopou (HEM),
OaAAG Kal oTn oTToudaldTNTA TOU pEYEBoug TG OT2.

H mpoBAewn Tng OTZ €xel atraoXoAoel 010 TTapeABOV apPKETOUG EPEUVNTEG,
KGBe €vag atrrd TOug OTToioUG TTPOCEYYIoE TO CATNUA atmmd Tn OIKr Tou
OIAQOPETIKA) OKOTTIA, XPNOIMOTIOIWVTAG TTEPICCOTEPO 1} AIYOTEPO TTOAUTTAOKEG
peEBodoAoyieg TTPORBAsWNGS. 210 KepdAalo 2, TTapouciddeTal o€ TTpwTn @Aon N
oTToudaIdTNTA TTPORAEYNS TOU OUYKEKPIUEVOU MeyEBouG, EVW
KATNYopIOTToIoUVTal O TIPORAEWEIC aE BpaxuTTpOBeCUES, JECOTTPOBECHES Kal
MOKPOTTPOBEOHUOG, ME yvwova Tov emOuunTd opifovia TPORAewns. ZTnv
Evéotnra 2.2 divovtal opiopéva Bacika XapakTneIioTIKG Tou peyéBoug Tng OTZ,
Ta oTroia 0¢ OuvOUOONO HE TOVv OpIoud TTou O0Bnke otnv Evétnra 1.4,
BonBouv oTnv TTEPETAipW Katavénon TNG UONG TOU CUYKEKPIPEVOU PEYEBOUG.

2tnv Evornra 2.3, mrapoucidlovral dUo BepeANIdEIC KATNyopieS HEBODdWV
TTPOBAEYNG, TO JOVTEAQ XPOVOOEIPWY KAl TO AITIOKPATIKA POVTEAQ, KABWG Kal
ol dIAQOPEG TTOU UTTAPYXOUV WETAEU auTwv. 2TnVv TeAeuTaia EvotnTa TOU
deutepou KepaAaiou, yivetar avagopd otn O&iabéoiun PBipAioypagia Kai
TTapoucidlovTal oplopéveg Oladedopéveg PEBodOI TTPORAEYNnS yia KABe
TTEPITITWON Tou opifovia TTPORAewns (BpaxutrpoBeouog, PecoTTpdBeouog,
MOKPOTTPOBEOHOG).
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‘Exovrag avaAucel TAApwG TN BewpnTikA  @Uon  Tou  €geTaldpEvou
TTPoBAApaTog, oto KepdAaio 3, l0AyovTal OPIOUEVEG CNUAVTIKES £VVOIEG TTOU
A@OPOUV TIG XPOVOOEIPEG. 2UYKEKPIUEVA, oTnv Evotnta 3.1, TTapouacialovrai
TA TTOIOTIKA XAPOKTNPIOTIKA Twv Xpovooelipwy (Taon, ETToxikdtnTa KTA.), VW
omv Evotnta 3.2 yivetar AOYyOG yid TA TTOOOTIKA XOPAKTNPIOTIKA TWV
xpovooelipwy (P€on TiuA, dlakupavon KTA.). EmmAéov, otnv Evornra 3.3,
€10AQyoVTal Ol £VVOIEG OPIOPEVWY ONUAVTIKWY OTATIOTIKWY OEIKTWV (CQAApaTa)
TTOU XPNOIYOTTOIoUVTAl YIa TNV agloAdynon TnG akpiBeiag Twv TTPOoRAEYEWV.
ACiCel va avoepBei TTwWG 0 OTATIOTIKOG OLiKTNG TOU ZUMMPETPIKOU MéEoou
AmoAutou  TllooooTtigiou  Z@AApaTtog (SMAPE)  eival  ekeivog  TToU
XPNOIMOTTIOIEITAI VIO TNV agIOAOYNON TWV TTAPAYOUEVWY TTPORBAEWEWV HECW TNG
d10d1KACiag TTPOCOU0IWONG TTOU TTapouacialeTal oto Ke@aAaio 5.

H Bewpnmikl Tpocéyyion Tou {NTAUOTOG OUVEXICETAlI ME TNV AVOAUTIKN
TTapoucdiacn Kal TTeplypa®n Twv HOVTEAWV TTPORAewns oto KepdAaio 4. Ol
MEBODOI  TTPORBAEWNG TTOU  TTapoudidlovTal  a@opolV  KUPiwg  HOVTEAQ
XPOVOOEIPWY, QITIOKPATIKA POVTEAQ (MOVTEAQ TTAAIVOPOUNONG), KABWGS Kal TN
ouvOuaOTIKA HEBOSO Theta.

& TTPWTN @Aon, TTapoucidleTal To PovTéAo avagopdg Naive, TO oTToio
arroTeAei TO O ATTAG pPovTéAO TTPORAEWNG ATTO OKOTIIA  UTTOAOYIOTIKAG
TTOAUTTAOKOTNTAG. 21NV EvotnTa 4.2, vyivetal AOGyog vyia TIG PeEBODdOUG
e€ouaAuvonG. Zuykekpigéva Trapouciafovral 3 poviéda eCopdAuvong, TO
MovTéAo Tng ATTANG EkBeTikg EEopdAuvong (SES), 10 poviéAo [paupIkAg
Tdaong (Holt) kal To povréAo PBivouoag pn Mpapuikng Tdong (Damped).

H evotnta 4.3, agopd Ta MOVIEAQ TTOAIVOPOUNONG. ZUYKEKPIYEVQ,
TTaPOUCIAETAl TO POVTEAO TNG OTTANG YPAPMIKAG TTaAivopounong (LRL) aAAd
Kal TNG TTOAAQTTAAG YPAPMIKAG TTaAivopdunong. AgiCel va avagepbei TTwg n
TTapaywyr TPORBAEWEWY HECW TwV POVTEAWV TTAAIVOPOUNONG Oev eVOIQQEPEI
oTa TTAdioIa TNG TTAPOUCOG €pyaciag, €VTOUTOIG TTPOTEIVETAI N €QApUOYA
OUYKEKPIPEVNG Oladikagiag TTpooouoiwong n oTtroia eivalr dlaBéoiun oTo
Mapdptnua Matlab, evw yivetal 1Id1aiTepn ava@opd OTO CUYKEKPIUEVO {NTAHA
o1o KegpdAaio 9.

H teAeutaia Evotnra Tou Tétaptou KegpaAaiou, agopd Tn ouvduaacTikr uéBodo
Theta. Zuykekpigéva yivetal AOyog yia Tnv KAaoikr péBodo Theta éTwg autn
TTAPOUCIACTNKE aTTO Toug AonuakoTtrouhog & NikoAdTTouhog (2000). Agicel va
avoQePBEi, TTWG TO OUYKEKPIMEVO HOVTEAO Oev €XEl EQAPUOOTEI ¢avd yia
TTPOBAEWnN TETOIOU €I0OUG  XPOVOOEIPWY, ETTOPEVWG TTPOKEITAI  yIa  €va
TIPWTOTTOPIAKO EYXEipNMA.

To TteAeutaio Brua yia Tov TTARPN KaBopioud Tou BewpnTIKOU TTAQICIOU OTO
otroio Ba kivnBei n Tapouca epyacia, eivar n oxediaon KaTAAANANG
d1adIKaCiag TTPOCON0IWONG TTOU APOoPd T HOVTEAQ XPOVOOEIpWY Kal BacifeTal
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otn Aoyiki Twv KuAiduevwy TTpoPAéwewv (rolling forecasts). Apxikd, otnv
Evornta 5.1 ciodyetal n évvoid Twv KUANOPEVWY TTPORBAEWEWY  KaBWG
QvOAUETaI KOl O AOYOG yIa TOV OTTOIO TTPOTIMATAI N CUYKEKPIPEVN pEBodOAoyia
yla TNV Trapaywyn TpopAéwewy Tng OTZ.

H Evornta 5.2, agopd tnv Trapouciacn tng O1adikaoiag TTpooouoiwong, N
oTroia atroTeAcital ammd 5 Baoikd oTddia, Ta OTToia Eival Ta £ENG:

1. >uyKkEvTpwaon Kal TPOTTOTTOINOT DEQOUEVWIV.
2. [pagikh avatrapdoTacn OEOOUEVWV.

3. MpoodlopIcPOG  TIOIOTIKWY KAl TTOOOTIKWY  XAPOKTNPIOTIKWY
XPOVOOEIPWV.

4. Egappoyn Tou rolling forecasting.

5. AloAéynon Twv TTPoBAEYewWV.

To 4° o1ddio, avahvetar og 4 umd-oTAdla Ta oTroia  agopolv TNV
TIPOETTECEPYQTIA, TNV TTAPAYWYH TTPORAEWEWY, TN UETETTECEPYAOIaA KAl TOV
UTTOAOYIONO TWV ETTIHEPOUG OPAAUATWV.

Omwg ava@EépbnKe Kal TTPONYOUMEVWG, N agloAdynon Twv TTPORAEWEwWV
YivETAl OUPQWVA PE TO OTATIOTIKO OEIKTN TOU 2UPMETPIKOU Méoou AtTOAuTou
MooooTiaiou Z@d&Auatog (SMAPE).

210 Kegpdhalo 6, emixeipeital n avdAuon, TIOIOTIKA KAl TTOCOTIKA, TNG
xpovooelpds Tng OTZ, n otroia amoteAei TO Paoikd Gova HEAETNG TNG
TTapoUoag JITTAWMOTIKAG. ZUYKEKPIPEVA, oTnv EvotnTa 6.1 1Tapoucialetal n
XPOVOoOEeIpd Twv I0TOPIKWY TIHWV TNG OTZ, n otroia agopd 5 CuvoAika £Tn
(2006-2011), ammd Ta otoia Ta 3 TTPWTA ATTOTEAOUV Ta in-sample dedopéva
Kata tn diadikaoia TnNg TTPOCOUOoIWONG TTOU TTAPOUCIACTNKE 0To KepdAaio 5.
H avdAuon NG ev Adyw Xpovooeipdg, agopd oTnV YPAQIKr avatmapdoTaon
TWV TTAPATNPAOEWY PJE OTOXO TOV EVTOTTIONO TWV TTOIOTIKWYV XOPOKTNPIOTIKWY
NG, evw o¢ OeuTePN QAoN UTTOAOYiICOVTal KOl OPICHEVO!I TTOOOTIKOI OEIKTEG,
OTTWG TTapoucidoTnkav oTto Ke@dAaio 3, TTPOKEINEVOU va UTTAPEE! Pia TTARpWG
OAOKANPwHEVN €IKOVA TNG PUONG TNG XPovooelpds. AgiCel va ava@epBei TTwg ol
TTAPATNPNOEIS Eival o€ TTITTEDO WPAG.

[S1aiTepn pveia yivetalr otnv TTapaypa@o 6.1.3, yia TNV TTOAAQTTAN €TTOXIKOTNTA
TToU XapokTtnpifel 1o péyeBog Tng OTZ. Zuykekpipéva, TTAPouCIAdeTal N
eTTidpaon TTou €xel 0 €TOXIKOG TTapdyovtag (calendar effect) oto ev AOyw
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MEyEBOG, evy avaAuovTal ol U0 EUPAVIG CUVIOTWOEG TNG ETTOXIKOTNTAG TTOU
dlakpivovTtal o€ emiTTeEd0 NUEPAS aAAAG Kal EROOUAdAC.

21NV EvotnTa 6.2, Tapouciddovtal Kal avaAuovTal KaTd Tapopola TpOTTo YE TN
xpovooelpd Tng OTZ, T€00€epIC BondONTIKEG XPOVOOEIPES, TTOU OTNV ouadia
atroTeAOUV v duvdApel avecdpTnTeg NETARBANTES TTaAIvOpOuNnong. MpdkeiTal yia
TN XPOVOOEIPA TWV IOTOPIKWY TIUWV @QOPTIOU, YIA Tn XPOVOOEIpA Tng
TTPORBAEWNS QopTiou, yia TN XPOVOOEIPd IOTOPIKWY TIHWV Apyou [MMeTpeAaiou
Kal yia TN Xpovoaoeipd I0TOPIKWY TIHWV Puaoikou Agpiou.

ACiCel va ava@epBei TTwg o1 TTapaTtnpPrnoel Twv dU0 XPOVOOEIPWY TTOU AapOopOoUV
TO QPOPTIO €ival o€ ETTITTEDO WPAG, EVW Ol TTAPATNPNOEI YIA TIG XPOVOOEIPEG TOU
Apyou [MetpeAaiou kair Tou Puaikou Aepiou eival oe emitredo pfva. ETiong,
gival onuavtikd va avo@epBei TTWG KATA TNV TTOCOTIKI avAAuon Twv
TTapATTAvw BondnTIKWY XPOVoOoEIpwY, UTTOAOYICeTal KAl 0 OEIKTNG YPAMMIKAG
QUTOOUOYXETIONG, O OTI0I0G UTTODEIKVUEI TO KATA TTO0O €ival n KABe pia
METABANTA KATGAANAN cav ave¢dpTntn PETaBANTH TTaAivépounong.

210 KegpdAaio 7, yivetal n TTapoucioon TwV OTTOTEAECUATWY OTTWG aUTA
Tpoékuyav HEow TNG O1adIKACIag TTPOCOUOIWONG KATd TNV £@apuoyr 6
OIaQOPETIKWV HOVTEAWV TTPORAeWNGS. Ta pyovtéAa auTd eivai:

1. H uéBodog avagopdg Naive
2. H pébodog SES

3. H uébodog Holt

4. H pébodog Damped

5. H pébBodog LRL

6. H kAaoikr péBodog Theta

Katd 1n Xpnolgotroinon Twv TpIwv PovTéAwv eEoudAuvong (SES, Holt,
Damped), aA\& kal TNG KAaoIKAG peEBOdou Theta, e@apudletal aAyoplOuog
BeAtioToTroinONG (MN  YPOMMIKA/OUAdIKA BeATiIOTOTTOINCON) YIa TN BEATIOTN
EMAOYN TwV TTAPAPETPWY €EOPAAUVONG a, B, aAA& Kal yia TNV TTaPAPETPO
d16pBwaong TnG Tdong @. Ta atroTeAéouaTa, apopouv 4 BaCIKEC KATNYOPIES, Ol
oTroieg dlaxwpilovTal ue BACn ToV TPOTTO AVTIMETWTTIONGS TNG ETTOXIKOTNTAS OTN
xpovooeipd NG OTZ.
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H 1TpwTn Katnyopia atmoTeAeOUATWY TTapoucIAdeTal oTnV evoTnTa 7.1, Kal
agopd amroteAéopata  dixwg oTroloudnTToTE  €idoug  emeepyania NG
ETTOXIKOTNTAG. Ta TTPWTA OTTOTEAECPATA UTTOQEIKVUOUV  IKAVOTTOINTIKI KOl
TTapdAANAa  TTapduola cupTTepIpopd TG HeBGdou avagopds Naive, Twv
MEBOOWV e€opdAuvong SES kal Damped, aAAG Kal TNG CUVOUAOTIKAG PEBODOU
Theta, evw Tautdxpova dEiXVouVv TNV avikavoTnTa Twv JovTéAwy Holt kal LRL
vVa TTPOCAPUOCTOUV UE ETTITUXIA OTNV UTTO £¢ETAON XPOvoOoEIpd.

21NV Evotnra 7.2, Tapouciddetal n deUTePn oudda atmoTEAECUATWY, N OTToia
a@OopA OTNV AVTIMETWTTION POVAG ETTOXIKOTNTAG O€ ETTITTEQO NUEPAG, ME TNV
eCaywyn 24 emoxikwv OeIKTWv. AUTA Tn @opd Ta aATtToTEAéOpATA  Eival
BeATiwpéva O ox€on PE €KEIVA TNG TTPWTNG KATNYOPIAG, €XOVTAG TTAVTA WG
KpITApIo TO oTaTIoTIKG OeikTn SMAPE, evw n néBodog avagopdg Naive deixvel
va xavel £€da@og o oxéon e Ta Tpia BEATIOTa povréAa SES, Damped kai
Theta. AgiCel va ava@epBei TTWGS yia TOV UTTOAOYIONO TWV ETTOXIKWY OEIKTWV
AauBdavovtalr uttdywn 6 OIOQOPETIKES TIEPITITWOEIS OYKOU  TTAPEABOVTWY
TTAPATNPRCEWV.

H evotnta 7.3 a@opd 1a QTTOTEAECPATA TA OTTOIQ TTPOEPXOVTAl ATTO TNV
ETTECEPYQTIA TNG POVAG ETTOXIKOTNTAG, QUTA Tn Qopd ot eTTiTredo £RdouAdac.
Emopévwg, e€tayovral 168 emmoxikoi O€iKTEG, KABWG Ol TTapaTNPOEIG
BpiokovTtal oe wplaio emiTedo. H OuykeKpIgévn KATNyopia ATTOTEAECUATWYV
KUMQiveTal oTa ETTITTEdA TNG TTPONYOUUEVNG KATNYOPIAG, TTAPOUCIAlovTag TTOAU
MIKPEG aTtrokAioelg oTnv  okpiBeia  Twv  TTPOPAEYewv o€  oxéon ME
TTPONYOUNEVWG. Z€ aUTO TO OnuEio gival onuavTikd va avagepBei TTwg yia Tov
UTTOAOYIONO TWV ETTOXIKWY OEIKTWV OE QUTA TNV Kartnyopia, Aaupdavovrai
uttown OAa Ta dIabEoipa I0TOPIKG OEDOUEVQ.

H teAeutaia evotnTa Tou KegpaAaiou 7, agopd oTa QTTOTEAEOUATA TA OTTOIA
OXETICOVTAI PE TNV QVTIMETWTTION TNG OITTANG ETTOXIKOTNTA OTN XPOVOCOEIPA TNG
OTZ. AxoAoubBcgitar pia atrAoikr) Sladikacia TTPoodIopIcUoU U0 OPAdwV
ETTOXIKWYV OEIKTWYV TTOU avTioTolXiCovTal OTIG OUO OUVIOTWOEG TNG ETTOXIKOTNTAG
(nuepnoia  kar  gBdouadiaia). H oOuykekpiyévn  KATnyopia TTapoucIadel
OnNUavTiKl BeATiwon oTnv  akpifeia Twv  TTapayOPeEVWY  TTPORAEWEWY,
TreplopiovTag 1o d€iktn Tou SMAPE kovtd ota emmitreda Tou 20%, evw Ta Tpia
BEATIOTO aTTOTEAéOPATA TTPOEPXOVTAl ATTO TNV €QAPMPOYN ToV HOVTEAwV SES,
Theta ka1 Damped.

‘Exovrag €EAyel TO OUVOAO Twv aTTOTEAEOUATWY MEOW TNG Oladikaoiag
TTpooopoiwong, oto KepdAaio 8 kpivetal amapaitntn n avaAuon Twv TPIWV
BEATIOTWVY OTTOTEAEOUATWY KOBWG YiveTal TTPOCTTABEIa va EPUNVEUTOUV Ol
AGYOI yIO TOUG OTTOIOUG TO OUYKEKPIMEVA ATTOTEAECUATA APOPOUV TA POVTEAA
SES, Theta kai Damped kai Trpoépyovial OAa amé Tnv 4" karnyopia
QVTIMETWTTIONG TNG DITTAAG ETTOXIKOTNTOG.
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2€ TTPWTN @aon, otnv Evotnta 8.1 tmapoucidletal n TTOIOTIK AvAAUOn Twv
TPIWV BEATIOTWV OTTOTEAEOUATWY, VW YiveTal AOYog Kal oTnv €TTIAOYH TWV
TTOPANETPWY €COUGAUVONG PHECW TNG d1adIKaoiag TNG KN YPOUMIKAG/OUADIKAG
BeATioTOTTOINONG TTOU £QAPUOLETAI YIA TOV TTPOCBIOPICKO Toug. 2TnV EvoTtnTta
8.2, yiveTal dia TTOOOTIKA TTPOCEYYION TWV BEATIOTWY ATTOTEAEOUATWY, KABWG
QVOAUETOI KAl O QVTIKTUTTOG TTOU €XEl 0 KABOPIoPOG Tou opifovta TTPORAEWNS
KAl TG OuxXvoTntag avavéwong Twv TIPORAEWeEwWY OTnV  akpifeia  Twv
TTPOPBAEWewV. H avdAuon Twv aTTOTEAECUATWY CUUTTITITEL HE TN Bewpia Twv
OlI00TNPATWY EUTTIOTOOUVNG, OTTOOEIKVUOVTAG TTWG 000 WEYOAUTEPOG €ival O
emMBuUUNTOG opifoviag TIPOBAEYNS TOOO MEIWVETAI KOl N OKpiBela Twv
TTAPAYOUEVWY TTPOPRAEWPEWV.

2tnv evotnta 8.3, €fdyovial Ta TEAIKA OUUTTEPACHATO OXETIKA HE TNV
KAaTtaAANAGTNTA Twv POVTEAWV TTPOBAEWNS TTOU XPNOIPOTIOINBNKav KaTtd Tn
dladikagia TNG TTpooouoiwong, Kabwg yiverar Adyog kai yia Tnv pebodoAoyia
TTOU avaTITUXONKE yia TNV AVTIMETWTTION TNG BITTAAG ETTOXIKOTATAG AAAd Kai yia
TO PBEATIOTO oOpifovia TTPOBAEYNG, WOTE VA TTAPAPEVOUV  AIOTTIOTEG Ol
TTOPAYOUEVEG TTPOPBAEWEIG.

TENOG, TO KedAaio 9, apopd OpPIoHEVEG TITUXEG TOU (NTAMATOG Ol OTTOIEG OEV
e€etaobnkav oTa TAQioIa TG TTapoucag epyaoiag, OPwg eival 1Id1aiTepa
ONMAVTIKEG KAl PTTOPOUV VA ATTOTEAECOUV PEAAOVTIKO QVTIKEIMEVO €PEUVAC.
2UYKEKPpIYEVA, N Evotnra 9.1 avagépetar OoTn XPnOIMOTToinon MOVTEAWV
YPOUMIKAG TTOAATTAAG 1 un TTaAivopdunong, KaBwg Kal oTnv  €TIAOYA
KataAANAwyv aveEdptnTwy PETABANTWY ME OTOXO TNV 0600 TO duvaTto
MEYaAUTEPN BEATIWON TNG aKPIBEIOS TWV TTAPAYOUEVWY TTPORAEWEWV.

H Evétnta 9.2 £X€l WG AVTIKEIMEVO TNV AVTIMETWTTION TNG OITTANG ETTOXIKOTNTAG,
XPNOIMOTTOIWVTAG  TTOAUTTAOKOTEPEG MEBOOOUG aTTaAoIPriGC auTrig atmd Tn
xpovooelpd TG OTZ, Kkai Ouykekpiyéva yivetar Adyog yia 1 upEBodO
ammaloipic  OITTAAG  eTTOXIKOTNTOG MEOW  €KBETIKAG e€EopdAuvong (DS
exponential smoothing), n otroia avatrTuxonke amd Tov Taylor (2003).
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KepdAaio 1. EAAnvik Ayopd HAekTpiknc Evépyelac

1.1 Eicaywyn

To €10g 1889 £@pTa0e 0 «NAEKTPIOPOG» 0TV EANGDA. 20u@wva PE TA I0TOPIKA
otoixeia TnG AEH A.E., n «levikiy ETaipeia EpyoAnuiwv» KaTtaokeuaoe oTnv
ABrva, otnv 006 ApioTeidou, TNV TTPWTN HOVAdA TTAPAYWYNS NAEKTPIKAG
evépyelag. To TTPWTO KTipIo TTOU QWTICeTal €ival Ta AvAKTOPA Kal TTOAU
OUVTONO O NAEKTPOPWTIOPOG ETTEKTEIVETAI OTO ONUEPIVO 1I0TOPIKO KEVTPO TNG
TTOANG. Tov idI0 XpOvo nAekTpodoTEITAI ETTIONG N ©@E0OAAOVIKN, N OTTOIA AVAKEI
akoua otnv OBwuavikry Autokparopia.

H «BeAyikny ETaipio» avaAauBavel a1 TIG TOUPKIKEG APXEG TO QWTIOKO Kal TNV
Tpoxodpounon TNG TOANG HE TNV KATOOKEUR €PYOOTACIOU TTOPAYWYNAG
NAEKTPIKNG evépyelag. AEKa Xpovia apyOdTepa KAVOUV TNV EUPAVIOT) TOUG OTNV
EANGOa o1 TToAUEBVIKES eTaIpieC NAEKTPIOUOU. H auepikavikn eTaipia Thomson-
Houston pe tn oupuetoxni tng EBvikAG Tpdmelag 1dpuouv TRV «EAANVIKN
HAekTpikr) ETaipia» tTou avaAauBaver Tnv nAeKTpodOTNON PEYAAWY EAANVIKWV
TTOAewV. Méxpl 10 1929 Ba €xouv nAekTpodoTtnBei 250 TTéAEIG e TTANBUOUO
avw Twv 5.000 kaToikwv.

2.TIG TTIO ATTOUAKPEG TTEPIOXEG, TTOU NTAV OIKOVOUIKA aoUU@OPO YIA TIG HEYAAES
ETAIPIEG VO KATOOKEUAOOUV HOVADEG TTOPAYWYNG NAEKTPIKAG EVEPYEIQG, TNV
NAekTPOdOTNON avaAauBavouv IDITEG 1 ONMUOTIKEG KAl KOIVOTIKEG OPXEG
Kataokeudalovtag MIKpa epyooTdola. To €ro¢ 1950 utmpyxav otn EANGSa
mepitou 400 eTaipieg TTapaywyns NAEKTPIKAG evépyelag. Q¢ TTPWTOYEVH
Kauolya xpnoigotrolouocav To TIETPEAQIO Kal TO yaldvOpaka, au@oTepa
€1I00YOUEVA OTTO TO EEWTEPIKO.

H katdtunon autr NG TTapaywyng o€ TTOANEG povadeg, oe OuVOUQOHO JE TA
€l0ayoueva Kauolpa, eEwbouoe TNV TIUN TNG NAEKTPIKAG €vEpPyElag oTa Uyn,
QTAVOVTOG OTO TPITTAACIO PEXPI KOl TTEVTATTAGCIO TWV TIMWV TTOU ioXuav OTIG
GAAEG eUpWTTAIKEG XWPES. H nAekTpIkn evépyela ATav Aoimmév éva ayabod
TTOAUTEAEIAG, AV KAl TIG TTEPIOOOTEPEG POPEC TTAPEXOTAV HE WPAPIO KAl Ol
EaQPVIKEG DIAKOTTEG NTAV OUVNBES PAIVOUEVO.

Ooov agopd aTnv TTapaywyrn NAEKTPIKNAG EVEPYEIAG, QUTH ETTITUYXAVETAI PE TNV
EKMETAAAEUON JIOPOPWY TTPWTOYEVWYV TINYWV EVEPYEIAG KAl TTAPOUCIACE!
MEYAAEG DIOQOPOTTOINCEIG OTTO XWPA O XWPA, avaloya Pe Toug dIaBEaiuoug
eyxwploug Evepyelakoug lMopoug, Tnv Evepyelakr MONITIK TNG XWPOGS, TIG
YEWAOYIKEG, YEWQPUOIKEG KAl KAIMATOAOYIKEG 1I01AITEPOTNTEG AUTNAG.

O1 TTnyég TTapaywyng evépyeiag diakpivovtal oTIG CUUBATIKES TTou BaacifovTal
O€ OPUKTA OTEPEQ, Uypd N aépia Kauolua, OTTwg 1o TTETPEAAIO, O AvBpaKkag
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(MBd&vBpakag kal Alyvitng), To QUOIKO QEPIO, OTNV TTUPNVIKA EVEPYEIQ Kal OTIG
QVOVEWOIUESG TTNYEG EVEPYEIOG TTOU XPNOIUOTTOIOUV BIaXPOVIKES TTNYES (AVENOG,
NAI0G, vEPS KATT) Kal dev €€AVTAOUV TA TTEPIOPICHEVA EVEPYEIAKA ATTOBEUATA
(PAE, 2012).

Tov AuyouaoTo Tou 1950 18pUBNnKe N AEH kal wg €k TOUTOU, OI dPACTNPIOTNTES
TApAywyng, METa@opdg kKal  dIavOouAG  TNG  NAEKTPIKAG  EVEPYEIQG
OuYKeVTpWONKav og €va dnuooio gopéa. H AEH apéowg oTpé@eTal TTpog TNV
agloTToiNoN TWV EYXWPIWV TTNYWV EVEPYEIAG VW EEKIVA KAl N EVOTTOINON TwV
OIKTUWV METAPOPAG NAEKTPIKAG EVEPYEIAG O €va €OVIKO OIaouvOEdEUEVO
2U0TnHa.

Ta TmAoucia AIyvITIKG KoITGopaTta Tou €AANVIKOU UTTedAQOUG TTOU  €ixav
VWPITEPA eVTOTTIOOEI, dpxXloav va £€O0pUCOOVTal KAl VO XPNOIUOTTOIOUVTAl WG
KAUOIUN UAN OTIG AIYVITIKEG HOVADEG NAEKTPOTTAPAYWYAGS TTOU dNPIOUPYOUCE N
AEH. MapdAAnAa, n Emxeipnon &ekivnoe mnv agiotoinon tng dUvaung Twv
UBATWY HE TNV KATAOKEUN UOPONAEKTPIKWY OTABUWY OTA PEYAAQ TTOTAMIA TNG
xwpag. Aé 1.1.2001 n AEH A.E. Asitoupyei WG avwvupn eTaipeia evw atro
12.12.2001 éxe1 eil0axOei ota Xpnuatiotipia Agiwv ABnvwy kail Aovdivou.

H PuBuiotiky Apxn Evépyelag (PAE) eival utrelBbuvn yia Tn puBuion Tng
ayopdg €véEPYEIQG OTn XWPOA MOG. 2TV ayopd auTh OUPUETEXOUV, Ol
Mapaywyoi NAEKTPIKAG EVEPYEIAG TTOU TTAPAYOUV NAEKTPIKY EVEPYEIA ATTO
OIOQOPETIKEG TTNYEG, O AlaxeIpiIoTAG Tou 2uoThuatog Meta@opds HAEKTPIKNG
Evépyelag (AEXMHE), o Aiaxeipiotic Tou AIKTUoU AlavouAg HAEKTPIKAG
Evépyelag (AEZAHE), o1 MpounBeutéc nAekTpikAg evépyelag (6mmwg n AEH
A.E.) kai o1 KaTavoAwTEG.

O AEZMHE ouykpotOnke 10 2001 Kai @povTifel va uTTapxel ava TTdoa oTiyuni
ICOPPOTTIA TTAPAYWYNAS KAl KATAVAAWONG £TO1 WOTE va KAAUTITETAI N {TNON
a@OU n Trapayouevn NAEKTPIKN evépyela Oev ammOBONKeUETAl OE HPEYAAES
TTOOOTNTEG ME OIKOVOUIKG TpoTro. EmmAéov, o AEZMHE padi pe Ttov
Alaxeipiot Tou AikTuou Alavoung (AEZAHE), kaBrikovta Tou otroiou €TTi TOU
TapovTog ekTeAel TuApa TNG AEH A.E., gival utreUBuvol va diac@aAilouv 0TI n
NAEKTPIKN EVEPYEIQ PETAPEPETAI PE QIOTTIOTIA KAl AOQAAEIQ TOOO PECW TOU
ZuoTApaTog (AikTuo uwnAig tGong) 600 Kal péow Tou AIKTUoU Alavounig
(SikTUO MEONG Kal XaUNANG TAONG) atrd TOUG NAEKTPOTTAPAYWYOUS OTABUOUG
oToUuG TeAIKOUG KaTtavoAwTéS. O lMpounBeutéc eivalr utrelBuvol yia Tnv
TTWANOCN TNG NAEKTPIKAG EVEPYEING OTOUG TEAIKOUG KATAVOAWTEG.

H evépyeia TTou TTapdyeTal OTOUG OTABPOUG TTAPAYWYNG, OPXIKA PETOPEPETAI
O€ KOVTIVOUG METAOXNMATIOTEG TIOU METATPETTOUV TNV XaunAn Tdon Tng
NAEKTPIKNG evépyelag o€ uywnAr. Me autd Tov TPOTTO, N NAEKTPIKN EVEPYEIQ
METAQEPETAI HE TIG YPAPMES METAPOPAG O TTOAU HEYAAEG QTTOOTAOCEIC ME
AyOTEPEG ATTWAEIEG, KOBWG 01 OTABWOI TTapaywyng gival ouvriBws HakpId aTrd
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MEYAAQ QOTIKA KEVTPA. 2TO AKOAOUBO OXAMQ, avatrapioTaTal O PNXaviouog
Aeiroupyiag Tng EAANVIKA Ayopdg HAekTpiknG Evépyelag:

Ymovpeio [le pparroviog
Eveprewog & Kpongg arnonis:
- T dTELG edstodd T anC, SviplaeLs

AEZMHE
- Anrapyic
T JLE T g O Do

Anroupy
DuotnLoreg
e cipop d;

[IPOMHOEYTEE
HA\. Bvpu i

2x. 1.1.1 = Avamrapdoracn EAAnvikng Ayopdg HAekTpikng Evépyeiag

To OIKTUO HETAPOPAG, 0dnyei TNV NAEKTPIKA EVEPYEIQ OTOUG UTTOOTABUOUG
MEoNG Kal XapNANG TGoNG, OTOUG OTTOIOUG PETATPETTETAI N TAON TNG NAEKTPIKAG
evépyelag ammo uwnAf oe péon Kal XapnAfj taon, TTpokelyévou ue Tn Bonbeia
EVAEPIWV YPOUMWY va dlaveunBei o€ Blounyavieg TTOU XPNOIKOTTOIOUV Péon
TAON KAl O€ OTTITIO TTOU XPNOIJOTIOIOUV XAKNAA Taon.

Ta ouoTaTik& CTOIXEIA TWV YPAPUWY PETAPOPAG ival Ta akdAouba:

« TuAwveg ) TTUPYOI, OTOUG OTTOIOUG OTNPICOVTAI Ol AYWYOI TWV EVAEPIWV

YPOHHWV.
« MovwTApeg, HEOW TWV OTTOIWV AVOPTWVTAI OTOUG TTUAWVEG OI QyWwYOi

YPOHHWV.
« Aywyoi, Kupiwg atré XaAKo kai aAouyivio.

To dikTuO Alavoung, TTEPIAAUBAVEL:

+ 10 dikTUO Blavoung péong Taong (20kV) TTou uETAQEPEI TNV NAEKTPIKA
10XU a1Td TOUG UTTOOTOBUOUG JETAPOPAS OTOUG UTTOOTABUOUG SIavoung,
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% 1O OikTUO dIavouAg XapnAAg Taong (220/380V) tTou WETAQEPEl TNV
NAEKTPIKN 10XU aTTO TOUG UTTOOTABOHOUG BIaVOUAG OTOUG KOTAVOAWTEG.

1.2 Mepiypa@n Kal BACIKA XAPAKTNPIOTIKA

Otav avogepopaoTe O€ pia ayopd eival amapaitnTo va €EETACOUME TIG
OUVONKEG UTTO TIG OTTOIEG AEITOUPYEL. 2TNV TTEPITITWON TNG Ayopds Evépyelag
MTTOPOUNE va dIaKPiVOUUE dUO BACIKEG KATNYOPIEG:

1. AtreAeuBepwpévn ayopd (OAIyOTTWAIO).

2. Mn atmmeAeuBepwpuévn ayopd (HOVOTTWAIO).

Mo ouykekpipéva, OTav KAVOUUE AOYO Yia atTeAeuBepwuévn ayopd onuaivel
OTI Ol TTO00TNTEG KAl Ol TINEG KaBopilovral atmmd Tn Opdon HETALU Twv
TTOPAYWYWYV KAl TWV KATOVOAWTWY, KAl OTIG TTEPIOCOTEPESG TTEPITITWOEIG
avagepouaoTe o€ oAiyoTtwAlo (Vespucci et al., 2009).

2TNV UN ammeAeuBepwuEVN 1 HOVOTTWAIOKK ayopd, TO ayaBd TTpoc@EPETAl ATTO
Mia pévo etmixeipnon, Ogv gival Aueca UTTOKATAOTACIUO aTTO GANO TTAPEPPEPES
ayaB0, kal TTapAdAAnAa ol KatavaAwTéG eival TTOAuGpIBuol. H Ty kol n
TTOCOTNTA TTPOCPOPAS TOU ayabou kaBopilovtal Jovo aTrd TIG ATTOPACEIS TTOU
TTaipvel N JovoTTwAIakn eTTixeipnon (Kampog, 2003).

‘Hon 1oAANoi EupwTraiol KatavaAwTég ammoAaudavouv oTnv Kadnuepivotntd
Toug TO dIKaiwpa emAoyng MpounBeutr. Ouwg OTIC XWPES TIC EupwTTng TTOU
Oev €xouv evepyoTtroindei 18iaitepa GAAol MpounBeuTéC evépyelag TTEpAv TOU
apxIkou, OTTwg oTtnv EAAGda, 10 OiIkaiwpa autd dev €xel aoknBei yia Tn
TTAEIOWNQIA TWV KATAVAAWTWV.

To TMpwTO PBriua TTPOG TO XTIOIUO TWV ATTAPAITNTWY TTPOUTTOBECEWY yIa TN
AeiToupyia TG atmmeAeuBepwuévng ayopdc ATav n Aqwn METPWVY O€ BECMIKO
eTTITTE®O, TTPOKEINEVOU VA EEQAEIPOOUV 01 OTPERAWCEIC TTOU ETTIKPATNOAV KATA
TNV eikooaeTia 1980-2000, 61TOU TTPOTEPAIOTNTA BOONKE OTNV QCQPAAEIQ TOU
evepyelakoU e@odiacuou Kal aTn diathpnon XapnAwy TIHOAoYiwv.

QoTtbéoo cival yeyovog, OTI n Oladikacia atmmeAeuBEpwong TNG NAEKTPIKAG
evépyelag otnv EAAGdSa n otroia &ekivnoe 10 €10¢ 2001 Kai BpiokeTal akOun o€
eCENIEN TTpoxwpdsl pe apyd aAAd oTabepd BrApaTta kal yia 1o Adyo auto n
EANVIK Ayopd Evépyelag UTTOpEl va  XAPOKTNPIOTEN w¢ ayopd Ut
atmmeAeuBépwaon. H dnuioupyia Kovwv Kavovwy yia TNV ayopd NAEKTPIOHOU
Twv Xwpwv TNG N.A. EupwIrng Kai oI 0UyXPOVEG TACEIG YIA TNV £VOTTOINON TNG
Eupwtraikic ayopdc nAeKTPIKAG EVEPYEIOG QTTOTEAOUV  TIC ONUEPIVES
TTPOKANOEIG.
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Alaxeipiotig 1ng EAANVIKAG Ayopdg HAekTpikng Evépyelag eival o AEZMHE
(Alaxeipiotic EAAnvikoU Zuothuatog Metagopdg HAekTpikng Evépyeiag) o
oTT0i0G 10pUBNKe pe TO TMpoedpikd Aldraypa 328/12-12-2000 wg avwvuun
ETQIPiA, QVTIKEIYEVO TNG oOTToiag e€ival n Asitoupyia, n eKUETAAAEUON, n
dlac@AAIon TNG CUVTAPNONG KAl N HEPIUVA VIO TNV AVATITUEN TOU ZUCTHAUATOG
MeTagopdc nAekTpIKNG Evépyelag o€ oAOKANpn Tn XWwpa, KABwg Kal Twv
dlaouvOEoEWY ToU PE Ta GAAa dikTua yia va diac@aAifeTal 0 €QodIaoudg TNG
XWPAG ME NAEKTPIKA EVEPYEID, KATA TPOTIO ETTOPKK, ACQAAr}, OIKOVOUIKA
aT1TOd0TIKO Kal AgIOTTIOTO.

H trapakoAouBnon kai n 1Apnon Twv Kavovwy (Kwdikag) TTou dIETTOUV ThV
EANVIKA Ayopd Evépyelag utrdyovral OTIG UTTOXPEWOEIS TNG PUBUIOTIKAG
Apxng Evépyeiag (PAE). Mo avaAuTtikd, n PAE ouykpotrinke Tov loUAIO Tou
2000 kai TTPOKEITAI yia pia avegdptnTn OIOIKNTIKA apxr, n oTroia £xel wg
Baoiké avTikeiyevo TNV TrapakoAouBnon Tng avamtuéng TG  Ayopdg
Evépyelag, 1600 otnv EAANVIKA Ayopd, aAAd Kal OoTOV TPOTTO PE TOV OTTOIO
QUTH AEITOUPYEI KOl avaTTTUCCETAI O OXEOT ME TIG EEVEG AYOPEG KAl 18IWG ME
EKEIVEG TIG OTTOIEG DIOOUVOEETA.

O Kwdikag €@apudoTnKe TTPOODEUTIKA KaTA Tn OIAPKEIA MIOG METAPRATIKAG
TEPIOGOOU TTOU eKTEiVETAl ATTO TO 2005 €W¢ Ta TEAN Tou 2010 Kai TTEPIAQUBAVEI
5 «nuépeg ava@opdc» ol oTToiEG XapaKkTnpEi¢ouv TNV TTPOodo TToU £yIve KATA
TNV TTpoava@epOeica TTEPIOdO KAl TOUG VEOUG OTOXOUG TTOU TEBNKav yia To
MEAAOV.

ACiCel va avagepbei Twg n PAE T1raiel katd kdatrolo TpOTT0 10 pOAO TOU
oupBouAou Tou EAANVIKOU YTroupyegiou AvAtTtu¢ng 1o OTToio €ival autd TTou
TTaipvel TIG TENIKEG ATTOQPAOCEIC Kal KaBopilel Tov TPOTTO AsIToupyiag TnG
EAANvIkNAG Ayopdg Evépyelag.

ISiaitepa onuavtikd pdAo otnv EAANvIKA Ayopd Evépyeiag éxer n AEH A.E.
ApaoTnploTroleital wg MNapaywyodg kai gival o KUp1og MpopnBeuTig NAEKTPIKAG
evEpyelag, O0TTou cUp@wva ue Ta oToixeia Tou 2009, katéxel repitmou 10 89%
TNG €YKATEOTNUEVNG NAEKTPIKAG 10XUOG oTnv EAAGSa (12.695 MW) n otroia
TIPOEPXETAl ATTO AIYVITIKEG, TTETPEAAIKEG, UOPONAEKTPIKEG HMOVADEG, MOVADES
QUOIKOU agpiou KaBwg Kal atrd aloAIKd Kai nAlokd TTapka. Mapdyovrag oxedov
T0 55% TNG NAEKTPIKAG TNG TTapaywyng atrd Alyvitn, €ival o 20¢ HeyaAUTEPOG
TTaPAYWYOS NAEKTPIKAG evEPyEIag aTTd Aiyvitn otnv EupwTrdiki ‘Evwon.

EmimrAéov, n AEH A.E. wg KUplog Tou 2UCTAPATOG HETAPOPAS UTTOXPEOUTAI
oTn ouvtApnon TOU ZUCTAMATOG OTO TTAQICIO TOU TIPOYPAMPATIONOU TTOU
ektTovei n idia kal uttd TIG 0dnyieg Tou AEZMHE kai TapdAAnAa ekTeAEi Xpén
Alaxeipioty Tou AIKTUOU Alavoung Méxpr Tnv idpuon Tou AEZAHE, ue
ONMAVTIKEG apUOBIOTNTEG YIa TN OUVOEDN TWV VEWV XPNOTWYVY, TNV KABNUEPIVA
AgiIToupyia kal ouvtApnon Tou AIKTUOU, KOBWG Kal yida TNV avaTrTugr Tou.
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Baoikd xapaktnpioTikd Tou EAANVIKOU o©uoTApATOG €ival N YEWYPAPIKN
QVICOKATAVOUN METALU TTapaywyng Kai  @opTiwv  Adyw Tng HeyAaAng
OUYKEVTPWONG OTABUWY TTapaywyng Kal NG Utmapéng onuavtikwy Ol1ebvwv
Oloouvoécewy OTO BOpPEIO TUAUA  TNG XWPOG, EVW TO KEVTPO KATAVAAWONG
gival oto NOTIO TP A Kal IDIaiTEPA OTNV TTEPIOXA TNG ATTIKNG.

Emiong n TleAommoévvnoog 8¢ ouvdéetar  oTo Bacikd Kopuo diakivnong
evépyelag otnv NIreipwTtik Xwpa (400 kV) (TEE, 2010). H yewypa®iki
KATOVOMN TWV KUPIOTEPWY OTABUWYV TTapaywynG NAEKTPIKAG EVEPYEIQG
TTapouciddovtal oto akoAouBo oxrua(PAE, 2012):

Thessaloniki

[
Ptolemaida S——ry

/-VQ
B P Q\'vw
° .hogo/ ﬁ é

g
& Lignite Power Stations ;:

ARAA
[(Z===7 Natural Gas Power Stations

IL Oil Power Stations

AR
#=== pPrivate Natural Gas Power Stations

2x. 1.2.1 - 21aBuoi MNapaywync HAskTpikng Evépyeiac

Ooov agopd TIG ouvdéoels TNG EAANVIKAG Ayopdc pe To €EwTEPIKO, AUTEG
BpiokovTtal 010 BopEIO TUAPA TNG XWPAG. Mo avaAuTikd, n EAAGda ocuvdéeTal
oTa Bopeia PYEOW EVAEPIWY YPOUPWY PeTagopds (AC) pe tnv AABavia, 1o
FYROM kai 1n BouAyapia, evw oTa QUTIKA OuvdEeTal he TNV ITaAia péow
KaAwdiou (HVDC). AT 10 ZeTrréuBpn Tou 2010 eyKaIvVIGOTNKE VEQ evaépia
YPOUMN METaQOPAS pe TNV Toupkia. 1d1aiTepdTNTEG TTAPOoUCIdlouv Ta EAANvIKG
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vnoid Tou Alyaiou, Ta OTToia OTAV TTAEIOWN®Ia TOUG OeV €ival OUVOEDEUEVA UE
TNV KUpiwg Xwpa oANd O10BETOouV  AUTOVOROUG OTaBUOUG  TTapaywynig
Baoiopévoug oTo TTETPEAAIO ,06 OUVOUAOUO HE AVEUOYEVVATPIEG KOl GAAWV
popewv ATE (Andrianesis, Biskas & Liberopoulos, 2011).

O xépTng ToU EAANVIKOU BIACUVOEDEPNEVOU CUOTANOTOS UETAPOPAG NAEKTPIKAG
EVEPYEIAG TTAPOUCIAZETAlI OTO AKOAOUBO OXNua:
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2x. 1.2.2 - Xaprng Aiacuvdedeuévou Zuotruaros Meragopdag H.E.

InyA: http://www.investingreece.gov.qgr

To kauoiuo TTou XpnoluoTroleital eupéwg oTnv EAANVIKA Ayopd Evépyeiag givai
o Aiyvitng. Mépa atrd TIg povAadeg TTou gival BacIOPEVES OTO AyviTn, CUVAVTAUE
Kal JovAdES apyou TTETPEAAioU, JOVADdES TUVOUQOHUEVOU KUKAOU Kal avolXTou
KUKAOU HE QUOIKO aépio, KaBwG Kkal povadeg AlE, oOmwg peydAeg
UBPONAEKTPIKEG MOVADEG, AIOAIKG TTAPKA Kal QWTORBOATAIKEG EYKATAOTACEIG,
MIKPEG UDPONAEKTPIKES JOVADEG, HOVADES BIouAlag Kal YEWOEPUIKEC JOVADEG.
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H diapoépewaon Tou evepyelokoU WiyuaTtog Tng Xwpag (loofuyio TTapaywyng
NAEKTPIKNG evépyelag) kata tnv Trepiodo 2008-2011 Ttrapoucialetal OTO
ypaenua Tou akdAoubou oxAuaTOoG:

HE 2008 HE 2011
6% Ydpondextpwri 3% AME & 8% Ydponkextpiknn 9% AMNE &
GMEC NNYEG | _ | GMhec mnyee

°

|

26% Duowou
Qepiou o=

* *
7% 58% 31% '56%
TNetpehaikn | Ayt QUOIKOU CEPIOU | | Aryvin

2X. 1.2.3 - Evepyeiakd Miyua EAAnvikng Emmikpdreiac

MnyA: http://www.statbank.gr

Kupiapxo {nTtoupevo yia Tnv €UpuBun Acitoupyia TNG ayopdsg NAEKTPIOUOU
otnv EAANVIK emKkpdrteia €ivar n €miTeuén Twv OTOXWV TNG QOQAAEING
€QOJIaoHOU Kal TNG OIKOVOUIKAG BEATIOTOTTOINONG TNG ayopdg.

AuTtd ETTITUYXAVETAI MEOW KatdAAnAou ouvduaouou
MOKPOXPOVIWV(EYKATAOTAON Kol dIaBeciydTNTa 10XU0G)  KABwg  Kal
Bpaxuxpoviwv ammo@Acewy yia TNV opBn dlaxeipion Kal KATAvour Twv TTOpwV
oTov Huegpnoio Evepyelako MNpoypapuaTioud.

2UPQwva ue 1o TTapatradvw tAaiolo (AEZMHE — Eyxeipidio Ayopdg, 2010) n
EANVIKR Ayopd HAekTpikAg Evépyelag Oiakpivetar o€ dU0 BOepeNwdelg
KATNYOPIEG O1 OTTOIEG €ival Ol aKOAOUBEG:
» H pakpoxpovia ayopd diabeoiuotnTag 1I0xUuog (Capacity Market).
> H Bpaxuxpdvia — XOVOPEUTTOPIKA ayopd EVEPYEIAG Kal

ETTIKOUPIKWY UTTNPECIWY, N OTToia TTPOYPAPUATICETal oUP@WVA
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Me Tov Huepnolo Evepyelakd Mpoypaupatiopdé (HEM) (Energy
and Ancillary Services Market).

1.2.1 Ayopda Makpoxpoéviag AiaBeoipdétnrag loxuog

H Asitoupyia autrig TNG ayopdg €XEl WG OTOXO TNV 000 TO duUVATOV PEYAAUTEPN
MEIWON TOU ETTIXEIPNMATIKOU KIVOUVOU TOU TTAPAYWYOU, O OTT0iog AauBAvel
auoIB évavTtl PEPOUG TOU KOOTOUG KEPOAQiou €TTEVOUONG, KABWG Kal TOU
TPounOeuT TTOU €MMCNTA TNV ATTOQUYH IBIAITEPA UWPNAWV  TIJWV OTNV
Huepnoia Ayopd Evépyeiag kai  Emkoupikwy  YTnpeoiwv(Bpaxuxpovia
ayopd), yia To AGyo OTI hJEIWVETAI O BPaxuxpovIog Kiviuvog Tou TTapaywyou.

Baoikdg Adyog 1Tou 0driynoe oTn dnuioupyia TNG CUYKEKPIYEVNG ayopdg eival
n avdykn vyia €Cac@AAion Tng emAPKEIOG KABWG Kal Tng ToldTnTag TNG
NAEKTPIKNG EVEPYEIOG OE MaKpoxpovia Bdaon, apecifovrag mapdAAnAa Tnv
aglomoTia KA povadag.

H ulomroinon ¢ Ayopds Makpoxpoviag AlaBeoiudtntag  loxuog
EMTUYXAVETAI PE TNV €kdOON aTTd KABE TTapaywyd TTOU CUMMETEXEI OE AUTHV
AmodeikTiIKwy  AlaBeoiyétntag  loxvog (AAl) TTou  avTioToiXOUV  OTNV
TTpaydaTikh diaBeaiudtnTa 1I0XU0G KABE povadag Tou, n oTroia TTPoadlopileTal
amd 10 AIOXEIPIOT] TOU ZUOTAMATOG. AV yia TTapddelyua OlaBEToupe pia
povada eykareoTnuévng 1oxuog 300 MW, cival duvatd PeTd ToV TTPOCBIOPICHO
NG dIABECINOTNTAG TNG aTTO TOV AIOXEIPIOTr TOU ZUOTARHUATOG va ekdwaoel AAl
yia 250 MW.

Ooov agopd Toug TTPOPNBEUTES, KABe €vag atmmd autoug CUVATITEI JE TOUG
TTapaywyoug 2uppBdocig AlaBeoiudtnTag loxuog (ZAl), uE 0IKOVOUIKOUG OpOouUg
TTOU CUP@WVOUVTAl Kal attd TIG OUO TTAEUPEG €101 WOTE VA KOAUWOUV TV
Ytoxpéwon Emdpkeiag loxuog Tou Toug avaloyeEi.

H ayopd ptropei va xapaktnploTei wg eglooppotnuévn (Balanced) (AEZMHE
— Eyxeipidio Ayopdcg, 2010) 6tav 1oxUel N akdAouBbn oxéon:

AAl (MW) =ZAl (MW) + ATTQITOUPEVN JAKPOXPOVIO £QEDPEIQ

1.2.2 Hpepnoiog Evepyelakdg Mpoypappariopdg (Ayopd Evépyeiag kai
Emikoupikwyv Yrnpeoiwv | Xovdpeutropikn Ayopd)

O Hpepioiog  Evepyelakdg  lMpoypapuatiopdg  (HEM)  atroteAei  Tn
XOVOPEUTTOPIK) ayopd Kal  €xel WG Kupiapxo oOTOx0 TO PEATIOTO
TIPOYPOUMATIONO TNG AEITOUPYIAG TWV BEPUIKWY KAl UDPONAEKTPIKWY HOVADWV
TTaPAYWYNS TOU ZUCTAUATOG, OTTWG Kal Twv Jovadwy AlME kai Tng diaBéoiung
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EVEPYEIOG TTOU TTPOEPXETAI ATTO EI0AYWYEG, WOTE VA KAAUTITETAI O€ NPEPATIN
Baon n {ATNON nAEKTPIKAG EevEpyelag ammd KaTavaAwTég, n CATNON yia
eCaywyEg evépyelag Kal ol atrapaitnTeg EmKoupikég YTnpeoieg. O povadeg
TTAPAYwWYNG TTou oupueTEXOoUV oTov HEI ogeilouv va TTpoo@EPOouV To OUVOAO
TNG 0108€01udTNTAG TOUG, TOOO O€ EVEPYEIQ OO0 KAl O€ ETTIKOUPIKEG UTTNPETIEG.
Ouo100TIKA TTPOKEITAl VIO £va PHOVTEAO ayopds YTTOXPEWTIKNAG Kolvotrpagiog
(Mandatory Pool).

MNa va yiver karavontog o 6pog «YTTOXPEwTIKN Kolvotrpagia» artraiteital n
TTap&Beon TOU OPICHOU TOU:

«YTToxpewTIK Kolvotrpagia» eivar To povréAo Tng EAANVIKAG Ayopd¢ oTo
OTT0I0  OUVOAANGOOETAI TO OUVOAO TNG NAEKTPIKAG EVEPYEIAG KOl TWV
OUPTTANPWHATIKWY TTPOIOVTWY auTrg TTou Ba tTTapaxBouv, Ba kartavaAwbouv
Kal Ba dlakivnOouv tnv etrépevn nuépa otnv ayopd. OAoI O CUUUETEXOVTEG
otnv EAAnvIK Ayopd UTTOXPEOUVTOI VA OCUPUETEXOUV OTNV YTTOXPEWTIKA
Koivotrpagia. Aev emTpémmovral QUOIKEG OdiuepnG ouvaAllayég  (physical
bilateral transactions) peTagU TwWV CUPMPETEXOVTWVY TnNG ayopds (AEZMHE —
Eyxeipidio Ayopag ékdoon 2.0, 2010).

2T0 auoTned TTAdiocla TOUu TTAPATTAvVW POVTEAOU KABE diapeTakouion (transit)
NAEKTPIKNG EVEPYEIAG ATTO Hia TTEPIOXT EKTOG EAAGDOG O€ pia GAAN ,péocw NG
EAANVIKAG €mmKpATEIOG, MTTOPEl va uAoTroinBei povo péow  €1I0aywyng
(TwANoNg) TG ev AOyw evépyelag oTnv YTToxpewTikrl Koivotrpagia Kai
eCaywyng (ayopdg) atrd auTtryv.

2NMAVTIKEG ETTIMEPOUG AYOPEG-UNXAVIOUOI oI oTToieg uttayovTtal otov HET gival
01 akOAoUBEG:

i. Ayopd Evépyelag: IkavotroloUvtal Ol TTOOOTIKEG AVAYKEG  TWV
KATAVOAWTWY NAEKTPIKAG EVEPYEIQG KATA TIC WPEG TIOU QUTH Eival
amrapaitntn. Mpoo@épouv aAAd Kal apeiBovTal o1 eyXwpIol TTapaywyoi
(Beppikwv  — UdPONAEKTPIKWY OTOBUWV Kol AlNE) kabwg kalr ol
EI0QYWYEIG eVEPYEIOG eV AyopAlouv Ol EKTTPOCWTTIOI TOU EYXWPEIOU
@opTiou (TTPOPNBEUTEG Kal €TTIAEYUEVOI TTEAATEG) Kal O €EAYWYEIG
(TTPOMNBEUTES KAl TTAPAYWYOI).

ii. Ayopa Emmikoupikwv Ytnpeoiwv (Ancillary Services): Ikavotrolgi TIg
AVAYKEG TWV KATAVOAWTWYV NAEKTPIKNG EVEPYEIOS YIa dlIaoPAAIon TNG
TTOIOTNTAG KAl Q&IOTMOTIag TNG TPpoPodATNONG Toug. [MapdAAnAa
TTPOCPEPOUV KAl aMEiBOvVTal O eyXWpPIOl TTapaywyoi (Bepuikwy —
UOPONAEKTPIKWY  OTABPWY) Kal ayopdlouv Ol  EKTTPOOWTIOI  TOU
EYXWPIOU QopPTiou (TTPOPNBEUTES Kal ETTIAEYUEVOI TTEAATEG) KABWGS Kal Ol
eCaywyeic (TTPOPNBEUTEG KAl TTAPAYWYOI).
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iii.  Mnxavioudc ayopdg via Tn XwpoBETnon Tng TTapaywyng Kovid oTa
KEVTPO KATAVAAWONG: ZXETICETAI JE TNV TTAPOXH KIVATPWY XWPoBETNONG
TWV VEWV Jovadwyv 600 Tov duvaTOV TTIO KOVTA OTnV KartavaAwon . Mg
0edopévn TNV TTAPOUCA CUYKEVTPWON TNG NAEKTPIKNAG TTAPAYWYAG OTO
Boppd, cival ao@AAEG va TTOUME OTI AVOUEVETAI QUENUEVN CUMMETOXNA
oTnNV €TNOIA XPEWON XPNOEWS OCUCTAMATOG TWV TTOPAYWYWY TOU
Boppd, OTTWG Kal dla@opoTroINUEV  auoIff  TTaPAyWYWY  TTOU
BpiokovTal 0TO VOTIO TUAMA TNG XWPOG ,KUPIWG O€ TTEPITITWOEIG TTOU
EM@AVICETAl OUUPOPNON OTN HETAPOPA NAEKTPIKAG EVEPYEIQG ATTO TO
Boppd oto véTOo KATA TN SIAPKEI TOU NUEPHOIOU TTPOYPANUATIOUOU.

1.3 MNEPIFPA®H KAI EMIAYZH TOY HEMN

H emiAuon tou HEN a@opd kupiwg TOV TTIPOCOIOPIOUOU  TOU TPOTTOU
AeIToupyiag KABe povadag yia KABe wpa TNG €TTOPEVNG NPEPAG, ME ATTWTEPO
OTOXO TN MEYIOTOTIOINCN TOU KOIVWVIKOU O@EAOUG TTOU TTPOKUTITEI ATTO TNV
IKOVOTTOINON TOU evePYEIOKOU 100Cuyiou TNG ayopds aAAG Kal TwV avAyKwV
TWV ETTIKOUPIKWY UTTNPECIWV TNV €TTOPEVN PEPa AauBdavovtag TTavta utréywn
TOUG TTEPIOPICHOUG TOU OCUCTAPATOG HETAPOPAG.

EvowpaTtwvovtag otov HEI 11¢ atrapaitnTeg ETTIKOUPIKES YTTNPETIEG KAl TOUG
TEXVIKOUG TTEPIOPIOPOUG TOU CUCTANOTOG, O OTToiol TnlavoTata Treplopifouv
TNV TTOOOTNTA EVEPYEIAG TTOU €ival duvaTdv va dIakiveiTal atmd To Boppd OTO
vOTO, TIPOKUTITEl N TIPAYUATIK) OUVOAIKN) afia Tng KATavaAloKOuEVNG
NAEKTPIKNG evEpyelag, €xovtag AdPel uttown Ta TTOOOTIKG (OYKOG Kal XpOvog
KatavadAwaong) aAAd Kai Ta TTOIOTIKA  XapaKTnpPIoTIKA TnG (ouxvoTtnta, Téon ,
ATTAITOUMEVN QEIOTTIOTIO TTAPOXNG O KABE KaTavaAwTn).

A6 tnv ettiduon Tou HEM trpokuTTel N Oplaki TipR Zuothparog (OTZ ) n
OTTOIa ATTOTEAEI TO QAVTIKEIMEVO PEAETNG TNG TTAPOUCAG DITTAWMATIKAG EPYQTiag
Kal Ba avaAuBei eKTEVEOTEPQ OTN OUVEXEIQ.

Omrwg  éxel avaepBei kar Tponyoupévwg, o Hueprioiog Evepyeiakog
Mpoypapuatiopdg (HEM) cival n nueprnoia diadikacia eTTiAuong TnG ayopdg
EVEPYEIAG N OTTOI0 TTPAYMATOTIOIEITAI TV TTPONYOUMEVN nuépa Tng Huépag
Katavoung. Huépa Katavopng Bewpeital yia nuepoAoyiakn nuépa ot WPES
EANGOOG. ATToTeAsiTal atmd 24 wpIaieg TTEPIODOUG KATAVOMNG, €KTOG PUOIKA
aTTO TIG «MIKPEG» KAl «MEYANEG» NUEPES TTOU TTapouaialovTal TO POIVOTTWPO
Kar Tnv dvoi¢n avTtioToixa kalr o@eidovial otnv aAAayf TnNG TOTTIKAG WpPAG.
Emopévwg n Mikpry Huépa Karavoung artroteAsital amo 23 1epiddoug
karavounig ( atrouoidlel n wpa ammo Tig 3:00 wg T1g 4:00), kai n MeydAn Huépa
Kartavoung atroteAcital atmmd 25 mepiddoug Kartavoung (eppavietal 2 Qopég n
wpa ato 116 3:00 wg 116 4:00).
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1.3.1 Zupperoxn otov HEMM

OMloil 6001 ocuppetéxouv otov HEI oAAG kai oTig GAAeG ayopég TTou
dlaxelpiCeTal 0 AIaXEIPIOTAG TOU 2ZUCTHPATOG, €ival ATTOPAITNTO VA £yypapouV
o170 MNTPpWO ZUPMPETEXOVTWY Tou AlaxelpioTr). Méow QUTAG TNG eyypa®ng ol
OUMPMETEXOVTEG OUVATITOUV ME TO AIOXEIPIOTH TOU 2ZUCTAPOTOG  «2UuBacn
2uvoAaywv HAekTpiknG Evépyeiag» n otroia SIETTETAI ATTO TIG BIATALEIG TOU
KAZ&ZHE (Kwdikag Alaxeipiong Zuotiuatog Kal ZuvaAdaywv HAEKTPIKAG
Evépyeiag).

H ZupBaon ZuvaAhaywv HAekTpIKAG Evépyeiag apopd TIG cuvaAAayéG TTou
TIPAYUOATOTTOIOUVTAl OTA TTAQIOIQ TOU CUCTAMATOG 2UVaAAaywv HAEKTPIKAG
Evépyelag, To otroio trepihauBavel Tov HEMM, 1 Aladikacia Katavounig, Tig
EvioAég Katavoung, Tnv EkkaBdpion ATmokAicewv kKal Tov  Mnxaviopo
Alaopdhiong Emapkoug loxuog. ETITTAéOv, O CUMPMPETEXOVTEG €XOUV TO
dIKaiwpa va TTpofaivouv o€ KABE OXETIKI VOMIUN EVEPYEIQ CUPMPETOXNG OTO
2uoTnua ZuvoAdaywv HAekTpikng Evépyeiag, Tnpwvtag Tavia TIG dITALEIS
Tou Kwdika, kalr TapdAAnAa ptropouv va AapBdvouv kal va €Co@AoUV TIG
TTANPWHEG KAl TIG XPEWOEIG TTOU TOUG  avaAoyouv. Ta diKaiwuata Kal ol
UTTOXPEWOEIG TOU AIOXEIPIOTH TOU ZUCTANATOG opidovTal aTrd TIG dIATALEIC TOU
Kwdika yia 1o Zuotnua 2ZuvaAAaywv HAeKTpIKNAG EVEpyeiag.

Mo avaAutikd, n oupuetoxy otov HEM trepihaufavel 1iI¢ akOAoubeg
dladikaoieg (AEZMHE — Eyxeipidio Ayopdg ékdoon 2.0, 2010):

e YTOBOAN N TIOAoyoUupevwy AnAwoewv PopTiou yia kabe Mepiodo
Katavoung tng Huépag Katavoung amoé toug Ekmpoowtroug doprtiou
yla Toug TMeAdTeg TTOU KATAVAAWVOUV evépyela eviOg TG EAANVIKAG
Emkpareiag.

e YToOBOAN TIHOAOYyoUpevwy AnAwoewv PopTtiou yia kdBe [Mepiodo
Katavoung mng Huépag Karavoprng amd Toug ZUUUETEXOVTEG, OTAV
auToi gival gite kdroxol Puoikwv Aikaiwpdtwy Metagopds (PAM) eite
avTiIoUPBaAAGpevol kaTOxwyv PAM, yia eEaywyEg evépyelag.

e YTOBOAN TIHOAOyoUpevwy AnAwoewv PopTtiou yia kdaBe [Mepiodo
Katavoung tng Huépag Kartavoung amd lMapaywyoug yia aviAnTIKEG
Movadeg og Asitoupyia avtAnong

e YToBoAN un TIoAoyoUuevwy AnAwoewv PopTiou yia kaBe Mepiodo
Karavoung ¢ Huépag Kartavoung armd toug lNMapaywyoug Kal Toug
MpounBeutég yia Ta BondnTIKA @opTia Twv Povadwy Otav autd dev
KAAUTTTOVTQI OTTO TNV TTAPAYWYH TWV JOVADWV.
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YT1oBoAr TigoAoyoupevwy lMNpoogopwyv ‘Eyxuong yia kdBe [Mepiodo
Katavoung ¢ Hpépag Katavoung amo  [lNNapaywyous  yia
Katavepdueveg Movade.

YT1oB0oAr TigoAoyoupevwy lpoogopwyv ‘Eyxuong yia kdBe [Nepiodo
Karavoung tng Huépag Katavopung atrd 1o AlaxEIpIoTr) TOU ZUCTAPATOG
yla TG ZupBePAnuéveg Movdadeg. Or  TIMOAOYOUMEVEG TTPOCPOPES
evEPYEIAg yIa TIG ZUUBERANUEVEG Movadeg TTPETTEI va €ival OUPQWVEG
ME TIG TINEG TNG OXETIKAG OUUBaoNG.

YT1oBoAr TigoAoyoupevwy lpoogopwyv ‘Eyxuong yia kdBe [Nepiodo
Karavoung tng Huépag Katavoung armd Toug CUUMETEXOVTEG, OTAV
auToi gival ite katoxol Puaikwyv Aikaiwudtwyv Metagopdag (PAM) eite
avTIoUPBaAAGpEvol KaTOxwyv PAM, yia eI0aywyEG EVEPYEIQG.

YT1oB0oAr un TiyoAoyoupevwy MNpoogopwv ‘Eyxuong yia kaBe Mepiodo
Karavoung t1ng Huépag Katavoung atrd 1o AlaxEIpIoTr) TOU 2UCTAUATOG
yla TIG gjovadeg Tou ApBpou 35 Tou Nopou 2773/1999[2].

Y1oBoAr AnAwoeswv Alaxeipiong Yoativwy MNopwv yia kaBe MNepiodo
Karavoung tng Hpépag Katavoung amd Ttoug Mapaywyoug yia TIg
YO PONAEKTPIKEG Movddeg, oupTrEPIAGUBavOUEVWV TwvV
YdponAekTpikwv Movadwyv AvtAnong.

YT1oBoAn TiyoAoyouuevwy Mpoogopwyv E@edpeiwv yia kabBe lNepiodo
Karavouig 1ng Huépag Kartavoung amd [lNapaywyoug via TIg
Karavepoueveg Movadeg.

YT1oBoAn TiyoAoyouuevwy Mpoopopwyv E@edpeiwv yia kabe lNepiodo
Karavoung 1¢ Hpépag Karavoung omd T10  Alaxeipioty Toug
2UOTAMOTOC via TIC ZupPBeBAnuévec Movades. Or  TiHOAOYOUMEVES
TTPOCPOPES EPESPEILV YIa TIG ZUMPBERBANUEVEG Movadeg TTpéTTel va givail
OUPQWVEG UE TIG TIUEG TNG OXETIKNG oUPBaong.

Y1oBoAl AnAwoswv OAIKA 3 Mepikig Mn AiaBeoiydtnTag yia Kade
Mepiodo Katavoung tng Huépag Katavoung atod toug MNMapaywyoug yia
KAaBe povada.

YToBOA}  OnAwoewv  TEXVOOIKOVOMUIKWY  ZTOIXEiwWV  ammd  TOUGg
Mapaywyoug yia TIG HOVADEG.
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1.3.2 O1 5 Huépeg Avagopdg

Akpoywviaio AiBo yia Tn dladikacia emmiAuong Tou HEM otnv EAAGda
atroTeAOUV OTTWG ava@EPONKE Kal TTPONYOUNEVWG o1 5 «Huépeg Avagopdg» ol
OTTOIEG OUCIOOTIKA aTTOTEAOUV TOUG OTABPOUG yia TNV OPaAn upeTdBacn Tng
EAANvIKNAG Ayopdg Evépyelag atmd Tn JOVOTTWAIOKK 0TAV OAIlYOTTWAIOKH ayopd.
Omwg avagépel kar o A.Mmakipr¢nig (2009) o1 5 «Hpépeg Avagopdc»
TTEPIEIXAV TA TTAPAKATW:

< 'Ewc 12 lavouapiou 2006

MepIopIOUOI TEXVIKWYV EAAXIOTWY TwV Povadwy otov HETT.
Mia Trpoo@opd ava povada yia 6An Tnv Huépa Kartavoung.
EmiAuon HE ava MNepiodo Katavoung (wpa — wpa).

< A6 13 lavouapiou 2006

Katdpynon TTEPIOPIOUWY TEXVIKWY €AaxioTwv otov HEIM ue
ouVvETTEIQ TNV augnon Tng OTZ.

Mia Trpoo@opd avd povada yia 6An Tnv Huépa Katavouig.
EmiAuon HEI ava MNepiodo Karavoung (wpa — wpa).

% A6 1 AmpiAiou 2007

Xwpig TTEPIOPIOUOUG TEXVIKWYV eAaxioTwy oTtov HEIN pe ouvemeia
TNV augnon 1ng OTZ.

Qplaieg TPOOPOPES £yXuong PovAdwWY TTapaywyng.

AuvatdétnTa  UTTOBOAAG TTPOCPOPWY KATW TOU MPETARANTOU
K6oToug yia 10 30% TnG dIaBEoIunNG 10XU0G WE CUVETTEIQ TN
Meiwon Tng OTZ.

EmiAuon HEI ava MNepiodo Karavoung (wpa — wpa).

« A6 1 lavouapiou 2009 (Téraptn Huépa Avagopdc)

24wpn BeATIOTOTTOINON EVEPYEIAG KAl EPEDPEIWV.

EmiAuon tpoypdupartog évragéng povadwyv (Texvikd EAdxioTa,
pPUBOI, KATT.).

MANPWN €QedPEIWV PE XPAON TNG «KAEIDAG ETTINEPICUOUY .

A6 1 Mdiou 2009 (IMéutrtn Huépa Avagopdc)

EtriAuon HEI émmwg kai kata tnv Tétaptn Huépa Avagopdg.
EkkaBdapion HEIM yia Tnv evépyeia.

ExkkaBdpion e@edpeiwv pe Bdon mic TiyéG tou HEM kar TIg
TTOOOTNTEG EQPEDPEIWV TIOU TIPOCPEPONKAV OE  TTPAYUATIKO
XpPOVo.

MeBodoAoyia utrohoyiopou OTA (Opiakh Tiur ATToKAICEWV).
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=  EkkaBdapion atmmokAioEwy yia TV eVEPYEIQA.
= EAeUBepn Oiamrpaypateuon AAl (AtTodelkTikG AlaBeoinoTnTag
loxuog).

1.3.3 ANTIKEIMENO TOY HEN
O Huepnoiog Evepyelakdg Mpoypapuatiopds epiAapBavel Ta akdAouba:

% 2XeDIOOPOG BEATIOTOU TTPOYPAPMATOG €viAEnNG POVAdWY Kal £yXuong
EVEPYEIAG VIO TNV IKAvVOTToinon TNG ¢NTNong evépyelag yia KaBe MNepiodo
Karavoung g Huépag KaTtavoung, PeE TETOIO TPOTTO TTOU VA ETTIPEPEI
MEYIOTOTTOINON TOU KOIVWVIKOU TTAgovdopatog( dla@opd KOIVWVIKOU
0PEANOUG aTTO TO OUVOAIKO KOOTOG TTAPAYWYAG).

X/

v Katdption TTpoypauudtwy  ETTIKOUpIKWY  YTINPEECIWV WOTE ME TO
eAdyioTo duvatd KOOTOG va gival duvatd va KAAUQBOUV Ol OXETIKEG
avAaykeg yia KaBe MNepiodo Karavoung tng Huépag Katavoung.

% Mpoaodiopiopog NG Oplak TiuAg lMapaywyng oe kdBe Agitoupyiki
Zwvn yia KaBe Mepiodo Katavoung 1ng Huépag Katavoung.

% YmoAhoyiopog 1ng OplakAg TigARg Tou ZuotAuparog (OTZX) vyia tnv
evépyela yia kabe Mepiodo Katavoung 1ng Huépag Karavoung.

% YmoAhoyiopog Twv Tiywv Eg@edpeiag yla KABe TIJOAoyouuevn
Emkoupiky Ymnpeoia yia kdBe [lepiodo Katavouns tng Huépag
Karavoung.

1.4 OPIAKH TIMH ZYZTHMATOZX (OTZ)

H Opiakn TiuA Tou ZuoTtAuatog (OTZ) gival n Ty otnv otroia ekkabapieTal n
ayopd NAEKTPIKNG €VEPYEIOG KaAl €ival n TIPA TTOU €ICTTPATTOUV OAOI 01 OOOI
eyx€ouV evépyela 0TO Z00TNUA Kal TTAnpwvouv 6Aol ool ¢nTouv eVvEPYEIQ ATTO
TO 2U00Tnua. Zuykekpipéva, n OplokA TiyA Tou ZUCTAPOTOS JIGUOPPWVETAI
aT1rd TOV OUVOUACHO TWV TTPOCPOPWY TIMWV KAl TTOCOTHTWVY TToU UTTORBAAAOUV
KGBe pépa o1 DIaBETIYEG POVADES TTaPAYWYNG NAEKTPIKAG EVEPYEIAS, KAl TOU
wplaiou @opTiou CATNONG NAEKTPIKNG EVEPYEIOG, TTOU OIAUOPPUVETAI OF
kabnuepivr) Baon atmd Toug KATavaAWTEG.

Emxeipwvtag pia armin mmepiypa@r Tou TpOTTou uTttoAoyiopou Tng OplakAg
TIMAG TOU 2UCTAPATOG, OCUPPWVA UE TIG BACIKEG APXEG TNG MIKPOOIKOVOUIKNAG
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Bewpiag, utTopei va avagepBei OTI oI PovAdEG TTAPAYWYAS KATATACOOVTAI
avoAdywes TwWV TTPOCPOPWY TOUG O€ aufouoa oeIpd, LeKIVWVTAG ATTO TNV
XOMNAOTEPN TTPOCQPEPOUEVN TIUN YIA OPICUEVN TTOOOTNTA EVEPYEIAG KAl
KaTtaAfyovrag otnv uwnAdTEPN TTPOCPEPOUEVN TIUN.

2TO OnueEio OTTOU Ol TTPOCQPEPOUEVEG TTOOOTNTEG EVEPYEIOG ECUTTNPETOUV TO
{nTouuevo @opTio, kaBopiletal kal n Opiakry Ty TOU ZUCTAPATOG. TNV
oucia, n OplokA TIUA TOU ZUCTAPOTOG CUUTTITITEI PE TNV TTPOCQYOPA TNG
TEAEUTAIOG HOVADAG TTOU TTPETTEI VA AEITOUPYNOE! yia va KAAUQOEi n ¢riTnon.

MNna AdGyoug TTpOOTACIaC TWV KATAVOAWTWY Kal dlaudéppwons ouvonkwyv
uyloUG avtaywviopou TiBeTal  SIOIKNTIKA avWwTEPO OpPI0 WG TIPOG  ThV
TTPOOPEPOUEVN TIUA, TO oTroio €xel TeBei ico pe 150€/MWh kabwg Kai
KATWTEPO ETTITTEDO TTPOCPOPWYV, TO OTIOI0 €ival TO PETARANTO KOOTOG TNG
MOVAdOG, WOTE OTIG TTEPICOOTEPES TTEPITITWOEIS Ol TTAPAYWYOi va TTAnpwvovTal
TO KOOTOG Kauaiuou Toug (PAE, 2010).

H Opiakn Tiyp ZuoTApaTOg, TEPA ATTO TO Yeyovog OTI CUVIOTA TNV TIUN
EKKOBAPIONG Twv CUvaAAQywv o€ nUEPNOIa BAcn, €MTPETTEI TRV AVATITULN
KAUTTUAWY ava@opdg Ol OTTOIEG ATTOTEAOUV ONUEI0O ava@opds wg TTPog TN
XPNMATOOIKOVOUIKA OIaXEIPION TNG Ayopdg NAEKTPIKAG EVEPYEIQG KAl TNV
uttokeiyevn aia  yia  €mTAéov  TTPOIOVTA, OTTWG €ival Ta  TTPOIGVTa
avTiIoTABuIoNG, Ta TTPoBeouIokd TTPoIdVTa, Ta TTapdywya K.d., TTOU UTTOPOUV
va €CUTTNPETOUV OUYKEKPIUEVEG QVAYKEG TWV OUMMETEXOVTWY (AEZMHE —
Eyxeipidio Ayopdcg, 2010).

H OTZ utmoAoyiletanr ammé 1 AEEZMHE pe tn PonBeia tng Opiakng TIUAS
Mapaywyng (OTI). H OTIM k&Be AsitoupyikAg Cwvng 100UTAl PUE TO OKIWOES
KOOoTOG (TTOANATTAQCIOOTAG Lagrange) Tou TTEPIOPICHOU TOU 1I00{uYiou 10XU0G
NG CWvNG. ZTNV TTEPITITWON TTOU 01 dIAlWVIKOI TTEPIOPIOUOI PONG eV gival
OECEUTIKOI, O dUO OUIKEG TIUEG TauTiCovTal Kal n OTZ 1ocoUTal e QUTA TNV
KOIVAy TIUA. 2TNV TIEPITITWON OPWwG TToU oI dIalWwVIKOi TTEPIOPICHOI  Eival
OETEUTIKOI, 01 OUO BUIKEG TINEC UTTOPEI va gival DIOQOPETIKEG Kal TOTE N OTZ
uTToAOYiICETaI WG O OTABUICHEVOG (UE TNV TTAPAYWYH TWV {WVWV) HECOG OPOG
TWV OPIOKWY TIHWV TTapaywyns Twv (wvwv. Ze kKaBe trepimmtwon n OTI ké&de
Aeiroupyikng {wvng KaBopileTal atrd ia 1 TTEPICCOTEPES OVTOTNTEG EVTOC TNG
ekdoToTe AcIToupyIKAG CWVNG, Ol OTTOIEG PTTOPET va gival HOVADES TTaPAYWYNG,
KATOAVEPOUEVA QOPTIA, EICAYWYEG I ECAYWYEG.

2€ auTO TO oneio gival onuavTikd va avapepBei TTwg n etrilucn Tou HEN atrd
™ AEZMHE AapBaver xwpa atmd 1i¢ 12:30 €wg 1ig 14:00 TG TTPONYyoUuEvVng
NG Hpépag Kartavoung, kai n dnuocicuon Twv amoTeAeopdTwy Ttou HET,
ouveTtwg Kai Tng OTZ, yivetar o1ig 14:00 Tng trponyouuevng NG Huépag
KaTtavoung.
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KeopdAaio 2. MpbéBAswn Opilaknc Tiunc Zuotnuaroc (OTL)

2.1 Xpnoipoétnta MNMpoéBAsyng tTng OTZ

O1 dUo Mo onuavTikoi TTapdyovTeg TNG Ayopds HAekTpIKAg Evépyeiag ival ol
akdAoubol:

e OTZ (opiakn Ty cuoTiuaTtog) f aAkiwg SMP (system marginal price)
N MCP (market clearing price),

e OTO (opiakn Tiun @opTtiou) f} MCQ (market clearing quantity).

210 TTAQiola TNG TTapoucag SITTAWMPATIKAG Ba ETTIXEIPAOOUKE va aoXoAnBoupue
MOvVOo e TNV TTPORAewn TN OTZ.

2€ VEVIKEGC YPOUMEG, n 600 TO OuvaTdv akpiBéotepn TPORAewn TN OTZ
atroTeAel Eva apkeTd SUOKOAO £yXEipnUa PE TO OTTOIO €XOUV aOX0ANBEI apKeTOI
gepeuvnTéC Ta TeAeuTaia xpovia. Ouwg, 6Tmwe Ba doUue Kal OTn CUVEXEID, N
OTZ civar éva péyeBog 101aiTepa €UMETARBANTO KAl aOTABEG, yeyovog Trou
KaBiota Tn dladikaoia TTPORBAEWNAS TNG ECAIPETIKA OUOKOAN. XApPOKTNPIOTIKO
gival To yeyovog TTou avagépouv ol Sanjeev, Lalit kai Ashwani (2009) TTwg
evw n TPOBAeywn @optiou cival og IkavoTroiNTikG eTmitreda (MAPE<3%) n
TPOBAEWn NG TIUAG PBpioKeTal akOua o€ apXikd oTAdIo. 2Tn OUVEXEId
TTOPABETOUPE TNV €TACIA PETARANTOTNTA KATTOIWV XOPAKTNPIOTIKWY HEYEOWV
NG ayopdag eVEPYEIQG:

e 30% yia TreTpéAaio.
e 50% yia uoikd aéplo.
e 60% yia evépyeia (popTio).

e [Mavw atmmd 200% yia spot market NAEKTPIKNG EVEPYEIQG.

Ouwg yiati n TpoPAewn Tng OTZ atmmacyoAei o€ T000 peydAo Babuod Toug
OUMUETEXOVTEG OTnVv ayopd; la va yivel karavonty n xpnompotnta —
avaykaidotnTa TG TPORAEYNS €ival amopaitnto va  dlaxwpioouhe TNV
TTPORAEWN o€ dUO PEYAAES KaTnyopieg Ye Bdaon Tov xpovikd opilovTta:

e TNV BpaxutrpoBeoun (Nuépa — eBdouada), Kai

e TN POKPOTIPOBECUN (Urvag — £TOG).

Eviote Ba ptmmropoucaue va ava@EPOUNE Kal TN MECOTTPOBEOUN (UAVAG), aAAG
MTTOPOUNE OTN YEVIKOTNTA VO TN CUPTTEPIAGBOUME OTNV JOKPOTTPOBETUN.

39

——
 —



EppavounA Mouvtaldg — MpdRAeywn OTZ otnv EAANvIKA Ayopd Evépyelag

2.1.1. Bpaxutrp60sopun MpoBAsyn

O1 kupiapyol Adyol TTou gival XpAoIUN N BpaxutrpoBeoun TTPORAswn (nuépa
£wg gpdopada) tng OTZ eival o1 akdAouboi:

» BonBadsl otn diadikacia ayopatrwAncioag evépyelag Kal aTn uioBETnon
KATAAANANG OTPATNYIKAG ATTO Wid ETAIPEIQ TTOU CUPMPETEXEI OTNV ayopd
EVEPYEIAG PE OTOXO TNV EAAXIOTOTTOINCN TOU KOOTOUG.

» [lpayhaToTTolouVTal EUPEVESTEPEG DINEPNG CUPPWVIEG.

> [poypapuatiCeTal SEoPEUON TWV TTAPAYWYIKWY HOVAdWYV PE BAon TIG
TIPOBAETTOUEVEG TIMEG KAl TTIPOCQPOPA TNG AVAPEVOUEVNG TTAPAYOUEVNG
EVEPYEIQG.

2.1.2 Mecotmrp60eoun MNpoRAsywn

H peocompdBeoun TTpoBAewn Tapoucialel Kolva XAPOKTNEIOTIKA HE TNV
MOKPOTTPOBEOHN, OPwGS €ival duvatd va atroTEAECEl KOl TTPOEKTACN TG
BpaxutrpdBeoung. Autd cuuBaivel di16TI dev gival CAPES TTOTE PTTOPOUME VO
XOPAKTNPIoOUUE MECOTTPOBECUN Mia TTPOPAewn, 18laiTepa OTO TTIPORANUa
mPORAewng TN OTZ, kaBwg Ta dlabéoiya dedopéva eival ouviAbws o€
emmiTedo wpag. Emopévwg, avahoya pe Tov opifovia TnG TTPOPRAEWNC,
KaBopileTal Kal To KATd TTO00 PTTOPEl AUTH va BewpnBei pecoTTPOBETN.

2.1.3 Makpotrpo0eoun MpoBAsyn

H poakpotrpdBeoun mpoPAewn (urvag €wg €1og) Tng OTZ cival xproiun yia
TOoug akOAouBoug Adyouc:

» [poypauUOTIONOG €TTEVOUCEWY OTN QUVAMIKOTNTA NAEKTPOTTAPAYWYNG
(generation capacity).

» AvaAuon piokou ayopdg OTo £yyUG N ATTWTEPO PEAAOV.
» [Mpoypauuatiopdg TTapaywyng Kar CuvTipnong.
»  ZUuvoyn cupBoAaiwy yia Kauolua.

» TiyoAéynon Mapdywywv.

MepioodTEPO KPIOIUN VIO TOUG CUPMETEXOVTEG OTNV AYOPd EVEPYEIQG WTTOPEI va
XOPAKTNPIOTEI N BpaxutrpdBeoun TTPORAEWnN, KOBWG €ival AUTH TTOU UTTOPEI va
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TOUG ETIPEPEI Aueca KEPON 1 {nuieg kal va kabopioel TNV opydvwon Tng
TTAPAYWYNG, OTNV TTEPITITWON TWV TTAPAYWYWV, I aVTIOTOIXA TNV KATAVAAWON
EVEPYEIOG OTNV TTEPITITWON TWV KATAVOAWTWY, OTO APECO PEAAOV.

MNa autév 10 Adyo oTnv TTapouca dITTAwuaTIKr 6a acxoAnBoupe pe 10 "day
ahead forecasting” 1ToU ag@opd Tn BpaxutrpdBeoun TTPORAewn NG OTZ Kai
gival auTto TTou ETTICNTOUV Ol CUMPETEXOVTEG OTNV NAEKTPIKI Ayopd EVEPYEIOG

2.2 Baoikd XapaktnpioTika OTZ

To peyoaAutepo TTPORANPa otnv TTPORAewn ¢ OTZ eival n PeTaBANTOTNTA,
onAadr 10 PETPO TNG METABOAAG TNG TIMAG TNG NAEKTPIKAG EVvEPyEIag Ot éva
OEDOUEVO XPOVIKO dIACTNUA (UN OMOYEVAG KAWTTUAN O OUYKPIOT YE TO QOPTIO)
(Deepak & Swarup, 2011).

YTTAPXOUV OPKETOI TTAPAYOVTEG TTOU ETTNPEACOUV ,AANOI TTEPICTOTEPO KAl GAAOI
AyoTepo, TNV PeTaBANTOTNTA TG OTZ. O1 BaCIKOTEPOI OTTO AUTOUG Eival:

® JUuu@OPNON KATA Tn PETAPOPA.

e Baolkdg Aoyog yia Ta spikes otnv T €ivar o1t n {RTNONn Kal n
TTPOOQPOPA TIPETTEL VO OUVOEOVTAl ME  MIA  OEUTEPOAETITO  TTPOG
OEUTEPOAETTTO OXEON, KATI TO OTTOI0 OEV CUMBAIVEI.

e MeTaBAnTéTNTA OTNV TIUA TWV KAUCIHWV.

e ABeBaidétnTa QopTiOU.

®  AIGKUPAVOEIC OTNV UOPONAEKTPIKN TTAPAYWYTI).
e  ABeBaidtTnTa TTApAywyng (S10KOTTEG).

®  SUNTTEPIPOPA TWV CUMMPETEXOVTWV OTNV ayopd evépyelag (Baoiopévn
OTNV QVAPEVOUEVN TIUNA).

e Kabodrynon 1ng ayopdg.

E¢etalovrag Twpa Ta 181aiTEpa xapakTnpioTIKa TG OTZ, gival TToAU €UKOAO va
Olakpivouphe TO AOYO TIOU TO OUYKEKPIMEVO HEYEDOG TTapoucIdlel uywnAn
MeTaBAnTéTNTA.  Avdpeca oTig 101aItepdtnTeg TG OTZ  pTropouue  va
cexwpiooupe Ta akdAouba 5 oToixeia (Sanjeev et al., 2009):

¢ YwnAn ouxvortnra.
s Mn otaBepn) yéon Tiun kai dilacTropd.

¢ T1oAAQTTAR €TTOXIKOTNTA.
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s Emnpedaletal amrd 1O NnUEPOAGYIO (calendar effect).

% YWnAS emmiredo aoTtdBelag kal uwnAd TTOOOCTO ACUVABIOTWVY TIHWV
(Spikes).

Avalntwvtag Tou Adyoug yia Toug otroioug N OTZ TTapouaciddel Ta TTApaTTAvw
XOPOKTNPIOTIKA, WTTOPOUME va ava@éPOupe OTI AuTA TTPOKUTITOUV ATTO TO
yeyovog OTl:

R/
A X4

H evépyela dev atmmobnkeveTal

D

»  ATTauTEITAI VO UTTAPXEI IcoppOoTTia {TNONG — TTPOCPOPAG

33

» H ¢ATnon €ival aveAaoTIK HECQ O€ PIKPO XPOVIKO dIaoThUa

L)

X4

H ayopd Asitoupyei uttd ouvOnKeg oAlyoTTwAiou

L)

X4

H ¢ATnon kal n TTpoo@opad £TTNPEACOUV TNV ICOPPOTTIA TG AYOoPds

L)

2.3 Baoikég Me@odoAoyieg MpdBAeywng

ZUPQwva pe Toug Sanjeev, Lalit kar Ashwani (2009), utrdpxouv 3 Baoikég
KATNYOPIEG MOVTEAWV TTPOBAEWNG TTOU XPNOIYOTTOIOUVTAl VIO THV TTaPAYWYN
TTpoBAEWewv TNG OTZ. O1 KaTnyopieg auTég gival o akOAOUBEG:

e Game Theory Models (Nash equilibrium, Cournot, Bertrand).
e Simulation Models (MAPS, UPLAN).

e Time Series Models (Stochastic models(ARIMA,AR,MA,GARCH),Al
models, Regression/causal models).

210 TTAdiola TG TTapoucag SITTAWMATIKAG Ba eEETAOTOUV KUPIWG Ta POVTEAQ
xpovooeipwy (Time Series Models), Ta oTroia atTaITOUV TNV EKQPACT TWV UTTO
MEAETN MEYEBWV PeE TN HOPYr xpovooelipwyv. H kartnyopia autr ptTopei va
dlaxwploTei  TepaItépw  ME  Tov  akbAouBo  Tpoémo  ([MeTpdtTOUAOC,
AonuakorrouAog, 2011):

> MovTtéha Xpovooelipwyv: €EeTAlOUV TN XPOVOCEIPA aTTO apIBUNTIKA
OKOTTIA WG OUVOAO TIJWV Oivovtag MIKPR €U@QAcn OTO TI EKQPACEL.
MepiAapBdvouv Tnv armmoouvBeon (decomposition), Tnv €goudAuvon
(smoothing) kai TIG auTtoTTAAIVOPOUIKEG HEBGOOUG KIvnTOU PECOU OPOU
(Autoregressive Moving Average 1 ARMA).
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> Aimiokpatikd MovtéAa: €0TIG(OUV OTIG OXEOEIC QITIOU-ATTOTEAEOUATOG
ME OUVETTEID va €xEl 101aiTEPN onuacia To TI ekQPAlel n eKAOTOTE

xpovooelpd. [eplAauBavouv  TIC  YPAUMIKEG 1 MR YPOMMIKEG
TTOAIVOPOUNOTEIS (TTOANATTAEG 1} Un).

270 QITIOKPATIKA  POVTEAQ, KOl OUYKEKPIMEVA  OTIC PN YPOUMIKEG
TTOANIVOPOUNOEIG PTTOPOUV VA CUUTTEPIANPOOUV Kal TO POVTEAA VEUPWVIKWV
OIKTUWV. AVOAUTIKOTEPN TTEPIYPAPN TwV HEBOOWY KABE KaTnyopiag, KabBwg Kai
TNG oUVOUAOTIKAG NEBOBOU Theta, Ba yivel oTn ouvexeia.

2.3.1 MovTtéAa Xpovooeipwv

Ta POVTEAQ XPOVOOEIPWY, ATTOTEAOUV APKETA ONUOGIAN KaThyopia yia Tnv
TPORAewn TNG OTZ, Kupiwg wg povTéAa avagopds (benchmark models) kai
€Xouv XpnolyoTroinBei eupéweg o€ TTAPA TTOANEC OXETIKEG €EPEUVEG, EiTE
MEMOVWUEVA €iTE O OUVOUAOMO HETAEU TOUG (OUVOUOOTIKEG — UBPIOIKEG
pEBODOI). H diadedouévn xprion Toug OQPEIAETAI KUPIWG OTAV EUKOAIO TOUG WG
TPOG T HMABNUATIK TOUG dIATUTTWON O€ AVTIBEOon PE TNV KAThyopia Twv
QITIOKPATIKWV.

AtrapaitnTn TTPOUTTO0E0N VyIa TNV €QAPUOYN TWV CUYKEKPIMEVWV MOVTEAWV
gival n UTTaPEN I0TOPIKWY OEDOUEVWY YIO TNV TIM TOU MEYEBOUG TO OTTOIO
BéAoupe va TTpoPAEwoupe, ot OTOBEPEG XPOVIKEG TTEPIGOOUG. Kupiapxn
uttéBeon eival 0TI n Tl  TOu peyEBoug peTafdAAeTal akoAouBwvtag Eva
OUYKEKPIMEVO AavBdAvov TTPOTUTTO, XPOVIKA €TTavaAauBavOouevo Kal oTaBepo.
H tapaywyn Twv TTPoBAEWEWV ETITUYXAVETAI HWE TNV AvVAYVWEICN TOu
aKoAouBoUuevou TTPOTUTTOU KAl TNV TTPOEKTACT TOU OTO PEANOV, ue Bdon Tov
XPOVIKO opifovTa TToU ETTIOUPOUE.

ACiCel va ava@epBOei TTWG n oxéon TTou TTEPIYPAQPEI TETOIOU €iDOUG POVTEAQ gival
YPOMMIKA.

2.3.2 AimiokpaTtikd MovTtéAa

Ta aimokpaTikd pJovTéAa BewpouvTtal wg Ta O dIadedOPEVA HOVTEAQ yIa TNV
TTPORBAEWN TNG TIMAG TNG NAEKTPIKAG EVEPYEIAG, KaBATI €xouv Tn duvaToTnTa Va
EVOWMNOATWVOUV OIAPOPES TTAPAUETPOUG TTOU £TTNPEACOUV €iTE OE HIKPO EiTE O€
MeyaAo BaBud Tng Tipn TG OTZ.

Ta poviéAa autd AcitoupyoUv uttd Tnv Bepehiwdn uttdéBeon 611 10 UTTO
TPORBAeWn pEyeBog (eCaptnuévn  PETABANTH) OXETICETAl MEOW  KATTOIOG
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OoTaBEPNG OXEONG ME KATTOIEG TTAPAMETPOUG (aveEdpTnTEG METABANTEG), Ol
OTTOIEG KQI TO ETTNPEACOUV.

2.3.3 Baoikég diapopég

H ouclaoTik dla@opd METALU Twv HOVTEAWV XPOVOOEIPWY KAl TwV
QUITIOKPATIKWY POVTEAWV €ival N ouvapTNoN TTEPIYPAPNS TOU KABE CUCTHUATOG.
Omwg  ava@Eépbnke  TTPONYOUUEVWG, OTNV  TIEPITITWON  TWV  POVTEAWV
XPOVOOEIPWY N ouvapTnon TIOU TIEPIYPAPEI TO €KAOTOTE COUCTNPA E€ival
TTPOKABOPICUEVN KAl YPAUMIKN, EVW) OTA AITIOKPATIKA POVTEAQ TTPOCdIopileTal
aTTO TN CUOXETION TTOU €XOUV Ol AVESAPTNTEG ME TNV €apTNUEVN METABANTA TOU
ouoTAMaToG. Me autd TOV TPOTTO MTTOPEI va TTPOKUWEl Wia ouvapTnon un
YPOUMIKN, Kol ETTITTAEOV OUYKEKPIUEVN TIUA TNG €€apTnuévng METARBANTAG va
TTPOKUTITEI ATTO OUYKEKPIYEVO CUVOUQOHO TWV AVEEAPTNTWYV METABANTWV.

Q¢ BaOIKO MEIOVEKTNUA TWV QITIOKPATIKWY HOVTEAWV Ba JUTTOpOUCaUE VA
Bewpriooupe TNV avdykn yia ONUAVTIKA TTEPICOOTEPO APIOPO BeDOUEVWY OE
oUYKPION ME TA JOVTEAQ XPOVOOEIPWY, OTTWG KAl N EuaicOnaia TTou PTTOPEI va
TTapouoIAdel N egapTnuévn METABANTA o€ MOavEG aANayEG OTOV TPOTTO PE TOV
OTTOI0 OUVOEOVTAI OI AVEEAPTNTEG HETABANTEG TOU CUCTANOTOG.

EmtTAéov, 0€ KATTOIEG TTEPITITWOEIG €ival ATTAPAITNTN N ETTIMEPOUG TTPOPRAEWN
TNG TIMAG Twv  aveEdpTNTWV  METABANTWY WOTE va PTTOPECOUV  va
XpnoigotroinBouv oTtnv TTPORAEYn TNG €€aptnuévng METABANTAG, yeyovog TO
oTroio TTePITTAéKEl TN dladikacia TNG TTPOPAEWYNS Kal ATTAITEI TTEPIOCCOTEPO
XpOvo.

Mapd TO PEIOVEKTAPATA TIOU MPTTOPEI va  TTAPOUCIAlOUV TA  AITIOKPATIKA
MOVTEAQ, Kal a@OpoUV Kupiwg Tn dlaxeipion Twv CoQwWs TTEPICCOTEPWV
0edopévwy  TTOU  amraiTouvTal  yia TV - TTapaywyr  TTPoBAEWEwWY,
xapaktnpifovral amd éva I0IAITEPA ONUAVTIKO TTAEOVEKTNMA, TTOU OEv Egival
AAAo atrd Tn duvaTtoTnTa £EETAONG TTOAAWY EVOAAOKTIKWYV TEVAPIWV.

AuTO onuaivel 6T 0 evOIOPEPOUEVOG YIa TNV TTPOPRAEWN evOC peyEBOUG, UTTOPEI
va ouvdudoel Pe OIOPOPETIKO TPOTTO TIG aveEAPTNTEG MUETAPRANTEG, divovtdg
TOUG KABe @opd OIaQOPETIKA PapuTtnta, 0dNYyOUUEVOS £TCI OE OIAPOPETIKA
atroTeAéopaTa TTOU  UTTOPEl va  KOAUTITOuv  KABe TmBavh  €EENIEN NG
eCapTnUévNG NETABANTAG CUVOPTAOEI TWV TTOPAPETPWYV TTOU TNV ETTNPEEAJOUV.

Ooov agopd Ta MOVTEAQ XPOVOOEIPWY, N MEYAAN Toug aduvapia eival n
OUOXETION TOU TTPOPAETTOPEVOU PEYEBOUC HE TOUG TTIAPAYOVTEG TIOU TO
eTnpedlouv, TO OTI0I0 OTTWG TTPOAVOPEPBNKE OTTOTEAEI TO OTTOUDAIOTEPO
TTPOTEPNMUO TWV AITIOKPATIKWY HOVvTEAwvV. Me o ammAd Adyia Ta poOvTEAQ
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XPOVOOEIPWY UTTOPOUV va pag “Trouv™ TI Ba cupBei aAAd Oxi kal To Adyo yia
TOV OTTOI0 CUUPBAiVEL.

Mapd autr) Toug TNV aduvapia, ol PEBOdOI TToU UTTAyovTal OTA POVTEAQ
XPOVOOEIPWY TTPOTIMWVTAI YIa TOUG akOGAouBoug TTOAU onuavTiKoug Adyoug:

s Aev gival TTAvTa €QIKTO VO OUOXETIOOUUE €va PEYEBOG UE OPIOPEVOUG
TTOPAYOVTEG TTOU Bewpoupe OTI TO €TTNPEACOUV, KAl OKOUN KAl av TO
KATOQEPOUME I0WG va PNV PTTOPOUUE VA TTPOCOIOPICOUNE TOV TPOTTO
ME TOV OTTOi0 cuvdEovTal HETAEU TOUG.

% 2€ APKETEG TTEPITITWOEIG PHAG EVOIAPEPEI VA TTPOCDIOPICOUUE OTTAG TNV
TIUA €VOG YEYEBOUG Kal OXI TO TTWG TTPOEKUWE QUTA N TIUA.

% To KOOTOG, O£ KOTTO Kal XPOVOo, E€ival co@EOTATA PEYAAUTEPO OTAV
TTPOOTTIAB0UNE va eVTOTTIOOUPE TO AOYO HETABOAAG Tou e&eTACOUEVOU
MEyEBOUG.

2.4 "Epguveg yia Tnv TpOBAsywn tng OTZE

Omwg avagépbnke Kal TTPONYOUUEVWG, MTTOPOUPE VA KATNYOPIOTTOINOOUUE
v TPORAewn m™¢ OTZ pe Bdon Tov xpovikd opifovia OTov OTToio
oTtoxevoupe. '‘Exel ekmmovnBei TTANBwpa epeuvwov TTAVW OTO CUYKEKPIPEVO
(NTnua kal Ba ATav  ac@aAEég va  TToupe 6T N TTASloWn@ia  aQuTwv
ETTIKEVTPWVETAI OTN BpaxutrpdBeoun TTpoRAewn g OTZ i aAAiwg oTo “day
ahead forecasting”. AuUTO oOnuaivel TTWG Ol TIEPICCOTEPOI  EPEUVNTEG
aoXoAAbnkav pE TNV TTApaywyr Kupiwg wpldiwv TTPORAEYEWY yia TNV
ETTOMEVN NUEPA 1 KAl yIa pia efOoudda. ZTTavidTePES cival O avapopEs yia
MOKPOXPOVIEG TTPOBAEWEIC KAl EAAXIOTEC VIQ TIG UECOTTPOOECUEG.

BéBaia, OXeTIKA pe TIC PeECOTIPOBeopEG, eapTdTral amd TOvV TUTTO TWwV
oedopévwy. MNa Tapddeiypa, av Exoupe 24wpa dedouéva, pia TTPORAewn ue
opifovta 7 nuepwv (eBdouada) utropei KAAAIOTA va BewpnBei pecotTpéBeoun,
OTTWG €TTIONG Av £XOUME NUEPNOIEC TINEC Kal AdBouue wg opiovia 1 uAva.
EmTopévwg, NTTOPOUNE va EVOWPATWOOUUE T NECOTTPOBeCUN TTPORAEYN OTNV
KaTtnyopia Twv BpaxummpdBeopwy, apkei va Bewprjooupe Tov KATAAANAO
Xpovikd opifovta yia Ta KATAAANAa dedouéva. AkoAouBei €vag evOEIKTIKOG
mivakag (Mivakag 1) Ye Ta ovOUATA OPICHEVWV EPEUVNTWY TTOU 0OXOARBnKav
ME BpaxuTTpOBeoun, pecoTpdBbeoun Kal JoakpoTTpdBeoun TTPORAswn NG OTZ
Kabwg kalr Toila ATav n  MEBODOG TTOU  XPnoIhoToinoav, BEwpPWVTag
MECOTTPOBEOUEG Kal TIG TIPOPRAEYEIG TTOU £XOUV WG opifovTa Tnv ROouada:
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Epsuvnrig ‘Erog MéBodog Eido¢

J. Conejo et al. 2005 Various FM BpaxutrpdBeopun

N. V. Karakatsani & D. W. 2008 Regression BpaxutpdBeoun

Bunn Models

N. Bowden, J. E. Payne 2008 ARIMA- BpaxutrpdBeopun
EGARCH

R. Weron & A. Misiorek 2008 Parametricand BpayxutrpéBeopun
not Timeseries
Models

Whei-Min Lin, Hong-Jey Gow 2010 ERBFN BpaxutrpdBeopun

& Ming-Tang Tsai

Jinxing Che, Jianzhou Wang 2010 SVR-ARIMA BpaxutpdBeoun

A. Karsaz, H.R. Mashhadi & 2010 Co-Co BpaxutpdBeoun

M.M. Mirsalehi

F. Serinaldi 2011 GAMLSS BpaxutrpdBeopun

Deepak Singhal and K.S 2011 ANN BpaxutpdBeoun

Swarup

H.M.I. Pousinho, V.M.F. 2012 Hybrid PSO- BpaxutpdBeoun

Mendes & J.P.S. Cataldo ANFIS

S. S. Torghabam 2010 Regression MeootpéBeopun
Models

M. Shafie-khah et al. 2011 WAV-ARIMA- MeootrpdBeoun
RBFN

H.M.I. Pousinho, V.M.F. 2011 WNF MeootpbéBeopun

Mendes, J.P.S. Catalao

G. Ham & A. Borison 2006 Proposing MakpoTrpb0eoun
Methods

S. Schlueter 2010 Various FM Bpaxu-Makpo

lMivakag 2.4.1 — Karnyopiotroinon epguvwy e Baan 1o €idog mpoLAswng

2.4.1 Mé0odoi yia Bpaxutrpo0eoun MNpoRAsyn

O1rwg avaeépBnke Kal TTponyouuEVWS N BpaxutrpdBeoun TpdPAewn Tng OTZ
QTTOTEAEI TO AVTIKEIMEVO TNG TTAEIOWPNPIOG TWV TTEPICCOTEPWYV EPEUVIIV OXETIKA
ME TO ouykekpiyévo CNTnua. OTTwg dIaTTICTWVOUNE Kal aTTd TOV TTapaTTav
Tivaka, OI €PEUVNTEC XPNOIUOTIOIOUV Wi HEYAAN ykAua ammd pebddoug
mpoBAEWewy, iowg divovriag peyaAluTepn Paputnta O€  CUVOUQOTIKEG
MEBODOUG, OTTwG cival yia TTapdadeiypa n Wavelet-ARIMA, 11 cuvOUOOTIKEG
pEBODBOI TTAAIVOPOPNONG, 1 OKOPA Kal CUVOUAOTIKEG HEBODOI TTOU TTEPIEXOUV
Neupwvikd Aiktua (RBFN, ERBFN, PSO-ANFIS). Tétoieg péBodol
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TTPOTIJOUVTAI OTNV TIPAEN ,KABWS PTTOPOUV VA ATTOPOVWOOUV TTEPICOOTEPA
aTTo TA IBIAITEPA XAPAKTNPIOTIKA TOU peyEBoug TNG OTZ, OTTWG yia TTapddelypa
TNV TTOAAQTTAR ETTOXIKOTNTA A TIG ACUVNBIOTEG TIUEG (Spikes).

To Bépa TG TOAANATTAAG €TTOXIKOTNTAG ,aTTA0XOANCE KaT& Kalipoug Trdpa
TTOAAOUG €pEUVNTEG, KABWGS ATTOTEAEI iIOWG TO TTIO TTEPITTAOKO XOPOKTNPIOTIKO
NG OTZ, padi pe TG EaQVIKEG TIGC METARBOAEG Twv TIHWV (spikes). Baoikég
TEXVIKEG TTOU aKoAouBouvTal yia TNV €EAAEIYN TNG TTOAAATTARG €TTOXIKOTNTAG
gival o1 pEBodOI eKBETIKAG eCOAAUVONG, OTTWG N PEBODOG DITTANG ETTOXIKOTNTAG
(Double Seasonal Exponential Smoothing) Tou Taylor (2003) 10U QQOPAG
XPOVOOEIPEG TTOU TTAPOUCIACoUV OUO ETTOXIOKOUG KUKAOUG, €vav WIKPO TTOU
eTTavoOAQuBAveETal PE MEYAAN ouxvoTnTa Péoa o€ éva MEYOAUTEPO, Kal N
MEBOBOG Holt — Winters n otroia agopd 1600 TTOAAQTTAQCIACTIKY) OCO Kal
aBpoioTiky TTOAAaTTA} etToxikéTnTa (Phillip G. Gould et al.,, 2008). ©@a
avoQePBOUNE EKTEVEOTEPA OTO BEPA TNG TTOAAATTANG ETTOXIKOTNTAG OAAG KAl
OTOV TPOTTO AVTIMETWTTIONG TOU OTO TTIPAKTIKO MEPOG TNG DITTAWMATIKNG.

2.4.1.1 Mé0odoi NaAivdpépunong

O1 péBodol TTaAvOpduNoNG XPNOIKOTTOIOUVTAl €UPEWG OTnV  dladikaacia
TPORAewns TNG OTZ, Kupiwg Adyw TwV TTOAWV TTOPAPETPWY TTOU UTTOPOUV
va ETTNPEACOUV TO CUYKEKPIUEVO PEYEBOG. XAPAKTNPIOTIKN €ival n TTpooTTddeIa
Twv Karakatsani kai Burn (2008) va atmrotutTtwoouv Tnv emmidpacn didgopwv
TTOPAMETPWY, OTTWG  OIKOVOMIKWY, OTPATNYIKWY, TEXVIKWY, KOBWG Kali
TTAPAYOVTWY PIOKOU, 0€ GUVOUQOHO PE TV OUVAMIKA QUTWYV TWV TTAPAYOVTWV
MEOQ OTO XPOVO XPNOIMOTTOIWVTOG €va POVTEAO TTAAIVOPOUNONG ME XPOVIKN
TapdaueTpo (time—varying parameter (TVP) regression). 2Tnv €pEuva TOUg
AauBAavouv wg avegaptnTeg NETARBANTEG TIG AKOAOUBEG:

e ZnTnon @opTtiou (demand).

e KAion kai kaumuAotnta ¢ATNnong (demand slope and curvature),
uttoAOYICOMEVEG aTTd  TIGC TIPWTEG KAl  OeUTEPEG  dIAPOPES  TNG
XPOVOooEIpag CATNoNG.

e MetaBAntéTnTa {NTNong (demand volatility) ,6nAadn Tn diakuuavon g
¢nTnong AOyw TTPOCKAIPWY, KAIPIKWY KAl KATAVAAWTIKWY TTPOTUTTWV.

e [epBwplo (Margin), €éva MPETPO TIOU Q@OPA TNV TrEPICOEIN
OUVANIKOTATA NAEKTPOTTOPAYWYNG, KOl WG €K TOUTOU AEITOUPYEI WG
Q€iKTNG AVETTAPKEIOG.
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e Lag-1 Margin, TTou gival n TIUA Tou TTEPIBWpPIOU TNV TTPonyouUuEVN Pépa
O€ OUYKEKPIMEVN TTEPIODO.

e Avemdpkela (scarcity), a@opd Tov £VIOVO QVTIKTUTTO TTou €XEl TO
TTEPIBWPIO TNG BUVANIKOTNTAG NAEKTPOTTAPAYWYNS TTAVW OTNV TIKA
TTAvw atrod £va oplo.

e MeTaBAnTOTNTA TIUAC.

e AloQopd (spread), Tou ek@pdAlel TN Olaopd avAPEca OTNnV
QVETTAPKEIA KAl OTO TTAEOVAC A TNG EVEPYEIQG.

e EToxIKOTNTA (Seasonality).
e Taon (trend).

o Huepnoieg kal Bdouadiaieg emdpdocic (diurnal and weekly effects).

XpNOIUOTTOIWVTAG AOITTOV TIG TTAPATTAVW METAPRANTEC WG TTAPAYOVTEG TTOU
emmnpeddouv TNV OTZ, €Becav wg POVTEAO ava@opds £va  POVTEAO
autommaAivopounonsg (AR) kol  TO Ouvékpivav  PE  AAAeg  PEBOBOUG
TaAivopounong (6mmwg LRL, TVP- Regression, RS-Regression, TVP-AR, RS-
AR, Regression with Trend), pe kpitApio ta opdAuata MAPE, MAE, RMSE,
MaxAE kair MaxAPE.

ACiCel va onuelwBei TTwG UTTAPEE dlaxwpIoUog otnv  dladikacia TTPORBAEWNS
OXETIKA PE TO TTEPIBWpPIO (Margin), OTTou OTnV TTPWTN TTEPITITWON ARPONnKe
uttéywn n apBepaidtnTa OXETIKA ME TO TTEPIBWPIO, evw OTn OeUTEPN Ol
TTPORAEWEIC Eyivav BixwS TTPOKATEINNUUEVES TTPOCOOKIES YIa TO TTEPIBLIPIO.

Ta atmoteAéoparta TnG €peuvag ATav BETIKA Kal £€de1Cav TTwg éva POVTENO
MTTOPEl va dwoel KaAUuTepeg TTpoBAEwelc 6Tav AapBdvouue uttdwn Pag Tnv
METABOAR Twv aveCdpTnTwy UETABANTWY PEOoa OTO XPOVO, OTNV TTEPITITWON
OMWG TTOU £XOUME WG opiCovTa TNV NUEPA I OKOUA KAAUTEPO OUYKEKPIUEVES
TTEPIGOOUG TNG NUEPAG.

Ooov agopd TIG ueBBGOOUG TTaAIVOPOUNONG, cival oageg OTI n 0pBn €AoY
TwWv Trapayoviwyv Tou etmpeddouv v OTZ cival kabopioTiki yia TNV
TTapaywyr} 600 10 duvatov akpiBEoTepwVY TTPORAEWewWY. MeydAho poAo Trailel
Kal 0 TPOTTOG TTOU CUOCXETICOVTAI Ta PEYEDN UETAEU TOUG KAl QTTAITEITAI JEYAAN
TIPOCOXH OTNV QTTOCA@nVIoN TOU TPOTTIOU TToU JTTOpPEl va e€mdpd KAOe
ave¢dpTntn PETABANTA OTNV €¢apTnuévn, N oTToia oTo TTPORANUA Pag ival n
OTZ. 2Tn ouvéxela TTapaTiOeTal évag OUYKEVTPWTIKOG TTivakag ME TOavoug
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TTAPAYOVTEG TTOU PTTOPOUV va An@Bouv w¢ avegdptnTeg METABANTEG O€ dia
TTOAANATTAR TTAAIVOPOUNGN, XWPICHEVOUG OE KATNYOPIEG WG TTPOG TO €idOG TOUG:

NMAPAIONTEZX K
loTopikG dedopéEva QopTiou K1
PuBudég @optiou cuoTAPOTOG K1
Eicaywyég/ECaywyég K1
[MAedvaopa/éAAelppa XwpnTIKOTATAG HAEKTpOTTAPAYWYAG K1
E@edpeieg K1
Mupnvikn MNapaywyn K1
O¢eppikn Mapaywyn K1
YdponAekTpikA Mapaywyn K1
XwpnTikOTNTa HAEKTPOTTAPAYWYNAG K1
AgopeuTikoi MNepioplioPoi TOUG ZUCTHAPATOG K1
Opla YPOUPWY PHETAPOPAG K1
loTopika dedopéva Opiakng Tiung Poprtiou K1
Mpo6BAeywn Popriou K2
MPoBAewn epedpeIwV K2
O¢epuokpacia K2
O¢puokpaacia onueiou dpdcou K2
KaipikéG ouvBnkeg K2
Ty Kauoipwv(MetpéAaio, Puoikd Aépio KTA.) K2
Keva HAekTpoTTapaywyng K3
KatdoTtaon ypouuwy PETAPOPAS K3
ATTPOBAETTTOI TTAPAYOVTEG YPOUMWY HETAPOPAS K3
AgikTNG Zupeodpnong petagopds HE K3
loTopikég dedopéva OTZ K4
EAaoTikOTNTA {ATNONG K4
2TPATNYIKEG TTPOCPOPUWV K4
AgikTnG UTTAPENG aouVNBIOTWY TIHWV (Spikes) K4
Mepiodog eTTiAuong K5
HuepoAdyio(npépa /unvag /yioptég /eTroxég) (calendar K5
effects)

ANay wpag K5

lMivakag 2.4.2 — Karnyopiotroinon lNMapayoviwv MNaAivépoéunonsg

OT110U 01 KaTNYOPIES €ival O aKOAOUBEG:

e K1 : XapaktnpioTikd Ayopdcs Evépyelag.
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e K2 :Mn otpatnyikéG apeRaidTnTEG.

e K3 : 210X0OTIKEG OBERAIOTNTEG.

o K4 : AcikTeg «oUPTTEPIPOPAS» TNG Ayopds EvEpyelag.
o K5 : Xpovikég/Mpdokalpeg TIOPATEIG.

2.4.1.2 Neupwvikd AikTud (Mn YPOMHIKA TTaAIvEpéunon)

Ta Neupwvikd Aiktua (Neural Networks (NN)) utrdyovTal oTnv Katnyopia Twv
povTéAwv Texvntrig Nonpoouvng (Atrtificial Intelligence models) kai ouciaoTIKA
aTroTEAOUV [ia pop®ry PN YPOUMIKAG TTaAivopounons. Ommwg avagépouv ol
Sanjeev, Lalit kai Ashwani (2009), Ta Texvntd Neupwvikad Aiktua (Artificial
Neural Networks(ANN)) éxouv Tn duvatrotnta va avrtihauBdavovtal Tnv
QUTOCUOCXETIOTIKI) OOUN MECA OE Mia XPOovooeipd aKOUN KAl av N UTTOKEIPEVN
oxéon Tou OIETTEl TN XPOVOOoEIpa €ival dyvwoTn i TTOAU OUOKOAO va
UTTOAOYIOTEI.

ATIO Tn OTIYUA TTOU N TTOCOTIKN TTPORAsWn BacileTal oTnv €€6pUEN TTPOTUTTWV
TTOPATNPEOUMEVN ATTO YEYOVOTA TOU TTAPEABOVTOG Kal UE TTPOLBOAr} TOUG OTO
MEANOV, Ta Neupwvika AiKTua uTTopoUV va BewpnBouv o1 KAAUTEPOI UTTOWNPIOI
yia Tnv Tapaywyn TpoBAwewy. Ta diaBéoiua poviéAa Neupwvikwyv AIKTUWV
gival Ta akdAouba:

= Multilayer Feed Forward Neural Networks (FFNN).
» Radial Basis Function Network (RBFN).

= Support Vector Machine (SVM).

= Self-organizing map (SOM).

= Committee machine on NNs.

= Recurrent Neural Network (RNN).

Na Toug Adyoug TTou TTpoava@épdnkav, Ta Neupwvikad AikTua Xaipouv gupeiag
a1TOd0XNG ATTO TOUG EPEUVNTEG TTOU aoXoAouvTal pe TNV TTPORAswn g OTZ.
XapaktnpioTiKn €ival n épeuva Twv Deepak Singhal kar K.S. Swarup (2011), ol
OTTOi0I  XpnolyoTroincav évav  TpIWV  EMITTEOWYV  TTiIOW-TTOANATTAQCIACOUOU
Neupwvikd AikTuo, pe OTOXO va TTpoBAéWouv wplaieg TINEG TNG OTZ e
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opidovra 2 nuepwv. MNa 1o OKOTTO aAUTO ,Xwploav Ta dedopéva Toug o€ 3
KQATNYOPIEG, Ol OTTOIEG €ival:

1. Ty pe kavovikn Taon.
2. Tiun pe pikpég atmmoTopes aAayEg (small spikes).

3. Tiun pe peydAeg amrétopeg alayég (large spikes).

Zav €10600ou¢g o1o Neupwvikd AikTuo Bewpnoav:

i.  Tig10TOPIKEG TINEG TNG OTZ.
ii.  Xpovikoug O€iKTEG TTOU OXeTiCovTal PE TIG TIMEG TNG OTZ.

iii.  Aedopéva {ATNONG QopTiou.

XpNoIUoTToIWVTAG WG O€EiKTEG agloAdynong Ta o@daAuata MAE kai RMSE, Ta
oTroia Ba avaAUooupe OTn Ouvéxela TNG OITTAWMOTIKAG, KatéAngav oTo
OUUTTEPACHA OTI TO OUYKEKPIMEVO WOVTEAO ATAV 1I0IQITEPA ATTODOTIKO YIA TIG
NUEPES PE KAVOVIKN TAON, OUWG TTAPOUCIAlEl hia AlyOTEPO KOAN CUMTTEPIPOPA
ylia TIG NUEPEG ME OTTOTOUEG OAAAYEG TIHWYV, TTPOTEIVOVTAG TTAPAAANAG WG
METPO QVTIMETWTTIONG QUTAG TNG aduvapiag Tou Neupwvikou AIKTUOU, Thv
ETTIAOYN €1I000WV TTOU £¢nyoUV Toug AGyoug EPPAVIONG aouVBIoTWY TINWVY

2.4.1.3 ZuvduaoTikég MéBodol

H katnyopia auth, atToTeAEl iCWg TNV TTI0 ATTOTEAECUATIKI Kal TTIO O1A0EDO0UEVN
A0on o1o TPoRAnpa TTpoRAewng TG OTZ. Eival Tdpa mToAAoi o1 €peuvnTEG Ol
OTT0i0lI  ouyXwveuoav TIOANG  OlIaQOPETIKA UOVTEAA  dnUIoUPYWVTAG  £TOI
UBPIBIKEG PEBOBOUG, WOTE va €xouv Tn duvaTtoTnTa Pe KABe éva atrd autd va
QTTOMOVWOOUV Ta 1IBIAITEPA XAPAKTNPIOTIKA TOU OUYKEKPIMEVOU peyEBoug. Ta
aTTOTEAEOUATA TOUG BIKAIWVOUV, KABWGS O cuvOUaOoTIKEG PEBODOI TEiVouV va
divouv akpIBEoTEPA ATTOTEAECUATA, MEIWVOVTAG ONUAVTIKA Ta OQAAPATA O€
OX€0N UE MENOVWPEVEG NEBODOUG TTPORAEWNG.

2€ OPIOUEVEG QTTO TIG E£PEUVEG TIOU €XOUV €KTTOVNOEl YpnoidoTTolouvTal
MovTéAa autottoAivopopnioewv (AR, ARIMA), Ta oTroia UTTOpEl  va
ouvduddlovtal ue yovtéAa Baoiopéva oe Neupwvikd Aiktua (M. Shafie-khah et

51

——
 —



EppavounA Mouvtaldg — MpdRAeywn OTZ otnv EAANvIKA Ayopd Evépyelag

al., 2011) i kar pe GAAeg peBddoug TTaAivopdunong (Jinxing Che & Jianzhoy
Wang, 2010). AvTioToixa 10XU0ouV Kal yida TIG JEBOdOUG TTou £xouv wg Bdon Ta
Neupwvikd AikTua, Ta OTToia ITTOPEi va ouvdudlovtal Jetagu Toug (A. Karsaz
et al., 2010) 3 va xpnolyotrolouvtal he peBddoug BeAtioTotroinong (H.M.I.
Pousinho et al., 2012).

2.4.2 Mé6odol yia Mecotrpo08eoun MNpoRAsywn

H MeootrpoBeoun MpopPAewn Tng OTX dev €xel armoTeAéoel PEXPI OnuEPA
QVTIKEIMEVO TTOAAWYV ETTIOTNPOVIKWY EPEUVWYV. 2NPAVTIKO POAO OTO YEYOVOG
QuTd TTaifel TO OTI TO OUYKEKPIPMEVO PEYEBOC TTaPOUCIAlel XOPAKTNPIOTIKA,
OTTWG gival N uwnAR PETABANTOTNTA, Ta OTToI0 SUOKOAEUOUV O€ PEYAAO PaBud
TNV TIPORBAEWnNn TOU OTO ATTWTEPO MEAANOV, KABWG Kal EAAElWn TTOAAWV
IOTOPIKWV dedouEVWY Adyw TNG Bpaxupiag tropeiag Twv eAeUBepwy Ayopwv
HAekTpiknG Evépyelag. EmTTALoV, OTTwWG ava@EPONKE Kal O TTPONYOUMEVN
evotnTa, n Ppaxutmpdbeoun TTPORAewn €ival ekeivn TTOU  EVOIOQPEPEI
TTEPICCOTEPO TOUG CUMPMETEXOVTEG OTNV Ayopd EvEpyelag, ETTOPEVWG N avAykn
yI0 HECOTTPOBEOUES TTPOBAEWEIS €ival TTEPIOCTOTEPO TTEPIOPICHEVN OAAG OXI Kal
diXwg XpnoIuoTnTa.

Omwg XapakTnpIoTIKA avagépel otTnv €peuva Tou o Torghaban (2010), n
MeoOTTPOOeoun TPOPAEWN TNG TIMAG TNG NAEKTPIKAG  EVEPyEIQg  gival
atrapaitnTn yia d1a@opes  e@apuoyeg otnv  HAekTpikh  Ayopd Evépyelag,
OTTWG N TIMOAOYNON TWV TTAPAYWYWY, O TTPOYPAMUATIONOS TNG CUVTAPNONG
yla TIG ETAIPEIEG TTAPAYWYAS Kal 0 KABopIoudS Tou TTPOUTTOAOYIOHOU Kai Ol
OUMOQWVIEG VIO KAUOIJQ.

2TN CUYKEKPIPEVN EPEUVA ETTIXEIPEITAI O UTTOAOYIOUOC QUIYWG HECOTTPOBET WY
TpoBAEWewV (opifovtag eival To 1 €10G), yiaTi OTTWG ava@EPONKE Kal oTNV
apxl TNG €&voTNTaG, MTTOPOUME VO  XAPOKTNEIoOUWE pia  TTPORAEwn
MECOTTPOOEOUN avAAoya PE Tn CUOXETION TTOU UTTAPXEI METAEU TOU XPOVIKOU
eMITTEQOU TWV dedoPEVWY Hag (oTnv TepirTwon Tng OTX eival ouvhBwg avd
WPA) KAl OTOV XPOVIKO 0pifovTa TTOU ETTIOUHOUE.

Mo ouykekpiyéva, Ta Oedopéva TpoEpxovral amd Tnv  ayopd Tng
2kavoivapikng Koivotrpagiog (Nord Pool) kal apopouv eBdouadiaieg PEOES
TIuEG TNG OTZ yia 10 xpovia, ol oTToieg cuvaBpoifovTal 0€ HECES INVIAIES TIMES
yIQ TIG AVAYKEG TNG £PEUVAG.

O xpovikdg opifovtag Twv TTPOPAEwewv eival 1o 1 €10¢ (12 uAveES), Kal
eQappolovTal dUo dIaPOPETIKEG PEBODOI Baciopéveg aTnv TTAAIVOPOUNON, éva
uUBpIOIKG  povTéNO  (stochastic-regression model) kol  éva  PovTEAO
autottaAivdopounong (18-lagged Auto Regressive model), xpnoigotrolwvTag
T PETAOXNMATIOPEVA OEOONEVA TTOU AVAPEPANE O OUVOUAONO PE AAAOUG
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TTAPAYOVTEG ,OTTWG TA TTPWTA TTAPAYWYA TNG UDPONAEKTPIKNAG TTApaywyng,
TTou emTnpedlouv Tnv Tun NG OTZ.

Q¢ pétpo ouykpiong emAéyovtal To ATTOAuTo lNooooTiaio 2@dAua (APE), 10
Méoo AmoAuto [MooooTiaio Z@dAua (MAPE) kai n PiCa tou Méoou
TerpaywvikoUu Z@daAuatog (RMSE), kaBwg kal n Tutmkh amokAion (STD) kai
dlaoTropd (TeETpaywVIKA Pifa TNG TUTTIKAG ATTOKAIONG).

Ta ammoteAéopaTa, Bewpouvtal HAANOV evOapPUVTIKA, KUPIWG 600V agopd To
UBpPI1GIKO povTéAo Tou otroiou To Méoo AtToAuTo MooooTiaio ZedAua (MAPE)
ATAV ONUAVTIKO YIKPOTEPO aTTO aUTO TNG HEBSBOoU autotTTaAivopdunong (9.67%
évavtl 28,67%), kai emTAéov TO UBPIBIKO MOVTEAO TTOPryaye €AAPPWG
KaAUTEPO ATTOTEAEOUATA OTNV TTEPITITWON TToU ARPONKav utréwn Ta PEOQ
eTAOI0 OedOMEVA UOPONAEKTPIKAG TTOpAywynS yia KABe pAva kar Oyl Ta
TTPAYMUATIKA pnviaia dedopéva.

2.4.3 Mé0odol yia MakpoTtrpd0sopun MpoBAsywn

H ouykekpigévn KaTnyopida, TTapOucIAlel TTApOUOIa XOPAKTNPIOTIKA HE TNV
TTPONYOUMEVN, ME TN POVN dlagopd OTI N apeRaidTNTA yia TNV SIAPNOPPWON TNG
OTZ kal Twv TTapayOviwy TToU TNV €TNEEAOUV gival aKOPN MEYOAAUTEPEN.
EmmAéov, emreidr TAéov 0 opifovtag pog gival peyaAuTepog atrd 10 1 £€10G,
gival oa@ég 0TI Ta 1I0TOPIKA dedopéva yia Tnv OTZ cival TTAEOV QVETTAPKK KOl TA
atroTeAéopaTa 1I0IAITEPA AvVaAgIOTTIOTA.

H ommoudaidotnTa 1ng MakpotrpdBeoung MpdPAewng g OTZ civar dedopévn,
Kal 0ev atroTeAei atmAd avTikeipevo Akadnpaikng €psuvag aAAd €xel coBapd
avTikTutto 0TnVv Ayopd Evépyeiag, BonBwvtag Kupiwg oTnv Katavonon Kai
agloAOynon Twv €TTEVOUTIKWY PioKWV. MOAANEG atTo@doelg AauBavovTal atrd
TOUG OUMMETEXOVTEG UE YVWHOVA TO ATTWTEPO PEAAOV, WIAWVTOG akOun Kai yia
20 £€w¢ 50 xpovia PTrpooTa.

2€ QPKETEC TTEPITITWOEIG Ol PUBUIOTIKEG ApxEG Twv Ayopwyv Evépyeiag {nTouv
ATTO TOUG OUMMETEXOVTEG TOV TTPOYPAMMATIONO TwV TTOPWV TOUG OE £Va
XPoVvIkO opifovta 20-30 eTwv, Kal emMTTAEoV TTOAAG ocuuBoAaia yia kadoiua
£€xouv 10XV yia 20 A kai TTepIocooTepa Xpovia (G. Hamm & A. Borison, 2006).

2TNV TTapaTTavw €peuva ava@épovtal ol 4 Baoikég TTNyEG dedouévwy TTOoU
amraIToUVTal YIa TNV TTapaywyn MOKPOTTPOBeouwY TTPORAEWEWVY Kal gival Ol
akOAouBEG:

» loTopika dedouEva TIHwY Ayopdcs EvEpyeiag.

» MeMovTikEg TIuEG Ayopdg Evépyelag.
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» AtroteAéoparta yia {ATnon/mpoo@opd atrd JOVTEAQ TTPOCOUOoIWONG

» EKTIUACEIC TWV €I0IKWV, 1I0iwg 08 OXEON ME TIG HEANOVTIKEG TEXVOAOYIEG
KAl TOUG KAVOVIOUOUG.

EmmAéov avagépovTal dUo Bacikoi AGyol TTou oI TTPOCTTABEIES YIa TTApaYwY
MOKPOTTPOBEOUWY  TTPORAEYeWY Oev  €XOUV  OTTOOWOEI TA  QVAPEVOUEVA
atroTeAEOATA, 01 OTTOIOI Eival:

» O1 gpeuvnTéc Paoifovial oxedOV QTTOKAEIOTIKA E€iTE OE OIKOVOMIKA
O0edopéva (I0TOPIKEG Kal MEANOVTIKEG TIUEG) €iTe O€ TEXVIKA OedouEva
(MovTéAQ TTPpOCOPOIWONG, KPIoN TWV €1I8IKWY), avTi va Ta XPNOIKJOTToOIoUV
aTTO KOIVOU WG TTNYES TTANPOPOPNONG.

» AvegdptnTa ammo 1O €idOg TWV OedOUEVWY TTOU XPNOIYOTTOIoUVTAl Ol
gEpPEUVNTEG €0TIACOVTAI TOOO TIOAU OTO TTAPEABOV KAl TO TTAPWY,
Baoifovtag TIGC TIPOPAEWEIC OTNV  TTPOEKTACH TWV  UTTAPXOUCWV
MOVTEAWYV, BiXWG va OKEPTOVTAl dNUIOUPYIKA KAl OAOKANPWHEVA yia TO
MEAAOV.

KaB4T1I n Tapouca SITTAWMPATIKA €XEI WG AVTIKEIMEVO KUPIWG TNV TTapaywyn Kal
MEAETN BPaxuTTpOBECUWV/HECOTTPOBECHWY TTPORAEWEWY, N TTEPAITEPW MEAETN
TWV NOKPOTTPOBETUWY TTPORAEWEWY OEV KPIVETQI ATTAPAITATN.
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KepdAaio 3. XapaKTnPIoTIKA XpOVOOEIPWV

AtTrapaitnTn TTPOUTTO0E0N yIa TNV TTapaywyr 600 10 duvaTtov aKPIBECTEPWY
TTPORBAEYEWY, €ival n KATAVONOT KOl AVAAUGH TWV IBIAITEPWY XAPAKTNPIOTIKWY
KABe yxpovooelpdg, aAd Kal n Aoy Twv KATAAANAwyY PETPWY CUYKPIONG,
TTPOKEIJEVOU VA aTTOPAVOOUE yia TO KATA TTO00 N TTPORAEWN TTOU TTaPAXONnKE
givar armodekt. Baoikd epyaAeio yia autdé 1o OKOTO egival Ta dIAPopa
O@AAPaTa Ta OTToia Kal Ba €EETAOTOUV OTO OUYKEKPIUEVO KEQAAQIO, evw Ba
YivEl ava@opd Kal oTa TTOIOTIKA OAAG KOl TTOOOTIKA XAPOKTNPEIOTIKA Twv
XPOVOOEIPWV.

3.1 MoioTiKa XapaKTnpIoTIKA TwV XpOVooEIpwV

Ta PaCIKA XAPOKTNPIOTIKA TTOU TTPOKUTITOUV OTTd TNV atroouvleon piag
XpPOovooelpdg gival Ta EAG:

1. Taon.
2. KukAikoTnTa.
3. EmoxikoTnra.

4. Aouvéxeleg - Mn kavovikég AIOKUPAVOEIG.

2TN CUVEXEIQ AKOAOUBEI pia TTI0O aQVOAUTIKE TTEQIYPA@L OXETIKA PE TN Onuacia
KAOe TTOIOTIKOU XOPAKTNPIOTIKOU KAl TTWG  auTd €Tnpeddel tnv diadikacia

TTPOBAEWNG MIAG XPOVOOEIPAG.
1. Tdon (Trend)

To péyeBog TNG Téong opileTal WG Mia "WOKPOTTPOBECUN™ UETABOAA TOU
MéoOu €mTTEOOU TWV TIHWV HIOG Xpovooelpds. Opwg Ba Tmrpétrel va
eCeTaoTei TTOTE PTTOPEI VO BewpnBei pia peTaBoAn wg pakpotrpdBeaun. MNa
va TTPOKUWEl €va OOQOAEG OUPTTEPOCHO OXETIKA ME TNV TAON MIOG
XpPovooelpdg, Ba Tpétel va €xouue oTn O1d6gon pag €vav Ikavo apiBud
IOTOPIKWY OedoPéVWY Kal TTapAAANAa va Bswprooupde KATAAANAO UAKOG
yla TnVv mepiodo péoa otnv otroia Ba avalnthcouue Tnv UTTapgn Tdong.

2. KukAikétnta (Cycle)

To OUYKEKPIYEVO pEYEBOC ek@PAldel MO KUpaToEId METAPBOAR TToU
ouvnBwg o@eiAeTal o€ €IDIKEG £CWYEVEIGC OUVOAKES Kal gg@avideTal Katd
mePIGdoUG. O1 Trepiodol dev gival TTAVTOTE OTABEPEG KAl TIG TTEPICTOTEPES
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QPOPEG €XOUV UNAKOG MEYOAUTEPO TOU £TOUG. H KUKAIKOTNTA €p@avieTal
KUPIWG 0€ XPOVOOEIPEG OIKOVOMIKWY PEYEBwWY, OTTwG gival To AKaBdpioTo
Eyxwpio Mpoidv (AEIMT), o1 &€ikTeG TNG BlOMNXAVIKAG TTAPAYWYNG KABWG
Kal Ol TINEG TwV PETOXWV. Ol OUYKEKPIMEVEG KUKAIKEG HETOBOAEG opeilovTal
OTIG VEVIKOTEPEG  ETTIKPATOUOEG  OIKOVOUIKEG OUVONKEG KOl ouxvda
AVOQEPOVTAI JE TNV OVOUOCIA «ETTIXEIPNHATIKOG KUKAOGY.

3. Emoxikétnta (Seasonality)

Q¢ emoxikOTNTA opifeTal n Trapoucia upiag TTePIOdIKAG Slakuuavong,
ouvnRBwg katavonTig Kal TTPORAEWIUNG, ME OTABEPO Kal PIKPOTEPO TOU
€Toug pNKog. OuaiaoTikG TTpokeITal yia aAAayég TTou emavaAauBdvovral
ME TOV idl0 aKpPIBWG TPOTTO MECa OTO Xpovo. lMa Trapddeiyua, n
KatavaAwaon evEPYEIOg gival augnuévn TOUG KAAOKaIPIVOUG URVES AOyw TNG
XPAong KAIPaTioTIKwy.  Etopévwg n  amopdvwon Tou  ETTOXIOKOU
TTOPAYOVTA QTIOTEAEI TIG TTEPIOCOTEPEG QPOPEG EUKOAO €yXEIpPNUA, ME
e€aipeon iowg TIG XPOVOOEIPEG  TIOU  TTAPOUCIACOUV  TTOAAQTTAR
ETTOXIKOTATA, OTTWG yia TTapddelyya oTtnv Trepimrwon pag n OTZ. H
XPOVOOEIPA TTOU TTPOKUTITEI QATTAAEIPOVTAG TOV ETTOXIAKO TrapdyovTa
KAAEITAI ATTOETTOXIKOTTOINKEVN XPOVOOEIPA.

4. Acuvéxelec — Mn kavovikéC AIQKUUAVOEIC

ACUVEXEIEG KOAOUVTAI OPIOPEVEG QTTOPOVWHEVEG TTAPATNPNOEIS TTOU
TTapouciddovTal OTO ypA@nua Hiag XPovooeipag Kal ¢EPeUyouv atmod TO
YEVIKO TTPOTUTTIO CUMTTEPIPOPAG TNG. TETOIOU €idOUG TINEG BeV gival duvaTo
va TTPOoLRAe@OoUV pe BAon Ta 1I0TOPIKA dedOUEVA KAl PTTOPOUV va €XOUV
€iTE POVIPO €iTE TTAPOOIKO XapakTApa. EAv €xouv TTAPOdIKO XAPAKTHPA
ovopalovtal outliers 3 special events 1 spikes kai €mdpolv OTN
XPOVOOEIPA VI PIKPO XPOVIKO d1aoTnua. AuToU TOu €idOUG Ol QOUVEXEIEG
gival duvatd va eu@aviotolv AOyw KATTOIOU QATTPOPRAETITOU €EWTEPIKOU
YEYOVOTOG. 2TNV TIEPITITWON TIOU £XOUV HOVIMO XAPOKTAPA KoaAouvral
level-shifts, agou eugavifovral w¢ amméToues aAAayég oTo €TiTTedO TNG
xpovooelpdg. ‘Eva Tapddeiyua hOVINNG aOUVEXEIAS €ival n TITWon Twv
TWANCEWV PIag €TaIpiag Adyw TnG €PPAVIONG HIOG QVTAYWVIOTPIOG
ETAIPIOG OTNV ayopdq.

O1 un KavovikéG BIOKUPAVOEIG, €ival EKEIVEG OI OTTOIEG ATTOUEVOUV UETA TNV
ATTOMOVWON OAWV TwV AOITTWV XOAPAKTNPIOTIKWY HIag Xpovooeipdg. Ol
OIOKUPAVOEIG QUTEG WTTOPEI VA EKQPACOUV E€ITE TOV TUXAIO TTAPAYOVTA HIOG
OTOXOOTIKNG O1adIKACIAG, €iTE KATIOIA OOUVEXEID TTOU OQEIAETAI O€ KATTOIO
ID10ITEPO YEYOVOG.
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3.2 NMoooTikd XapaKTNPICTIKA TwV XpOVOoOoEIpwWV

MpokeiTal yia opioPévoug BAoIKOUG OTATIOTIKOUG OEIKTEG, Ol OTTOI0I PTTOPOUV
VA UTTOAOYIOTOUV €UKOAQ YyIa OTToIadATTOTE OedOPEVN  XPOVOOEIPA  UE
OUYKEKPIPEVO TTARBOG TTapaTnproewy, Kai gival ol akOAouBoil:

i. Méon iy (Average)

Eival o a1rAd¢g ypauuIkdG HECOG OPOG TWV TIHWV TWV TTAPATAPAOEWY HIOG
XPOVOOEIPAG KAl UTTOBEIKVUEI TO ETTITTESO YUPW OTTO TO OTTOIO KIVOUVTAI Ol
TIPAYMATIKEG TIMEG TNG XPOVOOEIPAg. O UTTOAOYIOUOG TOU OUYKEKPIPEVOU
OeikTn MTTOPEI va yivel YEOW UTTOAOYIOTIKOU @IAOU HE TN OuvAPTNON
average N he Xprion Tou akdAouBou TUTTOU:

‘2,

n
i=1

Y =

Sl

Y,

OT1TOU:

= Y, gival n i-o0T TTAPATHPNON,

= n gival To TTARBOC TWV TTAPATNPNOEWV.

i. Méyiorn kai EAdyiotn TiyR (Maximum and Minimum)

MpdkeITal yia TIG OKPAIEG TIMEG MIOG XPOVOOEIPAG Kal UTTOpoUV va
aTTOTEAEOOUV [ia ekTiunon TNG dIOKUPAVONG Twv deBOUEVWY KABWG Kal
NG TUXAIOTNTAG TOuG. 2uvhnBwg, OTav n  egeTalduevn XpPOvooeipd
atroTeAeiTal atmd peyaho TTANBog dedopévwy, N YEYIOTN Kal EAAXIOTN TIUA
NG UTToAoyiCovTal JECW UTTOAOYIOTIKOU QUAAOU HE TIG OUVAPTACEIC max
Kal min avtioToixa.

iii.  Tumkni Amokhion (Standard Deviation)

O ouykekpiyévog oTaTIoTIKOG OEIKTNG ava@épeTal Kal wg dlaoTTopd Kal
QVTITTIPOOWTTEVEI TO KATA TTOCO Ol TTAPATNPACEIS Eival DIECTTAPPEVES YUPW
armoé TN péon TiPR. Kal autdg o OEiKTNG PTTOPE va UTTOAOYIOTEI MECW
UTTOAOYIOTIKOU @UAAOU, OAAG Kal PE XPON TWV TTAPOKATW OXECEWV YIA
ociypa A TANBuoud avrioToixa:

Z?=1(Yi - }7)2
Osstyuaroc = T a_1
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n —
_ izl(Yi - Y)Z
OnAnbvouod = n

iv. Ailgkuuavon (Variance)

To péyebog autd opifetal ammAd wg TO TETPAYWVO TNG TUTTIKAG ATTOKAIONG
KQl JTTOPEI va UTTOAOYIOTEI JEOW UTTOAOYIOTIKOU @UAAOU, avaAoya PE TO av
avagepouaoTe o€ deiyua R TANBucouo.

v. 2uvreAheotic MNpauuikne Zuoyétionc (Linear Correlation Coefficient)

Eival yvwoTog¢ kal wg ouvteAeoTAG Tou Pearson kal ek@pAadel 10 KaTd
TTO0O0 Eival CUYKEVTPWHEVEG OI TIMEG EVOG DIAYPAUPATOS OIA0TTOPAS YUPW
amdé TNV eubeia TTaAivdopounong odivoviag TTapdAAnAa éva HETPO TNG
YPOUMIKNG CUOXETIONG METAEU Twv OUOo uTrd e€fétaon MeTaBAnTwy. O ev
AOyw O¢eikTng uTmropei va Trapel TINEG oTo didotnua [-1, 1]. Otav o
OUVTEAEOTAG TTaipvel TIG akpaieg TIMEG F1 umtdpyxel TEAEIA YPAUMIKN
OUOXETION METAEU Twv OUO0 peTapAnTwy. OCoO n TIUAR TOU OUVTEAEOTN
AauBavel TINEC KOVTA OTIC aKpaieg, TOOO MeYAAUTEPN €ival n YPOUMIKA
OUOXETION, €VW  OTNV  QVTIOETN TIEPITTTWON N YPAMMIKA OUCXETION
Bewpeital aocBevric. O  UTTOAOYIOPNOG TOU  OUVTEAEOTH]  YPOMMIKAG
OUOXETIONG WTTOPEI va Yivel JEOW UTTOAOYIOTIKOU QUAOU HE TN ouvapTNOoN
correl A ye xprion Tou akdéAouBou TUTTOU, BEWPWVTAG WG Wia JETABANTH TO
XpOvo:

B =D (=)
X = X2 e S, - V)2

vi.  ZuvreAeotng AutoouoxéTiong (Autocorrelation Coefficient)

YTTo8€IKVUEl TN CUOXETION METAEU TTOPATNPEACEWY TG idIag HETABANTAG ME
Xpovikf uoTtépnon k 1epIddoug. O OUYKEKPINEVOS OUVTEAEOTAG TTAIpPVEI
TIuéEG oTo didotnua [0, 1], kar av AdBel TN KOVTA oTo PNdév, Bewpeital
TTWG N OUOXETION TWV TTAPATNPACEWV XPOVIKNG uoTEpnong Kk eivai
MNOEVIKA, evw av AABel TIiuR KOvIia oTn povada, Ta Oedopéva pag
Tapoucidfouv uwnAfl ocuoxétion. [pokemalr yia éva TTOAU  XpHolIuo
OTATIOTIKO OEiKTN, O OTI0I0G XPNOIYOTIOIEITAI O TTEPITITWOEIS TTOU
QTTAITEITAI OAYEBPIKOG EVTOTTIONOG TNG ETTOXIAKAG CUPTTEPIPOPAS MIAG
Xpovooeipdg. MTTopei va uttoAoyIoTE €iTe HEOW UTTOAOYIOTIKOU QUAAOU UE
TN ouvapTnon acf, €ite Ye xprion Tou TTAPAKATW TUTTOU:
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i1kl = V) e (Vi = V)]
(Y, —1)?

ACFk ES

Vii. 2uvreAeotnc MetaBAntoTnTac (Coefficient of Variation)

MpokeiTal  yia  €va  KOVOVIKOTTOINUEVO  UETPO  TNG  OIAOTTIOPAG  TwV
TTOPATNPACEWY €VOG OEiYMATOG I €vOG TTANBUCHOU, Kal o€ OUYKPION ME
TNV ammAf TUTTIKA  aTTOKAIon  €XEl WG PACIKO TTAEOVEKTNUA OTI Oev
ETTNPEACETAI ATTO TO ETTITTEDO TWV TTAPATNPNOCEWV. EvTouToIg dev PTTOPEI
va UTToAoyioOei oTnv TepITTTwon Tou n péon Ty €ivar undeviki. O
OUVTEAEOTNG METARANTOTNTAC MTTOPEI va UTToAoyioBei pe Xprion Tou
TTAPAKATW TUTTOU:

o
Cy =5+ 100%

viii. Méon miun dlaoTtAuaTtoc peTaty dntnocswv  (Intermittent Demand
Interval

O ev Aoyw oTaTIoTIKOG DEIKTNG AVOPEPETAI OE XPOVOOEIPEG DIAKOTITOMEVNG
¢NTNONG Kal ek@PAalel T PEON TIPMA TWV ATTOOTACEWV  JIOQOXIKWV
TTEPIOOWYV UE PN PNOEVIKN TIPK. 2ZTNV TTEPITITWON TTOU O OEIKTNG I00UTAI JE
TN Movada, N XPOovooelpd gival ouveXoug CATNONG, EVW O€ TTEPITITWON TTOU
TTAiPVEl TIMEG MEYOAUTEPEG TNG MOVADAG, AVAPEPOUAOTE OE XPOVOOEIPA
dlakoTrTopevng ¢ntnong. Ooo peyaAuTepn €ival N TIUA TOU CUYKEKPIPEVOU
0cikTn, T600 PeYaAUTEPA gival TA PHECODIOOTAUATA PETAEU PN MNOEVIKWV
TTAPATNPROEWV.

3.3 AvdAuon AkpiBeiag MpoBAéwewyv (Z@dApaTa)

Omwg avaeépbnke kai oTnv apxr autoUu Tou Ke@aAaiou, n akpifeia piag
TTPORAEYWNC eival autr) TTou KaBopilel To KaTd TTOCO auTH €ival aTTOOEKTR Kal
Mag TTapéxel 600 TO duvaTtov ac@aAéoTepa atroTeAéopaTa. Kupiapxo poAo
oTnv avaAuon TnG akpiBeiag Twv TPoRAEWewv TTaifouv Ta oAAPATA.

Q¢ o@aAya opiCetal n  dla@opd PETAEU TNG  TTPAYMATIKAG KAl TNG
TTPOPBAETTONEVNG TIMAG Vyia pia Tepiodo. H pabnuatikh diatummwon Tou
TTapaTTdvw OpPICHOU gival N akdAoudn):

e, =Y —F
oT1TOU:

= | gival n egeTalopevn TTEPIOdOG,
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= g; €ival TO OQAAQ,
= ¥, €ival N TTPAYUATIKA TIWA TOU PeyEBoOUG,

= F; gival n TpOBAewn TG TIUAG TOU pEyEBOUG.

Ouwg n mapatrrdvw atArp oxéon Oev cival oe Béon va Kpivel Tnv
ATTOBO0TIKOTNTA TWV PEBGdWYV TTPORAEYNGS, YI aUuTO Kal cuvioTaTal n xpron 1o
OAOKANPWHEVWY  OTATIKWV  OEIKTWV  OQAAPATOG, TOUG  OTIOIOUG KAl
TTOPOUCIACOUNE OTN CUVEXEIQ.

3.3.1 Méoo Z@dApa (Mean Error)

To péoo o@dAua (Mean Error), utroAoyietal wg 0 atTAOG TTPOCNUOCUEVOG
MEOOG OPOG TWV CEOAPATWY Kal EKQPACEl Eva PETPO CUCTNUATIKOTNTAG TOU
o@aApaTtog. Otav 10 HECO OQAAPQ TTaipvel TIUEG KOVTA OTO undév TOTE TA
o@aApaTa BewpouvTal Tuxaia Kal OXI CUCTNUATIKA. TNV TTEPITITWON TTOU
AauBavel BeTIKES TIMEG, ival oa@ng n UTTapEn atraioiodogiag oTIC TIPORAEWYEIC,
EVW OTAV TTAIPVEI APVNTIKES TIMEG, Ol TTPORAEWEIC BewpouvTal aiolddoges. Adyo
TNG OXEONG TTOU €XEl O OUYKEKPIMEVOSG OEIKTNG ME TNV TTPOKATAANWN, OXuvd
KaAeital kai bias, kail divetal atrd Tov akoAouBo TUTTO:

1
ME =~ i=1(Y:i — F)

3.3.2 Méoo AtréAuto Z@daApa (Mean Absolute Error)

O ouykeKkpIUEVOG BEIKTNG EKPPACEl Eva PETPO TNG akpiBelag TG TTPORAEWNS
EvavTl TWV TIPAYUATIKWY TIMWV  dlIOTNPWVTAG TIG OPXIKEG MOVADEG TNG
Xpovooeipag. MeydAn Ty Tou deikTn onuaivel PIKpR akpifeia TG ueBGdou
TPORAeYNnG TOU  e@apudoTnke. H padnuatik diatimmwon autou  Tou
OTOTIOTIKOU O€IKTN €ival N €EAG:

1
MAE = 1S, IY; - F

3.3.3 Méoo TeTpaywviké ZedApa (Mean Squared Error)

To PEOO TETPAYWVIKO CQAAUA €ival €vag OTATIOTIKOG OEIKTNG TTOU AEITOUPYEI
w¢ METPO TNG akpifelag TG TTPORAewNG, divovtag OuwWG TTEPICOOTEPO PAPOG
oTa peyadAa o@aAparta kal Alydtepo oTa pIKPA (AOYIKO a@ou O TUTTOG Eival
UYWHEVOG OTO TETPAYWVO). O OUYKEKPIPMEVOG OEIKTNG XPNOIMOTTOIEITAI KUPIWG
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WG KPITAPIO €TMAOYAG TwV KOTAANAWV  TTapapéTpwy  €CopAAUVONG  Kal
uttoAoyietal atrd Tov akOAouBo TUTTO:

1
MSE =~ =1 (Y — F)?

3.3.4 Pi¢a Méoou Terpaywvikou Z@dAparog (Root Mean Squared Error)

‘Exel  Opoleg 1010TNTEG ME TOV  TTponyouuevo OEiKTn, MOVO TTou  gival
EKQPAOPEVOG O HOVADEG TNG APXIKNG Xpovooelpds. O TUTTOG TToU TTEPIYPAPEI
QUTO TO OTATIOTIKO OEIKTN €ival O TTAPAKATW:

1 2
RMSE = VRMSE :\/;2};1(% —Fy)

3.3.5 Méoo AmoéAuto lMoocooTiaio Z@dAua (Mean Absolute Percentage
Error)

O 0&¢iktng TOU MEOOU QTTOAUTOU TTOOOCTIAIOU OQAAPATOG €ival 1IBIaiTEPO
XPNOIMOG O€ TTEPITITWOEIC OTTOU Ol TTPAYMATIKEG TIMEG (Y) €ival onuavTiKa
UWnAéG. Eival ekppaouévog eTTi TIC €KATO KOl PTTOPEI va TTAPEI TIUEG I0EG N
MEYAAUTEPEG TOU PNOEVOGS. AgiCel va avagepBei TTwg 600 UIKPATEPN Eival N TIKA
TOU OUYKEKPIPMEVOU OeEikTn, TOOO KaAUTEpa atrodidel n péBodog TTPORAEWNS
Tou €geT@loupe. H oxéon tou Treplypd@el 10 PECO ATmmOAUTO TTOCOOTIAIO
o@aApa gival n €ENG:

Yi—F;
Y;

1
MAPE =~ a * 100 (%)

O dceiktng Tou MAPE 0¢ev eival duvatd va €@QAPUOOTEI OE XPOVOOEIPES
dlakoTrTopevnNG CNTNoNG (XPovooelpéG Ye HEYAAO TTARBOG uNnNdeviKwy), BIOTI
KaTtaAfiyel o€ atrpoodIopIoTia.

3.3.6 ZuppeTpiké Méoo AmoAuto MooooTiaio Z@dApa (Symmetric Mean
Absolute Percentage Error)

MpokeITal ouclaoTIKA yia pia TTapaAAayry Tou HEoou aTTOAUTOU TTOCOOTIAIOU
OQAAPATOG KAl UTTOAOYICETAI CUPQWVA PE TOV AKOAOUBO TUTTO:
_1¢n Yi—F; _1lon
SMAPE ==),;4 (YLTFll '100—; i=1|

n

2¢(Y;—F;)

. 0,
|+ 100 (%)

2
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ATTO TOU OEIKTEG TTOU TTAPOUCIACTNKAV OE€ AUTO TO KEQAAQIO, GNUAVTIKOTEPOI
yia Tov TTpoRANua mpoéRAewns Tng OTZ, ptTopolv va BewpnBouv o deikTNG TOou
Méoou AméAutou lMooooTiaiou ZedAuatog (MAPE) kai o &€iktng tTnG Pidag
Méoou TeTpaywvikou ZQAAUATOG.

H ammown auth oTnpifeTal 0TO YEYOVOG TTWG N TTAEIOWPNQIA TWV EPEUVNTWY TTOU
a0XO0AAONKaV PE TO OUYKEKPIUEVO BEPQ, £€Be0av WG PHETPA AEIOAOYNONG auToug
TOUG dUO OTATIOTIKOUG OEIKTEG, YEYOVOS TTOU Pag odnyei va KIvNBOoUUE Kal EUEIS
TPOG QuTAV Tnv KateuBuvon. H agloAdynon Twv O@OApATWY TTOU Ba
XpnoigotoinBouv oTnv TTapouca OITTAWMAOTIKA, Oa avaAuBei eKTEVWGS OTO
TIPOKTIKO HEPOG TNG EPYATIAC.
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KepdAaio 4. MovtéAa MpbéBAswNnc

210 TTAdiola TNG JITTAWMATIKAG AUTAG, Ba ETTIKEVTPWOOUNE OTN XPrRoN KUpiwg
MOVTEAWV xpovooelpwy (UEBO0dOI ECONAAUVONG) Kal QITIOKPATIKWY HOVTEAWV
(Al TTOANQTTAR}  YPOUMIK  TTaAIvopOunon) yia Tnv  TTapaywyn
BpaxutrpoBeopwy TTpoBAEwewy TG OTZ. Q¢ uéBodog avagopds (benchmark)
Ba xpnoiyotroinBei n péBodog Naive, kal eTITTAéOV Ba ETTIXEIPACOUME Vva
TTPOOEYYIOOUWE TO OUYKEKPIPMEVO TTPOBANUA e TN ouvduaoTIKr uEBodo Theta.

4.1 Mé6odog Ava@opdg - Naive

MpdkeiTal yia TNV atrAoucTePn OTATIOTIKA PEBODO, N oTToia evww dev TTAPAYEI
OKPIBEIG TTPOPAEWYEIG, XPNOIUOTIOIEITAI ATTO TOUG €PEUVNTEG WG PEBODOG
avag@opdc (benchmark), kat 10 oTT0I0 Ba EQPAPUOCOUNE KI EPEIC OE AUTA TN
SImAwpatikr). H TTpoBAewn TTOU TTPOKUTITEl aTTO TN MEBodO Naive yia pia
XPOVIKA OTIyun t €ival ion PeE TNV TTPAYMOTIKA TTAPATAPENON TNG OKPIRWG
TTPONyoupEevNG XPoVIKAG TTepIddou (t-1) (lletpdmouAo¢ & ACNUAKOTTOUAOG,
2011):

Ft =Y

2TNV TIEPITITWON TIou BéAoupe va TTAPAYOUUE TTEPIOCOOTEPEG QTTO  Hia
onuelakeS TTPoPAEWeIS (opifovtag m>1), n TPORAewn yia KABE XPOoVIKA OTIYUA
oto MEANOV 1o0UTal PE TNV TeAeuTaia SIaBECIUN 1I0TOPIKN TTAPATAPNON Kal N
avTioToixn £€icwan TTou TTEPIYPAPEl TN HEBODO Eivai:

From = Yi

O avaAuTIkOg aAyopiBuog TTou Treplypdgel Tn uEBodo Naive, TrTapouaidleTal
oTo MNapdpTnua Matlab.

4.2 MéBodol EkBeTikiig ES¢opdAuvong

H ouykekpiyévn katnyopia ueBOdwV TTPORAewns Bewpeital amd TIG TTIO
O100£D0UEVEG OTOUG ETTIXEIPNMATIKOUG KUKAOUG, YEYOVOG TO OTTOIO OQEIAETAI
oTnNV Hadnuartik €UKOAia Toug, OTnV €AAXIOTN ATTAITNON OE UTTOAOYIOTIKO
XPOVO Kal 0TNV avAyKn Yia OXETIKA PIKPO apIBuo TTapatnperiocwy ouTwg WOoTE
va Tmapdayouv  TpoPAEwelc.  O1  péBodol  eCopdAuvong  BewpouvTal
KAaTtaAANAOTEPEG yIa PBpaxuttpOBecpeG Kal  UECOTTPOBECOUEC TTPORAEWEIS
MEYAAOU OYKOU XPOVOOEIPWY KOl TTAPOUCIAlouV KAAUTEPn a1rodoon O€
O0edopéva pe oTaoiudétTnTa 1 WIKPO pubud avamTugng. ETTEIpIKEC PEAETEG
€xouv Oeigel Ot o1 PEBodOI eKOETIKNG EoPAAUvVONG atrodidouv KaAuTepa ooV
a@opd Ta TTOOOOTA QKPIBEIAg O€ OUYKPION ME TTIO TTEPITTAOKEG HEBOGDOUG
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TTPORBAEWNGS, KATI TO oTroio o@eideTal oto OTI dev emnpedlovial Ao TIG
IDIOJOPYPIEG  TWV  TIPOTUTTWV  TwWV OedoUEVWY 1 aTmmd  TTEPIOTACIOKA
edpaviCoueveg  akpaieg TIUEG (spikes) Tou  gu@avidovialr  ouxvd o€
ETTIXEIPNOIAKA dedopéva. ZTnV TTapouca dITTAwMATIKA Ba xpnoiuotroinbouv 3
atro TIG M0 BACIKEG HEBOOOUG ECOUAAUVONG Ol OTTOIEG Eival OI AKOAOUBEG:

s ATA EkBeTikp E¢oudAuvon otaBepou emimrédou (Simple Exponential
Smoothing).

s ExBetik) E€opdAuvon Mpappiking Taong (Holt Exponential Smoothing).

o,

s ExbBetiky EGoupdAuvon un ypaupikng 3 @Bivoucag taong (Damped
Exponential Smoothing).

4.2.1 ArAn EkBeTiK ESopdAuvon otaBepou emitrédou (SES)

To OUYKEKPIPMEVO POVTEAO OTABEPOU ETTITTEDOU, TO OTTOIO Eival yVWOTO Kal WG
oA €kBeTIK e€opdAuvan (Simple Exponential Smoothing), tepiypdeTal
aTTo TIG AKOAOUBEG £CI0WOEIG:

e= Y-y
Si=Sitace
Fi1 = St
oTTOoU:

= e OnAwvel To oQAAua, dnAadr TNV ATTOKAION TNG TTPAYUATIKAG TIMEG
atro TNV TPORAEYnN,

= S dnAwvel To eTTiTTEDO,
»  F dnAwvel TNV TpORAEYn,
=t dnAwvel TN XPOVIKH TTEPIdO,

* a &ival 0 ouvTteAeOTAG €CopdAuvong TnNG HEBGOoU, o otroiog AauBdvel
TIuéEG oT0 dildaoTnua [0,1].

ATIO TIG TTAPATTAVW OXEOCEIG TTOU TTEPIYPAPOUV TNV ATTAR €KOETIKN egoudAuvon,
kabioTtaral cagéc OTI gival amTapaitnTo va opIoTel éva apXIKé emritredo (So)

64

——
 —



EppavounA Mouvtaldg — MpdRAeywn OTZ otnv EAANvIKA Ayopd Evépyelag

WOoTE va WPTTopécel va Eekivrioel n dladikaoia UTTOAOYIOHWOU TOu HOVTEAOU
TTPORBAEWNS OAAG Kal TwV {NTOUMEVWY ONUEIOKWY TTPOPAEWewY S0BEVTOG
KATToI0U XpoVvIKoU opifovta. YTTdpyxouv 4 TpOTIOl yia va UTTOAOYIOOUUE TO
QpXIKO eTmriredo, n €mMAoy) Twv OToiwv EapTaTal OTTG TA  TTOIOTIKA
XOPAKTNPIOTIKA TNG XPOVOOEIpAg Trou  egeTdloupe. QG oTaBEPO  ETTITTEDO
MTTOPOUNE va Bewprioouue éva aTTtd Ta akoAouba:

1. To hé€oo 6pO GAWV TWV TTAPATNPNOEWV.
2. To HEOO OPO TWV V TTPWTWYV TTAPATNPEACEWV.
3. Tnv TpwTn TTOPATAPNON.

4. To oTaoBepO eiTTeEdO ATTO TO HOVTEAO ATTAAG YPOUMIKAG TTAAIVOPSUNONG
(LRL).

H opbry emAoyry Tou oTtaBepou eTTEQOU €ival ONUAvVTIKA, OI0TI AP’ €VOg
eTNPEACEl TNV ETTIAOYN TOU OUVTEAEOTH €COMAAuUvVONG, a@’ €TEPOUu av TO
oTaBepd emimedo TToU Ba emMAEEouue Oev €ival QVTITTIPOOWTTEUTIKO TWV
O0edopévwy pag, Ba TTPOKAAECEl apvnTIKr €TTiIOPACN OTNV TTAPAYWYH TWwV
TTpoBAEwewy. ACilel va onueiwBel TTwG OTO apPXIKO ETTITTEdO ATTOTEAEI
ouoIaoTIKG Kal TNV apxIKr TTPORAewn (F1).

[SlaiTepa onuavTIKO POAO OTO OUYKEKPIMEVO HOVTEAO TTPORAewng TTailel o
ouvTteAeoTG  €CoudAuvong (a). H emAoyy Tou BEATIOTOU OUVTEAEOTA
e€opdAuvong kaBopiletal atmd OUO AAANAOEEOPTWHEVOUC TTAPAYOVTEG, TO
TT0000TO TOU BopUBou OTN XPOvooelpd Kal TN oTaBepdTNTA TOU PECOU OPOU
NG Xpovooeipds. Ooov agopd Tov TTPWTO TTapdyovtd, 600 TTEPICTOTEPOG
gival o B6puPog TTou gp@aviCetal ota dedoPEVa TOOO MIKPOTEPN TTPETTEI VO
gival n TIYA TOu OUVTEAEOTH €CoudAuvong, TTPOKEINEVOU Vva OTTOPEUXOEi
uttePPBOAIKN avTidpacon aTo B6pufo.

2ZXETIKA PE TO OEUTEPO TTAPAYOVTA, AV O PECOG OPOG TTAPOUCIAlEl HETABOAEG, O
ouvTeAEOTNG €CoudAuvaong TTPETTEl va AGREI JEYAAEG TINEC WOOTE va PUTTOPOUV Ol
TTPORAEWEIC va aKOAOUBOUV TIC UETAPBOAEC TWV OEBOUEVWY. ZTNV TTEPITITWON
TTOU 0 JECOG OPOC gival OXETIKA 0TABEPOS, AapBaveTal uIKpATEPN TIKN TOU q.

H BeAmiotommoinon NG atTAng ekBeTIKAC €CoudAuvong PacileTal oTnv eUpean
Tou BEATIOTOU OuvTeAeoTh €EoudAuvons. H ouvnBéotepn diadikagia TTou
akoAouBeital gival n ypaupikp avalAtnon n oTtroia eAAXIOTOTIOIEI TO PECO
TETPAYWVIKO o@dAua (MSE), Bétovrag amd Tnv apxfi Tnv akpifeia pe tnv
oTroia Ba yivel n avalntnon Kabwg Kal Ta mMOuUPNTa 6pla y€oa oTa oTToia Ba
KivnOei 0 ouvTeEAEOTAG a.
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Mépa TNG YPAUMIKAG avalATnong, MTTOPEi va XpNolYoTroinBei kai n un
ypaupIkn i duadikr) avalitnon yia Tn BeATiIoTOoTToINON TNG MEBGDOU. MpodKEITAl
yla évav avadpopikd aAyopiBuo avalitnong O OTIoiog XPNOIMOTIOIEl TNV
TeEXVIKA Olaipel kal Baoileve. H ouykekpipévn pnéBodog epapudletal pévo o€
TAgIVOUNUEVOUG TTIVAKEG, O€ avTiBeon PE TN YPAUMIKN avadnTnorn, yeyovog TTou
MEIWVEI ONUAVTIKA TNV TTOAUTTAOKOTNTA TWV UTTOAOYIOPWYV. TO {NTOUPEVO OTN
OuadIkA avadnTnon €ival va EVTOTTIOTEN Yid CUYKEKPIYEVN TIUA TTOU OVOUAdETal
KAEIOi, OTNV TTEPITITWON QUOIKA TTOU auTod €ival duvartd, dnAadr auTh n TIUA
UTTAPXEl HECQ OTOV TTIVOKA TTOU €EETACOUE.

XpnoigotroiwvTtag v duadiky avaldntnon, d¢ntoupevo eivar avd n
eAaxioToTroinon Tou MEOOU TETpAywvikoU o@daApatog (MSE). Apxikd n
TTOPAPETPOG O eKPPAleTal PEow evOg TTivaka dlaoTdoewyv 1X2. Q¢ 1daviké a,
BewpeiTal To TTPWTO OTOIXEIO auTOU TOu TTivaka, Kal wg 18avikd MSE, T0
QVTIOTOIXO TTOU TTPOKUTITEI ATTO TN OUYKEKPIMEVN TIUN TOU Q.

O aAyo6piBuog Eekivael, uttoAoyiovTag yia KAOe Tiur Tou a 1o avtioTtoixo MSE,
KAl €V OUVEXEIO TO OUYKPivel Ye To 10avikd MSE, 1o oTroio eival Kal n TiUA
KAEIDI. 2€ TTEPITITWON TTOU TTPOKUWYEl PIKPOTEPO MSE, TOTE QUTO TTaipvEl TN
B€an Tou KA&I®I0U, KAl KPATEITAI TO & ATTO TO OTTOI0 TTPOEKUWE AUTO TO KAEIDI.
2T OUVEXEIQ, Ol TIUEG TOU apXIKoU TTivaka peTaBdAAovTal Katd Tn diagopd Tou
TIPWTOU OTOIXEIOU DIAIPOUUEVO PE TOV APIOUO 2.

2 UYKEKPIYEVA, TTAEOV TO TTPWTO OTOIXEIO TOU TTivaka, dnAadr To a(1), IcouTal
ME TNV TTPONYOUuEVN TIUA Tou a(1) pegiov TN dla@opd TTou TTEPIYPAPNKE, EVW TO
véo oToIXEio a(2) 1oo0Tal ye 1O TTAAIO ouv Tn dlagopd. EmmmAéov, n véa
dlaopd yiveTal hIOT TNG TTponyouuevng, Kal 0 aAyopiBuog ouveyiel atrd tnv
apxn utroAoyifovtag Kal ouykpivovtag ¢avd ta MSE, oUPJ@wva PE TIG VEEG
TIMEG TTOU TTPOEKUWAYV YIA TV TTAPAUETPO qQ.

Omwg  avagépbnke, n  duadiky avalAtnon TTaPOUCIAlel  PIKPOTEPN
UTTOAOYIOTIKY) TTOAUTTAOKOTNTA ATTO TN YPAUMIKA, YEYOVOG TO OTTOIO TNV KaBIoTA
TTOAU 1m0 ypryopn. MNa 1o Adyo autd, Kal AOyw Tou HPEYAAOU OYKOU TWV
oedopévwv  TTOU  XpnolyoTrolouvtal, n PEBOdOG TNG MN  YPAMMIKAG
BeATioToTrOINONG  TTPOTIMATAI OTNV TTAPOUCa JITTAWMATIKA Kal 0 aAyopIiBuog
auTnG aAAd kal cuvoAikd TnNG ueBddou TTapouaialetal ato MNapdpTnua Matlab.

ACiCel va avagepbei TTwg 0Tav 0 ouvTeAEOTAS eCopaAuvong AdRBel Tnv akpaia
TiuAQ 1, 10T1€ TO PovTéENO TauTieTan ue TNV HEBodO Naive, evw av eival a=0 ,k&Be
TTPOBAEYN €ival ion hE TO ApXIKO TTITTEDO.

EmimrAéov, av {nTeiTal O UTTOAOYIONOG TTEPICOOTEPWY OTTO MiaG ONUEIOKAG
TPOPAEYNG, TOTE OAeg o1 emmOueveg OEtovral ioeg pe TNV TeAeuTaia
uttoAoyiopévn TpoRAsywn (flat forecast) kaBwg 1o povTEAO Bewpei TNV UTTOPEN
€VOG oTaBepou emTTEdOU ([1eTpOTTOUAOS & AOnuakoTTouAog, 2011).
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4.2.2 MovTtélo IMpappikng Taong (Holt Exponential Smoothing)

To povTéEAO AQUTO OTTOTEAEI Wi ETTEKTAON TOU POVTEAOU TNG ATTANG EKOETIKNAG
e€opdAuvong, n otroia €xel TN €mTTAéov duvaTdTNTA VA OIOXEIPIOTEN TN
OuVIOTWOO TNG TAoNG, MEYEBOG TO OTTOIO TTAPATNPEITAI CUXVA OTNV TTAEIOWN®ia
TWV €miXeIpnolokwy oedopévwy. H péBodog tmpe 10 dvopa TNG TO OTTOIO
dlatnpei PéXpl Kal orjuepa  atrd Tov Holt, 0 oTToiog TTPOTEIVE TN CUYKEKPIPEVN
emméktaon 10 1957. H péBodog Holt Trepiypdetal ammd TIG akOAOUBEG
€CIOWOEIG:

e=Yi-F
St=Sp1+ T+t aee
Ti=Tua+B- e
Fum=St+m-« T,
OTToU:

= e OnAwvel TO 0@AAPaA, ONAadr TNV ATTOKAION TNG TTPAYMATIKAG TIUAG
atré TNV TTPORAEWN,

= S dnAwvel To eTTITTEDO,

=  F dnAwvel TNV TTPORAEYnN,

=t dnAwvel TN XPOVIKH TTEPiIodO,

= T dnAwvel Tnv TdON,

= m dnAwvel TO XpoviKO opifovta TNG TTPORAEYNG,

» a gival 0 ouvteAeoTNG €EopdAuvong TNG peBddou yia To eTTiTredO, O
oTT0iog Aaupavel TIpéG oTo didoTnua [0,1],

= [ gival o ouvteAeoTnG e€opdAuvong NG peBOdoU yia Thv TAoN, O OTT0I0G
AauBavel Tiyég oto didotnua [0,1].

Otmwg kai otnv atmrAfl €kBeTIKA €CopdAuvon, €101 Kal otnv uEBodo Holt
aTraITeEITal 0 TTPOCDIOPIOUOS €VOG APXIKOU ETITTEOOU (Sp) GAAG Kal piag
apxIKAg Taong (To), €101 woTe va eivalr duvarr n ekkivnon Tng diadikaagiag
uTTOAOYIONOU  TOU MPOVTéEAOU TTPOPRAewnS aAAG kol n  Trapaywyn Twv
{NTOUPEVWYV ONUEIOKWY TTPORAEWPEWY DOBEVTOG KATTOIOU XPOVIKOU 0OpifovTa.
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To apyxiké emimmedo TTpoodiopieTal OTTwWG Kol otnv YéBodo SES Tou
ava@épBnke otnv evotnTa 4.2.1. H apyikn Tdon utroAoyileTal wg:

1. Hdiagopd deutepng kal TTpwTng TTapatipnongs (Yo — Yi).

2. H diagopd v-00TAG Kal TTPWTNG TTapaTthpnong diaipepévng pe v-1 ( TTx.
(Ys=Y)IT).

3. H o1aBepd TnGg KAiong amd 10 MPOVIEAO TNG QTTANG  YPAMMIKAG
ToAvopounong (LRL).

Kai otnv uéBodo Holt, ival onuavtiki N cwaoTr] TTIAOYI TOU apXIKOU ETTITTEOOU
aAAG Kal TNG ApXIKNAG TAONG, yia TNV opBn AsiIToupyia Tou povTEAOU TTPORAEYNS
KAl TV TTapaywyr akpIBECTEPWY ONUEIOKWY TTPORAEWewWV. H etTIAoyr Twv dUo
QUTWV METABANTWV YivETAl PE YVWHMOVA TA TTOIOTIKA XOPAKTNPIOTIKA TWV
OI0BECIUWY I0TOPIKWY OEDOUEVWIV VIO T XPOVOOEIPA TTOU €EETACOUME. 2TNV
TTEPITITWON YAG ETTIAEYOUUE TNV PEBODO TNG ATTARG YPAUMIKAG TTAAIVOPOUNONG
AOYW TOU OYKOU TWV OEOOUEVWV.

H péBodog Holt, 6TTwg Kal n péBodog SES, emdéxetan BeATioTOTTOINONG, N
oTroia Bacifetal oTnV €1MIAOYN TOU BEATIOTOU CUVOUACHOU TWV TTOPANETPWY O
kal B. H ypapuiki avalitnon atroteAei kal TTaAI Tnv 1o diadedopévn AUon oTo
TTPORANUA pag, SPWG yia Tn PEATIOTOTTIOINGN TG OUYKEKPIMEVNG uEBGOOU Eival
ao@aAéaTEPN N ETTIAOYN TNG UN YPAUMIKAGS (BuadiKAg) avalnTnong PE KPITHPIOo
Kal ANl TN peiwon Tou pEOoOU TETPAYWVIKOU O@AAparog (MSE), kabwg
dlammoTwOnke e TN PonBeia  TeEIpaAPdTwY  OTI TTAPOUCIAlEl  KOAUTEPQ
atmroTeAéopaTa v TTAPAAANAQ PEIWVEI TNV TTOAUTTAOKOTNTA TNG O1adIKaciag
UTTOAOYIONOU TWV TTAPAUETPWY a Kal B. O aAydpiOuog yia TN PN YPOUMIKA
BeAtioTotroinon aAAd kai yia Tnv uéBodo Holt, rapouaialovrtal avaAuTiKd OTO
Mapaptnua Matlab.

2€ AUTO TO ONMEIO €ival OonNUAvTIKO va ava@epBei TTWG OTIG TTEPICCOTEPES
TTEPITITWOEIC N BEATIOTN TIUA TOU GUVTEAEDTH B yia TNV TAON €ival PIKPOTEPN
aTtro® TNV TIMKA TOU OUVTEAECTH A yIa TO ETTITTEDO, Adyw Tou OTI N TIUA TNG TAoNG
yla K&Be TTepiodo gival onUAvTIKA WIKPOTEPN ATTO TNV TIUN TOU QVTIOTOIXOU
EMTTEOOU. ZTNV TTEPITITWON TTOU TTPOCBEécouuEe TO D10 TTOCOOTO OPAAUATOG
Kal oTo €TMTTEdO OAAG Kal oTnVv TAoN, UTTAPXEl TO EVOEXOUEVO VA TTPOKUYWOUV
TTPoBAEWEIC TTOU Ba XapakTnpiovTal atmmd ueydAn acTtdbela.

4.2.3 MovTéAo un MNpappikig Taong

To POVTEAO PN YPAUMIKAG TAONG ATTOTEAEI OUCIOCTIKA Wia TPOTTOTTOINON TOU
MOVTEAOU YpauMIKAG TAoNnG. H avdaykn Tpotrotroinong tou poviéAou Holt
EYKEITAI OTO YEYOVOG OTI TTAPOUCIACEl Hia TAON YIO UTTEPEKTIUNON, dnAadr ol
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TTPORAEWEIC TTOU TTaPAyEl XapakTnpifovTal atrd BETIKA TTPOKATAANWN, 181aiTEpa
o¢ TIEPITITWON MECOTIPOBECHWY 1 POAKPOTTPOBeoPwWY  TTPoRAEwewy. H
TPOTTOTTOINON QUTA ETTITUYXAVETAI PE TN TTPOCBNKN UiaG ETTITTAEOV TTAPAPETPOU
n omoia eAéyxel To pubud aug¢nong Twv TIPWYV. H TTapdueTpog autr KaAeiTal
TapdapeTpog d16pBwong TG Tdaong (trend-modification parameter) kai
oupBoAiZeTal @. O1 eCICWOEIG TTOU TTEPIYPAPOUV TO OUYKEKPIPMEVO POVTEAO ME
TOV TPOTTO TTOU AUTO TTapoucidoTnke atrd Toug Gardner kal McKenzie 1o 1985
€ival o1 aKOAOUBEG:

e=Yi-F
St=St1+ @ T+ a-e
Ti=@ T+ B e
Fum=St+ X2, @' o T,
OTTOU:

= e OnAwvel To o@AAua, dnAadr Tnv atmokAIon TNG TTPAYUATIKAG TIMAG
atro TNV TPORAeYn,

= S dnAwvel To eTTITTEDO,

=  F dnAwvel TNV TTPORAEYnN,

=t OnAwvel TN XPOVIKH TTEPiIOdO,

= T dnAwvel Tnv Tdon,

= m dnAwvel TO XPOoVIKO opifovta TNG TTPORBAEYNG,

» a gival 0 ouvteAeoTnG eEopdAuvong TG HEBGdoU yia To emiTredo, O
oTToiog Aaupavel TipéS ato didotnua [0,1],

= [ gival o ouvTeAeoTnG e€opdAuvong NG peBOdoU yia Thv TAoN, O OTT0I0G
AauBavel Tipég oto didotnua [0,1],

= @ cival N TTapAueTPog d16pOwong TNG TAonG.

A6 TIG TTOpaTTAvw OXEOEIS €ival ca@ég OTI TO HOVTEAO egival oxeddv
TTAVOMOIOTUTIO JE aUTO TNG YPAMMIKNAG TAONG ME €€Qipeon TNV TTapoucia TNG
TTOPAUETPOU @, OTTOU CUPPBAAEI oTnV TTapaywyr TTPORAEWEWVY PE UN YPAMMIKO
UTTOAOYIONO TNG TAONG MECW TOU OUVTEAEOTA M, o€ avtiBeon pe tpiv (Holt)
OTTOU O UTTOAOYIONOG NTAV YPOUMIKOG.
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2€ avTiBeon WE TIG TTAPAUETPOUG O Kal B, n TTAPAUETPOSG @ PTTOPEl va AGBEl
OTTOIAONTTOTE PEYOAUTEPN TOU WNOEVOGS TIUN, OPWG €ival avaykaia n emRoAR
Avw Kal KATW Opiwv YIa OPICHEVEG XAPOKTNPIOTIKEG TIMEG. ETTONEVWG,
MTTOPOUME VA XOPOAKTNPIOOUUYE TO POVTEAO HN YPAPMIKAG TAoNG avaloya pe
TNV TIUA TTOU TTAipvel KABE QOPA N TTAPAUETPOS @ ,w¢ £¢NG (MeTpdTTOUNOG &
Aonuakotroulog, 2011):

% Av =0, 161 TTPOKUTITEI TO MOVTEAO TNG ATTANG EKBETIKAG EOPAAUVONG
(SES), 81611 n tG0on dev €xel TTAéoV Kauia eTTidpacn oTov KaBoploud
TWV OTATIOTIKWY ONUEIOKWY TTPORAEWEWV.

% Av 0<@<1, 10TE TTPOKUTITEl TO MOVTEAO @Oivouoag Ttadong (damped
exponential smoothing), To otroio Bswpeital KATAAANAGTEPO dTAV POG
evOlOQEpPEl N TTapaywyn HECOTTPOBEOPWY  TTPOPAEWEWY, KaBWG
xapakTtnpietal atrd EAAEIYN TAONG yia uTTEPAIoIOdOLia.

s Av @=1, T0TE TTPOKUTITEI TO POVTEAO TNG YPAMMIKAG TAONG, AYoU OTNV
TeAeuTaia e€iowon n otroia TTapdyel Kar TNV TTPORBAewn, Tn B€on Tou
aB0poiouaTOG TTAIPVEI TO YIVOUEVO TNG METABANTAG XPOVIKOU opidovia m
Kal Ta TTponyouuevng Taong Ti.

% Av @>1, 10TE TIPOKUTITEl TO MOVTEAO TNG €KOETIKAG TAONG, TO OTTOIO
XapakTtnpietalr ammd peyaAn OeTIKA TTPOKATAANWN Kal XPNOIYOTTOoIEiTal
MOVO O€ TTEPITTTWOEIS OTTOU To ¢NTOoUUEVO gival N TTPORAEWnN TIUAG OTNV
apxn Tou KUKAOU wNAG VOGS TTPOIOVTOG I JIAG UTTNPETIAG.

To PeYAAO MEIOVEKTNUO TOU OUYKEKPIMEVOU MOVTEAOU, €ival n Trapaywyn
1I010iTEPA TTPOKATEIANUUEVWY  TTPOPRAEWPEWY, KATI TO OTIOI0 €VOEXETAI VO
TTpoKUWel ammd AavBaouévn eTmAoyry Tou ouvteAeot @. [ autd 10 AdYyoO,
ouvioTartal 0 TTEPIOPICHOUG TNG TTAPAPETPOU @ oTo didoTnua [0,1].

AtiCel va onueiwBei TTwg n akpifeia Twv TTPORAEYEWY TTOU TTAPAYOVTal aTT TO
MOVTENO N YPOUMIKAG TAONG €ival ONUAVTIKA UEYOAUTEPN O€ OXEON ME AUTEG
TOU JOVTEAOU YPAPMIKAG TAoNG. MevIKA, 600 HeYAAUTEPOG €ival O ATTAITOUUEVOG
opifovtag TNG TTPOPRAEYNG, TOOO PEYAAUTEPO TTAEOVEKTNUA TTOPOUCIAlEl TO
OUYKEKPIMEVO  POVTEAO  €vavTl  TwV  UTTOAOITTWY  POVTEAWV  EKBETIKNAG
e€oudAuvong.

Ocov agopd Tn PBEATIOTN €TTIAOYA TwWV TTAPAUETPWY a, B KAl ¢, QUTAH
EMTUYXAVETAI PE PN YPAUUIKA (Suadikr) avalAtnon, UE KPITHPIO TTAVTA TNV
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eAaxI0TOTTOINON TOU PEOOU TETPAYWVIKOU O0@AAuatog (MSE), evw n €AoYy
apxIkoU eTTTEOOU Kal APXIKAG TAONG TTPAYUATOTIOIEITAI PE E€QAPHMOYN TNG
aTTAAG YPAPMIKAG TTAAIVOPOUNONG, OTTWG aKPIBWGS Kal oTnv JéBodo Holt.

4.3 MéBodol NMaAivdpoéunong

H kaTtnyopia auth) Twv PEBOdWYV TTPORAEYNGS £XEI WG KUPIapXO CNTOUPEVO TNG
€UPEON OUOXETIOEWV PETAEU MIOG €CAPTNUEVNG KAl HIOG 1) KAl TTEPIOCTOTEPWV
avecapTNTWV PETARANTWY, TTPOCOEPOVTAG TN duUVATOTATA VA KOTAVONOOUUE
TOV TPOTTO PE TOV OTToi0 PETARAAAETaI N e€apTnUévn PETABANTA o€ pia TBavn
aAAayn KATTolaG aveEdpTnNTNG METARANTEG, ME OAEC TIG UTTOAOITTEC OTOBEPEG.

2TNV TTEPITITWON auTh, N TPORAewn TNG avetdpTnTNG METABANTAG €ival pia
MaOnuUATIKA ouvapTnon TWV avegdpTnTwy HETABANTWY, N OTToia ovouadeTal
eCiowon NG TaAivopounong. ZTnv evotnta autl Ba avaAuooupe OUO
OUYKEKPIPEVEG PNEBODOUG TTaAIVOPOUNONG, TNV ATTAR YpauuIKA TTaAivépounon
Kal TNV TTOAAQTTAR YPAPUIKEA TTaAIVOpOUNoN.

4.3.1 ArAn MNpappiki MaAivdépoépnon

21N MEBOOO TNG aTARG ypauuIKAg TTaAivopdéunong (Linear regression line
(LRL)), Bewpoupe OTI UTTAPXEI YPOAUMIKA OXE0N avAueca oTnv YETABANTA TV
oTroia B€Aoupe va TTpoBAEWoupE (e€apTnuévn) Kal o€ KATToIa GAAN PMETABANTA
(aveEdptnTn) n omoia cuvhBwg €ivar 0 XpOvog OTNV TIEPITITWON TWV
XPOVOOEIPWV.

Abyw TNG UTTOBEONG OTI N OXéon METAEU Twv OUO PETARANTWYV Eival YPAUMIKA,
N OUYKEKPIPEVN HUEBODOC €xel TTOAU TTEPIOPIOPEVO TTEDIO £QAPPOYAGS. ZTOXO0G
NG ATTAAG YPOUMIKNG TTOAIVOPOUNONG E€ival va eKQPAoEl Tn OXEOn TIOU
ava@épape avapeoa oTic YeTaBAnTéG X kal Y pe Tnv e€iowon piag eubeiag
YPappng, dnAadn pia oxéon TNG HOPPAG:

?i=a+b-Xi
OT1TOU ;

= a dnAwvel TNV TETAYUEVN TOU OonuEioU TOPNG TNG €uBgiag pe Tov agova
NG €€apTnuévNg PETABANTAG, dnAadn otav BewpnBei undevikn TIPA Yia
TNV ave¢dpTnTn METABANTA,

= b dnAwvel TNV KAion NG €uBciag, dnAadn 10 pubusd PeTaBOARG Tou Y
avda povadiaia augnon Tou X.
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Me OedopéveG TIC TTIPAYUATIKEG TIMEG Y TnG €gaptnuévng MPETABANTAG, O
UTTOAOYIONOG TWwV OUVTEAEOTWY a kKai b yivetar pe  yvwpova Tnv
EAQXIOTOTTOINON TWV TETPAYWVWY TwWV dIAQOPWY TWV TTPAYUATIKWY TIHWV Y
aTro TIC TIWEC TTou TTapdyel n €iowaon TTaNvopounong ¥ Kai TrEpIypaQeTal oo
TNV akOAoubn oxéon:

(a b) | min [T, (Y; — 7)?]

H AoyikA TG TTapatrdvw peBddou Baaoiletal 0To OTI TTPETTEI VA EAAXIOTOTTOINOET
n améoTaon TWV TTPAYUATIKWY TTapatnpAcewy Y atmd Tn BEATIOTN yPAPMKA
TTaAIvOpopnong. H péBodog autr) KaAeital uEB0dOG EAAXIOTWY TETPAYWVWYV KAl
ME BAon autr) o1 ox€oe€lg TTou divouv TIG TTapPaUETPOUG a Kal b givar o1 eENG:

SimiXiYi wp n(xi-X)e(v;=7)]
b= —=& q10080vapa b = === =t
z:?=1X12_ X2 A H Z?:l(Xi_X)Z
n

a=Y-beX
OTTOoU:

= X kalY ival ol péoeg TIWEG Twv dlavuopdTwy X kai Y,

" N gival 0 apIBPOS Twyv TTapatnPAcewy (ICTOPIKWY dEQOPEVWV TOU UTTO
TTPORAEYn peyEBoug) pe Bdon TIC otroieg utToAoyideTal n eubeia TNG
TTaAIVOPSUNONG.

4.3.2 MoAAatrAR MpapuikA MaAivépopunon

H tTOAAQTTAR ypaPUIKA TTAAIVOPOUNON ATTOTEAEI OTNV oudia pia yevikeuon Tng
ATTARG YPOUMIKAG TTAAIVOPOUNONG, KAl XPNOIKMOTIOIEITAI OTNV TTEPITITWON TTOU
BéAoupe va egeTdooupe TNV €midpacn TTEPICOOTEPWY TNG MiAg avegapTnTWY
MeTaBANTWY oTnv eCapTnuévn PETABANTA. H yevik oxéon TTou ek@pAadel Tn
OUYKEKPIPEVN HEBODO €ival n €ENG:

Y=bg+bi* X1 +boe Xo+ ... +b* X+ e
OTTOoU:
= Y ek@padel TNV e€apTnuévVn HETARANTA,

m Xy, Xz €WG X ek@palouV TIG avegdpTnTES METARBANTEG,

=  O1 ouvteheoTéQ by, by £wg by gival oTaBepég TTapaueTpol,
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= e eK@palel Tov Tuxaio TTaPAyovTd, O OTI0iog BewpeiTal Kavovikd
KATAVEUNHEVOGS YUPW ATTO TO UNOEV.

H mapatmdvw efiowon e€ival ypaupikg wg TTPOG TOUG OUVTEAEOTEG. TMa va
ETTITUXOUME TN YPAPMIKOTATA TNG OXE€0NG Bewpoupe OTI KABe ouvTeAEoTNG b
gival upwuévog o€ €kBETN TTOU I00UTAI ME Tn PovAada, Kal PTTOPOUME va
UTTOAOYIOOUME TIG TIMEG TWV CUVTEAEOTWV HE TNV XPNon TnG HMEBOdOU TwV
eEAAXIOTWV TETPAYWVWV.

2TNV  TEPITITWON  TNG  TTOAAATTANG  TTOAIVOPOUNONG, TO  ypAgnua TnNG
ouvapTnong TTou ouvdEel TNV PETABANTA Y pE TIG dId@opeg PETABANTES X, Oev
gival TTAéov pia guBegia ypauurn OTTwG OTNV TTEPITITWON TNG OTTANG YPAPMIKAG
TTOAIVOPOUNONG Kal €TTOMEVWG  €ival OUOKOAO va Treplypagei. Kupiapxo
(nToupevo oTtn  Oladikacia TG  TTOANQTTANG  TTOAIVOPOUNONG  eival O
TTPOCBIOPIOPOG TwV CUVTEAECTWY b aAAG Kal Tng diakUuuavong Tou Tuxaiou
TTAPAYOVTA, EXOVTOG TTAVTA £VA OUYKEKPIYEVO OUVOAO OEDOUEVWYV OTO OTTOIO
eQappoloupe TN HEBOSO TwV EAAXIOTWY TETPAYWVWV.

Mo avaAuTikd, O UTTOAOYIOWOG Twv OuvTeAeoTwv b TG TTOAAQTTANG
TTaAIVOPOUNONG, vyia TOPAdElyua OTnV  TIEPITITWON TIOU  €XOUME  OUO
ave¢dpTnteg ueTaBANTéG, Paciletal oTnv  €@apuoyr TG MeEBOdOU TwvV
eAaXioTWV TETPAYWVWY WOTE va UTTOAOYIOTEl TO €AdxioTo d&BpoIoua Twv
TETPAYWVWY TWV OCQOAPATWY, WG £EAG:

(bo, b1, by) | min [X1L, €] ,
oTTOU:
e =Y, — ¥,
Ouwg 1oxUel n akdAoubn oxéon yia Ta CQAAPaATa:
ie? = X (Y = V)2 = X (Y — bo — by X1 — boX3,)°

Apa, yia va UTTOAOYIOOUUE TOUG AyVWOTOUG OUVTEAEOTEG bg, by, by, o1 oTToIOI
eAaxIOTOTTOIOUV TNV TTAPATTAVW OXEON, TTPETTEI VO UTTOAOYIOOUME TIG UEPIKEG
TTOPAYWYOUG QUTAG Yia KABE €vav atmd TOUG OUVTEAEOTEG, OTN CUVEXEID va
Béooupe TIG TTPOKUTITOUCEG TTOPAYWYOUS i0€G ME TO PNOEV Kal TEAOG va
AUOOUE €va YPAPUIKO CUCTNUG TPIWV AYVWOTWV.

H diadikacia mou TepIypd@nKe, N oTroia yia Adyoug Katavonong avagépeTal
MOVO o€ dUO avegdpTnTEG METABANTEG, UTTOPEI va YEVIKEUBEI 0€ OTTOI00NTTOTE
MOVTEAO TTOAAQTTANG YPAUMIKAG TTAAIVOPOUNONG, ME TTEPICOOTEPESG Twv OUO
avecApTNTEG PETAPRANTEG.
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O1 aAyépiBuol TTou XPNOIKOTTOIoUVTAI VIO TNV TTapaywyn TTPORAEWEWY HE TIG
MEBOOOUG TNG OTTANG KAl  TTOAAATIAAG  YPAUUIKAG  TTaAivOpdunong,
TTapoucidlovtal avaAuTikad oTo MNMapdptnua Matlab.

4.4 YuvduaoTikh pEBodog Theta

H péBodog Theta, n otoia TTPOTABNKE Yyia TIPWTN @QOPA OTTd TOUG
Aonpakdtoulo kal NikoAdTTouAo 10 2000, cival pia povodidotarn PEBodOG
TPORAEYNG, N oTToia BacifeTal OTN YETABOAA TWV TOTTIKWY KAPTTUAOTHTWY HIOG
Xpovooelpdg péoa amd Tnv Tapduetrpo O (Theta) Ttou epapupoletal
TTOAOTTAQCIOOTIKG  OTIGC  dlaQopég  OeUTeEPNG  TAENG TwWV  OEDOUEVWY
(MerpommouAog & Aonuakormoudog, 2011). Méow TnG TTapatrdvw O1adIKaciag
OnMIoUpPYEITAlI PIa VEQ XPOVOOEIpd n oTroia diatnpei Tn PEon TIUA Kal KAion
(TTaAivdépounong) TG apxIKAG Xpovooelpdg aAAd dev dlatnpei TIG TOTTIKEG
KAPTTUAOTNTEG Kal TN dlaKUpavon.

O1 mmapaydueveg ammd autr Tn d1adikaoia XPOovooEIpEG KAAOUVTAl YPAPMES
Theta (Theta lines), kal €xouv wg BACIKO TOUG TTPOTEPNPA TNV KAAUTEPN
TIPOOEYYION TNG MAKPOTTPOBECUNG CUNTTEPIPOPAG, CUYKEKPIMEVA TNG TAONG,
Twv  0edopévwy, OAAG  Kal TNV avadeitn  Twv  PPaxuttpdBeouwy
XOPAKTNPIOTIKWY TNG XPOVOOEIPAG, ECOPTWHEVEG TTAVTA OTTO TNV TIMA TNG
TTapapéTpou O, TTou AapBavel TIHEG HEYAAUTEPES | MIKPOTEPES TNG HOVADAG.

ACiCel va ava@epBei TTwg 600 WIKPAOTEPN €ival n TIUA TOU CUVTEAEOTH 6, TOOO
MEYAAUTEPOG €ival 0 PBaBudS peiwong Twv KAPTTUAOTATWY. MNa TTapddeiyua,
otnv 18Ik TTePITTTwon otrou gival 8=0 n xpovooelpd TauTifeTal e TNV €ubeia
TNG OTTANG YPOUMIKAG TTaAivdpounong, oTnv TEPITITWON Tou gival 6=-1
TTAIPVOUUE TN CUMPMPETPIKA TNG APXIKAG XPOVOOEIPAS WG TTPOS TNV €ubeia TnG
YPOUMIKAG TTaAIvOpOunong, evw av eivar 6>1 T1OTE n XPOVOCEIPA TTOU
TTPOKUTITEI €ival OIOYKWHEVN O€ OUYKPION UE TNV OPXIKA.

4.4.1 Aiadikacia YroAoyiopoU MNpappwy Theta kai TeEAIKAG TTPORAEYNS

H péBodog Theta dlaxwpilel Tnv apxIK Xpovooelipd o€ dUO 1 Kal
TTEPICOOTEPES YPOUUEG Theta, o1 0TToiEG TTpoEKTEIVOVTAI OTO HEAAOV N KaBepia
EexwpIoTd, Kal avaouvlBETovTal yia TNV TTapaywyrn TG TEANIKNAG TTPORAEwnG.
Ouola0TIKA N CUYKEKPIYEVN OUVOUAOTIKA PEBODOG, pTTOPEl va Bewpndei wg
Mia Ol0QOpETIKA pop®r) atroouvbeong, R eméKTacn TnG Bewpiag Twv
YPOUMIKWY OCUVOUACUWYV TTaPAYOUEVWY TTPOPRAEWPEWV.

H mpoéktaon Twv emuépoug ypoauuwv Theta ptropei va ulotroinBei pe
OTTOIAONTTOTE ATTO TIG OIABECINEG NEBODOUG TTPOBAEWNG TTOU AVAPEPAUE UEXPI
Twpa. EmiAéov uTTopEi va eQapuoCTEl DIAPOPETIKOG OUVOUACHOG YPOAUMWY
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Theta yia dla@opeTIKG opidovia TTPORAEWYNS. TNV ATTAN TTEPITITWON OTTOU N
apxIKAR xpovooelpd diaxwpiletal o€ 2 ypauués Theta ye Tnv TTapdueTpo B va
Traipvel TIG TIMES O Kai 2 avTioToixa, n Tapayopevn TpoRAewn divetal ammd Tnv
akOAouBn oxéon Tou armroteAei ammAd ouvduaoud Twv OUO TTAPAYOUEVWV
TTPOBAEWEWYV aTTO TIG YpauuEG Theta:

Yo ==+ (Y270 + YP=2)

N |-

oT1TOU:

" YP=° eivar n mipr yia mv mepiodo t NG ypappng Theta pe TTApApETPO
6=0,

u Yt6=2 gival n Tipn yia TNV 1epiodo t TG ypauung Theta pe TapaueTpo
6=2.

H ypapu Theta pe mapduerpo 6=0 (Theta(0)) eivar otnv oucia n atrAn
YPAMMIKA TTAAIVOPOUNON TNG APXIKAG XPOVOOEIPAG TTEPIYPAPOVTAG TNV HECW
MIAG YPOUMIKAG TAoNG, Evw N ypaupn Theta pe Tapdaperpo 6=2 (Theta(2)) £xel
OITTAACIEG TOTTIKEG KOUTTUAOTNTEG O OXEOn HE TNV  apxikr, odivovrag
MEYOAUTEPN BapuTtnta oTn BpaxutrpdBeoun cuptrepipopd. H ypauun Theta
(2) ouvABwG TTPOEKTEIVETAI XPNOIMOTTOIWVTAG TN HEBODO TNG OTTAAG EKOETIKAG
e€opdAuvong (SES), n otroia Tepiypd@nke avaAuTikd oTnv evotnta 4.2.1

O ouvduaopdg Twy TTPOPRAEWEWY TwV dUO ypauuwyv Theta TTou avagEépbnkayv,
Mag e€aoaliCel TNV aglotroinon 1600 TNG PakPoTTpdBeoung Taong (Theta line
(0)), 600 ka1 TG BpaxutTpdBbeoung TTAnpoopiag (Theta line (2)), TapdyovTtag
TTPORBAEWEIC O OTToiEC TTETUXAIVOUV KOAAUTEPN TIPOCEYYION TOU OWOTOU
emtédou, egao@aAlifoviag TapdAAnAa pia ouvinenTikl aAA& oTaBepn
OUVEXION TNG MOKPOTTPOBETUNG TAONG.

O aAyopIBuog TTou XPNOIUOTIOIEITAI YIa TOV UTTOAOYIONO TTPOPRAEWEWY ME TN
pEBOSO Theta, TTapoucidletal avaAuTikd oTo MNMapdptnua Matlab.
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KepdAaio 5. Aladikaoia Npooouoiwonc

2T0  OUYXPOVO  ETTIXEIPNMATIKO  KOOUO Ol  ETTIKPATOUCEG  OUVONRKEG
XapakTnpifovTal atrd PeUoTOTNTA KAl UYNAr YETABANTOTNTA. O!I ETTIXEIPACEIG Ol
oTToieg Oev ival o€ B€on va avTatToKpIBoUV ypriyopa Kal ATTOTEAECUATIKA OTIG
ouveXOPEVES aAAayEG TNG ayopdcs, dE UTTOPOUV va BewpnBoUV avTaywVIOTIKEG.
2€ auto akpIBwS To TTPORANPA pTTopEl va dwaoel Auon n pEBodog Tou rolling
forecasting (kuhidpevn TTPOBAewn). XpnOIMOTTOIWVTAG  TIG  KUAIOUEVEG
TIPORBAEYEIG pia eTTIXEIPNON PTTOPEI va TTapakoAouBrioel KaAUTEpa TNV €EENIEN
TWV YEYOVOTWVY KAl va €TTAvVATTPOCOIOPIOEl TN OTPATNYIKA TNG YIA TO £yyUug N
ATTWTEPO PEAAOV.

Ooov agopd 10 TTPORANUA TNG TTPORAeYWNnS TG OpIaKNAG TIMAG ZUCTAUATOG
(OTZ), o1 did@opol gpeuvnTEG TTOU KATA KAIPOUG €XOUV aOXOANnBei Ye auto,
€XOUV XPNOIPOTTOINCEI TTOIKIAEG dl1adIKaCieg TTPORAEWNS AVAUECA OTIG OTTOIEG
eival kai To rolling forecasting. 210 TTOPWYV KEQAAAIO TTAPOUCIAZETAI AVAAUTIKA
N OUYKEKPIUEVN MPEBODBOGC KOBWG Kal n Yyevikotepn Oladikaoia Tou Ba
akoAoubnBei yia Tnv Tapaywyn TPOoRALWewv oTa TTAdiolIa AuTAG TNG
AITTAWMATIKAG.

5.1 Rolling Forecasts

H diadikacia Tou rolling forecasting Bacifetal o€ pia Bacikn apxr, UMWV
ME TNV otroia etmaveeTadovTal O UTTOBECEISC TNG APXIKAG TTPORAEWNS Kal
TTapdyeTal pia véa TTPORAewn n otroia Bacifetal OTIC VEEG UTTOBECEIC TTOU
AeBnkav TTAéov uttown. YTTO auTh TNV eupeia évvola, n TTAsioynia Twv
opyaviopwy Xpnoiuotrolei TTAéov Tnv péBodo Tou rolling forecasting yia tnv
TTapaywyr ac@aréaTepwy TTPORAEWEWV.

2TNV oucia TTpOKeITal yia dia duvapikr péEBodo TTpocouoiwong, agou Ta
0edopéva PaG OUVEXWG avavewvovTal. AUuTO €XEl WG ATTOTEAEONO TNV
TTapaywyn TTPoPAEWewv o1 otroieg AauBdvouv utrdown Ta 1Mo TTPOCPATA
OlaBéoiua dedopéva, ETTOPEVWG PTTOPOUV va OKOAOUBACOUV pE PeEyaAUTEPN
OKPIBEIO TN CUPTTEPIPOPA TNG UTTO £6ETACN XPOVOOEIPAG.

MNa tnv KaoAUTEPN KaTavoNnon TOou TPOTIOU AEIToupyiag TNG MeEBOdoU eival
atmapaitnTn n TTapoucdiacn evog Trapadeiyuarog. ‘Eotw o1 BéAoupe va
TpoBAéWoupe TN CATNOoN €vog TTPOIOVTOG yIa TOUG E€TTOPEVOUG 12 rveg.
Eg@apudlovrag 1n diadikacia Tou rolling forecasting o apiBudg Twv TTEPIGdWV
TToU TTPORAETTOUNE, BNAAdK 0 opiovTag TNG TTPOPRAEWNGS, TTAPAUEVEI OTOBEPOG
KQl 0TN OUYKEKPIUEVN TTEPITITWON Ba 1IcoUTal pEe12.

Otav n mTpaypatik ¢ATNoN yia yia 1repiodo yivetal dlabéoiun, T161E TTAUEI VA
Bewpeital TTPORAEWN KAl EVOWMOTWVETAI OTA TTPAYMATIKG Oedouéva. Apa
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TTaUEl va gival JEPog Twv TTPORAEWEWYV Kal £€TO1 Jia véa TTEPIOdOG TTPOCTIOETAI
oTo0 TENOG Twv TIPORAEWewWY, OnAadry yivetal KUAIon Twv TTPORAEWEWY
MTTPOOTA KATG pia TTepiodo e ouvémela o opidoviag Tng TTPORAewns va
Tapapével TTavia otabepds. H diadikacia tou rolling forecasting yia T10
TTopATTAVW TTAPAdEIyPa TTapouciddeTal oTo akdAouBo oxnua:

KuMidpevn
Apyik TipaRAeyn i 12 pivec [popAeyn yici 12

HINVES
o Pl o of 2 o ¢ W F p F[ L PO
S & 38 9 8 5 & 83 &5 £ & B

2x.5.1.1 - Rolling Forecasts

5.2 Zxedlaopuog NMpooopoiwong

‘Exovrag emmAéCel wg Oladikacia Tpooopoiwong TN HEBodo Tou rolling
forecasting, €ival atmmapaitntn n KATGAANAN TTPOCAPUOYH TNG CUYKEKPIPEVNG
dladikaoiag Tavw oT1o TTPORANPa TTPORAewns TG OTZ, TTou ATTOTEAEI Kal TO
avTIKEipevo autig TG AITAwMATIKAG. O oxedIaoudg TNG TTPOCOP0IWONG EXEI
WG Kupiapxo yvwuova Ta I0IAITEPA XOAPAKTNPIOTIKA TTOU TTapouciAlel TO
pMéyeBoc Tng OTZ, kal atroteAeital amd 5 Paocikd oTddla Ta  OTIOIO
TTapoucidlouv uwnAn €€aptnon PeTatu Toug Kai gival Ta €EAG:

I.  ZUYKEVTPWON Kal TPOTTOTTOINGN OEOONEVWV
ii.  [pa@ikh avamrapdoTaorn dedOPEVWV

iii.  [MpoodlopIoPdS TTOIOTIKWYV XOPAKTNPIOTIKWY TWV XPOVOOEIPWV
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iv.  E@apuoyn rolling forecasting

V. ACloAéynon Twv TTpoRAEWEWV

2TN OUVEXEID TNG TTApoUCag eVOTNTAG, TTAPOUCIAovTal avaAuTIKa Ta 5 autd
otadia, Kkai TTpoodiopieTal N AIToupyia Tou KaBevog péoa oTnv OAn
dladIKaagia TNG TTPOCOPOoIWOoNG.

5.2.1 ZuykévTpwon Kal TPoTrotroinon dedopévwyv

Ta atmapaitnTra dedopéva CUYKEVTPWVOVTAI GAAG Kal TPOTTOTTOIoUVTAl O€
KATAAANAN hoper) Xpovooeipwy Pe TN BorRbeia Xpriong UTTOAOYIOTIKOU QUAAOU
Kal pakpoevioAwv (Microsoft Excel & Visual Basic), TTpokelgévou va gival
duvatl n XPNOoIJOTIoiNGNn TOUG YIO TNV Trapaywyr Twv EmMOuunTwy
TTpoBAEwewyv. AtiCel va avagepBei TTwg Ta apxIka dedopéva €xouv Tn Hopen
O100Ia0TATOU  TTiVvaKA, YEYOVOG TTou Of OIEUKOAUVEI TNV OAn dladikagoia
TPORBAEWNG KAl ETTOPEVWGS KPIBNKE aTTapaitnTn N TPOTTOTTOINCT TOUG.

H ouykekpigévn TPOTTOTTOINON ETTITUYXAVETAI PEOW HAKPOEVIOAAG n oTToia
METAoXNMATICEl TOV APXIKO OIOBIA0TATO TTIVOKA OE Mia eviaia Xpovooelpd,
TOTTOBETWVTAG O€ OEIpA Ta wplaia dedouéva KABe NuEPAG, oxnUaTiovTag ME
QuUTO TOV TPOTTO Hia Xpovooelpd 43848 wpldiwv TTaPATAPROEWV.

5.2.2 Tpa@ikn avatrapdotaon dedopévwv

2€ autd 10 OTAdIO, Ta dedopéva TTOU CUAAEXONKaV avatrapioTavral ypagika
MéOow TOU TTPOoYpAupaTog Matlab, oUTwg WOTE va yivel Jia TTPwWTN ETTAQr YE TN
MOp® TwWV Xpovooelpwyv Trou Ba xpnoiyotroinBouv aAAd Kal yia Tov
EVIOTTIONO  OPIOUEVWY  TTOIOTIKWY  XOPOAKTNPIOTIKWY TIOU  PTTOPEl va  TIG
xapaktnpifouv, Ta oT1roia Ogv gival €UKOAO va TTPOCOIOPIOTOUV OTTO TIG
apPIBUNTIKEC TINEG. Z€ QUTO TO OTASIO Ta OedouEVa OEV UTTOKEIVTAI O€ KOUia
Mopon eTTeéepyaciag, KaBwg (NTOUPEVO aUTOU Tou OTAdIoU Eival N «yVwpPIdiay
ME TN QUOIKN MOPEPH TWV XPOVooelpwy. EKTEVEOTEPN ava@opd OTn HOPPH TwV
oedopévwy Ba yivel 0To ETTOPEVO KEPAAQIO.

5.2.3 MNpoodiopICHOG TTOIOTIKWYVY XOPAKTNPICTIKWY XPOVOCEIPWYV

Mpodkeral yia Tn ouvéxela Tou 2°° oTadiou, Otou evromilovral Kal
QTTOMOVWVOVTAI TA TTOIOTIKA XOPOKTNPEIOTIKA Twv OIaBéoiywy OedoUEVWY,
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OTTWG €ival N TAON, O KUKAOG, N ETTOXIKOTNTA KTA. ZXETIKA PE TNV ETTOXIKOTNTA,
agiCel va avagépoupe TTwg 1o PEYEBOS TNG OTZ xapaktnpidetal atrd TTOANATTAR
ETTOXIKOTNTA, TNV OoTToia Ba e€eTAoOUUE DIECODIKG 0TO Ke@dAaio 6.

5.2.4 E@appoyn Tou rolling forecasting

MpoKeITal YIO TO APIYWS TTPAKTIKO KOUPATI TG TTPOCOP0IWoNG, OTTou TTAEoV Ta
dedopéva gival ETOINA TTPOG XPNAON. 2€ AuTd To OTAdIO Ba EQAPUOCTOUV Kal Ol
MEBODOI TTPOPBAEWYNG TTOU TTAPOUCIACTNKAV €KTEVWG oTo KepdAaio 4. To
OUYKEKPIPMEVO OTADIO aTtroTeAEiTal atmd 4 péPn TA OToia TTAPOUCIACOVTAal
AVOAUTIKA OTN OUVEXEID TNG TTAPOUCAG EVOTNTAG.

5.2.4.1 Npoetregepyaoia (Pre — Process)

O1 xpovooelpég ol oTroieg Ba xpnolyoTToiNBouv u@ioTavTal pia TTEPAITEPW
eTTECEPYQOTia hE OTOXO TNV OIACQPAANICN QOQAAECTEPWY TTPORAEYEWY. 2TA
TAQioI0 QUTAG TNG TTPOETTECEPYATIiAg aTTaAgipovTal oI OTToIEG UNOEVIKEG TIUEG
KaBwg yiveTtal kal KatdAANAn KUAIon TNG xpovooelpdg Tng OTZ TTpokeIEVOU N
TpwTtn d108éoiun TIA va avagépetal oTig 14:00 n wpa, OTToU Kal yivovTal
Ol0B€0IuEG 01 TIUEG yia TNV ETTOPEVN MEPA, oUu@wva e Tn dladikagoia
uttoAoyiopoU Tou HET 1mou akoAouBei o AEZMHE kai mTepiypd@nKe €KTEVWG
otnv evotnTa 1.3. ZUyKeKpIEVA, 600V a@opd Ta undevikd, KABE uNdEVIKN TIUA
avTikaBioTaTal Je To JEGO OPO TNG TTPONYOUHEVNG KAl ETTOPEVNG UN MNOEVIKNG
TIHAG (YPOMMIKA TTapeUBOAN).

Emiong, oe autdé 10 OTAdIO KaBopileTal kol O €mMOuUPNTOG opilovTag
mPORAewns (horizon) aAAd kal 1o Brpa avavéwong Twv dedopévwy (step)
katd tn Oidpkeia Tou rolling. Puoikd, o kabBopioudg Tou opifovia Twv
TpoBAEWewv Baailetal TrTGvTa 0T Aoyikr Tou day ahead forecasting, 10 otroio
atroTeAel Kal To Bacikd GEova yupw atrd ToV OTTOI0 YIVETAI N TTApaywyr TwWvV
TTPOPRAEYEWV.

EmmAéov  opifetal 1O péyeBog Twv in-sample dedopévwyv  TTOU  Ba
XPNoIgoTToiNBouV yia TO0 OTACIKNO TOU €KAOTOTE POVTEAOU TTPORAEWNS TTou Ba
xpnolyotroinBei, kal 1coUuTal pe 170 60% TOU OUVOAOU Twv OIABECIHWY
TTapatnpocwy. Agicel va ava@epBei TTWG Ta TTApaATTAvWw TTPAYUATOTTOIoUVTAl
mpIv TNV eravaAnTTikA dladikacia Tou rolling forecasting.

A@OTOU EekIVAOEI N eTTAvVAANTITIKA dladikacia Tou rolling, TTpaydaToTToIEiTal N
QTTOETTOXIKOTTOINGN TNG ETTECEPYATHEVNG XPOVOTEIPAC TTOU TTPOEKUYE aTTd T
TTponyoupeva BANATA, HEOW TNG KAAOIKAG HEBGOOU atrooUvBeanG PE KPITHPIO
TIG TTOPATNPENOCEIS TWV TEAEUTAIWV X pNvWwV. H €AoY TNG TTOPAPETPOU X OEV
gival Tuxaia, aAAG BaciCetal oTnv avaykn yia opoAr petdfacn atrd TOoug
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XEIMEPIVOUG OTOUG KAAOKQAIPIVOUG WRVEG Tou €TouG. O1 BEIKTEG ETTOXIKOTNTAG
TTOU TTPOKUTITOUV ATIO TNV TTApATTavWw d1adIkaaia eKQPACoUV TNV ETTOXIKOTNTA
o¢ €TTTEd0 WPAG YECA OTNV NUEPA. XPNOIMOTTOIWVTAG AUTOUG TOUG OEIKTEG,
uTTOAOYICETOI N ATTOETTOXIKOTTOINUEVN — XPOVOOElpd, n oTroia  Kal  Ba
XPNOIUOTToINBEI yia TV TTapaywyr TTPORAEYEWV.

H ouykekpiyévn peBodoAoyia agopd poévo Tnv  TEPITITWON  OTTOU
QVTIMETWTTICETAI N POV ETTOXIKOTNTA OE ETTITTEDO NUEPQAS. YTTAPXOUV TPEIG
OKOUN  OIOMOPETIKEG — TTEPITITWOEIG  AVTIMETWTIIONG  TNG  ETTOXIKOTNTAG,
ouptrepiAapBavopévng  kal TNG  OITTAAG  ETTOXIKOTNTOG, Ol OTTOIEG
TTapouciddovTal avaAuTIKa oTto Ke@AaAaio 7. Z€ auto To OnuEio OAOKANpwVeETal
n dladikacia TNG TTPOETTECEPYATiag, N oTroia QUOIKA etTavalauBaveTal, 6oov
a@OpPAa TNV OTTOETTOXIKOTTOINON (TTPOCBIOPICUOG ETTOXIKWY OEIKTWY), 0 KABE
Briua Tou rolling forecasting.

5.2.4.2 Napaywyn MNMpoBAéwewyv (Forecasting)

2€ AuTO TO OTAdIO TTapAyovTal TTPORAEWEIC cUPPWVA PE TN Aoyikr Tou rolling
forecasting, yia otaBepod opifovta, oTa TTAQIoIA TTAVTA TWV PBPAXUTTPOBETUWYV
TTpoBAéWewV Kal Tou day ahead forecasting, To oTT0i0 €ival auTd TTOU KUPIWG
emf¢nTolv  Kal ol  OupueTéEXovTeG  otnv  Ayopd  Evépyeiag.  H
QTTOETTOXIKOTTOINUEVN  XPOVOOEIPA TTOU  TTPOEKUWE atmd To OTAdIO NG
TIPOETTECEPYQTIAC XPNOIPOTIOIEITAI WG €i00d0G yIa TIG SIAPOPES PEBODOUG
TTPORBAEWNS o1 oTroieg e@apudlovral o€ autd To OTAdIO Kal TTEPIYPAPNKAV
avaAuTikd oTto KegpdaAaio 4.

210 onueio autd, agiCel va avaeepBei TTwg n dladikagia TNG TTPOCONOoIWONG
Ola@épel oTNV TIEPITITWON Trou Trapdyovtal TTPORAEWEIC PE Xpron Twv
QITIOKPATIKWY HOVTEAWV OE OXEON ME TWV MOVTEAWV XPOVOOEIPWY, KABWG
emmiong eCaptdtal kal amd TOV TPOTIO ME TOV OTTOI0 QVTIMETWTTICETAI N
eToxIKOTATA. Kal ol dU0 TEPITTTWOEIS TTapousIdlovTal  avaAuTIKGd OTO
Mapdptnua Matlab. H xpovooeipd TTOU TTPOKUTITEI Kal TTEPIAAPPBAVEI TIG
TTPoBAEWeIC TTOU TTapdxOnkav Pe Tov TPOTTO TTOU TTEPIYPAPNKE TTAPATTAVW,
UTTOBAAAETAI O€ PETETTECEPYQTIA.

5.2.4.3 Meremregepyaoia (Post — Process)

A@pou €xouv TTapaxBei o TTPORBAEWEIC oUPPWVA TTAVTO ME TOV ETTIBUUNTO
opiovta, Ta aTmmOoTeEAéOPOTA TTEPVOUV ATTO TO OTAdIO TNG METETTECEPYATiag
OTTOU YIVETAI N ETTAVETTOXIKOTTOINGCT TOUG, aAAG Kal TIBETal wg avwTato OpIo
TIHWV Ta 150 €/ MWh cup@wva pe Toug Kavoviopoug Tng PAE. Zuykekpipéva,
n XpPovooeipd Twv TIPORAEYewyY TTOU TTapAXONoaAvV ETTAVETTOXIKOTTOIEITAI
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XPNOIUOTTOIWVTAG TOUG OEIKTEG ETTOXIKOTNTAG TTOU UTTOAOYIOTNKAV OTO OTADIO
TNG TIPOETTECEPYQTIAG, ME OIAPOPETIKO TPOTIO yia K&Be pia atmd TIC 4
TIEPITITWOEIG QVTIUETWTTIONG TNG ETTOXIKOTNTAG, KAl TIPOKUTITEL N TEAIKN
XPOVOOEIpA TTOU TTEPIAANPBAVEI TIG ETTAVETTOXIKOTTOINMEVES TTPOBAEYEIG.

Eivar onpavrikd va TovioTei TO yeyovog  OTI  yivetar  Adyog  yia
TTOAATTAQCIOOTIKO HOVTEAO ETTOXIKOTNTAG, ETTOMEVWG N ETTAVETTOXIKOTIOINON
TIPAYUOTOTIOIEITAI PE TTOAAQTTAACIOOUO TwV OEIKTWV ETTOXIKOTNTAG HE TIG
QVTIOTOIXEG TTOPATNPNOEIG, Oivoviag HEYAAn TIpoocox) oTov  atTrOAuTO
OUYXPOVIOUO TWV OEIKTWV WE TIG TTAPATNPNOEIG, TTPOKEINEVOU VA ATTOPEUXBOUV
AavBaopéva atroteAéopara.

2T0 onueio autd agifel va avagepbei TTwg OAa Ta TTAPATTAVW, ATTO TO ONUEIO
TNG OTTOETTOXIKOTIOINONG TNG ETTECEPYAOUEVNG XPOVOOEIPAG MEXP!I KAl TNV
ETTAVETTOXIKOTTOINON TNG XPOVOOEIPAG TwV TTPORAEYEWY, TTPAYUATOTTOIOUVTAI
péoa oTa TTAdiola Tng eavaAnTTikig dladikaciag Tou rolling forecasting, n
OTTOIO avAVEWVETAI CUPQWVA JE TO BAMO TToU €XEl KABopIoTel TNV apxr TNG
dladikaoiag kail n dIGpKeIA TNG e€apTATAl ATTO TOV OPIfovTa TWV TTPORAEWEWV.

5.2.4.4 YtroAoylopog Z@aAudarwyv (Evaluation)

MNa v agloAdéynon Twv TTapayouevwy TTPORAEWEWV ATTAITEITAI O UTTOAOYIOHOG
OPICHEVWYV OTATIOTIKWY OEIKTWY, OTTWG gival Ta o@dAuata. MNa 10 Adyo auTto,
META TO TEpag NG emmavaAnTmikig Oladikaciag Tou rolling forecasting,
uttoAoyiCeTal n dla@opd WETAEU TNG XPOVOOEIPAG  TWV  TTPAYHOTIKWV
0edopEVWY (BiXwG ATTOETTOXIKOTTOINGN) KAl QUTAG TWV ETTAVETTOXIKOTTOINUEVWY
TTPORAEWEWV.

ACiCel va ava@epBei TTwWG oI TTAPATTAVW XPOVOOEIPEG AVAVEWVOVTAI O0€ KABE
Briua tng diadikaciag Tou rolling forecasting, kal ETTOPEVWGS O UTTOAOYIOHOG
TOUG YiveTal oTa TTAQiola TnG OANG ETTAVOANTITIKAGS O1adIKACiag.

H ev Adyw dlagopd ek@padeTal he Tn Hop@r) vog d1odIdoTaTOU TTiVaKd, OTTOU
EXEl WG YPAPMES TO GUVOAO TWV NUEPWYV TTOU TTPORAETTOVTAI KOl WG OTAAES TIG
24 wpeg TToU TTEPIAAUPBAVEI N KABE NuUEPA, aAAG pe opiovTa piag eBOouadac.

AuTO onuaivel OT1, £Xovtag wg opifovrta TTPORAeWnS TNV Hia epdouada, ol 24
WPEC TNG TTPWTNG NUEPAC TTOU TTPORAETTETAI ATTEXOUV 7 NUEPEC MOKPIA aATTO
TNV TeAeutaia OiaBéoiun nuépa, kar 600 Tpoxwpedel 1O rolling kai
avavewvovTtal Ta dloBéaiua dedouéva auti N NnUEPa atréxel TTAEoV 6 NUEPEG,
Emeira 5 nuépeg kok. ‘Exovrag TTAéov UTTOAOYIOEI TO OUYKEKPIYEVO TTiVOKA,
utTdpxel n duvatdTnTa TNG agloAdynon Twv TTPOPRAEWEWY TTOU aKOAOUBEi OTO
TEAEUTAIO OTABIO TNG TTPOCOUOIWONG.
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5.2.5 A§ioAbéynon Twv mTpoBAépewyv

Mpokeital yia 1O TeAeuTaio OTAdIO TNG TIPOOOMOIWONG, KATA TO OTI0I0
uttoAoyi¢ovtal ol TINEG Twv o@aAudTwy APE kai SMAPE, pe Tn BonBeia Tou
TVOKAQ TTOU UTTOAOYIOTNKE OTO TIPONYOUHPEVO MEPOG TNG TTPOCOMOIWONG.
‘Exoviag UTToAOYioEl TOUG OUYKEKPIUEVOUG  OEIKTEG, €ival  €UKOAO va
UTTOAOYIOTOUV Kal Ol HEOEG TINEG QUTWV. AUTEG o1 PJEOEG TIMES Ba eival Kal To
TEANIKO KPITAPIO agloAdynong Twv TPpoBAéwewyv TTou TTapdxbnkav kal Ba
XPNOIUOTTOINBOoUV yIa TNV TTEPAITEPW AVAAUCT) TWV ATTOTEAECUATWV.

H diadikaoia NG TTPOOOM0IWONG TTOU TTEPIYPAPNKE PECA ATTO TO TTAPWV
KepdaAaio, Ttrapoucidletal  ouvomTikd OTO  OKOAOUBO  OUYKEVTPWTIKO

dlaypapua:

Mnoevikég Tiuég
Pre-Process

ﬁ Arrogmroxikorroinon (SI)

Forecast (day ahead forecasting)

i

Post-Process

i

Evaluation

i

Méoor AgikTeG ZPAAUATOG

Rolling Emavermroxikotroinon

Avwrarn niun=150 €/MWh

2X. 5.2.1 - Npooouoiwon Rolling Forecasting

AvaAuTIKr) TTapouciacn OAOKANPNG TNG dIadIKACiag TTPOCON0IWONG OTTWG
TEPIYPAPNKE OTNV TTApoUCa evoTnTa, gival diaBeoiun oTo Mapdptnua Matlab.
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KeopdAaio 6. ETreEepyacio Asdopuévwv

2TO OUYKEKPIUNEVO KEPAAalo Ba yivel n TTapouciaon Twyv dedopévwy TTou Ba
xpnoigotoinBouv kard 1 Oladikacia Tou rolling forecasting n otroia
TEPIYPAPNKE EKTEVWG OTO TIponyouuevo Ke@aAalo. [lépav NG QTTANG
TTapoudiaong auTwy Twv OedoPEVWY, KPIVETAI aTTAPAITNTA KAl N €TTECEPyaTia
TOUG N OTToia a@opd KUPIWG OTA TTOOOTIKA KAl TTOIOTIKA XAPAKTNPIOTIKA TWV
xpovooelpwy Tou  gival dlaBéoiueg. O KUPIOG OYKOG TWV OEDOUEVWV
TIPOEPXETAI ATTO TOV dIAdIKTUAKO 10TOTOTTO Tou AEZMHE, Kai TepIAauBavel Tig
I0TOPIKEG TINEG TNG OTZ, KABwG Kal TNG ¢NTNONG Kal TTPORAEWNS QopTiou, AAAG
Kal oplopéva OedOMEVO OXETIKA HE TIG E€I0AYWYEG/EEaYWYEG  EVEPYEIQG.
EmmpdoBeta, ouAAéxBnkav dedopéva TTOU aPOPOUV TIG TIMEG TWV KAUCINWY
TTou Xpnolpotrolouvtal otnv Mapaywyn HAekTpIkAg Evépyeiag otnv EANGDQ,
ME OTOXO TN XPNOIYOTIOINON TOUG WG aveEapTnTES UETABANTEC 0T HEBOSO TNG
TTOAATTIANG 11 YN, YPOAMUMIKAG TTAAIVOPOUNONG. 2Tn OUVEXEID auTOU TOU
KepaAaiou akoAouBei n avaAuon Kai TTeEPIypa®r TnG KABe XPOovooelpds Twv
OEDOUEVWV TTOU TTEPIYPAPNKAV.

6.1 lotopikég Tipég OTZ

O1 1010pIKEG TIMEG TNG Opiakn TiuAg ZuoTApaTog (OTZ) atroteAOUV To BACIKO
agova yia Tnv mapaywyrn TTPoRAEWewy oTa TTACioIa auTAg TNG AITTAWUATIKAG.
Mpokerral yia wplaia dedopéva TTOU EKPPACOUV TNV TIUN TNG NAEKTPIKAG
evépyelag oe €/ MWh ouvaptioel Tou xpévou. Ta dedouéva autd agopouv 5
€tn, atd v 1/1/2006 €wg Tnv 1/1/2011. O1twg avagépbnke kal oto Ke@daAaio
5, 10 60% TOU OYKOU QUTWV TWV TTAPATNPACEWY, OTTOTEAE Ta in-sample
oedopéva pag. Emopévwg Ta 3 mpwTta €T XPNOIYOTTOIOUVTAl YIa TNV
«EKTTAIOEUCN» TOU EKAOCTOTE POVTEAOU TTPOBAEWNG TTOU XPNOIUOTIOIEITAI, EVW
uttoAoyiCetal n akpifeia Twv TTPoBAEWewv yia Ta 2 evattoueivavra £€1n,
OUYKPIVOVTAG TIG TTAPAYOPEVEG TTPOPAEWEIG ME TIG TTPAYMATIKEG OIABECIUES
IOTOPIKEG TIUEG.

6.1.1 M'pag@ikn Avatrapdaotaon OTZ

To péyebog Tng OTZ, OTTWG €xel avagepbei ekTevwg Kal atnv Evotnra 2.2,
TTOPOUCIALEl JEPIKA IDINITEPO XAPAKTNPIOTIKA, OTTWG €ival n uwnAr Tuxaidétnta
(volatility), o1 TTOANéG acuvnBioTeg TIEG (spikes) aAAG kal n TTOAAATTAR
emoxIkOTNTa (Multiple seasonality). lNpokeiyévou va eviomoTOUV KAl vad
aTmouovwOoUV auTtd Ta TIOIOTIKA XAPOKTNPIOTIKG, ot TTpwTn @Aon Kpidnke
QTTaPaiTATN N AtrA YPAQIKA avamrapdoTacn Tng xpovooelipds Tng OTZ. Z1a
dlaypduuara Tou akoAouBouv, TrapouciddeTal PEPOG TwV  OlaBETINWY
maparnperiocwy g OTZ, o€ eTiTedo wpag, NHEPAG AAAG Kal EBOONAdAC:
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2X. 6.1.1 - Hueprioia dedouéva OTZ yia 1o éro¢ 2006
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2X. 6.1.2 - Qpiaia dedouéva OTZ yia Tou 4 TPWTOUS UNveg Tou érous 2006
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2X. 6.1.3 - EBSouadiaia dedouéva OTZ yia ta étn 2006-2011

86

——
 —



EppavounA Mouvtaldg — MpdRAeywn OTZ otnv EAANvIKA Ayopd Evépyelag

MapatnpwvTtag 1o Zx. 6.1.1, diakpivoupe TV UTTapén TAONG, KABWG Kal TV
UTTapén €moxIKOTNTAG OTO €TTITTESO TNG NUEPAG. EvTouTolg, 010 2X. 6.1.2 €ivai
EMQAVEG TTWG TTAEOV OEV UTTAPXEI TAON, EVW N ETTOXIKOTATA €ival YEV UTTAPKTI)
aAAG TTAEOV gival o€ wplaio eTTITTEDO.

Ao autd Tta OUO oxnuarta, eivar TTAEov duvatd va eEaxBei Eva TTPWTO
OUMPTTEPACHA YIa TNV TTOAAQTTAN ETTOXIKOTNTA TTOU XAPOKTNEICEl TO PEyEBOG TNG
OTZ, kal avaAUETal O€ 2 OUVIOTWOEG, TNV ETTOXIKOTNTA JECQ OTN MEPQ KAl TNV
ETTOXIKOTATA OTNV €Rdouada. H deUtepn ouvioTwoa gival akOPn TTI0 EPPAVAG
oTO ZX. 6.1.3, 61T0U Ta dEdOMEVA £XOUV avayBei 0To eTTiTTEDO TNG ELOOUADAG.

MA¢ov eival EekdBapn n atroudia TGoNG, KABWGS o1 TTAPATNPNOEISC KATAVEUOVTAI
yupw atrd €éva emimedo Tiwyv. ETmmiong, oto 2x. 6.1.2, diakpivoupe pia
MNOEVIKA TIUN. ZTN CUVEXEIQ TNG XPOVOOEIPAG TO QaIVOPEVO auTd yiveTal OAo
Kal ouxvoTePO, KABWG Tépa atmd TIG AaAAayEG TIG wpag péoa ot éva £T0G,
UTTAPXOUV Kal APKETEG PN dIaBEoIPES TIMEG (missing values), TTou TTBavoTarta
ogeilovtal o€ AABOG TOu ZUCTAPATOG. 270 aKOAOUBO OXrua TTaPOUCIAZETal
éva TuRUa NG xpovooelpds tng OTZ, oto oTtroio eival 1dlaiTepa Eviovo TO
TTAPATTAVW QAIVOUEVO:
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2x. 6.1.4 — Tuhua OTZ (smimedo wpag) pe Aveényntes Mndevikés Tiuég

O1rwg eival EekdBapo atmd 1o TTapatmmdvw oX\KaA, dev gival AoyIKA N EPPAVION
TETOIOU OYKOU MNOEVIKWYV TINWV, ETTOUEVWG Eival TTPOPAVEG OTI TTPOKEITAI YIA
OQAAUQ TOU 2UCTAUATOG, N O@EIAETAl OE TUXOV HN TTPOYPOUMATIONEVES
OIAKOTTEG.
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[MpoKeIuEVOU VA QVTIMETWTTIOTOUV 01 TOOEG UNOEVIKEG TIMEG, XPNOIUOTTOIEITAI VIO
TNV atmmaAoiPr Toug N PEBOdOC TNG YPAPMIKAG TTapePPBOANG, KaBwg n UTTapén
QUTWV TwV PNOEVIKWV Trapatnpiccwy, Ba kabiotouoe TTPORBANPATIKA TNV
TPOOTIABEIO TTAPAYWYAS IKAVOTTOINTIKWY TTPORAEWewy. EmiTTAéov TiBeTal €va
KATWTOTO OPIO TIMWYV, YIa TNV €EAAEIYN TWV ACUVABIOTA XOUNAWY TIMWYV TTOU
MTTOPEI VA UTTAPXOUV OTIG TTAPATNPROEIS. 2TO akOAouBo oxfpa @aiveral To idlo
TMAMA pE TO ZX. 6.1.4 TnG Xpovooelpdg NG OTZ, €meira amd TV ammaloiPn
TWV PNOEVIKWYV TIMWV Kal TNV €TTIROAN KaTw@Aiou ioou pe 5 €/ MWh:

Euro/Mivh

10

1 1 1 1 1 1 1 1 1
o 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Hours

2X. 6.1.5 — Tuhua OTZ (emimedo wpag) Emeira ammd amaAoi@pn Twv UNOEVIKWY TIUWV

6.1.2 NMNoooTikd XapaKTnPIoTIKA

‘EXOvTag Mia TTpwTn €IKOVA, TTPOEPXOMEVN ATTO TNV YPAQIKI AvATTApAoTOOoN
NG Xpovoaoelpdc NG OTZ, KpiveTal aTTapaitnTog 0 TTPOCOIOPICUOG OPICHEVWV
TTOOOTIKWY OAAG Kal TTOIOTIKWVY XOPAKTNPIOTIKWY. Ooov agopd Tnv TTpwTtn
KATnyopia, TTPOKEITAI KUPIWG YyIa KATTOIOUG BACIKOUG OTATIOTIKOUG OEIKTEG,
EXoviag wg oTéXO0 TNV TeEPAITEPW avAAuon Kal Karavoénon Tou &v AOyw
MeyEBouUG.

2TOV TTivaKa TTOU aKOAOUBEi, TTapouciafovTal OpICHEVA XPrOIUNa OTATIOTIKA
MEYEDBN, Ta oTToia TTpoépxovTal atrd Ta dlaBEoipa I0TopIKA dedouéva NG OTZ,
METG atrd atraloipry Twv PNOEVIKWY TINWV cUPPWva PeE TN ueBodoAoyia TTou
ava@épBnke  TTponyoupévws. O akdAouBol  OTATIOTIKOI  OEIKTEG  €XOUV
uttoAoyioTei pe TN BorBeia Tou TTpoypdauuaTog Matlab:
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MocoTikd XapakTnpIoTIKG OTE

MEZH TIMH (mean) : 59,3735 €/MWh

METIZTH TIMH (max) : 138 €/MWh

EAAXIZTH TIMH (min) : 13,7410 €/ MWh

TYNIKH ANOKAIZH (standard deviation) : 22,5746

AIAKYMANZH (variance): 509,6132

lMivakag¢ 6.1.1 - MNoootika XapaktnpiotikG OT2

YT1roAoyiCovTtag Toug TTapaTTavw OEIKTEG, TTAPATAPOUPE OTI TTPOPAVWG KAl
TNPEITAI TO AVWTATO OpIo TINWV TTou €TTIRAAsl n PAE (150 €/MWh), kaBuwg
ETTIONG KAl Wi TTEPICOOTEPO AOYIKN) KATWTOTN TIPA. ZTNV TTEPITITWON TTOU N
XPOVOOEIPA OEV €iXE UTTOOTEI TTECEPYATIA yIA TNV ATTOAOIPr] TWV UNOEVIKWY
TIWYV, Polpaia n KaTwTaTtn TIUA Ba ATav ion pe To PNdév, yeyovog To OTToI0
ATTEXEI TTOAU ATTO TNV TTPAYMATIKOTNTA.

H emegepyaoia autr, eTnpeddel eAAXIOTa Tov OEIKTN TNG TUTTIKAG aTTOKAIoNG,
KABWwG OUUTTEPIAAUPBAVONEVWY TWV PNOEVIKWY TIHWYV, N TUTTIKA OTTOKAION
AauBavelr Tnv Ty 22,831, Ty TTOU  améXel €AAYIOTa OTTd  QUTH TTOU
avaypda@eTal OTOV TTAPATTAVW TTiVAKA.

EvTouToig, o 0€ikTng NG dlakupavong TapouciadeTal EAa@puws dIaPOPETIKOG,
Kabwg 1o000Tal PE TO TETPAYWVO TNG TUTTIKNAG ATTOKAIONG, KOl OTTOIOONTIOTE
O10QOPA €XEI MEYOAUTEPO QVTIKTUTTIO OTNV TIUA Tou. EVOEIKTIKA avagEpeTal OTI
XWPIG TNV atmaAoiPr Twv PNdEVIKWVY TIJWY, N dlakupavon AapBdver Tnv TiuA
521,3514, dnAadn pia diagopd TnG Tagng Twv 11,7382 povadwv.

6.1.3 MoloTikda XapakTnpioTikd — MoAAatrAf ETroxikéTnTta

Ooov agopd Ta TTOIOTIKA XAPOKTNPIOTIKA, Ndn ava@EpOnKe TTPONYOUNEVWG N
atroucia Tdong otn xpovooelpd NG OTZ, KaBwg oI TTapaTnPACEIS KIvouvTal
yUpw a1rd éva otabepd etriredo. e avriBeon pe tnv Tdon, €ival éviovn n
TTOPOUCIia TOU TTOIOTIKOU XOPAKTNPIOTIKOU TNG €TTOXIKOTNTAG. 110 avaAuTIKa,
yivetal AOYOg yia TTOAAQTTAR} ETTOXIKOTNTA, N OTIOI0 AVOQEPETAI OE ETTITTEDO
WPOG NEoQ o€ pia NUEPQ Kal O€ ETTITTEDO NUEPAG HEoa o€ Jia eBOouAGdQ.

YT1rapyxouv dnAadr) dUo €TTOXIKOTNTEG, OTTOU N Hia EUTTEPIEXEI TNV AAAN. AgiCel
va avapepBei, TTwg 1o nEyeBog Tng OTX eTnpeddeTal aloBnTd aTrd TIG ETTOXEG
(calendar effect), ye ouvétrela va gival duvatr n dIAKPIoN dUO dIAPOPETIKWV

89

——
 —



EppavounA Mouvtaldg — MpdRAeywn OTZ otnv EAANvIKA Ayopd Evépyelag

ETTOXIKWYV OEIKTWYV, €VOG VIO TOUG KAAOKQIPIVOUG MRVEG KAl €VOG YIa TOUG
XEIMEPIVOUG. MMpokeIgévou va yivel TTEPICOOTEPO KaTavonTr auth n €€GpTnon
atmdé TO NUEPOASYIO, oTo diIdypaupa TTou akoAouBei, TTapoucidlovtal ol dUo
OIOQOPETIKOI DEIKTEG YIA TO ETTITTEDO TNG WPAG HECA OE€ Hia nuUépQ:

1.2

09

085l

0.8

sumimer

075 F .
— — —winter

D? 1 1 1 1
o 5 10 15 20 25

2X. 6.1.6 — KaAokaipivoi/Xeiuepivoi AEiKTeS eTTOXIKOTNTAC

Mapatnpwvtag 10 TTAPATTAVW OdIAypaPua, €ival eu@avig n dla@opd TTou
UTTAPXEl METAEU KAAOKAIPIVAG KAl XEIMEPIVAGS TTEPIODOU. O KaAoKaIpIvog BEIKTNG
ETTOXIKOTNTAG TTAPOUCIACE! Mia TTIO OJOAN CUUTTEPIPOPA ATTO TIG TTIPWIVES £WG
TIC Ppadivég wpeg, o€ avTiBeon MeE TO  XEINEPIVO  OEiKTn, O OTT0I0G
XOpakTNPiZeTal atrd TTEPICOOTEPEG METAPBOAEG, OAAG Kal UWNAOTEPEG TIUEG.
AuTO o@eieTal BavéTaTa OTIC AAAAYEG TWV dPACTNPIOTATWY TWV AvOPWTTWV
KaTd Tn OIAPKEIQ TOU KAAOKAIPIOU O OXEON KE TN XEIMEPIVE TTEPIODO.

‘Eva akoun Xproiuo epyaAeio, To oTroio ptropei va BonbAoel oTov EVTOTTIONO
oAAG Kal TNV avdAuon TnNG €TTOXIKOTNTAG OTn Xpovooelpd tng OTZ, eival n
QUTOCOUOCXETION, N oTToia TTepIypagnke avaAuTika otnv Mapdypago 3.2. Méow
TNG AUTOOUOXETIONG €ival duvaTd va OTTOTUTTWOEI TO €TTOXIKO WOTIBO TTOU
akoAouBei pia xpovooelpd wg TTPOG To €mMOuUuNTO €miTred0. TNV TTEPITITWON
™G OTZ, yag agopd n eTOXIKOTNTA € €MITTES0 NUEPAS aAAG Kal EBdoudGdac.

210 dlaypdupata TTou  akoAouBouv, Trapoucialetar To  Ogiyga atmmoé  Tn
dladikaoia autoouoxETiong yia Ta  OUo  emimeda  TTOU  ava@épBnkav
TTPONYOUNEVWG:

90

——
 —



EppavounA MouvtaAdg — MpoRAewn OTZ atnv EAAnvIkA Ayopd Evépyeiag

Sample Autocorrelation Function (ACF)
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2X. 6.1.7 — Aciyua Autoouayérions ue kabuotépnaon 8 nuepwv
Sample Autocorrelation Function (ACF)
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2X. 6.1.8 — Aciyua Autoouoxérions ue kabuortépnon 7 foouadwv

2710 2¥. 6.1.7, TTapouoiddeTal To OEiyNa AUTOCUOXETIONG TNG XPOVOOEIPAG TNG
OTX o¢ emimedo wpag, hge kKaBuoTéEPnon 8 nUEPWY, TTPOKEIUEVOU VA YiVEl
QvTIANTITO TO E€TTOXIKO WOTIBO TTOU aKOAOUBOUV 01 TTaPATNPNOEIG YEoa O€ Mia
nuépa Katd Tn didpkela piag eRdouddag. Eival eppavég TTwg Ta dedouéva
Xopaktnpifovrar atmmd 1oxXupr ETTOXIKOTNTA OE  ETTTTEdO  WPAG, KABWG
TTapaTtnEEital ETavaAnyn Tou TTPOTUTTIOU TWV 24 wpwv héoa oTnv eBOouAGda.
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‘Exovrag avayayel 1a oecdouéva oTo ETTTEdO TNG NUEPAG, OTO 2X. 6.1.8
Tapoucidletal 70 Ociypa autoouoxétiong tng OTZ pe kaBuotépnon 7
€BOONGdWY. Mg TOV TPOTTO AUTO ATTOPOVWVETAI TO TTPOTUTIO TNG ETTOXIKOTATOG
TTOU TTapouacidleTal péoa o€ pia efdopada oTo eTTiTedo TNG NUEPAS. OTTWGS Kal
TTPONYOUNEVWG, £TOI KAl €dW YiVETAl EUKOAQ QVTIANTITH N 1I0XUPH UTTapEn £vog
TIPOTUTTOU ETTOXIKOTATAG, KABWG KABE Nuépa TNG BOONAdAG ETTAVAAAUBAVETAI
ME TTAPOPOIO TPOTTO WE TO TTEPAG TWV ELOOUAdWV.

6.2 Avegdptnteg MeTtaBAnTég MaAivdpounong

‘Exovtag €getdoel kal avaAuoel d1E€odIka Tn xpovooeipd Tng OTZ, KpiveTal
TTAEOV QTTAPAITATO VA YiVEI ava@Oopa Kal oTa deuTEPEUOVTA OEDOUEVA, TA OTTOIA
XPNOIUOTTOIOUVTAI VIO TNV €QAPHUOYN TNG ATTANG 1 Kal TTOAATTAAG YPOUMIKAG
TTaAivopopnong. Ta dedouéva auTa gival Ta €ENG:

*

loTopikég Tipég Dopriou (actual load).

0

A X4

MpbéBRAewn dopriou (load forecast).

o

» Mnviaieg loTtopikég Tipég MeTpeAaiou (crude oil).

X/
o

Mnviaieg loTopikég Tiuég DuaikoUu Agpiou (natural gas).

H emAoyn Twv TEOOApwY TTAPATTAVW XPOVOOEIpwY Oev €ival TuxXaia, aAAd
Baoiletal oTn peydAn emmidpacn TToU AUTEG €xOouv OTn xpovooelpd TG OTZ kal
BewpolvTal APKOUVTWG IKAVOTTOINTIKEG WG AVEEAPTNTEG METARANTEG OTN
dladikaoia TNG atrAAG 1 TTOAAATTANG YPAUUIKAG TTaAIVOPOuNoNG.

6.2.1 lotopikég Tipég DopTiou

Mpdkerar yia TIG TIPAYMOTIKEG TIUEG Tou @opTiou (MW) OTTwG auTég
kataypagnkav amd 1o AEZMHE kai agopouv tnv trepiodo amd tnv 1/1/2006
¢wg Tnv 1/1/2011, dnAadn Ta ev Aoyw dedopéva €xouv Tov idI0 OyKO PE auTd
NG OTZ. Kal o¢ auTh TNV TTEPITITWON TTAPATNPEOUVTAl OPICHEVES WNOEVIKEG
TIMEG, Ol OTTOIEG O€ Kapia TTePITITWan dev eTavouv o€ apIBuod autég Tng OTZ.

EtTopévwg o1 uNdEVIKEG TINEG TTOU TTAPATNPOUVTAI OTA OUYKEKPIPMEVA dedouEva
o@eiAovTal ATTOKAEIOTIKA OTNV aAAayr) TNG WPOAG. 2TA TTAPAKATW YPOPANATA
TTapoucidlovTal Kal Ta 5 xpdvia Twv ICTOPIKWYV TIHWV QOopPTiou dixwg KATTOI0U
€idoug eTeCepyaoia avapepOueva o€ ETTITTEDO WPAG, NHEPAS KAl Prva:
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2x. 6.2.1 — lotopikég Tiuéc dopriou ae emimedo wpag yia Ta érn 2006-2011
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2X. 6.2.2 — loropikég Tiuéc Dopriou o€ emmiredo nuépag yia Ta érn 2006-2011
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2X. 6.2.3- loropikég Tiuég Popriou oe emimedo unva yia ta érn 2006-2011
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Omwg ava@épbnke Kal TTponyouuévwg, oto 2x. 6.2.1 Taparnpouvrtal 5
OUVOAIKA PNOEVIKEG TIMEG, Wia yia KABE XpOVO, KAl OUYKEKPIUEVA APOPOUV TNV
31" Maprtiou 61ToU UTTAPXel pia emTTAéov wWpa. Emiong, oUupwva pe 10 &v
AOYyw oxApa gival TTpo@avrg N atroucia Taong 0Tn CUYKEKPIMEVN XPOVOOEIpd,
Oxl OPJWG KOl N ATToucdia €TTOXIKOTATOG, KABWG PE Mia TTpwTn PaTid €ivai
EMPAVEG TTWG TA DEDOUEVA OKOAOUBOUV KATTOI0 CUYKEKPIPEVO TTPOTUTTO.

AUTO TO TTPOTUTTO TEiVEl va Yivel akOun Mo EEkaBapo oTo Y. 6.2.2, GTTOU Ol
TTOPATNPEAOCEIG €ival 0€ ETTITTEDO NUEPAG KAl AKOUN TTEPICCTOTEPO OTO 2X. 6.2.3
OTTOU TTAEOV Eival ekABapN N eTTAvAANYWn €vog £TACIOU TTPOTUTTOU.

210 onueio autd aticel va avagepBei TTwG N poévn emmeéepyaacia TTou KpiveTal
atmapaitnTn €ival n atmaloipry Twv Pndevikwyv. EEAANou, n xpovooeipd Twv
IOTOPIKWYV TIMWV QPOPTIOU ATTOTEAEI dia €K Twv aAveEdpTNTWV PETARANTWY TTOU
XPNOoIJoTToIouvVTal yia ThV Trapaywyr TTPORAEYewy péow TnG PEBOdOU TNG
YPOUMIKAG TTaAivopéunong. EvOeikTikd, Trapouciddovial o010  akOAouBo
OIQYyPANMA TA 2 TTPWTA €T TWV ICTOPIKWY TIHWV POPTIOU O€ ETTITTEDO WPAG,
a@OTOU £QPAPUOCETal N ATTAAOIPr) PNOEVIKWY OTNV APXIKI XPOVOOEIPA UE TOV
id10 TpoTTO TTOU £PapuUOOTNKE Kal oTa dedopéva TG OTZ:
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2x. 6.2.4 — lotopikég Tiuég dopriou Emmeira ard amraAoipn uNOEVIKWY TILWV yia Ta TN
2006-2008

EmmpdobeTa, yia Adyoug TTANPSOTNTAG, KPIVETAI aTTOPAiTATN N avagopd oTa
TTOOOTIKA XOPAKTNPEIOTIKA TNG XPOVOOEIPAG TWwV IOTOPIKWY TIMWY @QOPTIOU,
OTTWG €ival N péan TiuA, n diakuuavan, N YEYIOTN Kal EAAXIoTN TIWAR Kabwg Kai
n Tumkh ammokAion. MNa 10 Adyo autd, OTOV TIiVOKO TIOU QOKOAOUBEI,
TTapouciddovtal autoi ol 5 PaOCIKoi OTATIOTIKOI OEIKTEG TTOU APOPOUV TN
OUVYKEKPIPEVN Xpovooelpd, o1 oTroiol uttoAoyifovial pe TR BorBeia Tou
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TTpoypdauuatog Matlab, €treira atrd atraloipr Twv PNOEVIKWY TIMWY, KABWG Kal
0 2ZUVTEAEOTNG MPAPMIKAG ZUOXETIONG ME TN Xpovooelpd Tng OTZ:

MEZH TIMH (mean) : 6144,2 MW

METIZTH TIMH (max) : 10421 MW

EAAXIZTH TIMH (min) : 3201 MW

TYNIKH ANOKAIZH (standard deviation) : 1246,3

AIAKYMANZH (variance): 1553263,69

ZYNTEAEZTHZ TPAMMIKHZ ZYZIXETIZHZ (Linear Correlation Coefficient): 0,5849

lMivakag 6.2.1 - lNMoootikd Xapakrnpiotika MNpayuarikou Popriou

2 UYKPIVOVTOG TOV TTApaTTavw TTivaka ue Tov Mivaka 6.1.1 TTou avagEpeTal oTa
TTOOOTIKA XapakTnpIoTIKA Tng OTZ, yivetalr eupaveég 0TI n XPOVOOEIPA TWV
IOTOPIKWY TIMWV @QOPTioU TTapoucialel JIKPOTEPN METARANTOTNTA KAl TTOAU
AiyoTEPEG aouvnBIoTeC TIMES. AuTO yiveTal avTIANTITO Pe Tn Bonbeia TG péon
TIUAG, N oTToia €ival oxedOV ion PE TO PECO OPO TNG EAAXIOTNG KAl PEYIOTNG
TIUAG TNG XPOvooelpag, o€ TTANpPn avtibeon upe autry Tng OTZ. Emouévwg,
QTTOOEIKVUETAI KOl PECW TWV OTATIOTIKWYVY OEIKTWV N 181aiTEPa EUPETARANTN
Mopeny TNG Xpovooelpds Tng OTX oe oxéon pe Ta uttOAoITTa OedOUEVA TTOU
XPNOolIJoTTolouvTal.

Mapatnpwvtag 1o ZuvteAeoT [PAPMPIKAG ZUOXETIONG, ETIRERAIWVETAI O
IOXUPIOUOG TTWG N XPOVOOEIPA TWV ICTOPIKWY TIMWYV QOPTIOU TTAPOUCIAlEl
IKQVOTTOINTIKI YPAMMIKI ouoxéTion ME ekeivn NG OTZ. ZuyKeKpIUEVa, O €V
AOyw 8¢eikTng Bpioketal oto didotnua [0,5, 0,7], yeyovog TTOU TTICTOTIOIE TNV
TTapoucsia PEONG YPAMMIKAG OUOXETIONG, OUP@WVA HE TN Bewpia TTOU
TapoucidoTnke otnv  Evotnta 3.2, JdkaioAoywvtag Tnv €AoY TwV
OUYKEKPIPEVWY OEBOPEVWV WG aveCapTnTn PETABANTA oTNV NEBODBO TNG ATTANG
1 TTOANQTTANG, YPOUMIKAG TTAAIVOPOUNONG.

6.2.2 Npo6BAeywn PopTiou

Mpokeital yia TIG TTPOPAETTOPEVEG TIMEG TOU QOPTIOU, TIG OTTOIEG TTPOPRAETTEI O
idlog¢ o AEXMHE, o¢ kaBnuepivry Bdon yia kdBe wpa TG nuépag. H
OUVYKEKPIPEVN XPOVOOEIPA KATEXEI £va EEXWPIOTO pOAO oTnv diadikacia Tng
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TTOANATTIANG YPAMUIKAG TTaAIVOpOuNnoNnG. Mo ouykekpipéva, XPNOILOTTOIEITAl
QTTOKAEIOTIKA OTO TUAKA TNG TTAPAYWYNGS TwV TTPORAEWewV KaTd Tn diadikacia
Tou rolling forecasting, kal 6x1 0TnV €kTTAi®EUCN TOU POVTEAOU TTOU aPopd Ta
in-sample oedouéva, oe avtiBeon HE TIC IOTOPIKEG TIMEG QOPTIOU TTOU
OXETICOVTAI JOVO PE TO KOPUATI TNG EKTTAIOEUONG TOU PJOVTEAOU TNG TTOAAQTTARG
YPOUMIKAG TTAAIVOPSUNONG.

H xpovooeipd Tng TTPpOBAEwns @optiou ag@opd S5 OuvoAikd £€T1n, Kal
OUYKEKPIPEVA ava@épeTal oTnv TreEPiodo atro Tnv 1/1/2006 éwg tnv 1/1/2011.
Ta dedopéva gival og eTTITTEDO WPAG Kal N Jovada PETPNONG TOU QopTiou gival
T0 MW. OTTWG KaI OTIG IOTOPIKES TIMEG POPTioU, £TOI KI €dW, DEV TTAPATNPEITAI
ONMAVTIKOG OYKOG MNOEVIKWYV TIMWY, O OUYKPIOT TTAVTA UE TN XPOVOOEIPA TNG
OoTz.

2UYKEKPIYEVA, TTAPATNPOUVTAI MOAIG 5 UnNdEVIKEG TIMEG, O OTTOIEG O@EiAovTal
QTTOKAEIOTIKA OTNV aAAQyr TG WEAG, AKPIBWS OTTWG KAl OTAV TTEPITITWON TWV
TTPAYMATIKWY TIHWV QOPTIOU, YEYOVOS ATTOAUTA PUOIOAOYIKO KOBWS TTPOKEITAI
Yl TTAPOMOIEG XPOVOOEIPES. 2TO YPAPNUA TToU akoAouBei, TTapouaidlovTal ol
TIPORBAETTOUEVEG TINEG TOU QopTiou, OTTWG TIC TTPOERAewe o AEEZMHE, xwpig
Kavevog €idoug etreepyaaia, yia Ta €tn 2006-2011:
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2X. 6.2.5 = Npo6BAewn Popriou oe emmitredo wpag yia Ta érn 2006-2011

ATTé TO TTAPATTAVW OXNHA, Eival EJOAVECTATN N OPOIOTNTA TWV CUYKEKPIPEVWV
O0eBOUEVWV PE QUTA TNG XPOVOOEIPAG TWV TTPAYUATIKWY TIMWY QopTiou (ZX.
6.2.1). Kai og auTtfjv Tnv TrepITITwon, Oev TTapaTnpEital oagng Trapouaia
Tdong, Opwg e€ivar €udldKPITA N TTOPoUCia E€TTOXIKOTNTAG, OnAadry ol
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TTOPATNPEACEIG OKOAOUBOUV éva CUYKEKPIPMEVO TTPOTUTTO TO OTToiO OgiXvel va
eTTavalauBAaveTal o€ ETACIO ETTITTEDO.

Avayovtag Ta Oedopéva o€ €TTTEDO NUEPAG, €ival TTIO €UKOAO TTAéoV va
dlkaloAoynBei n  Tapoucia  Tou TIPOTUTTOU TTOU  QUuT&  akoAouBouv.
Mpoxwpwvtag d¢ kKal og eTTiTTedo Prva, eival TAéov {ekGBapn n TTapouaia
ETTOXIKOTATOG MECQ OTO €T0G. 2T OUO YPOA@AMOTA TTOU aKoAouBouv,
TTapoucsI&leTal N XPOVooElpd TNG TTPORAEYNS popTiou o€ TTITTEDO NUEPOAS KAl
pAva yia ta €t 2006-2011, xwpig va €xouv UTTOOTEI KATTOIO TTEPAITEPW
ETTECEPYOOIA:
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2X. 6.2.6 — NpoLAewn Dopriou oe emritredo nuépag yia ta érn 2006-2011
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2X. 6.2.7 — Npo6BAewn Popriou oe ermmitredo unva yia 1a étn 2006-2011
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2€ QUTO TO ONMEIO, €XOVTOG EVTOTTIOEI KAl ATTOOAQPNVIOEl TA TTOIOTIKA
XOPAKTNPIOTIKA TNG XPovooelpds TG TTPOPAewns @optiou, dev Bewpeital
ATTOPAITATN N OTTOIA ETTECEPYATIA AUTWYV TWV OEOONEVWY, TTEPA TNG ATTAAOIPG
TWV HPNOEVIKWYV TIMWYV, OUPQwva TTAvia e T pEBOdO TNG YPAMMIKAG
TTOPEUPOAAG TTOU aKOAOUBNBNKE Kal OTIG dUO TTPONYOUUEVEG XPOVOOEIPES
(OTZ kai loTopikég Tiwég doprtiou). Ta 2 TpwTa £€TN TNG XPOVOCEIPAG TTOU
TPOKUTITEI £€TTeITa ammd TNV ev Adyw emeepyacia TTapoucidlovral OTo
akOAouBo didypaupa o€ eTTTTESO WPAG:
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2X. 6.2.8 — NpoBAewn Dopriou émeita amd amaloipn Twv UNdEVIKWV TIWV yia Ta TN
2006-2008

Ooov agopd Ta TTOOOTIKA XOPAKTNPIOTIKA TNG XPOVOOEIPAG Ta OTroia eival
ouold MPeE aQutd TIOU UTToAoyioTnkav kal otnv  Evétnra 6.2.1, autd
uttoAoyiCovtal pe mn PonBeia Tou TTpoypduuaTtog Matlab, kair Trapoucialovral
oTov akOAouBo Trivaka £TTEITa aTTd ATTAAOIPr TWV PNOEVIKWV TINWV:

Moootika XapaktnpioTikd MpoRAsyng PopTriou

MEZH TIMH (mean) : 6210,8 MW

MEFIZTH TIMH (max) : 10900 MW

EAAXIZTH TIMH (min) : 3100 MW

TYNIKH ANOKAIZH (standard deviation) : 1253,5

AIAKYMANZH (variance): 1571262,25

SYNTEAEZTHZ FPAMMIKHZ 2YZXETIZHZ (Linear Correlation Coefficient): 0,5849

lMivakag 6.2.2. MNooortika XapaktnpioTikd MNMpoLAsyng dopriou
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Otmwg ATav avauevouevo, ol OTATIOTIKOI O€iKTEG TTOU TTapoucidalovial oTov
Mivaka 3, dev dla@épouv onuavTikG atrd autoug Tou [Mivaka 2. Autd eival
QUOIKO, KaBwWG o1 dUO QUTEC XPOVOOEIPES, TWV ICTOPIKWY TIHWV QPOPTIOU Kal
TNG TTPORAEWNS POpPTIOU, €ival TTAVOUOIOTUTTEG Kal TTapoucidlouv TTapouoia
TTOIOTIKA KAl TTOOOTIKA XOPAKTNPIOTIKA.

XapakKTNPIOTIKO €ival TO YEYOVOG TTWG O 2ZUVTEAEOTNG PAPUIKAG 2ZUOXETIONG,
AauBavel idla Ty e aut) Tou [livaka 2, dnAadrl n XPOVOOoEelpd Twv
TTPORBAEWEWV QOPTIOU TTAPOUCIACEl KOl QUTH YECT YPAUMIKI) OUCXETION PE TN
xpovooelipd ¢ OTX. Emouévwg, auth eival pia emmmTAéov €vOeIEn n oTroia
QAVEPWVEI TNV UYPNAN oPoIdTATA TWV OUO QUTWV XPOVOOEIpwY, OAAA Kal Tov
TTOPOMOIO AVTIKTUTTO TTOU €X0UV OTO PéyeBog TG OTZ.

6.2.3 loTopikég Tipég Apyou lMeTpeAaiou

‘Eva TTOAU onpavTikO OToIXEio TO 0oTT0io0 KaBopilel v TTOANOIG TO pEyeBOG TNG
OTZ €ival n TIYA TWV KAUGCIJWY TTOU XPNOIYOTTOIOUVTAl OTNV Trapaywyn
NAEKTPIKNG evépyelag. OTTwe avagépbnke kal otnv Evotnra 1.1, 1o Evepyeiako
Miypa Tng EANGSOG oupTtTepIAapBAvel TO apyo TTETPEAAIO O€ Eva TTOOOOTO TNG
TAENG TOoU 7% KaTd TO £10G 2008.

Ouwg, TTaparnpeital pia TTPOOJEUTIKA PEIWon TNG CUMMETOXAG TOu apyou
TeTpeAaiou oTo Evepyelakd Miypa Tng Xwpag, YE atTokopUupwua 1o €106 2011
KATA TO OTTOIO TTAPATNPEITAI INOEVIKI) CUMMETOXH TNG TTETPEAAIKNG TTAPAYWYNAG
otnv Ayopd Evépyeiag. AuTO o@eileTal KAl OTNV AvAyKn Yyia «KABApOTEPEGH
MOPQEC evépyelag, OAAG Kal OTnV OUuveXWS au&avouevn TiuA TOou apyou
TeTpeAaiou To o1Toio TTpounBeleTal N EAAGOA Kupiwg atd Tig HIMA.

MapoAa autd, n xprion TG TIMAG TOU TTETPEAAIOU WG avecapTnTn PETARANTA
otn dI1adikaoia TNG YPAMMIKAG TTOAIVOPOUNONG, TTAapouCIAel evOIaQEPOV,
Kabwg Ta diabéoipya dedouéva dev a@opouv oualaoTIKA To €10¢ 2011, aAAda
MEXPI Kal TO TTépag Tou 2010, OTToU N TTETPEAAIKN TTOPAYWYH KATEIXE AKOUN
KATTOIO MIKPO TTOO0O0TO OTO EVEPYEIAKO Wiypa.

EmmAéov, katd Ta TpwTa £€Tn OTA OTToia avagEpovTal Ta dedopéva (2006 Kkal
META), N OUMPPETOXH TOou apyoU TIETPEAdiOU OTNV TTaPAYywyH NAEKTPIKNAG
EVEPYEIQG gival cagéoTaTa PeiCovog onuaaciag.

Ooov agopd Tn Xpovooeipd Twv TIWV TOUu apyou TTETpEAaiou, TTPOKEITAI YIa
pnviaia dedouéva TTou aQopouv TNV TTEPiodo atrd Tov lavoudpio Tou 2006 £wg
Tov lavoudpio Tou 2011. H Tiur Tou TreTpeAaiou eival oe doAdpia avd BapéAi ($
per barrel). 210 Tapakdtw ypdenua, Trapoucidalovial ol &V AOyw
TTapaTNPEAROEIG SiXwg KATTOIOU €id0OUG ETTECEPYQTIiA:
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2X. 6.2.9 — Mnviaicc Tiuéc Apyou letpeAaiou yia ta étn 2006-2011

lnyn: http://www.indexmundi.com

2UPQWVA PE TO TTapaTTdvw diIdypapua, gival Eueavig n avodikr TTopEia TTou
akoAouBei n Ty TOou apyou TreTpeAaiou péoa oTtn Setia 2006-2011, e
atmmokopU@wua Ta £€1n 2007-2008, 61TOU N TIMA TOU BapeAIOU £QTACE TTEPITTOU
Ta 1308%. Mevikd, eival aioONnT N TTapouacia avodIKAg TAoNG 0T XPOovooeipd, O€
avTibeon WeE TNV TTapoucdia €TTOXIKOTNTAG, N OTIOId QaiveTal va QTTOUCIACEL.
[DiaiTepo  evdla@épov  TTapPOUCIAfel  dia TTPWTN  YPAQIK) OCUOXETION TNG
XPOVOOEIPAG Tou apyou TmeTpeAaiou pe Tn xpovooelipd tng OTZ, €xovrtag
avaydyel Ta Oedopéva ot emimedo pAva. O1 dUO aAUTEG XPOVOOEIPES
TTapoucidlovtal oTo akOAouBo KoIvo didypapua, 6tTou yia Adyoug atrAdTnTag
Bewpeital pia KovA povada PETpNoNG TIMAG Kal 61 Ol TTPAYHATIKEG:
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2x. 6.2.10 — Xpovooeipésc OT2 kai A.T1. o€ emimedo unva yia ra érn 2006-2011
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O1rwg €ival eueavég oTo TTAPATTAVW dIAYPAUUA, TTAPATNPEITAI OPOIOTATA OTN
Mop®r Twv dUO XPOVOOEIPWY, Kal IDINITEPA OTO ONUEI0 GTTOU N TIUR TOU apyou
eTpeAaiou Aaupavel TTOAU uwnAég TiéES (2007-2008), TTapartnpeeital avadAoyn
OUMTTEPIPOPEG Kal aTTd TN Xpovooelpd Tng OTZ.

Mépav dpwg auTou TOU OUYKEKPIPMEVOU onueiou, dev Ba fTav utrepBOAN va
eImwOei 611 01 dUO XPovooEIPEG AKOAOUBOUV YEVIKWG TTAPOUOIEG TTOPEIEG HECT
OTO XPOVIKO O1d0TnuUa To OTToio €&eTAleTal. ETToéVWG, UTTOopEl va BewpnBei
dedopévn n uwnAn €€GpTnon Tmou TTapouaoiadel To uéyebog Tng OTZ ammd Tnv
TIUA TOU apyou TTETPEAQioU.

2T0 onueio auto, agiCel va yivel ava@opd Kal 0Ta TTOOOTIKA XOPAKTNPIOTIKA TNG
XPOVOOEIPAG TWV TIMWV TOU apyou TreTpeAaiou. YTroAoyidovral OTTwWG Kal
TTPONYOUNEVWG ME TN PorBeia Tou TTpoypduuaTog Matlab or idiol €€ Baoikoi
OTATIOTIKOI OEIKTEG, Ol OTTOIOI TTAPOUCIAZOVTAl OTOV TTAPAKATW TTiVOKA:

MoooTikd XapaktnpioTikd TiuRg Apyou lMeTpeAaiou

MEZH TIMH (mean) : 74.9438 $/barrel

MENZTH TIMH (max) : 135.55 $/barrel

EAAXIZTH TIMH (min) : 41,53 $/barrel

TYNIKH ANOKAIZH (standard deviation) : 19,6599

AIAKYMANZH (variance): 386,5119

SYNTEAEZTHZ TPAMMIKHZ ZYZIXETIZHZ (Linear Correlation Coefficient): 0,4279

Mivakag¢ 6.2.3 -. MNoooTrika Xapaktnpiotika Tiung Apyou lerpeAaiou

ACiCel va onuelwBei To yeyovog OTI n Xpovooeipd Twv TIMWV Tou apyou
TTeTPEAaiou dev XpeIdleTal va UTTOOTEN KATTOIOU €idoug etTeéepyaaia, OTTwG yia
Tapddelyua givar n amaloipr] PNOEVIKWY TIHWYV, KaBw¢ Ta dedopéva Oev
TTapoucidlouv KATTola avwuaAia n otroia Xprlel TTEpaITEpw ETTECEPYATIAC.

EmmrAéov, gival onuavTikd va yivel €181Kr ava@opd oTo ZUuvTeAeoTr PaUMIKAG
2UOXETIONG, O OTToiog Aaupavel Tnv Ty 0,4279, Tiun n otroia €ivalr apkeTd
XAMNAGTEPN ATTO AUTEG TTOU UTTOAOYIOTNKAV YIA TIG IOTOPIKES TIMEGC OAAG Kal TNV
TTPOPBAEYN QopTioU.
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2€ QUTA TNV TTEPITITWON, CUPPWVA TTAVTA HE TN Bewpia TTOU avaTrTuXOnKe yia
TO OUYKEKPIUEVO OTaTIOTIKO O¢iktn oTnv Evotnra 3.2, utrdpxel aoBevig
YPOUMIKI) CUCXETION PETAEU TNG XPOVOOEIPAS TOU apyoU TTETPEAQIOU Kal AUTAG
NG OTZ. Autd ATAV avaPeVOUEVO, KABWGS OTTWG ava@épBnKke Kal oTnv apxn
TNG TTAPOUCAG EVOTNTAG, N CUPMETOXH TOU apyouU TTETPEAAIOU OTNV EVEPYEIOKN
TTapaywyr akoAouBnoe TITWTIKA Tropeia Katd Tn OIAPKEIQ TOU XPOVIKOU
dIA0TAPATOG TTOU ECETACETAI.

6.2.4 loTopikég Tipég Puoikou Agpiou

To ®uoiko Aéplo (natural gas) cival éva piypa udpoyovavBpdkwyv, TO OTToi0
eCayeTal atrd UTTOYEIEG KOIAOTNTEG Kal AOYWw TwV I8IOTHTWY TOU CUYKOTAAEYETAI
OTNV KATNYOPIia TWV OIKOAOYIKWY KAUoiywyv. AUTO O@EiAeTal KUPIWG OTO
YEYOVOG OTI n Kauon Tou €xel AiyoTepo emIBAABEIC OUVETTEIEG YIO TO
TEPIBAAAOV, OTTWG YIa TTAPABEIYHA TTAPAYEI MIKPOTEPES TTOOOTNTEG DIOEEIDIOU
Tou AvBpaka yia KABe povada Ttrapayouevng evépyelag. H trpounBesia Tou
OUYKEKPIPEVOU Kauaipgou otnv EANGDa yiveTal kKupiwg atrd T Pwaoia kal tnv
AAyepia.

O podAog ToUu DuoikoU Agpiou OTnV TTOPAYWYAR NAEKTPIKAG €VEPYEIOG Egival
adlop@ioBnTNTOG. Katéxel onuavtikG TTO000TO OTOV EVEPYEIOKO HiyHa TNG
EAGOag, 1O oTmoio ouvexwg au&dvetal, 101aiTepa Ta TeAeuTaia  xpodvia.
XapakTnpioTiké gival To yeyovog TTwg evw 1o 2008 10 Pucoikd AEpIo KATEIXE TO
26% TTEPITIOU TOU €EVEPYEIOKOU MIYUATOG, META TO TEPOG TPIWV XPOVWY,
onAadn 1o €106 2011, 10 TTO00CTO AUTO OKOPPAAwoe aTo 31% (EvotnTa 1.1),
EKMETAAAEUOUEVO KAl TNV OTTOMAKPUVON TOU apyou TreTpeAaiou atmd Tnv
TTapaywyrn NAEKTPIKAG EVEPYEIQG.

ASyw Twv TTapatmdvw, n TR Tou Pucoikou Aegpiou gival BEBaio 611 eTTnpeddel
10 PéyeBog NG OTZ kal JAANIOTO O0€ ApKETA uwnAd Babud. e avtiBeon Pe 10
apyd meTpéAaio, n xpron Tou Puoikou Aegpiou TNV TTapAYwWYH €EVEPYEIAG
QUEAVETAlI OUVEXWG, ME OCUVETTEID VO Bewpeital évag €K TO PACIKOTEPWV
TTOPAYOVTWY KABOPIoPOU TOU EVEPYEIOKOU WiyUATOG TG XWPAG.

Emopévwg, Tapouciadel 101aitepo evOlIOQEPOV N €TTIAOYA TOU WG avecdpTnTn
METABANTA oTnv PEBOOO TNG TTOAAATIAAG 1 PN, YPOUMIKAG TTaAivopdunong,
OAAG Kal n PEAETN TNG €TTIOPAONG TTOU £XElI OTNV JIANOPPWON TWV TINWV TWV
TTaPATNPACEWY TNG Xpovooelpdg Tng OTZ.

Ooov agopd Ta dedouéva, TTPOKEITAI YIA PUNVIAIEG TTAPATNPAOEIG TNG TIMAG TOU
®.A., o1 oTroieg avagépovTtal oTnv TTEPiodo atrd Tov lavoudpio Tou 2006 £wg
Tov lavoudpio Tou 2011. H 7y Tou ®.A. petpiEtal oe doAdpia ava 1000
KUBIka TT6dIa ($ per 1000 cubic feet). ZT0 ypd@nua TIOU AKOAOUBEI,
TTOPOUCIACETAI Ol £V AOYW TTAPATNPNOEIG diXWG KATTOIOU €idoUg TTECEPYATIiQ:
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2x. 6.2.11 — Mnviaieg niué¢ Puaikou Agpiou yia 1a étn 2006-2011

lnyn: http://www.economagic.com

O1wg gival ep@avég atrd 1o TTapatTavw dIAYPAUKa, TTapaTNPEITAl KAl €dW Hia
atréToun auénon NG TG Tou @.A. katd 10 £€10G¢ 2008, dTTWG CUVERN KAl PE
TNV TIMR TOU apyou TtreTpeAaiou. H yevikr €ikOva QuTtiG TNG XPOVOOEIPAG,
TTAPOUCIACEl N E€P@Av) TITWTIKA TAON, OXI OJWwG KAl KATTOIoU  €idoug
ETTOXIKOTNTA, KABWG Ol TTapaTnproelg dev QaiveTal va akoAouBouv KATToIo
OUYKEKPIPEVO TTPOTUTTO HECA OTO XPOVO.

2€ autd TO OnNuEio KpiveTal atmmapaitnTo va €EeTacBouv Tautdxpova, 6oV
aQOopPa TIG YPAPIKEG TOUG avaTTapaoTAcEIG, ol Xpovooelpég TNG OTZ aAAdG Kai
Tou ®.A., TTPOKEIPEVOU Va eEaXOEl Eva TTPWTO CUUTTEPACHUA OXETIKA PE TO KATA
600 emTNPEeadel n Topeia NG TIAG Tou ®.A autrjv Tng OTZ.

Quoikd, Tov TEAIKO Adyo yia TO KATG TI600 JTTOpei va €mnpeddlel n
OUYKEKPIMEVN avetdpTntn METABANTA TNV JIOPOP@WON TWV TIMWV TNG
xpovooelpdg Tng OTZ, TOoV €XOUVv Ol OTOTIOTIKOI O€iKTEG, Ol OoTToiol Ba
UTTOAOYIOTOUV OTNV CUVEXEID TNG TTapoUoag evoTNTAG.

MNa va ecivar 1TepIoccoTeEPn OOKINN N CUCYXETION Twv OUO XPOVOOEIPWY, N
xpovooelpd g OTZ diaipeital Pe Tov ApIOUS 5, TTPOKEINEVOU N KAIJAKO Twv
TIMWV va gival oTa id1a TTITTEdA PE auTr TWV TIHWYV Tou P.A., KaBIoTWVTAG £T0I
TTEPIOOOTEPO  €UKOAN TNV OUYKPION METAEU Twv OU0  e&eTalOUEVWV
XPOVOOEIPWV.
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2TO TTAPOKATW OIAYPAPUA TTAPOUCIAZOVTAl Ol BUO QUTEG XPOVOOEIPEG, UE TNV
OTZ va éxel avaxBei oe emiedo priva, aAAd Kal BewpwvTag Koivr pJovada

METPNONG TNG TIUAG YIa AOYoug EUKOAIQG OUYKPIONG:

OTZ/AS
—— —0A

Price

70

hMonths

2x. 6.2.12 — Xpovooeipés OTS kar @.A. o€ emimedo unva yia ra érn 2006-2011

To cuptépaopa Tou €¢ayetal ammd TO0 TTaPATTAVW ypaenua gival OTl capwg
Kal UTTAPXElI UPNAR CUCXETION TNG TTopEiag Twv TIWWY Tou G.A. pe Tnv TTopEia
Tng OTZ. MdaAIoTa, n Xpovooelipd Twv TIHWV Tou P.A. @aiveTal va akoAoubei
KaAUTEpa ekeivn TG OTZ, amd OTI n XPOvooelpd Twv TINWV Tou apyou
TTeETPEAAioU. AUTO QUOIKA OQEIAETAI OTO YEYOVOG TTOU ava@épBnKe oTnv apxn
TNG OUYKEKPIMEVNG evOTNTAG, ONAADI OTNV TTOAU PEYAAN CUMUETOXN TTOU £XEI
10 ®.A. 01O EAANVIKO evePYEIOKS piyua.

2T0 Onueio autd, €ivar onUavTIKO VO avagepBei TTWG N OUYKEKPIYEVN
xpovooelipd Oev xprlel TrepeTaipw etmegepyaciag, kaBwg dev TTapoucidlel
KATTOIOU €id0UG avwpaAia, OTTwG yia TTaPAdEIYUA UNOEVIKEG TIUEG.

EmmAéov, OTmwg €xel AdN ava@epBei, Kpivetal atrapaitntn n ava@opd o€
OPIOMEVOUG  PBaOIKOUG OTATIOTIKOU  OEIKTEG, OMOIOUG ME  €KEIVOUC  TTOU
ava@eépbnkav  PEXPI TWPA  YIa TIG UTTOAOITTEG avegdpTnTeG PETABANTEG
TTaAlvOpounong, TTou xapakTtnpifouv Tn xpovooelipd Twv TiIwv P.A. dixwg
QUTH va €XEl UTTOOTEI OTTOIOUBNTTOTE €idOUG ETTECEPYQTIA, TTPOKEINEVOU VO
dIkaloAoynBei Péow auTwv N KAaTaAANAGTATA TNG TTAPOUCaSG XPOVOOEIPAG WG
ave¢dptntn MeTABANTA  TTaAivopounong. O1 ev AOyw TTOCOTIKOI  OEiKTEG
TTapoucidlovTal oTov akOAouBo TTivaka:
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MoooTika XapaktnpioTika Tiung Apyou lMNerpeAaiou

MEZH TIMH (mean) : 7.5920 $/1000 fA3

METIZTH TIMH (max) : 12.4800 $/1000 fA3

EAAXIZTH TIMH (min) : 5.3200 $/1000 fA3

TYNIKH ANOKAIZH (standard deviation) : 1.6628

AIAKYMANZH (variance): 2.7651

ZYNTEAEZTHZ FPAMMIKHZ 2YZXETIZHZ (Linear Correlation Coefficient): 0,7450

lMivakag 6.2.4 - [NoooTikd Xapaktnpiotika Tiung ®uaikou Agpiou

Mapatnpwvtag Tov TTAPATTAvVW TTivaka, €eCayeTal éva TTOAU  ONUAVTIKO
OUNTTEPAC O OXETIKA PE TO KATA TTO00 £TTNPeACovTal Ol TIWEG TNG OTZ atod Tnv
TIuR Tou Quoikou Aegpiou. Ze avtiBeon pe TIG UTTOAOITTEG QVEEAPTNTEG
METABANTEG TTOU TTAPOUCIACTNKAV PEXPI TWPEA OTO TTAPWY KEPAAQIO, N TIUA Tou
QPUOIKOU agpiou TTAPOoUCTIAlel IDIAITEPA UWNAN TIUR OO0V a@OopPd TO 2UVTEAEOTA
MPAMMIKAG ZUOXETIONG. ZUYKEKPIPEVA O €V AOYw OTATIOTIKOG dEiKTNG AauBAvEl
TNV TR 0,745, iy n otroia Bpioketal oto didotnua [0,7, 0,8], kal ETTOPEVWG
TTapoucidlel 1I0XUpr YPAMMIK) ouoxéTion, av AneBouv utdéwn Ta 6ca
AéxOnkav yia TIG TTOAVEG TINEG TOU OUYKEKPIPEVOU OEIKTN OTa TTAQICIO TNG
EvotnTag 3.2.

2€ AUTO TO ONnuEio, ocuvoyiCovTag Ta 6oa avaPEPOnKav yia TIG 4 ave¢dpTnTeg
METABANTEG TTOU TTAPOUCIACTNKAV OTNV Trapouca  evoTnTa, €EAyETAl TO
OUNTTEPAOHO TTWG N ETTIAOYN TWV CUYKEKPIPEVWY OEQOPEVWV KpiveTal opbn,
KUpiwg MEOW TOu UTTOAOYIOPOU OAAG KAl TNG E€PUNVEIAG TOU ZUVTEAEOTN
POUMIKAG ZUoXETIONG, OIKAIWVOVTOG Kl TTAPAAANAQ  QITIOAOYWVTAG TIG
QPXIKEC UTTOBECEIC Kal TTapadOxEG TTOU Eyivav TTPOKEINEVOU va oTnpixBei n
ETTIAOYI TOUG WG aveEAPTNTES PETAPBANTEC TTAAIVOPOUNONG avAPETa O TOOOUG
aAAoug TTapayovTeg Tou eTTnpedlouv 10 péyeBog TG OTZ.
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KepdAaio 7. AtroTteAéoparta MNpooouoiwonc

210 TTapwv KepdAaio Ba tTapouciactouv aAAd kal B8a avaAuBouv 6Aa Ta
arroTeAéopATA TTOU TTPOEKUWav atrd Tn diadikacia TnNG TTPOCOUoIwoNG TTOU
mepypdpnke oto  KepdAaio 5. 2mnv  diadikaoia Tng TTPOCOM0IWONG
XPNOIJOTTOIoUVTAl TA WOVTEAA XPOVOOEIPWY, KOl OUYKEKPIYEVA N UEBOOOG
Naive, o1 uébodol efoudAuvong Omrwg cival o SES, Holt kai Damped, n
ouvduaoTIKA uEBodog Theta, aAAd kai péBodol TTaAivopdéunong (LRL), 61Twg
QuTEG TTEPIYPA®NKAV O0TO Ke@daAaio 4, dexOuEVEG oav €i00d0 TN XPOVOOEIPA
NG Oprakng TiuAg ZuoThparog (OTZ).

Q¢ kpimpio  afloAdynong Twv  OTTOTEAECOUATWY  TTOU  TTPOKUTITOUV
eQapuolovIag  TIC  TTApATTAvw  PEBOdOoUG  TTPORAswng,  Bewpeital N
eAayioTotroinon TNG MEONG TIMAG TOU OUMMETPIKOU PEoOU  atTdAuTOU
TTOo00TIaioU 0@AAuatog (SMAPE), To OTT0i0 TTAPOUCIACTNKE AVAAUTIKA OTNV
Evornta 3.2.6.

Apxikd, e€ival amapaitnTog 0  JIAXWPIOUOS TWwWV  OTTOTEAEOUATWY  TNG
TIPOCOWPOIWONG O€ TECOEPIG KATNYOPIES, O OTToiEg dlagopoTrolouvTal e Bdon
TOV TIOIOTIKO O€iKTN TNG €ETMOXIKOTNTOG KAl TOV TPOTIO HE TOV OTI0IO
TTpooeyyileTal kaBe popd oTa TAaiola TnG diadikaciag Tou rolling forecasting.
O1 kaTnyopieg auTég gival oI akOAOUBEG:

i.  Kavevog €idoug etreepyaoia eTTOXIKOTNTAG (N0 seasonality index — no
Sh).

i.  Movh emoxikétnTa (Single seasonality) oe emimedo wpag péoa oTnv
nuépa (SI=24).

iii.  Movn emoxikdtnTa (single seasonality) oe emiredo wpag péoa oTnv
eBOouGda (SI=168).

iv.  AITAn emmoxikdTNTa (double seasonality) o€ eTTiTTedo WpPAG PECA OTNV
nuépa kai otnv edopada (Sli=24, SI,=168).

H emmidpaon tng emoxIkOTNTAG 0T Xpovooelpd NG OTZ, 0TTwg £Xel avapepOei
kal oto Kegpdhaio 6, cival 1d1aiTepn onuUAvTIKA Kal €TTNPEAZEI €V TTOANOIG Ta
atroteAéoparta TTou TTapdyovtal atrd TNV TTpooopoiwon. EmiTAéov, oe KGBe
Mia atrd TIG TECOEPIG TTAPATTIAVW TTEPITITWOEIG, TO PEYEBOG TNG ETTOXIKOTNTAG
EMOPA He OIAPOPETIKO TPOTIO Ot KABe PEBOdO TTPORAewns, MeTaBGAAOvVTOG
AAAEG QOPEC TTEPIOCOTEPO KAl AAANEG ANIYOTEPO TIG TIHEG TWV OTTOTEAECUATWV.
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2Tn ouvéxela akoAouBei TTapouciaon KaBWS Kal avaAuTIKh TTEQIYPAP TwV
ATTOTEAEOUATWYV TTOU TTPOEKUYWAV ATTO TN dladIKACia TNG TTPOCOU0IWONG YIA TIG
O1d@popeg peBOOOUG TTPOPAEWNS TTOU  XpnoldoTToInénkav, Kal yia Tig 4
KATNYOPIEG TTOU AQOPOUV TOV TPOTTO AVTIUETWITTIONG TNG ETTOXIKOTNTOG.

7.1 AtroteAéopara SiXwg atraAoipr TG ETTOXIKOTNTAG

Mpodkerrarl yia v 1" opdda amroTeASOUATWY, Kal iowg TNV atmAoUoTepn atd
B€pa TToOAUTTAOKOTNTAG. H TTpOoETTECEPYQTia TwV OEQONEVWY, KAl CUYKEKPIPEVO
NG OTZ, dev TrepihapBdver atmmaloipry TnG €TTOXIKOTNTAG, TTAPd HOVO TNV
KUAION TWV TINWV, WOTE N TTPWTN diaBéaiun mapatipnon va gival oTig 14:00 n
wpa, KaBWS Kal TNV atraloipr Twv PINOEVIKWY TIHWV JE Tn ueBodoAoyia TTou
avaTrtuxbnke ota KepdAaia 5 kai 6. ETmiong, kard 10 OTAdIO TNG
METETTECEPYOQTIAG, N XPOVOOEIPA TWV TIPORAEWEWY TTOU TTPOKUTITEI OTTAWG
TTePIOPICeTal ATTO TO AVWTATO OpIo TIMWV TTou TiBeTal atd tn PAE (150€/MWh).

ACiCel va onuelwbei, TTwWG OTO onueio ekeivo TTou €mMAEyETAl WG in-sample
ociyua, 10 60% Twv dIABECIYWY TTAPATNPENCEWY TNG Xpovooelpdg g OTZ,
TTapoucoIddeTal n avaykn tng d10pBwaong autou Tou MeyEBOUG, TO OTTOIO
oupBoAieTal pe N, Kupiwg yia TIG OKOAOUBEG TTEPITITWOEIG OTTOU YiVETQI
ETTECEPYQTIA TNG ETTOXIKOTNTAG.

AUTO o@eiAeTal OTO yeyovog OTI oAioBaivovTag TIG TTaPATNPEAOEIS WOTE N
TPWTN Ao auTtég va avaeépetal oTic 14:00 n wpa, OTToU CUPPWVA PE TO
AEXMHE vyivetan n emiduon Tou HEIM ka1 n &nuooiotoinon Twv
aTroTEAEOUATWY TOU yia To €TTOpEvOo 24wpo, TTapoucidletal oAicbnon kai
OTOUG ETTOXIOKOUG OEIKTEG, ME QATTOTEAECMUA VA UNV UTTAPXEl CUYXPOVIOUOG
METALU TTOPATNPEACEWY KAl OEIKTWV.

ACiCel va onuelwBei TTWG OTnN  OUYKEKPIPEVN KaTnyopia, OTTou Ogv
TTPayPaTOTIOIEITAI KATTOIOU €idOUC eTTEEEPYATia €TTi TG ETTOXIKOTNTAG, Ba ATAV
oduvatd va pn diopBwbei To N, kal va TTapaueivel wg €xel, aAAd yia Adyoug
OMOIOYEVEIOG METAEU TwVv OTTOTEAEOUATWY TWV TECOAPWY  KATNYOPIWV,
ATTOQACIOTNKE vVa eQapuooBei N 816pOwaon o€ KABE pia atrd auTéG.

O1we avagépbnke oTnv apxr Tou TTapovTog KeaAaiou, KPITAPIO agloAdynong
TWV OTTOTEAEOUATWY TWV PNEBOdWYV TTPORAEYNCS TTOU XPNOCIUOTTOIOUVTAl KT TN
dladikaoia TNG TTPOCOMPOoIWOoNG, €ival O TTOOOTIKOG OTATIOTIKOG OEIKTNG TOU
OUMMETPIKOU pE€oou attOAuTou TToo0OoTIaiou o@AApaTog (SMAPE), KaBwg gival
€KEIVOG O OEiKTNG TTOU WTTOPEI va ATTOTUTTWOEI KAAUTEPA TNV AKPIREIa TwV
d1d@opwVv PEBSdWY TTPORAEWNGS, e¢ac@aliCovTtag XpNoIUOTEPA CUUTTEPACUAT
TToU BonBouv aTtnv €mmAoyr Tou BEATIOTOU POVTEAOU.
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2TOV OUYKEVTPWTIKO TTiVOKO TTOU aKOAOUBEi, TTapoucidlovTal oI PHECES TIPEG
(%) Tou SMAPE yia Tig 6 peBédoug TpdRAewng (Naive, LRL, Theta, SES, Holt,
Damped), 6TTwg auTég TTpoékuywav atro Tn diadikaacia Tou rolling forecasting:

MEOOAOZ | Naive LRL Theta SES Holt | Damped

SsMAPE

(0/) 31,0848 | 42,5993 | 31,0893 | 31,0904 | 44,6469 | 31,3484
0

No Sl

Mivakag 7.1.1. - Méooi Acikre¢ SMAPE xwpic arroerroxikorroinon

Mapatnpwvtag Tov TTapatmmdvw Trivaka, €ivar duvatd va e€¢axbouv apkeTd
OUUTTEPAOHATA, OTTWG YIa TTaPAdElyua TO KATA TTO00 KOAG Ocgixvel va
QvTaTTOKPivVETAI KABE HEBOBOG 0T Xpovooeipd Tng OTZ. e pwTn GAon, ivai
TTPOPAVEG TTwG N MEBodOC NG ATAAG [Mpaupikng MaAivopdunong, oev
akoAouBei IkavoTroIiNTIKG Ta dedouéva, kal TTapouaialel SMAPE Tng Tagng Tou
42,6%, TT0000TO 1810iTEPA UYPNAO TO OTTOIO OE PTTOPEI O KAMIa TTEPITITWON va
atroTeAEOEl AgIOAOYO ATTOTEAECHA. AUTO OQEIAETAI OTO yeyOvOG OTI N €uBeia TNG
aTTAAG YPAUMIKAG TTaAIVOPOUNOoNG, dev gival duvatd va aviatmokplBei ypriyopa
OTIG TAXEIEG KAl ATTOTOUEG METARBOAEG TNG OTX.

AKSuN TTIO aTToyonTeUTIKO €ival TO ATTOTEAECOUA TTOU TTPOKUTITEN yia TO SMAPE
XPNOIMOTTOIWVTAG TO PMOVTEAO YPAMMIKAG TAong Holt. MNa tn BEATIOTR €mTAOYN
TWV TTOPOUETPWY O Kal B Tou poviéAou Holt, xpnoiyoTrolgiTal N pn YPAPUIKA
BeAtioTotroinon  (duadikn), OTTWG TeEPIYypPAPnke oTO0 KegpdAaio 4. Ztnv
TEPITITWON auTh, To O@AAPa ayyilel To 45%, yeyovog To OTToio KaBIoTA Tn
MEBOBO Holt, avagiomaoTn yia Tnv TTapaywyr TPoPAéwewv 6oov agopd TN
xpovooelipd 1ng OTZ.

AUTO TO ATTOYONTEUTIKO ATTOTEAEOMA, €ival TMOAvO va o@eileTal oTnv €TTIAOYN
TWV TIOPAMETPWY O Kal (B, o1 OToieg TIPOKUTITOUV amd Tn Ouadiki
BeATioTOTTOINON TNG MEBODOU. ZUYKEKPIYEVA, N TTAPAUETPOG a Aaupavel TTapa
TTOAU uwnAnR TipnR (0,9661), evwy n TTAPAUETPOSG B AauPBAvel TIUA ONUAvVTIKA
MIKPOTEPN Kal JAAIoTa KovTd oTo pundév (0,0103).
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To yeyovog OT1 n TTAPAPETPOG B TTaipvel TOOO HIKPHA TIPN, OQEiAETal OTO OTI N
xpovooelpd TG OTZ CUUTTEPIPEPETAI WG OTACIUN XPOVOOEIPA (TTOPAUEVEI
oTaBepr) WG TTPOG TO PECO), Kal ETTOUEVWS 0pBWGS TOo B AaupBdavel TOCO WIKPA
TIUA aTTO TN OTIYUR TTOU OEv TTAPOUCIACETAl EUPAVAG TAoNn oTa OedOoUEVA.
Ooov agopd TNV TTOPAPETPO €gopdAuvong a, cival mOavoe HIKPATEPN TIUN
QUTAG va €0IVE Kal KOAUTEPO ATTOTEAEOUA, OPWG N TTEPAITEPW AVAAUCH QuTOU
TOU €YXEIPAMATOG €ival £Ew aTTO TA TTAQICIA TNG TTApoucag AITTAWUATIKNG.

AloonueiwTo €ival TO yeyovog TTwG Ol TECOEPIG EVATTOPEIVOVTEG PEBODOI
(Naive, Theta, SES, Damped), TTapoucidfouv TTapatrAola a1roTEAEOUATA.
2UYKeKpIPEVA, o Oeiktng Tou SMAPE kiveital kovrd otnv Tiu 31%, pe 1O
povTéAo Tng Damped va tmapoucidlel eAA@PuwG XEIPOTEPO OEIKTN aTTd T
uttéAoitta Tpia povtéAa (31,3484). MeTagu Twv TPIWV KOAUTEPWY POVTEAWY, N
Naive €ival gkeivn TTou KOBEI TO vAua TTPWTN, agou TTapoucidlel SMAPE Tng
Té¢Ng Tou 31,0848%, pe deuTtepn KaAuTepn Theta kai SMAPE 31.0893%, kai
TENOG TPiTN TN SES pe o@dAua 31,0904%.

To yeyovog, 0Tl €0TW Kal oplakd To HovTEAO Naive Trapoudiadel To KaAUTEPO
atmmoTéAeopa, dev armroTelei €KTTANEN. 'HON €xel avagepbei oe TTponyouuEvo
KEQAAalo, OTI n MEBODOG Naive ptropei va avratrokpiBei 1d1aiTepa
IKOVOTTOINTIKA O€ TIEPITITWOEIG OTToU N UTTO  TTPORBAEWn  Xpovooeipd
TTapouciddel uwnAn acTtdBeia Kal PHETARANTOTNTA, KOl ETTOPEVWG €ival TTOAU
OUOKOAO va TNV akoAouBroel akpIBwg KATTOIO HOVTEAO TTPOPBAEWNC.

2XETIKA ME Ta MoviéAa Theta kai SES, maparnpeitar oxedov ool
OUNTTEPIPOPA, YEYOVOS atmOAuTa AoyikO, agou n ypauur Theta (2) sivar otnv
oucia 10 povriéAo SES, 10 otroio emoEéXeTal WIKPAG BeATiwong xdpn oTn
ypauun Theta(0), n otroia dev €ival GAAn atmdé Tnv €uBgia ATTAAG YPAPMIKAG
maAivopopnong (LRL). H BeAtiwon autr) o@eideTal ato 611 n ypauur Theta(0),
ouAauBdvel TNV HakpoTTPOBeoun TAON TTOU UTTAPXEl OTn XPOVOOEIpd, OUWG
akpIBwG e1TeIdn n xpovoaoelpd NG OTZ dev TTapouaialel Tdan, dev UTTAPXEI KOl
ouolaoTiK PBeAtiwon oto deiktn Tou SMAPE, oe¢ ouUykpion TTAvIa HE TO
pMovTéNo SES.

€ autd TO Onueio atifel va onuelwBel, TTWS N ETMAOYH TWV TTAPAUETPWYV
e€opdAuvong ota poviéAa Twv SES kai Damped, aAAG Kal OTn ypauun
Theta(2) TTou euTTEPIEXETAI OTO POVTEAO Theta, yiveTal JEow TNG PN YPOUMIKAS
(duadikng) BeATIoTOTTOINONG, AKPIPBWS OTTWG KAl OTNV TTEPITITWON TNG HEBOOOU
Holt TTou ava@épbnke TTPONYOUNEVWG.

H emAoyf Tng duadikAg avalnTnong £vavtl TNG YPOUMIKAG YiveTal yia Adyoug
TaXUTNTAG KAl PIKPOTEPNG TTOAUTTAOKOTNTAG KATA Tn OIAPKEIQ TNG EQAPUOYNAS
TNG S10dIKACIAG TNG TTPOCON0IWONG UE TIG CUYKEKPIMEVEG HEBODOUG, HECW TOU
TTpoypduuatog Matlab, 10 OTTOi0 YpnOoIdoOTIOIEITAI IO TNV TTAPAYyWYHR Twv
ATTOTEAEOUATWV.
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7.2 ATTOTEAEéOPATA ME MOV ETTOXIKOTNTA (S1=24)

MpdkeiTal yia yia TTPWTN TTPOCTIABEIO ATTAACIPAG TNG ETTOXIKOTNTAG ATTO TN
xpovooelipd TG OTX, oTOXEUOVTAG OTAV TTAPAYWYH TTIO  IKAVOTTOINTIKWY
OTTOTEAEOUATWY O CUYKPION HE auTwv TNS 1" Katnyopiag, oTa TTAdicIa TNG
oTTOiag OeVv ETTIXEIPAONKE KAMia evépyela aTTAANOIPNAG TNG ETTOXIKOTNTAG.

H 6An diadikacia BacieTal 0TV UTTOBECN TTWG UTTAPXEI HOVO ETTOXIKOTNTA OE
ETTITTEOO WPAG YECA OTNV NUEPA, KAl ETTOPEVWG Eival aTTAPAITNTN 24 ETTOXIKOI
Ocikteg (seasonality indexes - Sl), adlagopwvtag yia Tnv eP@avion
eTToXIKOTNTOG 0t gRdopadiaia Bdon. H Ttapamdvw uttdBeon, onuaivel
TapdAANAa 6Tl TO nuUEPNOIO TTPOTUTTO TO OTToI0 Bewpeital OTI UTTAPXEI,
eTavaAauBaveral autouolo yia KABe nuépa péoa otnv efOOPAda, dixwg va
AauBdvel uttdywn TIG UTTAPKTEG BIAPOPES TTOU TTapouaialovTal avaueoa oTa
TIPOTUTTA TTOU OKOAOUBOUV 01 KOBNUEPIVEG O€ OXEON UE T ZaBBATOKUPIAKA.

To o1adlo TNG TTPOETTECEPYATiag eUTTAOUTICETAI PE T O10dIKACIA ATTAAOIPNG
TNG ETTOXIKOTNTAG KAl TOV TTPOCOIOPIOUS TWV 24 £TTOXIKWYV OEIKTWY TTOU E€ival
ATTOPAITATOI VIO TNV TTAPAYWYr MIAG ATTOETTOXIKOTTOINUEVNG XPOVOOEIPAG TNG
OTZ, n otroia atroTeAei TTAEOV TNV €i0000 yia Ta dIAQopa HOVTEAD TTPOBAEWNS
TTOU XPNOIYOTToIouvTal KaTd TN d1adIKaoia TG TTPOCOH0IWoNG.

EmmrAéov, Katd 1o OTAdIO TNG PETETTECEPYATIAG, N XPOVOOEIPA TTOU TTPOKUTITEI
w¢ £€000¢ aTTd TO EKAOTOTE PHOVTEAO TTPORAEYNG TTOU £QapudleTal KABE QopA,
UTTOKEITAI O€ ETTAVETTOXIKOTTOINON, XPNOIMOTIOIWVTAG TOUG 24 €TTOXIKOUG
OEIKTEG TTOU UTTOAOYIOTNKAV KATA TNV TTPOETTECEPYQTIa.

ACiCel va avagepBei TwWG N €mAveETTOXIKOTToinon  Paciletal  oTOV
TTOAATTAQCIOOUO TWV OEIKTWV ETTOXIKOTNTAG ME TIG avTioTolXa OedouEva,
ETTOMEVWG TTPOKEITAI YIA TTOANATTAQCIACTIKO PHOVTEAO ETTOXIKOTATAG.

2€ auTh TNV Kartnyopia, traifel yeydAo poAo kai n d16pbwan Tou peyéboug N,
TO OTT0i0, OTTWG ava@EéPBnKe Kal OtV apxn TNG TTPonyoupevng evoTNTAG,
ek@padlel To péyebog Twy in-sample dedopévwy. H di6pbwaon Tou N Bewpeitai
MEICOVOC ONUOCIag TTPOKEIMEVOU OI ETTOXIKOI OEIKTEC VA Eival CUYXPOVIOUEVOI
ME Ta Oedopéva Kal va unv TTapouciadeTal To @aivopevo Tng oAicbnong,
onAadn yia TTapddelypa 0 TTOXIKOG BeIKTNG TTou avagEpeTtal oTig 20:00 n wpa
va TToAAaTTAaoIadeTal ge TNV TIPA TTou avTioToixei oTig 15:00 n wpa, ue
QTTOTEAECHA N ETTAVETTOXIKOTTOINMEVN XPOVOOEIPd TTou TTapAyeTal va gival
Aavoacopévn.

ATO Tn OTIYUA TTOU €CETACETAI N ETTOXIKOTNTA, OEV UTTOPEI va TTapaAEIPOei n
mOlavr €midpacn TTOU UTTOPEI va €xel 0€ AUTAV N aAAayr Twv ETTOXWV PECA
oT1o nuepoloyiakd €1og (calendar effect). MNa 1o Adyo auTd, ival amrapaitntn n
eTTIAOY KATAGAANAoU apiBuol dIaBEécIuwy TTApATNPEROCEWY YIA TOV UTTOAOYICHO
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TWV ETTOXIKWV OEIKTWYV, £€TOI WOTE VA PTTOPOUV QUTOI VO CUMTTEPIAGBOUV Thv
TTANPOPOpPIa TTOU OPEIAETAI OTIG NUEPOAOYIAKES OAAAYEG.

O1 24 etroxikoi O€ikTEG UTTOAOYICOVTAI YIA TIG TTEPITITWOEIG OTTOU AauBdavovTal
uméyn 1,2,3,6,12 unRveg Olabéoigwy  TTapatnpriocwy, aAA& kal oTtnv
TTEPITITWON TTOU AapPBdAveTal To oUVoAo Twv TTapartnprocwyv. H diagopd 1Tou
TIPOKUTITEl ATTO TNV KABe TTEPITITWON, EYKEITAI OTO YEYOVOG OTI PE TN
XPNOIJOTIOINCON TTEPICOOTEPWY 1 AIYOTEPWV PNVWV yIa TNV €gaywyn Twv
OEIKTWV  ETTOXIKOTNTOG, EVOWMATWVETAI KABE @opd OIAPOPETIKOG OYKOG
TTANPOPOPIAg ATTO TIG TTPONYOUUEVEG TTAPATNPIOEIG.

2TOV TTivaKQa TTOU akoAouOei, TTapoucidldeTal o HECOG OTATIOTIKOG O€EIKTNG TOU
OUMUETPIKOU PEOOU aTTOAUTOU TTooOOTIdioU o@AApaTog (SMAPE), yia TiIG 6
MEBOOOUG TTOU XpPNOIYOTToIoUVTAl KATA Tn O1adikacia TG TTPOCOP0oIWoNG,
OTTWG AUTOG TTPOKUTITEI PETA TOV UTTOAOYIOHO TWV 24 E€TTOXIKWY OEIKTWV
(SI=24):

MEOOAOZ | Naive LRL Theta SES Holt | Damped
1 Mnva¢ | 26,1606 | 38,2304 | 26,0253 | 26,0219 | 48,1635 | 26,0414
f{; 2 Mhveg | 26,2117 | 38,1508 | 26,0724 | 26,069 | 46,6392 | 26,0842
q— ov
CI\II H_J 3 Mhveg | 26,3579 | 38,154 | 26,228 | 26,2193 | 46,9235 | 26,223
n| <
> 6 Mnvec | 26,5694 | 38,1082 | 26,4075 | 26,403 | 47,9758 | 26,4121
7))
12 Mrjves | 26,433 | 37,9152 | 26,2541 | 26,2493 | 47,9319 | 26,2602
OAa 25,6652 | 37,3632 | 25,351 | 25,3464 | 49,3313 | 25,3696

lMivakag 7.2.1. — Méooi Aciktec SMAPE ue povh emoxikotnTa o€ emimedo wpag
(S1=24)

Me pia mmpwTtn pamé otov Mivaka 7.2.1, gival ep@avég 0TI oI JECEG TINEG TOU
0ciktn SMAPE €xouv peiwBei aioBntd 010 0UVOAO TOUG, O OXEON ME QUTEG
TTou Trapoucidotnkav oTov [livaka 7.1.1 kai agopoucav Tnv Trapaywyn
TTPORBAEWEWV dixwg atraloipr] TnNG €TOXIKOTNTAG OTn Xpovooeipd tng OTX.
2UYKEKPIYEVA, yia TIG puEBOdoug Naive, LRL, Theta, SES kai Damped, 10
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MEYAAUTEPO O€ TIUA OQAAUA TTOU UTTOAOYIOTNKE yia KABE pia, cival onuavTiké
MIKPOTEPO OKOMPN KAl OTTO TO KAAUTEPO OQAAPQ TTOU TTPOEKUWE XWPIG TNV
ETTECEPYQTIA TNG ETTOXIKOTNTAG OTNV TTPONYOUMEVN EVOTNTA.

Emropévwg, uttapxel oagng £vosign OTI o€ auTh TNV TTEPITITWOT, ATTAAEIPOVTAG
OnAadn Tnv ETTOXIKOTNTA O€ E€TMMTMEdO WPAG MEOA OTNV  NUEPA  Kal
uttoAoyifoviag 24 €TTOXIKOUG OEIKTEG, TA QATTOTEAECPATA  TTAPOUCIAlouV
1I010iTepn PeATiwon kal o O€iktng Tou SMAPE peiwvetal akéun Kal Kard 6
TTOOOOTIAIEG MOVADEG, yIa KABE POVTEAO TTPORAEWNG, EKTOG ATTO TO POVTEAO
Holt.

To povtélo Holt atroTeAei Tn povn Tapagwvia ae auth TN Yadiki BeATiwon Tou
oTaTIoOTIKOU O¢ikTn SMAPE, yeyovog To oTroio dgixvel 0TI TBavoTaTa O PTTopEi
va TIPOCAPPOOCTEl 0T Xpovooelpd Tng OTZ, Tapdyoviag IDIAITEPWG
avagIOToTEG TTPOPAEWEIG.

MdaAioTa, o deikTnG Tou SMAPE, OxI uévo dev BeATIWONKE, aAAG augnBnke, JE
TN MEYAAUTEPN augnon va TTAPOUCIAZETAlI OTNV TIEPITITWON TTOU Ol OEIKTEG
ETTOXIKOTATAG  UTToOAoyioTnKav  AdpBdvoviag utmown oOAa T1a  diaBéoiua
oedopéva, @ravovtag 10 49,3313%, dnAadr TTPOKEITAl yIa Mia TTocOOoTIqIA
peTaBOAA TNG TAENG Tou 9,5% o€ oxéon pe 1O amotéAeopa Tou lMivaka 7.1.1.
ACiCel va onueiwBei, TTwWG n KAAUTEPN ETTIOOCN TTOU KATAYPAQPETAl YIA TO
OUYKEKPIMEVO MOVTENO eival To 46,6392%, TTOO0OTO MPEYOAUTEPO KATA 2
TTOO00TIAIEG HOVADEG aTTO gkeivo Tou livaka 7.1.1

2¢ avrtibeon pe 1o povréAo Holt, Ta uttéAoira TTévTe PovTéAa TTapoucidlouv
onuavTikn BeAtTiwon, kal ydAioTa Kataypd@ouv TNV KAAUTEPN TIUA yia To OEiKTN
SMAPE oTtnv Trepimtwon TTou 1o povtéAo Holt mapouciadel 10 ueyaAuTepo
OQAAPa, dNAAdK OTOV UTTOAOYIOUO TWV ETTOXIKWYV OEIKTWV HE BAON OAEG TIG
d1aB£a1uES TTAPATNPAOEIG.

AloonueiwTo eival To yeyovog, OTI n OeUTePn KAAUTEPN €TTidoon vyia TIG 5
pMEBOOOUG (Naive, LRL, Theta, SES, Damped) kataypd@etal 0To onueio 41Tou
xpnoigotroigital yévo 1 privag dIaBEcIPwy TTapaTNPENOEWY Yia TNV £Eaywyn
TWV OEIKTWYV ETTOXIKOTATAG. 2T OUVEXEID, O00 QUEAVETAI O OYKOG TWV
O10BE0IuWY  TTAPATNPNOEWY, OUYKEKPIMEVA UEXPI Kal Toug 6 upRves (ME
eCaipean povo 1o povtéAo LRL 1o otroio deixvel va ueiwvel To SMAPE oToug 6
MNAVEG), 0 deikTng Tou SMAPE aufdvetal otadiokd, yia va Peiwbei kar TTaA
OTNV TTEPITITWAON TTOU XPNOIMOTTOIoUVTal 12 PRVES TTAPATNPACEWV.

2TO OUYKEVTPWTIKG dIdypauua TTou akoAouBei, TTapoucialeTal n TropeEia TTou
dlaypagel o péoog Oceiktng Tou SMAPE vyia TG OIdQopeg TINEG TWV
TTPONYOUNEVWYV TTAPATNPACEWY TToU AauBdavovtal utroyn, yia TiIG 4 BEATIOTEG
MEBOOOUG TNG TTapoUCag Katnyopiag, dnAadn Tig peBodoug Naive, Theta, SES
kal Damped:
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1 2 3 6 12 all
Mnveg mponyouusvwy maparnprnoswyv

2X. 7.2.1 — Méoor Aciktec SMAPE yia ra povréAa Naive, Theta, SES, Damped (S1=24)

Mapatnpwvtag 1o TAPATTAvW OIdypPaAMPa, YiveTal avTmIAnTTy n  aiobntn
BeAtiwon Tou péoou deiktn SMAPE, katd Tnv e@apuoyn Twv poviéAwv SES,
Theta, Damped, o€ oxéon ue 10 JovTéAO avagopdg Naive. To yeyovog auTto,
UTTOOEIKVUEI TTWG N aug¢non TNG UTTOAOYIOTIKAG TTOAUTTAOKOTNTAG TWV TPIWV
MOVTEAWV O€ Oxéon ME TO MPOVTEAO QvOQOPAg, avTIOTABMICeTal YEow TG
IKOVOTTOINTIKAG  PEATIWONG TTOU ETTEPXETAI OTNV OKPIREIA TWV TTAPAYOUEVWV
TTPORAEYEWV

Ooov agopd TIG KAAUTEPEG ETTIOOOEIG, AQUTEG Tiyoupa eV APOPOUV TO JOVTEAO
LRL, To otroio av kal TTapoucidlel BeATiwon oTo OEiKTN OQAAUATOG, TTAPAUEVEI
OPKETA AVOEIOTTIOTO yIa TNV TTapaywyr TTPORAEWEWY, £XOVTAG WG MIKPOTEPO
o¢iktn SMAPE €va 1mooooTé TnG T1a¢NG Tou 37,3632%.

Emopévwg, OTTWG Kal 0TV TTPONYOUMEVN TTEPITITWON OTTou Oev ARPONKE
utTOéYn N TTapoucia TToxXIKOTNTAG, £TO1 Kal €dw Ta povTéAa Naive, Theta, SES
kai Damped, Trapoucidfouv Ta KOAAUTEPA QTTOTEAEOPATA, ONPAVTIKA
BeATiwuéva o€ oUYKPION YE QUTWV TNG TTEPITTTWONG i (NO SI).

Ta 4 autd povtéAda, TTapoucidlouv TTapdpola aTToTEAéoPATA, Kal yia TG 6
OIAQOPETIKEG TTEPITITWOEIG OYKOU TWV BIABECIUWY OESOPEVWV YIa TNV £CaywWyN
TWV ETTOXIKWY OEIKTWYV, ME Tn MOvn dlagopd OTI TTAéov TO povTéAO SES
kKataAaupavel Tnv TpwTtn Béon, pe T Theta va amméxel eAdxioTa Kal OTIG 6
TTEPITITWOEIG.
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AuTO ogeileTal oTo OTI TO JovTéAo SES &€ AauBdvel uttown Tnv UtTapén Tédong,
TTOU €K TWV TTPayUdTwy dev €XEl €vTovn TTapouadia oTtn xpovooeipd tng OT
oAG  kai  atraAcigeTal  og  peydAo  PaBud  péow TG diadikaoiog
QTTOETTOXIKOTTOINONG TToU £@apudleTal, o avtieon ue 10 PoviéAo Theta,
otTou n ypauun Theta(0) evowpatwvel 6troia moavr TTAnpogopia Tdong yEoa
oTIG Trapayoueveg TTPoRAEwels. Puaikd ol dlaPopég eival eAAXIOTEG, AAAG
TTOPAPEVOUV EPNPAVEIG Kal Xprifouv £¢iynong.

‘Eva TTOAU onuavTikd yeyovog TToU TTPOKUTITEI ATTO T ATTOTEAECHATA QUTAG TNG
Karnyopiag, eivar 611 n péBodog Naive, evw TrapAyaye Ta KoAUTEPA
atmmoteAéoparta otV TrepiTITwon i, £dw Bpioketal atnv 47 B£on, Tiow akdun
Kal atro Tn EBodo Damped.

Emopévwg, €€AayeTal TO CUPTTEPACHO TTWG N EMTUXIA TNG HEBOGdouU Naive
TTPONYOUMEVWG, OQEIAETAI OTN PN ETTECEPYQTia  TNG  ETTOXIKOTNTAG OTN
xpovooelpd Tng OTZ, kabwg o1 uttéAoitreg 3 PEBODOI 01 OTToIEG TTapryayav
e€ioou kKaAa arroteAéopata CUUTTEPIAQUPBAVOUEVNG TNG ETTOXIKOTNTAG, ME TNV
€1I0aYWYN TWV ETTOXIKWVY OEIKTWV BEATIWONKAV O HeyaAUTEPO BaBPo atrd OTi n
Naive.

7.3 AtroTeAéopaTA ME MOV ETTOXIKOTNTA (SI=168)

‘Evag deUTEPOG TPOTTOG ATTONOVWONG TNG ETTOXIKOTATAG OTN XPOVOOEIPd TNG
OTZ, gival n uttéBeon TTwWG UTTAPXEI OV ETTOXIKOTNTA O€ ETTITTEOO WPAG OAAG
péoa oe pia eBOopada, kal OxI PEoa OTNV NUEPA OTTWG UTTOTEONKE OTNV
TTPONYOUMEVN €voTNTA. AUTO TTPAKTIKA Onuaivel 0TI TTAéoV €ival atrapaiTnTol
168 eTTOXIKOI OEiKTEC Kal OXI MOVO 24, KaBwg eEeTAleTal N ETTOXIKOTNTA O€E
etTitredo eBdopadag, d1Tou TTEPIAaUBAvovTal ETITA 24wpa.

2TOXOGC TnG OUYKEKPIPMEVNG TTPOOTIABEIag €ivar va emTeuxbouv akoun
XOUNAGTEPOI OEIKTEC OPAAUATOG aTTO AUTOUG TNG TTEPITTTWONG ii, €¢eTalovTag
TapAAANAa kal Tnv avTidpaon Twv dIdQopwy POVTEAwY TTPORAEYNS TTOU
XPNOIUOTTOIOUVTAI YIO TNV TTAPAYwY ATTOTEAEOUATWY PECW TNG OI1adIKaaiag
TNG TTPOCONOIWONG.

Me autry Tnv umtéBeon, yiveral OoTnV oucia pia TTPWTN TPooTddela va
QVTIMETWTTIOTEI N OeUTEPN OUVIOTWOA TNG TTOANATTAAG ETTOXIKOTNTOG, €KEIVN
TToU avagépetal o BOOPadIaio eTTITTEDO, TTOU OTTWG TTOANAKIG £XEI avapePBEi
oTa TTAdioIa auTAg TNG AITTAWMATIKAG, XapakTnpicel Tn xpovooelpd Tng OTZ.

E&dayovrag 168 e1roxIkoUg BeikTEG, €ival duvatd va avTIUETWTTIOTEN TO TTPOTUTTO
TTou uTtdpxel péoa oTtnv €BOoudda, KabBwg cival cagéc OTI TTapaTnpEital
onPavTikn d1a@opd OTO TTPOTUTTO TTOU OKOAOUBEITaI TIG KABNUEPIVEG ATTO QUTO
Tou 2aPBfatokupiakou. ETopévwg, OIAQOPETIKEG MEPEG MTTOPOUV  va
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eM@aviouv DIOPOPETIKEG HOPPES KAUTTUANG OTZ, KATI TO OTToi0 PTTOPEl va
QTTOTUTTWOEI PE TN ouyKeKpPIPEVN peEBodoAoyia

2TOV TTiVOKQ TTOU aKOAOUBEi, TTapouciafovTal Ol HECEG TIMEG TOU OTATIOTIKOU
OEIKTN TOU CUMUETPIKOU PEoOU aTTOAUTOU TTOOOC0TIIOU OQAApaTog (SMAPE),
OTTWG AUTEG UTTOAOYiIoTNKAV yia KABe pia atrd Tig 6 peBddoug TpORAeWnS TTou
xpnoigotrolouvtal Katé mn diadikacia Tou rolling forecasting:

SI=168
SMAPE

lMivakag 7.3.1. — Méoor Aciktec SMAPE ue povh emmoxikdtnTa o€ emmimedo wpag
(SI=168)

ACiCel va avagepbei 10 yeyovog OTI yia TOV UTTOAOYIONO Twv 168 €TTOXIKWV
OeIkTwV, AauBdavovtalr uttown OAec ol dIoBECIYEG TTapPATNPAOEIS, KABWS HE
QUTO TOV TPOTTO ATTOTPETTETAI N TOAVOTNTA EUPAVIONG OAICONoNG METALU TWV
OEIKTWV ETTOXIKOTNTAG KAI TWV TTAPATNPNOEWV.

Me pia TTpwTtn pamd, gipal egeavis n avtidpaon Tou poviéAou Naive atrévavTi
oTnV €Qappoyn 168 €ToxIKWV OEIKTWYV. 2& oUYKPIoN YE TNV BEATIOTN £TTidOON
yla Tnv Trepimtwon ii, o 0eiktng SMAPE vyia 10 poviéAo Naive eival
MEYaAUTEPOG €dw KaTd 0,13 TTOCOOTIAIEG HOVADEG.

O1mwg mTapatnpndnke Kal oTnv TTponyoUuevn €vOTNTA, AUTO OQEIAETAI OTO
yeyovog 6T To povtéAo Naive, v BeATiwoe onuavTiké TIG ETMOOCEIG TOU ATTO
TN OTIYMA TTOU QVTIUETWTTIOTNKE N €TTOXIKOTNTA, 0 OUYKPION TTAVIa HPE TNV
TTEPITITWON |, OV TTapouaiace TOOO PeYAAN BeATiwon GCO OI UTTOAOITTEG TTEVTE
pEBOBOI, Kal €181kd o1 Tpeig KaAuTepeg (Theta, SES, Damped).

To povrédo LRL, tmrapoucidlel rapdpola cuutrepipopd pe autd Tng Naive,
OnAadn ep@avifeTal EAAQPUWGS XEIPOTEPO ATTO TN BEATIOTN £TTiIGOCT TOU yIa TNV
TTeEPITTTWON i, pe pia dlagopd oTto d¢eiktn SMAPE tng T1d¢ng Twv 0,1177
TTOoOOTIAIWY Povadwy. Autd mmlBavoTaTa o@eileTal 010 OTI N €lcaywyry 168
ETTOXIKWYV OEIKTWV £EOO0BEVIOE AKOUN TTEPIOCCOTEPO TNV TTAPOUCIA TAONG OTN
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MEO®OAOZ | Naive LRL Theta SES Holt | Damped

OAa 25,7923 | 37,4809 | 25,2775 | 25,2736 | 46,4451 | 25,2803
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xpovooelipd g OTZ, pe amotéAeoua 10 poviéAo LRL va avrarrokpiBei o€
QUTO TO YEYOVOG OONYOUNEVO O€ JEYOAAUTEPO COAAUA.

To povtéAo Holt, TTapapével Kal O€ auTr) TNV TTEPITITWON N XEIPOTEPN ETTIAOYNA,
TTapdyoviag ammoTeAéopaTa  eAAQPWS PeATIwPEVO O€  OXEOn ME TNV
TTponyoupevn TTePITTTWon (S1=24), Ta oTToia OPWS TTAPAPEVOUV XEIPOTEPA ATTO
auTtd TnG TrepiTITwong i (no Sl). Ze autd To onueio, BewpeiTal AoPAAEG va
EIMwWOEl TTWG Ta PEXPI OTIYMAG atroTEAEéOUATA OEIXVOUV OTI N OUYKEKPIMEVN
MEBODOG TTapauével OTABepd oOTnv TeAeutaia B€on aT1rd T OKOTTA TwV
EMOOCEWY, KAl HE PEYAAN dla@opd akoun Kal atrd 10 poviéAo LRL, yeyovog
TTOU UTTOOEIKVUEI TTWG OEV UTTOPEI va QVTATIOKPIOEI OTIC 1DI0MOPYPIES TNG
xpovooelpdg  1ng  OTZ, avegapt\Twg  otmrolacdATroTe  d1adIKaciag
TTpoeTTeCEpyaTiag UTTORAAAETaI KABE @opd n uTrd TTPORAEWN Xpovooeipd.

Ooov agopd Ta Tpia evattropeivavTa povréAa, dnAadn ta pyovtéAa Theta, SES,
Damped, autd TTapoucIAlouv OUOI0 CUUTTEPIPOPA, KATI TO OTI0I0 ATAV
EMPAVEC Kal aTTd TIC OUO TIPONYOUMEVEG TTEPITITWOEIG TIOU €EETAOOBNKAV
(S1=24, no Sl). Ta Tpia povTEAa eugavifouv TTOAU pIKpr BeATIwon ava@opika
ME TO O¢eiktn SMAPE, o€ oUyKpION WE TNV TTEPITITWON i, diaTnpwvTag TNV idia
aKPIBWG oelpd atrd okotid atrdédoong. KaAutepn néBodoG eupavileTal va givai
n SES, mapouciddovtag pia TrToocooTiaia yeTaBoArn tng 1édéng Tou 0,288% o€
ouykpion P TNV TepitTrTwon li, kal 23,015% og ocuykpion Pe TNV TTEPITITWON I.

AvTioToixn ouuTrEPIPOPA TTapaTtnpEitTal Kal amd 1o poviéAo Theta, To oTT0i0
TTapoucoiddel pia TTooooTiaia PHeTABOAN TnG TGENS Tou 0,29% o€ oUuyKpion HE
TNV TTEPITITWON i, Kal 22,99% o€ oUyKpIoN YE TNV TTEPITITWON i.

TéNOG, TO TpiTO KAAUTEPO povTéAO (Damped), xapaktnpileTal atrd TTocooTIaia
MeTaBoAn 0,35% o€ ouykpion e TNV TTEPITITWON i, Kal 24% o€ oxéon PeE TNV
TEPITITWON |, JETABOAEG UEYOAUTEPEG OE OUYKpPIoN YE Ta GAAa dUO POVTEAQ,
YEYOVOG TTOU UTTOOEIKVUEI KAAUTEPN avTaATTOKPIOoN Tou poviéAou Damped oTtnv
gloaywyn 168 eToxIKwy OEIKTWYV EvavTl 24.

7.4 AtroteAéopara pe dITAR eroxIKOTNTA (double Sl)

Mpdkeirtal yia TNV 4" kal TeAeuTaia KaTnyopia aTmOTEAEOUATWY. TO Kupiapxo
OTOIXEIO O QUTH TNV TTEPITITWON €ival N avayvwpion TNG TTapouciag dITTANG
ETTOXIKOTNTAG, KaI N Trapouciacn KAatdAAnAou TpOTTou €gAAEIPnG TNG atmd Tn
xpovooelpd Tng OTZ. OTTwg Kal OTIG TTPONYOUNEVESG KATNYOPIES, £TO1 KAl £0W,
¢nToupuevo gival n 600 TO duvaTOv PeEYaAUTEPN PBEATIWON TNG ATTOBOONG TWV
MOVTEAWV TTPORAEYNS KAt Tn di1adikaoia Tng TTPOCOUOIWONG, ME KPITAPIO
TTAVTA TO OTOTIOTIKO OEIKTN TOU CUMMPETPIKOU PECOU QTTOAUTOU TTOCOOTIAIOU
o@aApaTog (SMAPE).
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ApXIK&, n Utto €€€TOON XPOVOOEIPd, UTTOKEITAI OTNV yVwoTA TTAéov dladikaaia
TTPOoETTECEPYQTiag (KUAIoON TTapatnpAcEwy, atraAoipry UNOEVIKWY TIMWVY). ZTn
OUVEXEIO AKOAOUBEI O UTTOAOYIONOG 24 €TTOXIKWY OEIKTWV OE ETTITTEDO WPAG
TTOU A@OPOUV TO NUEPNOTIO TTPOTUTTO TNG ETTOXIKOTNTAG, TO OTTOIO ATTOTEAEI TNV
TPWTN OUVIOTWOO TNG OITTAAG ETTOXIKOTATAG OTn Xpovooeipd Tng OTZ.
OuolaoTiIKG TTPOKEITal yIa TRV TrepiTTwon i (SI=24), kard@ Ttnv oTtroia
QVTIMETWTTIOTAKE N NUEPAOIA ETTOXIKOTNTA UE TOV id10 aKPIBWG TPOTTO.

To onueio TTou dIOPOPOTTOIEITAI N CUYKEKPIPMEVN KATNYOPIO aTTO TNV KATNyopia
i, €ival gkeivo OTTOU MPETA TOV UTTOAOYIOUO TwV 24 €TTOXIKWY OEIKTWV TTOU
a@opPOUV TO NUEPAOIO TTPOTUTTO, TO OTToI0 Bewpeital OTI eTTavaAauBaveTal
QuTOUOI0 YIa KABE NUEPA, aKOAOUBEI O UTTOAOYIONOG 168 ETTOXIKWYV DEIKTWYV O€
emiTed0 wpPaAg, ol oTroiol agopouv TO eRdopadiaio TTPOTUTTO, TO OTTOIO
atroTeAei TN OeUTEPN CUVIOTWOA TNG OITTAAG ETTOXIKOTNTOG.

Emopévwg, n Baoikry uttéBeon auTAG TNG KATNYOPIAS ATTOTEAECHATWY gival OTI
avayvwpiletar n utmmapén OITTANG €TTOXIKOTNTAG OTn Xpovooelipd Tng OTZ,
dlaxwpiletal o€ U0 OUVIOTWOEG, ONAadA NueEPOIo Kal eBdopadiaio TTPATUTTO,
Kal uttoAoyidovTal yia TNV KABE ouvioTWOoa Ol AvTIOTOIXOI ETTOXIKOI OEiKTES, 24
yla 1o nuepnoio rpdTutro Kai 168 yia To eBdouadiaio.

Eivar TTOAU onpavtiké n QTroeTmoxIKOTIoinon va Yivel Je Tn O€Ipd TToU
ava@épBnke katéd TO OTAdIO TNG TIpoeTTegepyaaiag, dnAadn TpwTa va
UTTOAOYIOTOUV OI 24 €TTOXIKOI OEIKTEG TNG TTPWTNG ETTOXIKNG OUVIOTWOOG, Kal
OTn OUVEXEID, OUM@WVa TTIAéOV MPE TNV EVOIAPEDN OTTOETTOXIKOTTOINUEVN
XPOVOOEIPA TTOU TTPOEKUYE, va UTTOAOYIOTOUV oI 168 €TTOXIKOI OEIKTEG TNG
0eUTEPN OUVIOTWOAG.

O Adéyog yia Tov oTT0i0 TTPETTEl va TnpEiTal auti n ocipd eivalr 6T, OTnv
TEPITITWON TToU €¢dyovTav TTPWTA oI 168 €TTOXIKOI BEIKTEG TTOU APOPOUV TO
eBoopadiaio TTPAOTUTTO, Ba UTTEPKAAUTITAV THV TTANPOYOPIa TTOU UTTAPXEI MECQ
OTO0 nuepnoio TTPoTUTTo. Me ammAd Adyia, 1o €fdopadiaio TTPOTUTTO Ba
QaTTOPPOPOUCE TNV TTANPOPOPIa TOU NUEPACIOU TTPOTUTTOU, OTTWGS CUVERN KOl
otnv TepirTwon i (SI=168), kaBwg o1 €TTOXIKOI OEiKTEG €ival 0 wpIaio
ETTITTEDO.

Emopévwg, yia va amo@euxbei n atmmwAeia TNG TTANPOPoOpIag Tou nuepProiou
TIPOTUTIOU, TTPONYEITAI O UTTOAOYIONOG TwV 24 £TTOXIKWYV OEIKTWV (SI=24), Kkal
a@ou éxel e€aoc@alioTei n atraloipr) TNG TTPWTNG ETTOXIKAG CUVIOTWOAG,
akoAouBei 0 TTPoadIopIoudS Twy 168 eTToXIKWY OLIKTWY, ATTAAEiPpovTag £TOI
Kal To gBdopadiaio TTPOTUTTO £TTOXIKOTNTAG. ALiCel va avo@epBei, TTwG oTnv
TTEPITITWON TTOU TO €Bdouadiaio TTPOTUTTO AVTIMETWTTICOVTAV PE 7 ETTOXIKOUG
OceikTEG, évav yia KABe nuépa TG BOONAdAC, TOTE TO evOedEIYUEVO Ba RTAV Va
yivel mTpwTtn n amaloipry tou gRdoupadiaiou TTPOTUTTOU Kal UCTEPA TOU
nUEPNOIOU.
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Baoikn mpoUté6eon o€ autr) TNV TTEPITITWON Ba ATAvV O TTapATNPACEIS va
gival og emmimedo nuUéEPAg Kal O WPAG yia TNV €gaywyn Twv 7 TTPWTWV
OEIKTWY, KAl OTN OCUVEXEID VO avAayovtav Kal TTAAI o€ €TTITTEdO WPAG YIa TV
eCaywyn Twv 24 JEIKTWV NUEPNOIAS ETTOXIKOTATAGS. H ouykekpipévn diadikaoia
gival MOavo va eKQUAIZE TN apxIK @UON TwV TTapaATnPERocwy, AOYog yia Tov
OTTOI0 AUTO TO EyXEipnUO TTOpPAPEvEl €CwW ATTO TA OpId TNG TTAPOUCAG
AITAWPATIKAG.

2XETIKA ME TO OTAdIO TNG METETTECEPYQOiag, dev Traifel pOAO n oeipd Pe TNV
OTTOIO YIVETAI N ETTAVETTOXIKOTTOINON YIa KABE pia atmmd Tig dUO OUVIOTWOEG,
KAaBwg TTPOKEITAI YIa TTOAATTAACIOOTIKI ETTOXIKOTNTA, KOI ETTOPEVWG N OEIpA
ME TNV oTToia B4 Yivel 0 TTOAAOTTAACIAOPOG TNG KABE OUAdAG ETTOXIKWY OEIKTWV
ME TIC TTapaTtnproelg Oev TTPOKOAEl KATTOIOU €idoug MPETABOAR} OTO TEAIKO
ammoTéAeopa. Eivalr onuavtiké va avagepBei Twg TTPOKEITAl yia évav atTAoiKo
TPOTTO AVTIMETWTTIONG TNG OITTARG ETTOXIKOTNTAG. YTTAPYXOUV TTIO EEEIDIKEUUEVEG
MEBODOI, augnuévng TTOAUTTAOKOTNTAG, Ol OTToiEG eV evidooovTal oTa TTAQioIa
TNG TTapoUcag AITTAWMATIKAG.

2TOV TTivaKa TTou akoAouBei, TTapouaidlovTal Ol JECES TIMEG TOU OTATIOTIKOU
Oeiktn SMAPE, yia 1a 6 govTéAa TTOU XpnoIJOoTTolouvTal KATA TN d1adIKagia TNG
TIPOCOPOIWONG, YIa TOug OIAPOPOUG CUVOUOCUOUG TwV OEIKTWV NUEPHOING
ETTOXIKOTNTAG WE TOUG OeikTEG €Bdopadiaiag etToxikoTnTOS (1, 2, 3, 6, 12 KaI
OAOI Ol PUNVEG):

MEOOAOZ | Naive LRL Theta SES Holt | Damped

1 Mnvac | 24,3993 | 36,6691 | 23,8551 | 23,8509 | 45,6236 | 23,8582

- 2 Mnveg | 24,3999 | 36,6692 | 23,8564 | 23,8521 | 45,6236 | 23,8591
D w

% % 3 Mnveg | 24,3999 | 36,6692 | 23,8563 | 23,8521 | 45,6244 | 23,8591
S| =

8 7] 6 Mnveg | 24,4008 | 36,6696 | 23,8572 | 23,8529 | 45,6293 | 23,8598

12 Mnveg | 24,4026 | 36,6695 | 23,8589 | 23,8547 | 45,6357 | 23,8615

OAa 24,403 | 36,6688 | 23,8602 | 23,8559 | 45,6383 | 23,862

Mivakag 7.4.1. - Méooi Acikte¢ SMAPE e OItTAn ToxIKOTNTA O€ ETTITEOO WPAS
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Otmwg @aivetar kai otov llivaka 7.4.1., yia Tnv €gaywyn Twv 24 BEIKTWV
NUEPROIAG ETTOXIKOTATAG, XPNOIMOTTOINONKE OTTWG Kal OoTnV TTEPITITWON i,
OIaQOPETIKOG OYKOG OIOBECINWY TTAPATNPACEWY, HJE OTOXO TNV €UPECN TOU
I0AVIKOTEPOU OUVOUOOUOU METAEU TNG TTPWTNG Kal TnNG OeUTEPNG ETTOXIKNAG
OuVIOTWOOG TNG OITTANG €TTOXIKOTNTAG. ETNITTAEOV, yIa TOV UTTOAOYIOUO Twv 168
OeIkTWV eRdopadiaiag etoxIKOTNTAG, AR@PONkav uttdywn OAa Ta dlabEoipa
dedopéva, akpIfwg OTTwG Kal oTnv TrepiTTTwon i (SI=168).

To eyxeipnua TNG QVTIMETWTTIONG TNG DITTANG ETTOXIKOTNTAG YE TN MEBodOAoyia
TTOU aVOTITUXONKE TTapatravw, OeiXvel o€ TTpwTn @Aacn va BeATiwvel aiocbntd
10 d¢eikTn Tou SMAPE, yia 6Aa Ta povTéAa TTpOBAEWNG TTou XpnolyoTroiénkav
otnv Tpooouoiwon Tou rolling forecasting. H updévn Tmapagwvia o€ authi Tn
Madikn BeAtiwon eival kal TTAAI TO povTéAo Holt, TTou evy BeATILONKav ol
EMOOOEIC TOU O€ OXEON ME TIG TTEPITITWOEIS i (SI=24) kau iii (S1=168), TTapdyel
ATTOTEAEOUATA PE APKETA UYNAOUG OEIKTEG TPAAUATOG.

ACiCel va onueiwBei, TTWG akOun Kal O€ QUTH TNV TIEPITITWON OTToU
QVTIMETWTTIOTAKE N OITTAR ETTOXIKOTNTA, TO KAAUTEPO ATTOTEAECHA YIa TH PEBODO
Holt, To otroio eivar éva TT0000TO CQAAUATOG TNG TAENG Tou 45,6236%,
TTAPAUEVEI XEIPOTEPO ATTIO TO ATTOTEAECHA TTOU TTAPOUCIACTNKE OTOoV [livaka
7.1.1 kai agopouce TNV PN OTTAAOIPr) TNG ETTOXIKOTNTAG ATTO TN XPOVOOEIPA
NG OTZ, yeyovog TTou UTTOdEIKVUEI TTwG TO PovTéAo Holt dev BeATiwoveTal o€
KAuia a1rd TIG TPEIG TTEPITITWOEIS QVTIUETWITIONG TNG ETTOXIKOTNTAG, OITTAAG N
M, TTAPOUCIACOVTAG T KAAUTEPO ATTOTEAEOUATA EKEI OTTOU OEV UTTAPEE KaUia
atraAoipn TNG ETTOXIKOTNTAG, dnAadn oTnv TrepiTrtwon | (no Sl).

Ava@opikd pe 1o povtéAo LRL, autd Tapouciddel TIg KAAUTEPES ETTIOOCEIG TOU,
o€ oUyYKpIoN Kal YE TIG 3 TTPONYOUNEVES KATNYopieg atmmoTeAeopdTwy. Opwg, o
0eikTNG o@aAparog SMAPE diatnpeital o€ apkeTd uwnAd eTTiTTeda akOUN KAl
O€ QUTH TNV TTEPITITWON.

To yeyovog autd dev avaipei TNV PEYAAN TTPO0d0 TTou €TTEQEIEE TO POVTENO
LRL kaBwg utmpEe petdBaon amd v 1" otnv 4" katnyopia atmoTeAeaudaTwy,
@TAvovTag TEAIKA o€ pia TToooOTIaia METABOAN TG TA&ENG Tou 16,17%,
ouykpivovTag Tnv BEATIOTN TIPNA Tou Mivaka 7.4.1. pe autr Tou Mivaka 7.1.1.

EmmAéov, Tapatnpeital Twg n péBodog LRL, mapoucidlel To PEATIOTO
atmmoTéAeopd TNG OTAV yIa TOV UTTOAOYIOHMO Twv 24 JEIKTWV NUEPNOING
ETTOXIKOTATAG AauBdavovtalr uttdywn OAEC Ol TTPONYOUMEVEG TTAPATNPOEIC,
aKPIBWG OTTWG CUVERN Kal TNV TTEPITITWON i (S1=24), 6TTOU 01 KOAUTEPEG TIPEG
Tou &¢ikTn SMAPE TTapartnpouvtav oTnv TTAEioyn®@ia Toug oTo idlo onueio.

AvtiBeta, o1 péBodor Naive, Theta, SES, Damped avramokpivovial e
OIAQPOPETIKO TPOTTO OTAV ATTAAOIPH TNG OITTANG ETTOXIKOTNTAG, TTAPOUCIACOVTAG
TIGC BEATIOTEG TIMEG TOUG yIa TO cuvduaoud OtTou AauBaveral uTTown Povo 1
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MAvVAg TTapeABOVTWY dedOUEVWV YIa TRV EEQYWYH TWV 24 NUEPNOIWY ETTOXIKWV
OEIKTWV.

2XETIKA PE TO POVTEAO avagopdg Naive, TTapoucIAleTal onUavTIKy BEATIwON
oto O¢iktn Tou SMAPE, pe T BEATIOTN TIUA va €ival akéun kar 1,393
TTOOOOTIAIEG POVADEG XAPNAOTEPN aTTd €Keivn TNG TTEPITITWONG i, Kal va
BeATiwveTal Katd 27,4% 0 OXEON YE TO ATTOTEAECUA TTOU TTAPOUCIAZETAI OTOV
Mivaka 7.1.1.

Emopévwg, 1o povtéAo Naive, akoAouBei pia tTopeia avdAoyn Pe TO PJOVTEAO
LRL, evrouToig deixvel va BEATIWVEI O PEYAAUTEPO BaBUOG TIG ETMIOOCEIG TOU KAl
VO  AVTOTTOKPIivETAl  KOAUTEPA  OTIC  OIAQOPETIKEG  TTPOCEYYIOEIS  TTOU
Tpayuarotroinénkayv, petaBaivoviag amé v 1" omv 4" katnyopia
ETTECEPYQTIAG TNG ETTOXIKOTNTAG OTN Xpovooelpd Tng OTZ.

Ava@opIKa PE TIG UTTOAOITTEG EBOBBOUG TTPORAEWNG, TTAPATNPEITAI TTWG KAl O€
QUTAV TNV TTEPITITWON KAaTtaAauBdavouv TIG TPEIG TTPWTEG BECEIS aTTd OKOTTIA
EMOOCEWY, TTAPOUCIACOVTAG TOUG XaunAdTepoug dcikteg SMAPE. H pébodog
SES, diatnpei Ta TTpwTEia, TTETUXAIVOVTAG TNV KOAUTEPN €Tido0n TnNG OTO
ouvduaoud otrou AapBavetal uttéwn 1 PAvVAg TTPONYOUREVWY TTAPATNPHOEWY
yia Tnv €€aywyn Twv TTPWTWV 24 BEIKTWYV ETTOXIKOTNTAG, OTTWS CUUPAIVEI Kal
ME Ta povTéAa Theta kar Damped.

H Ty auth civar éva o@aApa tng 1agng tou 23,8509%, XaunAOTEPO KATA
1,4227 TT0000TIQIEG JOVADES ATTO TO KAAUTEPO QTTOTEAECUA TNG TTEPITITWONG il
(S1=168), gtavovrtag akdun Kal o€ pia TTooooTiaia PMETABOAN TNG TALNG TOu
30,35% o€ oxéon pe TNV ApxIKN Tiup Tou SMAPE TTOU TTOPOUCIAOTNKE OTOV
Mivaka 7.1.1.

H trooooTiaia auTr) YeTABOAN, €ival PeEyYaAUTEPN QKOPN Kal aTTd EKEivn TTOU
TTapartnpEeital yia 1o yovréAo Naive, uTtodeIkvUovVTag TO HEYAAO QVTIKTUTTO TTOU
€IXE N QAVTIMETWTTION TNG OITTANG ETTOXIKOTNTAG TIAVW OTO OCUYKEKPIYEVO
MovTéAO TTPOBAEYNG.

H péBodog Theta, diaypdagel e€icou onuavtiki BeAtiwon, akoAouBwvTag
avaAoyn Tropeia ue ekeivn TNG pEBOGdou SES. Zuykekpipéva, o BEATIOTOG
0eiktng SMAPE o€ autr] Tnv katnyopia icoutal pe 23,8551%, yeyovog 1mou
KaBioTd 1o HovTéAO Theta To deUTEPO TTIO AIOTTIOTO AVAUECO OTA 6 POVTEAQ
TTou €geTdoOnkav. Kataypdeetal pia diagopd NG TaENg Twv 1,4224
TTOCOOTIAIWY POVAdWY O€ OXECN ME TNV TIEPITITWON i, VOUPEPO OXEDOV
TQUTOONUO ME eKEIVO TNG PeEBOOoOu SES, Kkai pia OuvoAikh TToocooTiaia
peTaBoAn TG Tagng Tou 30,33%, TTOCOOTO EAAPPWGS MIKPOTEPO ATTO EKEIVO TNG
pEBOOOU SES.

Emopévwg, cival ao@aAéc TAéov va emTwBei, TTwg n pEB0dOG Theta,
QVTATTOKPIVETAI JE TTAVONOIOTUTIO TPOTTO 0€ oxéon e T uEBodo SES, kai aTig
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4 Ol0QOPETIKEG KATNYOPIEC AVTIMETWTTIONG TNG ETTOXIKOTNTAG, OIaypAPOVTaG
onPavTikn BeATiwon.

TéNog, 10 poviéAo Damped, kiveitalr TTOAU Kovid oTa 2 TTpoava@epBEévTa
MoVTEéAQ, KaTaypd@ovTag egioou peydAn BeATiwon ava@opikd Pe Tnv akpiBeia
Twv TTPoBAéWewv TTOU TTapdyel. H OuvoAikr) TTocoOTIqia PETAROAR TTOU
TTaPOoUCIAleEl TO OUYKEKPIMEVO WOVTEAO OuyKkpivovTag Tn PEATIOTN TIUAR TOU
Mivaka 7.4.1 pe v TipnR Tou lMivaka 7.1.1, @tavel péxpl kal 1o 31,39%. To
yeyovog autd, KaBiotd 10 poviéEAo Damped, wg 10 TTI0 BEATIWPEVO POVTEAO
Katd tn didpkeia NG MeTdBaaong atmd tnv 1" atnv 4" Katnyopia avTIYETWTTIONS
TNG ETTOXIKOTNTAG OTN Xpovooelipd NG OTZ.

2TO OUYKEVTPWTIKO dIdypauua TTou akoAouBEi, TTapoucialeTal n TTopeia TTou
dlaypdgel o p€oog O¢iktnG Tou SMAPE, yia 1a 4 BEATIOTA POVTEAQ, yia TIG
O1d@popeg TIUEG TOU OYKOU Twv TIPONYOUHUEVWY  TTAPATNPNACEWY  TTOU
AauBdavovtalr uttoWn yia TOV UTTOAOYIOPO Twv 24 OEIKTWV NUEPHOING
ETTOXIKOTNTAG, VIO TNV TTEPITITWON AVTIUETWTTIONG TNG OITTANG ETTOXIKOTNTAG UE
TN peBodoAoyia TTou avaTTuxdnke 0Tn TTapouca evoTnTa:

Double SI

24,45

24,35 -

24,25 -

24,15 -

24,05

23,95

SMAPE (%)

23,85

23,75

23,65

23,55

1 2 3 6 12 all
Mnyveg mponyouusvwy maparnprioswv

2X. 7.4.1 — Méoor Aciktec SMAPE yia ra povréAa Naive, Theta, SES, Damped
(Double SI)
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2UYKpivovTag TO Trapatmmdavw diaypapua pe 10 didypaupa 7.2.1, yiveral
avTIANTITH N TTOAU pEYAAn €mmidpacn TTOU €iXe N QVTIUETWTTION TNG OITTANG
ETTOXIKOTATAG OTNV akpifeia Twv TTapayopevwy TTpoBAEwewy. ETmiTAéov, Ta
Tpia PéATIOTa poviéAa (SES, Theta, Damped), O&cixvouv ocagéoTtaTa
MEYOAUTEPN PeATiwon o€ oUYKPION ME TO POVTEAO ava@Qopdg, evw OTNV
TTEPITITWON AVTIMETWTTIONG TNG MOVNG ETTOXIKOTNTAG N dlIAQOopd TOU POVTEAOU
Naive pe Ta UTTOAOITTA KUMQivovTay 0€ TTOAU XaunAOTEPQ ETTITTEDA.

Emopévwg, Ommwg avaeépbnke kai otnv Evotnra 7.2, n augnon 1ng
TTOAUTTAOKOTNTAG, AVTIOTABWICETAI HE AKOUN MEYOAUTEPN ETTITUXIA, KAl OE QUTA
TNV TIEPITITWON, MEOW TNG ONUAVTIKAG PBeATiwong TNG péOoNG TIMAG TOU
oTaTIOTIKOU OgikTn SMAPE, yia OAeG TIG TTEPITITWOEIG TTOU AauBAveTal uttTdWNn
OIOQOPETIKOG OUVOUAOMOG YIa TNV €gaywyrp Twv OU0 ouddwv OEIKTWV
ETTOXIKOTNTAG (Sly, Sly).
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KepdAaio 8. AvdAuon BéATioTwv AtTroTeAseoudTwyv MNpooopoiwonc

210 TTapwv Ke@AAaio, TrapouciddovTal Kal avaAuovtal ol 3 BEATIOTEG PEOEQ
TIUEG TOU OTATIOTIKOU O¢ikTn SMAPE, OTTWG auTtég TTpoékuyav ammo Tn
dladikaoia TnG TTPoCOoMoiwong, OoUPewva Mde  Tn  PeBodoAoyia  TTOU
QvaTITUXONKE YIO TIGC S5 KATNYOPIEG OTTOTEAECUATWY, XPNOIUOTTOIWVTAS Ta 6
OIaQOPETIKA HoVvTEAa TTPOBAEWNnS TTou TrapoucidoTnkav oTo KepdAaio 7.
EmmAéov, yivetal TTpooTTddeia eTeCAynoNG TwWV TTOPANETPWY TTOU KaBdpioav
TNV EUPAVION TWV CUYKEKPIUEVWY QATTOTEAECUATWY, KABWG KAl AETTTOPEPNG
YPOQIKA avaAuon TNG akKPiBEIag TwV TPIWV KAAUTEPWY JOVTEAWV TTPORAEYWNG.

8.1. MoioTik AvdAuon AkpiBeiag ATTOTEAECHATWYV

‘ExovTtag TTAéov uTToAoyioEl Toug péooug BeikTeG a@aApaTog SMAPE, yia kdbe
Mia a1rd TIC 4 KATNYOPIEC QVTIMETWTTIONG TNG ETTOXIKOTNTAG KAl YIO KABE
MOVTEAO TTPORBAEYNG TTOU XpPnoIYoTrolEiTal Katd Tn diadikagia TTPOCoPoiwang,
gival duvaTd va eVTOTTIOTOUV Ol TPEIG BEATIOTES £TTIOOCEIG, AVAUECO OTO OUVOAO
TWV ATTOTEAECUATWV.

Omwg  avagépbnke kai  oTtnv  Trponyouuevn EvotnTa, n  TrepiTTwon
QVTIMETWTTIONG TNG OITTANG ETTOXIKOTNTAG, TTPOODIOPICOVTAG 2 OIOPOPETIKES
OMADOEG ETTOXIKWYV OEIKTWYV (24 BEIKTEG NUEPNOIAG ETTOXIKOTNTAG Kal 168 deiKTES
eBoopadiaiag emmoxIKOTNTAG), PeATIWOE KATA TTOAU TIG €mMOOCEIC Twv 5
MOVTEAWV TTPOBAEWNG TIOU XpnoldotToiNdnkav kKard T1n  dladikaoia Tng
TIPOCONOIWONG, PE £¢aipeon TTAvTa To JovTéAo Holt To oTToio TTapouciace TV
KaAUTEPN €TTIOOCT) TOU OTNV TTEPITITWON YN OTTAAOIPAG TNG ETTOXIKOTNTAG.

Emropévwg, o1 3 BEATIOTEG TINEG TOU OTATIOTIKOU O€ikTn SMAPE, TTapaTtnpouvral
otov [livaka 7.4.1, KaBIOTWVTOG HE QUTO TOV TPOTIO TN OUYKEKPIMEVN
kartnyopia (double SlI), Tn BEATIOTN €mAOYA METAEU TWV TEOOAPWY KATNYOP

IV QVTIMETWTTIONG TNG ETTOXIKOTATAG TTOU £EETACTNKAV OTO TTapwv Ke@dAaio.
To yeyovog autd, emIRERAIWVEI TNV CNPAVTIKN ETTIPPON TTOU £XEI N OUVIOTWOA
NG OITTANG E€TTOXIKOTNTAG OTN xpovooelipd TG OTZ, kal TTapd TOV ATTAOIKO
TPOTTIO AVTIMETWTTIOAS TNG OTA TTAQiCIa auTAS TNG AITTAWUATIKAG, TTapdxenkav
aTToTEAEOUATA EUPAVWIC PeATIWPEVO O Oxéon ME KABe AGAAN KaTtnyopia
ATTOTEAEOUATWV.

ACiCel va onuelwBei TTwS Kal Ta Tpia KAAUTEPQ ATTOTEAEOUATA, TTAPATNPOUVTAI
yla To ouvduaoud €keivo otov otroio AapBdvovrtal uttéwn TTponyouueva
O0edopéva evog priva yia TNV e€aywyn Twv 24 €TTOXIKWY OEIKTWV NUEPATIOG
ETTOXIKOTNTOG.

21OV 0KOAouBO Trivaka, TTapoucialovral Ta 3 KAAUTEPO ATTOTEAECUOTA TOU
0¢eikTn SMAPE, 0TTw¢g autd uttoAoyioTnkav cup@wva ue Tn peBodoloyia 1Tou
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avaTITUXONKE yIa TNV QVTIMETWTTION TNG OITTANG ETTOXIKOTATAG, KABWG Kal T
MOVTEAD TTPOPAEWNG Ta oOTroia  TTapAyayav Ta OUYKEKPIYEVA BEATIOTO
atroteAéopara:

Double SI
MONTEAO SMAPE (%)
SES 23,8509
Theta 23,8551
Damped 23,8582

lMivakag 8.1.1. - BéAniaror Méoor Acikteg SMAPE g d1mTAn emmoxikotnTa o€ mmimedo
wpacg (Sl=24, S12=168)

MapatnpwvTag ToV TTAPATTAVW TTiVOKA, KaBioTaTdal OaPEG TO yeyovog OTI Ogv
UTTAPXEl onUavTIKh dlagopd oTnv ammdédoon Twv TpIwv hovTéAwv SES, Theta
kal Damped. O oTatoTikog deiktng SMAPE kiveital oTa idia eTTiTreda Kal yia Tig
TpEiG TTpoavapepBeioeg peBOdOUG, pe To poviéEAo SES va mapoucialel 1o
BEATIOTO BeikTN, ME MIKPR dlagopd aTrd TIG AN dUO ueBBdOUG.

AuTO TTOU €VOIaQEPEl OTNV TTAPoUCa @Aar, €ival 0 AGyog yia TOV OTTOI0 TO
MovTéAo SES, Trapoucidletal wg TO BEATIOTO, €0Tw KAl PE TTOAU MIKPN
dlagopd, vyia Tnv Tapaywyr TPoBAéwewv Tng OTZ. Zuykpivoviag TO
OUYKEKPIPEVO POVTENO pE TO YOVTEAO Theta, gival ao@aAéG va ImTwBel TTwe n
KAAUTEPN TTPOCOPUOYI TOU TTPWTOU £vavTl TOU OEUTEPOU EYKEITAI OTO YEYOVOG
OTI TO povTéNo SES, 6¢ AapBdvel uttown Tnv TTapouacia Taong oTn XPovooelpd
Tng OTZ.

AUTO AEITOUPYEI EVUEPYETIKA OTNV TTApaywyr Twv TTPORAEWEwWY, KOBWS OTTwG
EXEl ava@epBei TTOANGKIG PHEXPI TWPA, N Xpovooelpd Tng OTZ dev TTapouciadel
Tdon (oTdoIuN WG TTPOG TO PECO), KAl ETTOPEVWG N UN QVTIMETWTTION TNG aTTd
TO MOVTEAO TTPORAEwnGg Teivel va BonBd otnv KaAUTEpPn TTPOCAPUOYH TOu
MovTéAoU TTAvw oTa dedopéva TNG UTTO TTPORAEWNS XPOVOOEIPAG.

AvTtiBeta, TO poviédo Theta, kai ouykekpigéva n  ypauup  Theta(0),
EVOWMOTWVEI OTIG TTapayopeveg TTPORAEWEIC TNV OTTola TTIBavr) TTAnPoPopia
TIPOEPXETAI OTTO TNV TTAPOUCia POKPOTTPOBeoung TA0NG, ag@ou oTnV ouadia
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TIPOKEITAI VIO €QApUOYN TNG €uBgiag atmAfg ypauuikAG TTaAivopounons (LRL)
TAvw oTn xpovooelpd Tng OTZ. To gyxeipnua autd atmmodeikvUETal TTwG OeV
TTaPAyel IKAVOTTOINTIKA ATTOTEAEOUATA, YEYOVOG TO OTI0I0  ETIRERAIWVETAI
TTAPATAPWVTAG TIG IDIAITEPA UETPIEG ETTIOOCEIS TTOU TTAPOUCIALEI TO POVTEAO
LRL ( Mivakeg 7.1.1 - 7.4.1).

Emopévwg, T1O €yxeipnua Tou poviéAou Theta, va OTTOTUTTWOElI TNV
BpaxutrpdBeoun TTAnpo@opia yéow TNG ypauung Theta(2), n otroia dev givai
GAAN a11é 10 povTéAo SES, o€ cuvduaouO PE TNV TTAPOUCia HaKPOTTPOBEoUNG
Tdong péow TNG ypapung Theta(0), atrodeikvUETAl PN IKAVOTTOINTIKO, O€
ouykpion TTavia pe 10 poviéAo SES, kKaBwg n atroucia pakpotrpoBeoung
Tdong oTn xpovooelpd Tng OTZ akupwvel o€ PeyadAo Babuod T Asitoupyia NG
ypauung Theta(0), repiopiCovrag Tn duvaTdTNTA TOU CUYKEKPIPMEVOU UOVTEAOU
va TTPOCAPHOCTEl 600 TO duvaTOV KAAUTEPA OTNV UTTO £€£TOON XPOVOOEIpd.

Ooov agopd Tn ouykpion PETALU Twv OUO povTéAwv egopdAuvong (SES,
Damped), TTapatnpeital Kar o€ AuTr TNV TTEPITITWON TTOAU pIKpr d1agopd aTO
ociktn Tou SMAPE. A6 kaBapd BewpnTik OKoOTTd, To PoviéAo Damped
Bewpeital OTI avTaTToKpiveTal KAAUTEPa o€ oxéon ME Ta GAAa U0 HOVTEAQ
eKOETIKAG €gopdAuvong, aAAd pbévo o€ TTEPITITWOEIS OTTOU opileTal PeEYAAOG
opifovtag TTPORAeWNG. AvTIBETA, OTNV TTEPITITWON TTOU £CETACETAI, O OpifovTag
TPORAeWnNS dlatnpeital o€ XaunAd emmimeda (24 wpeg), KABWG evOIaPEPE!
TTEPICOOTEPO N TTAPAYWYH BPaxuTTpoBeopwy TTPORAEWewWV OTa TTAQiIoIO TNG
Aoyikn¢ Tou day ahead forecasting.

Emopévwg, pe 6edopévo 0TI To povTEAo Damped avTaTTokpiveTal KAAUTEPA O€
TEPITITWOEIG OTTOU  {nTeital n Tmapaywyn HecoTTpOBeouwy TTPORAEYPEWY,
oUpewva e TN Bewpia TTou TTapoucidotnke otnv Evotnra 4.2.3, Bewpeital
AoyIKA) N atTOKAIoN OTNV a1TOdO0N TTOU TTAPOUCIAlEl TO v AOYW HOVTEAO O€
oxéon ue Ta povréAa SES kai Theta, evrouTolg n ammokAion auTtr diatnpeital o€
TTOAU xaunAd emmimeda, yeyovog TTou UTTOdEIKVUEl TTWG To PovTéAo Damped
MTTOPEl va TTapdayel agldAoyec TTPOPRAEWYEIC, KATI TO OTTOI0 O@EiAeTal OTNV
BEATIOTN €TTIAOYN TWV TTAPAUETPWY 4, B, KaI .

H KaTdAANAn €1MAOY TWV CUYKEKPIMEVWV TTAPAPETPWY NECW TNG dIAdIKOTIag
™G Oduadikng avalntnong, eEao@alilel v 600 TO duvatd KaAUTEPN
TTPOCOPUOYl Tou HOVvTEAOU oTa dedopéva Tng xpovooelipdg tng OTZ, pe
atmrotéAeopa 1o poviédo Damped va kataAauBavel Tnv 3" kaAuTepn Bon, ammd
OKOTTIAG aKpiBeIag Twv TTapayouevwy TTPOoRAEWEWY, avApeoa OTa 6 PHOVTEAQ
TTOU XPNOIJOTToIoUVTal KATd T d1adikacia TG TTPOCON0IWoNG.

BeBaiwg, 10 id10 10xU0El Kal yia Ta 2 KaAUuTepa povTéAa (SES, Theta), yia T1a
OTTOi0  XPNOIYOTIOIEITAI €TTIONG N MN  YPAMMIKA BeEATIOTOTTOINON yIa TNV
TTOPAUETPO O TOU MOVTEAOU SES, TTpokelgévou va eTTIAEYETal KABE @opd n
BEATIOTN TIUA TNG OUYKEKPIPEVNG METARANTAG ECOPAAUVONG.
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2TOV TTAPOKATW TTivaka, Trapoucialovral ol TIEG TTou  AauBdvouv ol
TTapAPETPOI €OPGAUVONG a, B, KABWGS Kal N TIPA TNG TTapAPETPoU BI6pBwong
TNG TAONG @, KATA TNV TeAeuTaia emavaAnywn tng diadikacia Tou rolling, yia Ta
povTéAa Damped kai SES, yia Tnv mTepiTITwon O1Tou TTapouciacav 1o BEATIOTO
0¢eikTn SMAPE oTnv Katnyopia emmegepyaaiag NG dITTANG ETTOXIKOTNTAG:

DOUBLE Sl
Tiun NMapauérpou
MONTEAO
a B ®
SES 0,6773 - -
Damped 0,6567 0,6497 0,0103

MNivakag 8.1.2. - EmAeyuEVES TIUEC TTAPAUETOWY yia OITTAN ETTOXIKOTNTA O€ ETTITTEOO
wpag (S1=24 — 1 urvag, S12=168)

H 1y TTou Aaupavel n TapdueETPOG a Kata Tn diadikaoia UTTOAOYIOHOU TNG
ypauung Theta(2), dev eugavifetal otov TTapatdvw Trivaka, OI10TI OTTOTEAEI
eowTtepiky Olepyacia TG MeEBOdou Theta kKal Oev KpiveTal OKOTTIUN N
KATaypa®n TNG CUYKEKPIUEVNG TIMAG, EVTOUTOIG TOVICETAI TTWG XPNOIYOTTOIEITAI
n d1adikaoia TNG PN YPAMMIKNAG BEATIOTOTTOINONG KAl OE€ QUTA TNV TTEPITITWON.

Mapatnpwvtag Tov [lMivaka 7.5.2, €ival epg@avég OTI TNPOUVTAI OPICUEVEG
Baoikég BewpnTiKEG TTPOUTTOBECEIG, OTTWG gival yia TTAPAdEIYHa TO yeyovog OT
n TIUA TNG TTapauéTpou B eival xaunAdTepn ammd ekeivn tmmou AapBdver n
TTapdueTpog a. EmmmAéov, gival onuavtikd 10 yeyovog TTwg n TTapAPETPOS a,
AapBdavel TTapdpola TIPA Kal yia Ta dU0 POVTEAQ, KATI TO OTTOI0 EVOEXOMEVWG
TIPOKOAEI TNV TTapaywyry TTPoBAEwewv pe 1600 HIKPR Olagopd aKpiBelag
METOEU Twv BEATIOTWV POVTEAWV TTPOBAEYNS, OTTWG TTAPOUCIACTNKAV GTOV
Mivaka 7.5.1.

Evroutoig, mpofAnuartifel 10 yeyovog TwG N TTAPAMPETPOS B, av  Kal
XOUNAOGTEPN aTTO TNV A, TTAPOUCIACEl APKETA UWNAR TIUr, KATI TO OTT0i0 dgv
Bewpeital 10avikd, kKaBwg n xpovooelpd Tng OTZ dev TTapouaidlel Tdon, Kai
ETTOPEVWG PIO XOUNAR TIUA TNG TTapapéTpou B mBavo va BeAtiwve aiodbntd Tnv
atrédoon Tou povréAou Damped.
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Ava@opIKG ME TN TIUA TTOU ETTIAEYETAI yia TNV TTOPAPETPO @, Bewpeital
TTEPICOOTEPO ATTO ATTOOEKTH), KABWGS emmAéyeTal péoa oto didotnua [0, 1], TO
oTToio €ival Aoyikd KaBwg TTPOKEITAl yia TO WOVTEAO @Bivouocag TAoNG
(Damped), kai emmAéov AapBdver iy kovrd oto 0, yeyovdg TO OTToio
QTTOTUTTWVEI TNV aTToudia Tdong oTn xpovooelipd Tng OTZ. XnueiwveTal, TTwg
000 TTI0 EMPAVAG €ival N TTAPOUCia TAONG OE Wia XPOovooelpd, TOOO TTIO KOVTA
oTn Jovada €ival N TIPA TNG TTAPAPETPOU @. ZTNV TTEPITITWON TTOU £EETAZETAI, N
aTtroudia Taong €ival ooPng, Kal ETTOPEVWG OpOwG ETTIAEYETAI TTOAU XauNAR
TIUA yia T YETABANTA @.

‘Eva  akOun yeyovog G&lo oxoAlaopou, eival €KeEivo TNG €TTIAOYAG Tou
KatdAAnAou ouvduaopoU Twv OUO0 OPAdwY  ETTOXIKWY  OEIKTWV  TTOU
uttoAoyiCovtal OoTa TTAQiCIO TNG TTEPITITWONG QAVTIUETWTTIONG TNG  OITTAAG
ETTOXIKOTNTAG. Eival onuavTiké va TOVIOTEN TTWG Kal Ol TPEIG BEATIOTES TIUEG TOU
oeiktn SMAPE, TrapartnpouvTtal yia TNV TIEPITITWON OTToU Ol 24 OE€iKTES
NUEPROIAG ETTOXIKOTATAG UTToAoyifovtal pe Bdon pévo 1 priva 1I0TOPIKWV
TTAPATNPRCEWV.

‘Evag mBavog AOyog yia TO yeEyovog auTtd, €ival OTI oI TTapaTnproElg
Bpiokovral o¢ wplaio emmimedo. ETmopévwg, €xovrag oa  deiyua 720
Tapatnenoclg (30 nuépeg €mi 24 wpeg), €ival duvatd va ATTOTUTTWOEI OTOUG
ETTOXIKOUG OEIKTEG €VOG OPKETA IKAVOG OYKOG TTANPOQPOPIaG OXETIKA UE TO
TTPOTUTTO TTOU OKOAOUBEI N Xpovoaoelpd.

EmmpdoBeTa, n avadeign Tou OUYKEKPIPEVOU CUVOUAOHUOU WG Tou BEATIOTOU
o€ OUYKPION ME TOUG UTTOAOITTOUG TTOU €&eTAlovTtal, onuaivel TTwg 1 urRvag
TTapaTNEACEWY, Bewpeital 1IBavIKOS yia va Kataypdwel Tn oTtadiakr aAlayni
METALU TWV ETTOXWV TOU €TOUG, KAl VA OTTOTUTTWOElI KAAUTEPA Tnv €TTidpacn
TToU auTh N aAAayr PTTopEi va €xel otn Xpovooeipd 1ng OTZ.

Emiong, n €mAoyl OAwv Twv TTPONYOUUEVWY TTOPATNPACEWY OTNV £Eaywyn
Twv 168 deikTwyv efdopadiaiag eTTOXIKOTNTAG, BewpeiTal wg N MO AcPAAiG,
ATTOPEUYOVTAG £TO1 OTTOIOONTTOTE EVOEXOMEVO EUQPAVIONG QTTOOUYXPOVICHOU
TWV ETTOXIKWY OEIKTWY KAl TWV TTAPATNPENCEWY PE TIG OTTOIEG AVTIOTOIXICOVTAl.

8.2 NoooTikA AvaAuon Akpifeiag ATTOTEAEOHATWY

2€ QUTO TO onEio, BewpeiTal TTOAU XPAOIUN N YPAPIKA avatrapdoTacoTr], KaBwg
Kal n avdAuon g akpifelag Twv Tpiwv BEATIOTWY PovTéAwv (SES, Theta,
Damped), 6TTwg auth Tpoékuye atmd Tn dladikacia TnG TTPOCOPoIWwoNG, YIa
TNV KOTNYOoPia ATTOTEAEOUATWY TTOU OXETICETAI UE TNV AVTIMETWTTION TNG OITTARG
ETTOXIKOTNTAG, OAAG Kal TO BEATIOTO Ouvduaoud UuTToAoyiIopoU Twv OUo
OMAdWYV ETTOXIKWYV OEIKTWV TTOU XPNOoIdoTToINenkav katd tn dladikacia 1ng
KAQOIKAG atToouveeong.
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2€ TTPWTN @dAon, g¢eTdleTal n amrdédoon Tou «VIKNTRApPIou» PovTélou SES, o€
oxéon Tavia PeE T MEON TIMA TOU OTATIOTIKOU O¢giktn SMAPE 10U
Tapouoidotnke otov [livaka 7.4.1. 210 OIdypaupa  TTOU  aKOAouBEi,
TTapoucidlovTal ol TIES Tou BeikTn SMAPE, 6TTwg auTéC TTPOKUTITOUV Yyia KABE
wpa, Ye opi¢ovra piag efOoPAdAC:

SES - Double Sl

25 r./\ J‘[WMMA\

N
oy

[EnY
~N
b

[EN
w

SMAPE (%)

0 20 40 60 80 100 120 140 160
Hours

2X. 8.2.1 — Acikre¢ sSMAPE o¢ emimedo wpac yia opifovra gfdouddac, yia 1o HOVTEAO
SES (double SI)

Mapatnpwvtag 1o TTAPATIAVW OXAMA, YIVETAI EUQAVAG N TTapoudia evog
ETTOXIKOU TTPOTUTTOU, TO OTTOI0 O@EiAeTal OTNV aduvapia TTARPoug £CAAeIwng
TNG ETTOXIKOTNTAG ATTO Tn Xpovooelpd TG OTZ, KaBwg 6TTwS avapépdnKe Kai
OTO TTPONYOUPEVO KEPAAQIO, XPNOIUOTTIOIEITAI €vAG APKETA ATTAOIKOG TPOTTOG
yIQ TNV AVTIMETWTTION QUTAG.

Otmwg eival avapevouevo, 600 TTPoXwWPOUV 01 WPES aufdvetal Kal o O€iKTNG
Tou SMAPE, pe amotéAeopa va gival gueavig n Trapoucia Tdong oTo
OUYKEKPINEVO  didypappa.  EvrouTolg, TrapaTtnpeital  dia  TTPOOdEUTIKA
oTaBgpOTTOINCN TWV TIMWV TOU OPAAPOTOS YUPW atro TNV TIUA 25%, yeyovog
TTOU UTTOBEIKVUEI TNV IKAVOTTOINTIKA TTPOCOPUOYr Tou JovTéAou TTpOBAEWNS
oTnv xpovooeipd tng OTZ.

Evdlagépov TTapoucidlel n ouykpion Tou oxAuaTtog 8.2.1, he Ta avrioToIXa
oXAuaTa TTou TTPOKUTITOUV Yyia Ta dAAa dUo povtéAa, Ta poviéAa Theta kai
Damped. Z1a ak6AouBa oxnuara, rapouaciadovral ol deikte¢ SMAPE yia KGBe
wpa e opiovra gdouddag, yia Ta yoviEAa Theta kait Damped avrioToixa:
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Theta - Double SI
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2X. 8.2.2 — Acikte¢ SMAPE o¢ emimedo wpac yia opifovra Bdouadag, yia 10 JOVTEAO
Theta (double SI)

Damped - Double SI
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2x. 8.2.3 — Acikre¢ SMAPE o¢ emmiredo wpac yia opilovra Boouddag, yia 10 HovréAo
Damped (double SI)

Mapatnpwvrtag kai Ta 3 oxAuata (8.2.1 - 8.2.3), kabiotatal eppaveg OTI ol
d1a@opEg eival EAAXIOTEG, Kal &g Ba fTav UTTEPPOAN va eImmwOei OTI gival oxXedov
adUvaTo va EVTOTTIOTEI KATTOIO KpauyaAéa Slapopd oTnV akpiBela Twv TPIWV
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MoVvTEAWV TTPOPRAewnG TToU egeTdlovtal. Autd ATAV AVOUEVOPEVO, KOBWG ol
BEATIOTEG p€oeG TIUES TOu OeikTn SMAPE TT0U TTapoucidoTnkav otnv Evotnta
8.1, améxouv eAdxioTa HETAEU TOUG, YeEYOVOG TTOU TTPOMNAVUE TTAPOUOIa
YPAQIKI CUUTTEPIPOPA TWV WPIAIWY CEOAUATWY TWV TPIWV OIOPOPETIKWV
MOVTEAWV TTPOBAswng. EmimmAéov, kai ota 3 dlaypAuhoTa eu@aviCeTal €va
KOIVO ETTOXIKO TTPOTUTTO, TO OTTOIO OTTWG TTPOAVOPEPONKE OPEIAETAI TNV OTEAN
eCaAeIwn NG eToxIKOTNTAG ATT TN Xpovooelipd Tng OTX.

‘Exovtag Hia oAOKANPpwHEVN €IKOVA TG HOPYPNG TWV WPIAIWY TQOAPATWY, YIa
Ta Tpia BEATIOTA poOvTEAa TTPOPBAEwnG, Bewpeital TTAéov aTTapaiTnTo Vva
eCetaoTei oM@ kal avoAubBei n emidpacn Tou opidovia TTPOBAEYNS oTNV
emmidoon Tou PEATIOTOU poOvTEAOU SES, €xoviag TAvIa WG KPITAPIO Tn
BeATiwon Tou oTaTioTikoU deiktn SMAPE.

H avdAuon autr) a@opd Kupiwg OTn CUUTTEPIPOPA TWV OEIKTWV TPAANATOG
SMAPE, dnAadr Tnv TTopeia TTou diaypd@ouv ol TIHEG TWV OPAAPATWY KaTd TN
d1dpkela Tou opiovTa TTou €Xel TeBei Katd Tn dladikagia TNG TTPOCOUOIWONG.
lNna 1o Adyo autd, n opbr emAoyr Tou opifovra TTPORAEYNCS cival peiCovog
onuaciag kal kaBopilel ev TTOAAOIC TNV aKpiBeia Twv TTAPAYOUEVWV
TTPORAEWEWV.

O opiCovrag TTpORAewns dev €xel uovo pia €vvola. AtroteAei TTapdAAnAa Kai
TNV TrEpiodo TnNG diadikaoiag Tou rolling, kabBwg eTnpeddel Kai TN cuxvoTnTa
avavéwong Twv TTpoBAéwewv. OuolaoTIKG TTPOKEITAI yia Mia TPICUTTOOTATN
TTOPAPETPO, N OTToia TTaifel iowg To OoTTOUdAIOTEPO POAO OTNV TTPOOTTIABEIN
BeAtiwong TNG akpiBelag Twv TTapayopevwy TTPORAEWewWY. ETTopévwg, n
ox€on TOU TTEPIYPAPEl TOV TPOTIO HE TOV OTIOI0O OXETICOVTIAl Ol TPEIG
OIaQOPETIKES £vvoIeG TOU opiCovTa TTPOPRAEWNG Eival N €EAG:

1
Zvyvotnta Avavéwong IpoLAéYswv

horizon = lNepiodoc rolling =

ATé Tnv TTapatmmdvw oxéon kabioTaral cageg, 0TI 0G0 auaveTal 0 opifovTag
TOOO MEIWVETAI N OouxvoTNTA avavéwons Twv TTPORAEWEWY, KAl ETTONEVWG
eTnpeddeTal N akpiBela Twv TTPORAEWewWV. AuTd TToU eVvOIAPEPE! Eival O TPOTTOG
ME TOv oTroio €mdpd n aufopciwon TNG ouxvoTNTag avavéwong Twv
TTPORBAEWEWY, Kal eTTOPEVWG TOU opifovta TTPORAEWNS, oTnv akpifeia Twv
TTPOPRAEYEWV.

MNa va yivel katavonTh aut n €midpacn, KPIVETAI aTTapaiTNTO Va €EETAOOEI N
akpiBela Twv TTPORAEWEWY o€ nNUEPAOIO ETTITTEDD, Kal OXI O€ WPEIAIO, OTTWG
TapoucidoTnke ota oxAuaTta 8.2.1 €wg 8.2.3. Autd emITUYXAVETAlI PE TOV
UTTOAOYIONO TwV PEOCWV nueEPnaiwv deikTwv SMAPE, dnAadry utroAoyileTal n
pEon TIPA Twv BEIKTWV SAPE KABe wpag yia kGBe nuépa TpdRAewns (SMAPE).
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2T OUVEXEIQ, EXOVTAG TIG MEOEG TIMEG TWV OQAAUATWY yia KABE wpa yia pia
eBOOAGda, uttoAoyileTal o HECOG OPOG yia KABE 24 wpeg, dnAadn yia KABe
nuépa atod TIG 7 nuépeS TG eROouddag (mean(sMAPE)), kaBwg autdg eivai
Kal o apxikd kaBopiopévog opifoviag TPORAewng katd Tn  diadikacia
TTpooopoiwong. TeAIKA, TTPOKUTITOUV 7 PEOEG TINEG Tou OcikTn SMAPE, pia yia
KaBe nuépa TG gpdopadag. MNa Adyoug karavonong, n peBodoAoyia TTou
TTEPIYPAPNKE, TTAPOUCIAZETAI OTO AKOAOUBO oYX ua:

SAPE QPEL
1...24 25 .48 49 .72 73...96 97_. 120 121 .. 144 145 .. 168

N 1
3

2
w
E
@)
a 4
C
= 5
W

6
=
==

: vV V¥ VWV VYV Vv v v v v v
Mean 1 .. .24 25 _ 4849 72 73 .96 97...120121...144 145 . 168

3 L L O O -

mean1 mean2 meand meand mean5 meanb mean7/
2X. 8.2.4 — MeBoboAoyia utroAoyiouou péowyv Tiuwv sMAPE

‘ExovTtag, uttoAoyioel Ta nuepniola péoa o@aApata sMAPE, eivar duvarn n
TTapaywyr €vog ypa@riuaTog To OTToio duvaTtal va TTapouCIAoEl TNV £TTidpacn
TNG ouxvoTNTag avavéwong Twv TPORAEYewy OtV okpifeia  Twv
mpoBAéwewyv. To didypapua autd, amapTifetar amd OUo  OIAPOPETIKES
YPAPIKEG TTAPAOTACEIG.

H mpwTn, agopd 10 d¢iktn Tou pécou SMAPE T1rou Tmapouadialetal Kabwg o
opiovrag TTPORAewns autdvetar amd Tn Mia oTIC €MTA nuépeg. ETmiong, n
OUVYKEKPIMEVN YPAPIKA TTapAoTacn €xel TNV I10Io0Jop@ia  OTI Ol VEEG
TTOPAYOUEVEG TIPORBAEYWEIG AVTIKABIOTOUV TIG TTPONYOUNEVEG, E ATTOTEAECUA Ol
TTPORAEYEIG TTOU UTTOAOYIOTNKAV Yia opifovTa ico PE 1 nUEPQ, Kal apopouv, va
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ETTIKAAUTITOVTAI OTTO €KEIVEG TTOU TTAPAXONKaAV yia opifovia 2 NUEPWYV KOK.
EtTopévwg, n TTpwTn ypa®Ikn TTapdcTacn Oev TTAPOUCIAdel TIG TTPAYUATIKA
TTAPATNPOUUEVEG TIMEG TOU pEoou Otiktn SMAPE.

AvtiBeta, n OelTeEpn  ypa@ik TTapdoTacn  a@opd  TIC  TTPAYMATIKA
TTAPATNPOUUEVEG TIMEG TOU OEIKTN TOU pEoou SMAPE. 2Tnv TTEPITITWoN auTh, Ol
vEEG TIPOPRAEWEIC Bev  ETMIKAAUTITOUV TIG TTPONYOUMUEVEG, KATI TO OTT0IO
EMTUYXAVETAl PECW TNG METAROANG TnG TTePIGdou Tou rolling, dnAadn ol
TpoBAéWeIg TTapayovTal KaBe 2" uépa, ) KaBe 3" nuépa Kok.

210 OI1dypappa  TTou  akoAouBei, TTrapoucidlovral Ta  OUO  TTAPATTAVW
ypa@nuarta, Tou agopouVv TNV TIPR Tou péoou deiktn SMAPE ouvapToel Tou
opiCovta TPOPAeywng (f Trepiodog rolling, 1 1/ouxvotnTta avavéwong
TTPORBAEWEWV):

SES - sMAPE

24,5
23’5 /

o /
/ T~ - |conic
—o—Real

SMAPE (%)

1 2 3 4 5 6 7
Opidovrag=lepiodog rolling =1/Zuxvornra Avavéwong lNMpoBAéwswv

2X. 8.2.5 — Méooi b¢ikte¢ SMAPE cuvaprriioeil Tou opilovra mpoLBAsywns ya 1o uovréAo
SES (double SI)

Mapatnpwvtag To TTaPATTAVW OXAMA, YIVETAI EUQAVEG TTWG 000 AUEAVETAl O
opifovtag TTPORAEYNG, KAl ETTOPEVWIG PEIWVETAI N CUXVOTNTA AVAVEWONG TWV
TTPOPBAEWeWYV, TOCO0 peyaAuTepPn eival Kai N pgéon Ty Tou O¢iktn SMAPE, kai
ETTOPEVWG TOOO XEIPOTEPN €ival N AKPIBEIA TWV TTAPAYOUEVWY TTPORAEWEWV.

AUTO onpaivel TTwG, YTTOPEI va eTTIAEYET pEYANOG opifovTag TTPORAEWNS, OTTWG
yia TTapddeiyua ol 7 nuépes (1 eBdoudda), aAAd 1o Tiunua gival n au¢non Tou
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Oeiktn SMAPE KaTtd TIEPITTOU S TTOOOOTIAIEG MOVADEG O€ OXEOon ME TNV
TTEPITITWON OTTOU TIAEYETAI OpPifovTag Hiag NUEPAG. AgiCel va TovioBEi, TTwG N
éviovn Ola@opd TTou TrapaTnpeiTal PETaEU Twv OUO ypa@nudTwy, oTnv
TTEPITITWON TTOU 0 opifovTag eival 4 nuéEPES, UTTopEl va atrodobei oe kaBapd
TUXQio Yeyovog.

H pop@r) Twv dU0 ypa@IKwy TTApAoTACEWY Tou oxnuartog 8.2.5 dev eival
Tuxaia, aAAd Baciletal oTn Bewpia Twv SIACTAPATWY EUTTIOTOOUVNG TWV
TTapayopevwy TTpoBAEwewyv. H Bewpia autr) avagépel Twg 600 augavetal o
opiCovtag TPOPRAeYng, TOOO QUEAVETAlI TO €UPOG Twv  OlACTANATWY
EUTTIOTOOUVNG, OAANG pEXP! €vOG Onueiou, Atrd To OTTOIO TTapaATnEEiTal TAon
OUYKAIONG. 210 akOAouBo oxnua, TTapPoucIAleTal n BewpnTIK PoPP Tou
€UPOUG TWV OIACTNUATWY EUTTIOTOOUVNG, TTPOKEIMEVOU VA YiVEl QVTIANTITA N
OMOIOMOP®Ia O€ OUYKPION JE TA YPAPUATA TOU OXAMATOG 8.2.5:

A
Confidence
interval
horizon
— )
Confidence
interval
\ 4

2X. 8.2.6 — EUpoc¢ diactnudrwy euTTioToouvnc auvaptnael tou opifovra mpoBAswng

2TO OonuEio autd, TTapouaiadel HEYAAO evOIA@EPOV N TTEPAITEPW AVAAUCH TOU
oxnuatog 8.2.5, yéow TNG TTApaAywyng e€vog OeuTEPOU dlayPAPUATOS OTO
OTT0i0 Ba ATTOTUTTWVETAI O TPOTTOG PE TOV OTTOI0 KATAVEUETAI N KABE pia TIUA
TWV 7 EIKTWV OQAAUATOC TTOU TTAPOUCIACTNKAY, VIO KABE nuépa TTPORAEWNG.

2TNV ouacia, TTPOKEITAl yIa €va YyPAPnNUA TO OTT0I0 TTAPOUCIAEl TOUG PEOOUG
NUEPROIOUC OEIKTEC TQPAANATOC, OTTWG auToi dlauopPWVOVTal VIO KABE
dIa@OPETIKA TTEPITITWON TOu opiovTa TTPORAEYNG (1-7 NUEPEG).

2TO OUYKEVTPWTIKG didypapua TTou akoAouBei, TTapouaidlovtal Ta ypa@iuaTa
TTOU A@OPOUV TOUG TTPAYUATIKA TTAPATNPOUPEVOUG NUEPNOIOUG JECOUG DEIKTEG
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SMAPE, TTOU QVTIOTOIXOUV OTIG 7 DIOQOPETIKES TTEPITITWOEIG TTOU AduBdvovTal
utTéWYn yia Tov opifovta TTPORAEYNG:

SES - Daily sMAPE

26
25 = —
.
24 /
/ ¢ sMAPE 1
S w5 \APE 2
a » ,/,k —=—SMAPE 3
% ——SsMAPE 4
21 +-sMAPE 5
. ——sMAPE 6
=0=sMAPE 7

19

18

1 2 3 4 5 6 7

Days

2X. 8.2.7 — Méooi nuepnaoior ocikte¢ SMAPE via 1i¢ 7 dIaQOPETIKES TIUEC TOU opilovTa
mpoLAswn< ya 1o uyovréAo SES (double SI)

Maparnpwvtag To TTAPATTAVW OXAMA, €ival EHPAVAG N BIOPOPA TTOU ETTEPXETAI
oTo O¢iKTn TwV PECWV NUEPNOIWY oPaAudTtwy SMAPE, yia KGBe dIaQOpPETIKA
Tiufy Tou opilovra TPORAewns. OuciaoTIKd, n TTAnpogopia TTou eEAYETAI OTTO
To oxnua 8.2.7, agopd TOV TPOTIO TTOoU METORAAAETaI n akpifeia Twv
TTPORAEWEWY, YIA TIG TTEPITITWOEIG OTTOU 01 TTIPOPRAEWEIS avavewvovTal ava 1, 2,
3, 4,5, 6 Kal 7 nUEPEG avTioToIxA.

ACiCel va avapepBei WG n KABe pia ammd TIC 7 OIAPOPETIKEG YPAPIKEG
TTOPACTACEIG, AVATTAPIOTA TIMEG TOU NUEProlou dgiktn SMAPE avaAoya pe Tov
opiovta oTov oTroio avtioToIxei. MNa Tapddeiyua, étav o opidovrag cival 1
NUEPQ, EXEI VONUA va avatrapacTadei yévo 1o o@AAPa yia TNV TTPWTN NUEPQ,
Kabwg Ttavra TPoBAETTETAI Pia nuépa ptrpooTd. Otav eival 2 nuéPE,
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QVOTTAPIoTAVTAI TO OCQAAPATA YIa 2 NUEPES, BIOTI KABE @opd TTPpoPAETTOVTAI 2
NUEPEG UTTPOCTA KOK.

ETtriong, €ival ep@avig n opoidTNTA TNG YPAPIKNG TTOPACTACH TTOU AVTIOTOIXEI
oTov opifovia 7 nNUEPWY, aAAG Kal TwV UTTOAOITTWY, PE TN BewpnTIK Hop®n
TOU €UPOUG TWV BIACTNUATWY EUTTIOTOCUVNG, TTOU TTAPOUCIACTNKE OTO OXAMO
8.2.6, ouppwva Pe 1o oTToio 60O augdveTal o opidoviag TTPOPRAeYng 1600
QugAavovTal Kal Ol TINEG TWV OQAAUATWY, YEYOVOS ATTOAUTA QUOIOAOYIKO KABWG
UTTAPXEI QUEDT OXEON TOU TTAPATTAVW OXNUATOG hE TO oXAua 8.2.5.

2UYKEKPIYEVA, TO oxnua 8.2.7, cival ouolaoTIKA n peyéBuvon Tou OXAPOTOG
8.2.5, KaBw¢ n uéon TIYA Twv ONUEiwv TTOU aTToTEAOUV KABE ypdenua yia
KABe pia ammd TIG 7 TTEPITITWOEIG TOUu opifovia TTPORAEWNS, 1o00UTAI PE TNV
avTioToixn TIPA Tou péoou Ogiktn SMAPE, oto oxiua 8.2.5. Etiong, agiCel va
TOVIOTEl, TTWG OTNV TIEPITITWON TTOU O opifovTag TTPORAswNG 1oouTal pE 7
nuépes (SMAPE7, 2x. 8.2.7), n avavéwon Twv TTPoRBAEYEWV TTPAYUATOTTOIEITAI
TTAvTa TNV idla PEPQ, yeEyYovog TTou Oev eTTNPEACEI apvnTIKA TNV aKpifEia Twyv
TTPORAEWEWY, O€ TTEPITITWON QUOIKA TTOU £XEI TTPAYMATOTTOINBEI N KATAAANAN
ETTECEPYQTIA yIA TNV ATTAAOIPH TNG ETTOXIKOTNTAG.

2€ KABe AAAn mrepimmrwon (SMAPEL1-sMAPEG6, Zx. 8.2.7), n avavéwaon Twv
TTPORBAEWEWV YiveTal 0€ BIAPOPETIKN YEPA KABE popd, £wg 6Tou OAOKANPWOEI
0 KUKAOG Kal va emmoTpéyel n diadikaoia oTtnv idla YEPA OTNV OTToIa EiXE
gekiviioel. O KUKAOG auTdg, TTapoucidlel peyahutepn didpkeia 600 PeyaAUuTEPN
gival kai n €mmAoyr Tou opifovta TTPORAEYNC.

8.3 Zuptrepdopara

Me dedopuévn TNV oAokAApwon TNG d1adIKaoiag TNG TTPOCOU0IWOoNG, KABwWG Kal
TNV EKTEVI) avAAUGHN TOU OUVOAOU TWV ATTOTEAEOUATWYV Yia KABe pia atod Tig 4
KATNYOPIEC QVTIUETWTTIONG TNG ETTOXIKOTNTAG, €ival duvaTh n egaywyrn Twv
TEANIKWYV CUUTTEPATHUATWY ava@OpIK& e TN BEATIOTN ETTIAOYT OAWV EKEIVWV TWV
TTOPANETPWY  OI  OTToie¢  KaBopifouv Tnv akpifeia  Twv TTAPAYOUEVWV
TTPOPRAEYEWV.

8.3.1 BéATioTn Katnyopia AvtipeTwiriong Eoxikotnrag

MNa TV avTigeETWIIoONG NG  €moxIkOTNTAg oTn  Xpovooelpd Tng OTZ,
avaTTuxenkav kal epapudotnkav 4 dIaQopeTIkEG HEBOdOAOYiIEC TTPOCEYYIONG
TOU Ouykekpiuévou TIpoBAAuaToS. OuoiaoTikd, o1 TPEIC aTTd QUTEG TIG
ueBodoAoyieg ava@épovral oc ammoloipry TNG emoxIkOTNTAS, KaBwg n 1"
Karnyopia agopd Tnv trapaywyr TTPoBAEWewv dixwg OTTOIOUDATTOTE €idOUg
ETTECEPYOTIA TNG ETTOXIKOTNTAG.
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ZUPQWVA JE TIG TTAPATTAVW KATNYOPIES, TTapAXOnkav TECOEPIC QVTIOTOIXEG
ouGdeg atroTeAeouaTWY, AAPBAVOVTAG WG KPITAPIO TN MECN TIWA TOu OEIKTN TOU
OUMUETPIKOU PEOOU aTTOAUTOU TTOOOOTIaioOU O@AApaTog (SMAPE). Zuugpwva
hE T TTapoxBévra amoteAéouata, n 4" kartnyopia, n oToia avagépeTal aTnV
QVTIMETWTTION NG OITTANG  €TTOXIKOTNTAG,  Trapoucsiace Ta  BEATIOTA
ATTOTEAEOUATA OE OUYKPION MPE TIG UTTOAOITTEG, YEYOVOG TO OTTOI0 OTTOdIdETAl
otnv évrovn emidpacn NG OITTARG €TTOXIKOTATAG OTn Xpovooelipd NG OTZ,
yeyovog TO oOtroio O Aaupdaveral uttown otmrd  TIG AGAAEG  KATNYOPIES
TIPOCEYYIONG TNG ETTOXIKOTATAG.

H peBodoAoyia tTou avatmtuxbnke BacifeTal oTnv TTapousia dUO CUVICTWOWV
ETTOXIKOTATAG, KOl OTNV €¢aywyrp U0 OpAdwV ETTOXIKWY OEIKTWV Yid TNV
QVTIMETWTTION TOuG. H TTpwTn opdda, apopd 10 NUEPAOIO ETTOXIKO TTPOTUTTO
(Zx. 6.1.7), kol armoteAeital amd 24 emmOXIKOUG OeikTeG, OI  OTToiOI
avTioTolxiCovtal o€ KABE Wpa TNG NUEPAG.

KaBopIoTIKOG TTapAyovTag YIO TOV UTTOAOYIONO TWV CUYKEKPIMEVWYV OEIKTWY,
gival n KatdAAnAn emAoyl Tou Oykou Twv TTapeABOVTWY TTAPATNPHOEWY,
oUPQWVa JE TIG OTTOIEC £CAyOVTal Ol 24 ETTOXIKOI OEIKTEG, EVOWUATWVOVTOG UE
aQutd TOV TPOTIO TNV ATTAPAITATN TTANPOQYOPIa TOU NUEPACIOU TIPOTUTTOU
ETTOXIKOTNTAG.

H &eltepn opdada, agopd 10 £Bdouadiaio eToxikd TTpoTUTIO (ZX. 6.1.8), TO
oTroio €ivar 1d1aiTepa eppavég otn xpovooelpd Tng OTZ. MNa TNV AVTIMETWTTION
QUTAG TNG CUVIOTWOAG ETTOXIKOTNTAG, €¢dyovtal 168 deikteg gBdopadiaiog
ETTOXIKOTNTAG, KABWG Ta dedouéva gival o€ ETTITTEDO WPAG.

2TNV TTEPITITWON auTr], TTaidel Kal TTAAI pOAO 0 OYKOG TWV TTPONYOUUEVWV
TTapatnPEAocwy TTou AauBdavovtal uttown yia TV e€aywyn Twv 168 TToxIKwyY
OEIKTWYV, OPWG yIia TNV Aatmo@uyr oAioBnong PETAtU Twv OEIKTWV Kal TWV
TTOPATNPACEWY OTIG OTI0oiEG AVTIOTOIXOUV, ETTIAEYETAl N €gaywyn Twv
eBOopadiaiwy eTTOXIKWY OEIKTWYV PE BAon OAa Ta TTapeABOVTa dedouEva.

‘Exovtag uttoAoyioel TIG OU0 OPAdEG £TTOXIKWY OEIKTWY, ATAV ATTOPAITNTO VA
eupeBei 0 BEATIOTOC CUVOUOOUOG PETALU AUTWY, CUVOPTHOElI TOU OYKOU TWV
TTapeABOVTWY TTapatnpAoewy. Ta BEATIOTA ATTOTEAEOUATA, OCUMPWVA HPE TOV
Mivaka 7.4.1, TTapoucidoTnKav yia T0 cuvduaouo otrou Afednke utéwn 1
MAVAC TTOPEABOVTWY TTOPATNPEACEWY YIa TNV eEaywyn Twv 24 OSeIKTWV
NUEPNOIAG ETTOXIKOTNTAG. Ta yeEyovog autd OQEiAETal OTNV wpldia euUon Twv
oedopévwy TG OTZ, ye atrotéAecpa o 1 prvag, dnAadny 720 TTapaTtnpPnoElg,
va oTTodeIkvUovVTal ETTAPKEIC yIa TNV aTmmoTUTTwon TNG TTANPOYOPIag TOu
NUEPAROIOU TTPOTUTTOU ETTOXIKOTNTAG.

2€ QUTO TO Onueio, TIPETTEI va TOVIOTEN yia OAKOUN Mia @opd, TTwG N
peBodoAoyia TTOU  akoAouBegiTal  yia TNV QVTIPETWTTION NG OITTANG
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ETTOXIKOTATAG, Bewpeital 1Id1aiTepa aTTAOIKY. YTTAPXOUV TTOIKIAEG pHeBodOAOYiES
TPOOoEyyIionNg TNG OITTAAG €TTOXIKOTNTAG, OTIWG Yia TTapddelyua n péBodog
Taylor yia dITTAR eTTOoXIKOTATA A N HEBODOC Holt-Winters, yia TIG oTToieg Ba yivel
avagopd oto KepaAaio 9.

8.3.2 BéATioTOo MovTtéAo MpoBAsywng

MeTd TNV €AoYy TNG BEATIOTNG KATNYOPIAG QVTIMETWITTIONG TNG ETTOXIKOTNTAG,
ocIpd €xel n €mAoyr Tou BEATIOTOU PovTéEAOU TTPORBAEWYNS UE KPITAPIO TN PECN
TIUA TOU oTATIOTIKOU O€ikTn SMAPE. Katd 1n diadikaoia TnG TTPOCON0Iwong ,
XpnoigotrolouvTal 6 MPOVTEAQ, OCUMTTEPIAAPPBAvVOUEVOU KOl TOU  HOVTEAOU
ava@opdc Naive. Ta uttéAoitra 5 povTéAa gival Ta akdAouba:

» Movtého ATTAAG Mpappikng MaAivdépounong (LRL)
» MovTtého Theta (khaoikh péBodog Theta)

» Movtéha EkBeTIkig ECopdAuvong (SES, Holt, Damped)

To povtédo avagopds Naive, TTAPOUCIOCE IKAVOTTOINTIKA ATTOTEAEOUATA,
OUYKPITIKA pE TNV aTTAOTNTA TOU, YEYOVOG TO OTTOI0 ATTOdIdETAI OTNV IDIAITEPN
Quon TG xpovooeipdg Tng OTZ. levikwg, 10 PoviéAo Naive, Teivel va
TTPOCAPUOLETAl  KOAUTEPA OE XPOVOOEIPEG TIOU  TTAPOUCIACouv  UWnAn
METABANTOTNTA, KATI TO OTTOI0 €MIRBERAIWONKE KAl HEOCW TWV ATTOTEAECUATWV
Kl yIa TIG 4 KATNYOPIEG XEIPIOWOU TNG ETTOXIKOTATAG, KABWG TO CUYKEKPIPEVO
MovTéAO diaTnpeital YynAd atrd okoTd MOOCEWV O€ KABE Pia atrd auTEG.

EvreAwg avTiBetn gival n oupTTEPIPOPA TOU POVTEAOU €KBETIKAG €CoudAuvong
Holt. To pyovtéAo Holt, €xel oav Bacikd XapaKTNPIOTIKO TOU TV avayvwpion
Tdong TToU €ival duvatd va XopakTnpidel pia xpovooelipd. EvrouTolg, n
xpovooelpd Tng OTZ, xapaktnpifetal atrd arroucia Tdong (OTAoIun TTPOG TO
MEOCO), YEYOVOG TO OTToi0 KABIoTA TO povTéAo Holt avikavo va TTpocapuooTEi
oTnv utro e&€taon xpovooeipd. H aduvapia autry TOU CUYKEKPIPEVOU OVTEAOU,
QTTOTUTTWVETAI LekdBapa OTIC €mMOOCEIC TOU, Kal yia TIC 4 KATnyopieg
QVTIMETWTTIONG ETTOXIKOTNTAG, OTTOU TTAPOUCIAel TTOAU peyAAn atrdkAion o€
oxX€0n UE TNV AKPIBEIO TV UTTOAOITTWYV POVTEAWYV TTPOBAEYNG.

Ava@opikd@ ME TO MOVTEAO QATTAAC YPOUMIKAG TTaAivdpounong, agilel va
onueIwdel TTwg TTapouoialel KaAUTEPES €MOOCEIC ATTO EKEIVEC TOU POVTEAOU
Holt, aAAG TTapapével apKeTA Pakpid o€ OUYKPION JE Ta UTTOAOITTO JOVTEAQ Kal
TO povTéAo ava@opdg Naive. To yeyovog auTtd dev TTPOKAAET EVTUTTWON KABWG
TO OUYKEKPIUEVO HOVTENO TTPOPBAEWNG, akoAouBei éva povodidoTato TPOTTO
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TIPOCOPHUOYAS OTN  XPOVOOEIpd, aduvaTwvTag va OUANGBel TIGC OTTOIEG
ID1IUTEPOTNTEG AUTH TTapoucoiddel. Evroutoig, n amdédoon tou povréAou LRL,
gival duvatd va KPIOEi IKAVOTTOINTIKI) O OXEON WE TIC APXIKES TTPOODOKIES YIa
TO €V AOYW HOVTEAO, YEYOVOG TO OTTOIO TMOAvO va o@eiAeTal OTR OTACIUOTNTA

TNG XPOVOOEIPAG.

Ta Ttpia BEATIOTA pOVTEAQ, eival Ta dUO evaTtTopeivavTa HOVTEAQ E€KOETIKAG
e€oudAuvong kal n ouvduaoTik pEBodog Theta. O1 dla@opEG PETALU TWV
TPIWV VIKNTAPIWY POVTEAWV gival eAAXIOTEG, OO0V aPopPAd TNV TIUA TOU PECOU
oeiktn SMAPE. Mg pikpry diagopd, n TpwTn 8€on avinkel oto yovtéAo SES, n
deuTePn 0TO PovTéAo Theta, kal TpiTo €pxeTal To povréAo Damped.

O1 PIKPEG aAAG UTTAPKTEG OIOPOPES METAEU TWV TPIWV POVTEAWYV, KaBopidovTal
ev TTOANOIG atTé TNV atroucia Tdong otn xpovooelpd g OTZ. To povrélo
SES, 08¢ AapBdvel utdwn TOU TNV TTAPOUCia TAONG O€ Hia XPOvooelpd,
YEYOVOG TTOU UTTODEIKVUEI TO TTAEOVEKTNHA TTOU £XEI EvavTl TWV HOVTEAWV Theta
kai Damped, Ta oTroia au@oTepa Baci{ouv Tn AsIToupyia TOUG OTNV TTAPOUTIa
TdoNG.

ISiaiTepn pveia yivetal yia 10 poviéAo Theta, To oTroio dev eixe eQapPOOTEI
TTOTE MEXPI TWPA YIa TNV TTapaywyr] TTPORAEWEWYV yia Tn xpovooelpd TG OTZ.
Ta atroteAéopara gival JGAAov evBaPPUVTIKA yia T XPAON TOU CUYKEKPIKPEVOU
MOvTéEAOU TTPOPBAEWNG o€ TETOIOU €idOUG XpOovooelpésg, KabBwg Oceixvel va
TpooapudleTal o€  peydAo Pabud ota 1diaiTEpa  XAPAKTNEIOTIKA TNG
xpovooeipd Tng OTZ, Adyog yia Tov oTroio kataAhauBadvel Tnv 2" kaAdTepn Béon
META TO povTéAO SES, kal pdAioTa pe TTOAU pikpr) dlagopd. ETTopévwg, n
TTPWTN ATTOTTEIPA XPOoNG TNG KAAOIKAG ueEBOdou Theta, yia tnv TTapaywyn
TTPOBAEWeWV 0TN Xpovooelpd TNG OTZ, BewpeiTal apKoUVTWG IKAVOTTOINTIKI).

H Baoik dlagopd Tou poviéAou Theta pe 10 poviédo SES, eival n ypauun
Theta(0), n otroia d¢ev gival GAAN attd TNV ATTAR YPAUMIKA TTAAIVOPOUNCTN, VW
n ypouun Theta(2) cival To poviéAo SES. ETTopévwg, o ouvuttoAoyiopdg mng
ypauung Theta(0), n otroia apopd Tnv TTAPOUCia JAKPOTTPOBEGUNG TAONG OTN
XPOovooelpd, eTTNEEAZEI apvnTIKA TNV akpifeia Twv TTPORAEWEWY TOU POVTEAOU
Theta, yeyovog TTOoU €€nyei TNV pikp oAAG onpavtiky Slagopd atmd To
TTPWTOTTOPO PJovTéAO SES.

To povrého Damped, mapoucidler Tnv 3" kaAutepn emidoon amd TTALUPAC
akpiBelag, pe eAaxiotn dla@opd atrd Ta dUo KaAuTepa povtéAa. H diapopd
autr, o@eileTar Eavd otnv amoucia Tédong amd T Xpovooeipd Tng OTZ,
YEYOVOG TO OTTOI0 QVTIMETWTTICETAI PE TNV KOTAAANAN TIWA TNG TTOPAPETPOU
e€oudAuvong B, pyEow Tng OladIKACIiag TNG MN YPAMMWIKAG BEATIOTOTTOINONG.
EvTouToIg, n TIUA TNG OUYKEKPIWEVNG TTOPANETPOU AAUPBAVEl onUAVTIKA UWNnAEG
TIUEG, aKOUN Kal péow TnG dladikaoiag BeAtioTtotroinong (Mivakag 8.1.2). To
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yeyovog auTo gival kKal 0 AGyog yia Tov o1Toio To povtéAo Damped aduvarTei va
BeATiwoel TNV amdédoon Tou Kal va TTANCIACEl TO VIKNTAPIO HovTéNo SES.

TeNIK&, TO OCUUTTEPOCHA TTOU TTPOKUTITEI yIia TnVv €AoYy Tou BEATIOTOU
MovTéAou TTPOBAEwNG, Baciletal oe peydho Babud atmd Tnv arroucia Tdong
otn xpovooelpd Tng OTZ. To yeyovog autd, odnyei Ta auénuévng
TTOAUTTAOKOTNTAG MOVTEAQ o€ aduvauia va agloTToINoOUV TO MHEYIOTO TWV
OUVATOTATWY TOUG, €VW QVTIOETO ONUIOUPYEI €UVOIKEG OUVONKES yia Tnv
epappoyn atTrAouoTepwy PEBOdWYV, OTTWG cival TO povTéAo SES f akdun kai 1o
MovTéEAO Naive, JETATPETTOVIAG O€ TIAEOVEKTNPA Tnv aduvadia Toug va
QVOAUOOUV KABE TTOIOTIKO XAPAKTNPIOTIKO Hia XpovooEeIpdg.

8.3.3 BéATioTog Opifovrag MpoBAeywng

H emAoyry Tou opifovra TTpORAewng Trailel TTOAU onuavtikd poAo OTnv
akpiBela  Twv TTapayopevwy  TTpoBAéwewyv. H onuacia Tou opilovta
TPORAEWNS avaAuBnke 81E€0BIKAG aTnVv TTponyoupevn evotnta (Evotnta 8.2),
Kal oUhQwva PE auTh TRV avaAuon cival duvatd va e¢axbouv opiouEva
XPACIUA CUPTTEPACHATA OXETIKA HE TN CUYKEKPIYEVN TTAPAUETPO.

Otrwg €xel Adn avagepBei, o opifovrag TTPORAeWnS atroTeAel TTapaAAnAa kai
TNV TEPIOdO TNG €TTavaAnTITIKAG diadikaoiag Tou rolling, evwy TautOxpova
eTTNPEACEl YE AVTIOTPOPWS AVAAOYO TPOTTO KAl TN CUXVOTATA AVAVEWONG TWV
TTPoBAEWewWV. To CUPTTEPAOUA TTOU €CAYETAI ATTO TN MEAETN Kal avaAuon NG
eTTidpaong Tou opifovta TTPORAEWNS oTNV akpifeia Twv TTPORAEWEWY, gival OTI
000 PEYOAUTEPOG eival 0 opifovTag TTou ETTIAEYETAI, TOOO MPIKPOTEPN Eival N
ouxvoTNTa avavéwong Twv TTPORAEWEWY, KAl ETTOUEVWG TOOO MEYOAUTEPQ
gival Kal Ta oQAAPATA TTOU TTAPATAPOUVTAI.

EvrtouToig, ota TAQicla TG TTapoucag OITTAWMATIKAG, TO {NTOUPEVO Egival n
Tapaywyry TTPoPAEwewy, He opidovia piag  efdopadag. Emoupévwg,
TTIPOKEIJEVOU VO ETTITEUXOEI O OUYKEKPINEVOG OTOXOG, €ival avaykaio va
TANPWOEI TO Tiynua TNG aTTWAEIOG aKpiBeIag, TTPOKEIUEVOU va TTapayOei
MEYAAUTEPOG OYKOG TTPORAEWEWV.

duoikd, n akpifeia pTTopei va augnBei, atnv TTEPITITWON TTOU ETTIAEXDEI MIKPOG
opiovtag TPORAewns, Opws cival ekdBapn n TTPOBecn TOUu TTAPOVTOG
EYXEIPAPATOG TTPORAEWNS TNG Xpovooelpdg TG OTZ, va Tmapdyel TTPORAEYEIS
TToU €ival yev p€oa ota TTAdiola Tng Aoyikig Tou day ahead forecasting, aAA&
TpooTrabouv va e€getdoouv TO OAO CATNMO Kal ATTO Wi TTEPICOOTEPO
MECOTTPOOEOUN OKOTTIA, KOBWG gival duvatd va BewpnBei pecotTpdBeoun n
TPORAeYn piag epdopadag armd Tn OTIyUR TTOU Ol TTAPATNPENOEIS Eival Ot
wplaio eTTiITTEQO, KATI TO OTTOIO OEV ETTIXEIPEITAI EUPEWG OTN OIABECIUN UEXPI
onuepa BiBAloypagia.
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KepdAaio 9. MNpoeKTAOEIC

210 Tapwv KepdAaio, diveTal n eukaipia va TTAPOUCIOCTOUV OpICHEVA
eyxeIpApaTa Ta otroia dlatnprnénkav eKTOG TOoUu QACHOTOG €EETAONG TNG
OUYKEKPIMEVNG AITTAWMATIKAG, aAAG n onpacia Toug Bewpeitalr dedopévn Kai
KPIVETAI ATTAPAITNTO VA ATTOTEAEOOUV QVTIKEIMEVA TTPOG HEAETN OE PEANOVTIKEG
TIPOOTIABEIEG TTOU APOPOUV TNV TTapaywyn TTPoRAEWewV yia Tnv OTZ.

‘Eva  amé autd Ta eyxEIpAMaTa  g€ival  n XPNOIPoTroinon  MOVTEAWV
TTaAIVOPOUNONGS (YPOAUMIKAG A KN) Katd Tn dladikacia TG TTPOCOPoiwong yid
TNV TTapaywyn TpoPAéwewy. ETtiong, évag kabopioTIKOG TTapdyovTag yia Tnv
BeAtiwon Tng akpifelag Twv TTPOPAEWewv egival n atraloipry TG OITTANG
ETTOXIKOTNTAG, N OTToia XapakTnpicel Tn xpovooelpd g OTZ. Na 1o Adyo auTtd,
TTpoTeivovTal OpIopéveG PEBODOI auénuévng TTOAUTTAOKOTNTAG Ot OXEON ME
EKEIVN TTOU avaTtTTuXOnKe oTa TTAQiIOIO AUTAS TNG AITTAWUATIKAG, Ol OTTOIEG €ival
mOavé va OouppaAAouv  onuavtikd oTnv  augnon TNG akpipelag  Tov
TTAPAYOUEVWY TTPOPRAEWPEWV.

9.1 Mpappuikn MaAivépdéunon

O1 péBodor TTaAivopounNong, YPAMMKIKAGS 1 UN, XPNOIKMOTIOIOUVTAl EUPEWG OTNV
TpooTrddeia TTPOPAewns ™G OTZ, Kal KATEXOUV ONUAVTIKO KOUMPATI OTn
BIBAIoypagia yia TO OUYKEKPIMEVO CNATNUA. 2T TTAQiCIO TNG TTapoucag
OIMAwpaTKAG, Ogv utTAPEe n duvatdTNTA VA TTAPOUCIOOTEI EKTEVWGS N
OUVYKEKPIPEVN KaTtnyopia peBOdwv TTPOBAEYNnG, €viouTolg UAOTTOIRBNKAV
OpPIoMEVEG XpRolueS peBodoAoyieg, ol oTroieg cival duvatd va atroTeAéoouv
MEAAOVTIKO QVTIKEIMEVO MEAETNG.

2€ TTPWTO OTAdIO, ETTIXEIPABNKE N ATTAPAITNTN TPOTTOTIOINCON TNG O1adIKACIOg
TIPOCONOIWONG, ME TOV TPOTIO TTOU AUTA TTapoucidoTnke oTo KepdAaio 5,
Baoiléuevn ravrote otn Aoyikr Tou rolling forecasting, woTe va gival dOKiun n
epappoynl ™G TOAATIAAG 1 N, YPAMUIKAG TTaAivopounong. ApXIKAQ,
BewpndnKe atrapaitnNTog 0 TTPOCDIOPICUOS TwV KATAAANAWY avegdpTnTwy
MeETABANTWY TTaAIVOPOUNONG, KABwg 1o PpOAo TnG €€apTnuévnNg METABANTAG
KaTéxel n xpovooeipd tng OTZ.

H emAoyry Twv KatdAANAwv avegdptnTtwy HeTABANTWYVY Bewpeital dUOKOAO
eyxeipnua, Kabwg eival PeyAAog o OYKOG TwV TTOPAPETPWY Ol OTTOIEG
eTnpeddouv 10 péyebog TNG OTZ, Kal evOeEXOUEVWG OTOV id10 BaBus. Mepikég
aTTO QUTEG TIG TTAPAUETPOUG TTapoucidoTnkay oTo Ke@daAaio 4, KaBwg £yIve Kal
Mia TTpooTTA0EIa KATNYOPIOTTOINONG TOUG. EV TEAN, eTMAEXBNKaAV 4 dIOPOPETIKEG
TTAPAMETPOI, Ol OTTOIEG TTAPOUCIACTNKAV avaAuTIKA oTo KepdAaio 6 kai gival ol

€gng:
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» loTopIkEG TINEG CATNONG DopTiou
= [TpbéBAeywn ®oprtiou
= loTopikég TinEG Apyou lMeTpeAaiou

= |oTopikég Tinég PuaikoU Agpiou

Eival onpavtiké va ava@epBei, TTwg o1 TTapaTnPAoEIS TWV ICTOPIKWY TINWYV
apyou TTETPEAQioU Kal QuUOIKOU agpiou, Bpiokovtal o€ unviaio emmitmedo. lNa 1o
AOyo autd, BewpeitTal atmmapaitnto va dlaxwploTei N peBodoAoyia NG
TTAAIVOPOUNONG O€ 2 KATNYOPIES. ZTNV TTPWTN KATNYOPId, O XPOVOOEIPEG TTOU
XpnoigotrolouvTal kara 1n dladikacia TnG TTpocouoiwong, PBpiokovral o€
wplaio eTitTredo, EVW OTNV OEUTEPN O€ PNVvIAio.

Mépa amd auth TNV €160TT0I6 dlagopd, n peBodoloyia TTou akoAoubBeital Kal
OTIC 2 KaTnyopieg eival travouoloTutn. lMpotol CekIvAOEl n €TTAVOANTITIKA
diadikaoia Tou rolling, kabopiletal To péyeBog Twv in-sample dedopévwy, TTOU
IooUTal Ye T0 60% TOU OUVOAOU TWV TTAPATNPACEWV TNG XPOVOOEIPAS TNG
OTZ, 61mwg akpIfwg Kal oTn d1adIKacia TTPOCOUOIWONG TTOU TTEPIYPAPNKE OTO
KegpdaAaio 5.

2Tn ouvéxela, apou kabopioTei o opifovragc TTPORAeWNS aAAG Kal To BAua
avavéwong Tou rolling, avdAoya o€ Trola Katnyopia ava@epopaoTe (unviaia i
wplaia dedopéva), tekiva n eravoAnTTik diadikaoia. Agicel va TovioTei, yia
TV KOTNyopia Twv wplaiwv dedopévwy, TTwS ol Xpovooelpég Tng OTZ, Tng
Zntnong ®Poptiou aAAd kai TG MNpoBAswng PoprTiou, TTEPVOUV atmd TO OTAdIO
TNG TTPOETTECEPYQTIAC, TO OTTOIO TTEPIAAUPBAVEI TNV ATTAAOIPH TWV PNOEVIKWY,
oUPQWVa JE Tn yvwaoTrh peBodoloyia TTou avatrTuxBnke OTa TTPONYoUNEVa
KEQAAaiQ.

To emépevo BApa, €ivar 0 UTTOAOYIOUOG TOU dIavUOUATOS TWV CUVTEAECTWV
TTaAIvVOpAUNONG, TO OTTOI0 UTTOAOYIETAI JECW TUTTOTTOINKEVNG OUVAPTNONG TOU
TTpoypduuaTtog Matlab, xpnoigotroiwvTag Ti¢ aveEdpTNTEG KAl £LAPTNUEVES
METARBANTEC. ZXETIKA WE TIC AVEEAPTNTEG METABANTEG, TTPETTEI VA TOVIOTEI TTWG
XPNOIUOTTOIEITaI KABE POPA POVO Mia €K TwWV BUO XPOVOCEIPWY TTOU aPOPOoUV
TN {ATNON QOPTIOU, EITE OI TIPAYMUATIKES TIEG €ITE OI TIPOPAEYEIC.

2Tn OUVEXEID, avavewvovTal Ta oedopéva Tou BIavUoPaTOC aveEdpTNTWV
METABANTWY avdAoya pe Tov opifovia TTPORAEWNG, Kal N TEAIKA TTPORBAEWNS
TTaPAyeTal HECW TOU TTOAAQTTAQCIACOMOU TOU OIaVUOUOTOG OUVTEAEOTWV HE
EKEIVO TWV AVAVEWMEVWYV QVECAPTNTWY PETARANTWV.
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MNa v agloAéynon twv TTpoBAEwewy, KaTtd Tn dIAPKEID TG ETTAVOANTITIKAG
dladikaoiag, armmobnkevovTal O TTPAYUATIKEG TIMEG TWV TTAPATNPNOEWV TNG
xpovooelpdg TnG OTZ, KaBwg Kal ol TTapayOueveS TTPORAEWEIS, AKPIBWGS OTTWG
Kal oTnVv d1adIkaoia TTPOCOUOoIWwoNG TTOU XPNOIKMOTTIOINBNKE yia TNV TTapaywyn
TWV OTTOTEAEOUATWY TTOU TrapoucidoTnkav oto KepdAaio 7. Me auth Tnv
eVEPYEIA KAEIVEI O KUKAOG TNG eTTaVOANTITIKAG diadikaaiag Tou rolling.

2TO Onueio auto, eival aTTapaitnTo va TovioTel TTwG N 6An peBodoAoyia TTou
avaTITuxXenke TTapatrdvw, Bewpeital atmAn TTpoofyyion TnG dladikaoiag Tng
TTOAOTTIANG  YPOUMIKAG TTAAIVOPOUNONG Kal TTapoucIadel IKavd TTeEPIBwPIOo
BeAtiwong.

Mapd 10 yeyovog 6T n Trapaywyn TPoRAEWewy péow TnNG dladikaoiag Tng
TTOAQTTANG YPOUMIKAG TTAAIVOPOUNONG, dIaTNPErRONKE EKTOG TOU Opiwv PEAETNG
TNG TTapoucdag AITTAWMPATIKAG, TO CUYKEKPIUEVO CATNUA TTOPOUCIACEl £VTOVO
evoloQEpPOV Kal Bewpeital 101aiTEPA XPrOIUO va dlIATUTTWOOUV OPICHEVEG
EVEPYEIEG TTOU €ival duvaTtd va €QAPUOCTOUV Ot MEANOVTIKEG EPEUVEG WE
KateuBuvon TO OUyKeKpIyéEvo TTPORANUa. O1 evépyeleg QUTEC aQOPOUV TN
BeAtioTotroinon TnNg ueBodoAoyiag TTOU TTAPOUCIACTNKE OTNV TTapouca
evoTtnTa Kal gival ol €EAG:

i.  AvrigeTwTnion €mmoxIKOTNTAG OTnN Xpovooeipd Tng OTZ, aAAd kal OTIg
XPOVOOEIPEG TTOU ETTIAEYOVTAI WG AVECAPTNTEG METARANTEG.

ii. BEATIOTN emAoyn aveEdpTnTwy PETARBANTWY, HECW TNG MEAETNG BACIKWY
OTATIOTIKWYV OEIKTWV.

iii.  BéAmoTtn emAoyny emmédou Oedopévwy (Wpa-nuUEpa-PUAvag), yia tnv
TTAPAYwWYr aKPIBECTEPWY ATTOTEAECUATWV.

iv.  BéATmioTn emAoyn opifovta TTpORAEWNG.

v.  E@appoyn atrAig Evavti TTOAMATTARG YPANMIKAG TTAAIVOPOUNONG

ATIO TIC TTOPATTAVW EVEPYEIEG TTOU TTAPOUCIACTNKAV, N QVTIMETWTTION TNG
ETTOXIKOTNTOG AVOUEVETAI VA EXEI TO HEYOAAUTEPO QVTIKTUTTIO OTNV BEATIWON TNG
akpiBelag Twv amoteAeopdtwy. H uttéBeon auth ytropei KAGAAIOTa va BacioTEi
OTA CUMPTTEPACHATA TTOU €AXONKaV PECW avAAUCONG TWV ATTOTEAECUATWY TWV
MOVTEAWV XPOVOCEIPWY TTOU Xpnoiyotroinenkav katd tn Oiadikagia Tng
TIPOCOPOIWONG Kal TTapoucidoTnkav otnv Evotnra 8.3.
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Emiong, onuavTtikd poAo avauéveral va Trai¢el kal n PEATIOTN €TMAoyA Tou
opifovta TTPORAEWNGS, KABWG OTTWG aTTOdEIXBNKE OTA TTPONYoUNEVa KEQAAAIQ,
TIPOKEITAI YIA Wi €K TWV CNUAVTIKOTEPWY TTAPAUETPWY TTOU €TTNPEACOUV TNV
akpiBela Twv TTapayouevwy TpoBAEwewyv.  EmmTAéov, peydAo evdiagépov
TTAPOUCIALEl N TTEPITITWON TNG ATTANG YPAUMIKAG TTAAIVOPSUNonG AauBdavovTtag
uTTOYn POVO pia avegdptntn METARANTA KABE Qopd, KaBWG YE TOV TPOTTO AUTO
gival duvard va egaxbouv XprnoINa CUPTTEPACUATA YIA TNV €TTidpACn TTOU
MTTOPEI Va €xel KABE avegdptnTn METAPRANTH EEXWPIOTA OTN XPOVOOEIPA TNG
OTZ. H atmAf ypauuik TTaAivopdunon, XPenoIdoTroINOnKeE yia TV TTapaywyn
atmroteAeopdTwy oto Ke@dAaio 7, eviouTolg APOnKe wg avegdptnTn METARANTA
0 XPOVOG Kal Ol KATToIa aTTd TIG JETAPBANTES TTOU TTAPOUCIACTNKAV O QUTH TNV
evoTnTa.

TéNOG, N BEATIOTR emAoy Tou €mITTEOOU Twv OedOPEVWY OAAG Kal Twv
TTOPANETPWY EKEIVWV OI OTToIEC ETTNPEACOUV O€ UEYAAUTEPO BaBPO To péEyeBOG
NG OTZ otnv EAANVIKA Ayopd Evépyeiag, OTTwG yia TTapddelyua gival n Tiun
TOU AIyviTn, €ival TBavo va BeATILWOOUV KATA TTOAU ThV atrdédoon TnG ueBGdou
TNG TTOANQTTANG YPOUMIKAG TTAAIVOPOUNONG.

H peBodoAoyia tng d1adIKACIAg TTPOCOUOIWONG TTOU TTEPIYPAPNKE yIa TNV
epappoyl NG TTOAAATTAAG  YPAUMIKAG  TTaAIvOpOUnoNG, Kal yia TG 2
OIAQPOPETIKEG KATNYOpPieG ETTITTEDOU dedOUEVWY, TTapouaidleTal oTo MNapdpTnua
Matlab.

9.2 AirAf ETroxikétnTa

2€ OPKETEG TTEPITITWOEIG, Ol XPOVOOEIPEG EVOEXETAI VA XapakTnpifovral atrd
TTOAOTTAG €TTOXIKA TTPOTUTTA, OIOQOPETIKOU MPRAKOUS TO KaBéva. Mia TéToia
TeEPITITWON €ivalr n xpovooelipd Tng OTZ, otnv otroia eival €udldkpITn N
ouvuTtapgn dUO ETTOXIKWYV TTPOTUTTWY, EVOG £pdouadiaiou Kal evOg nUEPATIOU.

MpokeIuévou va avTIUETWTTIOTOUV Ol CUYKEKPIPEVEG CUVIOTWOEG ETTOXIKOTATAG,
EQPAPNOOTNKE Mia atrAoikA HEBODOG, XapNAAG UTTOAOYIOTIKNG TTOAUTTAOKOTNTAG,
n otroia BacioTnke otV aTTaAOIPr] KABE CUVIOTWOAG ETTOXIKOTATAG HECW TOU
TTPOCOIOPICPOU 24 ETTOXIKWY OEIKTWV YIA TNV TTEQITITWON TOU nUEPNOIOU
TTPOTUTTOU, Kal 168 OEIKTWV yIa TNV TTEPITITwoN Tou €Rdouadiaiou TTPOTUTTOU,
ANPOTEPOI AVAPEPOPEVOI OE WPIAIO0 ETTITTEOO DEDOUEVWV.

H ouykekpiyévn mTpooéyyion Tng OITTARG €TTOXIKOTNTAG, Oev gival Tuxaia, aAAd
BaoileTal otn Aoyikr TNG MEBOGDdOU AVTIUETWTTIONG BITTAAG ETTOXIKOTNTAG PMEOW
ekOeTIKAG egopdAuvong (DS exponential smoothing), n otoia avamTuxOnke
ammdé Tov Taylor (2003). O Baoikdg déovag yupw aT1Td TOV OTTOIO KIVEITAI N
OUYKEKPIPEVN PEBODOG, €ival N UTTOBEON TTWG €VAG KUKAOG ETTOXIKOTNTA Eival
QWAIaopEvOg pEoa o€ évav AANO pPEYOAUTEPO KUKAO. Etropévwg, n atrAni
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pMeBodoAoyia TTou TTapouciaoTnke oTo KepdAalo 7, yia TNV TTPOCEYYION TNG
OITTANG ETTOXIKOTNTAG, BacioTnke o€ auTr) Tn BepeAidn TTapadoxn).

210 TTAdiola TNG TTapoucas OITTAWMATIKAG, OaTTOQEUXONKE N PEAETN 1ID1QITEPO
TTOAUTTAOKWV PEBSOWV YIa TNV QVTIMETWTTION TNG BITTAAG ETTOXIKOTNTAG, KABWG
éva TETOlIO eyxeipnua PBplokoTtav £€Ew atrd Tn o@aipa evOlIOPEPOVTOS TNG
OUVYKEKPIPEVNG €peuvag. EvrouTolg, n Xpnoiyotroinon HeBOdwvV OTTWG TOu
Taylor, €ival TBavo va odnyouce o€ onuavTik BEATiwWon TNG akpiBeiag Twv
TTOPAYOUEVWY  TTPOPAEWPEWY, KAl BewpeiTal ONUAVTIKO €yXEipnua  TTPOG
MEANOVTIKA €peuva.

H péBodog dITTANG emroxikOTNTOG Tou Taylor, PBacifetar otnv TTapadoxn
UTTapénG dUO ETTOXIKWVY TTPOTUTTWY, OTTOU TO €va TTPOTUTTO TTEPIEXETAI PECT
oto AANo. Koivwg, avagEpeTal o€ €va NUEPNOIO TTPOTUTTO, TO OTIOIO
eTravaAaupBaveral ota TTAQioI0 evOg  PeEYOAUTEPOU KUKAoOu OnAadr evog
eBdopadiaiou TTPOTUTTOU.

H ouykekpiyévn Tapadoxr TTapouciddel yia onuavTiki aduvayia. To nuepnolo
TPOTUTTO Bewpeital OTI eTTavaAauBAveTal yia KABe nuépa Tng €Bdouddag,
AYVOWVTAG PE AUTO TOV TPOTTO TIG UTTAPKTEG dIAQOPES TTOU TTapaTnPOUVTAl
QvVAUECQ OTIG KABNUEPIVES Kal OTa ZaBBaTokUpIaka.

2Tnv oucia dev TTPOKEITAI yia TTapBevoyEveon, aAAd yla TPOTTOTIOINON TNG
KAOOIKAG pEBOOOU Holt-Winters ekBeTIKAG €goudAuvong, €101 WOTE AUTH VA
MTTOpEl  va  eTTegepyacTei  TauTOXPOVA, TTEPIOCOTEPO TOU €VOG  ETTOXIKA
mpoTutta. H kKAaoiky péBodog Holt-Winters, atroteAei €vav atmd Toug TTIO
O100£00PEVOUG TPOTTOUG TTPOCEYYIONG TNG ETTOXIKOTNTAG, KATA TN OladIKagia
TTPORBAEYNGS XPOVOOEIPWV.

EvrouTtoig, OTmw¢ ava@pépbnke, uTTOpei va OUAAGBEl POVO €va €TTOXIKO
TPOTUTIO, O€ avTiBeon yia TTapddelyua Pe TO TTOAAATTAQCIOOTIKO HOVTEAO
ARIMA QITTANG €TTOXIKOTNTAG, TO OTIOI0 QTTOTEAEI TTAPAAANAQ TOV KUPIO
avtaywvioTi TnG ueBddou Holt-Winters otnv avTieETWTTION TNG ETTOXIKOTNTAG,
Kal ETITTAEOV UTTOPEI va PETATPATTEI EUKOAQ yia va €TTeCepyAleTal akOPn Kal
Tpia TTPOTUTTA €TTOXIKOTNTAG TauTOxpova. Puaikd autd dev evdlapEépel OTNV
TTEPITITWON OTTOU 0 OpPIfovTag TwV TTPORAEWEWY KaBopileTal cUPQWYVA PE TN
Aoyikry Tou day ahead forecasting, kaBwg 10 €TACIO TIPOTUTTO dev €MIOPG
ONUAVTIKA O€ TETOIOU €i00UG TTEPITITWOEIG.

H mpoaoéyyion g peBodou Holt-Winters 1rou rapouacialetar amd tov Taylor
(2003), agopd Tnv TPOTIOTTIOINON TNG OUYKEKPIUEVNG TTOAAATTAACIAOTIKAG
MEBODOU €KOEeTIKAC €COopAAUVONG, WOTE VO  UTTOPEI va  QVTIMETWTTIOEI
TTEPICOOTEPA TOU €VOG ETTOXIKA TIPOTUTTA, EyXEipnua TO OTIoi0 Ogv Eixe
eCeTaOTEl PEXPI TOTE OTN OXETIKNA PBIBAIOYpAPIa. XUYKEKPIPEVA, N METATPOTIA
QuTH a@opd OTNV IKAvVOTATA TNG MEBODdOU va UTTOPEI va AVTIMETWTTIOEI dUO
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ETTOXIKA TTPOTUTTA, £vVa NUEPNOIO Kal €va epdouadiaio, eil0dyovTag U0 OPAdES
ETTOXIKWYV OEIKTWYV, Mia yia KABe ouvioTwoa emmoxXIKOTNTAag. H ouykekpipévn
peBodoAoyia, cival duvaTtd va eTTEKTABEI yia TV QVTIMETWTTION TPIWV I Kal
TIEPICOOTEPWY  ETTOXIKWY TIPOTUTTIWY, EICAYOVTAG €vav ETTITTAEOV  ETTOXIKO
Oc€ikTN Kal pia avtioToixn €¢iowon egopdAuvong, yia KABe eTTITTAEéOV TTPOTUTTO
ETTOXIKOTNTAG.

Ta OTTOTEAEOUATO TOU OUYKEKPIMEVOU EYXEIPAMOTOG, BewpouvTal BETIKA,
Kabwg n Tpotrotroinuévn pEBodog Holt-Winters yia dITTAR  €1TOXIKOTNTA,
TTAPOUCIacE ONUAVTIKA PBEATIWUEVA aTTOTEAEOPATA O€ OUYKPION WHE TNV
KAaoikr) péBodo Holt-Winters, n otroia €QApPOCTNKE yia NUEPAOIO Kal YA
eBoopadigio TPOTUTTO EeXwploTd. MAAIOTA, N €Qapuoyrnl TNG KAAOIKAG
MEBOOOU VIa nUEPAOIa  ETTOXIKOTNTA, TIAPOUCIOOE MOKPAV Ta XEIPOTEPA
ammoteAéoparta. EvrouTtoig, akdun kal n Tpotrotroinuévn pEBodog Tou Taylor
0ev umOpece va oTadei IkavotroINTIK& atmévavTl otV PéBodo  SITTARG
eToxikoTNTag ARIMA, n oTtoia atoTeAei TNV KUpIA  €VOAANGKTIK) AUon
QVTIMETWTTIONG TNG ETTOXIKOTATAG £VAVTI OTIG HEBODdOUG £CouGAUVONG.

Mpokeipgévou va PeIwBei To xaoua PETagu TNG atrddoong TNG TPOTTOTTOINUEVNG
pMEBOOOU Holt-Winters kai tTng pebBoddou ARIMA, o Taylor emixeipnoe va
puBuiocel Tnv autoocuoxétion (AR) Twv  UTTOAOITTWY TWV CQOAPATWY OTN
pMEBOBO Holt-Winters, kKaBwg peAeTWVTAG Ta o@AApata yia 1 BAPA PTTPOOTA,
TTaPATNEAONKE CNUAVTIKA TTPWTNG TAENG AUTOCUOXETION, KAl N AVTIMETWTTION
TNG €ival MOavo va odnyouoe o€ BeATIwPEVa atmoTeAéopaTa. H ouykekpipgévn
puBuIon, dev KpiBNke atrapaitntn yia 1o PoviéAo ARIMA, kabwg ekeivo dev
TTapouciade QUTOCUOXETION OTA UTTOAOITTA TV OQAAUATWV.

Me autry Tnv TeAIKR TpoTroTroinon, n PEBOdOG BITTAAG eTToXIKOTNTAG Holt-
Winters, mrapouciace onuavtik BeATiwon, 6cov agopd To OTaTIOTIKO OEiKTN
MAPE, o oTmoiog T1é0Bnke w¢ KPITAPIO afloAdynong Twv TTapayOueEvwV
TTPORBAEWEWY, Kal ETTITTAEOV LeTTEPOTE akOUN Kal TN HEBodo ARIMA, evw Kai TO
idlo ouvéPn kal ue TNV KAAOIK pEBodO Holt-Winters yia  emmoxikétnTa
eBdOouadag.

EvrouTtoig, eviy TO yeyovog OTI n TpotroTroinuévn HEBodo¢ Holt-Winters
TTapoucoidlel KOAUTEPO QTTOTEAETUATA O€ OUYKPION WE TNV KAQOIKK BewpeiTtal
ammoAuUTa  QuUOIoAoyIKO, KOBWS n KAaoikr péBodog¢ aduvarei va CUANGBEI
TTEPICCOTEPA TOU EVOG ETTOXIKA TTPOTUTTA, O AOYOG YId TOV OTTOIO LETTEPVAEI TN
MEB0DO ARIMA TTapauével AiyoTePO €UBIAKPITOG.

AuTO gival Bavd va o@eideTal 0TO yeyovog Ot n uEBodog ARIMA Asitoupyei
KAAUTEPA OE XPOVOOEIPEG OTTOU TTAPOUCIAETaI BPaxuTTPpOBeCUn OUOXETION,
EVW Trapouciafouv aduvapia TTPOCAPHOYAG O€ XPOVOOEIPEG WE TAON KOl
ETTOXIKEG dlaKUpAvoelG. Av OUVUTTIOAOYIOTED Kal n Quon Twv OedOPEVWY TTOU
XPNOIJOTIoIoUVTAl YIa TNV Trapaywyr TTPORAEWEwWY, TTOU OTNV TTPOKEIUEVN

148

——
 —



EppavounA Mouvtaldg — MpdRAeywn OTZ otnv EAANvIKA Ayopd Evépyelag

TTEPITITWON €ival NUIWPIAiIES TIWES CNTNONG QopTiou, TOTE PUTTOPEI va £ENynOsi n
EMKPATNON TNG HEBOSOU BITTANG eTTOXIKOTNTAG Holt-Winters pye autoouox£Tion
uttoAoiTtwy (DS Holt-Winters with AR(1) adjustment).

TeAIKd, €xovTag TTAEOV Wia o@alpikr) €IKOva TNG JEBODOU TTOU TTAPOUCIiaCE O
Taylor yia Tnv TTpocéyyion TnG OITTANG ETTOXIKOTNTAG, €ival duvaTto va eITTwOEi
TTwG Ba PTTOPOUCE VA EQPAPHOCTEI 0 AVAAOYEG MEANOVTIKEG EPEUVEG OXETIKEG
pe TNV TTPORAewn TN OTZ otnv EAANVIKA Ayopd Evépyeiag. H uttéBeon auth
EVIOXUETAlI ATTO TO YEYOVOG TTwG n MeBodoAoyia TToU €QAPPOOTNKE OTNV
TTapouca AITAWUATIKA yIa TNV QVTIMETWTTION TNG OITTAAG €TTOXIKOTNTAG, N
oTToia atroTeAel pia atrAoIK TTpooéyyion TG peBSdoU TToU TTOPOUCIaceE O
Taylor, TTapouciaoce Ta BEATIOTA ATTOTEAEOUATA OXETIKA PE TNV AKPIBEIA TWV
TTPORAEWEWYV Kal TO OTATIOTIKO d€ikTn SMAPE.
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Matlab
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1.AgikTEC TOAAUATOC

1.1 Méoo TeTpaywviké ZedaApa (MSE)
function [ error ] = mse(x,y )
error = mean((x-y).*2);

end

1.2 Méoo AtmréAuto MNMooooTiaio ZedApa (MAPE)
function [ error ] = mape(x,Yy)
error = mean(abs((x-y)./x))*100;

end

1.3 ZuppeTpikd Méoo AtmroAuTto MNMooooTiaio Z@daApa (SMAPE)
function [ error | = smape(x,y)
error = mean(abs(2*(x-y)./(x+y)))*100;

end
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2. MovTtéAo Avagopdg Naive

function [ y ] = naive(x, hor)

N = length(x);

y(1) = x(2);
fort=2:N

y(t) = x(t-1);
end

y ((length(x) +1) : (length(x) + hor)) = x(t);

end
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3. MovTtéAa EkBeTiknc E€¢opdAuvonc

3.1 MovTtéAo SES
function [ y ] = ses( x, a, SO, hor)

y(1) = SO;
S = SO+a*(x(1)-y(1));

for t = 2:length(x)

yt) =S;

e = x(t)-y(t);

S = S+a*e;
end

y(length(x)+1:length(x)+ hor) = S;

end
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3.2 MovtéAo SES (Mpappik BeATioToTroinon)
function [ y best_a ] = seslinear( x, rangea, SO0, hor)

y = ses(x,rangea(1),S0,hor);
best_mse = mse(x,y(1:length(x)));
best _a = rangea(l);

for | = rangea(2:end)
y = ses(x,i,S0,hor);
current_mse = mse(x,y(1:length(x)));
if current_mse < best_mse
best_mse = current_mse;
best a=1i;
end
end

y= SeS(X,beSt_a,Soihor);

end
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3.3 MovTtéAo SES (Mn Npappik BeATioToTroinon)

function [ y best_a ] = sesnonlinear( x, SO, M, hor)

N = length(x);
a=[0.33 0.667];
dVv = a(1)/2;

y = ses(x,a(1),S0,hor);
best_mse = mse(x,y(1:N));
best_a =a (1);

fori=1:M
forj=1:2
y = ses(x,a(j),S0,hor);
current_mse = mse(x,y(1:N));
if current_mse < best_mse
best_mse = current_mse;
best_a = a());
end
end

a(l) = best_a-dv;
a(2) = best_a+dV;

dVv = dv/2;
end
y = ses(x,best_a,S0,hor);
end
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3.4 MovTtéAo Holt
function [ y ] = holt( x, a, b, SO, TO, hor)

N = length(x);
y(1) = SO + TO;

e = x(1)-y(1);

S =SS0+ TO +a*e;
T =T0 + b*e;

fort=2:N
y) =S+T,;
e = x(t)- y();
S = S+T+a*e;
T = T+b*e;
end

for m = 1:hor
y(N+m) = S+m*T;
end

end
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3.5 MovtéAo Holt (Tpappik BeATioToTroinon)
function [ f best_a best_b] = holtlinear( x, rangea, rangeb, S0, TO, hor)

N = length(x);

f = holt(x,rangea(1),rangeb(1),S0,T0,hor);
best mse = mse(x,f(1:N));

best_a = rangea(l);

best b = rangeb(1);

for i = rangea(1:end)
for j = rangeb(1:end)
f = holt(x,i,j,S0,T0,hor);
current_mse = mse(x,f(1:N));
if current_mse < best_mse
best_mse = current_mse;
best a=1i;
best b =j;
end
end
end

f = holt(x,best_a,best_b,S0,T0,hor);

a = best_a;
b = best_b;
end
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3.6 MovTtéAo Holt (Mn Mpappuik BeATioTotroinon)

function [ y best_a best_b ] = holtnonlinear( x, SO, TO, M, hor)

N = length(x);

a =[0.33 0.667];
b =[0.33 0.667];
dVv = a(1)/2;

y = holt(x,a(1),b(1),S0,T0,hor);
best_mse = mse(x,y(1:N));
best a =a(l);

best b = b(1);

fori=1:M
forj=1:2
fork=1:2

y = holt(x,a(j),b(k),S0,T0,hor);

current_mse = mse(x,y(1:N));

if current_mse < best_mse
best_mse = current_mse;
best_a = a());
best_b = b(k);

end

end
end

a(l) = best_a-dv;
a(2) = best_a+dV;
b(1) = best_b-dV;
b(2) = best_b+dV,
dVv = dv/2;

end

y = holt(x,best_a,best_b,S0,T0,hor);

end

——

161

—t



EppavounA Mouvtaldg — MpdRAeywn OTZ otnv EAANvIKA Ayopd Evépyelag

3.7 MovTtéAo Damped
function [ y ] = damped( X, a, b, f, SO, TO, hor)

N = length(x);

y(1) = SO + f*TO;

e = x(1)-y(1);

S =S50 + f*TO +a*e;
T =1TO0 + b*e;

fort=2:N
y(t) =S + £*T;
e = x(t)- y();
S = S+f*T+a*e;
T = T+b*e;
end
Yy(N+1) = S+*T;

for m = 2:hor

y(N+m) = y(N+m-1)+(f"m)*T;
end
end
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3.8 Movtého Damped (IFpapuikn BeATioTOoTrOINON)

function [ y best_a best_b best_f] = dampedlinear( x, rangea, rangeb, rangef,
SO, TO, hor)

N = length(x);
Y = damped( x, rangea(1), rangeb(1), rangef(1), SO, TO, hor);

best mse = mse(x,y(1:N));
best_a = rangea(l);
best b = rangeb(1);
best f = rangef(1);

for i = rangea(1:end)
for j = rangeb(1:end)
for k = rangef(1:end)
y = damped(x,i,},k,S0,T0,hor);
current_mse = mse(x,y(1:N));
if current_mse < best_mse
best_mse = current_mse;

best a=1i;
best b =j;
best f=Kk;
end
end
end
end

y = damped(x,best_a,best_b,best f,S0,T0,hor);
a = best_a;

b = best_b;

f = best f;

end
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3.9 MovTtého Damped (Mn I'papuikh BeATioToTtroinon)
function [ y best_a best_b best_f] = dampednonlinear( x, SO, TO, M, hor)

N = length(x);

a =[0.33 0.667];
b =[0.33 0.667];
f=10.33 0.667];
dVv = a(1)/2;

y = damped(x,a(1),b(1),f(1),S0,TO,hor);
best mse = mse(x,y(1:N));

best_a =a(l1);

best b = b(1);

best f = f(1);

fori=1:M
forj=1:2
fork=1:2
forl=1:2
y = damped(x,a(j),b(k),f(I),S0,T0,hor);
current_mse = mse(x,y(1:N));
if current_mse < best_mse
best_mse = current_mse;
best_a = a(j);
best b = b(k);
best f =1(l);
end
end
end
end
a(l) = best_a-dv;
a(2) = best_a+dV;
b(1) = best_b-dV;
b(2) = best_b+dV;,
f(1) = best_f-dV;
f(2) = best_f+dV;
dVv = dVv/2;
end

y = damped(x,best_a,best_b,best f,S0,T0,hor);

end

164

——
 —



EppavounA Mouvtaldg — MpdRAeywn OTZ otnv EAANvIKA Ayopd Evépyelag

4.1 Npoappikg MaAivdpounon (LR)

function [ SO TO ] =1Ir(x)
t = 1:length(x);

p = polyfit(t,x,1);

TO = p(1);

SO = p(2);

end

4.2 ArrAn Mpapupiki MoAivépoéunon (LRL)

function [y ] = Irl( x,hor)
[SO TO] = Ir(x);
t = 1L:length(x)+hor;
y = SO0+TO*;

end

165

——
 —



EppavounA Mouvtaldg — MpdRAeywn OTZ otnv EAANvIKA Ayopd Evépyelag

5. MovtéAo Theta (kAaoikn pé@odoc Theta)

function [ y ] = theta( x , hor)

N = length(x);
fO = rl(x,hor);
e = x-fO(1:N);

y2 = fO(1:N)+2*e;

S0 = Ir(y2);

f2 = sesnonlinear(y2,S0,6,hor);
y = 0.5*(f0+f2);

end
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6. BondnTtikéc TUVAPTAOEIC

6.1 ZuvdBpoion (Aggregate)

function [y, offset ] = aggregate( x, L)
%l TpokaAei xpovikr ouvaBpoion Twv dedouEVWV

--------------- Eioodor ---------------
%x: ol1avuoua apxIKNS XpovooeEipas
%L: EMiTTEdO ouvABpoIonNS

--------------- Eéodor ---------------

%y:  Olavuoua ouvaBpolouévng XPOVOOEIPAS
%offset: mTARBOC TaAPATNPNOEWY THS APXIKNS CUUTTEPIPOPAS TTOU OEV
% 6a oupueraoyouv aro povréAo ADIDA

N=length(x);

%aITOKOTT) TTPWTWV TTAPATHPHROEWYV TTOU TTAcovalouv
offset = mod(N,L);

X = X(1+offset:end);

%urtroAoyiouog abpoioudrwyv

y = filter(ones(1,L),1,x);

Y%Kparaue kaBe L-o16 GBpoioua

y = downsample(y,L, L-1);

end
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6.2 Aidotraon (Disaggregate)

function [ y ] = disaggregate( x, L, w, offset)
%l lpokaAcgi xpovikp ouvaBpolian Twv 6£d0UEVWY

--------------- Eioodor ---------------
%x:  Olavuoua ouvabpolouévng XPOoVooEIPaS
%L:  emimedo ouvabpoiong
%w:  didvuoua Bapwv didorracng
%offset: TANBOS axpPnoILOTTOINTWY APXIKWY TTAPATHPAOEWY

--------------- Eéodor ---------------
%y:  dlavuoua d1acTTacuéVNS XPOVOOEIPAS

x = upsample(x,L);
y = filter(w,1,x);
y = [ones(1,offset)*y(1) yl;

end
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6.3 AtraAoipn Mndevikwyv Tipwv
function [ in ] = fixzero( in, v)

k = find(in<=v);
i=1;

while i <= length(k)
x1 = k(i)-1;
y1l =in(x1);

=1
if i+ <= length(k)
while k(i+j)-k(i) == j
j=]+1
if i+j > length(k)
break;
end
end
j=iL
else
=0

x2 = k(i+))+1;

y2 =in(x2);

a = (y2-yl)/(x2-x1);

b = y2-a*x2;

for | = k(i):k(i+j)
in(l) = a*l+b;

end

i = i+j+1;

end

end
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6.4 Npoodiopiopdg ETTroxIkKwv AgIKTWV
function [SI] = getSI( x, seas)

if mod(seas,2) ==
offset = ceil(seas/2);
d = filter([0.5 ones(1,seas-1) 0.5]/seas,1,x);
d = d(1+seas:end);
else
offset = floor(seas/2);
d = filter(ones(1,seas)/seas,1,x);
d = d(seas:end);
end

x = X(1+offset:end-offset);

d = x./d;

d = [zeros(1,offset) dT;

d = buffer(d,seas);

N = sum(d~=0,2);

Sl =sum(d,2);

if min(N) >=4
S| = Sl-max(d,[],2)-min(d,[],2);
N = N-2;

end

Sl = SI./N;

Sl = Sl/sum(Sl)*seas;

end
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6.5 AtrogtroXIKoTroinon Xpovooeipag

function [ y ] = deseasonalize( x, Sl, offset)
%AQaipei TNV ETTOXIKOTNTA ATTO Ui XPOVOTEIPd

--------------- Eioodor ---------------
%x:  OIQvUOUA ETTOXIKOTTOINUEVNS XPOVOOEIPAS
%SI:  diavuoua SEIKTWYV ETTOXIKOTNTAS
%offset: yerardmon mpwrTou OEIKTN O OXEON
UE TNV TTPWTN TTEPIOOO TNS XPOVOTEIPAS

--------------- Eéodor ---------------
%y: dIGvuoua QTTOETTOXIKOTTOINUEVNS XPOVOTEIPAS

seasonality = length(SI);
y=x

for i = 1:length(x)
y(i) = x(i)/SI(mod(i-1+offset,seasonality)+1);
end

end
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6.6 ETravetroxikotroinon Xpovooeipdg

function [ y ] = reseasonalize( x, Sl, offset)
Y%E@papudlel eTTOXIKOTNTA OE XPOVOOEIPA

--------------- Eioodor ---------------
%x:  OIQvUOUA ATTOETTOXIKOTTOINUEVNS XPOVOOEIPAS
%SI:  diavuoua SEIKTWYV ETTOXIKOTNTAS
%offset: yerardmon mpwrTou OEIKTN O OXEON
UE TNV TTPWTN TTEPIOOO TNS XPOVOOEIPAS

--------------- Eéodor ---------------
%y: diavuoua ETAVETTOXIKOTTOINUEVNS XPOVOTEIPAS

seasonality = length(SI);
y=x

for i = 1:length(x)
y(i) = x(i)*SI(mod(i-1+offset,seasonality)+1);
end

end
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7. Aiadikaoia Mpooouoiwong (Rolling)

7.1.1 Mpooopoiwon yia pOvTéAa Xpovooelipwv — Aixwg Atraloipn
Etroxikétnrag (no Sl)

clear
load(‘ots.mat’) %@opTwaon xpovooeipas OT2
--------------- lMPOETE=ZEPTAZIA ---------------
ots = fixzero(ots,5); %armraAoipn UNGEVIKWV TIUwWV
ots = ots(14:end); Y%tmpwrtn diabéaiun niun otic 14:00 n wpa
L = length(ots); %unNkog xpovoaoeipag yia rolling
N = round(0.6*L); %uéyebog in-sample dedouévwy
N = N-mod(N,24); Y%armrokaraoraon oAiocbnong Twv deIKTWV
ETTOXIKOTNTAC

C=7,; %ap16uos 24-wpwv yia opifovra TPOLAswns
hor=C*24; %opilovrac mpoLAewngs yia C-24wpa
step=24; %pLnua avavéwong dsdouévwy rolling
=1
for i= N:step:L-hor

i/L*100

z = ots(L:i),

--------------- ME®OAOQOI MPOBAEWHS -----------=---

%y = naive(z,hor); %uéBodog Naive

%y = Irl(z,hor); %uéBodo¢ LRL

%y = theta(z,hor); %uéBodog Theta

[SO TO]=Ir(2); %UTTOAOYIOUOS QPXIKOU ETTITTEQOU KAl APXIKNG TAONS

[y a] = sesnonlinear(z,S0,6,hor); %uéBodol €ouaAuvong

%[y a] = seslinear(z,0.1:0.01:0.9,S0,hor);
%ly] = ses(z,0.1,S0,hor);

%[y a b] = holtnonlinear(z,S0,T0,6,hor);
%l[y] = holt(z,0.98,0.0001,S0,T0,hor);

%[y a b f] = dampednonlinear(z,S0,T0,6,hor);
%][y] = damped(z,0.99,0.001,0.25,S0,TO0,hor);
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y(find(y>150)) = 150;

Y(j,1:hor)= ots (i+(1:hor)); %TTivakag ue TPAYUATIKES TIUEG OEQOUEVWV
F(,1:hor) = y(i+(1:hor));  %Tmivakag pe EmAVETTOXIKOTTOINUEVES TTPOBAEWEIS
J=+L

end

e = Y-F; %umoAoyiouog oedAuarog o€ mivaka: nuépeS_TTpoLAswns*168_wpec
SAPE = (abs(2*e./(Y+F)))*100; %sAPE

SMAPE = mean(sAPE(1:1:end,:),1);
dsMAPE = aggregate(sMAPE,24)/24;

fork = 1.7 %eIKoVIKA opaAuara
p = mean(sAPE(1:1:end,:),1);
horsMAPE(K) = mean(p(1:k*24));

end

fork = 1.7 YrTpayuatika oeauara
p = mean(sAPE(1:k:end,:),1);
horsMAPE(K) = mean(p(1:k*24));

end

mean(mean(sAPE,1),2) %uéan miun ociktn SMAPE
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7.1.2 TMpooopoiwon yia povréda xpovooelipwv — Movy Etroxikétnta

(SI=24)

clear
load('ots.mat’)

ots = fixzero(ots,5);
ots = ots(14:end);

L = length(ots);

N = round(0.6*L);
N = N-mod(N,24);

C=7;

hor = C*24;
step = 24,
=1

for i = N:step:L-hor
i/L*100

%z = ots(L:i);
X = ots(L:i)’;

delay = i-1*7*24;
%delay = 1;

Sl = getSl(x(delay:i)',24);
z = deseasonalize(x,S1,0);

%y = naive(z,hor);

%y = Irl(z,hor);

%y = theta(z,hor);

[SO TOJ=Ir(2);

[y a] = sesnonlinear(z,S0,6,hor);

Y% @opTwaon xpovooeipas OTE

Y%arraAoipn UNOEVIKWV TIUWV
Y%tpwrn o1abéoiun Tiun otic 14:00 n wpa

%unkog xpovooeipdg yia rolling

%uéyeboc in-sample dedouévwy
Y%arrokaraoracn oAiclnong Twv SEIKTWV
ETTOXIKOTNTAS

%apIBuo¢ 24-wpwyv yia opifovra TPOLAEYnS

%opilovrac mpoLAswng yia C-24wpa
Y%PBrua avavéwaong dedouévwy rolling

%kaBuotépnon ue dedouéva ue t (t=1:7) unveg
%KkaBuoTtépnaon e 0Aa Ta dedouéva

Y%wplaiol OEiKTEG ETTOXIKOTNTAS UE SI=24

%QTTOETTOXIKOTTOINUEVN XPOVOOEIPA

%uéBodoc Naive
%uéBodog LRL
%uéBodoc Theta

%UTTOAOYIOUOS QPXIKOU ETTITTEQOU KAl APXIKNG
raong

%uéBodor e€oudAuvong

%[y a] = seslinear(z,0.1:0.01:0.9,S0,hor);

%[y] = ses(z,0.1,S0,hor);
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%[y a b] = holtnonlinear(z,S0,T0,6,hor);
%][y] = holt(z,0.98,0.0001,S0,T0,hor);

%[y a b f] = dampednonlinear(z,S0,T0,6,hor);
%[y] = damped(z,0.99,0.001,0.25,S0,TO0,hor);

y(i+(1:hor)) = reseasonalize(y(i+(1:hor)),SI1,0); %emavemoyikormroinon
TPOoBAEwewY yia nuépa

y(find(y>150)) = 150

Y(j,1:hor) = ots(i+(1:hor));  %TTivakag ue TPAYUATIKES TIUEGC OEQOUEVWV
F(,1:hor) = y(i+(1:hor));  %TTivakag e emAVETTOXIKOTTOINUEVES TTPOLBAEWEIS
=+

end

e = Y-F; %umoAoyiouog oedAuarog o€ mivaka: nuépeS_TTpoLAswns*168_wpec
SAPE = (abs(2*e./(Y+F)))*100; %sAPE

SMAPE = mean(sAPE(1:1:end,:),1);
dsMAPE = aggregate(sMAPE,24)/24;

fork = 1.7 %eIKoVIKA opaAuara
p = mean(sAPE(1:1:end,:),1);
horsMAPE(K) = mean(p(1:k*24));

end

fork = 1.7 YrTpayuatika oeauara
p = mean(sAPE(1:k:end,:),1);
horsMAPE(K) = mean(p(1:k*24));

end

mean(mean(sAPE,1),2) Y%uéon miun ociktn SMAPE

176

——
 —



EppavounA Mouvtaldg — MpdRAeywn OTZ otnv EAANvIKA Ayopd Evépyelag

7.1.3 lNpooopoiwon yia povréda xpovooeipwv — Movy Etroxikétnta

(SI=168)

clear
load('ots.mat’)

ots = fixzero(ots,5);
ots = ots(14:end);

L = length(ots);

N = round(0.6*L);
N = N-mod(N,24);

C=7;

hor = C*24;
step = 24,
=1

for i = N:step:L-hor
i/L*100

%z = ots(L:i);
X = ots(L:i)’;

delay = i-1*7*24;
%delay = 1;

Y%@popTwon xpovooeipas OTS

Y%arraAoipn UNOEVIKWV TIUWV
Y%tpwrn o1abéoiun Tiun otic 14:00 n wpa

%unKog xpovoaoelpdg yia rolling

%uéyeboc in-sample dedouévwy
Y%arrokaraoracn oAiclnong Twv SEIKTWV
ETTOXIKOTNTAS

%apIBuos 24-wpwv yia opifovra TPOLAEYNS
%opilovrac mpoLAswng yia C-24wpa
Y%PBrua avavéwaong dedouévwy rolling

%kaBuotépnon ue dedouéva ue t (t=1:7) unveg
%KkaBuoTtépnaon e 0Aa Ta dedouéva

Sl = getSl(x(delay:i)',168); %eBdoouadiaiol OEIKTES ETTOXIKOTNTAC lIE SI=168

z = deseasonalize(x,S1,0);

%y = naive(z,hor);

%y = Irl(z,hor);

%y = theta(z,hor);

[SO TOJ=Ir(2);

[y a] = sesnonlinear(z,S0,6,hor);

%QTTOETTOXIKOTTOINUEVN XPOVOOEIPA

%uéBodoc Naive
%uéBodog LRL
%uéBodoc Theta

%UTTOAOYIOUOS QPXIKOU ETTITTEQOU KAl APXIKNG
raong

%uéBodor e€oudAuvong

%[y a] = seslinear(z,0.1:0.01:0.9,S0,hor);

%[y] = ses(z,0.1,S0,hor);
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%[y a b] = holtnonlinear(z,S0,T0,6,hor);
%][y] = holt(z,0.98,0.0001,S0,T0,hor);

%[y a b f] = dampednonlinear(z,S0,T0,6,hor);
%[y] = damped(z,0.99,0.001,0.25,S0,TO0,hor);

y(i+(1:hor)) = reseasonalize(y(i+(1:hor)),SI1,0); %ermravemoyikorroinon
TPOLBAEWewY yia BOouada

y(find(y>150)) = 150

Y(j,1:hor) = ots(i+(1:hor)); %rmmivakag pe mpayuatikéS TIHEG OEOOUEVWV
F(,1:hor) = y(i+(1:hor));  %TTivakag e emAVETTOXIKOTTOINUEVES TTPOLBAEWEIS
=+

end

e = Y-F; %umoAoyiouog oedAuarog o€ mivaka: nuépeS_TTpoLAswns*168_wpec
SAPE = (abs(2*e./(Y+F)))*100; %sAPE

SMAPE = mean(sAPE(1:1:end,:),1);
dsMAPE = aggregate(sMAPE,24)/24;

fork = 1.7 %eIKoVIKA opaAuara
p = mean(sAPE(1:1:end,:),1);
horsMAPE(K) = mean(p(1:k*24));

end

fork = 1.7 YrTpayuatika oeauara
p = mean(sAPE(1:k:end,:),1);
horsMAPE(K) = mean(p(1:k*24));

end

mean(mean(sAPE,1),2) Y%uéon miun ociktn SMAPE
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7.1.4 MNpooopoiwon yia povréAa xpovooeipwv — AITAR EmoxikoTnta

(S11=24, SI,=168)

clear
load('ots.mat’)

ots = fixzero(ots,5);
ots = ots(14:end);

L = length(ots);

N = round(0.6*L);
N = N-mod(N,24);

c=17;

hor = C*24;
step = 24;
=1

for i = N:step:L-hor
i/L*100

%z = ots(1:i);
x = ots(1:1)’;

delay = i-1*t*24;
%delay = 1;

Sl = getSl(x(delay:i)',24);
z = deseasonalize(x,S1,0);

SI2 = getSl(z',168);
z = deseasonalize(z,SI12,0);

%y = naive(z,hor);

%y = Irl(z,hor);
%y = theta(z,hor);

[SO TO]=Ir(2);

Y% @opTwaon xpovooeipas OTE

Y%armraloipn UNOEVIKWV TIUWV
Y%tpwrn o1abéoiun Tiun otic 14:00 n wpa

%unKog xpovooelpdgs yia rolling

%uéyeboc in-sample dedouévwy
Y%armrokaraoracn oAiocbnong Twv OEIKTWY ETTOXIKOTNTAS

%ap1Buos 24-wpwv yia opidovra TPoLAswns

%opilovrac mpoLAewns yia C-24wpa
%Lnua avavéwaong dedouévwy rolling

%kaBuaotépnon ue dedouéva ue t (t=1:7) unveg
%kaBuoTtépnon e 0Aa Ta 6edouéva

Y%wplaiol OEiKTEG ETTOXIKOTNTAS UE SI=24
%e&vOIAUETN QTTOETTOXIKOTTOINUEV XPOVOTEIPd

%eLoOouadiaior OEIKTES ETTOXIKOTNTAC
%TEAIKN) QTTOETTOXIKOTTOINEVN XPOVOTEIPG

%uéBodoc Naive
Y%uéBodog LRL
%uéBodog Theta

%UTTOAOYIOUOC apXIKOU ETTITTEOOU KAl APXIKNG TAONS
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[y a] = sesnonlinear(z,S0,6,hor); %uéBodor e€oudAuvonc
%[y a] = seslinear(z,0.1:0.01:0.9,S0,hor);
%][y] = ses(z,0.1,S0,hor);

%[y a b] = holtnonlinear(z,S0,T0,6,hor);
%l[y] = holt(z,0.98,0.0001,S0,T0,hor);

%[y a b f] = dampednonlinear(z,S0,T0,6,hor);
%[y] = damped(z,0.99,0.001,0.25,S0,TO0,hor);

y(i+(1:hor)) = reseasonalize(y(i+(1:hor)),SI,0); YETTAVETTOXIKOTTOINGN
TPOLBAEWEwWY yia nuépa
y(i+(1:hor)) = reseasonalize(y(i+(1:hor)),SI2,mod(i,168));
Y%ETTAVETTOXIKOTTOINON
mpoBAEwewy yia Boouada
y(find(y>150)) = 150; Y%avwraro opio Tiung ra 150€/MWh

Y(j,1:hor) = ots(i+(1:hor));  %TTivakag ue TPAYUATIKES TIUEG OEQOUEVWV
F(,1:hor) = y(i+(1:hor));  %TTivakag ue MAVETTOXIKOTTOINUEVES TTPOLBAEWEIS
=1+

end

e = Y-F; %ummoAoyiouog opdAuarog o€ mivaka: nuépeS_TTPOLAswns*168_wpec

SAPE = (abs(2*e./(Y+F)))*100; %sAPE

SMAPE = mean(sAPE(1:1:end,:),1);
dsMAPE = aggregate(sMAPE,24)/24; % uéooc¢ nueprioiog é€iktn¢ SMAPE

fork = 1.7 %eIKoVIKA opaAuara
p = mean(sAPE(1:1:end,:),1);
horsMAPE(K) = mean(p(1:k*24));

end

fork = 1.7 YorTpayuarTika opaiuara
p = mean(sAPE(1:k:end,:),1);
horsMAPE(K) = mean(p(1:k*24));

end

mean(mean(sAPE,1),2) Y%uéon miun ociktn SMAPE
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7.2 NMpooopoiwon yia TToAAatTAn Mpappikn MaAivdpoéunon

clear
load('ng_month.mat')
load('oil_month.mat’)
load('pgdata.mat’)

ots = fixzero(ots,5); YarraAoiprn UNOEVIKWV TIUWV
%demand = fixzero(demand,5);

demandf = fixzero(demandf,5);

ots = aggregate(ots,24*30);
%demand = aggregate(demand,24*30);
demandf = aggregate(demandf,24*30);

%o0il = disaggregate(0oil,24*30,0nes(24,1)/24,0);
%ng_month = disaggregate(ng_month,24*30,0nes(24,1)/24,0);

L = length(ots);
N = round(0.6*L);

%k1 = demand(1:L);
k2 = demandf(1:L);
k3 = oil(1:L);

k4 = ng_month(1:L);

%hor = 7*24; %opidovrac mpoBAsyns yia wplaia dedouéva
hor = 12, %opilovrac mpoBAswnc yia unviaia dedouéva
Y%step = 24, %Lnua avavéwong yia wplaia dedouéva

step = 12; %Lnua avavéwonc yia unviaia 6edouéva
=1

for i = N:step:L-hor

| = ots(1:0);
k = [k2(1:1) k3(1:i) k4(1:i) ones(i,1)];
w = regress(l,k);

%z1 = k1(1:0);
f1 = k2(1:i+hor);
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f2 = k3(1:i+hor);
f3 = k4(1:i+hor);

f = [f1 f2 f3 ones(i+hor,1)];  %véo diavuoua Twv aveéGpTnTwy UETaBANTWYV
y = w"*f; % mapaywyn mpoBAswns tng OT2 ue 10 avavewuévo diavuoua
y(find(y<0)) = 0;

Y(j,1:hor) = ots(i+(1:hor)); Y%rmivakag pe mpayuaTikEéS TIMEC OEOOUEVWV
F(,1:hor) = y(i+(1:hor));  %Tmivakag pe EmAVETTOXIKOTTOINUEVES TTPOBAEWEIS

j =]+
end

e = Y-F; %ummoAoyioudg opdAuarog o€ mivaka: NuéPES_TTPOLAswns*168_wpeg
SAPE = (abs(2*e./(Y+F)))*100; %sAPE

mean(mean(sAPE,1),2) %uéon tiu SMAPE

182

——
 —



