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PerÐlhyh

Skopìc aut c thc diatrib c eÐnai h melèth twn mejìdwn, pou èqoun protajeÐ sth
diejn  bibliografÐa, gia th mètrhsh kai th diaqeÐrish twn kindÔnwn twn Suntaxiodotik¸n
Sqhm�twn kai idiaÐtera tou ependutikoÔ kindÔnou. Exet�zetai epÐshc to kanonistikì
kai rujmistikì plaÐsio ìson afor� tic ependÔseic twn suntaxiodotik¸n sqhm�twn. Gia
k�poia apì aut� kai qrhsimopoi¸ntac pragmatik� dedomèna exet�zetai h ependutik 
strathgik  kai upologÐzontai ta kuriìtera mètra kindÔnou. Pio sugkekrimèna ta mètra
kindÔnou pou exet�zontai, eÐnai h dunhtik  zhmi�   h axÐa se kÐnduno (V aR), h upì
sunj kh axÐa se kÐnduno (CV aR), h hmidiaspor� kai �lla gnwst� mètra kindÔnou.



Abstract

The purpose of this paper is the study of the methods, which they have been
proposed in the international bibliography, for the measuremend and the management
of dangers of the Retirement Forms and especially the investment risk. It’s examined
also the lawful and regulating frame as long as it concerns the investments of the
Retirement Forms. Also, using real data, is examined the investment strategic and
are calculated the mainly risk measures. More concretely, the risk measures which are
examined, are the excess loss or the Value at Risk (VaR), the Conditional Value at
Risk (CVaR), the semivariance and other known risk measures.



Prìlogoc

SÔmfwna me thn qrhmatooikonomik  jewrÐa o kÐndunoc orÐzetai wc h diaspor� twn
aprosdìkhtwn apotelesm�twn exaitÐac thc metabol c qrhmatooikonomik¸n metablht¸n.
'Etsi tìso oi arnhtikèc all� kai oi jetikèc apoklÐseic gÔrw apì thn anamenìmenh tim   
ton mèso jewroÔntai phgèc kindÔnou. Up�rqoun poll� paradeÐgmata ependut¸n pou
de kat�feran na suneidhtopoi soun ìti polÔ uyhlèc apodìseic èkruban kai meg�lo
kÐnduno. 'Opwc eÐnai gnwstì, mia pio epÐpedh (platÔkurth) katanom  apodìsewn enèqei
kai megalÔtero kÐnduno apì mia katanom  pou oi timèc eÐnai pio mazemènec gÔrw apì to
mèso (leptìkurth).

Apì ta tèlh thc dekaetÐac tou 1980, exaitÐac poll¸n meg�lwn qrhmatooikonomik¸n
krÐsewn, pollèc apì tic opoÐec ofeÐlontan sthn èlleiyh politik¸n diaqeÐrishc kindÔnou
up rxe meg�lo endiafèron apì meg�lec tr�pezec, rujmistikèc arqèc kai thn akadhmaðk 
koinìthta gia th dhmiourgÐa enìc exeligmènou montèlou gia th prìbleyh tou kindÔnou
agor�c (Market Risk). To pio diadedomèno mètro posotikopoÐhshc kai prìbleyhc tou
kindÔnou s mera eÐnai h AxÐa se KÐnduno (Value at Risk - VaR), to opoÐo metr�ei th
qeirìterh dunat  ap¸leia enìc qartofulakÐou qrhmatooikonomik¸n stoiqeÐwn gia èna
sugkekrimèno qronikì di�sthma kai gia èna epÐpedo empistosÔnhc.

H qr sh tou Value at Risk xekÐnhse ta tèlh thc dekaetÐac tou 1980 apì meg�lec
qrhmatooikonomikèc epiqeir seic gia th mètrhsh tou kindÔnou twn qartofulakÐwn touc.
Ta mètra Value at Risk mporoÔn na èqoun efarmog  tìso sth diaqeÐrish kindÔnou, ìso
kai gia epoptikoÔc skopoÔc.

Na tonÐsoume ìti sthn ereunhtik  bibliografÐa èqei emfanisteÐ meg�loc arijmìc mejìdwn
mètrhshc tou VaR. Sthn paroÔsa ergasÐa ja parousi�soume tic pio diadedomènec
mejìdouc kai ja proqwr soume se ektÐmhsh kai axiolìghsh tou VaR me b�sh di�fora up-
odeÐgmata desmeumènhc eteroskedastikìthtac (GARCH) ta opoÐa par�goun ektim seic
thc (desmeumènhc) diakÔmanshc apì tic opoÐec exart�tai �mesa h ektÐmhsh tou mètrou
VaR.

H dom  thc paroÔsac diplwmatik c ergasÐac ja eÐnai h ex c:

Sto pr¸to kef�laio gÐnetai mia anafor� sth dom  tou EllhnikoÔ Sust matoc
Koinwnik c Asf�lishc kaj¸c kai sth diaqeÐrish thc periousÐac twn forèwn koinwnikhc
asf�lishc. EpÐshc, sunoptik� an�fèretai kai to jesmikì plaÐsio ependÔsewn kai
axiopoÐhshc thc periousÐac twn F.K.A.

Sto deÔtero kef�laio parèqoume mia sÔntomh perigraf  thc leitourgÐac Di-
aqeÐrishc KindÔnou kai twn basik¸n kathgori¸n kindÔnou pou antimetwpÐzei ènac
qrhmatopistwtikìc organismìc. EpÐshc eis�goume kai sqoli�zoume thn ènnoia thc AxÐac



se KÐnduno. Sth sunèqeia perigr�foume tic basikèc mejìdouc upologismoÔ thc AxÐac se
KÐnduno, sugkekrimèna th mèjodo Delta, Istorik c ProsomoÐwshc kai th mèjodo Monte
Carlo. Akìmh gÐnetai mia anafor� stic mejìdouc Stresstesting kai Backtesting.

Sto trÐto kef�laio parajètoume mia ektetamènh episkìphsh thc bibliografÐac gia
ta upodeÐgmata tÔpou ARCH. 'Etsi, analÔoume to grammikì ARCH kai GARCH
montèlo, mh grammik� montèla ìpwc to EGARCH, ta montèla ARCH-in-Mean kai ta
polumetablht� upodeÐgmata ARCH, GARCH kai F-GARCH. EpÐshc gÐnetai kai anafor�
sta sunep  mètra kindÔnou.

Sto tètarto kef�laio efarmìzoume sta qartoful�kia ependÔsewn se metoqèc tou
Q.A.A. twn 10 megalÔterwn asfalistik¸n tameÐwn thc Ell�doc di�forec mejìdouc gia
ton upologismì tou VaR basismènec se upodeÐgmata GARCH.
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Kef�laio 1

Eisagwg 

1.1 Suntaxiodotik� TameÐa

Meg�lo endiafèron parousi�zei h an�ptuxh tou asfalistikoÔ jesmoÔ sthn Ell�-
da, tìso ston idiwtikì ìso kai ston dhmìsio tomèa. EÐnai gegonìc ìti, oi polÔ
meg�lec qrhmatodotikèc duskolÐec pou antimetwpÐzontai ta teleutaÐa qrìnia, mazÐ me
tic dusqereÐc oikonomikèc kai dhmografikèc exelÐxeic shmadeÔoun th poreÐa kai kat�
sunèpeia olìklhro to sÔsthma tou asfalistikoÔ jesmoÔ sthn Ell�da. EpÐshc h
poluplokìthta kai o polutemaqismìc tou jesmoÔ autoÔ empìdisan, mèqri kai s mera,
th dhmiourgÐa enìc pneÔmatoc koin c asfalistik c antÐlhyhc. Kat� sunèpeia, èqoume
uyhlì arijmì asfalistik¸n forèwn pou eÐnai dÔskolo na epopteÔontai apì èna an¸tero
kentrikì ìrgano, me epakìloujo na mhn up�rqei suntonismìc kai enarmìnish tou
sust matoc. S� autì to shmeÐo, eÐnai shmantikì na anaferjoÔme se dÔo basikèc ènnoiec,
p�nw stic opoÐec sthrÐzetai olìklhro to asfalistikì sÔsthma, thn ènnoia thc asf�lishc
kai thn ènnoia tou kindÔnou.

1.1.1 H ènnoia thc asf�lishc

Apì thn Oikonomik  skopi�1 asf�lish eÐnai mia anakatanom  apì ap¸leiec kai h
antikat�stash miac sÐgourhc mikr c ap¸leiac, pou onom�zetai asf�listro, gia mia
abèbaih meg�lh ap¸leia. 'Etsi, asf�lish eÐnai mia oikonomik  endi�mesh diadikasÐa sthn
opoÐa ta �toma ektÐjentai se èna kÐnduno ìpou o kajènac suneisfèrei se èna koinì tameÐo
kai èqei to dikaÐwma na eispr�xei apì autì, an to asfalismèno aprìopto sumbeÐ.

Apì thn Nomik  skopi� h asf�lish eÐnai mia sÔmbash metaxÔ dÔo mer¸n, mia sumfwnÐa,
mèsw tou asfalisthrÐou sumbolaÐou (insurance policy), me to opoÐo h mia pleur�, o
sumballìmenoc, o kÔrioc tou asfalisthrÐou, (policy owner) upoqreoÔtai sthn katabol 
tou asfalÐstrou (premium) h de �llh, h asfalistik  etaireÐa   o asfalist c (insurer)

1Pètroc F. Qatzìpouloc, {AsfalÐseic Zw c kai UgeÐac}, Aj na 2007
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o antisumballìmenoc upoqreoÔtai sthn katabol  tou asfalÐsmatoc, dhlad  analamb�nei
thn upoqrèwsh na apokatast sei thn oikonomik  ap¸leia pou ja prokÔyei se perÐptwsh
pou sumbeÐ o kÐndunoc.

1.1.2 H ènnoia tou KindÔnou

Sthn jewrÐa twn kindÔnwn, wc kÐndunoc2 noeÐtai h oikonomik  ap¸leia pou endèqetai
na prokÔyei apì k�poio fusikì kÐnduno (j�nato, asjèneia, nau�gio, purkagi�, jeomhnÐa,
k.o.k.) eÐte apì anjr¸pinh pr�xh (troqaÐo atÔqhma k.o.k.), eÐte sto plaÐsio thc �skhshc
oikonomik c drasthriìthtac (epiqeirhmatik�, ependutik�, sunallagmatik�, k.l.p. rÐska).
'Opou up�rqei kÐndunoc up�rqei kai abebaiìthta   èlleiyh gn¸shc sqetik� me thn
epèleush enìc anepijÔmhtou endeqomènou, tou opoÐou tic sunèpeiec kai thn èktash den
eÐnai p�nta se jèsh na problèyei o �njrwpoc. Se antÐjesh, ìtan mil�me gia bebaiìthta
tìte to fainìmeno pou mac endiafèrei dièpetai apì gnwstì aitiokratikì (nteterministikì)
nìmo.

Sthn asfalistik  kai thn analogistik  epist mh, deqìmaste ìti, o kÐndunoc brÐsketai
pèra apì thn anjr¸pinh boÔlhsh kai gn¸sh kai apoteleÐ stoiqeÐo pou den upìkeitai
ston èlegqo thc dun�mewc, thc jel sewc   thc skèyhc tou anjr¸pou. O kÐndunoc
eÐnai prwtarqikì stoiqeÐo thc asfalÐsewc kai qwrÐc autìn den noeÐtai asf�lish. 'Etsi,
k�tw apì sunj kec kindÔnou to �tomo asfalÐzetai se bajmì an�loga me to p¸c
antimetwpÐzei kai aisj�netai ton kÐnduno. H pijanìthta epeleÔsewc kai h endeqìmenh
oikonomik  èktash tou kindÔnou apoteloÔn th b�sh gia thn timolìghsh kai thn taktik 
thc antasf�lishc.

Gia touc perissìterouc h asf�lish eÐnai h basik  teqnik  antimet¸pishc kindÔnou.
Me ton ìro asf�lish, ìpwc kai proanafèrame, ennooÔme th sugkèntrwsh tuqaÐwn
kai aprìbleptwn kindÔnwn me th metafor� touc se asfalistèc, pou sumfwnoÔn,
ènanti asfalÐstrou, na apozhmi¸soun touc asfalismènouc gia tic tuqaÐec zhmièc   na
parèqoun qrhmatikèc paroqèc   uphresÐec, pou sundèontai me ton kÐnduno. Ta basik�
qarakthristik� thc asf�lishc eÐnai h sugkèntrwsh kindÔnwn (koinopraxÐa meg�lou
arijmoÔ omoiogen¸n kindÔnwn), h metafor� kindÔnou kai meÐwsh abebaiìthtac kai h
apozhmÐwsh.

2K.I. Koutsìpouloc, Analogistik� Majhmatik�, Mèroc I, JewrÐa twn KindÔnwn, A' 'Ekdosh Aj na,
1999.
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1.1.3 To Ellhnikì SÔsthma Koinwnik c Asf�lishc - H

dioikhtik  org�nwsh thc Koinwnik c Asf�lishc

sthn Ell�da

H an�ptuxh tou sust matoc koinwnik c asf�lishc sthn Ell�da3 pragmatopoi jhke
kat� èna trìpo apospasmatikì, mèsw thc sÔstashc autotel¸n forèwn asf�lishc
pou k�luptan sugkekrimènec om�dec tou plhjusmoÔ me b�sh epaggelmatik� krit ria
kai qarakthristik�. Den uiojet jhke èna eniaÐo asfalistikì kajest¸c gia ìlouc
touc ergazìmenouc all� plhj¸ra susthm�twn kÔriac, epikourik c kai sumplhrwmatik c
asf�lishc.

O sqediasmìc twn dhmìsiwn politik¸n asf�lishc gÐnetai apì touc foreÐc thc kentrik c
dioÐkhshc kai sugkekrimèna apì to UpourgeÐo ErgasÐac kai Koinwnik¸n AsfalÐsewn,
to UpourgeÐo UgeÐac kai Prìnoiac, to UpourgeÐo Ejnik c AmÔnhc, to UpourgeÐo
Emporik c NautilÐac kai to UpourgeÐo NautilÐac. To UpourgeÐo ErgasÐac kai
Koinwnik¸n AsfalÐsewn askeÐ autoteleÐc armodiìthtec sto pedÐo thc koinwnik c
asf�lishc, en¸ ta �lla UpourgeÐa askoÔn sumplhrwmatikèc armodiìthtec se sqèsh
me ton kÔrio �xona twn drasthriot twn touc.

Mèqri to 1995, oi autoteleÐc armodiìthtec askoÔntai apì ènan eniaÐo forèa, to
UpourgeÐo UgeÐac, Prìnoiac kai Koinwnik¸n AsfalÐsewn. To 1995 ìmwc apofasÐsthke
o diaqwrismìc tou tomèa thc koinwnik c asf�lishc apì touc tomeÐc thc ugeÐac
kai prìnoiac ¸ste na exuphrethjeÐ h orjologik  diasÔndesh metaxÔ asf�lishc kai
apasqìlhshc. 'Etsi o tomèac thc asf�lishc metafèrjhke stic armodiìthtec tou
UpourgeÐou ErgasÐac, to opoÐo metonom�sthke se UpourgeÐo ErgasÐac kai Koinwnik¸n
AsfalÐsewn.

To basikì qarakthristikì thc organwtik c dom c tou sust matoc eÐnai o polukerma-
tismìc tou apì to meg�lo arijmì twn dhmìsiwn forèwn asf�lishc. H Ôparxh 170 forèwn
to 2002 pou epopteÔontai apì pènte toul�qiston diaforetik� UpourgeÐa dhmiourgeÐ
auxhmènec upoqre¸seic se jèmata dioÐkhshc kai exuphrèthshc asfalismènwn.

H Ðdrush kai leitourgÐa enìc meg�lou arijmoÔ asfalistik¸n forèwn dikaiologeÐtai kurÐ-
wc apì ton prosanatolismì tou sust matoc sthn k�luyh diaforetik¸n epaggelmatik¸n
kathgori¸n, ìpwc parousi�zetai ston parak�tw pÐnaka4:

3Hlektronik  dieÔjunsh: www.ggka.gr
4Hlektronik  dieÔjunsh: www.ggka.gr
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Arijmìc Forèwn Asf�lishc Epaggelmatikèc kathgorÐec

22 Ergazìmenoi idiwtikoÔ tomèa
10 Proswpikì trapez¸n
12 Proswpikì dhmìsiwn epiqeir sewn
17 EleÔjeroi epaggelmatÐec
6 Proswpikì tÔpou
1 Agrìtec
17 Dhmìsioi up�llhloi

'Oson afor� th di�rjrwsh tou sust matoc, to ellhnikì montèlo diarjr¸netai se treic
kÔriouc pul¸nec : o pr¸toc pul¸nac epikentr¸netai sta uposust mata thc kÔriac
kai thc epikourik c asf�lishc, o deÔteroc pul¸nac perilamb�nei ta uposust mata thc
sumplhrwmatik c asf�lishc kai twn epaggelmatik¸n tameÐwn, en¸ o trÐtoc pul¸nac
afor� ta progr�mmata idiwtik c asf�lishc.

O pr¸toc pul¸nac5 kalÔptei to sÔnolo twn ergazomènwn sthn ellhnik  perifèreia,
perilamb�nontac ek tou nìmou sust mata kÔriac kai epikourik c k�luyhc. Problèpetai
h k�luyh akìma kai ekeÐnwn pou apasqoloÔntai me tic nèec   euèliktec morfèc ergasÐac
(merik  apasqìlhsh, kat' oÐkon apasqìlhsh k.a.). H kÔria k�luyh exasfalÐzetai mèsw
nomik¸n pros¸pwn dhmosÐou dikaÐou, ta opoÐa sÔmfwna me thn isqÔousa nomojesÐa
apoteloÔn touc apokleistikoÔc foreÐc kÔriac asf�lishc sthn Ell�da. H epikourik 
k�luyh ìmwc den eÐnai eniaÐa, kaj¸c idrÔontai kai leitourgoÔn ek tou nìmou sust mata
upoqrewtik c epikourik c asf�lishc mìno gia touc misjwtoÔc kai ìqi gia �llec
kathgorÐec plhjusmoÔ.

O deÔteroc pul¸nac sto ellhnikì sÔsthma koinwnik c asf�lishc parousi�zei idi-
aiterìthtec pou den entopÐzontai se antÐstoiqh èktash sto epÐpedo thc eurwpaðk c
perifèreiac. To kÔrio qarakthristikì  tan h adunamÐa sÔstashc epaggelmatik¸n
tameÐwn apì touc koinwnikoÔc etaÐrouc mèsw sullogik¸n sumb�sewn ergasÐac : h
dunatìthta sÔstashc epaggelmatik¸n tameÐwn katoqur¸jhke to 2002 me tic rujmÐseic
tou N. 3029/2002, pou problèpoun th dhmiourgÐa tameÐwn epaggelmatik c asf�lishc
pou ja leitourgoÔn wc nomik� prìswpa idiwtikoÔ dikaÐou apoblèpontac sthn paroq 
stouc asfalismènouc kai dikaioÔqouc twn paroq¸n, epaggelmatik c prostasÐac pèran
thc pareqìmenhc apì thn upoqrewtik  koinwnik  asf�lish gia touc asfalistikoÔc
kindÔnouc kai endeiktik� touc kindÔnouc g ratoc, jan�tou, anaphrÐac, epaggelmatikoÔ
atuq matoc, asjèneiac kai diakop c thc ergasÐac. H apousÐa gn siwn epaggelmatik¸n
tameÐwn anaplhr¸netai apì thn Ðdrush kajest¸twn sumplhrwmatik c asf�lishc, pou
leitourgoÔn me th morf  allhlobohjhtik¸n tameÐwn kai tameÐwn pronoÐac.

O trÐtoc pul¸nac, ligìtero aneptugmènoc se sqèsh me �llec eurwpaðkèc q¸rec, afor�
ta progr�mmata thc idiwtik c asfalistik c k�luyhc gia touc ergazìmenouc kai ta mèlh

5Hlektronik  dieÔjunsh: www.ggka.gr
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twn oikogenei¸n touc (mèsw omadik¸n asfalistik¸n sumbolaÐwn pou sun�ptontai metaxÔ
epiqeir sewn kai idiwtik¸n asfalistik¸n etairei¸n), kaj¸c kai ta progr�mmata atomik c
k�luyhc.

1.1.4 Oi foreÐc asf�lishc twn misjwt¸n

H asfalistik  k�luyh twn misjwt¸n6 ergazomènwn tou idiwtikoÔ tomèa epitugq�netai
mèsw forèwn kÔriac kai epikourik c asf�lishc, tameÐwn allhlobo jeiac gia ton kÐnduno
thc asjèneiac kai forèwn pou qorhgoÔn ef�pax paroqèc. To 2002 leitourgoÔsan
perissìteroi apì 50 antÐstoiqoi foreÐc.

O genikìc forèac kÔriac asf�lishc twn misjwt¸n eÐnai to 'Idruma Koinwnik¸n As-
falÐsewn (I.K.A), to opoÐo idrÔjhke to 1934 kai �rqise na leitourgeÐ ousiastik� th
dekaetÐa tou 1950. To 1983 epekt�jhke h asfalistik  k�luyh twn ergazomènwn tou
idiwtikoÔ tomèa apì to I.K.A sto sÔnolo tou plhjusmoÔ.

To I.K.A asfalÐzei ta prìswpa pou èqoun wc kÔrio ep�ggelma th paroq  èmmeshc
exarthmènhc ergasÐac, kaj¸c kai eidikèc kathgorÐec pros¸pwn (orkwtoÐ logistèc, efh-
meridop¸lec, suggrafeÐc, majhteuìmenoi). Oi kÐndunoi pou kalÔptontai perilamb�noun
th mhtrìthta, ta oikogeneiak� b�rh, thn asjèneia, to g rac, thn anaphrÐa, to j�nato,
to ergatikì atÔqhma kai thn epaggelmatik  asjèneia, kaj¸c kai thn anergÐa.

Oi asfalismènoi tou I.K.A exuphretoÔntai gia ton kÐnduno thc anergÐac apì ton Organ-
ismì Apasqìlhshc ErgatikoÔ DunamikoÔ (O.A.E.D), autotel  forèa pou idrÔjhke to
1954 kai up�getai sthn epopteÐa tou UpourgeÐou ErgasÐac kai Koinwnik¸n AsfalÐsewn.

H epikourik  k�luyh twn ergazomènwn tou idiwtikoÔ tomèa exasfalÐzetai apì èna
pl joc forèwn dhmosÐou kai idiwtikoÔ dikaÐou, pou qorhgoÔn prìsjetec suntaxiodotikèc
paroqèc me th morf  mhniaÐac sÔntaxhc   ef�pax bohj matoc. O genikìc forèac
epikourik c suntaxiodotik c k�luyhc twn misjwt¸n eÐnai to I.K.A kai sugkekrimèna
o kl�doc tou me thn onomasÐa {'Idruma Koinwnik¸n AsfalÐsewn - Tomèac Epikourik c
Asf�lishc Misjwt¸n (I.K.A - T.E.A.M) }. To I.K.A - T.E.A.M idrÔjhke to 1979 kai
ent�qjhke sto I.K.A to 1983.

IdiaÐtera shmantikèc metabolèc sto asfalistikì kajest¸c twn misjwt¸n uiojet jhkan
to 2002 me thn y fish tou N. 3029/2002. Oi metabolèc autèc prowjoÔn ousiastik�
ton organwtikì eksugqronismì enìc idiaÐtera sÔnjetou kai polÔplokou kajest¸toc,
exasfalÐzontac tìso thn aplopoÐhsh twn diadikasi¸n upagwg c sthn asf�lish ìso kai
th beltÐwsh thc metaqeÐrishc twn asfalismènwn:

• To 'Idruma Koinwnik¸n AsfalÐsewn metonom�zetai se 'Idruma Koinwnik¸n As-

6Hlektronik  dieÔjunsh: www.ggka.gr

18



falÐsewn - EniaÐo TameÐo Asf�lishc Misjwt¸n (I.K.A. - E.T.A.M). Oi kl�doi
sÔntaxhc sugkekrimènwn eidik¸n tameÐwn kÔriac asf�lishc (TAP - OTE, T-
SPHSAP, TSP - ETE, TSP - ATE, TSP - TE, TAP-ILT, TAP - ETBA,
TSEAPGSO kai TAPAE - Ejnik ) èwc 1.1.2008 ent�ssontai ston kl�do
sÔntaxhc tou I.K.A. - E.T.A.M.

• IdrÔetai nèoc genikìc forèac epikourik c k�luyhc twn misjwt¸n, pou leitourgeÐ
me th morf  nomikoÔ pros¸pou dhmosÐou dikaÐou kai thn epwnumÐa EniaÐo TameÐo
Epikourik c Asf�lishc Misjwt¸n (E.T.E.A.M.). To E.T.E.A.M teleÐ upì thn
epopteÐa tou UpourgeÐou ErgasÐac kai Koinwnik¸n AsfalÐsewn, dièpetai apì
to sÔnolo twn diat�xewn tou katargoÔmenou I.K.A. - T.E.A.M kai èqei èdra
thn Aj na. H ènarxh leitourgÐac tou orÐzetai thn 1h IounÐou 2003, opìte kai
katargeÐtai to I.K.A. - T.E.A.M.

• Metatrèpontai se nomik� prìswpa idiwtikoÔ dikaÐou ufist�mena tameÐa asf�lishc,
ta opoÐa leitourgoÔn wc nomik� prìswpa dhmosÐou dikaÐou   kl�doi touc pou
qorhgoÔn paroqèc oi opoÐec den empÐptoun sto plaÐsio thc dhmìsiac (kÔriac kai
epikourik c) asf�lishc kai gia tic opoÐec katab�llontai eisforèc mìno apì touc
ergazìmenouc.

• IdrÔontai nomik� prìswpa idiwtikoÔ dikaÐou, mh kerdoskopikoÔ qarakt ra, ta
opoÐa leitourgoÔn upì thn epopteÐa tou UpourgeÐou ErgasÐac kai Koinwnik¸n
AsfalÐsewn wc {TameÐa epaggelmatik c asf�lishc}. Ta tameÐa epaggelmatik c
asf�lishc èqoun wc skopì thn paroq  stouc asfalismènouc kai dikaioÔqouc
twn paroq¸n, epaggelmatik c asfalistik c prostasÐac pèran thc pareqìmenhc
apì thn upoqrewtik  koinwnik  asf�lish gia touc asfalistikoÔc kindÔnouc
kai endeiktik� touc kindÔnouc g ratoc, jan�tou, anaphrÐac, epaggelmatikoÔ
atuq matoc, asjèneiac, diakop c thc ergasÐac. QorhgoÔn paroqèc se eÐdoc  
se qr ma pou katab�llontai periodik¸c   ef�pax.

1.1.5 Oi foreÐc asf�lishc twn agrot¸n

H asfalistik  prostasÐa twn agrot¸n7 apoteleÐ ènan apì touc kÔriouc �xonec
tou ellhnikoÔ sust matoc koinwnik c asf�lishc lìgw thc idiaÐterhc an�ptuxhc tou
prwtogenoÔc tomèa sth q¸ra mac kai thc auxhmènhc sumbol c twn agrot¸n sthn
oikonomÐa thc Ell�dac. Oi agrìtec kalÔptontai apì ènan autotel  asfalistikì forèa,
ton Organismì Gewrgik¸n AsfalÐsewn (O.G.A), pou leitourgeÐ me th morf  nomikoÔ
pros¸pou dhmosÐou dikaÐou.

O O.G.A idrÔjhke to 1961 me to N.4169/61, epidi¸kontac th k�luyh sugkekrimènwn
asfalistik¸n kindÔnwn gia ta �toma pou apasqoloÔntai proswpik� kai kat� kÔrio
ep�ggelma me thn agrotik  oikonomÐa. O Organismìc kalÔptei epÐshc eidikèc kathgorÐec

7Hlektronik  dieÔjunsh: www.ggka.gr
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agrot¸n kaj¸c kai prìswpa pou exomoi¸nontai me agrìtec wc proc thn asfalistik  touc
prostasÐa. Ta kÔria qarakthristik� tou nèou asfalistikoÔ kajest¸toc twn agrot¸n
eÐnai:

• H qrhmatodìthsh twn suntaxiodotik¸n paroq¸n apì tic eisforèc twn asfalis-
mènwn,

• h tupopoÐhsh thc kratik c qrhmatodìthshc proc ton O.G.A,

• h kajièrwsh tou jesmoÔ thc diadoqik c asf�lishc kai gia touc agrìtec,

• h kajièrwsh enìc sust matoc autìmathc aÔxhshc twn sunt�xewn, to opoÐo anti-
stoiqeÐ sto posostì anaprosarmog c twn sunt�xewn twn dhmosÐwn upall lwn,

• h epèktash twn paroq¸n asjèneiac se eÐdoc gia touc asfalismènouc, touc
suntaxioÔqouc tou O.G.A kai ta mèlh thc oikogèneiac touc,

• h qrhmatodìthsh twn paroq¸n asjèneiac apì tic eisforèc twn asfalismènwn,

• h jesmojèthsh thc qor ghshc sunt�xewc lìgw jan�tou upì tic Ðdiec proôpojèseic
tìso ston q ro ìso kai sthn q ra, kai

• h eisagwg  kat¸tatwn orÐwn gia tic sunt�xeic lìgw anaphrÐac kai lìgw atuq -
matoc ektìc ergasÐac.

1.1.6 Oi foreÐc asf�lishc twn eleÔjerwn epaggelmati¸n

Oi eleÔjeroi epaggelmatÐec8 kalÔptontai apì autoteleÐc foreÐc koinwnik c asf�lishc
pou leitourgoÔn me th morf  nomik¸n pros¸pwn dhmosÐou dikaÐou.

O kÔrioc forèac asf�lishc twn eleÔjerwn epaggelmati¸n eÐnai o Organismìc Asf�lishc
EleÔjerwn Epaggelmati¸n (O.A.E.E) pou sust jhke to 1999, kalÔptontac upo-
qrewtik� ta prìswpa pou askoÔn to ep�ggelma tou empìrou, tou epaggelmatobiotèqnh,
tou autokinhtist  kai tou xenodìqou.

O O.A.E.E leitourgeÐ wc nomikì prìswpo dhmosÐou dikaÐou kai s' autìn èqoun
sugqwneuteÐ trÐa nomik� prìswpa pou k�luptan prin apì thn Ðdrus  tou sugkekrimènec
kathgorÐec eleÔjerwn epaggelmati¸n: to TameÐo Asf�lishc Empìrwn (T.A.E), to
TameÐo Epaggelmati¸n kai Bioteqn¸n Ell�doc (T.E.B.E) kai to TameÐo Sunt�xewn
Autokinhtist¸n (T.S.A). O O.A.E.E exasfalÐzei thn asfalistik  k�luyh twn eleÔjer-
wn epaggelmati¸n se perÐptwsh g ratoc, anaphrÐac, jan�tou, atuq matoc, asjèneiac
kai mhtrìthtac. EpÐshc exasfalÐzei thn k�luyh twn mel¸n twn oikogenei¸n twn
asfalismènwn tou se perÐptwsh asjèneiac   jan�tou touc.

8Hlektronik  dieÔjunsh: www.ggka.gr

20



Oi antiproswpeutikìteroi foreÐc kÔriac asf�lishc twn anex�rthtwn epaggelmati¸n eÐnai
to TameÐo Nomik¸n, to TameÐo SÔntaxhc kai Autasf�lishc Ugeionomik¸n (T.S.A.U)
kai to TameÐo Mhqanik¸n kai Ergolhpt¸n Dhmìsiwn 'Ergwn (T.S.M.E.D.E). To
TameÐo Nomik¸n kalÔptei touc dikhgìrouc, touc sumbolaiogr�fouc, touc dikastikoÔc
epimelhtèc kai orismènec kathgorÐec dikast¸n. To T.S.A.U kalÔptei ìsouc askoÔn ta
epaggèlmata tou iatroÔ, odontÐatrou, kthnÐatrou, kai farmakopoioÔ. To T.S.M.E.D.E
kalÔptei touc diplwmatoÔqouc politikoÔc mhqanikoÔc, mhqanolìgouc, hlektrolìgouc
kai ekeÐnouc pou askoÔn to ep�ggelma tou ergol�bou dhmosÐwn èrgwn.

1.1.7 Oi foreÐc asf�lishc twn dhmosÐwn upall lwn

H asf�lish twn dhmosÐwn upall lwn9 kalÔptetai apì foreÐc kÔriac kai epikourik c
asf�lishc pou epopteÔontai apì to UpourgeÐo ErgasÐac kai Koinwnik¸n AsfalÐsewn,
To UpourgeÐo Ejnik c AmÔnhc kai to UpourgeÐo Oikonomik¸n. Forèac kÔriac asf�lishc
eÐnai to Dhmìsio, pou kalÔptei touc asfalismènouc dhmosÐouc upall louc mèsw tou
kratikoÔ proôpologismoÔ. Oi foreÐc epikourik c kai sumplhrwmatik c asf�lishc
diaforopoioÔntai an�loga me tic kathgorÐec twn asfalismènwn. Oi foreÐc autoÐ
qorhgoÔn epikourikèc sunt�xeic kai ef�pax bohj mata sta �toma pou empÐptoun sto
pedÐo efarmog c touc.

Mèqri to 1999 leitourgoÔsan d¸deka TameÐa Arwg c DhmosÐwn Upall lwn (sta opoÐa
asfalÐzontan gia epikourik  sÔntaxh oi dhmìsioi up�llhloi twn diafìrwn upourgeÐwn),
to TameÐo Asf�lishc Dhmotik¸n kai Koinotik¸n Upall lwn (sto opoÐo asfalÐzontai
oi up�llhloi twn Organism¸n Topik c AutodioÐkhshc), to TameÐo Asf�lishc Prosw-
pikoÔ Organism¸n Koinwnik c Asf�lishc (sthn asf�lish tou opoÐou up�gontai oi
up�llhloi twn asfalistik¸n organism¸n kai tou UpourgeÐou ErgasÐac kai Koinwnik¸n
AsfalÐsewn), to TameÐo PronoÐac DhmosÐwn Upall lwn (sthn asf�lish tou opoÐou
up�gontai upoqrewtik� ìloi oi dhmìsioi politikoÐ up�llhloi pou suntaxiodotoÔntai apì
to dhmìsio) kai to Metoqikì TameÐo Politik¸n Upall lwn, pou kalÔptei ìlouc touc
taktikoÔc dhmìsiouc up�llhlouc.

Apì to 1999, kai isqÔei mèqri kai s mera, apofasÐsthke h enopoÐhsh twn d¸deka
TameÐwn Arwg c prokeimènou na exasfalisteÐ megalÔterh dioikhtik  kai oikonomik 
euelixÐa kai apotelesmatikìthta sto sÔsthma epikourik c asf�lishc twn dhmosÐwn
upall lwn. 'Etsi sust�jhke apì 1.4.1999 ènac nèoc forèac me thn epwnumÐa TameÐo
Epikourik c Asf�lishc DhmosÐwn Upall lwn (T.E.A.D.U) pou epopteÔetai apì to
UpourgeÐo ErgasÐac kai Koinwnik¸n AsfalÐsewn. To T.E.A.D.U leitourgeÐ me th
morf  nomikoÔ pros¸pou dhmosÐou dikaÐou kai skopìc tou eÐnai h paroq  epikourik c
sÔntaxhc stouc asfalismènouc kai sta mèlh twn oikogenei¸n touc.

9Hlektronik  dieÔjunsh: www.ggka.gr
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1.2 DiaqeÐrish thc PeriousÐac twn Forèwn Koin-

wnik c Asf�lishc

Oi problepìmenec uyhlèc qrhmatodotikèc an�gkec tou EllhnikoÔ sust matoc koin-
wnik c asf�lishc10 sto mèllon kajistoÔn epitaktik  thn apotelesmatik  diaqeÐrish thc
periousÐac twn forèwn koinwnik c asf�lishc sth q¸ra mac. Se shmantikì bajmì h
apotelesmatik  diaqeÐrish twn apojematik¸n aut¸n twn forèwn apoteleÐ proôpìjesh
gia thn biwsimìthta, thn ep�rkeia kai thn axiopistÐa tou ejnikoÔ sust matoc koinwnik c
asf�lishc.

Autì gÐnetai perissìtero xek�jaro an analogistoÔme ìti oi asfuktikoÐ periorismoÐ
sto plaÐsio diaqeÐrishc twn apojematik¸n twn forèwn koinwnik c asf�lishc apì
tic arqèc tou 1950 mèqri ta mèsa dekaetÐac tou 1990, eÐqan san apotèlesma thn
ustèrhsh twn apodìsewn twn tameÐwn se sqèsh me ton plhjwrismì (an kai, pijanìtata,
sunèbalan sthn taqÔterh an�ptuxh thc q¸rac, me sunèpeia aÔxhsh twn misj¸n kai
twn eisfor¸n twn asfalismènwn). Thn Ðdia perÐodo seir� rujmÐsewn od ghsan se
shmantik  aÔxhsh twn mellontik¸n upoqre¸sewn tou sust matoc koinwnik c asf�lishc.
QwrÐc amfibolÐa èna mèroc thc shmerin c krÐshc tou asfalistikoÔ sust matoc ofeÐletai
stic peniqrèc apodìseic twn apojematik¸n kat� thn perÐodo 1950 - 1994 se sqèsh me
thn aÔxhsh twn upoqre¸sewn twn tameÐwn. Epiprìsjeta, to prìsfato epeisìdio twn
{domhmènwn omolìgwn}, èjese kai p�li epÐ t�phtoc to z thma thc orj c diaqeÐrishc twn
apojematik¸n twn forèwn koinwnik c asf�lishc.

1.2.1 Diejn c empeirÐa

Ta tameÐa apojematik¸n koinwnik c asf�lishc (social security reserve funds) 11

apoteloÔn mèroc tou dhmìsiou sust matoc koinwnik c asf�lishc sta plaÐsia tou
dianemhtikoÔ sust matoc sunt�xewn (pay-as-you-go system). Skopìc twn apojematik¸n
eÐnai h qrhmatodìthsh twn mellontik¸n upoqre¸sewn tou dhmosÐou sust matoc sun-
t�xewn ìtan oi eisforèc de ja eparkoÔn gia th plhrwm  twn mellontik¸n sunt�xewn.
Ektìc aut¸n, kai ta tameÐa apojematik¸n ejnik c sÔntaxhc (sovereign pension reserve
funds) pou idrÔontai apeujeÐac apì thn kentrik  kubèrnhsh me stìqo thn k�luyh
mellontik¸n elleimm�twn tou dhmìsiou sust matoc koinwnik c asf�lishc, an koun s'
aut  th kathgorÐa.

Ta stoiqeÐa tou O.O.S.A (Organismìc Oikonomik c SunergasÐac kai An�ptuxhc)12

deÐqnoun ìti ta qartoful�kia pou diaqeirÐzontai ta dhmìsia tameÐa (tameÐa apojematik¸n
koinwnik c asf�lishc kai ejnik c sÔntaxhc) xepernoÔn ta 4 trisekatommÔria eur¸.

10Hlektronik  dieÔjunsh: www.edekt.gr
11Hlektronik  dieÔjunsh: www.edekt.gr
12Hlektronik  dieÔjunsh: www.edekt.gr
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BebaÐwc, to posì autì metab�lletai an�loga me tic sunj kec pou epikratoÔn stic
qrhmatagorèc. Stic perissìterec q¸rec up�rqei èna tameÐo dhmìsiwn sunt�xewn kai
ènac forèac diaqeÐrishc twn apojematik¸n tou. Sta tameÐa apojematik¸n koinwnik c
asf�lishc sun jwc o forèac diakubèrnhshc eÐnai entagmènoc sto forèa diaqeÐrishc.
Sth perÐptwsh aut  ta apojematik� eÐnai upì ton �meso èlegqo tou kr�touc   tou
forèa koinwnik c asf�lishc. Se orismènec q¸rec h diaqeÐrish twn apojematik¸n tou
sust matoc koinwnik c asf�lishc gÐnetai apì anex�rthta dhmìsia etairÐa diaqeÐrishc
ependÔsewn (p.q. Kanad�c, IrlandÐa, Nèa ZhlandÐa), en¸ sth SouhdÐa to dhmìsio
sÔsthma sunt�xewn èqei dhmiourg sei pènte anex�rthtec dhmìsiec etairÐec diaqeÐrishc
twn apojematik¸n tou, me skopì na prowj sei to metaxÔ touc antagwnismì, all�
kai th diaforopoÐhsh thc sqèshc kindÔnou/apodìsewn pou mporoÔn na epilèxoun oi
asfalismènoi13.

 

Sq ma 1.1: PeriousÐa dhmìsiwn tameÐwn qwr¸n tou O.O.S.A

Palaiìtera, ta dhmìsia suntaxiodotik� tameÐa epènduan pio sunthrhtik�. 'Omwc, tic
teleutaÐec dekaetÐec up rxan shmantikèc allagèc sthn diakubèrnhsh kai thn ependutik 
touc strathgik . Oi allagèc autèc eÐqan san apotèlesma th stadiak  metabÐbash thc

13Hlektronik  dieÔjunsh: www.edekt.gr
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diaqeÐrishc twn apojematik¸n se epaggelmatÐec diaqeiristèc me stìqo thn epÐteuxh
uyhlìterwn apodìsewn (entìc plaisÐwn gia ton èlegqo tou ependutikoÔ kindÔnou)
kai th qal�rwsh tou kratikoÔ enagkalismoÔ kai, sunakìlouja, thn egkat�leiyh thc
taktik c thc qrhmatodìthshc twn kratik¸n elleimm�twn apì ta pleon�smata twn forèwn
koinwnik c asf�lishc. San apotèlesma, parathreÐtai t�sh meÐwshc tou posostoÔ
twn kefalaÐwn pou ependÔontai se omìloga kai aÔxhsh ependÔsewn stic diejneÐc
kefalaiagorèc kai stic enallaktikèc morfèc ependÔsewn (me apotèlesma th diaspor�
tou ependutikoÔ kÐndunou).
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1.2.2 Ellhnik  pragmatikìthta

Me to Nìmo 3655/2008, oi foreÐc koinwnik c asf�lishc14 sth q¸ra mac periorÐsthkan
apì 133 se 21 (5 foreÐc kÔriac sÔntaxhc, 8 foreÐc epikourik c sÔntaxhc, 5 foreÐc
prìnoiac kai 3 foreÐc ugeÐac/allhlobo jeiac). Oi foreÐc autoÐ diaqeirÐzontai oi Ðdioi
th periousÐa touc, h opoÐa sta tèlh tou SeptembrÐou 2009 antistoiqoÔse se lÐgo p�nw
apì to 12% tou AEP thc q¸rac. To posostì autì eÐnai uyhlìtero apì ìti stic
perissìterec q¸rec thc Eurwpaðk c 'Enwshc me dianemhtik� suntaxiodotik� sust mata.
H sunolik  periousÐa twn forèwn koinwnik c asf�lishc sta tèlh tou SeptembrÐou tou
2009  tan perÐpou 31 dic eur¸. Apì to posì autì, 53%  tan ependumèno se katajèseic
(kurÐwc sth Tr�peza thc Ell�doc), 30% se omìloga tou EllhnikoÔ DhmosÐou
(sumperilambanomènwn kai twn domhmènwn), 8% se metoqèc tou QrhmatisthrÐou Ajhn¸n,
4% se amoibaÐa kai 5% se akÐnhta (apotimhmèna me antikeimenikèc timèc).

 

Sq ma 1.2: DiaqeÐrish PeriousÐac TameÐwn

To kanonistikì plaÐsio diaqeÐrishc ependÔsewn twn asfalistik¸n tameÐwn sthn Ell�da

14Hlektronik  dieÔjunsh: www.edekt.gr
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eÐnai to plèon perioristikì sthn Eurwpaðk  'Enwsh. To basikì tou qarakthristikì
mèqri prìsfata  tan to sqetik� qamhlì posostì epèndushc se ependutik� proðìnta
uyhloÔ ependutikoÔ kindÔnou (kai, epomènwc, uyhl¸n prosdok¸menwn apodìsewn) kai h
apagìreush ependÔsewn se tÐtlouc diapragmateuìmenouc ektìc Ell�dac (h dunatìthta
ependÔsewn se tÐtlouc twn qwr¸n mel¸n thc eurwz¸nhc dìjhke gia pr¸th for� apì to
N. 3586/2007). To gegonìc autì, se sunduasmì me thn apousÐa ependutik c upodom c
sta tameÐa eÐqan san apotèlesma na mhn analamb�nontai shmantikèc kin seic ependutik c
taktik c apì aut�. H katanom  twn ependÔsewn antikatìptrize kat� kÔrio lìgo tic
kin seic twn agor¸n kai ìqi susthmatikèc kai stoqeuìmenec ependutikèc apof�seic.

To kÔrio qarakthristikì thc dom c twn forèwn koinwnik c asf�lishc sthn Ell�da,
to opoÐo antanakl�tai kai sth diaqeÐrish twn periousiak¸n touc stoiqeÐwn eÐnai o
katakermatismìc touc. Se kami� �llh q¸ra tou O.O.S.A den parathreÐtai tìso
meg�loc arijmìc (21) forèwn diaqeÐrishc thc periousÐac twn asfalistik¸n tameÐwn.
San apotèlesma den gÐnetai ekmet�lleush twn dunhtik¸n oikonomi¸n klÐmakac se
ìrouc exeidikeumènou proswpikoÔ, mhqanorg�nwshc, logismikoÔ diaqeÐrishc ependÔsewn
qartofulakÐou, klp. Epiplèon, poll� apì ta probl mata diakubèrnhshc twn tameÐwn
ofeÐlontai se adunamÐec pou èqoun thn b�sh touc sto trìpo dioÐkhshc touc.

1.2.3 Ependutik  Politik  twn Asfalistik¸n TameÐwn

SÔmfwna me to nèo jesmikì plaÐsio h ependutik  politik  twn asfalistik¸n tameÐwn15

ja gÐnetai eleÔjera kai me eujÔnh twn dioik sewn touc. B�sh twn kefalaÐwn ek tou
logariasmoÔ diajesÐmwn touc, ta asfalistik� tameÐa ja mporoÔn na to topojetoÔn
se tÐtlouc tou EllhnikoÔ DhmosÐou, stajeroÔ   kumainìmenou epitokÐou, plhn twn
domhmènwn (structured) omolìgwn, kai se tÐtlouc tou EllhnikoÔ DhmosÐou me th morf 
thc agor�c me sÔmfwno epanap¸lhshc (pr�xeic REPOS).

Pio sugkekrimèna, problèpetai ìti oi ependutikèc apof�seic gia thn axiopoÐhsh thc
kinht c kai akÐnhthc periousÐac twn TameÐwn lamb�nontai xeqwrist� kai apokleistik�
gia k�je kl�do, k�je TameÐou.

Oi foreÐc katajètoun ta diajèsima touc sthn Tr�peza Ell�doc kai h tamiak  diaqeÐrish
mporeÐ na antitÐjetai se pistwtik� idrÔmata, me sÔmbash pou kajorÐzei touc ìrouc, met�
apì prìsklhsh ekd lwsh endiafèrontoc.

Kinhtèc AxÐec

Me periorismoÔc, ta TameÐa mporoÔn na ependÔoun ta diajèsim� touc, se akÐnhta gia
stègash   ekmet�lleush kai stic akìloujec kinhtèc axÐec:

15Nikìlaoc J. Mulwn�c, H ShmasÐa kai h EpopteÐa twn Apojematik¸n twn TameÐwn stic Agorèc
Qr matoc kai KefalaÐou, 2010
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• metoqèc kai �lla qreìgrafa etairei¸n eishgmènwn sto Qrhmatist rio Ajhn¸n,

• metoqèc etairei¸n pou diatÐjentai se dhmìsia eggraf  gia na eisaqjoÔn sto Q.A,

• metoqèc kai �lla qreìgrafa etairei¸n twn krat¸n mel¸n thc Eurwz¸nhc, eishg-
mènwn se qrhmatist ria kr�touc mèlouc thc Eurwz¸nhc kai diapragmateÔsimwn se
eur¸, twn opoÐwn to metoqikì kef�laio èqei el�qisto Ôyoc 500 ekat. eur¸,

• merÐdia amoibaÐwn kefalaÐwn, merÐdia amoibaÐwn kefalaÐwn twn krat¸n mel¸n thc
Eurwz¸nhc kai merÐdia amoibaÐwn kefalaÐwn akÐnhthc periousÐac,

• sumbìlaia mellontik c ekpl rwshc kai Dikai¸mata ProaÐreshc tou Qrhma-
tisthrÐou Ajhn¸n,

• kratik� omìloga pou ekdÐdontai apì kr�th mèlh thc Eurwz¸nhc, plhn twn
sÔnjetwn omolìgwn, kai

• se dikai¸mata apì qrhmatodotik  mÐsjwsh.

Oi ependÔseic se metoqèc kai qreìgrafa epitrèpontai mèqri tou 23% tou posoÔ
twn diajesÐmwn, en¸ problèpetai kai èna epiplèon posostì 3% pou epimerÐzetai wc
ex c: mèqri mÐa posostiaÐa mon�da se projesmiakèc katajèseic se pistwtik� idrÔmata
thc hmedap c, kai mèqri dÔo epiplèon posostiaÐec mon�dec se sÔnjeta omìloga tou
EllhnikoÔ DhmosÐou, ìpwc aut� orÐzontai apì thn Tr�peza thc Ell�doc.

EpendÔseic se AkÐnhta

Ta TameÐa èqoun th dunatìthta na sust noun apì koinoÔ EtaireÐec Epèndushc AkÐnhthc
PeriousÐac (E.E.A.P) stic opoÐec ja suneisfèroun ta akÐnht� touc   ta dikai¸mata epÐ
akin twn pou par�goun eisìdhma, kinhtèc axÐec kai metrht�.

Ta diajèsima thc etaireÐac ependÔontai mìno: se posostì toul�qiston 80% se akÐnhth
periousÐa kai mèqri posostì 10% se kinhtèc axÐec. EpÐshc, mèqri posostoÔ 10%
epitrèpetai epèndush se prìsjetec kinhtèc axÐec gia thn exuphrèthsh leitourgik¸n
anagk¸n thc etaireÐac.

H axÐa k�je akin tou den epitrèpetai na uperbaÐnei, kat� to qrìno thc apìkthshc, to
15% thc axÐac tou sunìlou twn ependÔse¸n thc.

Parak�tw, paratÐjetai pÐnakac16 pou apeikonÐzei diagrammatik� thn ependutik  di�r-
jrwsh twn apojematik¸n twn TameÐwn , kat� th perÐodo 1950 - 2000.

16Nikìlaoc J. Mulwn�c, {H ShmasÐa kai h EpopteÐa twn Apojematik¸n twn TameÐwn stic Agorèc
Qr matoc kai KefalaÐou}, 2010
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1.2.4 Apìdosh Apojematik¸n, 1997-2009

H èlleiyh diaf�neiac kai h duskolÐa eÔreshc stoiqeÐwn sqetik� me thn diaqeÐrish thc
periousÐac twn forèwn koinwnik c asf�lishc odhgeÐ suqn� se anakrib  kai atekmhrÐwta
sumper�smata se ìti afor� thn apodotikìthta twn kefalaÐwn pou èqei susswreÔsei to
Ellhnikì sÔsthma koinwnikc asf�lishc.

Ta apojematik� twn tameÐwn forèwn koinwnik c asf�lishc dhmiourg jhkan ìtan
oi eisforèc tou asfalistikoÔ sust matoc  tan megalÔterec apì tic plhrwmèc gia
sunt�xeic. Kat� thn f�sh wrÐmanshc tou sust matoc, ìtan oi eisforèc den ja eparkoÔn
gia thn plhrwm  twn sunt�xewn, stìqoc twn apojematik¸n ja eÐnai h qrhmatodìthsh
twn mellontik¸n elleimm�twn.

Me b�sh to plaÐsio diaqeÐrishc pou èjese o N. 1611/1950 kai pou Ðsquse me mikrèc
tropopoi seic mèqri kai to 1994, ta apojematik� twn FKA katatÐjento upoqrewtik�
sthn Tr�peza thc Ell�doc me eidikì epitìkio pou ìrize h Nomismatik  Epitrop . To 1975
epetr�ph h epèndush mèrouc twn apojematik¸n se èntoka gramm�tia tou dhmosÐou, en¸ to
1979 dìjhke h dunatìthta epèndushc se metoqèc (mèqri 10% twn apojematik¸n). Merik 
fileleujeropoÐhsh tou plaisÐou ependÔsewn twn tameÐwn ègine me touc N. 1902/1990,
N. 2076/1992, N. 2042/1992 kai N. 2216/1994.

Prin to 1973 h upoqrewtik  kat�jesh twn apojematik¸n sthn Tr�peza thc Ell�doc
me eidikì epitìkio 4% eÐqe san apotèlesma apodìseic saf¸c kat¸terec twn treqìntwn
epitokÐwn katajèsewn pou kum�njhkan metaxÔ 4%-8%. Met� thn petrelaðk  krÐsh kai
thn èkrhxh tou plhjwrismoÔ, to eidikì epitìkio katajèsewn sthn Tr�peza thc Ell�doc
aux jhke p�nta ìmwc ligìtero se sqèsh me ta trèqonta epitìkia katajèsewn all� kai
me ton plhjwrismì. Se pragmatikèc timèc, h meÐwsh thc periousÐac twn tameÐwn kat�
thn di�rkeia thc èntona plhjwristik c periìdou 1973-1994 (mèsoc et sioc plhjwrismìc
17%),  tan shmantik .

Poi�  tan h apìdosh thc sunolik c periousÐac twn TameÐwn met� thn merik  èstw
fileleujeropoÐhsh tou plaisÐou ependÔsewn twn FKA sta mèsa thc dekaetÐac tou 1990;

StoiqeÐa gia thn et sia katanom  thc periousÐac twn tameÐwn antl jhkan apì ta
et sia teÔqh tou KoinwnikoÔ ProôpologismoÔ tou UpourgeÐou ErgasÐac kai Koinwnik c
ProstasÐac kai aforoÔn sto sÔnolo twn F.K.A armodiìthtac thc Genik c GrammateÐac
Koinwnik¸n AsfalÐsewn. Ta stoiqeÐa gia tic apodìseic twn metoq¸n antl jhkan apì
thn b�sh dedomènwn thc Effect kai gia tic apodìseic amoibaÐwn apì ton istìtopo thc
'Enwsh Jesmik¸n Ependut¸n. Gia ta omìloga tou dhmosÐou upojètoume et sia apìdosh
Ðsh me aut  tou deÐkth Ellhnik¸n kratik¸n omolìgwn thc J.P. Morgan kai gia tic
katajèseic to epitìkio Euribor. Gia ta akÐnhta, elleÐyei stoiqeÐwn, upojètoume mhdenik 
apìdosh. H upìjesh mhdenik c apìdoshc gia to qartoful�kio akin twn pijan¸c odhgeÐ
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se mikr  upì-ektÐmhsh twn sunolik¸n apodìsewn (shmei¸ste ìti to posostì epèndushc
se akÐnhta eÐnai apì ta qamhlìtera tou qartofulakÐou twn FKA).

To gr�fhma 1 parousi�zei thn katanom  ependÔsewn twn FKA, thn perÐodo 1996-2009,
an� ependutik  kathgorÐa.

 

Ton Dekèmbrio tou 1996, ta tameÐa eÐqan ependÔsei se katajèseic kai èntoka
gramm�tia tou DhmosÐou to 67% thc periousÐac tou, en¸ se omìloga eÐqe ependujeÐ to
18% thc periousÐac touc. Sto tèloc tou 2009 ta antÐstoiqa posost�  tan 54% kai 30%.
H mèsh et sia epèndush se ependutik� proðìnta qamhloÔ ependutikoÔ kindÔnou, ìpwc
eÐnai ta omìloga kai oi katajèseic,  tan 76%. To qamhlìtero posostì epèndushc se
tètoiec ependÔseic parathreÐtai to 1999, exaitÐac thc meg�lhc anìdou tou Qrhmatist riou
Ajhn¸n kai thc shmantik c megèjunshc tou qartofulakÐou twn metìqwn ekeÐnh thn
qroni�.

To mèso et sio posostì epèndushc se metoqèc kai amoibaÐa kef�laia eÐnai perÐpou
20%. To posostì autì diplasi�sthke to 1999, se antÐjesh me s mera pou shmei¸nei to
qamhlìtero epÐpedo thc periìdou (12%). To posostì epèndushc se akÐnhta kum�njhke
metaxÔ 3% kai 8%.
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Oi ependÔseic twn asfalistik¸n tameÐwn thn perÐodo 1997-2009 gÐnontai me b�sh to
plèon perioristikì kanonistikì plaÐsio diaqeÐrishc ependÔsewn tameÐwn sthn Eurwpaðk 
'Enwsh. Ta basikì qarakthristikì tou plaisÐou ependÔsewn se ìlh thn upì exètash
perÐodo eÐnai to sqetik� qamhlì posostì se ependutik� proðìnta uyhloÔ ependutikoÔ
kindÔnou kai h apagìreush ependÔsewn se tÐtlouc diapragmateuìmenouc ektìc thc
Ellhnik c epikr�teiac (dunatìthta ependÔsewn se tÐtlouc twn qwr¸n mel¸n thc
eurwz¸nhc dÐnetai gia pr¸th for� apì to N. 3586/2007). Oi grafeiokratikèc diadikasÐec
pou epèbale to kanonistikì plaÐsio gia apof�seic ependÔsewn   apì-ependÔsewn kai h
apousÐa ependutik c upodom c sta tameÐa eÐqan san apotèlesma na mhn analamb�nontai
shmantikèc kin seic ependutik c taktik c apì ta tameÐa. H katanom  twn ependÔsewn
antikatìptrize kat� kÔrio lìgo tic kin seic twn agor¸n kai ìqi susthmatikèc kai
stoqeumènec ependutikèc apof�seic. Gia par�deigma, h �nodoc tou Qrhmatist riou
Ajhn¸n to 1999 eÐqe san apotèlesma thn ektÐnaxh tou posostoÔ pou epènduan ta tameÐa
apì 17% se 33%. ParomoÐwc, h meg�lh pt¸sh twn metoqik¸n axi¸n to 2008 meÐwse to
posostì epèndushc se metoqèc apì 17% se 6%.

 

Sto gr�fhma 2 parousi�zoume tic apodìseic tou sunìlou thc periousÐac twn forèwn
koinwnik c asf�lishc thn perÐodo 1997-2009 me b�sh ta stoiqeÐa kai tic upojèseic pou
anafèrame parap�nw. Epeid  stoiqeÐa gia thn katanom  twn ependÔsewn to 2008 den
eÐnai diajèsima, upojètoume ìti to qartoful�kio twn tameÐwn to 2008 eÐnai to Ðdio me
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autì tou 2007.

Thn perÐodo 1997-2009 h mèsh et sia apìdosh tou sunolikoÔ qartofulakÐou twn forèwn
koinwnik c asf�lishc  tan 6,5%. Thn idÐa perÐodo h mèsh apìdosh katajèsewn  tan
5,7% kai twn kratik¸n omolìgwn 6,9%. E�n ta apojematik� eÐqan ependujeÐ sto
metoqikì qartoful�kio twn FKA h mèsh et sia apìdosh ja  tan 12,5%, par� thn
shmantik  pt¸sh twn metoqik¸n axi¸n thn trietÐa 2000-2002 kai to kraq tou 2008.
Thn idÐa perÐodo, o mèsoc plhjwrismìc  tan mìlic 3,5% ethsÐwc. H meg�lh jèsh tou
qartofulakÐou twn FKA se katajèseic, èntoka gramm�tia kai omìloga en¸ leitoÔrghse
prostateutik� kat� thn meg�lh krÐsh tou 2008, h Ðdia jèsh od ghse se sqetik� qamhlèc
apodìseic (+3,7%) to 2009.

H merik  èstw apeleujèrwsh twn ependÔsewn twn asfalistik¸n tameÐwn met� to
1994 sumpÐptei me thn epÐteuxh jetik¸n pragmatik¸n (apoplhjwrism¸n) apodìsewn
twn apojematik¸n touc. H pragmatik  mèsh et sia apìdosh, 2,9%, pou epètuqan oi
EllhnikoÐ FKA ta teleutaÐa dekatrÐa qrìnia mporoÔn k�llista na sugkrijoÔn me tic
apodìseic tameÐwn qwr¸n me megalÔterh empeirÐa kai epaggelmatismì sthn diaqeÐrish
qartofulakÐwn tameÐwn ìpwc oi HPA kai h Meg�lh BretanÐa. SÔmfwna me stoiqeÐa
tou OOSA h pragmatik  mèsh et sia apìdosh epaggelmatik¸n tameÐwn th perÐodo
1988-2008 stic HPA  tan 4,7% kai sthn Meg�lh BretanÐa 5,4%. Thn Ðdia perÐodo h
mèsh et sia apìdosh tou tameÐou dhmosÐwn upall lwn thc Kalifìrnia (CALPERS),
apì ta megalÔtera suntaxiodotik� tameÐa ston kìsmo me �200 dic kef�laia,  tan
5,1%. H qrhst  diakubèrnhsh, h epaggelmatik  diaqeÐrish kai org�nwsh kaj¸c kai h
jèspish ependutikoÔ plaisÐou pou ja parèqei perissìterec ependutikèc epilogèc apoteleÐ
monìdromo gia diafan  kai apotelesmatik  diaqeÐrish twn apojematik¸n twn tameÐwn.
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1.3 Jesmikì PlaÐsio EpendÔsewn kai AxiopoÐhsh-

c thc PeriousÐac twn Forèwn Koinwnik c

Asf�lishc

Sth sugkekrimènh par�grafo ja d¸soume b�sh sto nìmo 3863/2010, nìmoc o opoÐoc
afor� to jesmikì plaÐsio ependÔsewn kai thc axiopoÐhshc thc periousÐac twn Forèwn
Koinwnik c Asf�lishc (F.K.A.). Sugkekrimèna, sÔmfwna me to �rjro 45, ìson afor�
tic ependÔseic diajesÐmwn se kinhtèc axÐec pou dienergoÔntai qwrÐc ìria, isqÔoun ta ex c:

1. Oi F.K.A. ependÔoun qwrÐc periorismoÔc stic parak�tw kinhtèc axÐec:

• se tÐtlouc tou EllhnikoÔ DhmosÐou, stajeroÔ   kumainìmenou epitokÐou plhn
twn domhmènwn (structured) omolìgwn,

• se tÐtlouc tou EllhnikoÔ DhmosÐou me th morf  thc agor�c me sÔmfwno
epanap¸lhshc (pr�xeic repos).

2. H diaqeÐrish twn ependÔsewn aut¸n gÐnetai apì th Tr�peza thc Ell�doc sÔmfwna
me tic diat�xeic tou �rjrou perÐ {KoinoÔ KefalaÐou twn Nomik¸n Pros¸pwn
DhmosÐou DikaÐou kai Asfalistik¸n Forèwn}.

3. Oi tÐtloi kai ta domhmèna omìloga tou DhmosÐou pou brÐskontai sta qartoful�kia
twn F.K.A. mèqri th dhmosÐeush tou parìntoc nìmou, metafèrontai sthn Tr�peza
thc Ell�doc qwrÐc prom jeia, h opoÐa leitourgeÐ wc jematofÔlakac touc. Oi
F.K.A., se sunergasÐa me thn Tr�peza thc Ell�doc, dÔnantai me apof�seic twn
D.S. touc na dÐnoun entolèc reustopoÐhshc touc proc thn Tr�peza, sto plaÐsio
thc prosp�jeiac enswm�twshc twn kefalaÐwn aut¸n sto Koinì Kef�laio qwrÐc
th dhmiourgÐa kefalaiak¸n zhmi¸n gia touc ForeÐc   thn Tr�peza thc Ell�doc
ektìc e�n up�rqei jèma tameiak¸n anagk¸n twn TameÐwn.

4. H epèndush twn kefalaÐwn tou {AsfalistikoÔ KefalaÐou AllhleggÔhc Gene¸n}
(A.K.A.GE.) gÐnetai apì thn Tr�peza thc Ell�doc.

B�sh tou �rjrou 46, ìson afor� tic ependÔseic se periousiak� stoiqeÐa pou dienergoÔn-
tai me proôpojèseic kai ìria, isqÔoun ta ex c:

1. Oi F.K.A. dÔnantai, me apof�seic twn Dioikhtik¸n SumboulÐwn touc, na ependÔ-
oun, mèqri posostoÔ 5% tou posoÔ pou prokÔptei apì to sunupologismì twn
stoiqeÐwn se projesmiakèc katajèseic se pistwtik� idrÔmata thc hmedap c.

2. Parèqetai epÐshc, h dunatìthta stouc ForeÐc Koinwnik c Asf�lishc na sust noun
An¸numec EtaireÐec DiaqeÐrishc AmoibaÐwn KefalaÐwn (A.E.D.A.K.) kai EtaireÐec
Epèndushc AkÐnhthc PeriousÐac (E.E.A.P.) kai me thn proôpìjesh ìti summetè-
qoun toul�qiston treic ForeÐc Koinwnik c Asf�lishc.
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3. Oi F.K.A. dÔnantai na diajètoun ek twn diajesÐmwn touc pos� gia th qor ghsh
daneÐwn proc asfalismènouc, suntaxioÔqouc kai upall louc touc. EpÐshc, me
parìmoiec apof�seic, oi ForeÐc   Kl�doi   TomeÐc Koinwnik c Asf�lishc dÔnantai,
met� apì sÔmfwnh gn¸mh twn ekpros¸pwn twn Forèwn   Kl�dwn   Tomèwn,
na diajètoun èntoka d�neia proc �llouc ForeÐc   Kl�douc   TomeÐc Koinwnik c
Asf�lishc. Me apìfash tou UpourgoÔ ErgasÐac kai Koinwnik c Asf�lishc
egkrÐnontai oi ìroi kai h diadikasÐa qor ghshc aut¸n twn daneÐwn, to qorhgoÔmeno
posì, h di�rkeia tou, kaj¸c kai o trìpoc exìflhshc autoÔ. To epitìkio qor ghshc
twn daneÐwn proc �llouc ForeÐc   Kl�douc   TomeÐc Koinwnik c Asf�lishc
eÐnai kumainìmeno gia k�je ex�mhno kai antistoiqeÐ me to posostì apìdoshc tou
{KoinoÔ KefalaÐou Nomik¸n Pros¸pwn DhmosÐou DikaÐou kai Asfalistik¸n
Forèwn} (Koinì Kef�laio) pou diaqeirÐzetai h Tr�peza thc Ell�doc, ìpwc
autì diamorf¸jhke sto tèloc thc teleutaÐac diaqeiristik c qr shc tou KoinoÔ
KefalaÐou.

4. Oi kat� ta orizìmena sto parìn �rjro kinhtèc axÐec twn F.K.A. katatÐjentai proc
fÔlaxh se jematofÔlaka, o opoÐoc epilègetai apì ton Forèa,   apì ton diaqeirist 
katìpin entol c tou Forèa.

B�sh tou �rjrou 47, ìson afor� thn diadikasÐa dienèrgeiac ependÔsewn se kinhtèc axÐec
isqÔoun ta ex c:

• Dienèrgeia EpendÔsewn
Ta pos� proc epèndush se kinhtèc axÐec apofasÐzontai apì ta DS. twn F.K.A.
met� apì emperistatwmènh kai pl rwc aitiologhmènh eis ghsh twn uphresi¸n
touc. H an�lhyh twn apaitoÔmenwn kefalaÐwn gia ependÔseic se kinhtèc axÐec
pragmatopoieÐtai me entol  tou F.K.A. proc thn Tr�peza thc Ell�doc, h opoÐa
sunodeÔetai apì thn apìfash tou DioikhtikoÔ SumboulÐou.

• Katajèseic se Pistwtik� IdrÔmata
H an�jesh apì F.K.A. thc tamiak c tou diaqeÐrishc se Pistwtikì 'Idruma
periorÐzetai apokleistik� sthn eÐspraxh kai plhrwm  taktik¸n mìno esìdwn
kai dapan¸n tou oikeÐou F.K.A., ìpwc isqÔei kai energeÐtai me apìfash tou
DioikhtikoÔ SumboulÐou tou Forèa.

• Projesmiakèc Katajèseic
Oi projesmiakèc katajèseic se Pistwtik� IdrÔmata energoÔntai me apìfash
tou D.S. tou Forèa. Me sÔmbash pou katartÐzetai kajorÐzontai to Ôyoc tou
ependuìmenou posoÔ kat�jeshc, h qronik  di�rkeia aut c, to Ôyoc tou epitokÐou
kai k�je anagkaÐa leptomèreia diasf�lishc twn kefalaÐwn tou F.K.A..

• Sumb�seic Qrhmatodotik c MÐsjwshc
Oi F.K.A. dÔnantai na sun�ptoun sumb�seic qrhmatodotik c mÐsjwshc, ìpwc
isqÔei, pou dièpoun thn kat�rtish aut¸n twn sumb�sewn. E�n h qrhmatodotik 
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mÐsjwsh katal xei eÐte se apìkthsh eÐte se oristik  metabÐbash tou kinhtoÔ  
akÐnhtou periousiakoÔ stoiqeÐou, isqÔoun oi sqetikèc me thn en lìgw apìkthsh  
metabÐbash diat�xeic.

• Kinhtèc axÐec
H pragmatopoÐhsh twn ependÔsewn se AmoibaÐa Kef�laia gÐnetai mèsw thc
A.E.D.A.K. A.O. kai twn A.E.DA.K.-F.K.A. pou dÔnantai na sustajoÔn sÔmfwna
me tic diat�xeic tou parìntoc nìmou. H pragmatopoÐhsh twn ependÔsewn se kinhtèc
axÐec gÐnetai mèsw thc E.D.E.K.T. A.E.P.E.U., sthn opoÐa oi F.K.A. anajètoun
th diaqeÐrish twn axi¸n aut¸n.

• Upoqre¸seic diaqeirist¸n
O diaqeirist c upoqreoÔtai na enhmer¸nei kat� takt� qronik� diast mata ton
Forèa tou opoÐou to qartoful�kio diaqeirÐzetai kai sto tèloc k�je m na thn
Eidik  Epitrop  Elègqou EpendÔsewn F.K.A., me koinopoÐhsh sthn armìdia
dieÔjunsh thc Genik c GrammateÐac Koinwnik¸n AsfalÐsewn, wc proc to sÔnolo
twn upoqre¸sewn tou ènanti tou F.K.A. sqetik� me ta periousiak� stoiqeÐa ta
opoÐa ful�ssei   diaqeirÐzetai.

B�sh tou �rjrou 48, ìson afor� thn diadikasÐa dienèrgeiac ependÔsewn se akÐnhta,
oi ekpoi seic akin twn energoÔntai me aitiologhmènh apìfash twn Dioikhtik¸n Sum-
boulÐwn twn F.K.A. met� apì emperistatwmènh kai aitiologhmènh eis ghsh thc armìdiac
UphresÐac tou Forèa.

Epiplèon oi ependÔseic twn F.K.A. se amoibaÐa kef�laia gÐnontai mèsw thc A.E.D.A.K.
twn Asfalistik¸n Organism¸n (A.E.D.A.K. A.O.)   mèsw �llwn AnwnÔmwn Etair-
i¸n DiaqeÐrishc AmoibaÐwn KefalaÐwn Forèwn Koinwnik c Asf�lishc (A.E.D.A.K.-
F.K.A.) pou sust nontai gia to skopì autìn. H sÔstash nèwn A.E.D.A.K.-F.K.A. èqei
wc apokleistikì skopì th diaqeÐrish, sugkrìthsh kai leitourgÐa amoibaÐwn kefalaÐwn.
Gia th sÔstash thc A.E.D.A.K.-F.KA, apaiteÐtai h summetoq  tri¸n toul�qiston
Forèwn Koinwnik c Asf�lishc, kaj¸c kai apìfash twn Dioikhtik¸n SumboulÐwn aut¸n
pou eisfèroun ta kef�laia, h opoÐa egkrÐnetai apì ton Upourgì ErgasÐac kai Koinwnik c
Asf�lishc. H apìfash tou DioikhtikoÔ SumboulÐou tou F.K.A. ja prèpei na anafèrei
touc endiaferìmenouc foreÐc pou ja summet�sqoun sth sÔstash thc etaireÐac, ton tÐtlo,
to posì pou ja suneisfèroun kai antistoiqeÐ sto metoqikì kef�laio thc etaireÐac kai th
di�rkeia thc leitourgÐac thc. EpÐshc, me thn apìfash upob�lletai kai to epiqeirhsiakì
  ependutikì sqèdio kai èkjesh sqetik� me thn organwtik  di�rjrwsh kai ta teqnik�
kai oikonomik� mèsa thc upì Ðdrush A.E.D.A.K.- F.KA.

H diaqeÐrish amoibaÐwn kefalaÐwn twn F.K.A. apì thn A.E.D.A.K.-F.K.A. perilamb�nei:

• th sugkrìthsh amoibaÐwn kefalaÐwn

• th diaqeÐrish ependÔsewn kai
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• th dioÐkhsh thc A.E.D.A.K.-F.K.A. Se aut n perilamb�nontai nomikèc uphresÐec,
uphresÐec logistik c diaqeÐrishc tou AmoibaÐou KefalaÐou, uphresÐec exuphrèthsh-
c F.K.A., apotÐmhsh tou energhtikoÔ tou AmoibaÐou KefalaÐou kai kajorismìc thc
axÐac twn meridÐwn tou, èlegqoc t rhshc twn kanonistik¸n diat�xewn, èkdosh kai
exagor� meridÐwn AmoibaÐou KefalaÐou, diekperaÐwsh eggr�fwn kai apostol c
entÔpwn kai bebai¸sewn kai t rhsh arqeÐwn.

Oi metoqèc thc A.E.D.A.K.-F.K.A. eÐnai onomastikèc kai den apoteloÔn antikeÐmeno
diapragm�teushc se organwmènh agor�. To metoqikì kef�laio thc A.E.D.A.K.-F.K.A.
an kei se perissìterouc tou enìc F.K.A., katab�lletai se metrht� kai èqei el�qisto
Ôyoc tri¸n ekatommurÐwn (3.000.000) eur¸ kai dÔnatai na metabib�zetai apì F.K.A. se
F.K.A.. H metabÐbash twn metoq¸n gÐnetai me apìfash tou D.S. tou F.K.A. sÔmfwna
me tic keÐmenec diat�xeic.

Oi A.E.D.A.K.-F.K.A., kaj¸c kai h A.E.D.A.K. A.O. sugkrotoÔn kai leitourgoÔn
amoibaÐa kef�laia ìlwn twn kathgori¸n. Ta ufist�mena, ependedumèna merÐdia amoibaÐwn
kefalaÐwn twn F.K.A. exagor�zontai entìc dim nou apì th dhmosÐeush tou parìntoc
nìmou apì ta amoibaÐa kef�laia thc A.E.D.A.K. A.O., qwrÐc th dhmiourgÐa kefalaiak¸n
zhmi¸n gia touc ForeÐc   thn A.E.D.A.K. A.O.. Se antÐjeth perÐptwsh h projesmÐa
exagor�c parateÐnetai, p�ntwc ìqi pèran tou enìc (1) ètouc apì th dhmosÐeush
touparìntoc nìmou. Oi pr�xeic exagor�c apall�ssontai apì k�je fìro, tèloc, tèloc
qartos mou, eisfor�, dikaÐwma   opoiad pote �llh epib�runsh upèr tou DhmosÐou,
N.P.D.D. kai genik¸c trÐtwn.
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Kef�laio 2

DiaqeÐrish KindÔnou kai Basik�
mètra UpologismoÔ tou

2.1 DiaqeÐrish KindÔnou kai KathgorÐec KindÔ-

nou

'Enac organismìc analamb�nei mÐa seir� apì kindÔnouc kat� th di�rkeia thc leitourgÐac
tou. Oi basikoÐ stìqoi thc diaqeÐrishc kindÔnou (risk management) eÐnai:

• h beltÐwsh thc qrhmatooikonomik c apìdoshc enìc organismoÔ kai

• h diasf�lish pwc o organismìc de ja uposteÐ {uperbolikèc} ap¸leiec.

H diaqeÐrish twn kindÔnwn de mporeÐ na epafÐetai oloklhrwtik� se èna posotikì montèlo,
qrei�zetai, anjr¸pinh ermhneÐa kai krÐsh.

H mètrhsh tou kindÔnou eÐnai èna aparaÐthto kai shmantikì b ma sth diaqeÐrish tou
kindÔnou kai me autì ja asqolhjoÔme se aut  thn ergasÐa.

O kÐndunoc èqei praktikì nìhma mìno an apofèrei �mesh   èmmesh oikonomik  ap¸leia.
Oi qrhmatooikonomikoÐ organismoÐ antimetwpÐzoun polloÔc kindÔnouc pou mporoÔn, an
den elegqjoÔn, na aux soun tic sunolikèc oikonomikèc ap¸leiec.

Orismìc 2.1.1. Parìlo pou sthn sÔgqronh di�lekto o ìroc kÐndunoc proèrqetai apì
thn ènnoia kÐndunoc ap¸leiac, h oikonomik  jewrÐa proseggÐzei paradosiak� ton kÐnduno
wc th diaspor� twn apotelesm�twn gÔrw apì th mèsh touc tim , ex' aitÐac twn metabol¸n
twn oikonomik¸n metablht¸n pou ta ephre�zoun.

38



2.1.1 H Exèlixh thc DiaqeÐrishc QrhmatooikonomikoÔ

KindÔnou

DiaqeÐrish QrhmatooikonomikoÔ KindÔnou (Financial Risk Management   FRM)
onom�zetai h diadikasÐa mèsw thc opoÐac tautopoioÔntai, metr¸ntai kai elègqontai oi
di�foroi qrhmatooikonomikoÐ kÐndunoi. To antikeÐmeno tou FRM gn¸rise shmantikèc
exelÐxeic ta teleutaÐa 15 qrìnia, kurÐwc, lìgw thc epinìhshc enìc nèou megèjouc
mètrhshc tou qrhmatooikonomikoÔ kindÔnou, to opoÐo onom�zetai AxÐa ston KÐnduno
(V alue at Risk   V aR). O parak�tw pÐnakac1 parousi�zei thn exèlixh twn analutik¸n
ergaleÐwn pou qrhsimopoioÔntai sta plaÐsia tou FRM .

 
1938   Bond duration 

1952   Markowitz mean-variance framework 

1963   Sharpe’s capital asset pricing model 

1966   Multiple factor models 

1973   Black-Scholes option pricing model, “Greeks” 

1979   Binomial option model 

1983   RAROC, risk-adjusted return 

1986   Limits on exposure by duration bucket 

1987   Risk-weighted assets for banks 

  Limits on “Greeks” 

1992   Stress testing 

1993   Value at Risk 

1994   RiskMetrics 

1997   CreditMetrics, CreditRisk+ 

1998-   Integration of credit and market risk 

2000-  Enterprisewide risk management 

Sq ma 2.1: H exèlixh twn ergaleÐwn pou qrhsimopoioÔntai sta plaÐsia tou FRM

Oi meg�lec oikonomikèc ap¸leiec, oi opoÐec sunèbhsan se meg�lec tr�pezec kai polue-
jnikèc etaireÐec stic arqèc thc dekaetÐac tou '90, èdwsan ¸jhsh gia th dhmiourgÐa mètrwn
kindÔnou. Tètoia paradeÐgmata eÐnai oi Barings, Metallgesellschaft, Orange County
kai Daiwa. To �meso sumpèrasma pou prokÔptei apì autèc tic ap¸leiec kefalaÐwn

1Jeìdwroc B. KakoÔrhc, {Mètrhsh QrhmatooikonomikoÔ KindÔnou me th mèjodo V aR}
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eÐnai ìti shmantik� kef�laia eÐnai dunatì na qajoÔn lìgw aneparkoÔc epÐbleyhc kai
diaqeÐrishc twn qrhmatooikonomik¸n kindÔnwn.

S mera, to pedÐo efarmog¸n thc V aR èqei dieurunjeÐ se tètoio bajmì pou mporeÐ
na sumperil�bei oqi mìno qartoful�kia metoq¸n, all� kai qartoful�kia omolìgwn,
par�gwgwn qrhmatooikonomik¸n proðìntwn   trapezik� qartoful�kia, ta opoÐa sumper-
ilamb�noun en gènei sunduasmì ìlwn twn proanaferjèntwn qreogr�fwn. H eureÐa
efarmog  thc V aR èqei odhg sei se mia pl rh allag  tou trìpou pou proseggÐzoun
ton qrhmatooikonomikì kÐnduno oi di�foroi organismoÐ.

2.1.2 Morfèc Qrhmatooikonomik¸n KindÔnwn

'Enac organismìc, o opoÐoc leitourgeÐ sta plaÐsia thc oikonomÐac thc agor�c, kinduneÔei
na uposteÐ oikonomikèc zhmÐec exaitÐac thc pragm�twshc enìc mh anamenìmenou gegonì-
toc. H pijanìthta aut  kaleÐtai kÐndunoc. Wc kÐndunoc, loipìn, mporeÐ na oristeÐ h
abebaiìthta pou sundèetai me k�poio prosdok¸meno apotèlesma.

QrhmatooikonomikoÐ kÐndunoi2 onom�zontai oi kÐndunoi pou sqetÐzontai me pijanèc
oikonomikèc zhmÐec pou mporoÔn na sumboÔn stic qrhmatooikonomikèc agorèc. Qarak-
thristik� paradeÐgmata apoteloÔn oi zhmÐec pou ofeÐlontai stic metabolèc twn epitokÐwn
kai autèc pou prokÔptoun se mia tr�peza lìgw pt¸qeushc tou daneiol pth.

Sto trapezikì sÔsthma, dÔo epiplèon basikèc kathgorÐec kindÔnwn eÐnai o KÐndunoc Epi-
tokÐou (Interest Rate Risk) kai o Sunallagmatikìc KÐndunoc (Foreign Exchange Risk).
Oi parap�nw kathgorÐec kindÔnwn den eÐnai anex�rthtec metaxÔ touc. Suqn� epikalÔp-
tontai   allhlepidr� h mÐa sthn �llh.

Gia na antimetwpisjeÐ h k�je morf  kindÔnou, prèpei na anaptuqjeÐ mia xeqwrist 
strathgik  antist�jmishc   exoudetèrws c tou. Gia na epiteuqjeÐ autì, prèpei
na anagnwrisjeÐ h phg  kai h fÔsh tou k�je kindÔnou, ¸ste na apofasisjeÐ h
apotelesmatikìterh kai endeiknuìmenh, an� perÐptwsh, epilog  antimet¸pis c tou. 'Ena
sunhjismèno kai arket� isqurì ergaleÐo antist�jmishc kindÔnou apoteloÔn ta par�gwga
qrhmatooikonomik� proðìnta.

KÐndunoc Agor�c (Market Risk)

Wc kÐndunoc agor�c3 jewreÐtai o kÐndunoc metabol c thc agoraÐac axÐac (market value)
mÐac apaÐthshc   upoqrèwshc. H metabol  aut  prokaleÐtai apì metabolèc tou epipèdou

2Xanjìpouloc Stulianìc (2005), {Shmei¸seic Mètrhshc kai DiaqeÐrishc KindÔnou}, Tm ma
Statistik c & Analogistik¸n Qrhmatooikonomik¸n Majhmatik¸n, Panepist mio AigaÐou, S�moc.

3P. Jorion. Value at Risk: The New Benchmark for Managing Financial Risk (2nd edition).
McGraw Hill, New York, 2000.

40



  kai thc diakÔmanshc twn tim¸n qrhmatooikonomik¸n metablht¸n (epitìkia, timèc
metoq¸n, sunallagmatikèc isotimÐec, timèc emporeum�twn). Gia par�deigma, e�n mia
tr�peza èqei jèsh �1 ekatommurÐou se qrusì tìte eÐnai ektejeimènh sto kÐnduno twn
metabol¸n thc axÐac tou qrusoÔ.

O kÐndunoc agor�c afor� kurÐwc to tm ma ekeÐno tou qartofulakÐou pou diakrateÐtai
me skopì thn apokìmish kèrdouc apì tic metabolèc twn tim¸n twn ependÔsewn apì tic
opoÐec apartÐzetai. To qartoful�kio autì eÐnai gnwstì san emporikì qartoful�kio
  (qartoful�kio sunallag¸n) se antipar�jesh me to ependutikì qartoful�kio pou
diakrateÐtai me skopì th eÐspraxh esìdwn apì tic ependÔseic pou to sunjètoun kai
anafèretai se pio makroqrìnio orÐzonta.

H mètrhsh tou kindÔnou agor�c apasqoleÐ metaxÔ �llwn, ta Pistwtik� IdrÔmata pou sto
qartoful�kio sunallag¸n kratoÔn braquqrìniec jèseic pou h axÐa touc mporeÐ na èqei
meg�lh diakÔmansh. Oi asfalistikoÐ organismoÐ pijanìn na èqoun kÐnduno agor�c gia
poll� apì ta stoiqeÐa pou sunjètoun to energhtikì touc (p.q. omìloga). To prìblhma
twn asfalistik¸n organism¸n eÐnai na susqetÐsoun tic apodìseic twn ependÔsewn touc
me tic upoqre¸seic touc, ìpwc p.q. thn el�qisth uposqejeÐsa apìdosh se prìgramma
asf�leia zw c.

Pistwtikìc KÐndunoc (Credit Risk)

O pistwtikìc kÐndunoc4 anafèretai ston kÐnduno qrhmatooikonomik c ap¸leiac pou
prokÔptei ìtan mia epiqeÐrhsh me thn opoÐa èqei sumbìlaio mia tr�peza to ajeteÐ (default)
  ìtan oi pepoij seic twn ependut¸n sthn agor� kajorÐzoun pwc h epiqeÐrhsh eÐnai
arket� pijanì na ajet sei tic uposqèseic thc. Mètra pistwtikoÔ kindÔnou, èqoun
anaptuqjeÐ apì tr�pezec, ìpwc h J.P. Morgan pou basÐzontai sth metablhtìthta twn
tim¸n twn etairik¸n omologi¸n exaitÐac

• miac allag c sthn antilhpt  apì ton ekdìth axÐa  

• enìc pragmatikoÔ gegonìtoc, dhlad  ajèthshc.

Leitourgikìc KÐndunoc (Operational Risk)

O leitourgikìc kÐndunoc5 anafèretai sthn endeqìmenh oikonomik  zhmi� lìgw anepark¸n
eswterik¸n diadikasi¸n, susthm�twn   exwgen¸n paragìntwn. Shmei¸netai ìti o
leitourgikìc kÐndunoc den perilamb�nei to strathgikì kÐnduno kai ton kÐnduno f mhc
(reputation risk).

4P. Jorion. Value at Risk: The New Benchmark for Managing Financial Risk (2nd edition).
McGraw Hill, New York, 2000.

5P. Jorion. Value at Risk: The New Benchmark for Managing Financial Risk (2nd edition).
McGraw Hill, New York, 2000.
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AkoloujoÔn merikèc upokathgorÐec:

• Ap¸leia elègqou (control failure). ApoteleÐ to megalÔtero kÐnduno gia ìlec
tic tr�pezec. Par�deigma h adunamÐa elègqou twn jèsewn sthn agor�, pou
dhmiourgoÔntai mèsa se mikr� exwq¸ria katast mata thc tr�pezac.

• KÐndunoc reustìthtac (liquidity risk). EÐnai o kÐndunoc zhmi¸n lìgw duskolÐac
  adunamÐac eÔreshc thc aparaÐththc qrhmatodìthshc se logikèc timèc gia thn
ekpl rwsh twn upoqre¸sewn tou pistwtikoÔ idrÔmatoc.

• O kÐndunoc reustìthtac dhmiourgeÐtai apì diaforèc sta megèjh stoiqeÐwn tou
EnerghtikoÔ kai tou PajhtikoÔ se sunduasmì me asumfwnÐec sqetik� me tic
hmeromhnÐec wrÐmanshc touc (anamenìmenec qrhmatoroèc). EÐnai apì tic basikèc
ergasÐec thc diadikasÐac diaqeÐrishc EnerghtikoÔ PajhtikoÔ.

• KÐndunoc qrhmatik¸n metafor¸n (money transfer risk). O kÐndunoc lìgw
lanjasmènwn   apotuqhmènwn diakanonism¸n.

Nomikìc KÐndunoc (Legal Risk)

To nomikì plaÐsio pou dièpei th leitourgÐa thc agor�c mporeÐ na all�zei suqn�,
ephre�zontac thn kerdoforÐa twn organism¸n. Mia dikastik  apìfash pou afor� se
ènan sugkekrimèno organismì mporeÐ na èqei eurÔterec epipt¸seic gia th dieujèthsh
shmantik¸n zhthm�twn tou sunìlou thc agor�c. Epiplèon, oi organismoÐ prèpei na
diereunoÔn me prosoq  to nomikì kÐnduno6, ìtan anaptÔssoun nèa qrhmatooikonomik�
proðìnta   eis�goun nèouc tÔpouc sunallag¸n.

O Nomikìc KÐndunoc (Legal Risk)7 èqei suqn� kai diejn  di�stash. To nomikì plaÐsio
gia tic qrhmatooikonomikèc sunallagèc diafèrei eurÔtata metaxÔ qwr¸n kai mporeÐ na
epidèqetai diaforetik¸n ermhnei¸n. H esfalmènh katanìhsh apì ènan xèno organismì
tou nomikoÔ plaisÐou pou dièpei to qrhmatooikonomikì susthma miac q¸rac mporeÐ na
odhg sei sthn epibol  ep¸dunwn kur¸sewn.

'Alla EÐdh KindÔnwn

Epiprìsjeta, up�rqoun kathgorÐec kindÔnwn pou den mporoÔn eÔkola na orisjoÔn kai
na epimetrhjoÔn posotik� ìpwc o strathgikìc kÐndunoc kai o kÐndunoc f mhc. Oi
kÐndunoi autoÐ prèpei epÐshc na axiologoÔntai. Parak�tw anafèroume touc orismoÔc
pou qrhsimopoioÔn gia autoÔc touc kindÔnouc k�poiec diejneÐc tr�pezec.

6P. Jorion. Value at Risk: The New Benchmark for Managing Financial Risk (2nd edition).
McGraw Hill, New York, 2000.

7Q. StaðkoÔrac, {Trapezik  Qrhmatooikonomik }. Oikonomikì Panepist mio Ajhn¸n, Aj na, 2005.
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• O strathgikìc kÐndunoc (strategic risk) ìpwc orÐzetai sÔmfwna me thn tr�peza
Commerzbank, eÐnai o kÐndunoc arnhtik¸n exelÐxewn sta apotelèsmata pou
proèrqontai apì tic prohgoÔmenec   mellontikèc jemeli¸deic apof�seic epiqeirhsi-
ak¸n politik¸n.

• O kÐndunoc f mhc (reputational risk) sÔmfwna me thn tr�peza CSFB, eÐnai o
kÐndunoc ìpou h eikìna kai h f mh thc tr�pezac qeirotereÔoun.
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2.1.3 Peript¸seic Ap¸leiac Uyhl¸n KefalaÐwn

Barings

H agglik  tr�peza Barings8 kÔrhxe pt¸qeush stic 26 FebrouarÐou 1995 Ôstera apo
233 qrìnia leitourgÐac. Thn eujÔnh gia thn kat�rreush eÐqe apokleistik� o 28-qronoc
diapragmateut c thc tr�pezac Nicholas Leeson, o opoÐoc thn od ghse se ap¸leia $1.3
disekatommurÐwn ependÔontac se par�gwga.

H oikonomik  zhmÐa prokl jhke apì alìgisth èkjesh sthn Iapwnik  agor� metoq¸n,
mèsw sumbolaÐwn mellontik c ekpl rwshc (futures). H pt¸qeush thc Barings
problhm�tise ìlouc touc qrhmatooikonomikoÔc organismoÔc an� to kìsmo, kaj¸c  tan
gnwst  wc sunthrhtik  tr�peza.

Metallgesellschaft

H perÐptwsh thcMetallgesellschaft (MG)9 sqetÐzetai me mia apotuqhmènh anaprosar-
mog  (hedging) qartofulakÐou pou kìstise $1.3 disekatommÔria. Stic arqèc thc
dekaetÐac tou '90 h MG  tan h dèkath tètarth megalÔterh biomhqanik  etaireÐa thc
GermanÐac. To 1993 plhsÐase polÔ kont� sthn pt¸qeush, lìgw twn oikonomik¸n
apwlei¸n thc jugatrik c etaireÐac thc, MG Refining & Marketing (MGRM),sthn
agor� SumbolaÐwn Mellontik c Ekpl rwshc (futures).

H ap¸leia twn $1.3 disekatommurÐwn  tan h megalÔterh oikonomik  zhmÐa pou kata-
gr�fhke sth GermanÐa met� to deÔtero pagkìsmio pìlemo.

Orange Country

To par�deigma thc Orange County10 antiproswpeÔei thn pio akraÐa morf  anexèlegkthc
èkjeshc twn kefalaÐwn miac topik c kubèrnhshc ston kÐnduno agor�c. O tamÐac thc
komhteÐac, Bob Citron, eÐqe anal�bei empisteutik� th diaqeÐrish enìc qartofulakÐou
axÐac $7.5 disekatommurÐwn, ta opoÐa an kan se sqoleÐa, se pìleic, se memonomènec
perioqèc thc komhteÐac kai sthn Ðdia thn komhteÐa. Epiplèon, daneÐsthke $12.5 dis-
ekatommÔria mèsw AntÐstrofhc SumfwnÐac Epanagor�c (Reverse Repos) kai epènduse
to sunolikì posì twn $20 disekatommurÐwn se Gramm�teia Antpros¸pwn (agency notes)
mèshc di�rkeiac 4 et¸n.

8P. Jorion. Value at Risk: The New Benchmark for Managing Financial Risk (2nd edition).
McGraw Hill, New York, 2000.

9P. Jorion. Value at Risk: The New Benchmark for Managing Financial Risk (2nd edition).
McGraw Hill, New York, 2000.

10P. Jorion. Value at Risk: The New Benchmark for Managing Financial Risk (2nd edition).
McGraw Hill, New York, 2000.
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Dustuq¸c, h �nodoc twn epitokÐwn pou xekÐnhse to Febrou�rio tou 1994 èjese tèloc
stic filodoxÐec tou Citron. To Dekèmbrio h Orange County an mporh na antepexèljei
stic apait seic kÔrhxe pt¸qeush. Ton epìmeno m na reustopoi jhkan oi asf�leiec
tou qartofulakÐou pou eÐqan apomeÐnei, odhg¸ntac se epÐshmec zhmÐec Ôyouc $1.81
disekatommurÐwn.

Daiwa

H perÐptwsh thc Daiwa11 èqei èntonec omoiìthtec me aut n thc Barings. O
qrhmatopistwtikìc organismìc Daiwa anakoÐnwse stic 26 SeptembrÐou 1995, ìti eÐqan
susswreÔjei zhmÐec Ôyouc $1.1 disekatommurÐwn lìgw twn sunallag¸n tou 44-qronou
diapragmateut c thc sth Nèa Uìrkh, Toshihide Igushi. Autèc oi zhmÐec  tan perÐpou
thc Ðdiac èktashc me autèc thc Barings, all� h Daiwa, h opoÐa  tan h dwdèkath
megalÔterh tr�peza thc IapwnÐac, kat�fere na xeper�sei thn krÐsh. H zhmÐa apl�
aporrìfhse to 1/7 thc axÐac tou organismoÔ.

11P. Jorion. Value at Risk: The New Benchmark for Managing Financial Risk (2nd edition).
McGraw Hill, New York, 2000.
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2.2 AxÐa se KÐnduno (VaR)

2.2.1 H 'Ennoia thc V aR

H V aR eÐnai mia �mesa antilhpt  mèjodoc posotikopoÐhshc tou kindÔnou agor�c
(Market Risk), o opoÐoc sqetÐzetai me th metablhtìthta twn agoraÐwn tim¸n twn
ependÔsewn enìc qartofulakÐou. Tupik�, h V aR metr� th qeirìterh anamenìmenh
ap¸leia qrhm�twn upì kanonikèc sunj kec agor�c, gia dedomèno qronikì orÐzonta kai
gia dedomèno epÐpedo empistosÔnhc. Gia par�deigma, èstw ìti mia tr�peza upologÐzei ìti
h 99% hmer sia (daily) V aR tou ependutikoÔ qartofulakÐou thc eÐnai �35 ekatommÔria.
Autì shmaÐnei ìti kat� th di�rkeia twn epìmenwn 100 hmer¸n, mìno mia mèra oi ap¸leiec
ja eÐnai megalÔterec apì �35 ekatommÔria. Dhlad , h V aR upodeiknÔei, me meg�lo
bajmì bebaiìthtac, pìso dusmen c mporeÐ na eÐnai mia endeqìmenh ap¸leia qrhm�twn.

H mejodologÐa thc V aR sumplhr¸netai apì dÔo epiplèon diadikasÐec, to StressTesting
kai to BackTesting. Me th diadikasÐa tou StressTesting elègqoume th sumperifor�
tou upì exètash qartofulakÐou k�tw apì akraÐa kai dusmen  makrooikonomik� sen�ria,
en¸ me to BackTesting epalhjeÔoume thn orjìthta thc V aR pou èqoume upologÐsei.

H V aR mporeÐ na epektajeÐ sth mètrhsh tou PistwtikoÔ KindÔnou (Credit Risk),
all� den mporeÐ na qrhsimopoihjeÐ gia th mètrhsh ìlwn twn eid¸n kindÔnou. Gia
par�deigma, de mporeÐ na metr sei to Leitourgikì KÐnduno (Operational Risk)   ton
KÐnduno Reustìthtac (Liquidity Risk).

S mera, pollèc tr�pezec, mesitikèc etairÐec, akìmh kai mh kerdoskopikoÐ organismoÐ
qrhsimopoioÔn sugkekrimènec mejìdouc gia thn apotÐmhsh tou qrhmatooikonomikoÔ touc
kindÔnou. Oi tr�pezec kai oi asfalistikèc etairÐec, èqoun sthrÐxei statistik� sust mata
diaqeÐrishc kindÔnou, èna apì ta opoÐa eÐnai kai h axÐa se kÐnduno (VaR: Value at Risk).

2.2.2 Orismìc thc AxÐac se KÐnduno

Orismìc 2.2.1. H axÐa se kÐnduno (Value at Risk   VaR)12 eÐnai to mègisto posì
qrhm�twn pou mporeÐ na apolesjeÐ se èna sugkekrimèno qartoful�kio kat� th di�rkeia
miac sugkekrimènhc qronik c periìdou, dedomènou enìc epipèdou empistosÔnhc.

Ja d¸soume epÐshc kai ton majhmatikì orismì thc AxÐac se KÐnduno.

Orismìc 2.2.2. Lamb�nontac upìyh k�poio epÐpedo empistosÔnhc a∈ (0, 1) h VaR tou
qartofulakÐou me epÐpedo empistosÔnhc a dÐnetai apì to mikrìtero arijmì l ètsi ¸ste
ìti h pijanìthta h ap¸leia L uperbaÐnei to l den eÐnai megalÔterh apì (1-a),dhlad 

12Jorion, Philippe., Value at Risk: The New Benchmark For Controlling Market Risk, McGraw
Hill.
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V aRa = inf {l ∈ R : Pr (L � a) ≤ 1− a} = inf {l ∈ R : FL(l) ≥ a} (2.2.1)

ìpou FL(l) = Pr(L ≤ l) eÐnai h sun�rthsh ajroistik c katanom c.

H V aR sth pragmatikìthta eÐnai èna komm�ti plhroforÐac pou sqetÐzetai me thn
katanom  twn pijan¸n mellontik¸n apwlei¸n   apotelesm�twn se èna qartoful�kio.
Ta pragmatik� kèrdh   zhmièc de gÐnontai orat� èwc ìtou pragmatopoihjoÔn kai mèqri
tìte apoteloÔn abèbaih tuqaÐa metablht . UpologÐzontac thn axÐa se kÐnduno k�noume
mÐa ektÐmhsh. H ektÐmhsh aut  gÐnetai se sqèsh me èna di�sthma empistosÔnhc pou
ousiastik� mac {martur�ei} to pìsh shmasÐa ja prèpei na d¸soume sta apotelèsmat�
mac.

2.2.3 Oi Par�metroi thc V aR

Oi treic par�metroi13 upologismoÔ thc V aR eÐnai o qronikìc orÐzontac, to epÐpedo
empistosÔnhc kai to {par�juro dedomènwn}. H apìfash gia thn tim  twn tri¸n
paramètrwn eÐnai kajoristik c shmasÐac gia thn tim  thc V aR pou ja prokÔyei telik�.

O qronikìc orÐzontac upologismoÔ exart�tai apì th suqnìthta anaprosarmog¸n tou
qartofulakÐou kai th dunhtik  taqÔthta me thn opoÐa o k�je organismìc mporeÐ na
reustopoieÐ tic jèseic tou.

To epÐpedo empistosÔnhc sun jwc lamb�nei timèc statistik c shmantikìthtac 90%, 95%,
98% kai 99%. H epilog  tou diast matoc empistosÔnhc eÐnai endeiktik  thc st�shc k�je
organismoÔ ènanti tou kindÔnou. H eklog  enìc megalÔterou epipèdou empistosÔnhc
(p.q 99% antÐ 95%) elatt¸nei thn pijanìthta na apotÔqei h V aR na problèyei akraÐa
fainìmena.

To {par�juro dedomènwn} eÐnai h qronik  perÐodoc pou kalÔptei to deÐgma twn istorik¸n
dedomènwn. Gia thn perÐodo aut  upologÐzontai oi diakum�nseic kai oi sundiakum�nseic
twn apodìsewn twn ependÔsewn tou qartofulakÐou. H epilog  tou eÔrouc tou
parajÔrou dedomènwn ja prèpei na ikanopoieÐ dÔo antikrouìmenec apait seic. Apì
th mia pleur�, ìso megalÔteroc eÐnai o arijmìc twn parathr sewn, tìso akribèsterh
ektÐmhsh tou kindÔnou mporeÐ na epiteuqjeÐ, all� apì thn �llh pleur�, h sumperifor�
thc qronoseir�c all�zei me thn p�rodo tou qrìnou lìgw thc stoqastik c thc fÔshc.
Kat� sunèpeia, to {par�juro dedomènwn} pou beltistopoieÐ thn ikanìthta prìbleyhc
thc V aR, eÐnai ekeÐno pou perilamb�nei ìlec tic parathr seic pou èpontai tou teleutaÐou
shmeÐou kamp c thc qronoseir�c thc axÐac thc epèndushc.

13Q. StaðkoÔrac, {Trapezik  Qrhmatooikonomik }. Oikonomikì Panepist mio Ajhn¸n, Aj na, 2005.
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2.2.4 H AxÐa se KÐnduno san mètro kindÔnou

'Enac oikonomikìc organismìc sun jwc upologÐzei megèjh ìpwc ta delta, gamma kai
vega 14 gia na perigr�yei di�forec morfèc tou kindÔnou se èna qartoful�kio to opoÐo
mporeÐ na perilamb�nei par�gwga proðìnta all� kai �lla qrhmatooikonomik� agaj�.
O organismìc sun jwc upologÐzei aut� ta megèjh k�je mèra gia k�je sunist¸sa
thc agor�c sthn opoÐa eÐnai ektejeimènoc. Epomènwc mia an�lush twn delta-gamma-
vega odhgeÐ se èna ter�stio arijmì metr sewn kindÔnou kajhmerin�. Aut� ta megèjh
kindÔnou parèqoun shmantikèc plhroforÐec se ènan diaqeirist  pou eÐnai upeÔjunoc gia
to qartoful�kio enìc oikonomikoÔ organismoÔ kai gia tic sugkekrimènec sunist¸sec
thc agor�c, ìmwc de mporoÔn na qrhsimopoihjoÔn eÔkola   eÔlhpta apì th dioÐkhsh tou
organismoÔ.
H axÐa se kÐnduno eÐnai mia prosp�jeia na par�sqei kaneÐc sth dioÐkhsh ènan kai
monadikì arijmì pou na perilamb�nei to sunolikì kÐnduno gia èna qartoful�kio
qrhmatooikonomik¸n stoiqeÐwn. Gi' autì, eÐnai fanerì gia poio lìgo h qr sh thc axÐac
se kÐnduno èqei diadojeÐ eurÔtata stouc diaqeiristèc qrhmatooikonomik¸n kefalaÐwn kai
stouc qrhmatooikonomikoÔc organismoÔc.

'Otan qrhsimopoioÔme thn axÐa se kÐnduno, o upeÔjunoc diaqeirist c kindÔnou endiafère-
tai na k�nei mia anafor�, proc touc anwtèrouc tou, thc ex c morf c:
{EÐmaste Q toic ekatì sÐgouroi ìti den ja q�soume perissìtera apì V eur¸ tic epìmenec
N hmèrec}.

H par�metroc V eÐnai h axÐa se kÐnduno tou qartofulakÐou. UpologÐzetai sunart sei
dÔo �llwn paramètrwn: tou qronikoÔ orÐzonta N kai tou epipèdou empistosÔnhc Q. EÐnai
h mègisth zhmi� gia thn opoÐa o diaqeirist c eÐnai Q% sÐgouroc ìti de ja thn uperbeÐ o
organismìc mèsa stic epìmenec N hmèrec. (Bèbaia, autì shmaÐnei ìti {1-Q% forèc} ja
èqoume upèrbash aut c thc zhmi�c).

'Otan mia tr�peza upologÐzei ton kÐnduno twn kefalaÐwn me qronikì orÐzonta N = 10
hmèrec kai epÐpedo empistosÔnhc X = 99%, autì shmaÐnei ìti esti�zei sthn endeqìmenh
zhmi� se di�sthma 10 hmer¸n, pou uperbaÐnei thn anamenìmenh (zhmÐa) to 1% tou qrìnou.

Genik�, ìtan o qronikìc orÐzontac eÐnai N hmèrec kai Q% eÐnai to epÐpedo em-
pistosÔnhc, h axÐa se kÐnduno (VaR), eÐnai h zhmÐa pou antistoiqeÐ sto (100-Q)-
ostì ekatosthmìrio-(pososthmìrio) thc katanom c apotelesm�twn sthn axÐa tou
qartofulakÐou gia tic epìmenec N hmèrec15. Gia par�deigma ìtan N = 5 kai X = 97
eÐnai to 3o ekatosthmìrio thc katanom c metabol¸n sthn axÐa tou qartofulakÐou gia

14Hull C. John, Options Future And Other Derivatives 5th Edition, Prentice Hall
15Gia qartoful�kia ektejeimèna sto kÐnduno agor�c koit�zoume sun jwc th katanom  apotelesm�twn

en¸ gia qartoful�kia ektejeimèna se pistwtikì kÐnduno koit�zoume sun jwc th katanom  zhmi¸n.
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Sq ma 2.2: Katanom  apotelesm�twn

tic epìmenec pènte hmèrec. Sto sq ma (2.2)16 blèpoume na parousi�zetai grafik� h
perÐptwsh ìpou oi metabolèc sthn axÐa tou qartofulakÐou teÐnoun sth kanonikìthta.

H axÐa se kÐnduno eÐnai èna polÔ elkustikì mètro tou kindÔnou giatÐ eÐnai exairetik�
eÔkolo na gÐnei antilhptì. Sthn pragmatikìthta autì pou k�nei eÐnai na rwt�ei:
{Pìso �sqhma mporoÔn ta pr�gmata na gÐnoun?}. Aut  eÐnai h er¸thsh sthn opoÐa
ta dieujuntik� stelèqh jèloun mia saf  ap�nthsh.

AxÐa se kÐnduno me epÐpedo empistosÔnhc 95% shmaÐnei ìti gia perÐpou 5% tou qrìnou
o organismìc (tr�peza) anamènei na q�sei perissìtero apì ton arijmì pou mac dÐnetai
apì th VaR, 5% eÐnai mia hmèra stic eÐkosi. Epiplèon èna shmantikì shmeÐo sto opoÐo
o orismìc thc VaR de dÐnei to aparaÐthto b�roc eÐnai ìti h axÐa se kÐnduno lamb�nei
upìyh tic diaforopoi seic oi opoÐec brÐskontai mèsa sto qartoful�kio. Me �lla lìgia o
kÐndunoc mei¸netai shmantik� ìtan moir�zei kaneÐc thn epèndus  tou se di�fora stoiqeÐa.
Aut  h meÐwsh tou kindÔnou lamb�netai upìyh pl rwc me ton upologismì thc axÐac se
kÐnduno tou qartofulakÐou.

16Best, Philip, Implementing Value at Risk, Wiley & Sons Inc
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Sq ma 2.3: Katanom  apotelesm�twn

'Etsi ìmwc erqìmaste antimètwpoi me ènan apì touc periorismoÔc thc VaR. Parìlo
pou h axÐa se kÐnduno mac lèei ìti mia zhmi� megalÔterh apì èna posì U� ja sumbeÐ
kat� mèso ìro mia mèra stic eÐkosi, de mporeÐ na mac upologÐsei to pìso h zhmÐa aut 
ja uperbaÐnei to posì U. Dhlad  me �lla lìgia h VaR de mporeÐ na mac pei poio eÐnai
to �nw fr�gma thc anamenìmenhc zhmÐac mac kajhmerin�.

MerikoÐ analutèc jewroÔn ìti h qr sh thc VaR mporeÐ na dele�sei orismènouc ependutèc
na dialèxoun qartoful�kia me katanom  apodìsewn parìmoia me aut  pou faÐnetai sto
parap�nw gr�fhma. Ta qartoful�kia sto sq ma 2.2 kai sto sq ma 2.3 èqoun thn Ðdia
VaR all� to qartoful�kio sto sq ma 2.317 eÐnai pio epirrepèc ston kÐnduno diìti oi
endeqìmenec zhmièc eÐnai kat� polÔ megalÔterec.

'Ena mètro pou antimetwpÐzei to prìblhma pou proanafèrame eÐnai h Conditional VaR
(C-VaR). EkeÐ pou h VaR rwt�ei {An ta pr�gmata p�ne �sqhma, pìso anamènoume
na q�soume;}. H C-VaR eÐnai h anamenìmenh zhmi� gia di�sthma N hmer¸n dedomènou
ìti èqoume di�sthma empistosÔnhc (100-Q)% kai brÐskoume sthn arister  our� thc
katanom c apodìsewn. Gia par�deigma me X = 99 kai N = 10, h C-VaR eÐnai to
mèso posì qrhm�twn pou ja q�soume se perÐodo 10 hmer¸n jewr¸ntac ìti 1% twn
qeirìterwn dunat¸n peript¸sewn sumbaÐnoun.

Parìlo tic adunamÐec, h VaR kai ìqi h C-VaR eÐnai akìma to pio diadomèno mètro
mètrhshc tou kindÔnou an�mesa stouc rujmistikoÔc (elegktikoÔc) mhqanismoÔc kai thn
dioÐkhsh twn organism¸n, an kai h C-VaR kai �lla exeligmèna mètra kindÔnou arqÐzoun

17Best, Philip, ((Implementing Value at Risk)), Wiley & Sons Inc
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na kerdÐzoun oloèna kai perissìtero èdafoc.

2.2.5 Qronikìc OrÐzontac

Sthn jewrÐa, h VaR èqei dÔo metablhtèc, N to qronikì orÐzonta se hmèrec kai Q to
epÐpedo empistosÔnhc. Suqn�, an den up�rqoun arket� dedomèna gia na ektim soume
apeujeÐac th sumperifor� twn metablht¸n thc agor�c gia periìdouc megalÔterec apì
mia hmèra, sunhjÐzetai na upologÐzoume thn VaR qronikoÔ diast matoc mÐac hmèrac.
Tìte mÐa prosèggish gia th VaR diast matoc N hmer¸n dÐnetai apì th sqèsh18:

V aR (Ndays) = V aR (1day)×
√
N (2.2.2)

Autìc o tÔpoc isqÔei ìtan oi metabolèc sthn axÐa tou qartofulakÐou an� hmèra eÐnai
anex�rthtec kai isìnomec kai akoloujoÔn kanonik  katanom  me mèso mhdèn. Stic
�llec peript¸seic eÐnai apl� mia prosèggish. Anafèroume ìti oi elegktikoÐ mhqanismoÐ
apaitoÔn ta diajèsima kef�laia twn trapez¸n na eÐnai toul�qiston treic forèc h VaR twn
10 hmer¸n me epÐpedo empistosÔnhc 99%. Dedomènou ton trìpo upologismoÔ thc VaR
autì to posì eÐnai 3×

√
10 = 9.49 forèc h VaR thc miac hmèrac me epÐpedo empistosÔnhc

99%.

2.2.6 AdunamÐec thc VaR

Endeqìmenh Asunèpeia wc proc th diaforopoÐhsh

'Ena sunepèc mètro kindÔnou19 anamènetai na lamb�nei upìyh tou th diaforopoÐhsh
enìc qartofulakÐou. Dhlad , èna qartoful�kio pou apoteleÐtai apì arket� stoiqeÐa
anamènetai na èqei mikrìtero kÐnduno apì to �jroisma twn kindÔnwn twn epimèrouc
stoiqeÐwn pou to apartÐzoun. H VaR den ikanopoieÐ anagkastik� aut  thn apaÐthsh.
Dhlad  endèqetai na isqÔei ìti V aR (X1) + V aR (X2) ≺ V aR (X1 +X2). Aut  eÐnai h
basikìterh adunamÐa pou pros�ptoun sth VaR san mètro kindÔnou kai lìgw aut c thc
adunamÐac èqoun epinohjeÐ nèa sunep  mètra kindÔnou. Par' aut  thn adunamÐa, h VaR
exakoloujeÐ na eÐnai dhmofil c, kurÐwc lìgw thc sqetik c eukolÐac upologismoÔ thc.

Mègejoc ap¸leiac

EpÐshc, an kai h VaR mac faner¸nei pwc, gia par�deigma, kat� mèso ìro, mÐa stic 20
hmèrec ja èqoume megalÔterh ap¸leia apì thn upologismènh (to mètro VaR se epÐpedo
empistosÔnhc 95%) de mac dÐdei to mègejoc aut c thc ap¸leiac. Epomènwc to mètro VaR
den eÐnai autìnoma eparkèc gia thn apotelesmatik  diaqeÐrish tou kindÔnou thc agor�c.

18Hull C. John, Options Future And Other Derivatives 5th Edition, Prentice Hall.
19Yen Yee Chong, Investment Risk Management, Wiley & Sons Inc
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Upìjesh Kanonikìthtac

'Opwc tupik� upologÐzetai h VaR parèqei mia akrib  statistik  ektÐmhsh thc mègisthc
pijan c ap¸leiac enìc qartofulakÐou ìtan oi agorèc sumperifèrontai fusiologik�.
'Omwc se arket� suqn  b�sh oi qrhmatooikonomikèc agorèc parousi�zoun akraÐec kai
aprosdìkhtec allagèc tim¸n. To mètro VaR den èqei sqediasjeÐ gia na antimetwpÐzei
autèc tic akraÐec allagèc tim¸n.
Ta dÔo aut� meionekt mata amblÔnontai me th sumplhrwmatik  taktik  tou VaR, ton
èlegqo pÐeshc (stress testing). To mètro VaR kai stress testing mazÐ parèqoun th b�sh
gia èna periektikì plaÐsio mètrhshc tou kindÔnou agor�c.

2.2.7 ProseggÐseic sth Mètrhsh thc AxÐac se KÐnduno

EÐnai exairetik� shmantikì na anaptÔssontai mejodologÐec pou parèqoun akribeÐc
ektim seic tou kindÔnou, epeid  ta mètra VaR èqoun pollèc efarmogèc, ìpwc sth
diaqeÐrish kindÔnou kaj¸c kai sthn ektÐmhsh apodìsewn apì touc diaqeiristèc tou
kindÔnou.

EÐnai gnwstì ìti, an o kÐndunoc agor�c pou analamb�nei ènac organismìc den èqei
ektimhjeÐ swst�, autì mporeÐ na odhg sei se mh beltistopoihmènh katanom  kefalaÐwn
me arnhtikèc sunèpeiec sthn kerdoforÐa   thn qrhmatooikonomik  stajerìthta twn
organism¸n. H prìklhsh, apì statistik c pleur�c, eÐnai pwc me tic up�rqousec
mejodologÐec gia thn ektÐmhsh tou VaR gÐnetai antilhptì pwc oi katanomèc twn
apodìsewn den eÐnai stajerèc diaqronik�. Oi mejodologÐec ektÐmhshc VaR qwrÐzontai
se treic basikèc kathgorÐec:

• parametrikèc (RiskMetricks kai GARCH)

• mh parametrikèc (istorik  prosomoÐwsh kai ubridikì montèlo)

• hmiparametrikèc (Extreme Value Theory20, CAViaR kai quasi-maximum likeli-
hood GARCH)

Ta apotelèsmat� touc mporeÐ na eÐnai polÔ diaforetik�, gi' autì kritikì rìlo sthn
epilog  tou k�je montèlou paÐzoun oi upokeÐmenec upojèseic touc, ta majhmatik�
montèla kai oi posotikèc teqnikèc touc, ¸ste o analut c na epilèxei poio montèlo eÐnai
pio kont� sta pisteÔw   stic fron seic kai stouc antikeimenikoÔc tou stìqouc.

EpÐshc perigr�fontai ta basik� qarakthristik� twn qrhmatooikonomik¸n dedomènwn ta
opoÐa exhgoÔn pwc:

20H JewrÐa AkraÐwn Tim¸n (Extreme Value Theory   EVT) eÐnai, èna uposÔnolo thc statistik c
pou epikentr¸netai stic timèc twn our¸n twn katanom¸n kai asqoleÐtai me to rujmì pou autèc oi timèc
proseggÐzoun to mhdèn, ¸ste na kajoristeÐ pìso "paqi�� eÐnai h our�.
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• oi katanomèc gia tic qrhmatooikonomikèc apodìseic eÐnai leptìkurtec, dhlad 
èqoun barÔterec ourèc kai uyhlìterec kentrikèc timèc apì ì,ti h kanonik 
katanom , k�ti pou antikatoptrÐzetai ston uyhlìtero suntelest  kÔrtwshc apì
autìn thc kanonik c katanom c.

• oi apodìseic metoq¸n eÐnai kat� kanìna arnhtik� asÔmmetrec kai pwc

• ta tetr�gwna twn kataloÐpwn èqoun shmantik  autosusqètish, dhlad  oi metabl-
htìthtec twn paragìntwn thc agor�c teÐnoun na omadopoioÔntai (cluster).

H VaR, ìpwc  dh èqoume proanafèrei, sunoyÐzei th mègisth anamenìmenh ap¸leia se
èna qronikì orÐzonta me dedomèno to epÐpedo empistosÔnhc. Up�rqoun arketèc mèjodoi
gia na upologÐsei kaneÐc thn axÐa se kÐnduno. Se aut  thn enìthta ja parousi�soume
merikèc apì autèc.

2.2.8 Mèjodoi UpologismoÔ thc V aR

Oi basikèc mèjodoi upologismoÔ thc V aR21 eÐnai treic. H pr¸th eÐnai h Parametrik 
Mèjodoc (Parametric V aR)  , alli¸c, Mèjodoc Dèlta (Delta Method). H
sugkekrimènh mèjodoc jewreÐ ìti h sun�rthsh katanom c pijanìthtac thc axÐac tou
qartofulakÐou eÐnai kanonik  kai apaiteÐ ton upologismì twn paramètrwn diakÔmanshc
kai sundiakÔmanshc twn ependÔsewn (assets) apì tic opoÐec apoteleÐtai to qarto-
ful�kio.

H deÔterh mèjodoc eÐnai h Istorik  ProsomoÐwsh (Historical Simulation). Se
aut n th mèjodo, h sun�rthsh katanom c pijanìthtac thc axÐac tou qartofulakÐou
kataskeu�zetai sÔmfwna me istorik� dedomèna (sun jwc twn teleutaÐwn 250 hmer¸n),
qwrÐc na jewroÔme ek twn protèrwn ìti eÐnai kanonik .

H TrÐth mèjodoc eÐnai h ProsomoÐwsh Monte Carlo (Monte Carlo Simulation).
Aut  h mèjodoc basizetai se prokajorismènec statistikèc idiìthtec thc apìdoshc thc
epèndushc kai prosomei¸nei kata tuqaÐo trìpo ta pijan� mellontik� apotelèsmata thc
epèndushc mèsw enìc meg�lou arijmoÔ senarÐwn.

21Jorion, Philippe. Financial Risk Manager Handbook 2nd Edition, Wiley & Sons Inc
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2.2.9 Delta-Method

An jèlame na upologÐsoume thn axÐa se kÐnduno gia èna mìno qrhmatooikonomikì
stoiqeÐo, autì ja  tan k�ti to sqetik� eÔkolo. Sun jwc ìmwc h VaR prèpei na
upologisteÐ gia sÔnjeta qartoful�kia kai gia meg�lec qronikèc periìdouc.
H apìdosh tou qartofulakÐou gia thn epìmenh apì thn trèqousa perÐodo mac dÐnetai
apì ton tÔpo:

Rp,t+1 =
N∑
i=1

wi,t ×Ri,t+1 (2.2.3)

ìpou

Ri,t eÐnai h apìdosh tou stoiqeÐou i th qronik  stigm  t,
wi,t eÐnai to b�roc se qr ma tou stoiqeÐou i th qronik  stigm  t,
N eÐnai o arijmìc twn stoiqeÐwn pou perilamb�nontai sto qartoful�kio.

H Dèlta mèjodoc22 dèqetai ìti oi apodìseic ìlwn twn stoiqeÐwn katanèmontai kanonik�.
Efìson h apìdosh tou qartofulakÐou eÐnai ènac grammikìc sunduasmìc kanonik�
katanemhmènwn metablht¸n, katanèmetai kai aut  kanonik�.

Qrhsimopoi¸ntac pÐnakec h diakÔmansh tou qartofulakÐou eÐnai:

V (Rp,t+1) = ẃt × Σt+1 × wt (2.2.4)

ìpou

wt =


w1,t

w2,t
...

wN,t

 (2.2.5)

ẃt eÐnai o anestrammènoc wt pÐnakac, kai S eÐnai o pÐnakac sundiakÔmanshc twn
stoiqeÐwn tou qartofulakÐou, dhlad  Σ = (σi,j) ∀i = 1, 2, . . . , n, j = 1, 2, . . . , n ìpou
σi,j = Cov (Ri, Rj) eÐnai h sundiakÔmansh thc apìdoshc tou stoiqeÐou i me thn apìdosh
tou stoiqeÐou j.
Epomènwc h ektÐmhsh tou kindÔnou tou qartofulakÐou exart�tai apofasistik� apì thn
ektÐmhsh tou pÐnaka sundiakÔmanshc twn apodìsewn twn stoiqeÐwn pou to apartÐzoun.
DÔo basikèc mèjodoi mporoÔn na qrhsimopoihjoÔn gia ton upologismì tou pÐnaka
diakÔmanshc - sundiakÔmanshc ( S ) se aut  th prosèggish.

H pr¸th mèjodoc basÐzetai ex' olokl rou se istorikèc timèc, qrhsimopoi¸ntac di�forec
teqnikèc pou lamb�noun upìyh touc me k�poio trìpo thn par�metro tou qrìnou (p.q. oi
palaiìterec parathr seic Ðswc prèpei na èqoun mikrìtero b�roc apì tic pio prìsfatec).

22Jorion, Philippe. Value at Risk: The New Benchmark For Controlling Market Risk, McGraw Hill.
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H deÔterh mèjodoc basÐzetai sth qr sh twn treqous¸n tim¸n parag¸gwn proðìntwn,
apì tic opoÐec mporoÔn na sunaqjoÔn oi pragmatikèc timèc gia th diakÔmansh   tic
sundiakum�nseic twn upokeÐmenwn tÐtlwn, pou h Ðdia h agor� qrhsimopoieÐ sto montèlo
timolìghshc twn parag¸gwn. Oi sunagìmenec autèc {timèc kindÔnou} lène ti pisteÔei h
agor� gia tic diakum�nseic kai sundiakum�nseic kai wc ek toÔtou m�llon dÐnoun kalÔtero
apotèlesma apì tic istorikèc timèc, ìmwc oi sunagìmenec den eÐnai p�nta �mesa diajèsimec
gia k�je stoiqeÐo   sunduasmì stoiqeÐwn.

H Dèlta mèjodoc eÐnai antikeÐmeno poll¸n epikrÐsewn. Katarq n, h prosèggish aut 
dÐnei mikr  shmasÐa ston kÐnduno sumb�ntoc, pou anafèretai sthn pijanìthta asun jista
meg�lwn kai akraÐwn metabol¸n twn tim¸n ìpwc eÐnai h kat�rreush miac agor�c. To
prìblhma basÐzetai sto ìti o kÐndunoc sumb�ntoc de sumbaÐnei arket� suqn� ètsi ¸ste
na antiproswpeÔetai ikanopoihtik� apì ta dedomèna thc katanom c pijanìthtac. To
meionèkthma autì eÐnai koinì gia ìlec tic mejìdouc pou qrhsimopoioÔn istorik� stoiqeÐa.

'Ena deÔtero prìblhma pou phg�zei apì thn efarmog  thc Dèlta prosèggishc eÐnai
h Ôparxh {paqi¸n our¸n} stic apodìseic twn perissotèrwn stoiqeÐwn. Autèc oi paqièc
ourèc eÐnai idiaÐtera anhsuqhtikèc akrib¸c giatÐ autì pou prospajeÐ h axÐa se kÐnduno na
k�nei eÐnai na sull�bei th sumperifor� thc apìdoshc tou qartofulakÐou sthn arister 
our�. Me thn Ôparxh paqi¸n our¸n èna montèlo pou basÐzetai sthn kanonik  prosèggish
upoektim�ei to posostì twn tim¸n pou brÐskontai makri� apì to mèso kai kat� sunèpeia
th pragmatik  axÐa se kÐnduno.
Tèloc, eÐnai shmantikì na upogrammÐsei kaneÐc ìti h Dèlta mèjodoc faÐnetai anepark c
ston upologismì mh grammik¸n stoiqeÐwn ìpwc eÐnai ta par�gwga proðìnta.

Den ja prèpei kaneÐc lanjasmèna na jewr sei ìti h parap�nw mèjodoc eÐnai kat¸terh
apì tic enallaktikèc thc diìti èna shmantikì thc pleonèkthma eÐnai ìti mporeÐ eÔkola
na efarmosteÐ ekeÐ pou oi �llec proseggÐseic èqoun meg�lh duskolÐa ston upologismì.
EpÐshc, h Dèlta prosèggish pollèc forèc apoteleÐ arket� ikanopoihtikì mètro mètrhshc
twn kindÔnwn thc agor�c.

Ta montèla sundiakÔmanshc upojètoun thn kanonikìthta pou shmaÐnei ìti oi posostiaÐec
metabolèc twn tim¸n sthn agor� gia k�je stoiqeÐo all� kai kat� sunèpeia tou
qartofulakÐou, eÐnai kanonik� katanemhmènec. Aut  h upìjesh mac epitrèpei na
perigr�youme th metablhtìthta se ìrouc tupik c apìklishc (SD).

Upologismìc

H ektÐmhsh tou pÐnaka sundiakÔmanshc thc apìdoshc twn stoiqeÐwn pou sunjètoun to
qartoful�kio gÐnetai gia k�poia dedomènh perÐodo diakr�thshc, kai epitugq�netai me
di�forouc trìpouc pou kumaÐnontai apì mÐa apl  efarmog  tou sqetikoÔ statistikoÔ
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tÔpou stic timèc twn istorik¸n parathr sewn èwc th qr sh prohgmènwn montèlwn ìpwc
to montèlo GARCH23.
Sth sunèqeia h diakÔmansh (�ra kai h tupik  apìklish) thc apìdoshc tou qartofulakÐou
mporeÐ na upologisjeÐ �mesa apì ton tÔpo

σΠ =
√
V aR (RΠ) =

√
˜́w · Σ · w̃ (2.2.6)

ìpou w̃ =


w1

w2
...
wN

, ˜́w eÐnai o anestrammènoc w̃ pÐnakac kai S o pÐnakac sundiakÔmanshc

twn apodìsewn twn stoiqeÐwn tou qartofulakÐou.

Tìte ìmwc h axÐa se kÐnduno tou qartofulakÐou gia dedomèno epÐpedo empistosÔnhc
sun�getai �mesa, lìgw thc upìjeshc thc kanonikìthtac, wc o mèsoc thc katanom c thc
apìdoshc tou qartofulakÐou meÐon to ginìmeno thc tupik c apìklishc epÐ ton suntelest 
pou antistoiqeÐ se dedomèno epÐpedo empistosÔnhc. P.q., gia epÐpedo empistosÔnhc 99%,
o sqetikìc suntelest c eÐnai 2,33.

To apotèlesma autì sth sunèqeia pollaplasi�zete me thn trèqousa axÐa tou qarto-
fulakÐou prokeimènou h VaR na ekfrasteÐ se qr mata. 'Ara :

V aR (RΠ) = σΠ × za × P (2.2.7)

ìpou σΠ h tupik  apìklish thc apìdoshc tou qartofulakÐou, za o sqetikìc suntelest c
gia orismèno epÐpedo empistosÔnhc ìpou α to epÐpedo empistosÔnhc kai P h axÐa thc
jèshc.

Par�deigma UpologismoÔ VaR se qartoful�kio apoteloÔmeno apì èna
stoiqeÐo

'Estw ìti agor�same �1 ekatommÔrio se qrusì24. Ja elègxoume pìso mporeÐ na q�soume
se mia hmèra.

Qreiazìmaste th metablhtìthta twn hmer siwn metabol¸n (apodìsewn) thc tim c tou
qrusoÔ. 'Estw ìti dÐnetai wc σ = 0, 55%

An epiplèon upojèsoume ìti oi hmer siec apodìseic tou qrusoÔ eÐnai kanonik� katanemh-
mènec, tìte mporoÔme na poÔme ìti me 95% pijanìthta de ja q�soume se mia hmèra
perissìtera apì V aR95% = 1, 65× 0, 55%× 1000000 = 9.075�.

23Montèlo upologismoÔ thc istorik c metablhtìthtac kai prìbleyhc thc mellontik c tim c thc.
24Xanjìpouloc Stulianìc (2005), {Shmei¸seic Mètrhshc kai DiaqeÐrishc KindÔnou}, Tm ma

Statistik c & Analogistik¸n Qrhmatooikonomik¸n Majhmatik¸n, Panepist mio AigaÐou, S�moc.
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Axiolìghsh

Basikì pleonèkthma thc mejìdou eÐnai h taqÔthta kai eukolÐa upologismoÔ thc.
EntoÔtoic, h upìjesh kanonik c katanom c twn apodìsewn eÐnai praktik� kat�llhlh
mìno gia mh moqleuìmena periousiak� stoiqeÐa (non leveraged assets), k�ti pou ja
prèpei na elegqjeÐ gia ìla ta stoiqeÐa tou qartofulakÐou. Gia ta par�gwga proðìnta
(options) kai �lla domhmèna (structured) proðìnta pou èqoun apì th fÔsh touc èqoun
enswmatwmèna par�gwga h mèjodoc thc sundiakÔmanshc den eÐnai kat�llhlh lìgw thc
mh grammikìthtac thc sun�rthshc axÐac tou parag¸gou, gi' autì proteÐnontai mèjodoi
pou thn epekteÐnoun, en¸ praktik� qrhsimopoioÔntai oi prosomoi¸seic Monte Carlo kai
twn istorik¸n tim¸n.
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2.2.10 Mèjodoc Istorik c ProsomoÐwshc

H mèjodoc thc istorik c prosomoÐwshc25 de basÐzetai se k�poio sugkekrimèno montèlo
an kai eÐnai èna statistikì mètro thc endeqìmenhc zhmi�c. Ta majhmatik� upologismoÔ
me thn prosèggish thc istorik c prosomoÐwshc eÐnai sqetik� apl� kai autì eÐnai èna
basikì pleonèkthma ìson afor� thn apodoq  kai katanìhsh thc mejìdou apì �toma
mh sqetik� me to jèma. To kÔrio bèbaia pleonèkthma thc mejìdou eÐnai ìti mporeÐ
na antimetwpÐsei ta par�gwga proðìnta se èna qartoful�kio k�ti pou h prohgoÔmenh
prosèggish adunatoÔse na k�nei.

'Oson afor� thn apeikìnish thc agor�c, h istorik  prosomoÐwsh eÐnai h kalÔterh
mèjodoc apì opoiad pote mèjodo sundiakÔmanshc. 'Ena basikì pleonèkthm� thc eÐnai
ìti den upojètei kanonikìthta twn metabol¸n twn tim¸n. H istorik  prosomoÐwsh
antilamb�netai ta qarakthristik� thc pragmatik c katanom c metabol¸n tou qartofu-
lakÐou, kai kaj¸c h axÐa se kÐnduno upologÐzetai apì aut n thn pragmatik  katanom ,
ìtan up�rqoun paqièc ourèc, èqei mia t�sh na dÐnei lÐgo uyhlìterh VaR apì aut  thc
mejìdou sundiakÔmanshc.

Oi tr�pezec me sÔnjeta qartoful�kia parag¸gwn sun jwc protimoÔn thn prosomoÐwsh
Monte Carlo   k�poia �llh arijmhtik  mèjodo gia thn ektÐmhsh tou qartofulakÐou
touc. En mèrei autì sumbaÐnei giatÐ tètoiec arijmhtikèc mèjodoi qrhsimopoioÔntai sthn
ektÐmhsh parag¸gwn sumbolaÐwn ex arq c. Ta sÔnjeta qartoful�kia parag¸gwn suqn�
emperièqoun kÐnduno o opoÐoc mporeÐ na epèljei upì orismènec sp�niec sunj kec. 'Etsi
eÐnai dunatìn, èna sen�rio metabol c tim¸n pou na prokaleÐ shmantikèc zhmièc, na mhn
èqei sumperilhfjeÐ sth qronoseir� tim¸n pou qrhsimopoieÐ h istorik  prosomoÐwsh gia
na upologÐsei thn VaR. Autì eÐnai idiaÐtera pijanì an skefteÐ kaneÐc ìti sun jwc
qrhsimopoieÐtai èna sqetik� mikrì di�sthma istorik¸n tim¸n p.q. 150   250 hmer¸n.
H prosomoÐwsh Monte Carlo par�gei èna meg�lo arijmì senarÐwn metabol¸n twn
tim¸n ta opoÐa efarmìzontai sto qartoful�kio. Epomènwc eÐnai fusikì na up�rqei
megalÔterh pijanìthta mia sugkekrimènh zhmi� na èqei  dh sumperilhfjeÐ sthn katanom 
twn metabol¸n tou qartofulakÐou.

Upologismìc VaR me qr sh thc Istorik c ProsomoÐwshc

H istorik  prosomoÐwsh autì pou k�nei eÐnai na paÐrnei èna qartoful�kio qrhma-
tooikonomik¸n stoiqeÐwn se k�poia dedomènh qronik  stigm  kai èpeita na epana-apotim�
to qartoful�kio orismènec forèc, qrhsimopoi¸ntac tic istorikèc timèc twn stoiqeÐwn
pou perilamb�nontai se autì. Oi nèec apotim seic tou qartofulakÐou par�goun mia
katanom  kerd¸n kai zhmi¸n (P&L) oi opoÐec mporoÔn na qrhsimopoihjoÔn ètsi ¸ste
gia èna dedomèno suntelest  empistosÔnhc na mac d¸soun thn axÐa se kÐnduno.

25Jorion, Philippe., Value at Risk: The New Benchmark For Controlling Market Risk, McGraw
Hill.
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Up�rqoun arketoÐ trìpoi na upologÐsei kaneÐc thn axÐa se kÐnduno qrhsimopoi¸ntac
thn istorik  prosomoÐwsh. O pio aplìc trìpoc eÐnai na epana-apotim sei kaneÐc to
qartoful�kio qrhsimopoi¸ntac èna sugkekrimèno arijmì istorik¸n tim¸n twn stoiqeÐwn.
'Etsi èqoume mia nèa tim  tou qartofulakÐou gia k�je mia apì tic hmèrec èreunac tou
pareljìntoc. H axÐa se kÐnduno tìte mac dÐnetai apì to kat�llhlo ekatosthmìrio gia
dedomèno epÐpedo empistosÔnhc.

To shmantikìtero meionèkthma aut c thc mejìdou eÐnai ìti kaj¸c h axÐa tou qartofu-
lakÐou metab�lletai me ton qrìno, ta posostiaÐa pou qrhsimeÔoun ston upologismì aut -
c thc axÐac metab�llontai kai aut�, kai epomènwc den antiproswpeÔoun th pragmatik 
di�rjrwsh tou qartofulakÐou s mera. Autì shmaÐnei ìti h sÔnjesh tou qartofulakÐou
all�zei gia ìlo to qronikì di�sthma gia to opoÐo qrhsimopoi jhkan istorikèc timèc.
H ektÐmhsh enìc qartofulakÐou me pragmatikèc istorikèc timèc de ja mac d¸sei èna
ègkuro apotèlesma. Sth pragmatikìthta autì pou mac qrei�zetai eÐnai oi istorikèc
timèc twn metabol¸n tou qartofulakÐou mac, sÔmfwna me to shmerinì qartoful�kio kai
th shmerin  di�rjrwsh kai axÐa tou.

O swstìc trìpoc upologismoÔ thc axÐac se kÐnduno me thn istorik  prosomoÐwsh
eÐnai qrhsimopoi¸ntac istorikèc posostiaÐec metabolèc thc tim c tou qartofulakÐou
kai èpeita efarmìzontac autèc sto shmerinì qartoful�kio. Pio sugkekrimèna:

• Apìkthsh qronoseir¸n posostiaÐwn metabol¸n gia k�je stoiqeÐo kindÔnou pou
perilamb�netai sto qartoful�kio.

• Efarmog  twn metabol¸n aut¸n sto qartoful�kio, ètsi ¸ste na par�goume
istorikèc timèc thc axÐac tou.

• Taxinìmhsh twn metabol¸n tou qartofulakÐou se posostimìria.

• H axÐa se kÐnduno eÐnai aut  pou antistoiqeÐ sto dedomèno epÐpedo empistosÔnhc.

'Opwc èqei  dh anaferjeÐ sun jwc h mèjodoc thc istorik c prosomoÐwshc dÐnei
megalÔtero apotèlesma VaR apì th mèjodo thc sundiakÔmanshc kai autì lìgw twn
paqi¸n our¸n. SugkrÐnontac ta dÔo apotelèsmata mporeÐ na dei kaneÐc ìti h diafor�
touc mporeÐ na eÐnai to polÔ mèqri 5%.

59



2.2.11 ProsomoÐwsh Monte Carlo

Me thn istorik  prosomoÐwsh eÐdame p¸c mporeÐ kaneÐc na prosomoi¸sei tic metabolèc
tou qartofulakÐou gia to pareljìn qrhsimopoi¸ntac tic pragmatikèc timèc twn paragìn-
twn kindÔnou.

H istorik  prosomoÐwsh eÐnai ènac apotelesmatikìc trìpoc upologismoÔ thc axÐac se
kÐnduno me thn proôpìjesh ìti up�rqoun istorikèc timèc gia touc par�gontec kindÔnou.
'Otan den up�rqoun autèc h istorik  prosomoÐwsh eÐnai adÔnato na ulopoihjeÐ. Epiplèon
up�rqei mia �poyh h opoÐa lèei ìti to pareljìn twn tim¸n periorÐzei to eÔroc apì to
opoÐo mporeÐ kaneÐc na ex�gei ènan arijmì VaR. Se aut  thn �poyh h prosomoÐwsh
Monte Carlo 26 dÐnei mia ap�nthsh.

'Ena sÔnolo tim¸n k�poiwn stoiqeÐwn se èna qartoful�kio mporeÐ na jewrhjeÐ san
èna xeqwristì sumb�n qartofulakÐou. H prosomoÐwsh Monte Carlo perilamb�nei
thn teqnik  paragwg  meg�lou arijmoÔ gegonìtwn (susqetismènwn metabol¸n twn
stoiqeÐwn kindÔnou) apì ta opoÐa mporeÐ na exaqjeÐ h axÐa se kÐnduno. 'Epeita afoÔ
paraqjeÐ ènac meg�loc arijmìc tuqaÐwn arijm¸n, aut� ta gegonìta efarmìzontai ep�nw
se èna qartoful�kio kai h axÐa se kÐnduno mac dÐnetai apì tic metabolèc pou èqoume san
apotèlesma me ton Ðdio trìpo ìpwc kai sthn istorik  prosomoÐwsh.

H prosomoÐwsh Monte Carlo protim�tai perissìtero san mèjodoc upologismoÔ thc axÐac
se kÐnduno giatÐ mporeÐ na antimetwpÐsei kai ta par�gwga proðìnta me sunèpeia.

K�je èna apì aut� ta b mata ja analujeÐ parak�tw. To pr¸to b ma upologismoÔ eÐnai
akrib¸c to Ðdio me th mèjodo thc sundiakÔmanshc (oi diakum�nseic kai oi susqetÐseic
upologÐzontai gia k�je èna apì touc par�gontec kindÔnou). 'Otan oi diakum�nseic kai
oi susqetÐseic den mporoÔn na exaqjoÔn �mesa ja prèpei na proseggÐzontai apì tic
diakum�nseic kai susqetÐseic parapl siwn agaj¸n.

H diadikasÐa paragwg c enìc sunìlou metabol¸n tou qartofulakÐou eÐnai kalÔtera
na analujeÐ se dÔo mèrh. To pr¸to b ma eÐnai h paragwg  kanonik� katanemhmènwn
metabol¸n gia èna stoiqeÐo me th swst  diakÔmansh. To deÔtero b ma perilamb�nei
th paragwg  susqetismènwn metabol¸n twn stoiqeÐwn pou perilamb�nontai sto qarto-
ful�kio me th bo jeia idiotim¸n kai idiodianusm�twn.
H diadikasÐa aut  emperièqei ta epìmena b mata:

• Paragwg  tuqaÐwn arijm¸n

• Metatrop  se èna sÔnolo kanonik� katanemhmènwn metabol¸n twn tim¸n.

To pr¸to b ma gia thn paragwg  kanonik� katanemhmènwn metabol¸n twn tim¸n eÐnai
h paragwg  tuqaÐwn arijm¸n. Sthn prokeimènh perÐptwsh zht�me èna prìgramma

26Jorion, Philippe. Value at Risk: The New Benchmark For Controlling Market Risk, McGraw Hill.
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paragwg c tuqaÐwn me sugkeÐmenh diakÔmansh kai susqètish. Epiplèon gia th
sugkekrimènh mejodologÐa oi tuqaÐoi arijmoÐ pou qreiazìmaste prèpei na brÐskontai
metaxÔ tou mhdèn kai thc mon�doc.

Sto deÔtero b ma prèpei na metatrèyoume touc tuqaÐouc arijmoÔc se kanonik� katanemh-
mènouc arijmoÔc. Oi tuqaÐoi arijmoÐ katanèmontai omoiìmorfa sto di�sthma pou èqoume
orÐsei dhlad  an�mesa sto mhdèn kai sth mon�da. To di�sthma autì epilègetai skìpima
ètsi ¸ste na diasfalÐsoume ìti sto epìmeno b ma oi tuqaÐoi arijmoÐ eÐnai shmeÐa
thc ajroistik c sun�rthshc katanom c. K�je tuqaÐoc arijmìc antiproswpeÔei mia
pijanìthta thc kanonik c ajroistik c sun�rthshc pijanìthtac. To sÔnolo twn arijm¸n
pou èqoun paraqjeÐ mporoÔn na metatrapoÔn se kanonik� katanemhmènouc arijmoÔc
efarmìzontac se k�je èna apì autoÔc thn antÐstrofh ajroistik  sun�rthsh katanom c.

H parap�nw diadikasÐa upojètei thn tupik  kanonik  katanom , epomènwc oi paragìmenoi
arijmoÐ ja katanèmontai kanonik� sto mhdèn - èna (me mèsh tim  mhdèn kai tupik 
apìklish mon�da). 'Omwc autoÐ oi arijmoÐ, pou plèon antiproswpeÔoun metabolèc sth
tim  tou stoiqeÐou, ja prèpei na èqoun thn Ðdia metablhtìthta me to stoiqeÐo pou
montelopoieÐtai. Gi' autì kai san teleutaÐo b ma ja prèpei k�je mia apì autèc tic
metabolèc na pollaplasiasteÐ me thn tupik  apìklish tou stoiqeÐou pou exet�zetai.

Apì autì to shmeÐo kai èpeita h diadikasÐa eÐnai h Ðdia me thn istorik  prosomoÐwsh. Oi
metabolèc efarmìzontai sto qartoful�kio kai upologÐzetai h axÐa apì to pososthmìrio
tou apaitoÔmenou suntelest  empistosÔnhc.
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2.2.12 Pleonekt mata kai Meionekt mata thc V aR

To meg�lo pleonèkthma thc V aR27 sunÐstatai sto ìti enswmat¸nei se ènan kai mìno
arijmì th sunolik  èkjesh enìc organismoÔ ston kÐnduno agor�c. H apl  kai eÔkolh
katanìhsh autoÔ tou arijmoÔ exhgeÐ to lìgo gia ton opoÐo h V aR ègine tìso gr gora
èna anantikat�stato ergaleÐo gia thn parousÐash tou analambanìmenou kindÔnou agor�c
proc ta an¸tata dieujuntik� stelèqh, th dioÐkhsh kai touc metìqouc. Gia par�deigma, h
V aR enìc organismoÔ ja mporoÔse na deÐqnei ìtioi ap¸leiec thn erqìmenh ebdom�da ja
uperbaÐnoun ta �20 ekatommÔria me pijanìthta 5%. E�n h dioikhsh ektim� ìti h dunhtik 
ap¸leia eÐnai idiaÐtera meg�lh, o organismìc ja prèpei na probeÐ se anaprosarmog   
kaluyh (hedging) tou sunolikoÔ qartofulakÐou, ¸ste na mei¸sei th sunolik  V aR.

H kuriìterh arnhtik  kritik  gia th V aR eÐnai ìti h katanom  twn apodìsewn28, se
pollèc peript¸seic, den eÐnai kanonik . ParathreÐtai, m�lista, ìti oi apodìseic deikt¸n,
metoq¸n kai sunall�gmatoc èqoun platei� �kra (fat tails) kai ìti h katanom  twn
parag¸gwn proðìntwn, ìpwc ta dikai¸mata proaÐreshc (options), kaj¸c kai twn daneÐwn
parousi�zei meg�lh asummetrÐa. Autì shmaÐnei ìti meg�lec diakum�nseic sthn agor�
sumbaÐnoun polÔ suqnìtera ap' ìti problèpei h kanonik  katanom .

Tèloc, h V aR upologÐzei th mègisth zhmÐa pou mporeÐ na uposteÐ enac organismìc
kat� th di�rkeia enìc sugkekrimènou qronikoÔ orÐzonta kai gia dedomèno epÐpedo
empistosÔnhc. Oi zhmÐec upologÐzontai upojètontac ìti ta periousiak� stoiqeÐa mporoÔn
na pwlhjoÔn stic trèqousec agoraÐec timèc. Wstìso, an h epiqeÐrhsh èqei sthn katoq 
thc se meg�lo bajmì mh reustopoi sima stoiqeÐa, pou shmaÐnei ìti den mporoÔn na
metapwlhjoÔn sÔntoma, tìte h V aR mporeÐ na upoektim� tic pragmatikèc zhmÐec, afoÔ
ta stoiqeÐa Ðswc qrei�zetai na pwlhjoÔn me èkptwsh.

27Best, Philip, Implementing Value at Risk, Wiley & Sons Inc
28Yen Yee Chong, Investment Risk Management, Wiley & Sons Inc
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2.3 Stress Testing

2.3.1 Orismìc tou Stress Testing

O basikìc skopìc thc V aR eÐnai h posotikopoÐhsh twn en dun�mei zhmi¸n pou
eÐnai dunatìn na sumboÔn k�tw apì kanonikèc sunj kec agor�c. Par� to gegonìc
ìti aux�nontac to epÐpedo empistosÔnhc thc V aR eÐnai dunatìn na problefjeÐ to
mègejoc meg�lwn zhmi¸n, h ex�rthsh thc V aR apì ta prìsfata istorik� dedomèna
den epitrèpei thn tautopoÐhsh asun jista akraÐwn kai dusmen¸n katast�sewn pou ja
mporoÔsan na odhg soun se upèrogkec zhmÐec. Autìc eÐnai o lìgoc gia ton opoÐo h
mejodologÐa thc V aR prèpei na sumplhr¸netai apì taktik  ulopoÐhsh thc diadikasÐac
tou Stress Testing.

To Stress Testing29 orÐzetai wc h diadikasÐa tautopoÐhshc kai diaqeÐrishc katast�sewn
pou ja mporoÔsan na prokalèsoun asun jista meg�lec zhmÐec. Sta plaÐsia tou
Stress Testing, oi par�gontec kindÔnou ufÐstantai sqetik� meg�lec metabolèc kai
gÐnetai qr sh mh grammik¸n montèlwn gia ton upologismì thc axÐac tou qartofulakÐou
pou prokÔptei wc apotèlesma. H diamìrfwsh twn dusmen¸n senarÐwn mporeÐ na gÐnei
eÐte me b�sh k�poia istorik� gegonìta, eÐte sÔmfwna me pijanèc politikooikonomikèc
exelÐxeic.

PolÔ prìsfata, diapist¸jhke ìti h morf  twn senarÐwn prèpei na kajorÐzetai apì tic
idiaiterìthtec tou ek�stote qartofulakÐou. Ja prèpei, se pr¸th f�sh, na entopÐzontai
oi par�gontec kindÔnou stouc opoÐouc emfanÐzei euaisjhsÐa to qartoful�kio, kai
akoloÔjwc na efarmìzontai isqurèc diataraqèc stic timèc aut¸n twn paragìntwn, ¸ste
na diapist¸netai h antÐdrash thc axÐac tou qartofulakÐou.

Sun jwc, oi metabolèc stouc par�gontec kindÔnou eÐnai tupopoihmènec, ¸ste na gÐnontai
�mesa antilhptèc kat� m koc ìlhc thc ierarqÐac enìc organismoÔ. Gia par�deigma,
gia thn ulopoÐhsh enìc Stress Test, o deÐkthc tou qrhmatisthrÐou ja mporoÔse na
metablhjeÐ kat� +10%, +20%, -10%   -20%. EÐnai, epÐshc, qr simo na gÐnetai
omadopoÐhsh twn paragìntwn kindÔnou, ¸ste na eÐnai prokajorismènoi oi par�gontec
pou ja metablhjoÔn tautìqrona kai na dieukolÔnetai h an�lush. H diadikasÐa thc
omadopoÐhshc twn paragìntwn kindÔnou onom�zetai {blocking}.

Sthn perÐptwsh pou to Stress Test anadeÐxei adunamÐec gia èna qartoful�kio, ja prèpei
na lhfjoÔn diorjwtik� mètra. Mia lÔsh eÐnai h diakr�thsh eparkoÔc kefalaÐou, ¸ste na
kalufjoÔn en dun�mei upèrogkec zhmÐec. Up�rqoun, ìmwc peript¸seic ìpou aut  h lÔsh
den eÐnai efikt , diìti to kef�laio asfaleÐac pou prèpei na thrhjeÐ eÐnai apagoreutik�
meg�lo. Mia �llh lÔsh eÐnai h antkat�stash twn jèsewn tou qartofulakÐou me �llec
pou ja enèqoun mikrìterouc kindÔnouc. Se k�je perÐptwsh, o stìqoc eÐnai h diasf�lish

29P. Morgan. RiskMetrics: Practical Guide (1st edition), J.P. Morgan & Co, New York, 1999.
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thc epibÐwshc tou organismoÔ se mia endeqìmenh krÐsh.

2.3.2 B mata Kataskeu c tou Stress Test

Prin ulopoihjeÐ èna Stress Test prèpei na apofasisteÐ o qronikìc orÐzontac entìc tou
opoÐou eÐnai epijumhtì na melethjeÐ èna akraÐo sen�rio. O qronikìc orÐzontac exart�tai
apì thn ikanìthta reustopoÐhshc kai th metablhtìthta thc axÐac twn ependÔsewn pou
sunjètoun to qartofulakÐo. EpÐshc, eÐnai qr simo na prokajorÐzetai h suqnìthta
ulopoÐhshc enìc Stress Test. Parak�tw faÐnetai to di�grama ro c ulopoÐhshc tou
Stress Test.
Ta èxi basik� b mata ulopoÐhshc enìc Stress Test eÐnai ta ex c:

 

Sq ma 2.4: Di�grama ro c ulopoÐhshc tou Stress Test

1. Kajorismìc tou pl rouc sunìlou twn paragìntwn kindÔnou pou ja mporoÔsan na
ephre�soun thn axÐa tou qartofulakÐou.

2. Epilog  twn paragìntwn kindÔnou pou prèpei na omadopoihjoÔn   na metablhjoÔn
anex�rthta.
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3. Apìfash gia to mègejoc thc metabol c pou ja uposteÐ k�je par�gontac kindÔnou.
Sun jwc, oi metabolèc eÐnai apì tèssereic e¸c èxi forèc megalÔterec apì thn
tupik  apìklish thc tim c tou k�je par�gonta gia qronikì di�sthma Ðso me ton
orÐzonta tou Stress Test.

4. Efarmog  twn diataraq¸n stic timèc twn paragìntwn kindÔnou.

5. Upologismìc thc axÐac tou qartofulakÐou pou prokÔptei. Epeid  oi metabolèc stic
timèc twn paragìntwn kindÔnou eÐnai meg�lec, epib�lletai h qr sh mh grammik¸n
montèlwn gia ton upologismì thc axÐac tou qartofulakÐou.

6. Katagraf  twn zhmi¸n pou prokÔptoun.

2.3.3 Diasf�lish Egkurìthtac tou Stress Test

O stìqoc tou Stress Test eÐnai h an�deixh twn adunami¸n tou qartofulakÐou kai h
aposaf nish twn kindÔnwn. 'Ena ègkuro kai epituqhmèno Stress Test ja prèpei30:

• Na prosrmìzetai stic idiaiterìthtec tou qartofulakÐou.

• Na lamb�nei upìyh ìlouc touc par�gontec kindÔnou pou metab�lontai tautìqrona.

• Na exet�zei pijanèc allagèc se kajierwmènec katast�seic (regime shifts)

• Na apotelei efalt rio gia problhmatismì kai di�logo metaxÔ twn steleq¸n tou
organismoÔ.

• Na lamb�nei upìyh thn èlleiyh reustìthtac se peript¸seic èntonwn krÐsewn.

• Na lamb�nei upìyh thn allhlepÐdrash kindÔnou agor�c kai pistwtikoÔ kindÔnou.

'Ena orj� diatupwmèno akraÐo sen�rio sqedi�zetai ètsi ¸ste na dokim�zei th sumperifor�
tou qartofulakÐou se akraÐec katast�seic kai na stoqeÔei ston entopismì twn idiaÐterwn
adunami¸n tou. 'Ena qartofulakÐo pou sugkentr¸netai se lÐgec ependÔseic eÐnai dunatìn
na uposteÐ shmantikèc zhmÐec apì sqetik� mikrèc metabolèc se orismènouc deÐktec thc
agor�c. Gia to lìgo autì, èna Stress Test pou prosomei¸nei metabolèc se genikoÔc
deÐktec endèqetai na mhn anadeÐxei tic idiaÐterec adunamÐec tou qartofulakÐou.

Kajoristik , epÐshc, eÐnai h epilog  tou sunìlou twn paragìntwn kindÔnou pou ja
metablhjoÔn tautìqrona. 'Ena akraÐo sen�rio apomonwmèno apì to eurÔtero perib�llon
den antapokrÐnetai sthn pragmatikìthta, k�jwc up�rqei susqètish, mikr    meg�lh,
metaxÔ twn paragìntwn kindÔnou.

Mia er¸thsh kleidÐ eÐnai, suqn�, an oi par�metroi pou sundèoun touc par�gontec

30P. Morgan. RiskMetrics: Practical Guide (1st edition), J.P. Morgan & Co, New York, 1999.
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kindÔnou ja diathr joÔn wc èqoun   ja tropopoihjoÔn diamorf¸nontac nèo kajest¸c
sthn agor�. Mia eÔlogh er¸thsh ja  tan an ja diathrhjoÔn oi susqetÐseic metaxÔ
twn paragìntwn kindÔnou   ja parousiasteÐ mia allag  kajest¸toc. Gia par�deigma,
en¸ h omal  pt¸sh tou deÐkth tou qrhmatisthrÐou sundu�zetai, en gènei, me pt¸sh
twn epitokÐwn twn omolìgwn, se mia katakìrufh pt¸sh tou sugkekrimènou deÐkth
parousi�zetai �nodoc twn epitokÐwn twn omolìgwn, diìti oi ependutèc strèfontai se
pio asfaleÐc ependÔseic.

Epiplèon, to Stress Test prèpei na purodoteÐ problhmatismì kai di�logo metaxÔ
twn diaqeirist¸n tou kindÔnou. 'Ena epituqhmèno Stress Test den apotrèpei thn
pragmatopoÐhsh enìc akraÐou kai dusmenoÔc senarÐou, all� proetoim�zei ton organismì
pou analamb�nei ton kÐnduno gia èna tètoio endeqìmeno kai dÐnei th dunatìthta gia
efarmog  prolhptik¸n mètrwn.

'Ena basikì qarakthristikì twn diataragmènwn agor¸n eÐnai h ap¸leia thc reustìthtac.
H reustìthta mporeÐ na jewrhjeÐ apì dÔo optikèc gwnÐec, thn ikanìthta gia p¸lhsh
jèsewn kai thn ikanìthta gia agor� jèsewn. H ap¸leia thc reustìthtac mporeÐ na
emfanisteÐ polÔ èntona stic anaduìmenec agorèc (emerging markets).

Tèloc, oi diataraqèc pou endèqetai na emfanistoÔn se mia agor� odhgoÔn se aÔxhsh
tou pistwtikoÔ kindÔnou, se bajmì pou ton kajistoÔn suqn� pio shmantikì apì ton
antÐktupo twn metabol¸n thc agor�c.
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2.3.4 DhmiourgÐa AkraÐwn SenarÐwn

Up�rqoun tèssereic trìpoi31 gia na dhmiourghjoÔn akraÐa sen�ria, oi opoÐoi paratÐjen-
tai sth sunèqeia:

1. Qr sh akraÐwn senarÐwn pou èqoun emfanisteÐ sto pareljìn.

2. Efarmog  diataraq¸n se memonwmènouc par�gontec kindÔnou, ¸ste na diapistwjeÐ
h euaisjhsÐa tou qartofulakÐou se k�je par�gonta.

3. Efarmog  diataraq¸n se om�dec susqetismènwn paragìntwn kindÔnou, ¸ste na
prosomeiwjoÔn pijan� mellontik� sen�ria pou mporeÐ na emfanistoÔn sthn agor�.

4. DhmiourgÐa senarÐwn pou exeidikeÔontai stic adunamÐec tou ek�stote qartofu-
lakÐou.

1oc trìpoc

O pr¸toc trìpoc dhmiourgÐac akraÐwn senarÐwn eÐnai h qr sh akraÐwn senarÐwn pou
èqoun sumbeÐ kat� to pareljìn kai sqetÐzontai me to upì exètash qartofulakÐo.

Prèpei na tonisteÐ, ìti h efarmog  istorik¸n senarÐwn prèpei na gÐnetai se periìdouc pou
emfanÐzetai h Ðdia metablhtìthta stic pagkìsmiec agorèc me aut n pou eÐqe katagrafeÐ
ìtan sunèbhsan ta antÐstoiqa gogonìta. Stic peript¸seic pou h metablhtìthta twn
agor¸n eÐnai pio èntonh, epib�lletai h qr sh perissìtero akraÐwn senarÐwn.

2oc trìpoc

Mia deÔterh prosèggish gia thn paragwg  akraÐwn senarÐwn eÐnai h efarmog  akraÐwn
diataraq¸n se memonwmènouc par�gontec kindÔnou   stic susqetÐseic pou ufÐstantai
metaxÔ touc. Aut  h mèjodoc bohj� ston upologismì thc euaisjhsÐac tou qartofu-
lakÐou se k�je par�gonta kindÔnou. To leptì shmeÐo sthn ulopoÐhsh aut c thc mejìdou
eÐnai h epilog  twn paragìntwn kindÔnou pou ja metablhjoÔn kai to mègejoc aut¸n
twn metabol¸n. Aut  h epilog  exart�tai kurÐwc apì apì tic metabolèc pou èqoun
parathrhjeÐ sthn agor� kat� to pareljìn, thn empeirÐa tou stelèqouc pou ulopoieÐ to
Stress Test kai, tèloc, th fÔsh tou qartofulakÐou.

Ta parap�nw sen�ria mporoÔn na qrhsimopoihjoÔn wc b�sh gia to Stress Test diafìrwn
qartofulakÐwn. Gia par�deigma, ta apotelèsmata tou Stress Test miac poluejnik c
tr�pezac ja mporoÔsan na èqoun, se genikèc grammèc, th morf  tou parak�tw pÐnaka.

'Opwc faÐnetai kai ston parap�nw pÐnaka, eÐnai shmantikì na gÐnoun sunoptik� sqìlia
epÐ twn apotelesm�twn, ¸ste na gÐnoun pio euan�gnwstoi oi arijmoÐ pou prkÔptoun apì

31P. Morgan, RiskMetrics: Practical Guide (1st edition), J.P. Morgan & Co, New York, 1999.
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Sq ma 2.5: Tupik  morf  tou pÐnaka apotelesm�twn enìc Stress Test.

to Stress Test.

'Enac �lloc trìpoc ulopoÐhshc tou Stress Test me efarmog  diataraq¸n eÐnai o
upologismìc thc axÐac tou qartofulakÐou gia èna sugkekrimèno eÔroc metabol¸n
tou ek�stote par�gonta kindÔnou kai h parousÐash twn apotelesm�twn se morf 
grafik c par�stashc. Ston katakìrufo �xona topojetoÔntai ta kèrdh/zhmÐec kai ston
orizìntio axona parousi�zontai oi metabolèc tou par�gonta kindÔnou, ìpwc deÐktec
metoq¸n, epitìkia, axÐec polÔtimwn met�llwn kai deÐktec sunall�gmatoc. Oi grafikèc
parast�seic eÐnai polÔ qr simec gia thn katanìhsh thc sumperifor�c qartofulakÐwn
pou apoteloÔntai apì jèseic oi opoÐec apotim¸ntai me mh grammÐko trìpo, ìpwc, gia
par�deigma, ta dikai¸mata proaÐreshc.

'Enac teleutaÐoc trìpoc ulopoÐhshc tou Stress Test me efarmog  diataraq¸n eÐnai
na efarmostoÔn oi diataraqèc stic tupikèc apoklÐseic   stouc suntelestèc susqètishc
twn paragìntwn kindÔnou. IdiaÐterh prosoq  apaiteÐ h perÐptwsh efarmog c diataraq¸n
stouc suntelestèc susqètishc, diìti eÐnai dunatìn na dhmiourghjoÔn par�loga sen�ria.
Gia par�deigma, an dÔo par�gontec kindÔnou èqoun p�ntote antÐjetec timèc (suntelest c
susqètishc -1), tìte ènac trÐtoc par�gontac kÐndÔnou den mporeÐ na èqei tautìqrona
jetikì suntelest  susqètishc me kajènan apì touc dÔo pr¸touc.
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3oc trìpoc

O trÐtoc trìpoc dhmiourgÐac akraÐwn senarÐwn eÐnai h kataskeu  oloklhrwmènwn
senarÐwn pou eÐnai pijanìn na sumboÔn sto mèllon. Ta b mata kataskeu c enìc tètoiou
senarÐou eÐnai ta ex c trÐa:

• Kajorismìc tou basikoÔ gegonìtoc pou antiproswpeÔei mia pijan  mellontik 
krÐsh.

• Kajorismìc thc pijanìterhc èktashc pou mporeÐ na èqei èna tètoio gegonìc,
dhlad  ektÐmhsh gia thn pijanìterh sfodrìthta pou ja mporoÔse na èqei.

• Prosdiorismìc tou sunìlou twn paragìntwn kindÔnou pou ja mporoÔse na
ephre�sei autì to drimÔ gegonìc.

To trÐto b ma einai shmantikìtero, se sqèsh me ta dÔo pr¸ta, gia thn egkurìthta kai thn
epituq  èkbash tou Stress Test. Ja prèpei, oi tautìqronec metabolèc pou ja upostoÔn
oi par�gontec tou sunìlou pou èqei epileqjeÐ, na antapokrÐnontai sthn pragmatikìthta.

4oc trìpoc

O teleutaÐoc trìpoc paragwg c senarÐwn ereun� gia sen�ria pou ja anadeÐxoun ta trwt�
shmeÐa tou upì exètash qartofulakÐou. 'Enac trìpoc di�gnwshc twn adunami¸n tou
qartofulakÐou eÐnai h ektèlesh prosomoÐwshcMonte Carlo   istorik c prosomoÐwshc,
kai h diereÔnhsh ìlwn twn senarÐwn pou ja mporoÔsan bna odhg soun se zhmÐec
pou ja uperbaÐnoun èna orismèno kat¸fli. Stouc treic prohgoÔmenouc trìpouc pou
parousi�sthkan, prohgeÐtai o prosdiorismìc tou akraÐou senarÐou kai akoloujeÐ h
ektÐmhsh twn zhmi¸n pou prokÔptoun. Ston teleutaÐo trìpo, gÐnetai pr¸ta ektÐmhsh
tou megèjouc miac endeqìmenhc sobar c zhmÐac kai sth sunèqeia xekin� h anaz thsh tou
senarÐou pou ja mporoÔse na odhg sei se aut n.

69



2.3.5 Probl mata tou Stress Testing

To pio profanèc prìblhma32 tou Stress Testing eÐnai h pl rhc ex�rths  tou apì to
epilegìmeno sen�rio kai, kat� sunèpeia, apì thn kritik  ikanìthta kai thn empeirÐa tou
stelèqouc pou ulopoieÐ to Stress Test. Autì to prìblhma apoteleÐ sobarì meionèkthma
kaj¸c ta gogonìta, apì ta opoÐa epijumeÐ na prostateujeÐ ènac organismìc, eÐnai
sun jwc dÔskolo na problefjoÔn. Kat� to prìsfato pareljìn èqei apodeiqjeÐ ìti
h epilog  tou kat�llhlou senarÐou eÐnai kajoristik c shmasÐac gia th biwsimìthta enìc
organismoÔ. Up�rqoun pollèc peript¸seic etairei¸n oi opoÐec brèjhkan se idiaÐtera
dusqer  jèsh, lìgw thc anikanìthtac twn dieujuntik¸n steleq¸n touc na problèyoun
eperqìmenec dusmeneÐc exelÐxeic, oi opoÐec se k�poiec peript¸seic  tan wc èna bajmì
profaneÐc. Eidik� stic peript¸seic exètashc perÐplokwn qartofulakÐwn eÐnai dÔskolo
na tautopoihjoÔn oi par�gontec kindÔnou twn opoÐwn prèpei na melethjoÔn oi metabolèc,
kaj¸c kai na apofasisteÐ to mègejoc twn metabol¸n pou ja efarmosteÐ se k�je
par�gonta kindÔnou.

'Ena akìmh olof�nero prìblhma tou Stress Testing eÐnai eÐnai h duskolÐa prosdiorismoÔ
tou sunìlou twn paragìntwn kindÔnou pou prèpei na metablhjoÔn tautìqrona. Kat�
th dienèrgeia aut c thc diadikasÐac, ta shmeÐa pou apaitoÔn idiaÐterh prosoq  eÐnai ta
ex c trÐa:

• H epilog  thc metabol c poll¸n paragìntwn tautìqrona enèqei ton kÐnduno
apoprosanatolismoÔ kai dhmiourgÐac perÐplokwn senarÐwn. H kalÔterh lÔsh eÐnai
na epilèxoume èna sÔnolo, to opoÐo, ektìc apì touc basikoÔc par�gontec kindÔnou
pou qarakthrÐzoun to sen�rio, ja perilamb�nei merikoÔc epiplèon pou oi opoÐoi ja
èqoun profan  susqètish me touc basikoÔc.

• H allhlepÐdrash metaxÔ twn paragìntwn kindÔnou eÐnai epÐshc kajoristik c
shmasÐac. H prìqeirh epilog  twn tim¸n twn suntelest¸n susqètishc metaxÔ
twn paragìntwn kindÔnou mporeÐ na odhg sei se sen�ria pou eÐnai adÔnato na
sumboÔn.

• Ja prèpei na gÐnetai èlegqoc gia to endeqìmeno na dhmiourgeÐtai sen�rio mh
mhdenikoÔ arbitrage apì to sunduasmì metabol¸n pou èqoume epilèxei. An diapist-
wjeÐ ìti ìntwc dhmiourgeÐtai tètoio sen�rio, tìte prèpei na gÐnei anaprosarmog 
twn metabol¸n, ¸ste na epiteuqjeÐ èna sen�rio me mhdenikì arbitrage.

32P. Morgan. ((RiskMetrics: Practical Guide (1st edition).)) J.P. Morgan & Co, New York, 1999.
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2.4 Back Testing

2.4.1 Orismìc tou BackTesting

Ta montèla upologismoÔ thc V aR eÐnai qr sima upì thn proupìjesh ìti problèpoun
to mègejoc twn endeqìmenwn zhmi¸n me epark¸c meg�lo bajmì epituqÐac. Gia to lìgo
autì, h efarmog  twn sugkekrimènwn montèlwn prèpei na sunodeÔetai apì mia diadikasÐa
epikÔrwshc. To basikì ergaleÐo pou qrhsimopoieÐtai gia thn epikÔrwsh twn montèlwn
mètrhshc thc V aR eÐnai h diadikasÐa tou BackTesting.

To BackTesting33 eÐnai èna statistikì mejodologikì plaÐsio, to opoÐo epikur¸nei ìti
oi pragmatikèc zhmÐec pou parathroÔntai brÐskontai entìc twn orÐwn pou kajorÐzei h
ektim¸menh V aR. H diadikasÐa aut  perilamb�nei susthmatik  sÔgkrish twn istorik¸n
ektim sewn thc V aR me tic antÐstoiqec zhmÐec pou parathr jhkan kat� th di�rkeia tou
Ðdiou qronikoÔ diast matoc.

H diadikasÐa tou BackTesting eÐnai aparaÐthth gia thn orj  diaqeÐrish tou qrhma-
tooikonomikoÔ kindÔnou, kaj¸c parèqei th dunatìthta elègqou tou pragmatikoÔ
epipèdou empistosÔnhc thc ektim¸menhc V aR. Stic peript¸seic pou diapist¸netai
ìti h ektim¸menh V aR den qarakthrÐzetai apì to epÐpedo empistosÔnhc gia to opoÐo
eÐqe upologisteÐ, to montèlo upologismoÔ thc V aR ja prèpei na epanexet�zetai
gia to endeqìmeno esfalmènwn upojèsewn, lanjasmènwn paramètrwn   anakriboÔc
montelopoÐhshc.

To BackTesting apoteleÐ kentrikì z thma kai gia thn Epitrop  thc BasileÐac, kaj¸c
aut  èqei jespÐsei poinèc gia tic tr�pezec twn opoÐwn ta montèla upologismoÔ thc
V aR upoektimoÔn ton kÐnduno. Oi tr�pezec ekteloÔn, en gènei, th diadikasÐa tou
BackTesting se mhniaÐa   trimhniaÐa b�sh, ¸ste na diapist¸soun an h axiopistÐa twn
montèlwn mètrhshc thc V aR pou qrhsimopoioÔn brÐsketai entìc twn orÐwn pou kajorÐzei
h Epitrop  thc BasileÐac.

2.4.2 UlopoÐhsh tou Back Test

H ulopoÐhsh tou BackTest mporeÐ na gÐnei me dÔo trìpouc34. O pio �mesoc trìpoc
ulopoÐhshc eÐnai h anapar�stash twn kajhmerÐnwn kerd¸n/zhmi¸n sto Ðdio di�grama
me thn ektim¸menh hmer sia V aR kai parakoloÔjhsh twn uperb�sewn (excessions)
thc z¸nhc empistosÔnhc, pou kajorÐzetai apì to epÐpedo empistosÔnhc thc V aR,
apì ta kajhmerin� kèrdh/zhmÐec. SÔmfwna me Tr�peza Diejn¸n Diakanonism¸n
(Bank of International Settlements − BIS), oi diejneÐc rujmistikèc arqèc prèpei
na qrhsimopoioÔn to pl joc twn uperb�sewn kat� touc teleutaÐouc d¸deka m nec

33P. Morgan, RiskMetrics: Practical Guide (1st edition), J.P. Morgan & Co, New York, 1999.
34P. Morgan, RiskMetrics: Practical Guide (1st edition), J.P. Morgan & Co, New York, 1999.
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(250 mèrec sunallag¸n) wc b�sh gia th �skhsh epÐbleyhc stouc qrhmatopistwtikoÔc
organismoÔc. To pl joc twn uperb�sewn ja prèpei na brÐsketai entìc tou arijmoÔ pou
kajorÐzetai apì to epÐpedo empistosÔnhc thc V aR. Gia par�deigma, an gÐnetai qrhsh miac
95% hmer siac V aR, tìte prèpei na parathrhjoÔn perÐpou (5%× 250) ≈ 12 uperb�seic
twn zhmi¸n pou kajorÐzei h V aR (downside excessions). An oi uperb�seic eÐnai saf¸c
perissìterec, tìte prèpei na beltiwjeÐ to montèlo upologismoÔ thc V aR.

'Enac deÔteroc trìpoc ulopoÐhshc tou BackTest eÐnai h sÔgkrish thc ektim¸menhc V aR
me upojetikèc timèc gia ta kèrdh/zhmÐec (Hypothetical P/L   No − action P/L), oi
opoÐec prokÔptoun jewr¸ntac ìti oi jèseic tou qartofulakÐou paramènoun stajerèc
gia di�rkeia Ðsh me ton qronikì orÐzonta upologismoÔ thc V aR kai epanektim¸ntai sth
l xh tou. Profan¸c, autìc o deÔteroc trìpoc eÐnai kat�llhloc gia peript¸seic pou
qrhsimopoieÐtai qronikìc orÐzontac upologismoÔ thc V aR megalÔteroc thc mÐac hmèrac.

2.4.3 An�lush Apotelesm�twn tou Back Test

H basik  diadikasÐa35 pou akoloujeÐ Ôstera apì thn exagwg  twn apotelesm�twn tou
BackTest eÐnai h mètrhsh tou posostoÔ twn uperb�sewn twn zhmi¸n pou kajorÐzei h
V aR. An autì to posostì eÐnai shmantik� megalÔtero apì ton arijmì 1 − c, ìpou
c to epÐpedo empistosÔnhc thc V aR, tìte prokÔptei to sumpèrasma ìti to montèlo
upologismoÔ thc V aR upoektim� th V aR. Sthn perÐptwsh pou autì to posostì eÐnai
shmantik� mikrìtero apì ton arijmì 1−c, tìte to sumpèrasma pou prokÔptei eÐnai ìti to
montèlo upologismoÔ thc V aR eÐnai polÔ sunthrhtikì. Opoiad pote apì tic parap�nw
dÔo peript¸seic eÐnai anepijÔmhth, kaj¸c odhgeÐ se esfalmènh antÐlhyh tou kindÔnou.

Ektìc apì th mètrhsh twn uperb�sewn thc z¸nhc pou kajorÐzei h V aR, prèpei na
elegqjeÐ to endeqìmeno Ôparxhc sugkentrwmènwn uperb�sewn (clustered excessions),
gegonìc pou apoteleÐ èndeixh gia uyhlèc autosusqetÐseic stouc kindÔnouc. H uperb�seic
prèpei na eÐnai, kat� to dunatì, omoiìmorfa katanemhmènec se ìlh th di�rkeia ulopoÐhshc
tou BackTest. Oi èntonec sugkentr¸seic den eÐnai epijumhtèc kai prèpei na odhgoÔn se
anaje¸rhsh to monèlou upologismoÔ thc V aR.

Tèloc, prèpei na gÐnetai èlegqoc tou megèjouc twn uperb�sewn. Oi uyhlèc uperb�seic
upodeiknÔoun auxhmènh pijanìthta Ôparxhc peristasiak¸n kindÔnwn. Oi peristasiakoÐ
kÐndunoi eÐnai dunatì na ektimhjoÔn me th bo jeia diexodik¸n Stress Tests. Makro-
prìjesma, oi analutèc tou kindÔnou prèpei na belti¸noun tic upojèseic touc gia thn
katanom  tou kindÔnou, ¸ste na sumperil�boun touc peristasiakoÔc kindÔnouc.

35P. Morgan, RiskMetrics: Practical Guide (1st edition), J.P. Morgan & Co, New York, 1999.
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2.4.4 Upìdeigma rujmoÔ apotuqÐac

H aploÔsterh mèjodoc epal jeushc thc akrÐbeiac tou montèlou eÐnai na katagrafeÐ o
rujmìc apotuqÐac (failure rate)36, pou apoteleÐ to posostì twn for¸n pou to VaR èqei
parabiasteÐ apì tic parathr seic twn apodìsewn, dhlad  èqei upoektim sei ton kÐnduno
me apotèlesma oi pragmatikèc apodìseic na eÐnai qamhlìterec apì tic ektimhmènec.
Asumptwtik�, autì to posostì ja èprepe na isoÔtai me to suntelest  empistosÔnhc
a pou èqei epilegeÐ gia ton upologismì tou mètrou VaR. Akìmh, autìc o èlegqoc de
sthrÐzetai se upojèseic gia ton tÔpo thc katanom c twn apodìsewn. Aut  h prosèggish
gia backtesting eÐnai epomènwc pl rwc mh parametrik .

O èlegqoc apoteleÐ to klassikì plaÐsio gia mia seir� epituqi¸n   apotuqi¸n, pou
epÐshc onom�zontai dokimèc Bernoulli (Bernoulli trials). O arijmìc twn uperb�sewn
x katanèmetai b�sh thc diwnumik c katanom c pijanìthtac:

f(x) =

(
T

x

)
· px · (1− p)T−x (2.4.1)

ìpou T o arijmìc twn sunolik¸n hmer¸n, p o suntelest c empistosÔnhc pou epilèxame
gia to mètro kindÔnou, N o arijmìc uperb�sewn kai N/T o rujmìc apotuqÐac (failure
rate). EpÐshc eÐnai E(X) = pT kai V ar(X) = p(1− p)T .

'Otan T eÐnai uyhlì, b�sei tou K.O.J., mporoÔme na proseggÐsoume th diwnumik 
katanom  me thn kanonik :

z =
x− pT√
p (1− p)T

≈ N(0, 1) (2.4.2)

H diwnumik  katanom  mporeÐ na qrhsimopoihjeÐ gia na elegqjeÐ e�n o arijmìc
twn parabi�sewn eÐnai apodekt� mikrìc. Genikìtera sto sqediasmì enìc elègqou
epal jeushc prèpei na isorrophjoÔn ta sf�lmata tÔpou I kai tÔpou II, dhlad  twn
pijanot twn na aporrifjoÔn swst� montèla   na gÐnoun apodekt� ta lanjasmèna,
antÐstoiqa.

36Yen Yee Chong, Investment Risk Management, Wiley & Sons Inc
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2.4.5 'Elegqoc Kupiec

'Ena apì ta pio gnwst� test, to opoÐo basÐzetai sto posostì apotuqi¸n, prot�jhke
apì ton Kupiec (1995)37. O èlegqoc Kupiec, gnwstì epÐshc kai wc POF −
test (proportion of failures), kajorÐzei e�n o arijmìc twn parabi�sewn (exceptions)
sqetÐzetai me to epÐpedo empistosÔnhc. K�tw apì thn arqik  mac upìjesh ìti to
montèlo eÐnai eparkèc, o arijmìc twn parabi�sewn akoloujeÐ th diwnumik  katanom ,
ìpwc suzht same sth prohgoÔmenh par�grafo. Epomènwc, h monadik  plhroforÐa pou
apaiteÐtai gia na efarmosteÐ to POF − test eÐnai o arijmìc twn parathr sewn (T), o
arijmìc twn parabi�sewn (x) kai to epÐpedo empistosÔnhc (c).

H arqik  upìjesh gia to POF − test eÐnai:

H0 : p = p̂ =
x

T
(2.4.3)

O skopìc eÐnai na diapist¸soume e�n to parathroÔmeno posostì apotuqÐac p̂ eÐnai
shmantik� diaforetikì apì to jewrhtikì p, ìpou to posostì apotuqÐac kajorÐzetai apì
to epÐpedo empistosÔnhc. SÔmfwna me ton Kupiec (1995), to POF − test diex�getai
kalÔtera ìpwc to test me to lìgo pijanof�neiac (likelihood− ratio LP ).
To statistikì test paÐrnei th morf 

LRPOF = −2ln

(
(1− p)T−xpx[

1− ( x
T

)
]T−x

( x
T

)x

)
(2.4.4)

K�tw apì thn arqik  upìjesh ìti to montèlo eÐnai {eparkèc}, h sun�rthsh LRPOF

akoloujeÐ asumptwtik� thn χ2-katanom  me èna bajmì eleujerÐac. E�n h tim  tou
statistikoÔ LRPOF uperbaÐnei thn kritik  tim  thc katanomhc χ2, tìte h arqik  upìjesh
aporrÐptetai kai to montèlo qarakthrÐzetai wc anakribèc.

SÔmfwna me ton Dowd (2006), to epÐpedo empistosÔnhc38 gia k�je test ja èprepe na
epilègetai ¸ste na exissoropeÐ ta sf�lmata tÔpou I kai tÔpou II. EÐnai sÔnhjec na
epilègetai aujaÐreta èna epÐpedo empistosÔnhc, thc t�xhc tou 95%, kai na efarmìzetai
autì to epÐpedo se ìla ta test. 'Ena epÐpedo tètoiou megèjouc upodhl¸nei ìti to montèlo
ja aporrifjeÐ mìno e�n ta stoiqeÐa enantÐon tou eÐnai arket� isqur�.

37Kupiec, Paul (1995). Techniques for Verifying the Accuracy of Risk Measurement Models. Journal
of Derivatives, 2 (December), 73-84.

38To epÐpedo empistosÔnhc pou qrhsimopoieÐtai sto backtest den sqetÐzetai me to epÐpedo
empistosÔnhc pou efarmìzetai ston upologismì thc V aR
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O parap�nw pÐnakac deÐqnei, th perioq  apodoq c tou montèlou gia to POF−test upì
diaforetik� epÐpeda empistosÔnhc, kai pwc h isqÔc tou test aux�nei kaj¸c to mègejoc tou
deÐgmatoc megal¸nei. Gia par�deigma, gia 95% epÐpedo empistosÔnhc me 255 parathr seic
to di�sthma x

T
apodoq c tou montèlou eÐnai[

6
255

= 0.024 , 21
255

= 0.082
]

Gia 1000 parathr seic to antÐstoiqo di�sthma eÐnai arket� mikrìtero:[
37

1000
= 0.037 , 65

1000
= 0.065

]
Epìmènwc, me perissìtera dedomèna eÐmaste ikanoÐ na aporrÐyoume èna mh eparkèc
montèlo pio eÔkola.

O èlegqoc Kupiec qarakthrÐzetai apì dÔo adunamÐec. Pr¸ton, to test eÐnai statistik�
adÔnamo ìson afor� ta megèjh twn deigm�twn pou sumpÐptoun me to trèqon rujmistikì
plaÐsio (èna ètoc). Aut  h adunamÐa èqei anagnwristeÐ kai apì ton Ðdio ton Kupiec.
DeÔteron, to POF − test exet�zei mìno th suqnìthta twn apwlei¸n (zhmi¸n) kai ìqi
to qrìno ston opoÐo autèc sumbaÐnoun. Wc apotèlesma, autì mporeÐ na apotÔqei sto na
aporrÐyei èna montèlo to opoÐo parousi�zei omadopoihmènec tic parabi�seic.
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2.4.6 'Elegqoc Christoffersen

Pijan¸c to pio eurèwc gnwstì test, to opoÐo èqei protajeÐ apì ton Christoffersen (1998)39.
QrhsimopoieÐ to Ðdio plaÐsio me to test pou efarmìzei o Kupiec, all� epekteÐnei to test
sumperilamb�nontac èna xeqwristì statistikì gia thn anexarthsÐa twn parabi�sewn.
EpÐshc gia to swstì posostì kalÔyewc, autì to test exet�zei e�n h pijanìthta miac
parabÐashc se k�poia mèra exart�tai apì to apotèlesma thc prohgoÔmenhc hmèrac.

To test pragmatopoieÐtai arqik� orÐzontac mia deÐktria sun�rthsh h opoÐa paÐrnei th
tim  1 e�n h V aR parabi�zetai, kai th tim  0 e�n h h V aR de parabi�zetai:

It =

{
1, e�n sumbaÐnoun parabi�seic
0, e�n ìqi

Tìte orÐzoume nij wc ton arijmì tw hmer¸n ìpou h sunj kh j pragmatopoieÐtai
upojètontac ìti h sunj kh i pragmatopoi jhke th prohgoÔmenh mèra. Gia na to
dieukrinÐsoume, to apotèlesma mporeÐ na parousiasteÐ se ènan 2× 2 summetrikì pÐnaka:

 

39Olli Niepola(2009), BackTesting Value at Risk Models, Master’s Thesis in Economics
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Epomènwc, ac orÐsoume wc πi na parist�nei th pijanìthta parat rhshc miac par�bashc
sthn kat�stash i th prohgoÔmenh mèra:

π0 = n01

n00+n01
, π1 = n11

n10+n11
kai π = n01+n11

n00+n01+n10+n11

E�n to montèlo eÐnai akribèc, tìte mia parabÐash s mera de ja èprepe na exart�tai apì
to e�n   ìqi sumbeÐ mia parabÐash th prohgoÔmenh mèra. Me �lla lìgia, k�tw apì thn
arqik  upìjesh oi pijanìthtec π0 kai π1 prèpei na eÐnai Ðsec. To sqetikì statistikì
test pou afor� thn anexarthsÐa twn parabi�sewn eÐnai o lìgoc pijanof�neiac:

LRind = −2ln

(
(1− π)n00+n10πn01+n11

(1− π0)n00πn01
0 (1− π1)n10πn11

1

)
(2.4.5)

Sundu�zontac autì to statistikì test anexarthsÐac me to test Kupiec exasfalÐzoume
èna koinì test to opoÐo exet�zei kai tic dÔo peript¸seic enìc eparkoÔc montèlou V aR,
tou swstoÔ posostoÔ apotuqÐac kai thc anexarthsÐac twn parab�sewn, ton èlegqo
k�luyhc upì ìrouc:

LRcc = LRPOF + LRind

H sun�rthsh LRcc akoloujeÐ epÐshc th χ2 katanom , all� s' aut  th perÐptwsh me dÔo
bajmoÔc eleujerÐac, epeid  up�rqoun dÔo diaforetik� LR-statistik� sto sugkekrimèno
test. E�n h tim  tou statistikoÔ LRcc eÐnai mikrìterh apì th kritik  tim  pou orÐzetai
sÔmfwna me thn χ2 katanom , to montèlo pern�ei to test. MegalÔterec timèc odhgoÔn
sthn apìrriyh tou montèlou.
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Kef�laio 3

UpodeÐgmata Qronologik¸n
Seir¸n

3.1 Basikèc 'Ennoiec

3.1.1 Stoqastik  DiadikasÐa kai Qronologikèc Seirèc

Me ton ìro qronologik  seir� ennooÔme mia seir� apì parathr seic pou paÐrnontai se
orismènec qronikèc stigmèc   periìdouc. Qronologik  seir� loipìn, eÐnai èna deÐgma
Y1, Y2, ..., YT ìpou o deÐkthc parist�nei isapèqonta   mh qronik� shmeÐa   diast mata.
Upojètontac, ìti oi parathr seic y1, y2, ..., yT eÐnai sugkekrimènec timèc   sugkekrimènec
pragmatopoi seic twn tuqaÐwn metablht¸n Y1, Y2, ..., YT kai ìti epiplèon oi tuqaÐec
metablhtèc autèc eÐnai mèroc miac �peirhc seir�c tuqaÐwn metablht¸n. H �peirh
aut  akoloujÐa twn tuqaÐwn metablht¸n onom�zetai stoqastik    tuqaÐa diadikasÐa
  stoqastik  anèlixh kai parist�netai wc {Yt}. Me thn orologÐa thc klassik c
statistik c, h ènnoia thc stoqastik c diadikasÐac eÐnai an�logh thc ènnoiac tou
plhjusmoÔ, en¸ h ènnoia thc sugkekrimènhc pragmatopoi sewc eÐnai an�logh thc ènnoiac
tou deÐgmatoc.

ParadeÐgmata qronologik¸n seir¸n mporoÔn na parousiastoÔn kai sthn OikonomÐa.
Tètoia mporeÐ na eÐnai h exèlixh thc tim c tou petrelaÐou, h axÐa miac metoq c, o deÐkthc
sunallag¸n sto qrhmatist rio kai �lla. KÔrio endiafèron gia thn oikonomÐa eÐnai h
prìbleyh.

Genik� ìpwc kai sth perÐptwsh T tuqaÐwn metablht¸n, mia stoqastik  diadikasÐa
mporeÐ na perigrafeÐ apì mia sun�rthsh pijanìthtac f (y1, y2, ..., yT ). E�n  tan gnwst 
h sun�rthsh pijanìthtac, tìte ja  tan eÔkolo na upologisteÐ, gia par�deigma, h
pijanìthta miac sugkekrimènhc pragmatopoi sewc   h pijanìthta miac mellontik c tim c.
Epeid  ìmwc ìqi mìno h sun�rthsh pijanìthtac den eÐnai gnwst , all� oÔte kai h pl rhc
exeidÐkeush thc morf c thc eÐnai dunat , skopìc thc an�lushc qronologik¸n seir¸n eÐnai
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h diatÔpwsh montèlwn pou na mporoÔn na perigr�youn to mhqanismì thc stoqastik c
diadikasÐac apì thn opoÐa proèkuye h sugkekrimènh qronologik  seir�.

3.1.2 SuneqeÐc - Diakritèc Qronologikèc Seirèc

Oi qronologikèc seirèc diakrÐnontai se suneqeÐc qronologikèc seirèc kai se diakritèc:

Orismìc 3.1.1. SuneqeÐc (continuous) qronologikèc seirèc eÐnai autèc ìpou h tim 
tou fainomènou Xt parathreÐtai suneq¸c.

Par�deigma suneq¸n qronologik¸n seir¸n eÐnai h suneqìmenh katagraf  thc
jermokrasÐac tou aèra   h suneq c parakoloÔjhsh twn seism¸n.

Orismìc 3.1.2. Diakritèc (discrete) qronologikèc seirèc eÐnai autèc ìpou h tim  tou
fainomènou X (ti) katagr�fetai se orismèna qronik� diast mata ∆t, tt = t∆t.

Par�deigma diakrit¸n qronologik¸n seir¸n eÐnai h tim  miac metoq c an� hmèra   o
arijmìc twn hliak¸n khlÐdwn an� ètoc ìpou up�rqoun timèc se sugkekrimèna qronik�
diast mata.

Oi qronologikèc seirèc ektìc apì suneqeÐc kai diakritèc kathgoriopoioÔntai se nteter-
ministikèc, ìpou epitrèpoun th prìgnwsh me akrÐbeia, kai stoqastikèc ìpou epitrèpoun
problèyeic mìno en mèrei, dhlad  me pijanìthta p na sumbeÐ to gegonìc.
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3.2 Apl� Montèla Qronologik¸n Seir¸n

Qronik    qronologik  seir� kaleÐtai èna sÔnolo parathr sewn k�je mÐa apì tic
opoÐec lamb�netai th qronik  stigm  t. Mia qronologik  seir� mporeÐ na eÐnai diakrit ,
suneq c, monodi�stath   poludi�stath.

O kÔrioc stìqoc sthn an�lush qronologik¸n seir¸n eÐnai h prosarmog  enìc montèlou
pou na perigr�fei ikanopoihtik� ta dedomèna, kaj¸c kai h qrhsimopoÐhsh autoÔ tou
montèlou gia prìbleyh.

H susqètish metaxÔ twn diadoqik¸n parathr sewn miac qronologik c seir�c onom�zetai
autosusqètish. H diapÐstws  thc eÐnai polÔ shmantik  diìti bohj�ei sthn katanìhsh
thc diaqronik c exèlixhc tou fainomènou kai epitrèpei th diatÔpwsh sqèsewn gia
thn prìbleyh tou mèllontoc. H an�lush qronologik¸n seir¸n aposkopeÐ sto na
kataskeu�sei èna upìdeigma to opoÐo, sÔmfwna me th jewrÐa pijanot twn, èqei parìmoiec
idiìthtec me to mhqanismì pou par�gei thn en lìgw stoqastik  diadikasÐa.

ProtoÔ per�soume stic teqnikèc mejìdouc an�lushc twn qronologik¸n seir¸n ja
parousi�soume merik� apl� montèla qronologik¸n seir¸n, ta opoÐa apì mìna touc den
èqoun endiafèron all� bohjoÔn sto ktÐsimo sÔnjetwn montèlwn.

3.2.1 Leukìc Jìruboc (White Noise)

Mia stoqastik  diadikasÐa miac qronoseir�c εt, t ∈ (−∞,+∞) qarakthrÐzetai leukìc
jìruboc ìtan gia k�je t isqÔoun,

• E (εt) = 0

• E (ε2t ) = σ2 pou shmaÐnei autìmata lìgw thc parap�nw sqèshc ìti kai V ar (εt) =
σ2

• Cov (εt, εs) = 0, ∀s 6= t.

Anamfisb thta, o leukìc jìruboc eÐnai st�simh stoqastik  diadikasÐa.

3.2.2 TuqaÐoc PerÐpatoc

EÐnai mia akoloujÐa {St} , t = 1, 2, ..., n ìpou St = X1 +X2 + · · ·+Xn.

Oi Xt, t = 1, 2, ..., n eÐnai anex�rthtec isìnomec kai tuqaÐec metablhtèc. O tuqaÐoc
perÐpatoc eÐnai mia mh st�simh stoqastik  diadikasÐa.
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3.3 UpodeÐgmata Qronologik¸n Seir¸n

Up�rqoun treic basikèc kathgorÐec stoqastik¸n upodeigm�twn qronologik¸n seir¸n.
Aut� eÐnai:

1. Ta AutopalÐndroma UpodeÐgmata   UpodeÐgmata AR (Autoregressive Models)

2. Ta UpodeÐgmata Kinht¸n Mèswn   UpodeÐgmata MA (Moving Average Models)

3. Ta Meikt� UpodeÐgmata   UpodeÐgmata ARMA (Autoregressive Moving Average
Models) pou eÐnai sunduasmìc twn dÔo prohgoÔmenwn.

Sth sunèqeia, ja exet�soume k�je mÐa apì autèc tic treic kathgorÐec upodeigm�twn
qronologik¸n seir¸n.

3.3.1 AutopalÐndroma UpodeÐgmata AR(p)

H genik  morf  enìc autopalÐndromou upodeÐgmatoc p t�xewc1,   alli¸c enìc AR(p)
eÐnai:

Yt = a0 + a1Yt−1 + a2Yt−2 + · · ·+ apYt−p + εt

H t�xh p anafèretai sto m koc thc qronik c ustèrhshc. H morf  enìc autopalÐndromou
upodeÐgmatoc mac parapèmpei ousiastik� se èna upìdeigma palindrìmhshc, ìpou oi
ermhneutikèc metablhtèc eÐnai oi timèc thc exarthmènhc metablht c Yt me qronik 
ustèrhsh. ExaitÐac autoÔ tou gegonìtoc epikr�thse o ìroc autopalÐndromo. H
metablht  εt jewreÐtai ìti eÐnai leukìc jìruboc.

Sth sunèqeia ja exet�soume th genik  morf  kai tic idiìthtec enìc autopalÐndromou
upodeÐgmatoc t�xewc 1, dhlad  to AR(1) . H genik  morf  enìc AR(1) ja eÐnai:

Yt = a0 + a1Yt−1 + εt (3.3.1)

An upojèsoume ìti eÐte o mèsoc eÐnai mhdèn eÐte ìti oi metablhtèc ekfr�zontai wc
apoklÐseic apì touc mèsouc, tìte h parap�nw sqèsh gr�fetai:

yt = a1yt−1 + εt (3.3.2)

ìpou yt = Yt − Ȳt kai yt−1 = Yt−1 − Ȳt−1.

Gia to upìdeigma AR(1) isqÔoun epÐshc oi parak�tw sqèseic:

• µ = a0
1−a1

1Mills, Terence C. (1990), Time Series Techniques for Economists, Cambridge University Press
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• γ0 = V (yt) = σ2 1
1−a21

• γs = Cov (yt, yt−s) = as1γ0

• ρs = γs
γ0

= as1

Epeid  arqik� ja asqolhjoÔme me austhr� st�simec diadikasÐec, ja prèpei na exet�soume
k�tw apì poiec proôpojèseic h qronologik  seir� pou parist�netai me th genik  morf 
enìc AR(1) ja eÐnai st�simh. Gia na eÐnai h seir� st�simh ja prèpei |a1| < 1. Autì
sumbaÐnei giatÐ, gia na eÐnai mia seir� st�simh ja prèpei h diakÔmansh γ0 na eÐnai ènac
stajerìc arijmìc. Gia a1 > 0, h sun�rthsh autosusqètishc fjÐnei gewmetrik� kai teÐnei
proc to mhdèn kaj¸c to s aux�nei. An�loga, ìtan a1 < 0 h sun�rthsh autosusqètishc
p�li ja teÐnei proc to mhdèn all� me enallassìmeno prìshmo aut  th for�.

Tèloc, ja asqolhjoÔme kai me to autopalÐndromo upìdeigma t�xewc p, dhlad  to AR(p).
'Opwc eÐdame, h genik  tou morf  dÐnetai apì to tÔpo:

Yt = a0 + a1Yt−1 + a2Yt−2 + · · ·+ apYt−p + εt

Gia mia diadikasÐa AR(p) isqÔoun oi parak�tw sqèseic:

• γ0 = σ2 + a1γ1 + a2γ2 + · · ·+ apγp = σ2

1−a1ρ1−a2ρ2−···−apρp

• γs = a1γs−1 + a2γs−2 + · · ·+ apγs−p

• ρs = a1ρs−1 + a2ρs−2 + · · ·+ apρs−p

Apì thn teleutaÐa sqèsh gia s = 1, 2, . . . , p prokÔptoun p exis¸seic Yule-Walker oi
opoÐec eÐnai oi ex c:

ρ1 = a1 + ρ1a2 + ρ2a3 + · · ·+ ρp−1ap

ρ2 = ρ1a1 + a2 + ρ1a3 + · · ·+ ρp−2ap

ρ3 = ρ2a1 + ρ1a2 + a3 + · · ·+ ρp−3ap

· · ·
· · ·

ρp = ρp−1a1 + ρp−2a2 + ρp−3a3 + · · ·+ ap

Oi parap�nw exis¸seic apoteloÔn èna sÔsthma p exis¸sewn kai lÔnont�c to prokÔptoun
oi timèc gia tic autosusqetÐseic ρp, an eÐnai gnwstèc oi timèc twn suntelest¸n
a1, a2, . . . , ap pou onom�zontai kai suntelestèc autopalindrìmhshc (autoregressive coef-
ficients).

'Olec oi autopalÐndromec diadikasÐec èqoun sunart seic autosusqètishc oi opoÐec
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baÐnoun fjÐnousec kaj¸c aux�nei to m koc thc ustèrhshc s, me apotèlesma na eÐnai
pollèc forèc dÔskolo na kajoristeÐ h t�xh tou upodeÐgmatoc pou perigr�fei th seir�
me b�sh th sun�rthsh autosusqètishc. 'Ena prìsjeto krit rio gia to skopì autì
eÐnai h sun�rthsh merik c autosusqètishc(partial autocorrelation function). H
merik  autosusqètish an�mesa sthn Yt kai sthn Yt−s anafèretai sth susqètish an�mesa
sthn Yt kai sthn Yt−s ìtan èqoun afairejeÐ oi grammikèc epidr�seic twn endi�meswn
metablht¸n Yt−1, Yt−2, ..., Yt−(s−1). An parast soume me ρss to suntelest  merik c
autosusqetÐshc t�xewc s, dhlad  to suntelest  autosusqètishc an�mesa sthn Ut kai
sthn Ut−s gia s = 1, 2, . . . , tìte ρss ja eÐnai o suntelest c merik c palindrìmhshc thc
metablht c yt−s sto upìdeigma:

yt = ρ1syt−1 + ρ2syt−2 + ρ3syt−3 + · · ·+ ρssyt−s + εt

Oi suntelestèc merik c autosusqètishc ρ11, ρ22, . . . , ρss prokÔptoun apì diadoqikèc
palindrom seic an�mesa sthn yt kai sthn yt−s gia s = 1, 2, . . . . Oi suntelestèc merik c
autosusqètishc ρss mporoÔn epÐshc na ekfrastoÔn wc sun�rthsh twn suntelest¸n
susqètishc ρs me b�sh tic exis¸seic Yule-Walker . H sqèsh pou touc en¸nei eÐnai:

ρs = ρ1sρs−1 + ρ2sρs−2 + · · ·+ ρssρs−p gia s = 1, 2, . . . , p

Oi suntelestèc merik c autosusqètishc ρ11, ρ22, . . . , ρss prokÔptoun apì th lÔsh tou
sust matoc pou prokÔptei apì th parap�nw sqèsh.
EÐnai profanèc ìti, gia mia autopalÐndromh diadikasÐa p t�xewc, h sun�rthsh merik c au-
tosusqètishc eÐnai mhdèn gia s > p sÔmfwna me ton orismì thc merik c autosusqètishc.

Sthn pr�xh, epeid  tìso oi alhjinèc merikèc autosusqetÐseic ρss ìso kai oi alhjinèc
autosusqetÐseic ρs den eÐnai gnwstèc, qrhsimopoioÔntai oi antÐstoiqec ektim seic touc
apì to deÐgma. Me b�sh tic ektim seic autèc mporeÐ na gÐnei èlegqoc shmantikìthtac twn
paramètrwn ston plhjusmì. Gia meg�la deÐgmata, oi ektim seic ρ̂s twn autosusqetÐsewn
ρs katanèmontai kanonik� me mèsh tim  to mhdèn kai diakÔmansh 1

T
, ìpou T eÐnai

to mègejoc tou deÐgmatoc. To Ðdio isqÔei kai gia tic ektim seic twn merik¸n
autosusqetÐsewn ρss gia uster seic s megalÔterec apì thn t�xh p thc AR diadiakasÐac.
Sumbolik� èqoume:

ρ̂s ∼ N
(
0, 1

T

)
ρ̂ss ∼ N

(
0, 1

T

)
gia s > p

84



3.3.2 UpodeÐgmata kinhtoÔ mèsou MA(q)

H genik  morf  enìc upodeÐgmatoc kinhtoÔ mèsou t�xhc2 q   MA(q) eÐnai:

Yt = µ+ ε1 + θ1εt−1 + θ2εt−2 + · · ·+ θqεt−q (3.3.3)

H t�xh q anafèretai sto m koc thc ustèrhshc thc metablht c, gia thn opoÐa upojètoume
ìti eÐnai leukìc jìruboc. O ìroc kinhtìc mèsoc anafèretai sto gegonìc ìti h Ut
emfanÐzetai wc èna stajmismèno �jroisma twn tim¸n thc εt.

Sth sunèqeia ja exet�soume th genik  morf  kai tic idiìthtec miac MA(1) diadikasÐac,
dhlad  miac diadikasÐac kinhtoÔ mèsou pr¸thc t�xhc. H genik  morf  miac MA(1) eÐnai:

Yt = µ+ εt + θ1εt−1

Gia to upìdeigma MA(1) isqÔoun epÐshc ta ex c:

• E (Yt) = µ

• γ0 = V (Yt) = (1 + θ2
1)σ2

•
γs =

{
Cov (Yt, Yt−s) = θ1σ

2, s = 1
0, s > 1

ParathroÔme ìti ìlec oi autodiakum�nseic kai sunep¸c kai oi autosusqetÐseic eÐnai
mhdèn ektìc apì th pr¸th. Autì shmaÐnei ìti mia opoiad pote parat rhsh thc Ut,
gia par�deigma h Y5, susqetÐzetai me th prohgoÔmenh Y4   thn epìmenh Y6 all� de
susqetÐzetai me kamÐa �llh.

Mia MA(1) diadikasÐa eÐnai antistrèyimh   qarakthrÐzetai apì antistreyimìthta an
mporeÐ na diatupwjeÐ wc mia autopalÐndromh diadikasÐa me �peirouc ìrouc. Opìte, tìte
h MA(1) metatrèpetai se AR (∞).

Tèloc, ja asqolhjoÔme me to upìdeigma kinhtoÔ mèsou t�xhc q , dhlad  to MA(q).
'Opwc eÐdame, h genik  tou morf  dÐnetai apì to tÔpo:

Yt = µ+ ε1 + θ1εt−1 + θ2εt−2 + · · ·+ θqεt−q

Gia mia diadikasÐa MA(q) isqÔoun oi parak�tw sqèseic:

• E (Yt) = µ.

• γ0 = V (Yt) =
(
1 + θ2

1 + θ2
2 + · · ·+ θ2

q

)
σ2 = σ2

∑q
s=0 θ

2
s , ìpou θ0 = 1

2Mills, Terence C. (1990), Time Series Techniques for Economists, Cambridge University Press
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• γs =

{
Cov (Yt, Yt−s) = (θs + θs+1θ1 + θs+2θ2 + · · ·+ θqθq−s) , s = 1, 2, . . . , q
0, s > q

• ρs =

{
θs+θs+1·θ1+θs+2·θ2+...+θq ·θq−s

1+θ21+θ22+...+θ2q
, s = 1, 2, . . . , q

0, s > q

Genik�, oi autosundiakum�nseic kai sunep¸c h sun�rthsh autosusqètishc eÐnai mhdèn
met� apì q uster seic, dhlad  ìtan s > q.

Ja anafèroume sth sunèqeia k�poiec diaforèc an�mesa se mia AR(p) diadikasÐa
kai se mia MA(q). H sun�rthsh autosusqètishc miac AR(p) diadikasÐac mporeÐ
na ekteÐnetai sto �peiro, en¸ h sun�rthsh autosusqètishc miac MA(q) diadikasÐac
mhdenÐzetai met� apì q uster seic. AntÐjeta, h sun�rthsh merik c autosusqètishc
miac AR(p) diadikasÐac termatÐzetai met� apì p uster seic, en¸ h sun�rthsh merik c
autosusqètishc miac MA(q) diadikasÐac ekteÐnetai sto �peiro.

H t�xh q tou upodeÐgmatoc mporeÐ na prosdioristeÐ apì th sumperifor� thc deigmatik c
sun�rthshc autosusqètishc, ìpwc kai stic autopalÐndromec diadikasÐec. EÐdame ìti h
sun�rthsh autosusqètishc miac MA(q) diadikasÐac mhdenÐzetai met� apì q uster seic,
opìte autì shmaÐnei ìti oi autosusqetÐseic ja eÐnai shmantikèc gia s ≤ q, en¸ gia s > q
de ja eÐnai shmantikèc.
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3.3.3 Meikt� autopalÐndroma-kinhtoÔ mèsou UpodeÐgma-

ta ARMA(p,q)

H genik  morf  enìc upodeÐgmatoc ARMA(p,q) eÐnai3:

Yt = α0 + α1Yt−1 + α2Yt−2 + · · ·+ αpYt−p + εt + θ1εt−1 + θ2εt−2 + · · ·+ θqεt−q

To upìdeigma ARMA(p,q) eÐnai sunduasmìc p autopalÐndromwn ìrwn kai q ìrwn kinhtoÔ
mèsou. EÐnai profanèc ìti èna kajar� autopalÐndromo upìdeigma   èna kajarì upìdeigma
kinhtoÔ mèsou mporoÔn na jewrhjoÔn wc eidikèc peript¸seic miac ARMA diadikasÐac.
Dhlad , ja isqÔoun ta ex c:

• AR(p) = ARMA(p, 0)

• MA(q) = ARMA(0, q)

AntÐjeta me thn upìjesh tou tuqaÐou perip�tou, to gegonìc ìti empeirik� parathroÔme
shmantik  autosusqètish stic apodìseic gia mÐa qronik  ustèrhsh mac odhgeÐ na
jewr soume ìti h tim  twn apodìsewn th stigm  t exart�tai apì thn tim  th stigm 
t-1. 'Opwc eÐdame kai prohgoumènwc, to aplì autopalindronoÔmeno montèlo t�xewc p,
(AR - Autoregressive) dÐnetai apì ton tÔpo:

yt = µ+

p∑
i=1

φi · yt−i + εi (3.3.4)

ìpou m h prosdok¸menh tim  tou yt, εt eÐnai leukìc jìruboc mhdenikoÔ mèsou kai
diakÔmanshc σ2

a kai φi oi suntelestèc autopalindrìmhshc.

To montèlo AR eÐnai thc Ðdiac morf c me to montèlo thc apl c grammik c palindrìmhshc.
To parap�nw montèlo eÐnai to AR(p). Gia na èqei to AR(p) thn epijumht  idiìthta thc
stasimìthtac prèpei na isqÔei o periorismìc

∑p
i=1 φi < 1.

To montèlo kinhtoÔ mèsou MA(q) t�xewc q eÐnai:

yt = µ+

q∑
i=1

θi · εt−i + εt (3.3.5)

ìpou θi oi suntelestèc tou montèlou, m h prosdok¸menh tim  tou yt kai εt−i leukìc
jìruboc.

H sÔnjesh twn dÔo prohgoÔmenwn dÐnei to meiktì montèlo ARMA(p,q)

yt = µ+

p∑
i=1

φi · yt−i +

q∑
i=1

θi · εt−i + εt (3.3.6)

3Mills, Terence C. (1990), Time Series Techniques for Economists, Cambridge University Press
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To ARMA(p,q) perilamb�nei touc p autopalindronoÔmenouc suntelestèc, kai touc q
suntelestèc kinhtoÔ mèsou kai bohjoÔn se mia pio lit  montelopoÐhsh miac seir�c
dedomènwn. Genik� ta εt eÐnai leukìc jìruboc deutèrou bajmoÔ.
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3.4 Upìdeigma ARCH

3.4.1 Eisagwg 

H abebaiìthta apoteleÐ èna apì ta kÔria sustatik� stoiqeÐa twn pagkìsmiwn qrhmatagor¸n
kai kefalaiagor¸n. H sÔgqronh episthmonik  koinìthta èqei analwjeÐ se meg�lo bajmì
sth montelopoÐhsh kai an�lush twn idiot twn autoÔ tou fainomènou. H kataskeu 
apotelesmatik¸n qartofulakÐwn, h apotÐmhsh periousiak¸n stoiqeÐwn kai parag¸gwn
proðìntwn kai genikìtera oi problèyeic twn apodìsewn metoq¸n, sunallagmatik¸n
isotimi¸n   epitokÐwn, basÐzontai s mera sthn an�lush twn diakum�nsewn kai sundi-
akum�nsewn.

E�n kai èqei apodeiqjeÐ apì th dekaetÐa tou 1960, ìti h abebaiìthta twn apodìsewn, ìpwc
aut  metriètai apì tic diakum�nseic kai sundiakum�nseic metab�lletai me to pèrasma tou
qrìnou (Mandelbort(1963) kai Fama(1965) ), mìno th dekaetÐa tou 1980 oi ereunhtèc
�rqisan na montelopoioÔn th diakÔmansh kai megalÔterou bajmoÔ ropèc. 'Ena apì ta
pio diadedomèna ergaleÐa pou dhmiourg jhke ¸ste na qarakthrÐzei tic metaballìmenec
diakum�nseic eÐnai to upìdeigma ARCH (Autoregressive Conditional Heteroskedasticity
), ìpwc anaptÔqjhke apì ton Engle(1982) kai oi di�forec epekt�seic tou. Apì thn
eisagwg  autoÔ tou autopalÐndromou sq matoc desmeumènhc eteroskedastikìthtac, èqei
emfanisteÐ ènac meg�loc arijmìc �rjrwn, pou efarmìzoun aut  th montelopoÐhsh se
seirèc qrhmatooikonomik¸n dedomènwn.

Ston parìn kef�laio, parajètoume ta kÔria sumper�smata apì ta �rjra ekeÐna pou
sunèbalan tìso sto sqhmatismì, ìso kai sthn epèktash tou montèlou ARCH se
jewrhtikì epÐpedo. Se k�je perÐptwsh barÔthta dÐdetai sta polumetablht� upodeÐg-
mata montelopoÐhshc thc eteroskedastikìthtac - Multivariate GARCH (Generalized
Autoregressive Heteroskedasticity), ta opoÐa apoteloÔn kai th b�sh gia thn an�lush pou
ja akolouj sei sth sunèqeia, qwrÐc ìmwc na paraleÐpoume ta shmantik� sumper�smata
melet¸n pou èginan se monometablhtì plaÐsio an�lushc, ta opoÐa �llwste brÐskoun kai
polumetablhtì pedÐo efarmog c.

3.4.2 H Genik  morf  tou montèlou ARCH

Akolouj¸ntac to �rjro tou Engle(1982) 4 ja anaferjoÔme se ìlec tic stoqastikèc
diadikasÐec {εt} thc morf c:

εt = ztσt (3.4.1)

ìpou zt eÐnai ènac i.i.d. (independently identically distributed) ìroc me anamenìmenh
tim  E (zt) = 0 kai diakÔmansh V ar (zt) = 1, kai σt eÐnai mia qronik� metaballìmenh

4Engle,Robert F, 1982, Autoregressive conditional heteroskedasticity with estimates of the variance
of U.K. inflation, Econometrica 50, 987-1008
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kai metr simh sun�rthsh ìlhc thc diajèsimhc plhrofìrhshc pou èqoume mèqri th stigm 
t− 1.

Arqik� upojètoume ìti εt eÐnai mia monometablht  diadikasÐa, all� oi epekt�seic sth
polumetablht  perÐptwsh eÐnai �mesec ìpwc ja analujeÐ sth sunèqeia. Ex' orismoÔ oi
ìroi εt eÐnai grammik� anex�rthtoi me mèso mhdèn, all� h desmeumènh diakÔmansh touc
isoÔtai me σ2

t , h opoÐa mporeÐ na metab�lletai me to qrìno.

'Estw f (zt) h sun�rthsh puknìthtac pijanìthtac tou zt, kai j to di�nusma ìlwn twn
�gnwstwn paramètrwn pou jèloume na ektim soume. LÔnontac th parap�nw sun�rthsh
wc proc zt, paÐrnontac to ginìmeno twn sunart sewn puknìthtac pijanìthtac f (zt)
gia to deÐgma εT , εT−1, . . . , ε1 kai logarijmÐzontac, èqoume th logarijmik  sun�rthsh
pijanof�neiac:

L (θ) =
T∑
t=1

[
logf

(
εtσ
−1
t

)
− logσt

]
(3.4.2)

ìpou o deÔteroc ìroc mèsa sto �jroisma eÐnai ènac Iakwbianìc ìroc proerqìmenoc apì
th metatrop  apì zt se εt. Dedomènou mia parametrik c morfopoÐhshc tou f (zt),
oi ektimhtèc megÐsthc pijanof�neiac mporoÔn na exaqjoÔn kateujeÐan apì aut  th
sun�rthsh mèsw diafìrwn arijmhtik¸n mejìdwn megistopoÐhshc.

H morf  thc sun�rthshc (3.4.1) me touc periorismoÔc thc eÐnai exairetik� genik  kai
epitrèpei th qr sh miac meg�lhc poikilÐac montèlwn. Sth sunèqeia tou kefalaÐou ja
epikentrwjoÔme se pio eidikeumènec kai diadedomènec mejìdouc pou èqoun anaptuqjeÐ
gia th montelopoÐhsh tou σ2

t . Aut� ta montèla pou asqoloÔntai me thn epex ghsh thc
qronik c ex�rthshc thc desmeumènhc deÔterhc rop c, èqoun shmantikèc omoiìthtec me
tic teqnikèc montelopoÐhshc twn pr¸twn rop¸n (montèla ARIMA), pou anaptÔqjhkan
th dekaetÐa tou 1970. 'Opwc h efarmog  thc an�lushc qronologik¸n seir¸n gia
to desmeumèno mèso sth dhmiourgÐa diarjrwtik¸n oikonomik¸n montèlwn od ghse se
ousiastikìterh katanìhsh twn dunamik¸n qarakthristik¸n thc oikonomÐac, parìmoia
apotelèsmata èqoun  dh arqÐsei na emfanÐzontai apì th montelopoÐhsh twn desmeumènwn
diakum�nsewn kai sundiakum�nsewn.

3.4.3 To grammikì montèlo ARCH(q)

'Opwc proteÐnei o Engle(1982) 5 sto Ðdio �rjro, mia pijan  parametropoÐhsh gia to σ2
t ,

eÐnai na ekfrasteÐ wc mia grammik  sun�rthsh thc diadikasÐac,

σ2
t = ω +

q∑
i=1

αiε
2
t−i = ω + α(L)ε2

t (3.4.3)

5Engle,Robert F, 1982, Autoregressive conditional heteroskedasticity with estimates of the variance
of U.K. inflation, Econometrica 50, 987-1008
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ìpou ω > 0, αi > 0 kai L apoteleÐ ton telest  ustèrhshc. Autì to montèlo eÐnai
gnwstì wc to grammikì ARCH(q) montèlo. Autì to montèlo sullamb�nei to fainìmeno
{volatility clustering} pou qarakthrÐzei tic qrhmatooikonomikèc qronologikèc seirèc,
ìpou qronikèc stigmèc me meg�lh (mikr ) diakÔmansh kai metabolèc stic timèc, teÐnoun
na akoloujoÔntai p�li apì meg�lec (mikrèc) metabolèc stic timèc, all� me mh problèyimo
prìshmo.

Me skopì na meiwjeÐ o arijmìc twn paramètrwn kai na diasfalisteÐ h fjÐnousa
monotonikìthta twn pio makrin¸n diataraq¸n (shocks), mia ex' orismoÔ grammik  morf 
gia tic uster seic èqei uiojethjeÐ suqn� se pollèc apì tic arqikèc efarmogèc tou
montèlou ìpwc sta �rjra tou Engle th perÐodo 1982-1983. 'Enac gnwstìc tètoioc
metasqhmatismìc eÐnai o ex c:

αi = α (q + 1− i) / (q (q + 1))

'Eqoume  dh anaferjeÐ sth mèjodo megÐsthc pijanof�neiac pou qrhsimopoieÐtai gia thn
ektÐmhsh aut¸n twn montèlwn. E�n ta zt sth sun�rthsh (1) katanèmontai kanonik� tìte
h logarijmik  sun�rthsh puknìthtac pijanìthtac pou ja qrhsimopoihjeÐ sth sun�rthsh
pijanof�neiac (2) gÐnetai:

logf
(
εtσ
−1
t

)
= −0.5log2π − 0.5ε2

tσ
−2
t (3.4.4)

Oi diadikasÐec megÐsthc pijanof�neiac (Maximum Likelihood-ML) gia ta montèla
kl�shc ARCH, k�tw apì aut  thn upìjesh gia kanonik  katanom , analÔontai sta
�rjra tou Engle(1982) kai Pantula(1985)6. E�n kai h sun�rthsh pijanof�neiac eÐnai
mh grammik  stic paramètrouc ènac aplìc arijmhtikìc algìrijmoc èqei protajeÐ gia to
grammikì ARCH(q) montèlo pou orÐzetai apì th sun�rthsh (3.5.3).

'Enac {Lagrange Multiplier (LM) } èlegqoc gia th mhdenik  upìjesh a1 = a2 = · · · =
aq = 0, mporeÐ na diexaqjeÐ me thn palindrìmhsh twn ε2

t , p�nw sta ε2
t−1, ε

2
t−2, . . . , ε

2
t−q

kai upologÐzontac to TR2, ìpou T, to mègejoc tou deÐgmatoc kai R2 o suntelest c
prosdiorismoÔ gia aut  th palindrìmhsh.

Ta qarakthristik� se mikr� deÐgmata aut¸n twn ektimht¸n kai twn statistik¸n twn
elègqwn, èqoun analujeÐ apì touc Engle, Hendry kai Trumble(1985), Diebold kai
Pauly(1989), Bollerslev kai Wooldridge(1991) kai Gregory(1989). 'Ena endiafèron
apotèlesma eÐnai ìti h gnwst  fjÐnousa apìklish pou parousi�zoun oi ektim seic twn
paramètrwn se mikr� deÐgmata, sta autopalÐndroma montèla gia to mèso, emfanÐzetai kai
stic ektim seic twn a1, a2, . . . , aq sta montèla eteroskedastikìthtac7.

6Pantula, Sastry G., 1986, Modeling the persistence of conditional variances: A comment,
Econometric Reviews 5, 71-74

7AxÐzei na anafèroume ìti ìtan up�rqoun epidr�seic ARCH(q), oi tupikoÐ èlegqoi gia seiriak 
susqètish sto mèso ja odhg soun se apìrriyh: blèpe Weiss(1984), Taylor(1984), Milhoj(1985),
Diebold(1987) kai Domowitz kai Hakkio(1987)
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Mia sqèsh pou èqei analujeÐ epÐshc diexodik� eÐnai aut  tou grammikoÔ montèlou
ARCH(q) me to montèlo MA(q) (Moving Average), to opoÐo dÐdetai apì th sun�rthsh:

εt = wt +
∑q

i=1 αtiεt−i

ìpou ta wt, αt1, αt2, . . . , αtq eÐnai i.i.d. me mèso mhdèn kai diakÔmansh ω, α1, α2, . . . , αq
antÐstoiqa.
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3.5 To grammikì GARCH(p,q) montèlo

Se pollèc apì tic efarmogèc me to grammikì ARCH(q) montèlo emfanÐsthke h an�gkh
na qrhsimopoihjeÐ ènac meg�loc arijmìc uster sewn q, me apotèlesma na mei¸nontai
shmantik� oi bajmoÐ eleujerÐac twn ektim¸menwn montèlwn.

Mia enallaktik  kai pio euèlikth morf  montelopoÐhshc thc diakÔmanshc, dÐdetai apì
to montèlo GARCH(p,q) (Generalized Autoregressive Conditional Heteroskedasticity),
pou anaptÔqjhke apì ton Bollerslev(1986)8,

σ2
t = ω +

q∑
i=1

αiε
2
t−i +

p∑
i=1

βiσ
2
t−i = ω + α (L) ε2

t + β (L)σ2
t (3.5.1)

To montèlo autì apodeiknÔetai ìti antistoiqeÐ se èna autopalÐndromo sq ma �peirwn
periìdwn:

σ2
t = φ (L) ε2

t = (1− β (L))−1 α (L) ε2
t .

Gia na diasfalisteÐ ìti aut  h diadikasÐa eÐnai kal� orismènh kai den up�rqei prìblhma
{invertibility}, prèpei ìlec oi par�metroi tou montèlou na eÐnai mh arnhtikèc kai oi
rÐzec tou poluwnÔmou β (L) = 1 na eÐnai ektìc tou monadiaÐou kÔklou. Gia th diadikasÐa
GARCH(1,1) autèc oi sunj kec analogoÔn sto ìti kai to α1 kai to β1 eÐnai mh arnhtik�.
EpÐshc ta εt eÐnai st�sima wc proc tic sundiakum�nseic e�n kai mìno e�n α (1)+β (1) < 19.
Se aut  th perÐptwsh to GARCH(p,q) antistoiqeÐ epakrib¸c se èna grammikì ARCH
montèlo �peirwn ìrwn, me gewmetrik� fjÐnousec paramètrouc.

'Ena �llo basikì qarakthristikì tou montèlou GARCH(p,q) afor� th qronik 
susqètish sta ε2

t . Anaprosarmìzontac touc ìrouc sth sun�rthsh (5), èqoume èna
ARMA montèlo sta ε2

t , me AR paramètrouc α (L) + β (L), MA paramètrouc -β (L)
kai grammik� asusqètista kat�loipa {ε2

t − σ2
t }.

SÔmfwna me ton Bollerslev(1988)10, autìc o metasqhmatismìc mporeÐ na qrhsimopoihjeÐ
ston prosdiorismì twn bajm¸n p kai q , e�n kai stic perissìterec efarmogèc p = q = 1,
f�Ðnetai na eÐnai eparkèc.

8To aplì montèlo GARCH(1,1) prot�jhke xeqwrist� apì ton Taylor(1986)
9Se èna endiafèron �rjro o Hansen(1990) ex�gei eparkeÐc sunj kec gia epoqik  ex�rthsh kai thn

efarmog  asumptwtik c jewrÐac se èna GARCH(1,1) montèlo
10Bollerslev, Tim, 1988, On the correlation structure for the generalized autoregressive conditional

heteroskedastic process, Journal of Time Series Analysis 9, 121-131
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3.5.1 Idiìthtec tou montèlou GARCH(p,q)

Dedomènhc thc ARMA anapar�stashc tou GARCH montèlou pollèc idiìthtec twn
montèlwn aut¸n mporoÔn na exaqjoÔn apì autèc twn antÐstoiqwn ARMA diadikasi¸n
gia to ε2t . Gia par�deigma gia na eÐnai st�simo to montèlo GARCH(1,1) prèpei na isqÔei
α1 + β1 < 1. Dedomènhc thc stasimìthtac tou montèlou GARCH(1,1), h diakÔmansh
tou εt mporeÐ na deiqjeÐ ìti eÐnai Ðsh me

V ar (εt) = E
(
ε2t
)

=
γ0

1− α1 − b1

(3.5.2)

Kaj¸c apì thn (2.26) èqoume:

E
(
ε2t
)

= γ0 + (α1 + b1) · E
(
ε2t−1

)
(3.5.3)

Opìte exaitÐac thc stasimìthtac,

E
(
ε2t
)

= γ0 + (α1 + b1) · E
(
ε2t
)

(3.5.4)

Gia thn genik  perÐptwsh tou GARCH(p,q) ta tetr�gwna twn kataloÐpwn akoloujoÔn
èna ARMA(max(p,q),q).

H stasimìthta thc sundiakÔmanshc epib�llei

p∑
i=1

αi +

q∑
j=1

bj < 1 (3.5.5)

Kai h diakÔmansh thc εt eÐnai:

V ar (εt) =
γ0

1−
∑p

i=1 αi +
∑q

j=1 bj
(3.5.6)

3.5.2 Parathr seic

Sthn pr�xh oi ereunhtèc èqoun anakalÔyei poll� apotelèsmata ìson afor� thn ast�jeia
twn oikonomik¸n qronik¸n seir¸n. Poll� apì aut� anafèrontai apì ton Bollerslev
kai Engle. Qrhsimopoi¸ntac thn ARMA anapar�stash twn GARCH montèlwn,
apodeiknÔetai ìti ta GARCH montèla mporoÔn na exhg soun poll� apì aut� ta
apotelèsmata. K�poia apì aut� eÐnai h sustadopoÐhsh ast�jeiac kai oi paqièc ourèc.

SustadopoÐhsh ast�jeiac (Volatility clustering)

JewroÔme to montèlo GARCH(1,1). Sun jwc o suntelest c b1 kumaÐnetai gÔrw apì
to 0.9 gia pollèc ebdomadiaÐec kai hmer siec oikonomikèc qronikèc seirèc. Dedomènhc
aut c thc tim c tou b1 sumperaÐnoume ìti meg�lec timèc tou σ2

t−1 ja akoloujoÔntai apì
meg�lec timèc σ2

t kai mikrèc timèc σ2
t−1 ja akoloujoÔntai apì mikrèc timèc tou σ2

t . To
Ðdio mporeÐ na exaqjeÐ kai apì thn ARMA anapar�stash, ìpou meg�lec/mikrèc allagèc
sto ε2t−1 akoloujoÔntai apì meg�lec/mikrèc allagèc sto ε2t .
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Paqièc ourèc

EÐnai gnwstì ìti h katanom  poll¸n qronoseir¸n uyhl c suqnìthtac, èqei sun jwc pio
paqièc ourèc apì thn kanonik  katanom . Autì shmaÐnei ìti meg�lec allagèc eÐnai pio
pijanì na sumboÔn apì ìti sthn kanonik  katanom . O Bollerslev 11 dÐnei thn sunj kh
pou prèpei na isqÔei gia thn Ôparxh tetartob�jmiac rop c enìc montèlou GARCH(1,1).
Jewr¸ntac ìti up�rqei h tet�rtou bajmoÔ rop  o Bollerslev apodeiknÔei ìti h kÔrtwsh
enìc GARCH(1,1) eÐnai megalÔterh apì thn kÔrtwsh thc kanonik c katanom c. Autì to
apotèlesma mporeÐ na apodeiqjeÐ kai gia thn genik  perÐptwsh tou GARCH(p,q). 'Etsi
èna montèlo GARCH mporeÐ na montelopoi sei epark¸c tic paqièc ourèc pou sun jwc
parathroÔntai se oikonomikèc qronoseirèc.

11Bollerslev, Tim, 1988, On the correlation structure for the generalized autoregressive conditional
heteroskedastic process, Journal of Time Series Analysis

95



3.5.3 ARMA anapar�stash, orismìc thc apìstashc kai

idiìthtec

Efarmìzontac to montèlo GARCH(1,1) kai jewr¸ntac dÔo qronoseirèc y1,t = ε1,t kai
y2,t = ε2,t èqoume tic exeÐc exis¸seic:

h1,t = γ1 + α1 · ε21,t−1 + β1 · h1,t−1 (3.5.7)

h2,t = γ2 + α2 · ε22,t−1 + β2 · h2,t−1 (3.5.8)

ìpou upenjumÐzoume ìti ht eÐnai h diakÔmansh desmeumènh sthn plhroforÐa thn qronik 
stigm  t− 1.

Oi periorismoÐ pou isqÔoun eÐnai:

• γi < 0

• 0 < αi < 1

• 0 < βi < 1

• 0 < αi + βi < 1

MporoÔme na sumper�noume ìti ta tetr�gwna twn kataloÐpwn akoloujoÔn èna AR-
MA(1,1),

ε2i,t = γi + (αi + βi) · ε2i,t−1 − βi
(
ε2i,t−1 − hi,t−1

)
+
(
ε2i,t − hi,t

)
, i = 1, 2 (3.5.9)

ìpou ε2i,t − hi,t eÐnai sf�lmata mhdenikoÔ tÔpou.

Antikajist¸ntac ta sf�lmata me thn ARMA(1,1) anapar�stas  touc, èqoume thn
AR(∞) èkfrash:

ε2i,t =
γi

1− βi
+ αi

∞∑
j=1

βj−1
i · ε2i,t−j +

(
ε2i,t − hi,t

)
(3.5.10)

Se aut  th morf  ta dÔo montèla GARCH(1,1) mporoÔn na sugkrijoÔn me to mètro thc
apìstashc pou prìteine o Piccolo. H genik  morf  tou mètrou eÐnai:[

∞∑
j=0

(π1,j − π2,j)
2

]1/2

(3.5.11)

ìpou oi stajerèc π1,j kai π2,j eÐnai oi autopalindroÔmenoi suntelestèc twn dÔo AR(∞)
diadikasi¸n.
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Qrhsimopoi¸ntac ta parap�nw apotelèsmata mporoÔme na p�roume èna antÐstoiqo mètro
apìstashc gia montèla GARCH(1,1) to opoÐo ja èqei th morf :

d =

[
∞∑
j=0

(
α1 · βj1 − α2 · βj2

)2

]1/2

(3.5.12)

AnaptÔssontac thn tautìthta stic agkÔlec paÐrnoume:

d =

[
α2

1

∞∑
j=0

β2
1j + α2

2

∞∑
j=0

β2
2j + 2 · α1α2

∞∑
j=0

(β1β2)j
]1/2

=

[
α2

1

1− β2
1

+
α2

2

1− β2
2

− 2 · α1α2

1− β1β2

]1/2

(3.5.13)
Shmei¸netai ìti stic prohgoÔmenec anaptÔxeic h stajer� γi

1−βi den l fjhke up ìyin stouc
upologismoÔc. Sthn pr�xh den ephre�zei th dunamik  thc ast�jeiac twn 2 seir¸n ìpwc
ekfr�zontai apì touc autopalÐndromouc suntelestèc.
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3.6 AsÔmetra UpodeÐgmata ARCH/GARCH

Sto shmeÐo autì, protoÔ anaferjoÔme sta upìloipa upodeÐgmata aut c thc kathgorÐac,
mia parènjesh gia na tonÐsoume ìti sqedìn ìlec oi sÔgqronec oikonomikèc jewrÐec,
basÐzontai sthn upìjesh thc suneqoÔc stoqastik c diadikasÐac, en¸ sth pragmatikìth-
ta ìlec oi qrhmatooikonomikèc qronoseirèc eÐnai diakritèc. O Nelson(1992) 12  tan
autìc o opoÐoc prosp�jhse na gefur¸sei aut  th diafainìmenh anakoloujÐa twn
upodeigm�twn ARCH/GARCH me thn oikonomik  jewrÐa, deÐqnontac ìti to diakritì
upìdeigma GARCH(1,1), kaj¸c to di�sthma metaxÔ twn parathr sewn tou deÐgmatoc
mikraÐnei, sugklÐnei se èna suneqèc upìdeigma di�qushc (continuous time diffusion
model).

Ta arqik� upodeÐgmata ARCH/GARCH agnooÔn plhroforÐec sqetik� me thn kateÔ-
junsh (jetik    arnhtik ) twn apodìsewn, esti�zontac apokleistik� sto mègejoc touc.
'Omwc, ìpwc èqoume  dh parathr sei, up�rqoun shmantik� stoiqeÐa pou deÐqnoun ìti oi
arnhtikèc apodìseic odhgoÔn se megalÔterec diakum�nseic apì ìti oi antÐstoiqec jetikèc
apodìseic. Gia na kalÔyoun autì to kenì emfanÐsthkan di�fora asÔmmetra upodeÐgmata
GARCH , apì ta opoÐa ta pio shmantik� ja anafèroume parak�tw.

3.6.1 Oloklhrwmèno Montèlo Prìbleyhc GARCH (Inte-
grated GARCH)

EÐnai gnwstì ìti èna ARMA upìdeigma èqei monadiaÐa rÐza (unit root) ìtan

p∑
i=1

ai +

q∑
j=1

γj = 1 (3.6.1)

  enallaktik� ìtan
α (p) + γ (q) = 1 (3.6.2)

E�n èna montèlo GARCH ikanopoieÐ eÐte thn upìjesh (3.6.1) eÐte thn upìjesh (3.6.2)
tìte autì to montèlo kaleÐtai oloklhrwmèno montèlo prìbleyhc GARCH (Engle kai
Bollerslev, (1986) )13. Sthn perÐptwsh aut  parousi�zetai èna mh st�simo montèlo to
opoÐo sthn apl  tou morf , IGARCH(1,1), mporeÐ na grafeÐ wc ex c:

σ2
t = a0 + γ1σ

2
t−1 + (1− γ1)u2

t−1 (3.6.3)

at = σt × ut (3.6.4)

12Nelson, Daniel B., 1992, Filtering and forecasting with misspecified ARCH models I: Getting the
right variance with the wrong model, Journal of Econometrics 52

13Bollerslev, Tim, 1986, Generalized autoregressive conditional heteroskedasticity, Journal of
Econometrics 31, 307-327
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ìpou εt ∼ N(0, 1) kai upì ton periorismì 1 > γ1 > 0. 'Otan a1 + γ1 = 1 h prìbleyh gia
l periìdouc mprost� dÐnetai apì thn akìloujh exÐswsh:

σ2
h (λ) = σ2

h (1) + (λ− 1)a0 λ ≥ 0 (3.6.5)

Sth perÐptwsh pou h epÐdrash thc σ2
h (1) sth mellontik  metablhtìthta eÐnai isqur 

tìte h prìbleyh thc metablhtìthtac apoteleÐ mÐa eujeÐa gramm  me klÐsh α0. AntÐjeta,
sthn perÐptwsh ìpou α0 = 0 oi problèyeic thc mellontik c metablhtìthtac gia ìlouc
touc qronikoÔc orÐzontec antistoiqoÔn se σ2

h (1).

3.6.2 Ekjetikì Montèlo Prìbleyhc GARCH (Exponen-
tial GARCH)

Koinì qarakthristikì ìlwn twn montèlwn prìbleyhc pou analÔjhkan mèqri stigm c
eÐnai ìti nai men lamb�noun (capture) upìyh touc dÔo shmantik� qarakthristik� twn
qrhmatooikonomik¸n seir¸n ìpwc eÐnai h suss¸reush thc metablhtìthtac (volatility
clustering) kai h leptokÔrtwsh (leptokurtosis) en toÔtoic den enswmat¸noun to
apotèlesma thc mìqleushc (leverage effect). SÔmfwna me ton Hamilton (1989) 14 ta
arnhtik� sok èqoun megalÔterh epÐdrash sth metablhtìthta se sqèsh me ta antÐstoiqa
megèjouc jetik�. Th lÔsh se autì to prìblhma thc assÔmetrhc epÐdrashc twn
sok èdwse o Nelson (1991) 15 eis�gontac to ekjetikì montèlo prìbleyhc GARCH
(EGARCH) ìpou h desmeumènh diakÔmansh metatrèpetai se logarijmikoÔc ìrouc.
Me �lla lìgia, sta EGARCH montèla h desmeumènh diakÔmansh den apoteleÐ mìno
sun�rthsh tou megèjouc twn uster sewn twn kataloÐpwn ìpwc sta GARCH montèla
all� exart�tai kai apì to prìshmo twn teleutaÐwn. EpÐshc, se antÐjesh me ta montèla
GARCH, to jetikì prìshmo thc desmeumènhc diakÔmanshc exasfalÐzetai ekfr�zontac
thn wc log (σ2

t ) kai ìqi jètontac periorismoÔc stic paramètrouc. To EGARCH(p,q)
montèlo mporeÐ na grafeÐ wc ex c:

lnσ2
t = a0 +

1 + β1 ·B + · · ·+ βq−1 ·Bq−1

1− a1 ·B − · · · − ap ·Bp
· g (εt−1) (3.6.6)

ìpou g (εt) apoteleÐ th sun�rthsh tìso tou megèjouc ìso kai tou pros mou tou εt kai
paÐrnei thn ex c morf :

g (εt) = θ · εt + γ · [|εt| − E (|εt|)] (3.6.7)

ìpou g kai j eÐnai stajerèc. H summetrÐa thc g (εt) exart�tai apì tic timèc tou g.
E�n to g=0 tìte èna jetikì shock èqei thn Ðdia epÐdrash sth metablhtìthta me èna
arnhtikì shock tou Ðdiou megèjouc. Gia arnhtikèc timèc tou g (γ < 0) èna jetikì shock

14Hamilton, James D., 1989, A new approach to the economic analysis of nonstationary time series
and the business cycle, Econometrica 57, 357-384

15Nelson, D., 1991, Conditional Heteroskedasticity in Asset Returns: A New Approach,
Econometrica, 59, pp. 347-370
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mei¸nei thn abebaiìthta en¸ gia th perÐptwsh ìpou γ > 0 èna jetikì shock aux�nei th
metablhtìthta.

Sthn apl  tou ekdoq  èna montèlo prìbleyhc EGARCH(1,1) mporeÐ na grafteÐ wc
ex c:

σ2
t = σ2a1

t−1 · exp [(1− a1) · a0] · exp [g(εt−1)] (3.6.8)

ìpou
g(εt−1) = θ · εt−1 + γ ·

(
|εt−1| −

√
2/π
)

(3.6.9)

H prìbleyh thc epìmenhc periìdou dÐnetai apì th parak�tw exÐswsh:

σ2
h(1) = σ2a1

h · exp [(1− a1) · a0] · exp [g(εh)] (3.6.10)

ìpou ìlec oi metablhtèc sto dexiì mèloc thc exÐswshc eÐnai gnwstèc. 'Ara h prìbleyh
thc epìmenhc periìdou (1-step ahead forecast) isoÔtai me σ̂2

h(1) = σ2
h+1. Me ton Ðdio

trìpo oi λ epìmenec problèyeic (λ-step ahead forecast) ja par�gontai wc ex c:

σ̂2
h(λ) = σ̂2a1

h (λ− 1)exp(ω)

{
exp

[
(θ + γ)2

2

]
φ(θ + γ) + exp

[
(θ − γ)2

2

]
φ(γ − θ)

}
(3.6.11)

ìpou

ω = (1− a1) · a0 − γ ·
√

2/π (3.6.12)
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3.6.3 Montèlo Prìbleyhc GJR-GARCH

Prìkeitai gia to montèlo to opoÐo prìteinan oi Glosten, Jagannathan kai Runkle
(1993) kai pou apoteleÐ mia aplousteumènh prosp�jeia prosarmog c thc assumetrÐac
thc qronoseir�c thc metablhtìthtac. To GJR-GARCH(1,1) dÐnetai apì th sqèsh:

σ2
t = ω +

q∑
i=1

(ai · ε2
t−i + γi · S−t−1 · ε2

t−1) +

p∑
j=1

βj · σ2
t−j (3.6.13)

ìpou S−t eÐnai mia yeudometablht  pou paÐrnei tim  Ðsh me to 1 ìtan γi < 0 kai 0
ìtan γi > 0. Sto sugkekrimèno montèlo h epÐdrash tou ε2

t sth desmeumènh diakÔmansh
exart�tai apì to prìshmo tou ε2

t . Sth perÐptwsh apotelèsmatoc mìqleushc to γi > 0.
AntÐjeta, gia na deqtoÔme thn H0: ìti den up�rqei apotèlesma mìqleushc ja prèpei
to γi = 0, upono¸ntac ìti pali� jetik� sok èqoun thn Ðdia epÐdrash sth shmerin 
metablhtìthta thc qronoseir�c me pali� arnhtik� sok. Sto sugkekrimèno montèlo h
prìbleyh gia l-periìdouc mprost� ex�getai wc ex c:

σ̂2
t+h|t = ω̂ +

q∑
i=1

(âi · ε2
t−i+h|t + γ̂i · S−t−1+h|t · ε

2
t−1+h|t) +

p∑
j=1

β̂j · σ2
t−j+h|t (3.6.14)

3.6.4 Montèlo Prìbleyhc APARCH

To APARCH(p,q) montèlo to opoÐo prot�jhke apì touc Ding, Granger kai Engle (1993)
16 èqei thn ex c morf :

σδt = ω +

q∑
i=1

ai · (|εt − 1| − γi · εt−1)δ +

p∑
j=1

βj · σδt−j (3.6.15)

ìpou d > 0 kai −1 < γi < 1 (i = 1, 2, . . . , q). To APARCH montèlo perilamb�nei �llec
ept� ARCH proekt�seic wc eidikèc peript¸seic. Sugkekrimèna:

• To ARCH tou Engle (1982) ìtan d=2, γi = 2 kai βj = 0. PaÐrnei th morf :

σ2
t = ω +

q∑
i=1

ai · (|εt − 1| − 2 · εt−1)2

• To GARCH tou Bollerslev (1986) ìtan d=2 kai γi = 0. PaÐrnei th morf :

σ2
t = ω +

q∑
i=1

ai · (|εt − 1|)2 +

p∑
j=1

βj · σ2
t−j

16Engle, RF, Kroner KF., 1993, Multivariate simultaneous generalized ARCH, unpublished
manuscript, Department of Economics, UCSD
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• To GARCH twn Taylor (1986) kai Schwert (1990) ìtan d=1 kai γi = 0. PaÐrnei
th morf :

σt = ω +

q∑
i=1

ai · (|εt − 1|) +

p∑
j=1

βj · σt−j

• To GJR-GARCH twn Glosten, Jagannathan kai Runkle (1993) ìtan d=2. PaÐrnei
th morf :

σ2
t = ω +

q∑
i=1

ai · (|εt − 1| − γi · εt−1)2 +

p∑
j=1

βj · σ2
t−j

• To TARCH tou Zakoian (1994) ìtan d=1. PaÐrnei th morf :

σt = ω +

q∑
i=1

ai · (|εt − 1| − γi · εt−1) +

p∑
j=1

βj · σt−j

• To NGARCH twn Higgins kai Bera (1992) ìtan βj = 0 kai γi = 0. PaÐrnei th
morf :

σδt = ω +

q∑
i=1

ai · (|εt − 1|)δ

• To Log-ARCH twn Geweke (1986) kai Pentula (1986) ìtan δ → 0.

SÔmfwna me to sugkekrimèno montèlo to apotèlesma mìqleushc prokÔptei e�n γ 6= 0
kai δ 6= 2. H prìbleyh gia l periìdouc mprost� dÐnetai apì:

σ̂δt+h|t = ω̂ +

q∑
i=1

α̂i · E
[
(εt+h−i − γ̂i · εt+h−i)δ |Ωt

]
+

p∑
j=1

βj · σδt+h−j|t (3.6.16)

ìpou

E
[
(εt+h−i − γ̂i · εt+h−i)δ |Ωt

]
= ki · σδ̂t+k|t, k > 1 kai ki = E [|z| − γi · z]δ̂ (3.6.17)
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3.6.5 Montèlo Prìbleyhc FIGARCH(p, d, q)

'Opwc anafèrjhke kai parap�nw èna apì ta kÔria qarakthristik� thc metablhtìthtac
twn qrhmatooikonomik¸n qronoseir¸n eÐnai h isqur  thc mn mh, to fainìmeno dhlad 
ìpou èna isqurì shock ephre�zei se èntono bajmì kai gia meg�lo qronikì di�sthma
th mellontik  metablhtìthta. Aut  thn idiìthta thc metablhtìthtac prospajeÐ na
sumperil�bei to upìdeigma FIGARCH(1,d,1) to opoÐo eis gagan oi Ding, Granger kai
Engle (1993) kai mporeÐ na grafeÐ wc ex c:

σt = ω + β1 · σt−1 + (1− β1 · L− (1− φ1 · L) · (1− L)d) · ε2
t (3.6.18)

Sthn perÐptwsh ìpou d = 0 to upìdeigma metatrèpetai ousiastik� sto tupikì
GARCH(1,1) . Gia 0 < d < 1 h epÐdrash sth prìbleyh thc metablhtìthtac mei¸netai
me ènan uperbolik� argì rujmì. To sugkekrimèno montèlo ousiastik� anatrèpei
thn upìjesh tou IGARCH montèlou, ìti èna arnhtikì shock ephre�zei gia p�nta th
metablhtìthta, kai basÐzetai sth parametropoÐhsh ARFIMA (Autoregressive Fractional
Integrated Moving Average).

3.6.6 Montèlo Prìbleyhc ARCH-in-Mean

Sto ARCH-in-Mean   ARCH-M montèlo pou anaptÔqjhke apì touc Engle, Lilien kai
Robins (1987), o desmeumènoc mèsoc eÐnai sun�rthsh thc desmeumènhc diakÔmanshc thc
diadikasÐac, kai dÐdetai apì th sun�rthsh:

yt = g
(
xt−1, σ

2
t ; b
)

+ εt (3.6.19)

Se autì to montèlo mia aÔxhsh thc desmeumènhc diakÔmanshc, odhgeÐ se mia aÔxhsh  
meÐwsh tou desmeumènou mèsou yt, an�loga me to prìshmo thc merik c parag¸gou tou
g (xt−1, σ

2
t ; b) wc proc σ2

t . Pollèc jewrÐec sta qrhmatooikonomik� perilamb�noun mia
rht  sqèsh an�mesa sto kÐnduno kai thn anamenìmenh apìdosh. To ARCH-M montèlo
exuphreteÐ ton qeirismì aut c thc sqèshc mèsa se èna perib�llon qronologik¸n seir¸n
me qronik� metaballìmenh desmeumènh diakÔmansh. Oi pio diadedomènec morfèc thc
sun�rthshc g (xt−1, σ

2
t ; b), perilamb�noun grammik    logarijmik  sqèsh gia to σ2

t  
gia to σt.

Tupik� to ARCH-M montèlo den emperièqei epiplèon duskolÐec sthn ektÐmhs  tou.
EntoÔtoic, se antidiastol  me to grammikì GARCH montèlo, ìpou sunepeÐc ektimhtèc
gia tic paramètrouc sth sun�rthsh mèsou mporoÔn na exaqjoÔn akìmh kai me lanjasmènh
exeidÐkeush tou σ2

t , h sunep c ektÐmhsh sto ARCH-M montèlo apaiteÐ to swstì
prosdiorismì olìklhrou tou montèlou. Gia autì to lìgo ta diagnwstik� test gia
thn exeidÐkeush thc diakÔmanshc eÐnai idiaÐtera shmantik� prin exaqjoÔn opoiad pote
sumper�smata gia tic ektim seic twn paramètrwn.
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3.7 Upì sunj kh AxÐa se KÐnduno Conditional

VaR (CVaR)

H anamenìmenh upì sunj kh zhmÐa thc upèrbashc thc AxÐac se KÐnduno (expected
loss conditional on exceeding VaR)   alli¸c CVaR (Conditional VaR, Tail VaR  
Expected Shortfall   ES) anaptÔqjhke apì touc Artzner, Delbaen, Eber kai Heath17.
TonÐzetai ìmwc apì touc Grootveld kai Hallerbach18, pwc pijan¸c h qr sh tou
uponoeÐ oudeterìthta sto rÐsko se sqèsh me to eÔroc twn apwlei¸n, èna anepijÔmhto
qarakthristikì. To CVaR orÐzetai apì Consigli19 wc h anamenìmenh apìdosh pèran apì
thn axÐa se kÐnduno (value at risk) me dedomèno di�sthma empistosÔnhc a,
kai majhmatik�,

CV aRa (X) = E [−X| −X ≥ V aRa (X)] (3.7.1)

ìpou V aRa (X) = −inf {z|Pr (x́r ≤ z) � a}, to VaR me suntelest  a. Meionèkthma
tou CVaR, par� ta jewrhtik� tou pleonekt mata pou suzhtoÔntai parak�tw, kai ektìc
apì to dÔskolo upologismì tou, eÐnai, kat� touc Yamai kai Yoshiba20, pwc qrei�zetai
polÔ perissìtera dedomèna gia backtesting apì to VaR.

17Artzner, P., F. Delbaen, J.M. Ebern and D. Heath (1999). Coherent Measures of Risk,
Mathematical Finance, 9(3), 203 - 228.

18Grootveld, Henk and Winfried G. Hallerbach (2004). Upgrading Value at Risk from Diagnostic
Metric to Decision Variable: A Wise Thing to Do? Risk Measures for the 21st Century [57], John
Wiley & Sons, West Sussex, ISBN 0470861541.

19Consigli, Giorgio (2004). Estimation of Tail Risk and Portfolio Optimisation with Respect to
Extreme Measures. Risk Measures for the 21st Century [57], John Wiley and Sons, West Sussex,
ISBN 0470861541.

20Yamai, Y. and T. Yoshiba (2001). Comparative Analyses of Expected Shortfall and Value at
Risk: Their Estimation Error, Decomposition, and Optimization. IMES Discussion Paper Series,
Research Division I, Institute for Monetary and Economic Studies, Bank of Japan diajèsimo apì
http://www.imes.boj.or.jp/english/publication/mes/2002/me20/1/4.pdf.
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3.7.1 Sunep  Mètra KindÔnou

En¸ VaR kai CVaR eÐnai mètra asf�leiac kindÔnou (safety risk measures), dhlad 
se aut� prosdiorÐzetai h Ôparxh   to epÐpedo katastrof c twn apodìsewn me stìqo
thn megistopoÐhsh thc pijanìthtac na eÐnai oi apodìseic uyhlìterec apì to epÐpedo
katastrof c, mìno to to CVaR eÐnai sunepèc mètro kindÔnou (coherent measure of risk
).

Ta sunep  mètra kindÔnou anaptÔqjhkan axiwmatik� apì touc Artzner et al21. Se
peperasmènouc q¸rouc pijanot twn (finite probability spaces). Argìtera o Delbaen22

èkane to Ðdio kai gia touc genikoÔc q¸rouc pijanot twn (general probability spaces).

Orismìc 3.7.1. JewroÔme èna sÔnolo V pragmatik¸n tuqaÐwn metablht¸n. Mia
sun�rthsh ρ : V → < kaleÐtai sunepèc mètro kindÔnou (coherent measure of risk) e�n
eÐnai:

1. monìtonh (monotonous): X, Y ∈ V, Y ≥ X ⇒ ρ (Y ) ≤ ρ (X)

2. upoprosjetik  (subadditive): X, Y,X + Y ∈ V ⇒ ρ (X + Y ) ≤ ρ (X) + ρ (Y ),

3. jetik� omogen c (positively homogenous): X ∈ V, h > 0, hX ∈ V ⇒ ρ (hX) =
hρ (X) kai

4. metafrastik� amet�blhth (translational invariant): X ∈ V, α ∈ < ⇒ ρ (X + α) =
ρ (X) + α

ìpou X,Y,Z tuqaÐec metablhtèc apodìsewn (apwlei¸n kai kèrdouc) antÐstoiqwn
qartofulakÐwn me sugkekrimèno qronikì orÐzonta T, en¸ r(.) eÐnai to mètro kindÔnou
tou upokeÐmenou qartofulakÐou.

To shmantikìtero apì aut� ta axi¸mata eÐnai to deÔtero (subadditivity) pou apoteleÐ
kai thn kuriìterh adunamÐa tou VaR ènanti tou CVaR. Sto CVaR h diaforopoÐhsh den
odhgeÐ sthn perÐptws  tou se qamhlìtero kÐnduno kat� ton Danielson23 dÐdont�c tou
jewrhtikì pleonèkthma ènanti tou VaR. H upoprosjetikìthta (subadditivity) epitrèpei
èna qartoful�kio pou eÐnai sÔnolo mikrìterwn qartofulakÐwn (sub-portfolios) na èqei
kÐnduno pou eÐnai to polÔ Ðsoc me to �jroisma twn kindÔnwn tou k�je mikrìterou
qartofulakÐou. Par�deigma apoteleÐ h kat�llhlh di�spash enìc qartofulakÐou ¸ste
na meiwjeÐ h pistwtik  èkjesh tou qartofulakÐou   ta upoqrewtik� kef�laia (capital
requirement), qwrÐzontac teqnht� ta diajèsima periousiak� stoiqeÐa se mikrìtera

21Artzner, P., F. Delbaen, J.M. Ebern and D. Heath (1997). Thinking coherently, Risk, 10, 68 - 71.
22Delbaen, F. (2002). Coherent measures of risk on general probability spaces. Advances in Finance

and Stochastics, K. Sandmann and P. J. Shonbucher (Eds.), Springer Verlag, New York.
23Danielson, Jion (2004). The Emperor has no Clothes: Limits to Risk Modelling. Risk Measures

for the 21st Century [57], John Wiley and Sons, West Sussex, ISBN 070861541.
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qartoful�kia.

Akìmh, h anaz thsh sunep¸n mètrwn kindÔnou èqei skopì na brejoÔn mètra pou
lamb�noun upìyh ìqi mìno ta pososthmìria thc katanom c apwlei¸n sto sugkekrimèno
epÐpedo empistosÔnhc a, all� epÐshc plhroforÐec sqetik� me thn anamenìmenh ap¸leia
pou ja mporoÔse na sumbeÐ me pijanìthta mikrìterh tou a, ìpwc sumbaÐnei kai sto CVaR.

H sunèpeia jewreÐtai aparaÐthth apì touc Albanese kai Lawi24kai sthn perÐptwsh
qartofulakÐwn pou eÐnai ektejeimèna se pistwtikì kai asfalistikì kÐnduno, kaj¸c oi
katanomèc twn apodìsewn sun jwc apoklÐnoun shmantik� apì thn kanonik  lìgw twn
sundeìmenwn meg�lwn apwlei¸n me gegonìta mikr c pijanìthtac, ìpwc oi krÐseic.

24Albanese, Claudio and Stephan Lawi (2004). Spectral Risk Measures for Credit Portfolios. Risk
Measures for the 21st Century [57], John Wiley and Sons, West Sussex, ISBN 0470861541.
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3.8 Axiolìghsh twn mètrwn V aR kai CV aR

3.8.1 Pleonekt mata

SÔmfwna me ton KainoÔrio25, oi plhroforÐec pou parèqei h sugkekrimènh prosèggish
qarakthrÐzontai apì aplìthta kai saf neia kai mporoÔn na qrhsimopoihjoÔn apì tic
rujmistikèc arqèc, touc m�natzer etairi¸n kai idrum�twn, kaj¸c kai apì eswterikoÔc
kai exwterikoÔc elegktèc. EpÐshc oi tr�pezec mporoÔn na kajorÐsoun ìria stouc
diapragmateutèc sunall�gmatoc kai qreogr�fwn se ìrouc tou VaR, epiprìsjeta sto
sÔsthma oriojèthshc twn jèsewn (Position Limit System) pou isqÔei paradosiak�.
Epiplèon, me th qr sh tou VaR eÐnai dunat  h sÔgkrish jèsewn se diaforetikèc agorèc
  diaforetik� proðìnta se kajhmerin , mhniaÐa kai et sia b�sh.

To kuriìtero pleonèkthma tou VaR, sÔmfwna me ton Best26, eÐnai pwc mporeÐ na
efarmosjeÐ se ìla ta emporeÔsima proðìnta. EpÐshc, an kai di�foroi tomeÐc ependÔsewn
miac epiqeÐrhshc mporeÐ na eÐnai diaforetikoÐ, lìgw thc omoiogèneiac tou mètrou, mporoÔn
na sugkrijoÔn �mesa. K�ti parìmoio den epitugq�netai apì ta paradosiak� mètra
kindÔnou.

'Allo pleonèkthma se sqèsh me ta paradosiak� mètra eÐnai pwc to VaR sunodeÔetai
me mia pijanìthta kai epÐshc lamb�nei upìyh ta diaforetik� periousiak� stoiqeÐa se èna
qartoful�kio kai to p¸c aut� sundu�zontai metaxÔ touc, af nontac sth diaforopoÐhsh
na mei¸sei ton metroÔmeno kÐnduno.

Plèon to VaR eÐnai de facto to el�qisto apaitoÔmeno mètro an�lushc kindÔnou se
ìlec tic rujmistikèc arqèc twn aneptugmènwn qwr¸n. Oi rujmistikèc arqèc epitrèpoun
th qr sh tou VaR apì tic tr�pezec gia na rujmÐsoun to apaitoÔmeno kef�laio pou
m�lista me aut  th mèjodo upologismoÔ eÐnai sun jwc qamhlìtero se sqèsh me tic pio
paradosiakèc mejìdouc af nontac q¸ro sthn tr�peza na moqleÔsei to kef�laiì thc pio
apodotik�.

3.8.2 Meionekt mata

Wstìso to VaR den eÐnai pan�keia kaj¸c anafèretai se agorèc pou sumperifèrontai
kanonik� kai den eÐnai eparkèc gia tic suqn� akraÐec pou parathroÔntai stic sÔgqronec
qrhmatooikonomikèc agorèc. Gi' autì kai prèpei na sunduasteÐ me to backtesting kai
stress testing ¸ste na parèqei èna polus manto plaÐsio an�lushc diaqeÐrishc kindÔnou.

25KainoÔrgioc Dhm trhc., Value at Risk (VaR) mejodologÐa ektÐmhshc tou kindÔnou kai VaR
par�gwga ergaleÐa, 'Enwsh Ellhnik¸n Trapez¸n.

26Best, Philip W. (1998). Implementing Value at Risk, John Wiley and Sons, Wiley series in
financial engineering, West Sussex, ISBN 0471972053.
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O KainoÔrgioc27, anafèrei pwc up�rqoun k�poia erwthmatik� sqetik� me to poia eÐnai h
katallhlìterh mèjodoc gia thn ektÐmhsh thc diakÔmanshc thc apìdoshc miac metoq c  
enìc qartofulakÐou periousiak¸n stoiqeÐwn. EpÐshc up�rqei perÐptwsh h mejodologÐa
VaR na prosfèrei upoektimhmèna apotelèsmata, e�n oi apof�seic enìc periousiakoÔ
stoiqeÐou   enìc qartofulakÐou xafnik� metablhjoÔn kat� mh problèyimo trìpo, lìgw
miac domik c allag c thc upokeÐmenhc oikonomÐac miac q¸rac.

Akìmh oi zhmièc upologÐzontai upojètontac ìti ta periousiak� stoiqeÐa mporoÔn na
pwlhjoÔn stic trèqousec agoraÐec timèc. Wstìso, e�n h epiqeÐrhsh èqei sthn katoq 
thc se meg�lo bajmì mh reustopoi sima stoiqeÐa - pou shmaÐnei ìti den mporoÔn na
metapwlhjoÔn gr gora - to VaR mporeÐ na upoektim� tic pragmatikèc zhmièc, afoÔ ta
stoiqeÐa Ðswc qrei�zetai na pwlhjoÔn me èkptwsh.

EpÐshc kat� Artzner et al. to VaR den eÐnai sunepèc mètro gia genikèc katanomèc
apodìsewn (general return distributions), en¸ eÐnai gia monokìrufec (unimodal), ìpwc
h kanonik  kai h Student-t.

Epiplèon kat� touc Grootveld kai Hallerbach28 to VaR den parèqei plhroforÐec gia
th katanom  twn apodìsewn qartofulakÐou k�tw apì to epÐpedo empistosÔnhc pou
orÐzoume. Epomènwc eÐnai praktik� apÐjano ènac ependut c na eÐnai adi�foroc metaxÔ dÔo
qartofulakÐwn pou èqoun thn Ðdia anamenìmenh apìdosh kai to Ðdio �R ìtan h katanom 
twn apodìsewn tou enìc qartofulakÐou èqei kontÔterh arister  our� (dhlad  sqetik�
mikrèc pijanìthtec megalÔterwn apwlei¸n apì to VaR) kai to �llo makri� arister 
our� (sqetik� meg�lec pijanìthtec meg�lwn apwlei¸n). H pijan  diafug  apì autì to
prìblhma eÐnai to mètro CVaR.

O Danielson29 tonÐzei pwc ìla ta montèla èqoun sobar� probl mata me èlleiyh
stajerìthtac se uyhloÔc kindÔnouc metablhtìthtac, upono¸ntac pwc se pollèc
peript¸seic oi ektim seic touc ja eÐnai ìso akribeÐc ìso kai o troqìc thc roulètac
pou qrhsimopoieÐtai gia tic problèyeic kindÔnou.

KÔria probl mata tou VaR eÐnai pwc de deÐqnei tic pijanèc ap¸leiec, den eÐnai sunepèc
mètro kindÔnou, kai exart�tai apì èna aplì posostì thc katanom c kerd¸n kai apwlei¸n
(Profit and Loss   P&L distribution) upono¸ntac pwc eÐnai eÔkolo na qeiragwghjeÐ to
mètro me eidik� sqediasmènec emporikèc strathgikèc. Epiplèon, afor� mìno to 99% tou
epipèdou apwlei¸n èqontac polÔ mikr  sqèsh me th pijanìthta qreokopÐac, èntonwn

27KainoÔrgioc Dhm trhc., Value at Risk (VaR) mejodologÐa ektÐmhshc tou kindÔnou kai VaR
par�gwga ergaleÐa, 'Enwsh Ellhnik¸n Trapez¸n.

28Grootveld, Henk and Winfried G. Hallerbach (2004). Upgrading Value at Risk from Diagnostic
Metric to Decision Variable: A Wise Thing to Do? Risk Measures for the 21st Century [57], John
Wiley and Sons, West Sussex, ISBN 0470861541.

29Danielson, Jhon (2004). The Emperor has no Clothes: Limits to Risk Modelling. Risk Measures
for the 21st Century [57], John Wiley and Sons, West Sussex, ISBN 0470861541.
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qrhmatooikonomik¸n don sewn,   susthmik¸n apotuqi¸n.

Akìmh, o Danielson perigr�fei pwc apì th stigm  pou oi arijmoÐ tou VaR eÐnai
pososthmìria P and L katanom¸n eÐnai anamenìmeno na èqoun meg�lh metablhtìthta,
kaj¸c mporoÔn gia par�deigma th mia mèra na diplasi�zontai kai thn epomènh na
upodiplasi�zontai.

EpÐshc prokÔptei pwc an sta ìria tou VaR proskolloÔntai oi analutèc, to kìstoc
thc isorrìphshc tou qartofulakÐou ja  tan uyhlì. Autì to èqoun antilhfjeÐ kai
h qrhmatooikonomik  biomhqanÐa kai oi elegktèc upoqrewtik¸n kefalaÐwn kai gi autì
pollèc epiqeir seic lègetai (anèkdotec plhroforÐec) pwc qrhsimopoioÔn sugkekrimènec
ad hoc diadikasÐec exom�lunshc twn paragìntwn kindÔnou. 'Etsi gia par�deigma mia
tr�peza,

• enhmer¸nei th m tra sundiakÔmanshc k�je treic m nec  

• qeirÐzetai tic problèyeic kindÔnou apì montèla upì sunj kh metablhtìthtac wc
ta ad hoc �nw ìria tw kajhmerin¸n orÐwn kindÔnou  

• enallaktik� exomalÔnontai diaqronik� oi m trec sundiakum�nsewn.

KleÐnontac, oi Engle kai Manganelli30 tonÐzoun pwc to VaR epiteleÐ mia polÔ shmantik 
leitourgÐa, ìtan efarmìzetai eswterik� se mia epiqeÐrhsh. Wstìso amfisbhteÐtai h
qrhsimìtht� tou gia rujmistikoÔc lìgouc proc to parìn. Autì epeid  h jemelÐwsh
twn rujmÐsewn gia ton kÐnduno agor�c se autì to mètro kindÔnou mporeÐ na odhg sei se
empìdia kai na aux sei par�loga ton trapezikì kai susthmikì kÐnduno. H apaÐthsh gia th
swst  ektÐmhsh thc montelopoÐhshc kindÔnou gia epidexiìthta kai mer�ki mporeÐ na jèsei
tic lanjasmèna ektimhmènec timèc èwc kai se aqrhstÐa. 'H qeirìtera, mporeÐ na epib�lei
sthn epiqeÐrhsh shmantikèc, all� mh anagkaÐec ap¸leiec exaitÐac thc lanjasmènhc
katanom c tou kefalaÐou   uperbolik c isoskèlishc tou qartofulakÐou.

30Engle, Robert F. and S. Manganelli (2004). A Comparison of Value at Risk Models in Finance.
Risk Measures for the 21st Century [57], John Wiley and Sons, West Sussex, ISBN 0470861541.
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Kef�laio 4

Efarmog 

4.1 'Elegqoc ìlwn twn montèlwn

Sto parìn kef�laio, ja epikentr¸soume th prosoq  mac sta 10 megalÔtera asfalistik�
tameÐa thc Ell�doc, efarmìzontac ekeÐnec tic mejìdouc pou anafèrjhkan kai analÔjhkan
sta prohgoÔmena kef�laia kai aforoÔn ton upologismì thc AxÐac se KÐnduno (V aR) se
qartoful�kio ependÔse¸n touc.

Sugkekrimèna, èqoume sullèxei dedomèna gia tic periìdouc 2006-2008 kai èqoume
upologÐsei tic ebdomadiaÐec logarijmikèc apodìseic twn tim¸n twn metoq¸n ston opoÐwn
to k�je tameÐo èqei ependÔsei th sugkekrimènh trietÐa. EpÐshc, ìpwc ja doÔme
kai parak�tw analutik�, ja melet soume thn AxÐa se KÐnduno uiojet¸ntac diafore-
tikèc upojèseic sqetik� me th desmeumènh diakÔmansh. Eidikìtera, ja metab�lloume
ton trìpo upodeigmatopoÐhshc thc desmeumènhc diakÔmanshc (�ra kai thn prìbley 
thc) qrhsimopoi¸ntac ta upodeÐgmata sGARCH, iGARCH, gjrGARCH, eGARCH
kai apARCH, kaj¸c kai diaforetikèc upojèseic anaforik� me th katanom  twn
apodìsewn, ìpwc th Normal (norm), Generalized Error (ged), Student (std) kai
thn Normal Inverse Gaussian (nig).
Ta parap�nw montèla ètrexan sto prìgramma R, efarmìzontac to pakèto rgarch.

Tèloc, qrhsimopoioÔme th mèjodo Backtesting gia na diapist¸soume poio montèlo
prosarmìzetai kalÔtera sta dedomèna mac, efarmìzontac touc elègqouc Kupiec kai
Christoffersen. Parak�tw, gia k�je tameÐo, parajètoume touc pÐnakec pou mac deÐqnoun
to report tou backtesting, kaj¸c epÐshc kai to gr�fhma pou apeikonÐzei th V aR me
epÐpedo empistosÔnhc a = 99%.

EÐnai shmantikì na anafèroume epÐshc ìti sth paroÔsa ergasÐa lamb�nontai upìyh,
oi ependÔseic twn tameÐwn th perÐodo 2006-2008, oi opoÐec pragmatopoi jhkan prin thn
enopoÐhsh twn asfalistik¸n tameÐwn h opoÐa p re mèroc sta mèsa tou 2008.
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MejodologÐa

To pr¸to mac b ma  tan na upologÐsoume tic apodìseic twn tim¸n twn metoq¸n. Br kame
tic timèc twn metoq¸n1 stic opoÐec epènduse to k�je tameÐo th sugkekrimènh trietÐa, oi
opoÐec diapragmateÔontai sto Qrhmatist rio Axi¸n Ajhn¸n (Q.A.A), katagr�fontac
tic ebdomadiaÐec istorikèc timèc kleisÐmatìc touc. Sth sunèqeia, upologÐsame tic
ebdomadiaÐec logarijmikèc apodìseic twn tim¸n aut¸n twn metoq¸n.
Gia par�deigma, èstw St h tim  thc metoq c th qronik  stigm  t kai St+1 h tim  thc
metoq c th qronik  stigm  t + 1. Tìte h logarijmik  apìdosh thc metoq c dÐnetai apì
th sqèsh Rt+1 = lnSt+1

St
.

Sto epìmeno b ma, proqwr same se diadoqikèc 1-day ahead problèyeic thc desmeumènhc
diakÔmanshc σ̂2

T+1 uiojet¸ntac diaforetik� (dhmofil  sthn empeirik  èreuna) montèla
GARCH, qrhsimopoi¸ntac deÐgma pou apoteleÐtai apì 155 parathr seic (kalÔptontac
th qronik  perÐodo apì 31/12/2005 èwc 31/12/2007) an�loga me to GARCH montèlo
pou epilègoume k�je for�.

Sth sunèqeia probaÐnoume se diaforetikèc upojèseic gia th katanom  thc diadikasÐac
thc kainotomÐac (�ra kai twn apodìsewn) kai upologÐzoume thn antÐstoiqh AxÐa se
KÐnduno (Value at Risk) gia to deÐgma pou exet�zoume sÔmfwna me to genikì tÔpo:
V aRt+1 = F (x)× σ̂t+1, ìpou F (x) eÐnai to 95%   99% pososthmìrio thc katanom c thn
opoÐa èqoume upojèsei ìti akoloujoÔn oi logarijmikèc apodìseic.

Tèloc, pragmatopoieÐtai o èlegqoc thc katallhlìthtac twn upodeigm�twn. Arqik�,
metr¸ntac tic hmèrec sto deÐgma mac kat� tic opoÐec h apìdosh tou qartofulakÐou
 tan mikrìterh apì thn anamenìmenh V aR pou upologÐsame kai diair¸ntac autìn ton
arijmì me to mègejoc tou deÐgmatoc gia to opoÐo èqoume k�nei ektÐmhsh orÐzontac to
Failure rate = failures/T . Sth sunèqeia sugkrÐnoume to Failure Rate me to di�sthma
empistosÔnhc pou èqoume qrhsimopoi sei gia ton upologismì thc V aR.

'Enac èlegqoc lìgou pijanof�neiac (likelihood ratio test, LR) pou prot�jhke apì ton
Kupiec (1995) ja mac deÐxei e�n to montèlo pou qrhsimopoi same prèpei na aporrifjeÐ
  ìqi.
Me N sumbolÐzoume ton arijmì twn pript¸sewn pou apètuqe to montèlo kai me T
to mègejoc tou deÐgmatoc, kai o arijmìc twn apotuqi¸n ja akoloujeÐ mia diwnumik 
katanom  N ∼ B(T, p), ìpou p to epÐpedo shmantikìthtac.

1www.naftemporiki.gr
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4.1.1 I.K.A.-E.T.A.M

To megalÔtero asfalistikì tameÐo thc q¸rac eÐnai to 'Idruma Koinwnik¸n AsfalÐsewn
- EniaÐo TameÐo Asf�lishc Misjwt¸n (IKA-ETAM), tou opoÐou h periousÐa, met� kai
thn hmeromhnÐa apotÐmhs c stic 31/12/2007, anèrqetai se 5.142.572.125�. Epiplèon,
epeid  se autì to shmeÐo exet�zoume mìno to metoqikì kef�laio, diapist¸noume ìti to
IKA-ETAM èqei ependÔsei se metoqèc perÐpou 398.098.637�, dhlad  èna posostì thc
t�xhc tou 7,74% epÐ thc sunolik c tou periousÐac.

B�sh loipìn aut¸n twn stoiqeÐwn kai Ôstera apì thn an�lush twn dedomènwn kai
ektÐmhsh twn mejìdwn, diapist¸same ìti ta montèla pou prosarmìzontai kalÔtera eÐnai
to gjrGARCH − std kai to gjrGARCH − ged.

Parak�tw blèpoume ton pÐnaka pou afor� to sugkekrimèno report tou Backtesting.

Montèlo gjrGARCH − std− ged
BackTest Length 48

alpha 1%
Expected Exceed 0.5

Actual V aR Exceed 2
Actual % 4.2%

Unconditional Coverage (Kupiec)
Null −Hypothesis : Correct Exceedances
LR.uc Statistic : 2.718
LR.uc Critical : 3.841
LR.uc p− value : 0.099
Reject Null : NO

Conditional Coverage (Christoffersen)
Null −Hypothesis : Correct Exceedances
LR.cc Statistic : 2.895
LR.cc Critical : 5.991
LR.cc p− value : 0.235
Reject Null : NO
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To gr�fhma pou apeikonÐzei th V aR me epÐpedo empistosÔnhc a = 99% eÐnai to
parak�tw:

 

Sq ma 4.1: Ektim¸menh V aR upì to montèlo gjrGARCH − std gia to tameÐo IKA-
ETAM.

Me th maÔrh gramm  parathroÔme thn V aR, oi pr�sinec teleÐec apotup¸noun tic
jetikèc apodìseic, oi kÐtrinec teleÐec deÐqnoun tic arnhtikèc apodìseic kai tèloc me tic
kìkkinec teleÐec shmei¸nontai oi uperb�seic (exceedances).

ParathroÔme ìti sÔmfwna me to parap�nw montèlo h V aR mporeÐ na p�rei timèc polÔ
akraÐec.

113



Parak�tw blèpoume to gr�fhma pou apeikonÐzei th V aR me epÐpedo empistosÔnhc
a = 99% gia to montèlo gjrGARCH − ged:

 

Sq ma 4.2: Ektim¸menh V aR upì to montèlo gjrGARCH − ged gia to tameÐo IKA-
ETAM.
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Parathr seic

'Opwc eÐnai gnwstì, to basikì ergaleÐo pou qrhsimopoieÐtai gia thn epikÔrwsh twn
montèlwn mètrhshc thc V aR eÐnai h diadikasÐa Back − Testing. Ousiastik�, aut 
h mèjodoc epikur¸nei ìti oi pragmatikèc zhmièc pou parathroÔntai brÐskontai entìc
twn orÐwn pou kajorÐzei h ektim¸menh V aR. Stic peript¸seic pou diapist¸netai ìti
h ektim¸menh V aR de qarakthrÐzetai apì to epÐpedo empistosÔnhc gia to opoÐo èqei
upologisteÐ, to montèlo upologismoÔ thc V aR ja prèpei na epanexet�zetai gia to
endeqìmeno esfalmènwn upojèsewn   anakriboÔc montelopoÐhshc.

Pio sugkekrimèna, ìson afor� ta montèla upologismoÔ thc V aR pou efarmìsthkan
se qartoful�kia twn asfalistik¸n tameÐwn, ja prèpei na gnwrÐzoume ìti to pl joc
twn uperb�sewn ja prèpei na brÐsketai entìc tou arijmoÔ pou kajorÐzetai apì to
epÐpedo empistosÔnhc thc V aR. Gia to sugkekrimèno tameÐo èqei gÐnei qr sh miac
99% ebdomadiaÐac V aR, me qronikì orÐzonta 48 ebdom�dwn, opìte anamènetai na
parathrhjoÔn perÐpou (1%×48) ≈ 0.5 uperb�seic twn zhmi¸n pou kajorÐzei h V aR. An
oi uperb�seic eÐnai saf¸c perissìterec, tìte prèpei na beltiwjeÐ to montèlo upologismoÔ
thc V aR.

Apì ton parap�nw pÐnaka, diapist¸noume ìti to montèlo pou prosarmìzetai kalÔtera
sta dedomèna mac eÐnai to gjrGARCH − std kai to gjrGARCH − ged. Anamèname
0.5 uperb�seic kai pragmatopoi jhkan 2 uperb�seic se 48 ebdom�dec. MporoÔme
na poÔme ìti, gia epÐpedo empistosÔnhc a = 99%, to montèlo upologismoÔ thc
V aR eÐnai eparkèc. Gia na to epibebai¸soume autì, qrhsimopoi same touc elègqouc
Kupiec kai Christoffersen, kat� touc opoÐouc èna montèlo eÐnai eparkèc e�n isqÔei
LRuc Statistic > LRuc Critical.

Ektìc apì th mètrhsh twn uperb�sewn thc z¸nhc pou kajorÐzei h V aR, prèpei na
elegqjeÐ to endeqìmeno Ôparxhc sugkentrwmènwn uperb�sewn (clustered excessions),
gegonìc pou ja apoteloÔse èndeixh gia uyhlèc autosusqetÐseic stouc kindÔnouc. Apì
to gr�fhma, blèpoume ìti autì to endeqìmeno den up�rqei, stoiqeÐo pou isquropoieÐ
akìmh perissìtero thn orjìthta tou montèlou.

Tèloc, prèpei na gÐnetai kai èlegqoc tou megèjouc twn uperb�sewn. Oi uyhlèc uper-
b�seic upodeiknÔoun auxhmènh pijanìthta Ôparxhc peristasiak¸n kindÔnwn. Pr�gmati,
parathroÔme ìti, to teleutaÐo trÐmhno tou 2008 èqoume mia meg�lh pt¸sh thc apìdoshc
tou qartofulakÐou, dhlad  mia zhmi� perÐpou sto 20%. ShmeÐo pou deÐqnei ìti to
fainìmeno thc qrhmatopistwtik c krÐshc pou xekÐnhse to 2008 èqei ephre�sei shmantik�
thn apìdosh tou qartofulakÐou ependÔsewn tou asfalistikoÔ tameÐou IKA-ETAM.

SunoyÐzontac, afoÔ melet same to qartoful�kio ependÔsewn me 5 diaforetikèc mejìdouc
kai qrhsimopoi¸ntac 4 diaforetikèc katanomèc, diapist¸same ìti mìno 2 montèla
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prosarmìsthkan polÔ kal� sta dedomèna mac. H melèth twn upìloipwn mejìdwn, èdeixe
ìti, efìson to posostì twn uperb�sewn twn zhmi¸n eÐnai shmantik� megalÔtero apì ton
arijmì 1− a, ìpou a to epÐpedo empistosÔnhc thc V aR, tìte prokÔptei to sumpèrasma
ìti ta upìloipa montèla upologismoÔ thc V aR upoektimoÔn th V aR.

Parak�tw parajètoume ton pÐnaka me ta mètra kÐndÔnou pou èqoume upologÐsei kai
aforoÔn ìlh th perÐodo:

IKA-ETAM
Measures gjrGARCH − std gjrGARCH − ged

MR -0.005275
Std 0.066964

V olatility 0.08482 0.07069
V aR95% 0.170916 0.116274
V aR99% 0.285413 0.16445
CV aR95% 0.009176 0.009178
CV aR99% 0.007552 0.009178

Apì ton parap�nw pÐnaka parathroÔme ìti, h mèsh apìdosh twn ebdomadiaÐwn
apodìsewn twn tim¸n twn metoq¸n (MR) gia th trietÐa 2006-2008 eÐnai arnhtik  kai
Ðsh perÐpou me -0,52%. EpÐshc, ìson afor� thn tupik  apìklish (Std) twn istorik¸n
apodìsewn thn Ðdia perÐodo, eÐnai perÐpou 6,7%.

Sth sunèqeia, ektim same b�sh twn dÔo kalÔterwn mejìdwn, th metablhtìthta
(V olatility). Ousiastik�, h metablhtìthta, apoteleÐ èna mètro twn prosdok¸menwn
tim¸n stic opoÐec mporeÐ na ft�sei to qartoful�kio ependÔsewn mèsa se k�poio
sugkekrimèno qronikì di�sthma. Dhlad , ìso megalÔterh eÐnai h metablhtìthta tìso
megalÔterec eÐnai oi pijanìthtec gia meg�lec anìdouc   pt¸seic twn apodìsewn.
ParathroÔme loipìn ìti, me th mèjodo gjrGARCH − std ektim same to volatility
perÐpou sto 8,4%, en¸ me th mèjodo gjrGARCH − ged ektim jhke gÔrw sto 7%,
posostì polÔ pio kont� sth tupik  apìklish twn istorik¸n apodìsewn.

H ektÐmhsh aut  mac bohj� ston upologismì thc V aR, ìpou me epÐpedo empistosÔnhc
95% upologÐsame ìti anamènetai zhmi� sto qartoful�kio mec thn epìmenh ebdom�da to
polÔ 11,62%. Se antÐjesh me thn �llh mèjodo, ìpou me to Ðdio epÐpedo empistosÔnhc,
anamènetai zhmi� thc t�xhc tou 17,1%. Meg�lh diafor� diapist¸netai kai ston
upologismì thc V aR me epÐpedo empistosÔnhc 99%. Me th mèjodo gjrGARCH − std
anamènetai zhmi� to polÔ mèqri 28,5% en¸ me th mèjodo gjrGARCH − ged mèqri kai
16,4%.

Tèloc, upologÐsame kai thn Conditional Value at Risk (CVaR)   alli¸c th mèsh
anamenìmenh ap¸leia pèran thc V aR. 'Opwc blèpoume, kai me tic dÔo mejìdouc,
anamènetai mia peraitèrw ap¸leia me epÐpedo empistosÔnhc 95% thc t�xewc tou 0,9%.
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4.1.2 T.S.M.E.D.E

To 2o megalÔtero asfalistikì tameÐo thc q¸rac eÐnai to TameÐo Sunt�xewn Mhqanik¸n
& Ergolhpt¸n DhmosÐwn 'Ergwn (TSMEDE), tou opoÐou h periousÐa, met� kai
thn hmeromhnÐa apotÐmhs c stic 31/12/2007, anèrqetai se 3.162.747.807�. Epiplèon,
epeid  se autì to shmeÐo exet�zoume mìno to metoqikì kef�laio, diapist¸noume ìti to
TSMEDE èqei ependÔsei se metoqèc perÐpou 464.964.695�, dhlad  èna posostì thc
t�xhc tou 14,7% epÐ thc sunolik c tou periousÐac.
B�sh loipìn aut¸n twn stoiqeÐwn kai Ôstera apì thn an�lush twn dedomènwn kai
ektÐmhsh twn mejìdwn, diapist¸same ìti to montèlo pou prosarmìzetai kalÔtera eÐnai
to iGARCH − nig.

Parak�tw blèpoume ton pÐnaka pou afor� to sugkekrimèno report tou Backtesting.

Montèlo iGARCH − nig
BackTest Length 48

alpha 1%
Expected Exceed 0.5

Actual V aR Exceed 1
Actual % 2.1%

Unconditional Coverage (Kupiec)
Null −Hypothesis : Correct Exceedances
LR.uc Statistic : 0.434
LR.uc Critical : 3.841
LR.uc p− value : 0.51
Reject Null : NO

Conditional Coverage (Christoffersen)
Null −Hypothesis : Correct Exceedances
LR.cc Statistic : 0.477
LR.cc Critical : 5.991
LR.cc p− value : 0.788
Reject Null : NO
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To gr�fhma pou apeikonÐzei th V aR me epÐpedo empistosÔnhc a = 99% eÐnai to
parak�tw:

 

Sq ma 4.3: Ektim¸menh V aR upì to montèlo iGARCH −nig gia to tameÐo TSMEDE.

118



Parathr seic

Apì ton parap�nw pÐnaka, diapist¸noume ìti to montèlo pou prosarmìzetai kalÔtera
sta dedomèna mac eÐnai to iGARCH−nig. Me epÐpedo empistosÔnhc a = 99% anamèname
0.5 upèrbash en¸ pragmatopoi jhke 1 upèrbash se di�rkeia 48 ebdom�dwn. Autì mac
deÐqnei ìti to sugkekrimèno montèlo upologismoÔ thc V aR eÐnai eparkèc.

'Oson afor� to endeqìmeno Ôparxhc sugkentrwmènwn uperb�sewn, mporoÔme na di-
apist¸soume apì to gr�fhma ìti se kanèna shmeÐo den emfanÐzetai tètoio endeqìmeno.
Epomènwc kai autì to stoiqeÐo epibebai¸nei akìmh perissìtero thn orjìthta tou
montèlou.

EpÐshc, ìson afor� to mègejoc twn uperb�sewn, mporoÔme na parathr soume ìti en¸
kaj' ìlh th di�rkeia tou ètouc oi apodìseic kumaÐnontan apì -0.05 èwc +0.05, perÐpou
thn 41h ebdom�da, perÐodoc ìpou ta qrhmatist ria èqasan mèroc thc axÐac touc, lìgw
thc oikonomik c krÐshc, èqoume mÐa upèrbash (zhmi�) thc t�xewc tou 13% mèsa se mÐa
ebdom�da.

Tèloc, h melèth twn upìloipwn mejìdwn, èdeixe ìti, efìson to posostì twn uperb�sewn
twn zhmi¸n eÐnai shmantik� megalÔtero apì ton arijmì 1 − a, ìpou a to epÐpedo
empistosÔnhc thc V aR, tìte prokÔptei to sumpèrasma ìti ta upìloipa montèla
upologismoÔ thc V aR upoektimoÔn th V aR.

Parak�tw parajètoume ton pÐnaka me ta mètra kÐndÔnou pou èqoume upologÐsei:

TSMEDE
Measures iGARCH − nig

MR -0.00327
Std 0.03423

V olatility 0.04921
V aR95% 0.07831
V aR99% 0.132960
CV aR95% 0.003833
CV aR99% 0.0032749

Apì ton parap�nw pÐnaka parathroÔme ìti, h mèsh apìdosh twn ebdomadiaÐwn
apodìsewn twn tim¸n twn metoq¸n (MR) gia th trietÐa 2006-2008 eÐnai arnhtik  kai
Ðsh perÐpou me -0,32%. EpÐshc, ìson afor� thn tupik  apìklish (Std) twn istorik¸n
apodìsewn thn Ðdia perÐodo, eÐnai perÐpou 3,42%.

Sth sunèqeia, ektim same b�sh thc kalÔterhc mejìdou, th metablhtìthta (V olatility).
ParathroÔme loipìn ìti, me th mèjodo iGARCH−nig ektim same to volatility perÐpou
sto 4,92%, posostì sqetik� kont� sth tupik  apìklish twn istorik¸n apodìsewn.
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H ektÐmhsh aut  mac bohj� ston upologismì thc V aR, ìpou me epÐpedo empistosÔnhc
95% upologÐsame ìti anamènetai zhmi� sto qartoful�kio mec thn epìmenh ebdom�da
to polÔ 7,83%. 'Oson afor� ton upologismì thc V aR me epÐpedo empistosÔnhc 99%.
upologÐsame ìti anamènetai zhmi� to polÔ mèqri 13,29% gia perÐodo 1 ebdom�dac.

Tèloc, upologÐsame kai thn Conditional Value at Risk (CVaR)   alli¸c th mèsh
anamenìmenh ap¸leia pèran thc V aR. 'Opwc blèpoume, anamènetai mia peraitèrw ap¸leia
me epÐpedo empistosÔnhc 95% thc t�xewc tou 0,38%, en¸ me epÐpedo empistosÔnhc 99%
mia epiplèon ap¸leia thc t�xewc tou 0,32%.
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4.1.3 T.E.A.D.U

To 3o megalÔtero asfalistikì tameÐo thc q¸rac eÐnai to TameÐo Epikourik c Asf�lishc
DhmosÐwn Upall lwn (TEADU), tou opoÐou h periousÐa, met� kai thn hmeromhnÐa
apotÐmhs c stic 31/12/2007, anèrqetai se 2.181.801.821�. Epiplèon, epeid  se autì
to shmeÐo exet�zoume mìno to metoqikì kef�laio, diapist¸noume ìti to TEADU èqei
ependÔsei se metoqèc perÐpou 301.528.798�, dhlad  èna posostì thc t�xhc tou 13,8%
epÐ thc sunolik c tou periousÐac.
B�sh loipìn aut¸n twn stoiqeÐwn kai Ôstera apì thn an�lush twn dedomènwn kai
ektÐmhsh twn mejìdwn, diapist¸same ìti ta montèla pou prosarmìzontai kalÔtera eÐnai
to gjrGARCH − nig kai to iGARCH − std.

Parak�tw blèpoume ton pÐnaka pou afor� to sugkekrimèno report tou Backtesting.

Montèlo gjrGARCH − nig and iGARCH − std
BackTest Length 48

alpha 1%
Expected Exceed 0.5

Actual V aR Exceed 2
Actual % 4.2%

Unconditional Coverage (Kupiec)
Null −Hypothesis : Correct Exceedances
LR.uc Statistic : 2.718
LR.uc Critical : 3.841
LR.uc p− value : 0.099
Reject Null : NO

Conditional Coverage (Christoffersen)
Null −Hypothesis : Correct Exceedances
LR.cc Statistic : 2.895
LR.cc Critical : 5.991
LR.cc p− value : 0.235
Reject Null : NO
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To gr�fhma pou apeikonÐzei th V aR me epÐpedo empistosÔnhc a = 99% eÐnai to
parak�tw:

 

Sq ma 4.4: Ektim¸menh V aR upì to montèlo gjrGARCH−nig gia to tameÐo TEADU.
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Parak�tw blèpoume to gr�fhma pou apeikonÐzei th V aR me epÐpedo empistosÔnhc
a = 99% gia to montèlo iGARCH − std:

 

Sq ma 4.5: Ektim¸menh V aR upì to montèlo iGARCH − std gia to tameÐo TEADU.

Parathr seic

Apì ton parap�nw pÐnaka, diapist¸noume ìti to montèlo pou prosarmìzetai kalÔtera
sta dedomèna mac eÐnai to gjrGARCH − nig kai to iGARCH − std. Me epÐpedo
empistosÔnhc a = 99% anamèname 0.5 upèrbash en¸ pragmatopoi jhkan 2 uperb�seic
se di�rkeia 48 ebdom�dwn. Autì mac deÐqnei ìti to sugkekrimèna montèla upologismoÔ
thc V aR eÐnai epark .

'Oson afor� to endeqìmeno Ôparxhc sugkentrwmènwn uperb�sewn, mporoÔme na di-
apist¸soume apì ta graf mata ìti se kanèna shmeÐo den emfanÐzetai tètoio endeqìmeno.
Epomènwc kai autì to stoiqeÐo epibebai¸nei akìmh perissìtero thn orjìthta tou
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montèlou.

EpÐshc, ìson afor� to mègejoc twn uperb�sewn, mporoÔme na parathr soume ìti en¸
kaj' ìlh th di�rkeia tou ètouc oi apodìseic kumaÐnontan apì -0.09 èwc +0.10, perÐpou
thn 42h ebdom�da, perÐodoc ìpou ta qrhmatist ria èqasan mèroc thc axÐac touc, lìgw
thc oikonomik c krÐshc, èqoume mÐa upèrbash (zhmi�) thc t�xewc tou 20% mèsa se mÐa
ebdom�da.

Tèloc, h melèth twn upìloipwn mejìdwn, èdeixe ìti, efìson to posostì twn uperb�sewn
twn zhmi¸n eÐnai shmantik� megalÔtero apì ton arijmì 1 − a, ìpou a to epÐpedo
empistosÔnhc thc V aR, tìte prokÔptei to sumpèrasma ìti ta upìloipa montèla
upologismoÔ thc V aR upoektimoÔn th V aR.

Parak�tw parajètoume ton pÐnaka me ta mètra kÐndÔnou pou èqoume upologÐsei:

TEADU
Measures gjrGARCH − nig iGARCH − std

MR -0.001279
Std 0.031283

V olatility 0.06508 0.06561
V aR95% 0.103566 0.132207
V aR99% 0.175839 0.220773
CV aR95% 0.002578 0.0015733
CV aR99% 0.001279 0.001279

Apì ton parap�nw pÐnaka parathroÔme ìti, h mèsh apìdosh twn ebdomadiaÐwn
apodìsewn twn tim¸n twn metoq¸n (MR) gia th trietÐa 2006-2008 eÐnai arnhtik  kai
Ðsh perÐpou me -0,12%. EpÐshc, ìson afor� thn tupik  apìklish (Std) twn istorik¸n
apodìsewn thn Ðdia perÐodo, eÐnai perÐpou 3,12%.

Sth sunèqeia, ektim same b�sh twn dÔo kalÔterwn mejìdwn, th metablhtìthta
(V olatility). ParathroÔme loipìn ìti, me th mèjodo gjrGARCH − nig ektim same
to volatility perÐpou sto 6,5%, en¸ me th mèjodo iGARCH− std ektim jhke gÔrw sto
6.56%, posostì pou apoklÐnei arkt� apì thn tupik  apìklish twn istorik¸n apodìsewn.

H ektÐmhsh aut  mac bohj� ston upologismì thc V aR, ìpou me epÐpedo empistosÔnhc
95% upologÐsame ìti anamènetai zhmi� sto qartoful�kio mec thn epìmenh ebdom�da to
polÔ 10,35%. Se antÐjesh me thn �llh mèjodo, ìpou me to Ðdio epÐpedo empistosÔnhc,
anamènetai zhmi� thc t�xhc tou 13,2%. Arket� meg�lh diafor� diapist¸netai kai ston
upologismì thc V aR me epÐpedo empistosÔnhc 99% ìpou me th mèjodo gjrGARCH−nig
anamènetai zhmi� to polÔ mèqri 17,5% en¸ me th mèjodo iGARCH−std mèqri kai 22,07%.

Tèloc, upologÐsame kai thn Conditional Value at Risk (CVaR)   alli¸c th mèsh
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anamenìmenh ap¸leia pèran thc V aR. 'Opwc blèpoume, kai me tic dÔo mejìdouc,
anamènetai mia peraitèrw ap¸leia me epÐpedo empistosÔnhc 95% thc t�xewc tou 0,15%.
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4.1.4 O.G.A

To 4o megalÔtero asfalistikì tameÐo thc q¸rac eÐnai Organismìc Gewrgik¸n As-
falÐsewn (OGA), tou opoÐou h periousÐa, met� kai thn hmeromhnÐa apotÐmhs c stic
31/12/2007, anèrqetai se 2.143.921.785�. Epiplèon, epeid  se autì to shmeÐo
exet�zoume mìno to metoqikì kef�laio, diapist¸noume ìti to O.G.A èqei ependÔsei
se metoqèc perÐpou 217.065.659�, dhlad  èna posostì thc t�xhc tou 10,12% epÐ thc
sunolik c tou periousÐac.
B�sh loipìn aut¸n twn stoiqeÐwn kai Ôstera apì thn an�lush twn dedomènwn kai
ektÐmhsh twn mejìdwn, diapist¸same ìti ta montèla pou prosarmìzontai kalÔtera eÐnai
to eGARCH − ged kai to iGARCH − ged.

Parak�tw blèpoume ton pÐnaka pou afor� to sugkekrimèno report tou Backtesting.

Montèlo eGARCH − ged kai iGARCH − ged
BackTest Length 48

alpha 1%
Expected Exceed 0.5

Actual V aR Exceed 2
Actual % 4.2%

Unconditional Coverage (Kupiec)
Null −Hypothesis : Correct Exceedances
LR.uc Statistic : 2.718
LR.uc Critical : 3.841
LR.uc p− value : 0.099
Reject Null : NO

Conditional Coverage (Christoffersen)
Null −Hypothesis : Correct Exceedances
LR.cc Statistic : 2.895
LR.cc Critical : 5.991
LR.cc p− value : 0.235
Reject Null : NO
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To gr�fhma pou apeikonÐzei th V aR me epÐpedo empistosÔnhc a = 99% eÐnai to
parak�tw:

 

Sq ma 4.6: Ektim¸menh V aR upì to montèlo eGARCH − ged gia to tameÐo OGA.
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Parak�tw blèpoume to gr�fhma pou apeikonÐzei th V aR me epÐpedo empistosÔnhc
a = 99% gia to montèlo iGARCH − ged:

 

Sq ma 4.7: Ektim¸menh V aR upì to montèlo iGARCH − ged gia to tameÐo OGA.

Parathr seic

Apì ton parap�nw pÐnaka, diapist¸noume ìti to montèlo pou prosarmìzetai kalÔtera
sta dedomèna mac eÐnai to eGARCH − ged kai to iGARCH − ged. Me epÐpedo
empistosÔnhc a = 99% anamèname 0.5 upèrbash en¸ pragmatopoi jhkan 2 uperb�seic
se di�rkeia 48 ebdom�dwn. Autì mac deÐqnei ìti to sugkekrimèna montèla upologismoÔ
thc V aR eÐnai epark .

'Oson afor� to endeqìmeno Ôparxhc sugkentrwmènwn uperb�sewn, mporoÔme na di-
apist¸soume apì ta graf mata ìti se kanèna shmeÐo den emfanÐzetai tètoio endeqìmeno.
Epomènwc kai autì to stoiqeÐo epibebai¸nei akìmh perissìtero thn orjìthta tou
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montèlou.

EpÐshc, ìson afor� to mègejoc twn uperb�sewn, mporoÔme na parathr soume ìti en¸
kaj' ìlh th di�rkeia tou ètouc oi apodìseic kumaÐnontan apì -0.03 èwc +0.04, perÐpou
thn 41h ebdom�da, perÐodoc ìpou ta qrhmatist ria èqasan mèroc thc axÐac touc, lìgw
thc oikonomik c krÐshc, èqoume mÐa meg�lh upèrbash (zhmi�) thc t�xewc tou 16% mèsa
se mÐa ebdom�da.

Tèloc, h melèth twn upìloipwn mejìdwn, èdeixe ìti, efìson to posostì twn uperb�sewn
twn zhmi¸n eÐnai shmantik� megalÔtero apì ton arijmì 1 − a, ìpou a to epÐpedo
empistosÔnhc thc V aR, tìte prokÔptei to sumpèrasma ìti ta upìloipa montèla
upologismoÔ thc V aR upoektimoÔn th V aR.

Parak�tw parajètoume ton pÐnaka me ta mètra kÐndÔnou pou èqoume upologÐsei:

OGA
Measures eGARCH − ged iGARCH − ged

MR -0.00569
Std 0.028827

V olatility 0.02521 0.04216
V aR95% 0.041466 0.069347
V aR99% 0.058647 0.098078
CV aR95% 0.0080131 0.0072285
CV aR99% 0.0072285 0.0072285

Apì ton parap�nw pÐnaka parathroÔme ìti, h mèsh apìdosh twn ebdomadiaÐwn
apodìsewn twn tim¸n twn metoq¸n (MR) gia th trietÐa 2006-2008 eÐnai arnhtik  kai
Ðsh perÐpou me -0,56%. EpÐshc, ìson afor� thn tupik  apìklish (Std) twn istorik¸n
apodìsewn thn Ðdia perÐodo, eÐnai perÐpou 2,88%.

Sth sunèqeia, ektim same b�sh twn dÔo kalÔterwn mejìdwn, th metablhtìthta
(V olatility). ParathroÔme loipìn ìti, me th mèjodo eGARCH − ged ektim same to
volatility perÐpou sto 2,52%, en¸ me th mèjodo iGARCH − ged ektim jhke gÔrw sto
4.21%, posostì pou apoklÐnei arkt� apì thn tupik  apìklish twn istorik¸n apodìsewn.

H ektÐmhsh aut  mac bohj� ston upologismì thc V aR, ìpou me epÐpedo empistosÔnhc
95% upologÐsame ìti anamènetai zhmi� sto qartoful�kio mec thn epìmenh ebdom�da to
polÔ 4,14%. Se antÐjesh me thn �llh mèjodo, ìpou me to Ðdio epÐpedo empistosÔnhc,
anamènetai zhmi� thc t�xhc tou 6,93%. Arket� meg�lh diafor� diapist¸netai kai ston
upologismì thc V aR me epÐpedo empistosÔnhc 99% ìpou me th mèjodo eGARCH − ged
anamènetai zhmi� to polÔ mèqri 5,8% en¸ me th mèjodo iGARCH − ged mèqri kai 9,8%.

Tèloc, upologÐsame kai thn Conditional Value at Risk (CVaR)   alli¸c th mèsh
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anamenìmenh ap¸leia pèran thc V aR. 'Opwc blèpoume, kai me tic dÔo mejìdouc,
anamènetai mia peraitèrw ap¸leia me epÐpedo empistosÔnhc 95% thc t�xewc tou 0,75%.
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4.1.5 TameÐo Nomik¸n

To 5o megalÔtero asfalistikì tameÐo thc q¸rac eÐnai to TameÐo Nomik¸n (T.N), tou
opoÐou h periousÐa, met� kai thn hmeromhnÐa apotÐmhs c stic 31/12/2007, anèrqetai
se 1.380.830.035�. Epiplèon, epeid  se autì to shmeÐo exet�zoume mìno to metoqikì
kef�laio, diapist¸noume ìti to T.N èqei ependÔsei se metoqèc perÐpou 292.322.420�,
dhlad  èna posostì thc t�xhc tou 21,17% epÐ thc sunolik c tou periousÐac.
B�sh loipìn aut¸n twn stoiqeÐwn kai Ôstera apì thn an�lush twn dedomènwn kai
ektÐmhsh twn mejìdwn, diapist¸same ìti ta montèla pou prosarmìzontai kalÔtera eÐnai
to gjrGARCH − ged kai to gjrGARCH − std.

Parak�tw blèpoume ton pÐnaka pou afor� to sugkekrimèno report tou Backtesting.

Montèlo gjrGARCH − ged− std
BackTest Length 48

alpha 1%
Expected Exceed 0.5

Actual V aR Exceed 2
Actual % 4.2%

Unconditional Coverage (Kupiec)
Null −Hypothesis : Correct Exceedances
LR.uc Statistic : 2.718
LR.uc Critical : 3.841
LR.uc p− value : 0.099
Reject Null : NO

Conditional Coverage (Christoffersen)
Null −Hypothesis : Correct Exceedances
LR.cc Statistic : 2.895
LR.cc Critical : 5.991
LR.cc p− value : 0.235
Reject Null : NO
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To gr�fhma pou apeikonÐzei th V aR me epÐpedo empistosÔnhc a = 99% eÐnai to
parak�tw:

 

Sq ma 4.8: Ektim¸menh V aR upì to montèlo gjrGARCH−ged gia to TameÐo Nomik¸n.
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Parak�tw blèpoume to gr�fhma pou apeikonÐzei th V aR me epÐpedo empistosÔnhc
a = 99% gia to montèlo gjrGARCH − std:

 

Sq ma 4.9: Ektim¸menh V aR upì to montèlo gjrGARCH−std gia to TameÐo Nomik¸n.

Parathr seic

Apì ton parap�nw pÐnaka, diapist¸noume ìti to montèlo pou prosarmìzetai kalÔtera
sta dedomèna mac eÐnai to gjrGARCH − ged kai to gjrGARCH − std. Me epÐpedo
empistosÔnhc a = 99% anamèname 0.5 upèrbash en¸ pragmatopoi jhkan 2 uperb�seic
se di�rkeia 48 ebdom�dwn. Autì mac deÐqnei ìti to sugkekrimèna montèla upologismoÔ
thc V aR eÐnai epark .

'Oson afor� to endeqìmeno Ôparxhc sugkentrwmènwn uperb�sewn, mporoÔme na di-
apist¸soume apì to gr�fhma tou montèlou gjrGARCH−std ìti èqoun pragmatopoihjeÐ
2 sugkentrwmènec uperb�seic, shmeÐo pou faner¸nei thn èndeixh autosusqetÐsewc twn
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kindÔnwn. Oi uperb�seic prèpei na eÐnai, kat� to dunatì, omoiìmorfa katanemhmènec
se ìlh th di�rkeia ulopoÐhshc tou Back − Test. Oi èntonec sugkentr¸seic den eÐnai
epijumhtèc kai prèpei na odhgoÔn se anaje¸rhsh tou montèlou upologismoÔ thc V aR.

EpÐshc, ìson afor� to mègejoc twn uperb�sewn, mporoÔme na parathr soume ìti en¸
kaj' ìlh th di�rkeia tou ètouc oi apodìseic kumaÐnontan apì -0.10 èwc +0.10, perÐpou
thn 40h èwc 43h ebdom�da, perÐodoc ìpou ta qrhmatist ria èqasan mèroc thc axÐac touc,
lìgw thc oikonomik c krÐshc, parathr jhkan treic meg�lec diadoqikèc zhmièc Ôyouc
20%, 25% kai 39% mèsa se 1 m na.

Tèloc, h melèth twn upìloipwn mejìdwn, èdeixe ìti, efìson to posostì twn uperb�sewn
twn zhmi¸n eÐnai shmantik� megalÔtero apì ton arijmì 1 − a, ìpou a to epÐpedo
empistosÔnhc thc V aR, tìte prokÔptei to sumpèrasma ìti ta upìloipa montèla
upologismoÔ thc V aR upoektimoÔn th V aR.

Parak�tw parajètoume ton pÐnaka me ta mètra kÐndÔnou pou èqoume upologÐsei:

TameÐo Nomik¸n
Measures gjrGARCH − ged gjrGARCH − std

MR -0.00507
Std 0.068399

V olatility 0.0772 0.07999
V aR95% 0.12698 0.16118
V aR99% 0.17959 0.26916
CV aR95% 0.0087472 0.0087472
CV aR99% 0.0087472 0.0073061

Apì ton parap�nw pÐnaka parathroÔme ìti, h mèsh apìdosh twn ebdomadiaÐwn
apodìsewn twn tim¸n twn metoq¸n (MR) gia th trietÐa 2006-2008 eÐnai arnhtik  kai
Ðsh perÐpou me -0,5%. EpÐshc, ìson afor� thn tupik  apìklish (Std) twn istorik¸n
apodìsewn thn Ðdia perÐodo, eÐnai perÐpou 6,83%.

Sth sunèqeia, ektim same b�sh twn dÔo kalÔterwn mejìdwn, th metablhtìthta
(V olatility). ParathroÔme loipìn ìti, me th mèjodo gjrGARCH − ged ektim same
to volatility perÐpou sto 7,72%, en¸ me th mèjodo gjrGARCH − std ektim jhke gÔrw
sto 7,99%, posostì pou apoklÐnei aisjht� apì thn tupik  apìklish twn istorik¸n
apodìsewn.

H ektÐmhsh aut  mac bohj� ston upologismì thc V aR, ìpou me epÐpedo empistosÔnhc
95% upologÐsame ìti anamènetai zhmi� sto qartoful�kio mec thn epìmenh ebdom�da to
polÔ 12,69%. Se antÐjesh me thn �llh mèjodo, ìpou me to Ðdio epÐpedo empistosÔnhc,
anamènetai zhmi� thc t�xhc tou 16,11%. Arket� meg�lh diafor� diapist¸netai kai ston
upologismì thc V aR me epÐpedo empistosÔnhc 99% ìpou me th mèjodo gjrGARCH−ged
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anamènetai zhmi� to polÔ mèqri 17,9% en¸ me th mèjodo gjrGARCH − std mèqri kai
26,9%.

Tèloc, upologÐsame kai thn Conditional Value at Risk (CVaR)   alli¸c th mèsh
anamenìmenh ap¸leia pèran thc V aR. 'Opwc blèpoume, kai me tic dÔo mejìdouc,
anamènetai mia peraitèrw ap¸leia me epÐpedo empistosÔnhc 95% thc t�xewc tou 0,87%.
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4.1.6 T.E.A.A.P.A.E

To 6o megalÔtero asfalistikì tameÐo thc q¸rac eÐnai to TameÐo Epikourik c Asf�lishc
Asfalist¸n & ProswpikoÔ Asfalistik¸n Epiqeir sewn (TEAAPAE), tou opoÐou
h periousÐa, met� kai thn hmeromhnÐa apotÐmhs c stic 31/12/2007, anèrqetai se
809.462.139�. Epiplèon, epeid  se autì to shmeÐo exet�zoume mìno to metoqikì ke-
f�laio, diapist¸noume ìti to TEAAPAE èqei ependÔsei se metoqèc perÐpou 35.778.226�,
dhlad  èna posostì thc t�xhc tou 4,42% epÐ thc sunolik c tou periousÐac.
B�sh loipìn aut¸n twn stoiqeÐwn kai Ôstera apì thn an�lush twn dedomènwn kai
ektÐmhsh twn mejìdwn, diapist¸same ìti to montèlo pou prosarmìzetai kalÔtera eÐnai
to gjrGARCH − ged.

Parak�tw blèpoume ton pÐnaka pou afor� to sugkekrimèno report tou Backtesting.

Montèlo gjrGARCH − ged
BackTest Length 48

alpha 2.5%
Expected Exceed 1.2

Actual V aR Exceed 3
Actual % 6.2%

Unconditional Coverage (Kupiec)
Null −Hypothesis : Correct Exceedances
LR.uc Statistic : 1.968
LR.uc Critical : 3.841
LR.uc p− value : 0.161
Reject Null : NO

Conditional Coverage (Christoffersen)
Null −Hypothesis : Correct Exceedances
LR.cc Statistic : 4.19
LR.cc Critical : 5.991
LR.cc p− value : 0.123
Reject Null : NO
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To gr�fhma pou apeikonÐzei th V aR me epÐpedo empistosÔnhc a = 97.5% eÐnai to
parak�tw:

 

Sq ma 4.10: Ektim¸menh V aR upì to montèlo gjrGARCH − ged gia to TEAAPAE.

Parathr seic

Apì ton parap�nw pÐnaka, diapist¸noume ìti to montèlo pou prosarmìzetai kalÔtera
sta dedomèna mac eÐnai to gjrGARCH − ged. Me epÐpedo empistosÔnhc a = 97, 5%
anamèname 1.2 upèrbash en¸ pragmatopoi jhkan 3 uperb�seic se di�rkeia 48 ebdom�dwn.
Autì mac deÐqnei oriak� ìti to sugkekrimèno montèlo upologismoÔ thc V aR eÐnai
eparkèc.

'Oson afor� to endeqìmeno Ôparxhc sugkentrwmènwn uperb�sewn, mporoÔme na di-
apist¸soume apì to gr�fhma tou montèlou gjrGARCH−ged ìti èqoun pragmatopoihjeÐ
2 sugkentrwmènec uperb�seic apì tic 3 sunolik�,th 40h ebdom�da, shmeÐo pou faner¸nei
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èntona thn èndeixh autosusqetÐsewc twn kindÔnwn. Oi uperb�seic prèpei na eÐnai, kat�
to dunatì, omoiìmorfa katanemhmènec se ìlh th di�rkeia ulopoÐhshc tou Back − Test.
Oi èntonec sugkentr¸seic den eÐnai epijumhtèc kai prèpei na odhgoÔn se anaje¸rhsh
tou montèlou upologismoÔ thc V aR.

EpÐshc, ìson afor� to mègejoc twn uperb�sewn, mporoÔme na parathr soume ìti en¸
kaj' ìlh th di�rkeia tou ètouc oi apodìseic kumaÐnontan apì -0.05 èwc +0.09, perÐpou
thn 41h ebdom�da, perÐodoc ìpou ta qrhmatist ria èqasan mèroc thc axÐac touc, lìgw
thc oikonomik c krÐshc, èqoume treic uperb�seic (zhmièc) thc t�xewc tou 11% kaj¸c
kai mÐa meg�lh zhmi� thc t�xewc tou 20% thn Ðdia perÐodo, zhmi� pou thn eÐqe problèyei
èstw oriak� h V aR.

Tèloc, h melèth twn upìloipwn mejìdwn, èdeixe ìti, efìson to posostì twn uperb�sewn
twn zhmi¸n eÐnai shmantik� megalÔtero apì ton arijmì 1 − a, ìpou a to epÐpedo
empistosÔnhc thc V aR, tìte prokÔptei to sumpèrasma ìti ta upìloipa montèla
upologismoÔ thc V aR upoektimoÔn th V aR. Kanèna ìmwc montèlo de prosarmìzetai
pl rwc sta dedomèna mac, ki autì odhgeÐ se mia esfalmènh antÐlhyh tou kindÔnou kai
ousiastik� sthn anaje¸rhsh tou montèlou upologismoÔ thc V aR.

Parak�tw parajètoume ton pÐnaka me ta mètra kÐndÔnou pou èqoume upologÐsei:

TEAAPAE
Measures gjrGARCH − ged

MR -0.004636
Std 0.045317

V olatility 0.05987
V aR95% 0.09847
V aR99% 0.139278
CV aR95% 0.008364
CV aR99% 0.006026

Apì ton parap�nw pÐnaka parathroÔme ìti, h mèsh apìdosh twn ebdomadiaÐwn
apodìsewn twn tim¸n twn metoq¸n (MR) gia th trietÐa 2006-2008 eÐnai arnhtik  kai
Ðsh perÐpou me -0,46%. EpÐshc, ìson afor� thn tupik  apìklish (Std) twn istorik¸n
apodìsewn thn Ðdia perÐodo, eÐnai perÐpou 4,53%.

Sth sunèqeia, ektim same b�sh thc kalÔterhc mejìdou, th metablhtìthta (V olatility).
ParathroÔme loipìn ìti, me th mèjodo gjrGARCH − ged ektim same to volatility
perÐpou sto 5,98%, posostì pou apèqei aisjht� apì thn tupik  apìklish twn istorik¸n
apodìsewn.

H ektÐmhsh aut  mac bohj� ston upologismì thc V aR, ìpou me epÐpedo empistosÔnhc
95% upologÐsame ìti anamènetai zhmi� sto qartoful�kio mec thn epìmenh ebdom�da
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to polÔ 9,84%. 'Oson afor� ton upologismì thc V aR me epÐpedo empistosÔnhc 99%.
upologÐsame ìti anamènetai zhmi� to polÔ mèqri 13,92% gia perÐodo 1 ebdom�dac.

Tèloc, upologÐsame kai thn Conditional Value at Risk (CVaR)   alli¸c th mèsh
anamenìmenh ap¸leia pèran thc V aR. 'Opwc blèpoume, anamènetai mia peraitèrw ap¸leia
me epÐpedo empistosÔnhc 95% thc t�xewc tou 0,83%, en¸ me epÐpedo empistosÔnhc 99%
mia epiplèon ap¸leia thc t�xewc tou 0,60%.
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4.1.7 T.A.P. O.T.E

To 7o megalÔtero asfalistikì tameÐo thc q¸rac eÐnai to TameÐo Arwg c ProswpikoÔ
OTE (TAPOTE), tou opoÐou h periousÐa, met� kai thn hmeromhnÐa apotÐmhs c stic
31/12/2007, anèrqetai se 779.583.211�. Epiplèon, epeid  se autì to shmeÐo exet�zoume
mìno to metoqikì kef�laio, diapist¸noume ìti to TAPOTE èqei ependÔsei se metoqèc
perÐpou 33.524.393�, dhlad  èna posostì thc t�xhc tou 4,3% epÐ thc sunolik c tou
periousÐac.
B�sh loipìn aut¸n twn stoiqeÐwn kai Ôstera apì thn an�lush twn dedomènwn kai
ektÐmhsh twn mejìdwn, diapist¸same ìti to montèla pou prosarmìzontai kalÔtera eÐnai
ta sGARCH − nig, iGARCH − nig kai apARCH − nig.

Parak�tw blèpoume ton pÐnaka pou afor� to sugkekrimèno report tou Backtesting.

Montèlo sGARCH, iGARCH, apARCH − nig
BackTest Length 48

alpha 1%
Expected Exceed 0.5

Actual V aR Exceed 0
Actual % 0%

Unconditional Coverage (Kupiec)
Null −Hypothesis : Correct Exceedances
LR.uc Statistic : 0.965
LR.uc Critical : 3.841
LR.uc p− value : 0.326
Reject Null : NO

Conditional Coverage (Christoffersen)
Null −Hypothesis : Correct Exceedances
LR.cc Statistic : 0.965
LR.cc Critical : 5.991
LR.cc p− value : 0.617
Reject Null : NO
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To gr�fhma pou apeikonÐzei th V aR me epÐpedo empistosÔnhc a = 99% eÐnai to
parak�tw:

 

Sq ma 4.11: Ektim¸menh V aR upì to montèlo sGARCH − nig gia to TAPOTE.
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Parak�tw blèpoume to gr�fhma pou apeikonÐzei th V aR me epÐpedo empistosÔnhc
a = 99% gia to montèlo iGARCH − nig:

 

Sq ma 4.12: Ektim¸menh V aR upì to montèlo iGARCH − nig gia to TAPOTE.
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EpÐshc blèpoume kai to gr�fhma pou apeikonÐzei th V aR me epÐpedo empistosÔnhc
a = 99% gia to montèlo apARCH − nig:

 

Sq ma 4.13: Ektim¸menh V aR upì to montèlo apARCH − nig gia to TAPOTE.

Parathr seic

Apì ton parap�nw pÐnaka, diapist¸noume ìti to montèlo pou prosarmìzetai kalÔtera
sta dedomèna mac eÐnai to sGARCH − nig, to iGARCH − nig kai to apARCH − nig.
Me epÐpedo empistosÔnhc a = 99% anamèname 0.5 upèrbash en¸ pragmatopoi jhkan 0
uperb�seic se di�rkeia 48 ebdom�dwn. Autì mac deÐqnei ìti to sugkekrimèna montèla
upologismoÔ thc V aR eÐnai pl rwc epark .

'Oson afor� to endeqìmeno Ôparxhc sugkentrwmènwn uperb�sewn, mporoÔme na di-
apist¸soume kai apì ta trÐa graf mata tou ìti den èqoun pragmatopoihjeÐ sugken-
trwmènec uperb�seic se ìlh th di�rkeia tou ètouc, shmeÐo pou faner¸nei ìti eÐnai, kat�
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to dunatì, omoiìmorfa katanemhmènec se ìlh th di�rkeia ulopoÐhshc tou Back − Test.
De qrei�zetai na gÐnei kamÐa anaje¸rhsh tou montèlou upologismoÔ.

EpÐshc, ìson afor� to mègejoc twn uperb�sewn, mporoÔme na parathr soume ìti
kaj' ìlh th di�rkeia tou ètouc oi apodìseic kumaÐnontan apì -0.10 èwc +0.10, kai
den pragmatopoi jhke kamÐa upèrbash meg�lou megèjouc. Qarakthristik� mporoÔme
na poÔme ìti, th krÐsimh perÐodo met� thn 40h ebdom�da, eÐqame mia pt¸sh thc axÐac tou
qartofulakÐou kat� 14% perÐpou, all� to montèlo eÐqe problèyei aut n upèrbash.

Tèloc, h melèth twn upìloipwn mejìdwn, èdeixe ìti, to posostì twn uperb�sewn
twn zhmi¸n den eÐnai shmantik� megalÔtero apì ton arijmì 1 − a, ìpou a to epÐpedo
empistosÔnhc thc V aR, opìte mporoume na poÔme ìti kai ta upìloipa montèla
upologismoÔ thc V aR èqoun mia polÔ kal  prosarmog .

Parak�tw parajètoume ton pÐnaka me ta mètra kÐndÔnou pou èqoume upologÐsei:

TAPOTE
Measures sGARCH − nig iGARCH − nig apARCH − nig

MR -0.007441
Std 0.04090

V olatility 0.04844 0.0488 0.03931
V aR95% 0.07708 0.07766 0.06255
V aR99% 0.13088 0.131852 0.106211
CV aR95% 0.010044 0.010044 0.01060
CV aR99% 0.007441 0.007441 0.0082529

Apì ton parap�nw pÐnaka parathroÔme ìti, h mèsh apìdosh twn ebdomadiaÐwn
apodìsewn twn tim¸n twn metoq¸n (MR) gia th trietÐa 2006-2008 eÐnai arnhtik  kai
Ðsh perÐpou me -0,74%. EpÐshc, ìson afor� thn tupik  apìklish (Std) twn istorik¸n
apodìsewn thn Ðdia perÐodo, eÐnai perÐpou 4,09%.

Sth sunèqeia, ektim same b�sh twn tri¸n kalÔterwn mejìdwn, th metablhtìthta
(V olatility). ParathroÔme loipìn ìti, me th mèjodo sGARCH − nig ektim same to
volatility perÐpou sto 4,84%, en¸ me th mèjodo iGARCH − nig ektim jhke gÔrw
sto 4,88%, posostì pou den apoklÐnei arket� apì thn tupik  apìklish twn istorik¸n
apodìsewn. 'Omwc me th mèjodo apARCH − nig ektim same to volatility sto 3,93%
posostì pou plhsi�zei polÔ thn tupik  apìklish.

H ektÐmhsh aut  mac bohj� ston upologismì thc V aR, ìpou me epÐpedo empistosÔnhc
95% upologÐsame ìti anamènetai zhmi� sto qartoful�kio mec thn epìmenh ebdom�da to
polÔ 7,70%. Se antÐjesh me tic �llec mejìdouc, ìpou me to Ðdio epÐpedo empistosÔnhc,
anamènetai zhmi� thc t�xhc tou 7,76% kai 6,25% antÐstoiqa. 'Oson afor� ton upologismì
thc V aR me epÐpedo empistosÔnhc 99% me th mèjodo sGARCH − nig anamènetai zhmi�
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to polÔ mèqri 13,08%, me th mèjodo iGARCH−nig mèqri kai 13,18% en¸ me th mèjodo
iGARCH − nig upologÐzetai gÔrw sto 10,62% .

Tèloc, upologÐsame kai thn Conditional Value at Risk (CVaR)   alli¸c th mèsh
anamenìmenh ap¸leia pèran thc V aR. 'Opwc blèpoume, kai me tic treic mejìdouc,
anamènetai mia peraitèrw ap¸leia me epÐpedo empistosÔnhc 95% thc t�xewc tou 1%,
en¸ me epÐpedo empistosÔnhc 99% gÔrw sto 0,75%.
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4.1.8 T.S.P.E.T.E

To 8o megalÔtero asfalistikì tameÐo thc q¸rac eÐnai to TameÐo Sunt�xewc ProswpikoÔ
Ejnik c Trapèzhc thc Ell�doc (TSPETE), tou opoÐou h periousÐa, met� kai thn
hmeromhnÐa apotÐmhs c stic 31/12/2007, anèrqetai se 696.282.857�. Epiplèon, epeid  se
autì to shmeÐo exet�zoume mìno to metoqikì kef�laio, diapist¸noume ìti to TSPETE
èqei ependÔsei se metoqèc perÐpou 8.355.394�, dhlad  èna posostì thc t�xhc tou 1,2%
epÐ thc sunolik c tou periousÐac.
B�sh loipìn aut¸n twn stoiqeÐwn kai Ôstera apì thn an�lush twn dedomènwn kai
ektÐmhsh twn mejìdwn, diapist¸same ìti to montèlo pou prosarmìzetai kalÔtera eÐnai
to sGARCH − nig.

Parak�tw blèpoume ton pÐnaka pou afor� to sugkekrimèno report tou Backtesting.

Montèlo sGARCH − nig
BackTest Length 48

alpha 1%
Expected Exceed 0.5

Actual V aR Exceed 2
Actual % 4.2%

Unconditional Coverage (Kupiec)
Null −Hypothesis : Correct Exceedances
LR.uc Statistic : 2.718
LR.uc Critical : 3.841
LR.uc p− value : 0.099
Reject Null : NO

Conditional Coverage (Christoffersen)
Null −Hypothesis : Correct Exceedances
LR.cc Statistic : 6.896
LR.cc Critical : 5.991
LR.cc p− value : 0.032
Reject Null : Y ES

146



To gr�fhma pou apeikonÐzei th V aR me epÐpedo empistosÔnhc a = 99% eÐnai to
parak�tw:

 

Sq ma 4.14: Ektim¸menh V aR upì to montèlo sGARCH − nig gia to TSPETE.

Parathr seic

Apì ton parap�nw pÐnaka, diapist¸noume ìti to montèlo pou prosarmìzetai kalÔtera
sta dedomèna mac eÐnai to sGARCH−nig. Me epÐpedo empistosÔnhc a = 99% anamèname
0.5 upèrbash en¸ pragmatopoi jhkan 2 uperb�seic se di�rkeia 48 ebdom�dwn. Autì mac
deÐqnei ìti to sugkekrimèno montèlo upologismoÔ thc V aR eÐnai eparkèc.

'Oson afor� to endeqìmeno Ôparxhc sugkentrwmènwn uperb�sewn, mporoÔme na di-
apist¸soume apì to gr�fhma tou montèlou sGARCH −nig ìti èqoun pragmatopoihjeÐ
2 sugkentrwmènec uperb�seic, shmeÐo pou faner¸nei thn èndeixh autosusqetÐsewc twn
kindÔnwn. Oi uperb�seic prèpei na eÐnai, kat� to dunatì, omoiìmorfa katanemhmènec
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se ìlh th di�rkeia ulopoÐhshc tou Back − Test. Oi èntonec sugkentr¸seic den eÐnai
epijumhtèc kai prèpei na odhgoÔn se anaje¸rhsh tou montèlou upologismoÔ thc V aR.

EpÐshc, ìson afor� to mègejoc twn uperb�sewn, mporoÔme na parathr soume ìti en¸
kaj' ìlh th di�rkeia tou ètouc oi apodìseic kumaÐnontan apì -0.05 èwc +0.06, perÐpou
thn 40h ebdom�da, perÐodoc ìpou ta qrhmatist ria èqasan mèroc thc axÐac touc, lìgw
thc oikonomik c krÐshc, èqoume dÔo uperb�seic (zhmièc) thc t�xewc tou 21% h k�je mÐa
mèsa se mÐa ebdom�da. To qartoful�kio tou tameÐou èqase apì thn axÐa tou perÐpou
40% mèsa se dÔo ebdom�dec.

Tèloc, h melèth twn upìloipwn mejìdwn, èdeixe ìti, efìson to posostì twn uperb�sewn
twn zhmi¸n eÐnai shmantik� megalÔtero apì ton arijmì 1 − a, ìpou a to epÐpedo
empistosÔnhc thc V aR, tìte prokÔptei to sumpèrasma ìti ta upìloipa montèla
upologismoÔ thc V aR upoektimoÔn th V aR.

Parak�tw parajètoume ton pÐnaka me ta mètra kÐndÔnou pou èqoume upologÐsei:

TSPETE
Measures sGARCH − nig

MR -0.006394
Std 0.06758

V olatility 0.06417
V aR95% 0.102118
V aR99% 0.173380
CV aR95% 0.011323
CV aR99% 0.008788

Apì ton parap�nw pÐnaka parathroÔme ìti, h mèsh apìdosh twn ebdomadiaÐwn
apodìsewn twn tim¸n twn metoq¸n (MR) gia th trietÐa 2006-2008 eÐnai arnhtik  kai
Ðsh perÐpou me -0,63%. EpÐshc, ìson afor� thn tupik  apìklish (Std) twn istorik¸n
apodìsewn thn Ðdia perÐodo, eÐnai perÐpou 6,75%.

Sth sunèqeia, ektim same b�sh thc kalÔterhc mejìdou, th metablhtìthta (V olatility).
ParathroÔme loipìn ìti, me th mèjodo sGARCH − nig ektim same to volatility
perÐpou sto 6,41%, posostì pou eÐnai polÔ kont� sthn tupik  apìklish twn istorik¸n
apodìsewn.

H ektÐmhsh aut  mac bohj� ston upologismì thc V aR, ìpou me epÐpedo empistosÔnhc
95% upologÐsame ìti anamènetai zhmi� sto qartoful�kio mec thn epìmenh ebdom�da to
polÔ 10,21%. 'Oson afor� ton upologismì thc V aR me epÐpedo empistosÔnhc 99%.
upologÐsame ìti anamènetai zhmi� to polÔ mèqri 17,33% gia perÐodo 1 ebdom�dac.

Tèloc, upologÐsame kai thn Conditional Value at Risk (CVaR)   alli¸c th mèsh
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anamenìmenh ap¸leia pèran thc V aR. 'Opwc blèpoume, anamènetai mia peraitèrw ap¸leia
me epÐpedo empistosÔnhc 95% thc t�xewc tou 1,13%, en¸ me epÐpedo empistosÔnhc 99%
mia epiplèon ap¸leia thc t�xewc tou 0,87%.
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4.1.9 T.U.D.K.U

To 9o megalÔtero asfalistikì tameÐo thc q¸rac eÐnai to TameÐo UgeÐac Dhmotik¸n &
Koinwtik¸n Upall lwn (TUDKU), tou opoÐou h periousÐa, met� kai thn hmeromhnÐa
apotÐmhs c stic 31/12/2007, anèrqetai se 686.488.948�. Epiplèon, epeid  se autì
to shmeÐo exet�zoume mìno to metoqikì kef�laio, diapist¸noume ìti to TUDKU èqei
ependÔsei se metoqèc perÐpou 7.551.378�, dhlad  èna posostì thc t�xhc tou 1,1% epÐ
thc sunolik c tou periousÐac.
B�sh loipìn aut¸n twn stoiqeÐwn kai Ôstera apì thn an�lush twn dedomènwn kai
ektÐmhsh twn mejìdwn, diapist¸same ìti to montèlo pou prosarmìzetai kalÔtera eÐnai
to gjrGARCH − std.

Parak�tw blèpoume ton pÐnaka pou afor� to sugkekrimèno report tou Backtesting.

Montèlo gjrGARCH − std
BackTest Length 48

alpha 1%
Expected Exceed 0.5

Actual V aR Exceed 2
Actual % 4.2%

Unconditional Coverage (Kupiec)
Null −Hypothesis : Correct Exceedances
LR.uc Statistic : 2.718
LR.uc Critical : 3.841
LR.uc p− value : 0.099
Reject Null : NO

Conditional Coverage (Christoffersen)
Null −Hypothesis : Correct Exceedances
LR.cc Statistic : 2.895
LR.cc Critical : 5.991
LR.cc p− value : 0.235
Reject Null : NO
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To gr�fhma pou apeikonÐzei th V aR me epÐpedo empistosÔnhc a = 99% eÐnai to
parak�tw:

 

Sq ma 4.15: Ektim¸menh V aR upì to montèlo gjrGARCH − std gia to TUDKU.

Parathr seic

Apì ton parap�nw pÐnaka, diapist¸noume ìti to montèlo pou prosarmìzetai kalÔtera
sta dedomèna mac eÐnai to gjrGARCH − std. Me epÐpedo empistosÔnhc a = 99%
anamèname 0.5 upèrbash en¸ pragmatopoi jhkan 2 uperb�seic se di�rkeia 48 ebdom�dwn.
Autì mac deÐqnei ìti to sugkekrimèno montèlo upologismoÔ thc V aR eÐnai eparkèc.

'Oson afor� to endeqìmeno Ôparxhc sugkentrwmènwn uperb�sewn, mporoÔme na di-
apist¸soume apì to gr�fhma tou montèlou sGARCH − nig ìti èqei pragmatopoihjeÐ
1 upèrbash all� kai dÔo oriakèc uperb�seic. Autì to di�sthma faÐnetai kajar� ìti
up rxe mia meg�lh suneq  pt¸sh thc axÐac tou qartofulakÐou tou tameÐou, dhlad  eÐqe
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mia pt¸sh thc t�xhc tou 50% se èna m na.

EpÐshc, ìson afor� to mègejoc twn uperb�sewn, mporoÔme na parathr soume ìti en¸
kaj' ìlh th di�rkeia tou ètouc oi apodìseic kumaÐnontan apì -0.05 èwc +0.10, perÐpou
thn 39h ebdom�da, perÐodoc ìpou ta qrhmatist ria èqasan mèroc thc axÐac touc, lìgw
thc oikonomik c krÐshc, èqoume mÐa upèrbash (zhmi�) thc t�xewc tou 15% mèsa se mÐa
ebdom�da kai dÔo epiplèon problèyimec ap¸leiec thc t�xewc tou 15% kai 25% h k�je mÐa.

Tèloc, h melèth twn upìloipwn mejìdwn, èdeixe ìti, efìson to posostì twn uperb�sewn
twn zhmi¸n eÐnai shmantik� megalÔtero apì ton arijmì 1 − a, ìpou a to epÐpedo
empistosÔnhc thc V aR, tìte prokÔptei to sumpèrasma ìti ta upìloipa montèla
upologismoÔ thc V aR upoektimoÔn th V aR.

Parak�tw parajètoume ton pÐnaka me ta mètra kÐndÔnou pou èqoume upologÐsei:

TUDKU
Measures gjrGARCH − std

MR -0.003617
Std 0.05065

V olatility 0.0591
V aR95% 0.11909
V aR99% 0.19886
CV aR95% 0.006565
CV aR99% 0.006565

Apì ton parap�nw pÐnaka parathroÔme ìti, h mèsh apìdosh twn ebdomadiaÐwn
apodìsewn twn tim¸n twn metoq¸n (MR) gia th trietÐa 2006-2008 eÐnai arnhtik  kai
Ðsh perÐpou me -0,36%. EpÐshc, ìson afor� thn tupik  apìklish (Std) twn istorik¸n
apodìsewn thn Ðdia perÐodo, eÐnai perÐpou 5,06%.

Sth sunèqeia, ektim same b�sh thc kalÔterhc mejìdou, th metablhtìthta (V olatility).
ParathroÔme loipìn ìti, me th mèjodo gjrGARCH − std ektim same to volatility
perÐpou sto 5,91%, posostì pou eÐnai kont� sthn tupik  apìklish twn istorik¸n
apodìsewn.

H ektÐmhsh aut  mac bohj� ston upologismì thc V aR, ìpou me epÐpedo empistosÔnhc
95% upologÐsame ìti anamènetai zhmi� sto qartoful�kio mec thn epìmenh ebdom�da to
polÔ 11,90%. 'Oson afor� ton upologismì thc V aR me epÐpedo empistosÔnhc 99%.
upologÐsame ìti anamènetai zhmi� to polÔ mèqri 19,80% gia perÐodo 1 ebdom�dac.

Tèloc, upologÐsame kai thn Conditional Value at Risk (CVaR)   alli¸c th mèsh
anamenìmenh ap¸leia pèran thc V aR. 'Opwc blèpoume, anamènetai mia peraitèrw ap¸leia
me epÐpedo empistosÔnhc 95% thc t�xewc tou 0,65%, en¸ me epÐpedo empistosÔnhc 99%

152



mia epiplèon ap¸leia thc t�xewc tou 0,65%.

153



4.1.10 T.S.P.E.A.J

To 10o megalÔtero asfalistikì tameÐo thc q¸rac eÐnai to TameÐo Sunt�xewc Prosw-
pikoÔ EfhmerÐdwn Ajhn¸n-JessalonÐkhc (TSPEAJ), tou opoÐou h periousÐa, met� kai
thn hmeromhnÐa apotÐmhs c stic 31/12/2007, anèrqetai se 664.984.155�. Epiplèon,
epeid  se autì to shmeÐo exet�zoume mìno to metoqikì kef�laio, diapist¸noume ìti to
TSPEAJ èqei ependÔsei se metoqèc perÐpou 6.248.510�, dhlad  èna posostì thc t�xhc
tou 0,94% epÐ thc sunolik c tou periousÐac.
B�sh loipìn aut¸n twn stoiqeÐwn kai Ôstera apì thn an�lush twn dedomènwn kai
ektÐmhsh twn mejìdwn, diapist¸same ìti to montèlo pou prosarmìzetai kalÔtera eÐnai
to sGARCH − std.

Parak�tw blèpoume ton pÐnaka pou afor� to sugkekrimèno report tou Backtesting.

Montèlo sGARCH − std
BackTest Length 48

alpha 1%
Expected Exceed 0.5

Actual V aR Exceed 1
Actual % 2.1%

Unconditional Coverage (Kupiec)
Null −Hypothesis : Correct Exceedances
LR.uc Statistic : 0.434
LR.uc Critical : 3.841
LR.uc p− value : 0.51
Reject Null : NO

Conditional Coverage (Christoffersen)
Null −Hypothesis : Correct Exceedances
LR.cc Statistic : 0.477
LR.cc Critical : 5.991
LR.cc p− value : 0.788
Reject Null : NO
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To gr�fhma pou apeikonÐzei th V aR me epÐpedo empistosÔnhc a = 99% eÐnai to
parak�tw:

 

Sq ma 4.16: Ektim¸menh V aR upì to montèlo sGARCH − std gia to TSPEAJ.

Parathr seic

Apì ton parap�nw pÐnaka, diapist¸noume ìti to montèlo pou prosarmìzetai kalÔtera
sta dedomèna mac eÐnai to sGARCH−std. Me epÐpedo empistosÔnhc a = 99% anamèname
0.5 upèrbash en¸ pragmatopoi jhke 1 upèrbash se di�rkeia 48 ebdom�dwn. Autì mac
deÐqnei ìti to sugkekrimèno montèlo upologismoÔ thc V aR eÐnai eparkèc.

'Oson afor� to endeqìmeno Ôparxhc sugkentrwmènwn uperb�sewn, mporoÔme na di-
apist¸soume apì to gr�fhma tou montèlou gjrGARCH − std ìti den èqoume sug-
kentrwmènec uperb�seic, shmeÐo pou den faner¸nei thn èndeixh autosusqetÐsewc twn
kindÔnwn. Oi uperb�seic prèpei na eÐnai, kat� to dunatì, omoiìmorfa katanemhmènec
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se ìlh th di�rkeia ulopoÐhshc tou Back − Test. Oi èntonec sugkentr¸seic den eÐnai
epijumhtèc kai prèpei na odhgoÔn se anaje¸rhsh tou montèlou upologismoÔ thc V aR.

EpÐshc, ìson afor� to mègejoc twn uperb�sewn, mporoÔme na parathr soume ìti en¸
kaj' ìlh th di�rkeia tou ètouc oi apodìseic kumaÐnontan apì -0.05 èwc +0.05, perÐpou
thn 41h ebdom�da, perÐodoc ìpou ta qrhmatist ria èqasan mèroc thc axÐac touc, lìgw
thc oikonomik c krÐshc, èqoume mÐa upèrbash (zhmi�) thc t�xewc tou 9% mèsa se mÐa
ebdom�da.

Tèloc, h melèth twn upìloipwn mejìdwn, èdeixe ìti, efìson to posostì twn uperb�sewn
twn zhmi¸n eÐnai shmantik� megalÔtero apì ton arijmì 1 − a, ìpou a to epÐpedo
empistosÔnhc thc V aR, tìte prokÔptei to sumpèrasma ìti ta upìloipa montèla
upologismoÔ thc V aR upoektimoÔn th V aR.

Parak�tw parajètoume ton pÐnaka me ta mètra kÐndÔnou pou èqoume upologÐsei:

TSPEAJ
Measures sGARCH − std

MR -0.001972
Std 0.02969

V olatility 0.03465
V aR95% 0.06982
V aR99% 0.11659
CV aR95% 0.003342
CV aR99% 0.00277

Apì ton parap�nw pÐnaka parathroÔme ìti, h mèsh apìdosh twn ebdomadiaÐwn
apodìsewn twn tim¸n twn metoq¸n (MR) gia th trietÐa 2006-2008 eÐnai arnhtik  kai
Ðsh perÐpou me -0,19%. EpÐshc, ìson afor� thn tupik  apìklish (Std) twn istorik¸n
apodìsewn thn Ðdia perÐodo, eÐnai perÐpou 2,96%.

Sth sunèqeia, ektim same b�sh thc kalÔterhc mejìdou, th metablhtìthta (V olatility).
ParathroÔme loipìn ìti, me th mèjodo sGARCH−std ektim same to volatility perÐpou
sto 3,46%, posostì pou eÐnai sqetik� kont� sthn tupik  apìklish twn istorik¸n
apodìsewn.

H ektÐmhsh aut  mac bohj� ston upologismì thc V aR, ìpou me epÐpedo empistosÔnhc
95% upologÐsame ìti anamènetai zhmi� sto qartoful�kio mec thn epìmenh ebdom�da
to polÔ 6,98%. 'Oson afor� ton upologismì thc V aR me epÐpedo empistosÔnhc 99%.
upologÐsame ìti anamènetai zhmi� to polÔ mèqri 11,60% gia perÐodo 1 ebdom�dac.

Tèloc, upologÐsame kai thn Conditional Value at Risk (CVaR)   alli¸c th mèsh
anamenìmenh ap¸leia pèran thc V aR. 'Opwc blèpoume, anamènetai mia peraitèrw ap¸leia
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me epÐpedo empistosÔnhc 95% thc t�xewc tou 0,33%, en¸ me epÐpedo empistosÔnhc 99%
mia epiplèon ap¸leia thc t�xewc tou 0,27%.
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Sugkentrwtikìc PÐnakac

Parak�tw parajètoume dÔo pÐnakec, oi opoÐoi emperièqoun ìla ta mètra kindÔnou pou
èqoume upologÐsei me tic di�forec mejìdouc pou analÔsame, kai mporoÔme plèon na
sugkrÐnoume ta statistik� kai na bg�loume qr sima sumper�smata.

SunoyÐzontac, èqontac ektim sei to volatility qrhsimopoi¸ntac ta montèla pou prosar-
mìzontai, upologÐsame arqik� th mèsh apìdosh (MR) twn ebdomadiaÐwn apodìsewn gia
ìlh th perÐodo 2006-2008, thn tupik  apìklish (std) twn apodìsewn kaj¸c kai ta mètra
kindÔnou pou mac endiafèroun (V aR kai CV aR). Tèloc, upologÐzoume kai ton deÐkth
Sharpe, sÔmfwna me ton opoÐo ìso megalÔterh eÐnai h tim  tou tìso kalÔterh apìdosh
eÐqe to qartoful�kio kat� thn exetazìmenh perÐodo.

O pr¸toc pÐnakac emfanÐzei ta apotelèsmata gia ta pr¸ta 5 asfalistik� tameÐa:

Measures I.K.A-E.T.A.M. T.S.M.E.D.E T.E.A.D.U O.G.A T.N
MR -0.0052 -0.0032 -0.0012 -0.0056 -0.0050
Std 0.0669 0.0342 0.0312 0.0288 0.0684

V olatility 0.0707 0.0492 0.0651 0.0252 0.0772
V aR95% 0.0915 0.0639 0.0643 0.0420 0.0976
V aR99% 0.2213 0.1020 0.1085 0.0708 0.2235
CV aR95% 0.1761 0.0834 0.1012 0.0719 0.1780
CV aR99% 0.2978 0.1082 0.1522 0.1155 0.3059

Sharpe Ratio -0.0783 -0.0955 -0.1204 -0.1973 -0.0742

O deÔteroc pÐnakac emfanÐzei ta apotelèsmata gia ta upìloipa 5 tameÐa:

Measures TEAAPAE TAP.OTE TSPETE TUDKU TSPEAJ
MR -0.0046 -0.0074 -0.0063 -0.0036 -0.0019
Std 0.0453 0.0409 0.0675 0.0506 0.0297

V olatility 0.0598 0.0393 0.0641 0.0591 0.0346
V aR95% 0.0737 0.0636 0.0962 0.0724 0.0507
V aR99% 0.1257 0.1385 0.2250 0.1522 0.0619
CV aR95% 0.1138 0.1160 0.1817 0.1232 0.0620
CV aR99% 0.1814 0.2161 0.3157 0.1969 0.0778

Sharpe Ratio -0.1024 -0.1819 -0.0945 -0.0714 -0.0663
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