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AmntocuvBeon (Decomposition)

» Mabnpatikn dtadlkacia n omoia anookoTmeL oTNV
ATIOPOVWON TWV CLVIOCTWOWY Piag XPovooeLpdg.

» Taon (Trend component)

» KUkAog (Cyclical component)

» Emoxitakotnta (Seasonal Component)

» Tuxatotnta (Irregular or Random component)
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ATtoouvBeon

» MaBnuatikn Alatonwon:
Y, =f(S, T Cu R)

: TIAPATAPNON KATd TN XpoVvIKn epiodo t
. OLVIOTWOA ETOXLAKOTNTAG

. OLVIOTWOA TAoNC

. OLVIOTWOA KUKAOU

. OLVLIOTWOA TLXALOTNTAC




ATtoouvBeon

AUO UOPPEC TOU HOVTEAOU
> MNpooBeTiko (Additive)
Y, =S+ T,+ R, + C,

> MoAAamAaoctaotiko (Multiplicative)
Y, =S, X T, X R, x C,

: TTAPATNPENON KATtad Th XPOVLKN Tiepiodo t
. OLVIOTWOA ETIOXLAKOTNTAC

. OLVLOTWOA TAONG — KUKAOU

. OLVIOTWOA TLXALOTNTAG
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ATIOETIOXLKOTIOLNON

» Elval pepoc¢ tn¢ dtadikaciag amoovvOeong.

» ATIOOKOTIEL OTNV ATIOPJOVWGN TNG OLVLIOTWOAC
eMoxXLakoTnTag (meplodikn cuumepLpopa otn dLlapkela
€VOC £TOUC) TNC XPOVOOELPAC.

» ATIOOKOTIEL 0TNV OnuLlovpyia TnG
ATIOETIOXLKOTIOLNHEVNC XPOVOOELPAC.




ATIOETIOXLKOTIOLNON

> Elval 1dlaitepa onuavtikn dtadikaoia.

» 0L yeBodoL TipoBAEYEWY TIPETEL Va ePapPolovTal OE
LN ETIOXLAKEC XPOVOOELPEC, Ol OTIOLEC OTNV CLVEXELA
ETAVAETIOXIKOTIO0UVTAL (ETIOXLKOTIONON).

» H npakTikn avtn av€avel tnv alomotia Twy
TIPOBAEPEWV.
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AlTLa ETIOXIAKNG ZUUTIEPLPOPAC

»Hpepoloylakeg emnidpaocelg (Calendar effects)

OL pepeg Twv €OVIKWYV €0pTwV K.AT. €mudpovv Ouvaplka ota
OLKOVOULKA peYEDN, OnulovpywvTag E€va EMOXIAKO TIPOTUTIO,
ldlaitepa €vtovo otnv  Blopnxavikn mapaywyn Kat - otnv
KatavaAwon ayabwv.

>3 nuavtikeg anogaocelg (Institutional influences)

OAa Ta €idn armogacewv amo WpLvPATa Kal WLWTEG ETUOPOLY UE
Tov avaloyo PBaBuo otnv €EEAEN  OLKOVOULKWY  PEYEOBWV.
KAaoolkO mapadelypya ol akplBei¢c nuepounvieg Tmouv BOa
dtatebovy, amod OLaPopoug opyaviopoug, Ta Mepiopata  Twv
UETOXWYV I Ta opoAoya.
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AlTLa ETIoXLakng Zuumeplpopdag

» KAipa- Katpog (Weather influences)

OL KAwgatoAoylkeg peTaPBoAeg emdpolV  OTIC  OLKOVOULKEG
petaBAnTeG Kkatr elvat dlaitepa €VIOVEG OTOV  XWPO TNG
AYPOTIKNG TAPAYWYNG, TWV KATACKEVAOTIKWY ETALPELWY, TWV
HETAPOPWYV K.A.TL.

» MNpoobdokieg (Expectations)

OL TPOCOOKiEG OTOV OLKOVOHLKO XWPO, amoppola TNng paKpaq
neipag, €mdpolv AQUECA OTIC AMOYACELS TwWV TAPAYWYWV Kal
KATAVOAWTWY HJE aAMOTEAECUA va énploupyouv ETIOXLAKEC
dlakupavoelg. I'Iapaéelyua n avgnon 1ng Tapaywyng Tawxvidlwyv
TPV TLC soptsq aAAd Kal n avagovr) TwWV KATAVaAWTWV HEXPL
va TECEL N TIPN Tou meTpeAaiov Bepuavong.
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Kiwvntol Meool Opol

OL KLvnTOol pECOL OpPOL XpPNOLUOTIOLOLVTAL WG:

» MegBodo amoemoxikomoinong — €gopaluvong twv dedopevwy.
EkTigoupe TNV KAPTUAN TAONG — KUKAOU XPNGOLUOTIOLWVTAG TOV
LUECO OPO TWV KOVTLVWY ChUELWV.

» MgBobo TpoBAewne Twv dedopevwy. EKTIHOLPE TNV TLUAR TG
ETIOPEVNC TIAPATAPNONS XPNOLHUOTIOLWVTAC TOV JECGO OPO TWV TILO
TPOCPATWY TIAPATNPHOEWV.
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Kivntot Meoot Opol

> Simple Moving Average
»Weighted moving Average
» Double Moving Average

» Centered Moving Average



Simple Moving Average

> YTIOAOYIOPOC TOU HECOU OpOU TwV TIHWV YyUpw amo pia
napatrnenon.

» E€aAeipel yEPOC TNG TUXALOTNTAG TWV dedopevwyv

> Alvel pla AoyLlKn EKTLUNGON TNG OLVLIOTWOAG TACNG-KUKAOUL TNG
napatnpnong.

(n mod 2)

1
TC =KMOM) == ) You=

i=—(n mod 2)

1
TC, = n (Yt—[n mod2) T+ Yeg +Ye+Yeig + -+ Yii(nmod 2})

1
TCt - KMG(S}t - T (Yt—z + Yt—1 + Yt + Yt+1 + Yt+zjvI ®
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Simple Moving Average

3 MA smoother
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Simple Moving Average

5 MA smoother
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Simple Moving Average
Napadetyua

1
KMO(5); = g(‘fl +Y, + Y+ Y, +Y:) =

1
KMO(5); = 3(21 +33456+4+45+23) =356

t
1
2
3
4
S
6
7
8
9




Weighted Moving Average

» Anotelel mapaAAayn tov Simple Moving Average.

» OL OpOL TIOL HPETEXOUV OTOV HECO OPO, €XOLV OLAPOPETLKA
Bapn.

» Alvetat peyalvtepo Bapog oTLg napampnoetq TIov

ysnvaouv o€ pgeyalo Babpo He tTnv Tpexouoa mapatnenon Kat
LULKPOTEPO BAPOC OTLC TILO JAKPLVEG TIAPATNPNOELG.

> EmuAeyovtal, woTe va €lval CUPPETPLKA WC TPOG TNV
TPEXOLOA TIAPATENON.

» H KaptoAn Tou TPOKUTITEL Elval TIEPLOCOTEPO OUAAT).

(n mod 2) (n mod 2)

Tct Emﬂ'(l’l)t — Z d; Y‘t+1' Z di — 1

i=—(n mod 2) i=—(n mod 2)

TC, = SKMO(5), =

Tct - ﬂ,]. 'Yt_z + sz * Yt_l + I:],'ﬂl" Yt + [},2 " Yt_l_l + Djl " Yt+2
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Weighted Moving Average

Weighted MA ‘smoother

Waight function
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Weighted Moving Average
Napadetypa

TKMO(5)

TKMO(5); =0,1-Y, +0,2-Y,+0,4-Y,;+0,2-Y, +0,1-Y. =

ZKMO(5); =0,1-2140,2-33+0,4-56+0,2-45+0,1-23 =424
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Double Moving Averages

> AmtoteAel an0T8)\sopa NG opa)\onomonq EVOQ
armAol HECOU OPOV, HPE TNV XPNOon €vog deuTeEPOU
artAOL JECOU OPOV.

» .x. O 5x3 MA vmoAoyiletat ano tov 3MA €vog
5MA.

Yoo +Y, .+ Y,
KMO(3),_, = — 5 AKMO(5 X 3); =

Y, Y Y KMO(3),_, + KMO(3),_, + KMO(3), + KMO(3),,; + KMO(3),.,
KMO(3),_; = 3 — :

Yt—l + Yt + Yt+1
3 :Yt_a +2 'Yt_z +3 'Yt_1+3 'Yt+3 -Yt+1+2 -Yt+2+Yt+3 _

Y, +Y,, +7Y,

1ft+1 + 1]“r1:+2'. + 1ft+3
3 y.

KMO(3), =

KMO(3),., =




Double Moving Average
Napadetypa

KMO(3) AKMO(3x3)

SIeo 1Y, +Y,+Y, Y4V, +Y, Yo+Y,+Y
ﬂKM[}[3X3)3:_( 1Yoty Yot¥a+¥, Yo+l 5):'
44,67 3 3 3 3

;1;23 AKMO(3 X 3), = %(21+ 333 + 56+ 33+ 536+ 45 N 56+ 435 + 23):'
38,00

Rl AKMO(3 X 3); = 1[36,6? + 44,67 +41,33)=40,89
38,67 3

30,33

35,33

45,67

42,00

33,67

37,00

42,67
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Centered Moving Average
%[Y1+Y2+Y3+Y4}=Tz,5 %[Y2+Y3+Y4+Y5}=T3,5

1
T, = > (T5+ Tp5) =

111 1

1

1 1 1 1 1
Ta =§'Y1+E'YE+E'Y3+1'Y4+§'Y5
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Centered Moving Average
Napadetypa

-

KKMO(4)

1Y, +Y,+Y.+Y, Y, +Y.+Y,+Y
KKMU[‘I'}E.:E( 1 24 3 a T2 34 4 5):'

KKMO(4); = = -
(4); =5 A 2

1(21+33+56+45 33+56+45+23)
=

1
KKMO(4), = 5 (38,754 39,25) = 39
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Kivntol Meool Opol we MeBodog MpoBAeywng
Napadetypa

. Time Observed values Three-month  Five-month |
" Month permd (sthments) . .moving average moving average
Feb , -ﬂ__'._135‘0_.._ T

May 3100

155.0
1300

a S72200 ¢

Oct L2775
Nov - '235.0
Dec Yo e
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~ Analysis of errors o S o e . o
Test periods: R 411 - 6-11
Mean Error . . S U i v 4 O . =117

~ Mean Absolute Error ' . Ti46 . 5100
Mean Absolute Percenta.ge Error (MAPE) | - .34.89 - 27.88
Mean Square Error (MAE) | 6395.66 3013.25
‘Theil’s U-statistic =~ | 1.15 081




Kivntoi Meool Opot wg MeBobdog MpoBAewng
Napadelypa
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Texvikn Backcasting
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Texvikn Backcasting
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KAaolkn MeBobocg ArtoolvBeoncg

H kAaowkn peBodog amocuvbeong amoteAel tnv Tio amAn Owadlkacia yia tnv
ATOPOVWON TWV 4 CLVIOTWOWY PLAG XPOVOOELPAC.

Brpa 1°: YoAOylopOG €vOG KLVNTOU PJECOL OpOL O omoiog BacideTal 0TO PYAKOC TNG
gnoxLakotntag (yla mapdadelyua, Klvntog YECOG OPOG 7 TAPATNPNOEWY yla nUEPNOLA
dedopeva).

Me autov Tov TPOTIO O UTIOAOYL{OHUEVOG KLVNTOG HECOG OPOG OEV TIEPLEXEL ETIOXLAKOTNTA EVW

TIEPLEXEL TIOAL PIKPN N PNOEVIKI TUXAlOTNTA, SESOPEVOL OTL N TUXALOTNTA AVTLTPOCWTIEVETAL
amno Tuxaieg dLaKLPAVOELG IOV KupalvovTal YOPpw aro TO JECO OPO TWV TAPATNPNOEWV.

Ol TIYEC TWV KLVNTWV HPEOCWV OpwvV ToL UToAoyidovtal PE aAUTOV TOV TPOTMO Eeival
e€opalupeveg Kat divouv pia KaAn eKTIPINON TG CUPTEPLPOPAG TNG XPOVOCELPAG OCOV apopa
TNV TACN Kal TNV KUKAIKOTNTA. OTOTE, UTIOPOVPE VA BEWPICOVUE TIWG:

KMO(n) = T X C

omouv KMO(n) eival €vag KLvntog PECOG OPOG PNKoug n Kat T, C oL OuVIOTWOEG TAONG Kal
KOKAOUL QVTIOTOLXA. XTNV TEPIMTWON TOU Ta OE00OPEVA E€XOUV PNKOG ETIOXLAKOTNTAG APTLO
apldpd (yia mapddetypa pnviaieg i Tplunviaieg mapatnpnoelg), TOTE MPOTLUATAL N XpAon

KEVTPLKOU KLVNTOU HEGOL OPOVL AVTIOTOLXOU HAKOUG. °
»
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KAaolkn MeBobocg ArtoolvBeoncg

Bnua 2°: Alalpeon TwWvV npaypaTtva 6860p8vwv HE TIC QVTIOTOLXEQ Tlpsc TWV
KLvr]va HECWV opwv Me TOV TPOTIO AUTO TPOKUTITOLV OL AOYOL ETOXLAKOTNTAG, Ol
OTIOL0L, OPWG, TIEPLEXOLV TLXALOTNTA:

Y  TxCxSxR
KMO(m) = TxC

Brjpa 3°: Amalowgpn TnG TuXatoTnTag ano Toug AOYoug EMOXLAKOTNTAG Tov Bruatog 2.

H Owadlkacia emituyxavetalt pe €0PeOn TNG MPEONG TIPNGC TWV AVILOTOXWV AOYywv
enoxtakotntag, 6nAadn Twv AOywvV TIOL AVAPEPOVTAL OE AVTIOTOLXEG XPOVIKEG TEPLOOOUG.
TNV mepintwon, yla mapadelyya, pnviaiwv dedopevwy, utTtoAoyiovpe TO PECO OPO TWV
AOYWV ETOXLAKOTNTAC TIOU AVTLOTOLXOUV OTO pnRva lavoudplo, KATOTIlV TO PECO OPO TWV
AOYWV ETIOXLAKOTNTAC TIOV AVTLOTOLXOUV 0TO pnva ®eBpouvdpto Kok. Ot UTIOAOYLOPEVOL HECOL
OpoL amoTEAOLV TOUC OEIKTEG EMOXIAKOTNTAG TNG APXIKNG HAG XPOVOOELPAG.

=SXR

Y€ OPLOPEVEC TEPLTITWOELG, Ol OEIKTEG EMOXLAKOTNTAG XPN{OLV KAVOVIKOTIOLNoNG, oUTWG
WOTE TO ABPOLOPA TOLG VA LOOVTAL JE TO PNKOG TNG EMOXLAKOTNTAG.

Av N XPOVOOELPA TIEPLEXEL APKETH TLXALOTNTA N ACLVNOLOTEC TIYEG, TPOTElveETAL O
UTIOAOYLOPOG TWV EVOLAUECWY HECWV OpWV, TIPOKELPUEVOU va TIPOKUYOULV OL OEIKTEQ

enoxtakotntag. H diagpoporoinon €ykeLtat otn Pn Xprnon Tou PEYLOTOU Kal TOL €AAXLOTOUL
AOYOUL ETIOXLAKOTNTAC OTOV UTIOAOYLOPO TOU KABe OeiKTn €MOXLAKOTNTAG, PE OTOXO TN

oTabeporoincn avtwy.
4 4 S U
qfi' I




KAaolkn MeBobocg ArtoolvBeoncg

Brpa 4°: Alaipeon Twv TMPAyPaATIKwY 0€00PEVWY PJE TOUG AVTIOTOLXOUG OEIKTEQ
ETMOXLAKOTNTAG Yla TNV EVPECN TNC ATIOETIOXIKOTIOLNHEVNG CELPAG.

[a mapadelypa, ota pynviaia dedopeva, KABE MaAPATHPNON OV AVTLOTOLXEL OTO pnva
AekepBplo dratpeital pe tov OeikTn eMoxtakotTnTag Tov AekepBpiov.

H oe1pd 1tou POKUTITEL TIEPLEXEL HOVO TACN, KUKAO Kal TuXaloTnTa:

Y TxCXSxR
S S

=TxXCXR

Brjpa 5°: ArtaAougr] TnNg TuxXaltoTNTAg amo TNV AmOEMOXLKOTIOLNKEV CELPA.

AUTO emITLYXAVETAL LTIOAOYIOVTAC TOV KLVNTO PHECO OPO PAKOULG 3 N 6 TTaPATNPNOEWVY
TNG ATIOETIOXLKOTIOLNUEVNG OELPAG.

H oelpd TwWV PHECWV OpWV TIOU TIPOKUTITEL, AMOTEAEL PJia apKeTA opaAn Kal akpLpn ostpd
TAoNG-KUKAOU.

Ma BeAtiotn e€opdluvon Kat amalolpn TG TUXaloTnNTag cuviotatatl n xpnon dirmAov
KLVNTOL pecoL Opou 3x3. Av To {NTOVUEVO €ival 0 LTIOAOYLOPOG TNG CLVIOTWOAG TNG
TUXALOTNTAG, AUTH UTIOPEL va TIPOKLYEL amo dLaipeon TnNG ATIOETOXIKOTIOLNPEVNG OELPAG
Kal TN O€lpdg TAONG-KUKAOU:

TXCxR TxXCXR
KMO(3x3) TxC 1} J"FSU




KAaolkn MeBobocg ArtoolvBeoncg

Brpa 6°: YrtoAoyLlopog Tng Tdong ano thn oglpd Tdong-KUKAoL Touv Brjpatog 5.

Meta to 5° Brjpa tng amoouvBeong n oelpd TOU TPOKUTITEL TIEPLEXEL TACNH Kal
KUKALKOTNTA. Z€ MEPUTTWOELG TIOU €ival ETUBUUNTOG O dLaXwPLopPog Twv dbo avTwy
OLVIOTWOWYV, Ba TPETEL va ETUAEYEL TO PHOVTEAO TAONG TIOUL TEPLYPAPEL KAAUTEPA TN
XPOVOCELPA.

Av  BewPnoOLPE YPAUMLIKA TACN, O UMOAOYLOHOG TNG OLVIOTWOAG TNG TAONG
ETULTLYXAVETAL amd ePAPUOYN TNG AmANG YPAPHLKNG TtaAvdpopnong (eubeia ehaxiotwy
TETPAYWVWV):

ic1(ti - TC;) _%-TC
1 ie1 TC;

n 2 =
=1ti r n

21 b
n

Li=1% _ 2
T=a+p-t n t

a=TC—-p-t t=

Ormov T dnAwvel TNV oglpd TNG TAoNg, TC dSnNAWVEL TIG TIPEG TNG OELPAC TAONG KUKAOUL
(e€aptnuévn peTaBANTH TNG YPAUULKAG TaAlvdpounong) kat t dnAwvel tov avfovta
aplBud  TNG XPOVIKAG TepLodov  (ave€aptntn PETABANTA  TNG  YPAMHLKAG
raAvdpodpnong). Ot cuvteAeoTeC a Kal B dnAwvouv To apxikd eminedo katl tnv tdon
avtioTolxa. A@ou LTIOAOYLOBEL N oeLpa TNG TAONG, UTIOPEL va opLoBel Kal n cuvioTwoa

TOUL KUKAOUL WG n akoAouvBn diaipeon: T x C ¢
c= 'FSU
T v




KAaolkn MeBobocg ArtoolvBeoncg

Bripa 7°: MpoBAewn peow anoocuvBeong

Exovtag¢ avaAloel TNV apXLKR XPOVOOELPA OTIGC OULVIOTWOEG TNG, MTMOPOUPE va TIG
ouvBeooupe (TIOAAATIAQCLAOCTLKA) TIPOKELPEVOL VA EKTLUNOOUUE HPEANOVTIKEG TLUEG TNG

XPOVOOELPAG.

H diadikacia autr Aeyetal mpoBAewn PECW amooLvOeong Kal TEPLYPAPETAL ATO TNV
napakdtw e€iowon:




EAeyxoc¢ onuavtikNG EMOXLAKNG
CUUTIEPLPOPAG

* 2€ aszrsc T[SplT[TUOOSlC,‘ N xpovoosnpa dev gpgavicel onpavuKn ETOXLAKN
oupnsplcpopa omote Ba pmopovoav va mapaielpbouyv ta Bnpata 1 ewg 4 g
KAQOLKNG peBOOOL anoocLvOeonG.

» O €AeyxoG ONUAVTIKOTNTAG TNG EMOXLAKNAG OCUUTIEPLPOPAG HLAG OELPAG
dedopevwy epapuoletal peow €ANEYXOV QAUTOOCULOXETLONG 6860p8vwv he
nepiodo kabuotepnong (k) ion pe Tov aplBpd Twv TEPLOdWY €VOG KUKAOU
ETMOXLAKOTNTAC (poS) ©€ OULYKPLON HE TIC OAUTOCUOXETIOELG TEPLOdOUL
KabuoTEPNONG €WG Kal Plag povadag HIKpOTEPNG Ao ToV aplOpo Twy MePLOdwyY
EVOC KUKAOUL ETIOXLAKOTNTAG.

* Mia xpovooelpd BewpeiTal EMOXLAKI AV KAl JOVO av LOXVEL:

|ACF,oq| > Limit

Confidence
Level
80% 1,28

2kl (Y —Y) - (Vi — V)] 90% 1,645

E?::[(Yi —Y)2 95% 1,96

98% 2,33

99% 2,58

tcritical

ACF, =

o 1+2- (ACF, + XP% 71 ACF?)
Limit = Leritical

n 2FSU




