
PANEPISTHMIO PEIRAIWS

TMHMA STATISTIKHS

KAI ASFALISTIKHS EPISTHMHS

PROGRAMMA METAPTUQIAKWN SPOUDWN

ANALOGISTIKHS EPISTHMHS

KAI DIOIKHTIKHS KINDUNOU

Apì KoinoÔ DiaqeÐrish Periousiakÿn StoiqeÐwn kai

Upoqreÿsewn Epaggelmatikÿn TameÐwn Me th Qrăsh

Mejìdwn AnosopoÐhshc

IwĹnnhc Lètsioc

Diplwmatikă ErgasÐa

PeiraiĹc,

2009



EuqaristÐec

Sto shmeÐo autì ja ăjela na euqaristăsw ton epiblèponta kajhghtă mou k. S. Brìnto

gia thn anĹjesh thc diplwmatikăc ergasÐac kai th sumbolă tou sthn diekperaÐwsh

thc, kajÿc kai ta Ĺlla dÔo mèlh thc trimeloÔc epitropăc k. E. QatzhkwnstantinÐdh

kai k. M. NektĹrio gia to qrìno pou dièjesan gia th melèth thc ergasÐac kai gia

tic parathrăseic touc. Tèloc ja ăjela na euqaristăsw touc goneÐc mou gia thn

kajodăghsh kai thn hjikă sumparĹstash pou mou prosèferan ìla autĹ ta qrìnia.

i



PerÐlhyh

Ta omìloga apoteloÔn qrhmatooikonomikoÔc tÐtlouc stouc opoÐouc suqnĹ ependÔoun

ta suntaxiodotikĹ tameÐa. Sthn paroÔsa ergasÐa exetĹzontai ta basikĹ stoiqeÐa twn

omolìgwn, oi kÐndunoi epèndushc se autĹ kai eisĹgontai oi ènnoiec thc diĹrkeiac kai

thc kurtìthtac, pou apoteloÔn mètra ta opoÐa parèqoun th dunatìthta gia mètrh-

sh kai diaqeÐrish thc èkjeshc ston epitokiakì kÐnduno. Ta epaggelmatikĹ tameÐa

epidiÿkoun th susthmatikă parakoloÔjhsh kai thn elaqistopoÐhsh tou bajmoÔ epi-

kindunìthtac tou qartofulakÐou touc, diamorfÿnontac tic ependÔseic touc ètsi ÿste

na antikatoptrÐzoun kai ta qarakthristikĹ twn upoqreÿsewn touc. Skopìc autăc

thc ergasÐac eÐnai na parousiĹsoume trìpouc epèndushc twn periousiakÿn stoiqeÐ-

wn enìc epaggelmatikoÔ tameÐou, ètsi ÿste to tameÐo na eÐnai se jèsh na kalÔyei tic

upoqreÿseic tou kai epiplèon na prostateujeÐ apì ton epitokiakì kÐnduno kai ton kÐn-

duno epanepèndushc. ParousiĹzontai oi ependutikèc strathgikèc thc anosopoÐhshc

kai thc dedication, kai gÐnetai h arijmhtikă efarmogă autÿn ston klĹdo Allhlo-

bohjeÐac tou EpaggelmatikoÔ TameÐou AsfĹlishc Oikonomolìgwn, dhmiourgÿntac

to bèltisto qartofulĹkio omolìgwn se kĹje perÐptwsh, jewrÿntac tic upoqreÿseic

tou TameÐou se mhniaÐa kai etăsia bĹsh.



Abstract

Pension funds often invest in financial products like bonds. In this project not

only the basic elements of bonds and the various types of financial risk, which they

include, are examined, but also the terms of duration and convexity are introduced.

The significance of duration and convexity is that they constitute measures which

assist us with the calculation and management of the interest rate risk exposure.

Pension funds seek the systematic monitoring, together with the minimization of the

risk exposure of their portfolios, while rebalancing their investments so as to adjust

to the characteristics of their liabilities. The aim of this project is to present ways

of investment of assets of Pension funds, in such way that the fund is able to offset

its liabilities and also be hedged from the interest rate risk and the reinvestment

risk. Investment strategies of immunization and dedication as well as the numerical

application of these in the sector of Mutual Aid of Occupational Insurance Fund

for Economists, are presented, in order to create the optimum portfolio of bonds,

estimating the liabilities of the fund in monthly and annual base.
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Prìlogoc

H anĹgkh gia leitourgÐa suntaxiodotikÿn susthmĹtwn jewreÐtai stic mèrec mac dedo-

mènh. ’Omwc o trìpoc leitourgÐac kai orgĹnwshc autÿn apoteleÐ antikeÐmeno èntonou

problhmatismoÔ. Ta epaggelmatikĹ tameÐa apoteloÔn ènan anaptussìmeno jesmì

drÿntac sumplhrwmatikĹ twn kratikÿn kai idiwtikÿn suntaxiodotikÿn programmĹ-

twn. Skopìc touc eÐnai h paroqă stouc asfalismènouc kai dikaioÔqouc twn paroqÿn,

asfalistikăc prostasÐac kurÐwc gia kindÔnouc găratoc, janĹtou kai anaphrÐac. Mia

basikă leitourgÐa twn Epaggelmatikÿn TameÐwn eÐnai h epèndush twn asfalÐstrwn

twn asfalismènwn. Se aută thn ergasÐa parousiĹzontai ìqi mìno apì jewrhtikă Ĺpo-

yh, allĹ kai empeirikĹ me qrăsh arijmhtikÿn paradeigmĹtwn, trìpoi epèndushc twn

periousiakÿn stoiqeÐwn enìc tameÐou se omìloga, ètsi ÿste na elaqistopoieÐtai ă kai

na mhdenÐzetai o epitokiakìc kÐndunoc kai o kÐndunoc epanepèndushc. Gia na epiteu-

qjeÐ autì qrhsimopoioÔme tic ènnoiec thc diĹrkeiac kai thc kurtìthtac, efarmìzontac

strathgikèc anosopoÐhshc.

Domă thc diplwmatikăc ergasÐac

Sto prÿto kefĹlaio parousiĹzoume ta basikĹ stoiqeÐa twn suntaxiodotikÿn tameÐwn.

DiaqwrÐzontai oi tÔpoi suntaxiodotikÿn programmĹtwn, ta sustămata qrhmatodìth-

shc kai oi pìroi qrhmatodìthshc autÿn. Akìma anaptÔssontai oi treic pulÿnec

asfĹlishc, dhladă h koinwnikă asfĹlish, ta epaggelmatikĹ tameÐa kai h idiwtikă

asfĹlish. Sto deÔtero kefĹlaio gÐnetai mia anĹlush twn basikÿn qarakthristikÿn

twn tÐtlwn stajeroÔ eisodămatoc. Anafèrontai oi kÐndunoi epèndushc se autoÔc, o

trìpoc apotÐmhshc autÿn kai oi mèjodoi upologismoÔ thc apìdoshc touc. Epiplèon
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analÔetai h ènnoia thc diĹrkeiac kai thc kurtìthtac, oi tÔpoi upologismoÔ autÿn

kai h dunatìthta pou parèqoun gia mètrhsh kai diaqeÐrish thc èkjeshc se epito-

kiakì kÐnduno. Tèloc analÔetai h leitourgÐa thc Apì KoinoÔ DiaqeÐrishc Periou-

siakÿn StoiqeÐwn kai Upoqreÿsewn kai parousiĹzontai duo kathgorÐec diaqeÐrishc

qartofulakÐou omolìgwn. Sto trÐto kefĹlaio anaferìmaste se montèla diaqeÐri-

shc periousiakÿn stoiqeÐwn gia thn kĹluyh upoqreÿsewn me mejìdouc pou qrhsimo-

poioÔn dedication. TÐjetai o stìqoc tou kĹje montèlou kai epiqeireÐtai h majhmatikă

montelopoÐhsh tessĹrwn montèlwn, ÿste na gÐnei mia arijmhtikă efarmogă autÿn me

th boăjeia tou hlektronikoÔ upologistă. Sto tètarto kefĹlaio anaferìmaste se

montèla diaqeÐrishc periousiakÿn stoiqeÐwn gia thn kĹluyh upoqreÿsewn me mejì-

douc pou qrhsimopoioÔn thn anosopoÐhsh. AnalÔoume th jewrÐa thc anosopoÐhshc,

parousiĹzontac to Ĺrjro tou Redington sto opoÐo thn prwtoeisăgage. ExhgoÔme thn

leitourgÐa thc kai montelopoioÔme majhmatikĹ montèla pou th qrhsimopoioÔn. Sto

pèmpto kefĹlaio katagrĹfoume to katastatikì tou EpaggelmatikoÔ TameÐou AsfĹ-

lishc Oikonomolìgwn. Sto èkto kefĹlaio efarmìzoume ta montèla thc anosopoÐhshc

kai thc dedication sto tameÐo AllhlobohjeÐac dhmiourgÿntac èna qartofulĹkio gia

thn kĹluyh twn upoqreÿsewn tou tameÐou se mhniaÐa kai etăsia bĹsh.
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KefĹlaio 1

SuntaxiodotikoÐ mhqanismoÐ

asfĹlishc

1.1 SuntaxiodotikĹ TameÐa

1.1.1 GenikĹ

KĹje Ĺnjrwpoc sth diĹrkeia thc zwăc tou èrqetai antimètwpoc me plăjoc kindÔnwn.

Aènah prospĹjeia tou kajÐstatai h antimetÿpish twn kindÔnwn kai h exasfĹlish tou

gia to mèllon. Wc kÐnduno orÐzoume thn abebaiìthta sqetikĹ me thn epèleush enìc

zhmiogìnou endeqomènou. H prostasÐa apì ta zhmiogìna autĹ endeqìmena kai eidikì-

tera h oikonomikă asfĹleia, apoteleÐ stìqo twn atìmwn xeqwristĹ, twn epiqeirăsewn

kajÿc kai thc koinwnÐac eurÔtera. Tic oikonomikèc sunèpeiec apì ta zhmiogìna autĹ

endeqìmena pou promhnÔei to mèllon, èrqetai na kalÔyei h asfĹlish. O èntonoc kai

shmantikìc rìloc thc asfĹlishc sămera, antikatoptrÐzetai stic enèrgeiec stic opoÐec

probaÐnei to krĹtoc gia ton en lìgw tomèa, ìpwc h orgĹnwsh poikÐlwn mhqanismÿn

asfĹlishc me stìqo thn prostasÐa twn politÿn ènanti twn kindÔnwn pou apeiloÔn

thn oikonomikă touc euhmerÐa. Oi lìgoi pou anaptÔqjhke h anĹgkh gia mia tètoia

kĹluyh den eÐnai mìno anjrwpistikoÐ. H mh antimetÿpish autÿn twn kindÔnwn apeileÐ

thn koinwnikă sunoqă. H Ôparxh kai h leitourgÐa twn asfalistikÿn agorÿn sunteleÐ

sth meÐwsh thc oikonomikăc anasfĹleiac kai abebaiìthtac twn atìmwn kai twn epiqei-
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răsewn kai epomènwc sumbĹllei sthn koinwnikă stajerìthta. An analogisjoÔme thn

oikonomikă exajlÐwsh pou ja antimetÿpize mia oikogèneia lìgw thc adunamÐac erga-

sÐac eÐte lìgw arrÿstiac ă ghrateiÿn ă akìma kai exaitÐac tou janĹtou kĹpoiou apì

ta ergazìmena mèlh thc, gÐnetai pio safăc o lìgoc pou sustĹjhkan kai leitourgoÔn

ta suntaxiodotikĹ tameÐa, blèpe gia perissìtera [NektĹrioc,2005], [NektĹrioc,2003].

H basikă idèa thc sÔntaxhc sthrÐzetai sthn apotamÐeush kai sthn epèndush twn

eisforÿn katĹ thn diĹrkeia tou ergasiakoÔ bÐou, ètsi ÿste to Ĺtomo na exasfalÐsei

oikonomikoÔc pìrouc gia thn perÐodo katĹ thn opoÐa ja aposurjeÐ apì thn ergasÐa

tou, diathrÿntac to prìtero epÐpedo diabÐwshc tou.

KĹje suntaxiodotikì sÔsthma èqei san basikì skopì na exasfalÐsei gia ta mèlh

tou, kĹluyh ènanti twn kindÔnwn găratoc, anaphrÐac kai janĹtou, exasfalÐzontac

paroqèc kai uphresÐec pou anaplhrÿnoun th meÐwsh ă thn apÿleia eisodămatoc apì

th mh apasqìlhsh. Ta suntaxiodotikĹ tameÐa, epitugqĹnoun to skopì touc me thn

katabolă suntĹxewn găratoc kajÿc kai Ĺllwn sumplhrwmatikÿn paroqÿn (se peri-

ptÿseic anikanìthtac, janĹtou k.lp.) sta mèlh tou tameÐou.

Se ìti aforĹ ta periousiakĹ stoiqeÐa tou tameÐou, metabĹllontai diarkÿc lìgw

twn eisroÿn kai twn ekroÿn. Oi eisroèc proèrqontai apì tic eisforèc twn melÿn tou

tameÐou, tic eisforèc twn ergodotÿn kajÿc kai tic epiplèon prosìdouc apì tic ependÔ-

seic twn periousiakÿn stoiqeÐwn pou èqoun sqhmatisteÐ apì tic prohgoÔmenec eisfo-

rèc. Epiprìsjeta sta èsoda tou tameÐou dÔnatai na suneisfèroun koinwnikoÐ pìroi

kai kratikèc epiqorhgăseic. Oi ekroèc tèloc, apoteloÔntai kurÐwc apì tic suntĹxeic

(kai tic tuqìn sumplhrwmatikèc paroqèc) proc ta mèlh tou tameÐou allĹ kai ta èxoda

leitourgÐac tou. Gia perissìtera ìson aforĹ ta tameÐa mporeÐ na anatrèxei kaneÐc

sta suggrĹmmata twn [FrĹgkoc,Giannakìpouloc,Brìntoc,2009] ă [ZumpÐdhc,2008].

1.1.2 Istorikă Anadromă

Ta SuntaxiodotikĹ TameÐa apoteloÔn mÐa idiaÐterh morfă thc basikăc ènnoiac kai

diadikasÐac asfĹlishc prosÿpwn. ’Etsi h istorÐa touc sqetÐzetai Ĺmesa me tic asfa-

lÐseic prosÿpwn. MetĹ ton deÔtero Pagkìsmio Pìlemo parousiĹsthke mia ragdaÐa

anĹptuxh twn en lìgw tameÐwn. Oi shmantikèc dhmografikèc allagèc, ìpwc h aÔ-

xhsh thc anamenìmenhc zwăc twn anjrÿpwn, apìrroia kai twn spoudaÐwn iatrikÿn

4



anakalÔyewn, odăghse sthn euaisjhtopoÐhsh thc koinwnÐac gia tic poluplhjeÐc omĹ-

dec hlikiwmènwn atìmwn. Sto tèloc tou eikostoÔ aiÿna h anĹgkh gia thn Ôparxh

suntaxiodotikÿn tameÐwn (dhmìsiwn kai idiwtikÿn) jewroÔntan dedomènh se ìlec tic

aneptugmènec qÿrec tou kìsmou, blèpe [ZumpÐdhc,2008].

1.2 TÔpoi suntaxiodotikÿn programmĹtwn

UpĹrqoun dÔo basikoÐ tÔpoi suntaxiodotikÿn programmĹtwn me bĹsh thn proteraiì-

thta wc proc ton kajorismì twn eisforÿn ă twn paroqÿn. Ta ProgrĹmmata Kajori-

smènwn Eisforÿn (Defined Contribution Plans) kai ta ProgrĹmmata Kajorismènwn

Paroqÿn (Defined Benefit Plans). Bèbaia suqnĹ sunantĹme kai progrĹmmata pou

sunduĹzoun touc duo parapĹnw tÔpouc.

1.2.1 ProgrĹmmata kajorismènwn eisforÿn

Sta progrĹmmata kajorismènwn eisforÿn to posostì twn eisforÿn eÐnai kajori-

smèno, allĹ h suntaxiodotikă paroqă metablhtă. Dhladă se autĹ kajorÐzetai ex’

arqăc to posostì (sunăjwc epÐ tou misjoÔ kĹje mèlouc), ă to posì eisforĹc ek-

frasmèno se nomismatikèc monĹdec, kai sthn sunèqeia h paroqă prosdiorÐzetai apì

th sussÿreush twn antÐstoiqwn ethsÐwn eisforÿn. Bèbaia h suntaxiodotikă paroqă

exartĹtai kai apì epimèrouc kanìnec, ìpwc ta èth summetoqăc sto prìgramma kai h

hlikÐa apoqÿrhshc tou asfalismènou.

Se èna prìgramma kajorismènwn eisforÿn, sunăjwc katabĹlletai apì ergodìth

kai ergazìmeno, posostì thc tĹxhc tou 2% - 3% tou misjoÔ, apì ton kajèna xe-

qwristĹ. Sunăjwc se kĹje mèloc antistoiqeÐ ènac Atomikìc Logariasmìc, o opoÐoc

trofodoteÐtai apì tic eisforèc pou gÐnontai se autìn kai tic prosìdouc autÿn kai h

suntaxiodotikă paroqă ja exarthjeÐ apì thn axÐa tou logariasmoÔ tou ergazìmenou

katĹ th suntaxiodìthsh.

Ta progrĹmmata kajorismènwn eisforÿn qrhsimopoioÔntai ìlo kai perissìtero

apì epiqeirăseic kai organismoÔc pou epijumoÔn na programmatÐzoun th sqetikă da-

pĹnh wc posostì tou misjologÐou. Autì sumbaÐnei kajìti ton kÐnduno apì thn apì-

dosh twn ependÔsewn, ton fèrei apokleistikĹ o asfalismènoc kai h epiqeÐrhsh den
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egguĹtai to posì thc paroqăc.

’Omwc, ta progrĹmmata autĹ emperièqoun kĹpoia meionektămata-adunamÐec gia touc

ergazìmenouc: Katarqăn h suntaxiodotikă paroqă mporeÐ na upologisjeÐ akribÿc,

mìno lÐgo prin apì th suntaxiodìthsh. Epiplèon gia kĹpoion pou eisèrqetai sto

prìgramma se proqwrhmènh hlikÐa, h suntaxiodotikă paroqă pou ja prokÔyei mporeÐ

na eÐnai aneparkăc. Tèloc h paroqă exartĹtai se megĹlo bajmì apì tic apodìseic

twn ependÔsewn kai Ĺra upĹrqei o kÐndunoc qamhlÿn apodìsewn.

1.2.2 ProgrĹmmata kajorismènwn paroqÿn

Ta progrĹmmata kajorismènwn paroqÿn apoteloÔn ton deÔtero basikì tÔpo sunta-

xiodotikoÔ progrĹmmatoc. Sta progrĹmmata autĹ h suntaxiodotikă paroqă eÐnai ek

twn protèrwn gnwstă, allĹ oi eisforèc poikÐlloun anĹloga me to posì pou qreiĹ-

zetai gia na qrhmatodothjeÐ h epijumhtă paroqă. Dhladă, se autĹ kajorÐzetai ex’

arqăc h paroqă wc stajerì posì ă sunĹrthsh kĹpoiou Ĺllou megèjouc (sunăjwc

tou misjoÔ tou mèlouc, twn etÿn uphresÐac k.lp.), kai sth sunèqeia upologÐzetai h

apaitoÔmenh eisforĹ. Sta progrĹmmata autĹ upĹrqei anĹgkh taktikăc analogistikăc

parakoloÔjhshc kai tuqìn anaprosarmogăc twn eisforÿn prokeimènou na epiteuqjeÐ

h uposqejeÐsa (ex’ arqăc) paroqă.

Se èna prìgramma kajorismènwn paroqÿn h suntaxiodotikă paroqă mporeÐ na

upologisjeÐ me polloÔc trìpouc, oi sunhjèsteroi twn opoÐwn eÐnai:

1. Stajerì posostì twn etăsiwn apodoqÿn. H suntaxiodotikă paroqă, bĹsei

enìc tètoiou progrĹmmatoc, orÐzetai wc to stajerì posostì twn apodoqÿn

twn ergazomènwn sto mèso ìro, ìlwn ă merikÿn etÿn uphresÐac, ă twn telikÿn

apodoqÿn touc. Gia parĹdeigma, an o mèsoc ìroc mhniaÐwn apodoqÿn ta teleu-

taÐa trÐa qrìnia eÐnai 1.500‰ kai to posostì 40%, h mhniaÐa sÔntaxh ja eÐnai

600‰.

2. Stajerì posì gia kĹje qrìno proôphresÐac. Me ton trìpo autì katabĹlletai

stajerì posì gia kĹje qrìno proôphresÐac. Pio sugkekrimèna, an to prìgram-

ma katabĹlei 15 ‰ gia kĹje qrìno proôphresÐac, kai o ergazìmenoc èqei 30

qrìnia proôphresÐa, h mhniaÐa tou sÔntaxh ja eÐnai 450‰.
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3. PosostiaÐa Paroqă. O upologismìc thc posostiaÐac paroqăc wc mètro upolo-

gismoÔ thc suntaxiodotikăc paroqăc, èqei wc qarakthristikì ìti lambĹnei upìyh

tic apodoqèc kai ta èth uphresÐac. To gegonìc autì ton kajistĹ exairetikĹ sÔ-

nhjec. Se mia efarmogă tou anwtèrou trìpou prosdiorismoÔ thc paroqăc, ja

lègame ìti to prìgramma mporeÐ na dÐdei 1% twn telikÿn apodoqÿn tou erga-

zomènou gia kĹje qrìno uphresÐac. ’Etsi, ènac ergazìmenoc me telikì mhniaÐo

misjì 2.000‰ kai 30 qrìnia uphresÐac, lambĹnei mhniaÐa sÔntaxh 600 ‰.

4. Stajerì posì gia ìlouc tou ergazìmenouc (bèbaia den eÐjistai). To prìgramma

katabĹllei stajerì posì gia ìlouc touc ergazìmenouc, anexĹrthta apì tic

apodoqèc touc ă ta èth uphresÐac touc, p.q. 300‰ to măna.

1.2.3 UbridikĹ sqămata

Se pollèc periptÿseic, prokÔptei h anĹgkh sunduasmoÔ stoiqeÐwn programmĹtwn ka-

jorismènwn paroqÿn kai eisforÿn. Dhladă suqnĹ upĹrqei mia allhlepÐdrash sto

sqediasmì twn eisforÿn kai paroqÿn enìc tameÐou me skopì thn biwsimìthtĹ tou.

Autì mporeÐ na sumbeÐ ìtan ènac asfalistikìc forèac egguhjeÐ mia elĹqisth sÔntaxh

(morfă kajorismènwn paroqÿn) h opoÐa sumplhrÿnetai apì mia sÔntaxh tÔpou kajo-

rismènwn eisforÿn. ’H se èna tameÐo kajorismènwn eisforÿn ìpou upĹrqei eggÔhsh

elĹqisthc apìdoshc. SqetikĹ me touc tÔpouc suntaxiodotikÿn programmĹtwn mporeÐ

kĹpoioc na anatrèxei stouc [NektĹrioc,2003], [FrĹgkoc,Giannakìpouloc,Brìntoc,2009]

kai [ZumpÐdhc,2008].

H paroqă wc sunĹrthsh thc apìdoshc twn periousiakÿn stoiqeÐwn

Mia shmantikă diaforopoÐhsh twn parapĹnw tÔpwn suntaxiodotikÿn programmĹtwn

eÐnai h sqèsh thc apìdoshc twn ependÔsewn me thn paroqă. An èna mèloc apoqwrăsei

sthn kanonikă hlikÐa suntaxiodìthshc, sta progrĹmmata kajorismènhc paroqăc, h

paroqă pou ja lĹbei eÐnai anexĹrthth apì thn apìdosh twn periousiakÿn stoiqeÐwn.

AntÐjeta sta progrĹmmata kajorismènhc eisforĹc, h apìdosh twn ependÔsewn, eÐnai

Ĺmesa sundedemènh me thn paroqă. Apì thn Ĺllh, sta ubridikĹ sqămata h sqèsh

paroqăc kai apìdoshc ependÔsewn poikÐlei. KatĹ kìron ta sqămata autĹ auxĹnoun

thn paroqă, an h apìdosh twn periousiakÿn stoiqeÐwn xeperĹsei kĹpoio posostì.
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Sqăma 1.1: H paroqă wc sunĹrthsh thc

apìdoshc twn periousiakÿn stoiqeÐwn se

ProgrĹmmata Kajorismènhc Paroqăc

Sqăma 1.2: H paroqă wc sunĹrthsh thc

apìdoshc twn periousiakÿn stoiqeÐwn se

ProgrĹmmata Kajorismènhc EisforĹc

Sqăma 1.3: H paroqă wc sunĹrthsh thc apìdoshc

twn periousiakÿn stoiqeÐwn se Ubridikì sqăma pou

auxĹnei thn paroqă, an h apìdosh twn periousiakÿn

stoiqeÐwn xeperĹsei kĹpoio posostì
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1.3 TÔpoi ă Sustămata Qrhmatodìthshc twn

TameÐwn

Ta TameÐa ìpwc anafèrei o [ZumpÐdhc,2008] diaqwrÐzontai se:

• KefalaiopoihtikĹ, sta opoÐa oi eisforèc twn asfalismènwn susswreÔ-
ontai, dhmiourgÿntac èna kefĹlaio pou ependÔetai. H kefalaiopoÐhsh mporeÐ

na eÐnai plărhc (100%) ă merikă. ’Ena kefalaiopoihtikì sÔsthma mporeÐ na

eÐnai kajarĹ ă merikĹ antapodotikì. ’Ena tameÐo eÐnai kajarĹ antapodotikì

ìtan oi paroqèc eÐnai apìluta analogikèc me tic eisforèc, ìpwc se mia idiwtikă

asfalistikă etaireÐa. Me to sugkekrimèno sÔsthma kĹje geneĹ ergazomènwn

susswreÔei kefĹlaia gia th qrhmatodìthsh twn dikÿn thc paroqÿn. ’H sthn

perÐptwsh atomikoÔ logariasmoÔ kĹje ergazìmenoc susswreÔei kefĹlaia gia

th qrhmatodìthsh apokleistikĹ kai mìno twn dikÿn tou paroqÿn.

• DianemhtikĹ, sta opoÐa den upĹrqei sussÿreush kefalaÐou allĹ se kĹje
qronikă monĹda (sunăjwc èna hmerologiakì ètoc), oi eisforèc twn energÿn

melÿn qrhsimopoioÔntai gia thn plhrwmă twn ădh suntaxioÔqwn. Me aută thn

mèjodo, to kefĹlaio pou diathreÐtai eÐnai praktikĹ mhdenikì ă elĹqisto, ikanì

na kalÔyei mìno tic tuqìn diakumĹnseic twn ethsÐwn qrhmatoroÿn. GenikĹ se

kĹje (hmerologiakì) ètoc tou sustămatoc ikanopoieÐtai h parakĹtw exÐswsh:

Eisforèc = Paroqèc

An analÔsoume thn parakĹtw exÐswsh se atomikă bĹsh èqoume:

(Αριθµόc Εργαζοµένων)×(Ατοµική Εισφορά) = (Αριθµόc Συνταξιούχων)×(Ατοµική Παροχή)

Ta sugkekrimèna sustămata qrhsimopoioÔntai kurÐwc gia ta TameÐa Koinwni-

kăc AsfĹlishc. Sunăjwc, ta dianemhtikĹ sustămata teÐnoun na eÐnai ligìtero

antapodotikĹ.

• SÔnjesh kefalaiopoihtikÿn kai dianemhtikÿn. Se autĹ oi eisforèc
twn ergazomènwn qrhsimopoioÔntai sto megalÔtero posostì gia na kalÔyoun

tic suntĹxeic twn ădh suntaxioÔqwn, enÿ èna mikrìtero posostì metafèretai
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wc apojematikì asfaleÐac sta epìmena èth gia qrhmatodìthsh thc trèqousac

geniĹc ergazomènwn ă twn mellontikÿn geneÿn ergazomènwn.

1.4 Pìroi Qrhmatodìthshc

GenikĹ upĹrqoun treic pijanèc phgèc susthmatikăc qrhmatodìthshc enìc tameÐou.

1. Oi Ðdioi oi ergazìmenoi (mèlh tou TameÐou) me tic atomikèc eisforèc touc.

2. O ă oi ergodìtec twn ergazomènwn pou summetèqoun se èna tameÐo me tic dikèc

touc eisforèc kai

3. To krĹtoc me sugkekrimèno sqèdio kratikăc epiqorăghshc pou epibarÔnei ton

antÐstoiqo etăsio kratikì proôpologismì

1.5 AnĹgkh gia metarrÔjmish-Treic pulÿnec

asfĹlishc

H orgĹnwsh kai leitourgÐa twn susthmĹtwn suntĹxewn apoteleÐ èna apì ta pio

dÔskola problămata tou oikonomikoÔ programmatismoÔ stic sÔgqronec koinwnÐec.

Ta paliĹ sustămata, an kai gia thn epoqă kai tic koinwnikèc sunjăkec stic opoÐec

prwtoemfanÐsthkan apotèlesan shmantikă kainotomÐa, sămera antimetwpÐzoun poikÐ-

la problămata. Ta sustămata autĹ basÐzontan wc epÐ to pleÐston sto dianemhtikì

sÔsthma. SÔmfwna me autì oi eisforèc twn energÿn ergazomènwn qrhsimopoioÔn-

tai gia na qrhmatodotăsoun tic suntĹxeic twn twrinÿn dikaioÔqwn. ’Omwc h gă-

ransh tou plhjusmoÔ, wc apotèlesma thc upogennhtikìthtac allĹ kai thc aÔxhshc

tou prosdìkimou zwăc, odhgeÐ se aÔxhsh tou arijmoÔ twn hlikiwmènwn atìmwn pou

exartÿntai apì suntĹxeic kai uphresÐec upostărixhc, se sqèsh me touc energoÔc

asfalismènouc pou plhrÿnoun eisforèc. Epiprìsjeta h makroqrìnia tĹsh aÔxh-

shc twn posostÿn twn anèrgwn kai dh twn makroqrìnia anèrgwn, epifèrei anĹlo-

gec apÿleiec kai stic asfalistikèc eisforèc. MĹlista, mia prìsfath exèlixh eÐnai

h aÔxhsh thc merikăc apasqìlhshc kai thc epoqikăc apasqìlhshc, me sunèpeia th
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mh sumplărwsh tou qrìnou pou apaiteÐtai gia jemelÐwsh suntaxiodotikoÔ dikaiÿ-

matoc, gegonìc pou auxĹnei tic pièseic sta upĹrqonta koinwnikĹ sustămata, blèpe

[NektĹrioc,1996],[Holzmann,Orenstein,Rutkowski,2003].

SÔmfwna me ta parapĹnw diakrÐnoume ìti an an den upĹrxoun allagèc Ĺmesa ulo-

poiăsimec stouc twrinoÔc mhqanismoÔc koinwnikăc asfĹlishc, ènac meioÔmenoc arijmìc

ergazomènwn, idiaÐtera oi nèoi asfalismènoi, ja epibarunjoÔn me thn upoqrèwsh na

suneisfèroun se ènan auxanìmeno arijmì hlikiwmènwn, klonÐzontac thn Ðdia th biw-

simìthta twn susthmĹtwn.

Edÿ prèpei na tonisteÐ ìti h Pagkìsmia TrĹpeza èqei analÔsei to zăthma thc ana-

mìrfwshc twn susthmĹtwn koinwnikăc asfĹlishc, proteÐnontac th dhmiourgÐa enìc

sustămatoc triÿn leitourgiÿn ă pulÿnwn, eisĹgontac thn idèa thc elĹttwshc thc

apokleistikăc kratikăc eujÔnhc gia eparkă asfalistikă kĹluyh.

Sugkekrimèna to 1994 h Pagkìsmia TrĹpeza dhmosÐeuse mia polÔ shmantikă èkje-

sh me tÐtlo {Averting the Old Age Crisis: Policies to Protect the Old and Promote

Growth} [World Bank,1994], h opoÐa parèjete mia seirĹ eparkÿc tekmhriwmènwn epi-

qeirhmĹtwn upèr miac pollaplÿn leitourgiÿn metarrÔjmishc twn suntaxiodotikÿn

susthmĹtwn. SÔmfwna me thn parapĹnw èkjesh ta suntaxiodotikĹ sustămata ja

prèpei na basÐzontai se treic pulÿnec: ènan upì kratikă diaqeÐrish, anadianemhtikì

pulÿna, o opoÐoc ja parèqei mia basikă sÔntaxh stouc asfalismènouc kai ja dia-

sfalÐzei enĹntia sthn ftÿqeia, epiqorhgoÔmenoc apì to krĹtoc, ènan pou ja dra

sumplhrwmatikĹ me upoqrewtikèc eisforèc se atomikoÔc, idiwtikĹ diaqeirizìmenouc

logariasmoÔc suntaxiodìthshc kai ton pulÿna thc proairetikăc idiwtikăc asfĹlishc,

prosfèrontac epiprìsjeth exasfĹlish sta Ĺtoma pou to epijumoÔn.

H upostărixh gia to sÔsthma twn pollaplÿn leitourgiÿn, apì èna diejnă orga-

nismì apotèlese prìtupo stic prospĹjeiec gia metarrÔjmish se arketĹ krĹth, blèpe

[Holzmann,Orenstein,Rutkowski,2003]. H stadiakă sÔgklish twn suntaxiodotikÿn

susthmĹtwn apasqoleÐ kai thn Eurwpaðkă ’Enwsh. H Eurwpaðkă Epitropă prìteine

suntaxiodotikoÔc mhqanismoÔc pou basÐzontai se treic Ĺxonec ă pulÿnec. ’Etsi su-

neidhtopoiÿntac ìti ta upĹrqonta suntaxiodotikĹ sustămata eÐnai aneparkă, pollèc

qÿrec odhgăjhkan ston epanasqediasmì kai thn anadiamìrfwsh twn suntaxiodotikÿn

touc susthmĹtwn. Oi allagèc autèc epikentrÿnontai se treic Ĺxonec pou anaptÔs-
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sontai stic enìthtec 1.6 èwc 1.8.

1.6 1oc Pulÿnac AsfĹlishc

Koinwnikă asfĹlish

H koinwnikă asfĹlish sunÐstatai sthn anĹlhyh pollaplăc upoqrèwshc apì touc

foreÐc thc kratikăc politikăc gia th diatărhsh tou oikogeneiakoÔ eisodămatoc:

1. stic periptÿseic exìdou apì thn ergasÐa, anaphrÐac ă janĹtou,

2. se ìla ta Ĺtoma, pou antimetwpÐzoun touc kindÔnouc autoÔc,

3. se koinwnikĹ apodektĹ epÐpeda

4. wc jemeliÿdouc dikaiÿmatoc twn politÿn,

blèpe [NektĹrioc,1996]. H ènnoia thc koinwnikăc asfĹleiac, h opoÐa anafèretai se

merikĹ palaiĹ èggrafa (sÔntagma Filadèlfeiac 1934), èlkei th basikă thc diatÔpw-

sh apì thn ’Ekjesh Beveridge, thn opoÐa ènac Ĺggloc oikonomolìgoc me mia omĹda

eidikÿn sunètaxe, katĹ diatagă thc agglikăc kubèrnhshc, katĹ th diĹrkeia tou deÔ-

terou pagkosmÐou polèmou. Skopìc thc èkjeshc ătan na kajorÐsei tic kateujÔnseic

twn koinwnikÿn asfalÐsewn sthn AgglÐa, oi opoÐec ja efarmozìntousan metĹ to

tèloc tou polèmou. O Beveridge, apì ton opoÐo eÐqe zhthjeÐ mia genikă jeÿrhsh

tou problămatoc thc anadiorgĹnwshc tou tomèa, proqÿrhse pèra apì to qrèoc tou,

bebaiÿnontac ìti h koinwnikă asfĹlish den prèpei na jewrhjeÐ wc parepìmeno thc

sÔmbashc ergasÐac, allĹ mĹllon san mia dhmìsia uphresÐa, thn opoÐa h koinwnikă

omĹda apodÐdei ston eautì thc.

O Beveridge prosèggise to prìblhma apì mia diaforetikă optikă gwnÐa, apodei-

knÔontac ìti oi koinwnikèc asfalÐseic ja èprepe na apoteloÔn mia megĹlh uphresÐa,

thn opoÐa to krĹtoc parèqei proc ìfeloc twn politÿn, dhmiourgÿntac ètsi th legì-

menh {koinwnikă asfĹleia}. SÔmfwna me thn Ĺpoyh aută, h en lìgw uphresÐa krÐnetai

skìpimo na eÐnai ìpwc oi Ĺllec kratikèc uphresÐec me qaraktăra eniaÐo kai genikì,

blèpe [Kiìqoc,1996].

H idèa thc koinwnikăc asfĹlishc enswmatÿjhke epiprìsjeta sth Diakăruxh thc

Filadèlfeiac thc DiejnoÔc DiĹskeyhc ErgasÐac (1944), kai se èna metagenèstero

stĹdio sthn Oikoumenikă Diakăruxh twn Anjrÿpinwn DikaiwmĹtwn. H Diakăruxh
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aută ègine omìfwna dektă apì ta Hnwmèna ’Ejnh (1948) kai presbeÔei ìti kĹje Ĺn-

jrwpoc, wc mèloc thc koinwnÐac, èqei to dikaÐwma gia koinwnikă asfĹlish (’Arjro

22). Wc sunèpeia twn parapĹnw, h koinwnikă asfĹlish ègine antikeÐmeno pollÿn me-

tapolemikÿn jesmikÿn allagÿn kai ìlwn basikĹ twn ejnikÿn programmĹtwn gia th

metapolemikă anasugkrìthsh.

Basikèc arqèc thc Koinwnikăc AsfĹlishc

KĹje sÔsthma koinwnikăc asfĹlishc, èqei wc skopì thn prostasÐa tou sunìlou twn

melÿn miac koinwnÐac ènanti twn atomikÿn ă sullogikÿn kindÔnwn pou enupĹrqoun

(mèsa sthn koinwnÐa) kai mporoÔn na antistoiqistoÔn (metafrastoÔn) se oikonomi-

koÔc ìrouc. H epituqÐa enìc sustămatoc koinwnikăc asfĹlishc epitugqĹnetai mèsw

thc eurÔtathc diasporĹc enìc kindÔnou sqedìn sto mègisto dunatìn sÔnolo. Basikèc

arqèc thc Koinwnikăc AsfĹlishc, blèpe gia parĹdeigma [ZumpÐdhc,2008] apoteloÔn:

• Arqă thc AllhleggÔhc (Solidarity)

H basikìterh arqă kai proôpìjesh gia thn Ôparxh enìc sustămatoc Koinw-

nikăc AsfĹlishc eÐnai h Ôparxh {AllhleggÔhc} metaxÔ twn melÿn tou. Edÿ

prèpei na tonÐsoume kai thn diaqronikă diĹstash thc ènnoiac thc allhleggÔhc.

H allhleggÔh prèpei na upĹrqei kai metaxÔ atìmwn pou zoun se diaforetikèc

qronikèc stigmèc, dhladă {allhleggÔh metaxÔ geneÿn}. Pio sugkekrimèna ba-

sikă arqă thc koinwnikăc asfĹlishc eÐnai h exasfĹlish enìc elĹqistou epipèdou

diabÐwshc akìma kai sta Ĺtoma ta opoÐa èqoun aneparkèc istorikì asfĹlishc

me th suneisforĹ twn melÿn thc koinwnÐac apì koinoÔ.

• Arqă thc Isìthtac (Equity)

Me thn arqă thc isìthtac exasfalÐzetai h Ðsh metaqeÐrish twn asfalismènwn,

tìso entìc thc kĹje geniĹc, ìso kai metaxÔ twn diadoqikÿn geneÿn se sqèsh me

tic apaitoÔmenec eisforèc kai prosdokÿmenec paroqèc proc kai apì to sÔsthma

thc Koinwnikăc AsfĹlishc antÐstoiqa.

• Arqă thc Epiqorăghshc (Subsidiarity)
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H arqă thc epiqorăghshc mporeÐ na jewrhjeÐ wc akraÐa morfă thc ènnoiac thc

allhleggÔhc. SÔmfwna me thn sugkekrimènh arqă, kĹje Ĺtomo (ă geneĹ atì-

mwn) eÐnai diatejeimèno na epiqorhgăsei mèsw twn dikÿn tou uyhlìterwn eisfo-

rÿn kĹpoia Ĺlla Ĺtoma (ă geneĹ atìmwn) gia ta opoÐa h pijanìthta epèleushc

kĹpoiou kindÔnou eÐnai idiaÐtera auxhmènh.

• Arqă thc Antapodotikìthtac (Rewardness)

H arqă thc antapodotikìthtac, pou opwsdăpote prèpei na upĹrqei (se mikrì ă

megĹlo bajmì) mèsa sto sÔsthma thc Koinwnikăc AsfĹlishc, sundèei tic asfa-

listikèc paroqèc me tic eisforèc tou asfalismènou, leitourgÿntac wc kÐnhtro

kai exasfalÐzontac to endiafèron twn atìmwn gia thn eÔrujmh leitourgÐa kai

diaiÿnisă tou.

H telikă ulopoÐhsh thc koinwnikăc asfĹlishc, efarmìzetai me diĹforouc trìpouc

stic diĹforec qÿrec, anĹloga me thn anĹptuxh, thn istorÐa, thn parĹdosh, thn oiko-

nomikă katĹstash twn qwrÿn k.lp. ’Omwc oi stìqoi oi epidiÿxeic kai ta sustămata

twn koinwnikÿn asfalÐsewn den diafèroun polÔ apì qÿra se qÿra.

To sÔsthma thc klasikăc koinwnikăc asfĹlishc èqei wc skopì thn prostasÐa twn

asfalismènwn (ergazomènwn) apì diĹforouc kindÔnouc, me èsoda pou proèrqontai ku-

rÐwc apì eisforèc twn idÐwn twn ergazomènwn kajÿc kai twn ergodotÿn, allĹ kai se

èna mikrìtero bajmì prokÔptoun apì kratikă boăjeia. Sthn koinwnikă asfĹlish, to

dikaÐwma gia paroqă jemeliÿnetai sthn ergasÐa. H koinwnikă asfĹlish èqei kajolikì

kai upoqrewtikì qaraktăra.

H upoqrewtikìthta thc koinwnikăc asfĹlishc, ìpwc gia parĹdeigma anafèrei o

[NektĹrioc,1996], epibĹlletai apì to ìti: ta Ĺtoma mìna touc den eÐnai se jèsh na

programmatÐsoun swstĹ th diadikasÐa apotamÐeushc, pou ja touc apofèrei metĹ apì

merikèc dekaetÐec mia eparkă sÔntaxh. EpÐshc suqnĹ ta perissìtera Ĺtoma proti-

moÔn thn katanĹlwsh sto parìn parĹ thn apotamÐeush gia to mèllon, kai tèloc

akìmh kai an den upărqe h koinwnikă asfĹlish, ja ătan anagkaÐo na dojoÔn kĹpoiec

koinwnikèc pronomiakèc paroqèc sta Ĺtoma ekeÐna pou den ja eÐqan Ĺllouc pìrouc

upobajmÐzontac ta kÐnhtra twn ergazomènwn gia apotamÐeush. EpÐshc, h kajolikă kai

upoqrewtikă asfalistikă kĹluyh tou plhjusmoÔ beltiÿnei tic dunatìthtec anakata-

nomăc eisodămatoc entìc tou sustămatoc, ÿste na gÐnei dunată h paroqă koinwnikĹ
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eparkÿn suntĹxewn. ’Ara o ergazìmenoc, ìqi mìno gia ton eautì tou allĹ kai gia to

koinwnikì sÔnolo, ofeÐlei na frontÐsei to mèllon tou, asfalizìmenoc tìso gia to dikì

tou sumfèron, ìso kai gia to sumfèron ìlou tou koinwnikoÔ sunìlou. H upoqrèw-

sh thc summetoqăc twn asfalismènwn sta bĹrh thc koinwnikăc asfĹlishc touc dÐnei

to dikaÐwma gia apaÐthsh paroqÿn se perÐptwsh pragmatopoÐhshc tou asfalistikoÔ

kindÔnou. Oi ergazìmenoi, mèqri na jespisjeÐ o jesmìc thc koinwnikăc asfĹlishc,

ătan upoqrewmènoi na antimetwpÐzoun mìnoi touc kĹje kÐnduno, enÿ tÿra me thn ka-

tabolă enìc posostoÔ apì thn amoibă touc, to bĹroc thc antimetÿpishc tou kindÔnou

analambĹnei h koinwnikă asfĹlish.

Se ìti aforĹ tÿra th qrhmatodìthsh tou sustămatoc koinwnikăc asfĹlishc, aută

pragmatopoieÐtai apì ton ergodìth, ton asfalismèno kai to krĹtoc. H eisforĹ tou er-

godìth, h opoÐa epibarÔnei to koinwnikì sÔnolo, prostijèmenh sta èxoda paragwgăc

twn agajÿn, prosfèretai epeidă oi perissìteroi kÐndunoi pragmatopoioÔntai katĹ thn

ektèlesh thc ergasÐac. EpÐshc, h summetoqă tou krĹtouc sta bĹrh thc koinwnikăc

asfĹlishc eÐnai anagkaÐa, giatÐ to krĹtoc èqei upoqrèwsh na exasfalÐzei to elĹqisto

ìrio suntărhshc twn politÿn, na endiafèretai gia th dhmìsia ugeÐa kai na sunteleÐ

sthn exÔywsh twn ìrwn thc koinwnikăc zwăc. ExĹllou, o asfalizìmenoc anăkei sthn

koinwnikă asfĹlish, efìson upĹrqoun orismènec proôpojèseic, anexĹrthta apì thn

epijumÐa tou. ’Etsi h asfĹlish apoteleÐ dikaÐwma kai upoqrèwsh, pou aporrèei apì

to nìmo gia ton asfalizìmeno kai ton asfalistikì forèa. Gia na upĹrqei h ènnoia

thc asfĹlishc, prèpei na upĹrqei pĹntote kĹpoia sqèsh ergasÐac. O ergazìmenoc

eÐte parèqei exarthmènh ergasÐa eÐte eÐnai eleÔjeroc epaggelmatÐac upoqrewtikĹ ja

prèpei na asfalÐzetai, blèpe [Kiìqoc,1996]. H koinwnikă asfĹlish apoteleÐ thn kÔria

asfĹlish, me thn ènnoia ìti se aută upĹgetai o ergazìmenoc gia thn lăyh basikÿn

paroqÿn. EpÐshc sthn koinwnikă asfĹlish oi paroqèc kai oi eisforèc orÐzontai me

ton Kanonismì tou tameÐou kai den mporoÔn na kajoristoÔn apì ton asfalismèno.

Epiprìsjeta, oi paroqèc den eÐnai sunăjwc anĹlogec me tic eisforèc twn asfalismè-

nwn. O mhqanismìc thc koinwnikăc asfĹlishc basÐzetai sth metabÐbash eisodămatoc

apì to trèqon ergatikì dunamikì stouc suntaxioÔqouc. H diadikasÐa aută suneqÐ-

zetai aenĹwc, kajÿc h kĹje nèa geneĹ diadèqetai tic prohgoÔmenec. Oi ergazìmenoi

katĹ thn trèqousa perÐodo plhrÿnoun eisforèc, gia na apoktăsoun to dikaÐwma gia
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sÔntaxh metĹ apì kĹpoia èth. Oi suntaxioÔqoi katĹ thn trèqousa perÐodo lambĹ-

noun suntĹxeic, epeidă eÐqan katabĹlei eisforèc katĹ th diĹrkeia thc ergatikăc touc

zwăc. Apì tic eisforèc thc paroÔsac geniĹc ergazomènwn qrhmatodotoÔntai oi pa-

roqèc thc paroÔsac geniĹc twn suntaxioÔqwn. ’Otan me thn seirĹ thc h twrină geniĹ

twn ergazomènwn apoqwrăsei apì thn ergasÐa, oi tìte ergazìmenoi ja klhjoÔn na

qrhmatodotoÔn to kìstoc twn suntĹxewn me tic eisforèc pou ja katabĹlloun, blèpe

[NektĹrioc,1996] kai [FrĹgkoc,Giannakìpouloc,Brìntoc,2009].

SuqnĹ sunantĹme sthn bibliografÐa kai ènan Ĺllo pulÿna, ton mhdenikì, o opoÐoc

parèqei me koinwnikĹ krităria èna elĹqisto eisìdhma.

Koinwnikă asfĹlish sthn EllĹda

O jesmìc twn koinwnikÿn asfalÐsewn păre th shmerină morfă tou, metĹ to deÔtero

pagkìsmio pìlemo, Ôstera apì thn antÐlhyh thc diejnoÔc koinwnÐac gia to rìlo kai

tic eujÔnec tou krĹtouc ènanti twn politÿn. To shmantikìtero ìmwc băma sthn koi-

nwnikă asfĹlish sthn EllĹda, ătan to nomosqèdio gia thn Koinwnikă AsfĹlish, ìpou

me to nìmo 6298/10/10/1934 idrÔjhke to ’Idruma Koinwnikÿn AsfalÐsewn (I.K.A.),

tou opoÐou h leitourgÐa wc asfalistikoÔ organismoÔ Ĺrqise to 1937. O nìmoc autìc

kĹluye thn koinwnikă asfĹlish twn misjwtÿn, pou den upĹgontan se Ĺlla tameÐa apì

thn hmèra ènarxhc mèqri to ètoc 1951. H kÔria koinwnikă asfĹlish eÐnai suntagma-

tikĹ katoqurwmènh sÔmfwna me to Ĺrjro 22, parĹgrafoc 5 tou SuntĹgmatoc, blèpe

[Kiìqoc,1996].

Sthn EllĹda, leitourgoÔn sămera trÐa megĹla tameÐa kÔriac asfĹlishc. To IKA-

ETAM (’Idruma Koinwnikÿn AsfalÐsewn - EniaÐo TameÐo AsfĹlishc Misjwtÿn) pou

kalÔptei touc misjwtoÔc ergazìmenouc ston idiwtikì tomèa, o OAEE (Organismìc

AsfĹlishc Eleujèrwn Epaggelmatiÿn) pou kalÔptei touc autoapasqoloÔmenouc kai

o OGA pou kalÔptei kurÐwc touc agrìtec thc qÿrac.

ParakĹtw anafèroume kĹpoia stoiqeiÿdh kai basikĹ qarakthristikĹ tou Sustă-

matoc Koinwnikăc AsfĹlishc ìpwc èqoun diamorfwjeÐ apì touc basikoÔc nìmouc

2084/1992 kai 3029/2002. Se kĹje perÐptwsh to dikaÐwma gia sÔntaxh exartĹtai

apì ta qrìnia uphresÐac kai thn hlikÐa. Oi elĹqistec proôpojèseic kanonikăc su-

ntaxiodìthshc găratoc eÐnai sta 65 èth, metĹ apì toulĹqiston 15 èth uphresÐac.
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Bèbaia upĹrqoun eidikèc problèyeic gia kĹpoiec kathgorÐec asfalismènwn. To su-

nolikì posì twn suntaxiodotikÿn eisforÿn orÐzetai sto 30% epÐ twn apodoqÿn tou

ergazìmenou, to opoÐo katanèmetai se trÐa mèrh wc akoloÔjwc:

Ergodìthc = 6,67% , Ergazìmenoc = 13,33% , KrĹtoc =10%

EÐdoc Paroqÿn: Problèpontai periptÿseic suntaxiodìthshc lìgw găratoc, ja-

nĹtou, anikanìthtac (ă anaphrÐac). To Ôyoc thc kanonikăc sÔntaxhc găratoc ă ana-

phrÐac isoÔtai me to 2% epÐ tou mèsou ìrou twn apodoqÿn thc teleutaÐac pentaetÐac

gia kĹje ètoc uphresÐac, blèpe [ZumpÐdhc,2008].

1.7 2oc Pulÿnac AsfĹlishc

EpaggelmatikĹ TameÐa

KatĹ th diĹrkeia twn triÿn teleutaÐwn dekaetiÿn, oi polÐtec twn biomhqanikÿn qw-

rÿn Ĺrqisan na prosdokoÔn ìlo kai perissìtero th dhmiourgÐa eparkÿn susthmĹtwn

koinwnikăc asfĹlishc. ’Otan ta sustămata autĹ prwtoemfanÐsthkan, h epĹrkeia touc

sundeìtan me th dunatìthta touc na diasfalÐsoun ta aparaÐthta mèsa gia th suntă-

rhsh sth zwă, dhladă na parĹsqoun ta elĹqista aparaÐthta mèsa gia th suntărhsh

thc mèshc oikogèneiac. ’Etsi, lăfjhke h prìnoia gia katabolă megalÔterwn analogi-

kĹ paroqÿn stouc qamhlìmisjouc asfalismènouc. Aută h merolhptikă metaqeÐrish

twn qamhlÿn eisodhmĹtwn apotèlese basikì qarakthristikì twn susthmĹtwn koinw-

nikăc asfĹlishc twn biomhqanikÿn qwrÿn apì thn arqă thc dhmiourgÐac touc. Me

thn Ĺnodo twn eisodhmĹtwn, h epijumÐa twn omĹdwn mesaÐou eisodămatoc gia paro-

qèc pou na sundèontai perissìtero omalĹ me tic trèqousec misjologikèc apolabèc

touc, ÿste na mporoÔn na aposÔrontai apì thn ergasÐa touc qwrÐc drastikèc peri-

kopèc twn epipèdwn diabÐwshc touc, odăghse se metabolèc tou programmatismoÔ thc

koinwnikăc asfĹlishc, me thn eisagwgă prìsjetwn sumplhrwmatikÿn kratikÿn kai

idiwtikÿn asfalistikÿn programmĹtwn, blèpe [NektĹrioc,1996].

O deÔteroc pulÿnac stoqeÔei akribÿc sto na anaplhrÿsei peraitèrw to eisìdhma

tou suntaxioÔqou se sqèsh me ton misjì tou wc ergazìmeno, drÿntac sumplhrwmati-

kĹ thc koinwnikăc asfĹlishc kai epidiÿkontac th diatărhsh tou pro suntaxiodìthshc
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epipèdou diabÐwshc. Ta montèrna suntaxiodotikĹ sustămata sthrÐzontai ìlo kai li-

gìtero sto dianemhtikì, kratikì pulÿna asfĹlishc, sunduĹzontac stoiqeÐa apì to

deÔtero kai trÐto pulÿna.

PolloÐ uposthrÐzoun thn anĹgkh gia upoqrewtikă summetoqă twn ergazomènwn

sto deÔtero pulÿna, lìgw thc Ôparxhc twn parakĹtw paragìntwn: To prìblhma thc

antepilogăc, dhladă thn tĹsh na epilègoun na asfalistoÔn ìsoi èqoun megalÔterh

pijanìthta zhmiĹc apì to mèso ìro, thn oikonomÐa klÐmakoc, h opoÐa meiÿnei to mèso

kìstoc tou progrĹmmatoc, th jewrÐa tou paternalismoÔ, pou presbeÔei ìti oi Ĺnjrw-

poi den eÐnai se jèsh na sqediĹsoun ta dikĹ touc suntaxiodotikĹ progrĹmmata, kai

thn Ĺpoyh ìti kĹpoioi apotamieÔoun elĹqista katĹ ton ergasiakì touc bÐo, gnwrÐzo-

ntac ìti h koinwnikă prìnoia ja touc bohjăsei ìtan den ja mporoÔn na ergastoÔn.

Edÿ axÐzei na shmeiwjeÐ pwc o deÔteroc pulÿnac efarmìzetai se pollĹ krĹth, apì

thn Qilă kai thn Argentină wc thn OuggarÐa kai PolwnÐa, blèpe gia perissìtera

[Rutkowski,2001].

Ta TameÐa Epaggelmatikăc AsfĹlishc, pou apoteloÔn ton deÔtero pulÿna, èqoun wc

skopì thn paroqă stouc asfalismènouc kai dikaioÔqouc twn paroqÿn, asfalistikăc

prostasÐac pèran thc pareqìmenhc apì thn upoqrewtikă koinwnikă asfĹlish gia touc

asfalistikoÔc kindÔnouc kai endeiktikĹ touc kindÔnouc găratoc, janĹtou, anaphrÐac,

epaggelmatikoÔ atuqămatoc, asjèneiac, diakopăc thc ergasÐac.

H parĹllhlh leitourgÐa twn dianemhtikÿn susthmĹtwn tou prÿtou pulÿna kai

twn kefalaiopoihtikÿn tou deÔterou, parèqei mia eurÔterh diasporĹ kindÔnwn. Autì

sumbaÐnei epeidă ta duo sustămata èqoun diaforetikoÔc bajmoÔc antapìkrishc se

periptÿseic oikonomikÿn, politikÿn, dhmografikÿn kai teqnologikÿn allagÿn, blèpe

[NektĹrioc,2008].

Sth qrhmatodìthsh twn sqhmĹtwn den summetèqei to krĹtoc, allĹ oi ergazìmenoi

ă/kai oi ergodìtec. Sunăjwc leitourgoÔn me bĹsh to kefalaiopoihtikì sÔsthma me

atomikoÔc logariasmoÔc asfĹlishc. ’Oso aforĹ tic paroqèc, qorhgoÔn paroqèc pou

katabĹllontai periodikÿc ă efĹpax. To krĹtoc analambĹnei thn epopteÐa kai tic

rujmÐseic gia th diasfĹlish thc axiopistÐac tou sustămatoc, allĹ den egguĹtai tic

paroqèc.

Dhladă o pulÿnac thc epaggelmatikăc asfĹlishc den eÐnai ìpwc to sÔsthma koi-
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nwnikăc asfĹlishc dianemhtikì, allĹ kefalaiopoihtikì. EÐnai epÐshc ă plărwc anta-

podotikì, dhladă oi paroqèc tou tameÐou eÐnai anĹlogec me tic eisforèc tou asfali-

smènou kai thn apìdosh twn ependÔsewn, ă merikĹ antapodotikì, opìte kai upĹrqoun

katÿtata kai anÿtata ìria paroqÿn. Epeidă akribÿc den egguĹtai tic paroqèc, to

tameÐo den analambĹnei kindÔnouc pou prokÔptoun apì tic qrhmatisthriakèc krÐseic,

ton plhjwrismì, tic upotimăseic kai thn politikă astĹjeia.

Sthn EllĹda o nìmoc n. 3029/2002, jesmojèthse thn dunatìthta Ðdrushc kai lei-

tourgÐac miac nèac kathgorÐac asfalistikÿn organismÿn: ta TameÐa Epaggelmatikăc

AsfĹlishc.

SÔmfwna me ton nìmo n. 3029/02 Ĺrjro 7, {Sunistÿntai nomikĹ prìswpa idiwti-

koÔ dikaÐou, mh kerdoskopikoÔ qaraktăra, ta opoÐa idrÔontai kai leitourgoÔn sÔm-

fwna me tic diatĹxeic tou parìntoc, upì thn epopteÐa tou UpourgeÐou ErgasÐac kai

Koinwnikÿn AsfalÐsewn. Sthn epwnumÐa touc perilambĹnetai h èndeixh TameÐo Epa-

ggelmatikăc AsfĹlishc - N.P.I.D. }.

Ta TameÐa Epaggelmatikăc AsfĹlishc mporoÔn na idrÔontai se proairetikă bĹsh

me prwtoboulÐa : a) twn ergodotÿn, b) twn ergazomènwn, g) Ôstera apì koinoÔ sum-

fwnÐa ergodotÿn kai ergazomènwn, d) twn autotelÿc apasqoloumènwn, e) twn eleu-

jèrwn epaggelmatiÿn, twn agrotÿn ă z) twn epaggelmatikÿn enÿsewn twn agrotÿn

me thn proôpìjesh ìti o arijmìc twn asfalismènwn eÐnai megalÔteroc ă Ðsoc me to

ekatì (100 Ĺtoma). Tèloc ta TameÐa Epaggelmatikăc AsfĹlishc mporoÔn na lei-

tourgoÔn anĹ epiqeÐrhsh, klĹdo ă klĹdouc ergazomènwn kai na kalÔptoun diĹforouc

kindÔnouc (sumplhrwmatikoÔc wc proc thn upoqrewtikă koinwnikă asfĹlish) ìpwc :

găratoc, janĹtou, anaphrÐac, asjeneÐac, ktl.

1.8 3oc Pulÿnac AsfĹlishc

Idiwtikă asfĹlish

H proÿjhsh thc idiwtikăc asfĹlishc sto suntaxiodotikì tomèa kai h diamìrfw-

sh tou katĹllhlou jesmikoÔ plaisÐou epopteÐac kai diaqeÐrishc twn sqetikÿn pìrwn

apoteleÐ basikì Ĺxona twn mètrwn asfalistikăc politikăc, ta opoÐa epexergĹzontai
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arketèc eurwpaðkèc qÿrec. Shmantikă eÐnai h anĹptuxh twn idiwtikÿn suntaxiodo-

tikÿn programmĹtwn ta teleutaÐa qrìnia diejnÿc. Sthn Eurwpaðkă ’Enwsh sune-

qÿc auxanìmenoc arijmìc ergazomènwn asfalÐzetai me tètoia progrĹmmata. Ta pro-

grĹmmata autĹ èqoun terĹstia koinwnikă kai oikonomikă shmasÐa. ShmantikĹ posĹ

katabĹllontai se suntaxiodotoÔmenouc upallălouc kai sta exartÿmena mèlh touc

dhmiourgÿntac touc aÐsjhma asfĹleiac. ParĹllhla, ta idiwtikĹ suntaxiodotikĹ pro-

grĹmmata eÐnai shmantikă phgă kefalaÐwn gia tic qrhmatagorèc. Ta kefĹlaia autĹ,

pou dhmiourgoÔntai apì ta asfĹlistra, ependÔontai se diĹforouc klĹdouc thc bio-

mhqanÐac ìpwc akÐnhta, emporikĹ kèntra, ergostĹsia, mhqanèc, exoplismì kai Ĺllec

ependÔseic. Bèbaia h anĹptuxh twn programmĹtwn autÿn anĹ qÿra èqei stenă sqèsh

me th forologikă touc antimetÿpish apì to ekĹstote krĹtoc, blèpe [NektĹrioc,1996].

Ta idiwtikĹ suntaxiodotikĹ sqămata leitourgoÔn me bĹsh to kefalaiopoihtikì sÔsth-

ma kai h upìsqesh gia thn paroqă sÔntaxhc basÐzetai se sugkekrimèna periousiakĹ

stoiqeÐa, sta opoÐa èqoun ependujeÐ ta apojematikĹ. MĹlista to krĹtoc èqei thn

eujÔnh thc Ĺskhshc apotelesmatikăc epopteÐac gia th sussÿreush kai diaqeÐrish

twn apojematikÿn.

Sta idiwtikĹ suntaxiodotikĹ sqămata h upagwgă eÐnai proairetikă, kajÿc apoteleÐ

atomikă prìnoia kĹje atìmou, enÿ h leitourgÐa touc èqei qaraktăra sumplărwshc twn

suntaxiodotikÿn sqhmĹtwn kratikăc koinwnikăc asfĹlishc. EpÐshc, katĹ th stigmă

thc suntaxiodìthshc, h epĹrkeia twn paroqÿn ekfrĹzetai me to {posostì anaplărw-

shc}, to opoÐo kai apoteleÐ to lìgo twn sunolikÿn paroqÿn proc to teleutaÐo eisìdh-

ma apì thn ergasÐa. To sunolikì posostì anaplărwshc sunepÿc epitugqĹnetai me th

sunduasmènh efarmogă enìc plègmatoc pou perilambĹnei ta kratikĹ, ta epaggelmati-

kĹ kai ta idiwtikĹ suntaxiodotikĹ progrĹmmata kai idewdÿc anèrqetai sto 80-90% tou

telikoÔ misjoÔ apì thn ergasÐa. ExupakoÔetai ìti ìso megalÔtero eÐnai to epÐpedo

kratikăc prostasÐac, tìso mikrìtera eÐnai ta perijÿria anĹptuxhc sumplhrwmatikÿn

programmĹtwn, kai antÐstrofa. Sunăjwc, to megalÔtero mèroc tou posostoÔ ana-

plărwshc diasfalÐzetai apì ta kratikĹ sustămata kÔriwn-epikourikÿn suntĹxewn.

Ta idiwtikĹ asfalistăria ìmwc exatomikeÔoun peraitèrw th sunolikă suntaxiodoti-

kă paroqă kai sunăjwc qrhsimopoioÔntai apì tic mesaÐec kai uyhlèc eisodhmatikèc

tĹxeic, blèpe [NektĹrioc,2008].
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Sta idiwtikĹ suntaxiodotikĹ sqămata to kìstoc thc asfĹlishc katabĹlletai apì

ton lăpth thc asfĹlishc. Tìso h diĹrkeia thc asfĹlishc ìso kai to mègejoc kai

h suqnìthta twn paroqÿn kai twn eisforÿn eÐnai antikeÐmena sumfwnÐac metaxÔ tou

lăpth thc asfĹlishc kai thc asfalistikăc etairÐac. EÐnai plărwc antapodotikĹ afoÔ

oi paroqèc eÐnai anĹlogec twn eisforÿn. Epiplèon parèqoun diafĹneia kai plhro-

fìrhsh, enhmerÿnontac touc asfalismènouc gia thn poreÐa twn ependÔsewn touc.

EÐnai sunăjwc sqămata orismènwn eisforÿn, dhladă den upìsqontai èna orismèno

posì sÔntaxhc, allĹ leitourgoÔn san ènan apotamieutikì logariasmì ston opoÐo

o ergazìmenoc eisfèrei se kanonikă bĹsh. ’Etsi, to tameÐo den analambĹnei kanè-

nan oikonomikì kÐnduno ependÔsewn. Oi eisforèc ependÔontai kai oi (tuqaÐec) apo-

dìseic (mazÐ me to kefĹlaio) susswreÔontai sto tèloc tou ergasiakoÔ bÐou, blè-

pe [FrĹgkoc,Giannakìpouloc,Brìntoc,2009]. LeitourgoÔn epikourikĹ twn sqhmĹtwn

twn Ĺllwn kathgoriÿn. EpÐshc h idiwtikă diaqeÐrish twn sqhmĹtwn asfĹlishc tou

trÐtou pulÿna prosfèrei arketĹ pleonektămata. Prÿton, h prospĹjeia gia diĹkrish

anĹmesa stouc diaqeiristèc eÐnai pijanìn na odhgăsei sthn megistopoÐhsh thc apì-

doshc twn ependÔsewn kai sthn elaqistopoÐhsh tou rÐskou gia ta mèlh tou tameÐou.

ExĹllou ta kratikĹ diaqeirizìmena tameÐa, idÐwc autĹ se anaptussìmenec qÿrec, eÐnai

ektejeimèna se politikèc pièseic pou mporeÐ na odhgăsoun se mh sunetèc ependÔseic.

DeÔteron, h idiwtikă diaqeÐrish suntaxiodotikÿn tameÐwn mporeÐ na enisqÔsei thn anĹ-

ptuxh twn agorÿn qrămatoc thc qÿrac, dhmiourgÿntac zăthsh gia qrhmatooikonomikĹ

proðìnta. Bèbaia autì mporeÐ na isqÔei kai sthn perÐptwsh twn kratikĹ diaqeirizìme-

nwn tameÐwn, efìson ta tameÐa ependÔoun tic eisforèc stic kefalaiagorèc. An kai h

idiwtikă diaqeÐrish dhmiourgeÐ kÐnhtra gia auxhmènh apìdosh, eÐnai polÔ shmantikìc o

kratikìc epoptikìc rìloc kai h jèspish kanonismÿn, ÿste na diasfalisteÐ h eÔrujmh

leitourgÐa touc. O pulÿnac autìc ja baÐnei anaptussìmenoc, ìso ja genikeÔetai h

elastikă kai merikă apasqìlhsh kai oi nèec ergasiakèc sqèseic.

H idiwtikă asfĹlish sthn EllĹda askeÐtai apì Asfalistikèc epiqeirăseic (Anÿ-

numec etairÐec), pou leitourgoÔn upì ton èlegqo tou nomikoÔ prosÿpou dhmosÐou

dikaÐou me thn epwnumÐa EP.E.I.A (Epitropă EpopteÐac Idiwtikăc AsfĹlishc). UpĹr-

qoun plhjÿra apotamieutikĹ progrĹmmata zwăc atomikĹ ă sullogikĹ, ìpwc oi etăsiec

prìsodoi, blèpe [NektĹrioc,2005].

21



Etăsiec prìsodoi: H etăsia prìsodoc eÐnai exairetikĹ dhmofilăc wc mèso pro-

swpikăc apotamÐeushc sthn Eurÿph kai stic HPA kai gÐnetai ìlo kai pio shmantikă

se arketèc Ĺllec agorèc pagkìsmia. Aută h protÐmhsh antanaklĹ th suneqizìmenh

găransh twn plhjusmÿn, thn èlleiyh empistosÔnhc sta kubernhtikĹ progrĹmmata

kai mÐa epijumÐa twn atìmwn na auxăsoun tic apotamieÔseic mèsw enìc forologikoÔ

kinătrou me skopì na kalÔyoun tic oikonomikèc touc anĹgkec gia thn perÐodo thc su-

ntaxiodìthshc. To asfalistărio sumbìlaio etăsiac prosìdou eÐnai èna asfalistărio

sumbìlaio, pou upìsqetai na katabĹllei se èna prìswpo taktikèc plhrwmèc gia mÐa

sugkekrimènh perÐodo ă kai isobÐwc. Oi etăsiec prìsodoi mporoÔn na diakrijoÔn

me diĹforouc trìpouc. Mia taxinìmhsh gÐnetai me ta parakĹtw krităria: Arijmìc

kaluptìmenwn prosÿpwn, trìpoc katabolăc asfalÐstrwn, qrìnoc katabolăc asfa-

lÐstrwn, qrìnoc ènarxhc plhrwmăc eisodămatoc, mèjodoc diakanonismoÔ plhrwmÿn

eisodămatoc kai kajorismìc monĹdwn èkfrashc twn paroqÿn. Oi etăsiec prìsodoi

mporoÔn na apokthjoÔn me asfĹlistro periodikÿn katabolÿn ă asfĹlistro miac ka-

tabolăc. Sunăjwc, ta perissìtera prìswpa epilègoun na epimhkÔnoun th qronikă

perÐodo katabolăc asfalÐstrwn, plhrÿnontac periodikĹ asfĹlistra. Oi tÔpoi sum-

bolaÐwn etăsiac prosìdou eÐnai:

• Etăsia prìsodoc me kajorismènh mellontikă hmeromhnÐa thc ènarxhc plhrwmăc
eisodămatoc, euèliktou asfalÐstrou

• Etăsia prìsodoc me kajorismènh mellontikă hmeromhnÐa thc ènarxhc plhrwmăc
eisodămatoc, me asfĹlistro mÐac katabolăc

• Etăsia prìsodoc Ĺmeshc ènarxhc plhrwmăc tou eisodămatoc me asfĹlistro miac
katabolăc

• Metablhtă etăsia prìsodoc
• Metoqikă etăsia prìsodoc.
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KefĹlaio 2

TÐtloi stajeroÔ eisodămatoc

’Ena suntaxiodotikì tameÐo mporeÐ na ependÔsei se akÐnhta, qrhmatooikonomikoÔc tÐt-

louc k.a. QrhmatooikonomikoÐ tÐtloi eÐnai sumbìlaia ta opoÐa agorĹzei kĹpoioc ana-

mènontac mellontikèc apodìseic. ParadeÐgmata qrhmatooikonomikÿn tÐtlwn eÐnai ta

omìloga, oi metoqèc, ta parĹgwga proðìnta k.a. H elkustikìthtĹ touc ofeÐletai en

mèrei sthn pijană paroqă uyhlìterwn apodìsewn, ìmwc anapìfeukta enèqoun uyhlì-

tero kÐnduno. ’Enac Ĺlloc lìgoc pou kĹnei touc tÐtlouc autoÔc elkustikoÔc eÐnai ìti

pollèc forèc oi tÐtloi autoÐ den eÐnai proswpikoÐ kai mporoÔn na pwlhjoÔn se opoion-

dăpote Ĺllon prin apì th lăxh touc se organwmènec agorèc, parèqontac reustìthta

ston kĹtoqo touc, an autìc to epijumeÐ kai dÐnontac tou th dunatìthta na allĹ-

xei thn ependutikă tou strathgikă, blèpe [FrĹgkoc,Giannakìpouloc,Brìntoc,2009].

Skopìc tou suntaxiodotikoÔ tameÐou eÐnai h dhmiourgÐa katĹllhlwn qartofulakÐwn,

me sunduasmoÔc qrhmatooikonomikÿn tÐtlwn, ètsi ÿste na ikanopoiăsei ta sqèdiĹ tou.

ParakĹtw ja gÐnei mia anaforĹ stouc tÐtlouc stajeroÔ eisodămatoc (fixed income

securities) ă alliÿc omìloga.

2.1 QarakthristikĹ omolìgwn

Omìlogo eÐnai èna qreìgrafo to opoÐo ekdÐdei èna krĹtoc ă mÐa epiqeÐrhsh me skopì

na daneisteÐ kefĹlaia apì touc ependutèc, sumfwnÿntac na plhrÿnei periodikĹ pro-

sumfwnhmèno tìko kaj’ ìlh th diĹrkeia tou omolìgou kai katìpin na to exoflăsei
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sth lăxh tou.

StoiqeÐa pou to qarakthrÐzoun:

• TÔpoc Ekdìth: EÐnai o idiwtikìc ă dhmìsioc organismìc o opoÐoc daneÐzetai
kefĹlaia apì touc ependutèc me thn èkdosh tou omolìgou. MporeÐ na eÐnai

kĹpoio krĹtoc ă etairÐa. ’Etsi ta omìloga diakrÐnontai se kratikĹ kai etairi-

kĹ. H oikonomikă stajerìthta tou ekdìth diasfalÐzei thn apoplhrwmă tìso

twn tìkwn, ìso kai tou kefalaÐou. Gia parĹdeigma ta omìloga pou ekdÐdei h

Germanikă kubèrnhsh jewroÔntai qwrÐc kÐnduno, risk free.

• Onomastikă axÐa ă timă sto Ĺrtio (Par ă Face Value): EÐnai h axÐa tou kĹje

meridÐou pou anagrĹfetai sthn omologÐa ìtan ekdÐdetai. Sunăjwc eÐnai h timă

exìflhshc tou omolìgou sth lăxh tou kai me bĹsh aută upologÐzetai o tìkoc.

• TokomerÐdio ă koupìni (Coupon): To posì pou lambĹnei periodikĹ o kĹto-

qoc tou omolìgou. H apìdosh apì to tokomerÐdio kaleÐtai epitìkio tou to-

komeridÐou. DiakrÐnoume tic omologÐec stajeroÔ tokomeridÐou gia olìklhrh th

diĹrkeia (gia parĹdeigma èna dekaetèc omìlogo me onomastikă axÐa 100‰, me epi-

tìkio tokomeridÐou 10% anĹ ètoc, ja plhrÿnei 10‰ kĹje ètoc gia 10 èth) kai tic

omologÐec kumainìmenou tokomeridÐou. To tokomerÐdio enìc tètoiou axiìgrafou

epanaôpologÐzetai anĹ taktĹ qronikĹ diastămata, basizìmeno se èna epitìkio

anaforĹc sun èna perijÿrio (spread). To tokomerÐdio èqei mia epiplèon shma-

ntikă epÐdrash sthn omologÐa tou ependută. To mègejoc tou kouponioÔ epidrĹ

sthn diakÔmansh thc timăc thc omologÐac. ’Oso megalÔtero eÐnai to tokomerÐ-

dio, tìso mikrìterh eÐnai h euaisjhsÐa thc timăc thc omologÐac se allagèc twn

epitokÐwn.

• Suqnìthta TokomeridÐou: Pìso suqnĹ katabĹlletai to tokomerÐdio. TupikĹ
ìlec oi omologÐec pou èqoun ekdojeÐ stic Hnwmènec PoliteÐec plhrÿnoun to

koupìni touc dÔo forèc ton qrìno. AntÐjeta, stic perissìterec omologÐec

pou èqoun ekdojeÐ stic Eurwpaðkèc qrhmatagorèc, oi plhrwmèc twn kouponiÿn

pragmatopoioÔntai mÐa forĹ kĹje qrìno.

• WrÐmansh (Maturity): H diĹrkeia mèqri th lăxh ă wrÐmansh miac omologÐac eÐnai
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o qrìnoc pou apomènei mèqri na exoflhjeÐ h omologÐa, dhladă na epistrafeÐ

h onomastikă axÐa kai oi upoleipìmenoi tìkoi. SuqnĹ anafèretai o ìroc wrÐ-

mansh dhlÿnontac thn hmeromhnÐa sthn opoÐa ja apoplhrwjeÐ h omologÐa. H

wrÐmansh mÐac omologÐac eÐnai uyÐsthc shmasÐac gia arketoÔc lìgouc. Prÿton,

upodhlÿnei thn anamenìmenh diĹrkeia tou proðìntoc, dhladă ton arijmì twn pe-

riìdwn katĹ tic opoÐec o kĹtoqoc anamènei na lambĹnei tokomerÐdio, allĹ kai ton

arijmì twn etÿn pou upoleÐpontai gia thn apoplhrwmă tou arqikoÔ kefalaÐou

(principal). DeÔteron, h apìdosh miac omologÐac exartĹtai shmantikĹ apì thn

wrÐmansh autăc. ’Otan anaferìmaste sthn wrÐmansh miac omologÐac, pollèc

forèc prèpei na analogistoÔme thn Ôparxh tuqìn ìrwn pou mporeÐ na thn al-

lĹxoun, ă dÐnoun thn dunatìthta ston ekdìth na thn allĹxei. Pollèc etairikèc

omologÐec gia parĹdeigma, dÐnoun ston ekdìth dikaÐwma anĹklhshc thc, to opoÐo

tou epitrèpei na apoplhrÿsei thn omologÐa prin thn prokajorismènh hmeromh-

nÐa lăxhc, se perÐptwsh pou suntrèqoun sugkekrimènec sunjăkec. Sunăjwc, h

wrÐmansh miac etairikăc omologÐac eÐnai anĹmesa se èna kai triĹnta èth. Parìlo

pou h kathgoriopoÐhsh miac etairikăc omologÐac se braquprìjesmh, mesoprìje-

smh, kai makroprìjesmh, den eÐnai koinĹ apodeqtă, qrhsimopoieÐtai. OmologÐec

me wrÐmansh apì 1 ètoc mèqri 5 èth jewroÔntai braquprìjesmec. Autèc pou

èqoun wrÐmansh pĹnw apì 5 èth kai mèqri 12 jewroÔntai mesoprìjesmec (apo-

kaloÔntai notes), enÿ autèc me 12 èth kai pĹnw jewroÔntai makroprìjesmec,

gia perissìtera blèpe [Fabozzi,1997].

• Timă diapragmĹteushc (Market Price) : H AgorĹ twn qrhmatooikonomikÿn tÐt-

lwn diakrÐnetai se {Prwtogenă} kai {Deuterogenă}. Sthn Prwtogenă AgorĹ

prosfèrontai kai zhtoÔntai oi neoekdidìmenoi tÐtloi. Dhladă s’ autăn, antikeÐ-

meno diapragmĹteushc kai sunallagăc, apoteloÔn tÐtloi pou ekdÐdontai ekeÐnh

thn perÐodo. AntÐjeta sth Deuterogenă agorĹ, se kĹje perÐodo, antikeÐmeno

diapragmĹteushc apoteloÔn tÐtloi pou ekdìjhkan katĹ to pareljìn, dhladă

katĹ tic prohgoÔmenec periìdouc. Ta omìloga diapragmateÔontai sthn agorĹ

omolìgwn, pou qarakthrÐzetai apì thn parousÐa megĹlwn jesmikÿn ependutÿn,

exasfalÐzontac ikanopoihtikă reustìthta. H leitourgÐa thc DeuterogenoÔc

AgorĹc omolìgwn parèqei stouc katìqouc tÐtlwn th dunatìthta kai to pleo-
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nèkthma na mporoÔn na pwlăsoun touc tÐtlouc touc, ìtan èqoun anĹgkh qră-

matoc, blèpe [Delăc,1996]. Sunăjwc oi timèc twn omolìgwn anafèrontai se

ekatostiaÐa bĹsh, upodhlÿnontac th sqèsh metaxÔ trèqousac kai onomastikăc

timăc. Sthn prĹxh oi diapragmateutèc anafèroun tic agoraÐec timèc wc posostì

epÐ toic ekatì thc onomastikăc touc axÐac. Dhladă an h timă enìc omolìgou

onomastikăc axÐac 1000‰ eÐnai 90, h trèqousa axÐa tou eÐnai 90% thc onoma-

stikăc (edÿ 900‰). H timă sth Deuterogenă AgorĹ, den eÐnai stajeră allĹ

èqei diakumĹnseic kai exartĹtai apì polloÔc parĹgontec ìpwc eÐnai to mègejoc

tou kouponioÔ, ta epitìkia thc agorĹc, thn pistolhptikă ikanìthta tou ekdìth,

th diĹrkeia wc th lăxh. UpĹrqei mia antÐstrofh sqèsh metaxÔ twn epitokÐwn

thc agorĹc kai thc timăc twn omolìgwn. ’Otan ta epitìkia thc agorĹc ane-

baÐnoun, oi timèc twn diapragmateÔsimwn omolìgwn meiÿnontai kai antÐstrofa.

Epiplèon an h timă diapragmĹteushc tou omolìgou eÐnai megalÔterh ă mikrìte-

rh apì thn onomastikă axÐa ja diapragmateÔetai upèr to Ĺrtio ă upì to Ĺrtio

antÐstoiqa. An eÐnai Ðsh ja diapragmateÔetai sto Ĺrtio, blèpe [Fabozzi,1989]

kai [Alexander,2008].

SuqnĹ oi asfalistikoÐ organismoÐ qrhsimopoioÔn omìloga qwrÐc tokomerÐdia (Zero

coupon bonds). Ta omìloga autĹ den dÐnoun periodikĹ epitìkio allĹ pwloÔntai me

megĹlh èkptwsh epÐ thc onomastikăc touc axÐac kai exargurÿnontai gia olìklhrh thn

onomastikă axÐa sth lăxh. Gia parĹdeigma mia omologÐa mhdenikoÔ tokomeridÐou me

timă agorĹc 800‰ kai onomastikă axÐa, dhladă timă reustopoÐhshc, 1000‰ se 5 qrìnia.

H qrhsimìthta twn omolìgwn mhdenikoÔ tokomeridÐou ègkeitai sto ìti apallĹssoun

ton ependută apì to prìblhma thc epanepèndushc twn tìkwn pou ja eisèpratte me

kĹje plhrwmă kouponioÔ. Den eÐnai ètsi ektejeimènoc ston kÐnduno na anagkasteÐ na

epanependÔsei tic eisprĹxeic apì ta tokomerÐdia se qamhlìtera epitìkia.

2.2 KÐndunoi ependÔsewc se omìloga

H epèndush se omìloga, an kai mporeÐ na prosfèrei apodìseic megalÔterec apì to epi-

tìkio qwrÐc kÐnduno, perikleÐei kĹpoiouc kindÔnouc. SÔmfwna me ton [Fabozzi,1989],

oi kuriìteroi eÐnai oi akìloujoi:
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2.2.1 Epitokiakìc kÐndunoc

H timă mÐac tupikăc omologÐac stajeroÔ tokomeridÐou kineÐtai antÐjeta me thn alla-

gă twn epitokÐwn. ’Otan ta epitìkia anebaÐnoun (pèftoun), h timă enìc axiìgrafou

stajeroÔ eisodămatoc ja pèsei (anèbei). Gia ènan ependută, o opoÐoc sqediĹzei na

diakratăsei to axiìgrafo stajeroÔ eisodămatoc mèqri th lăxh tou, h metabolă thc

timăc tou den ton ephreĹzei. Wstìso gia ton ependută pou Ðswc qreiasteÐ na to

poulăsei prin th lăxh, mÐa endeqìmenh Ĺnodo twn epitokÐwn shmaÐnei ìti ja pragma-

topoiăsei zhmÐa epÐ tou kefalaÐou. Autìc o kÐndunoc eÐnai gnwstìc wc epitokiakìc

kÐndunoc kai eÐnai o megalÔteroc kÐndunoc pou antimetwpÐzei ènac ependutăc sthn

agorĹ axiìgrafwn stajeroÔ eisodămatoc. Gia na elegqjeÐ autoÔ tou eÐdouc o kÐn-

dunoc, h posotikopoÐhsh tou eÐnai prwteÔousac shmasÐac. To pio diadedomèno mèso

mètrhshc tou epitokiakoÔ kindÔnou eÐnai h diĹrkeia (Duration). H diĹrkeia eÐnai katĹ

prosèggish, h epÐ toic ekatì metabolă thc timăc miac omologÐac ă enìc qartofulakÐou

omologiÿn se mia metabolă 100 monĹdwn bĹshc sto epÐpedo twn epitokÐwn.

2.2.2 KÐndunoc epanepèndushc

Oi qrhmatoroèc pou elăfjhsan apì èna axiìgrafo sunăjwc epanependÔontai. To

epiplèon eisìdhma apì mia tètoia epanepèndush, merikèc forèc apokaleÐtai interest-

to-interest, kai exartĹtai apì to kurÐarqo epÐpedo epitokÐwn katĹ thn hmeromhnÐa thc

epanepèndushc kai apì th strathgikă autăc. H diakÔmansh stic apodìseic lìgw thc

epanepèndushc, pou parathreÐtai metĹ apì allagèc sto epÐpedo epitokÐwn, kaleÐtai

kÐndunoc epanepèndushc. Se autăn thn perÐptwsh o kÐndunoc phgĹzei apì to gegonìc

ìti ta ekĹstote epitìkia thc agorĹc, bĹsei twn opoÐwn o ependutăc ja epanependÔ-

sei tic qrhmatoroèc pou ja lĹbei (me th morfă tokomeridÐwn), endèqetai na pèsoun.

O kÐndunoc epanepèndushc eÐnai megalÔteroc, ìso megalÔterh eÐnai h perÐodoc dia-

krĹthshc. EpÐshc, eÐnai megalÔteroc se omologÐec me megĹlec arqikèc qrhmatoroèc,

ìpwc oi omologÐec uyhlÿn tokomeridÐwn. Ja prèpei na tonisjeÐ ìti o epitokiakìc

kÐndunoc kai o kÐndunoc epanepèndushc èqoun antÐjeta apotelèsmata. H strathgikă

pou qrhsimopoieÐtai basizìmenh se autoÔc touc antitijèmenouc kindÔnouc onomĹzetai

anosopoÐhsh (immunization).
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2.2.3 Pistwtikìc kÐndunoc - KÐndunoc ptÿqeushc

Anafèretai ston kÐnduno o ekdìthc miac omologÐac na ptwqeÔsei (p.q o ekdìthc adu-

nateÐ na apoplhrÿsei egkaÐrwc to kefĹlaio kai ton tìko miac omologÐac). MetrĹ-

tai qrhsimopoiÿntac poiotikèc diabajmÐseic pou dÐdontai apì exeidikeumènec diejneÐc

etairÐec axiolìghshc ìpwc eÐnai h Moody’s Investor Services, h Standard & Poor’s

corporation, h Fitch Investors Service. H pistolhptikă aută axiolìghsh sundèetai

me thn ikanìthta thc epiqeÐrhshc, dedomènhc thc qrhmatooikonomikăc thc katĹstashc

kai thc oikonomikăc sugkurÐac, na plhrÿnei touc tìkouc twn omolìgwn kai na apo-

plhrÿsei to arqikì kefĹlaio (onomastikă axÐa tou omolìgou) sth lăxh. AnĹloga

me thn pistolhptikă axiolìghsh pou lambĹnei èna omìlogo kathgoriopoieÐtai se uyh-

lăc feregguìthtac (investment bonds), ă qamhlăc feregguìthtac. Gia ta kratikĹ

omìloga qwrÿn thc Eurwpaðkăc ’Enwshc o kÐndunoc autìc eÐnai sqedìn mhdenikìc. H

pistolhptikă ikanìthta twn omolìgwn eÐnai Ĺmesa sundedemènh me thn apìdosh touc.

Ta omìloga qamhlăc pistolhptikăc ikanìthtac èqoun uyhlìterh apìdosh (yield) se

sqèsh me aută twn omolìgwn kalÔterhc pistolhptikăc ikanìthtac. ExaitÐac autoÔ

tou kindÔnou, oi perissìterec omologÐec pwloÔntai se qamhlìterh timă ă me perijÿrio

(spread) se sqèsh me to epitìkio qwrÐc kÐnduno. Wstìso, ektìc twn periptÿsewn

twn qamhlìterwn poiotikĹ axiologhjèntwn omologiÿn, ta opoÐa eÐnai gnwstĹ wc ker-

doskopikĹ (junk-bonds ă high-yield bonds), o ependutăc den anhsuqeÐ tìso gia to

an o ekdìthc ja ptwqeÔsei, allĹ gia to an h pistolhptikă ikanìthta tou meiwjeÐ.

Autì gÐnetai diìti parìlo pou h pijanìthta pragmatikăc ptÿqeushc tou ekdìth eÐnai

polÔ mikră, h epÐdrash pou ja èqei mia allagă sthn pistolhptikă ikanìthta ă sto

perijÿrio (spread) pou zhteÐtai apì thn agorĹ gia kĹje epÐpedo kindÔnou, mporeÐ na

èqei Ĺmesh epÐdrash sthn timă thc omologÐac.

2.2.4 KÐndunoc plhjwrismoÔ ă kÐndunoc agorastikăc

dÔnamhc

O kÐndunoc plhjwrismoÔ ă kÐndunoc agorastikăc dÔnamhc phgĹzei apì th metabolă

sthn axÐa twn qrhmatoroÿn thc omologÐac lìgw tou plhjwrismoÔ, ìpwc autìc apo-

timĹtai se ìrouc agorastikăc dÔnamhc. Gia parĹdeigma, ènac ependutăc agorĹzei mia
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pentaetoÔc diĹrkeiac omologÐa h opoÐa dÐnei tokomerÐdio thc tĹxhc tou 7%, allĹ o

rujmìc tou plhjwrismoÔ eÐnai 8 %, opìte h agorastikă dÔnamh twn qrhmatoroÿn tou

èqei meiwjeÐ. Se ìlec, ektìc apì tic kumainìmenou tokomeridÐou omologÐec, o epen-

dutăc eÐnai ektejeimènoc se kÐnduno plhjwrismoÔ, epeidă o ekdìthc èqei uposqejeÐ

na pragmatopoieÐ stajerèc plhrwmèc gia th diĹrkeia thc omologÐac. ’Etsi, ìso ta

epitìkia antikatoptrÐzoun ton prosdokÿmeno plhjwrismì, oi omologÐec kumainìmenou

epitokÐou èqoun mikrìtero kÐnduno plhjwrismoÔ.

2.2.5 KÐndunoc reustìthtac

O kÐndunoc reustìthtac emperièqei thn eukolÐa me thn opoÐa h omologÐa mporeÐ na

poulhjeÐ sthn pragmatikă ă kontĹ sthn pragmatikă timă thc. To prwtarqikì mètro

thc reustìthtac eÐnai to mègejoc tou perijwrÐou (spread) metaxÔ thc timăc agorĹc

(bid) kai thc timăc pÿlhshc (ask) pou dÐnetai apì ton dealer. ’Oso megalÔtero eÐnai

to mègejoc tou perijwrÐou metaxÔ thc timăc agorĹc kai pÿlhshc, tìso megalÔteroc

eÐnai o kÐndunoc reustìthtac. Gia ènan ependută pou sqediĹzei na diakratăsei thn

omologÐa mèqri th lăxh thc, o kÐndunoc reustìthtac eÐnai ligìtero shmantikìc.

2.2.6 Sunallagmatikìc kÐndunoc

Mia omologÐa pou den apotimĹtai sto egqÿrio nìmisma tou ependută, enèqei sunal-

lagmatikì kÐnduno. Gia parĹdeigma mia omologÐa pou apotimĹtai se eurÿ, èqei abèbaiec

qrhmatoroèc se amerikĹnika dolĹria. Oi qrhmatoroèc exartÿntai Ĺmesa apì th no-

mismatikă isotimÐa pou upĹrqei sthn agorĹ katĹ thn stigmă thc ekĹstote plhrwmăc.

Gia parĹdeigma, èstw ènac ependutăc agorĹzei mÐa omologÐa pou oi plhrwmèc gÐnontai

se gien. An to gien upotimhjeÐ ènanti tou eurÿ, tìte ja lĹbei ligìtera eurÿ. O

kÐndunoc na sumbeÐ kĹti tètoio antiproswpeÔei ton sunallagmatikì kÐnduno. FusikĹ,

an upertimhjeÐ to gien ènanti tou eurÿ, tìte o ependutăc ja wfelhjeÐ. Epiprosjè-

twc, o ependutăc eÐnai ektejeimènoc kai se epitokiakì kÐnduno. Gia parĹdeigma, an

ènac Amerikanìc ependutăc agorĹsei mia omologÐa thc Germanikăc Kubèrnhshc pou

apotimĹtai se eurÿ, ta qrămata pou ja lĹbei apì thn pÿlhsh prin th lăxh thc, ja

exartÿntai ektìc apì thn sunallagmatikă isotimÐa kai apì to epÐpedo twn epitokÐwn
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sth Germanikă agorĹ omologiÿn.

Proexoflhtikì epitìkio

Trèqon epitìkio gia diĹrkeia t (spot rate): EÐnai to epitìkio pou apodÐdei

mia epèndush qwrÐc kÐnduno, apì th qronikă stigmă t = 0 mèqri kĹpoia qronikă stigmă

t = τ . SumbolÐzetai me rτ . Sunăjwc anafèretai se ethsiopoihmènh bĹsh kai to

qronikì diĹsthma metaxÔ τ kai τ + 1 eÐnai èna ètoc. ’Etsi an ependujeÐ mia monĹda

qwrÐc kÐnduno, ja susswreuteÐ se (1 + rτ )
τ
, an krathjeÐ τ èth. KĹtw apì suneqă

anatokismì o parĹgontac sussÿreushc eÐnai erτ τ
. To diĹnusma pou perièqei ta spot

rate gia kĹje qronikă perÐodo, dhladă gia t = 1, 2, . . . , T orÐzoume wc diaqronikă

diĹrjrwsh twn epitokÐwn ă pio aplĹ kampÔlh epitokÐwn (term structure of interest

rates).

Epitìkio prìsw (forward rate): EÐnai to epitìkio pou apodÐdei mia epèndush

qwrÐc kÐnduno apì thn qronikă stigmă t mèqri kĹpoia metèpeita qronikă stigmă τ .

SumbolÐzetai me ftτ .

ftτ =

(
(1 + rτ )

τ

(1 + rt)
t

)1/(τ − t)
− 1 (2.1)

O orismìc autìc upojètei diakritì etăsio anatokismì, blèpe [Zenios,2008].

2.3 ApotÐmhsh Omolìgwn

Ac jewrăsoume èna omìlogo onomastikăc axÐac F , me axÐa sth lăxhM , pou plhrÿnei

koupìni C anĹ perÐodo. H timolìghsă tou eÐnai polÔ aplă, an jewrăsoume ìti to omì-

logo den enèqei pistwtikì kÐnduno kai to qwrÐc kÐnduno epitìkio r eÐnai Ðdio gia kĹje

perÐodo (bèbaia to proexoflhtikì epitìkio mporeÐ na mhn eÐnai stajerì allĹ na me-

tabĹlletai anĹ perÐodo). H dÐkaih timă tou omolìgou autoÔ eÐnai h paroÔsa axÐa twn

anamenìmenwn qrhmatoroÿn proexoflhmènwn me to katĹllhlo epitìkio ă thn apai-

toÔmenh apìdosh, dhladă thn apìdosh pou apaiteÐ na èqei o ependutăc prokeimènou
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na agorĹsei thn omologÐa. Dhladă h dÐkaih timă autoÔ tou omolìgou eÐnai:

P =
C

(1 + r)1
+

C

(1 + r)2
+ ... +

C

(1 + r)n
+

M

(1 + r)n
(2.2)

ìpou P eÐnai h timă tou omolìgou, C to tokomerÐdio tou, n o arijmìc periìdwn

wc thn wrÐmansh, M h axÐa sth lăxh, r to epitìkio proexìflhshc ă apaitoÔmenh

apìdosh. EidikĹ ta omìloga mhdenikoÔ kouponioÔ èqoun mìnon mia qrhmatikă roă,

thn onomastikă axÐa sth lăxh touc. ’Ara h timă touc ja isoÔtai:

P =
M

(1 + r)n
(2.3)

ìpouM eÐnai h axÐa sth lăxh, n o arijmìc twn periìdwn kai r to epitìkio anĹ perÐodo.

An qrhsimopoiăsoume ston tÔpo (2.2) to Ĺjroisma gewmetrikăc proìdou èqoume:

P =
C

(1 + r)

[
1

(1+r)n − 1
1

(1+r)
− 1

]
+

M

(1 + r)n
=

C

(1 + r)

[
1− 1

(1+r)n

r
(1+r)

]
+

M

(1 + r)n

’Ara

P = C

[
1− 1

(1+r)n

r

]
+

M

(1 + r)n
(2.4)

EĹn h suqnìthta plhrwmăc twn tokomeridÐwn eÐnai megalÔterh apì mia forĹ anĹ ètoc,

èstw m, to epitìkio eÐnai r
m
anĹ perÐodo kai to Ôyoc twn plhrwmÿn isoÔtai me

C
m
anĹ

perÐodo, ìpou C oi etăsiec plhrwmèc, r to etăsio epitìkio kai n arijmìc etÿn wc thn

wrÐmansh, tìte èqoume:

P =
mn∑
t=1

C

m

1(
1 + r

m

)t +
M(

1 + r
m

)mn (2.5)

kai

P =
C

m

[
1− 1

(1+ r
m

)mn

r
m

]
+

M

(1 + r
m

)mn
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Tèloc an to epitìkio qwrÐc kÐnduno allĹzei kĹje perÐodo, dhladă an rt eÐnai to epi-

tìkio apì th twrină qronikă stigmă mèqri th qronikă stigmă t, kai koupìni Ct pou

plhrÿnetai th qronikă stigmă t tìte:

P =
n∑

t=1

Ct

(1 + rt)t
+

M

(1 + rn)n
(2.6)

An qrhsimopoiăsoume suneqă anatokismì:

P =
n∑

t=1

Cte
−rtt + Me−rnn

(2.7)

ParathroÔme apì ton tÔpo (2.2) ìti h timă tou omolìgou eÐnai fjÐnousa sunĹrthsh

tou r, pou ekfrĹzei to epitìkio ă thn epijumhtă apìdosh. Dhladă oi timèc twn

omolìgwn eÐnai antistrìfwc anĹlogec me ta epitìkia ă thn apaitoÔmenh apìdosh.

Autì sumbaÐnei giatÐ h timă enìc omolìgou eÐnai h paroÔsa axÐa twn qrhmatoroÿn

tou. An h apaitoÔmenh apìdosh auxhjeÐ h paroÔsa axÐa twn qrhmatoroÿn ja meiwjeÐ.

Me ton Ðdio trìpo an h apaitoÔmenh apìdosh meiwjeÐ, h timă tou omolìgou auxĹnei.

Gia parĹdeigma ac jewrăsoume èna eikosaetèc omìlogo to opoÐo plhrÿnei tokome-

rÐdio 8% anĹ ètoc epÐ thc onomastikăc axÐac 100‰, kai to epitìkio thc agorĹc na eÐnai

10%. Tìte h timă tou, me thn boăjeia tou tÔpou (2.2), ja eÐnai 82.973‰. Gia diĹforec

timèc tou epitokÐou ă thc apaitoÔmenhc apìdoshc brÐskoume thn axÐa tou omolìgou.

An sqediĹsoume th grafikă parĹstash thc timăc tou omolìgou wc sunĹrthsh thc

apìdoshc katalăgoume sto akìloujo grĹfhma, pou paristĹnei mia kampÔlh grammă :
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Sqăma 2.1: Sqèsh timăc omolìgou kai apìdoshc
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2.4 Apodìseic omolìgwn

UpĹrqoun dÔo basikoÐ tÔpoi gia th mètrhsh thc apìdoshc miac omologÐac qwrÐc di-

kaiÿmata.

2.4.1 Trèqousa apìdosh

H trèqousa apìdosh (Current Yield) eÐnai to phlÐko twn etăsiwn qrhmatoroÿn thc

omologÐac dia thn trèqousa timă (ă thn timă agorĹc). Gia parĹdeigma èna omìlogo me

stajerì etăsio koupìni 10%, onomastikă timă 1000‰ kai trèqousa axÐa 970‰, dÐnei

100‰ anĹ ètoc, Ĺra h trèqousa apìdosh eÐnai 100/970=10.3%. An h trèqousa timă

ătan 1000‰ tìte h trèqousa apìdosh ja ătan 100/1000=10%, Ðsh dhladă me thn

apìdosh tou kouponioÔ.

2.4.2 Apìdosh sth lăxh ă apaitoÔmenh apìdosh

H apìdosh sth lăxh (Yield to maturity) eÐnai h timă tou epitokÐou pou exisÿnei thn

paroÔsa axÐa twn qrhmatoroÿn me thn trèqousa timă tou omolìgou, dhladă mhdenÐzei

thn kajară paroÔsa axÐa. Autì to epitìkio lègetai kai eswterikă apìdosh (internal

rate of return). EÐnai majhmatikĹ h lÔsh wc proc y thc exÐswshc

P =
n∑

t=1

Ct

(1 + y)t
+

M

(1 + y)n

ă an qrhsimopoiăsoume suneqă anatokismì h lÔsh wc proc y thc exÐswshc

P =
n∑

t=1

Cte
−yt + Me−yn

Gia parĹdeigma h apìdosh sth lăxh enìc dekaetoÔc omolìgou pou agorĹsthke sthn

timă 770.36‰ me onomastikă axÐa 1000‰ kai koupìni 5% etăsio, eÐnai perÐpou 8.5%.
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2.5 DiĹrkeia

’Ena sÔnhjec omìlogo plhrÿnei tic qrhmatoroèc tou katĹ thn perÐodo mèqri kai thn

wrÐmansă tou. An epijumoÔme na analÔsoume tic idiìthtec tou omolìgou qreiazìmaste

èna mègejoc pou na mac deÐqnei pÿc katanèmontai oi qrhmatoroèc tou. O arijmìc twn

etÿn wc thn wrÐmansh de mporeÐ na eÐnai to zhtoÔmeno mètro, giatÐ den lambĹnei upìyh

oÔte to mègejoc oÔte thn qronikă stigmă twn plhrwmÿn. ’Estw ìti tic qronikèc

stigmèc t1, ..., tn èqoume antÐstoiqa katabolèc C1, ..., Cn. To zhtoÔmeno mètro ja

mporoÔse na jewrhjeÐ:

• O arijmhtikìc mèsoc
nP

i=1
ti

n
twn qronikÿn stigmÿn pou gÐnontai oi plhrwmèc.

’Omwc me autì ton trìpo agnooÔme to Ôyoc twn katabolÿn.

• O stajmikìc mèsoc
nP

i=1
Citi

nP
i=1

Ci

twn qronikÿn stigmÿn pou gÐnontai oi plhrwmèc

stajmismènoc me ta posĹ twn katabolÿn se autèc tic stigmèc (Dollar-Weighted

Mean Waiting Time). ApoteleÐ mia beltÐwsh, allĹ agnoeÐ th qronikă axÐa tou

qrămatoc. H paroÔsa axÐa enìc eurÿ meiÿnetai ìso auxĹnei o qrìnoc metĹ ton

opoÐo ja gÐnei h katabolă.

• H mèsh diĹrkeia anamonăc twn axiÿn (Duration). StajmÐzoume kĹje qronikă

stigmă ti pou gÐnontai oi plhrwmèc, me thn antÐstoiqh paroÔsa axÐa Civ
ti

D =

n∑
i=1

Civ
titi

n∑
i=1

Civti

Blèpe [Choudhry,2006], [Koutsìpouloc,2007].

An jewrăsoume to epitìkio proexìflhshc stajerì kai Ðso me thn apaitoÔmenh apì-

dosh y kai ta diastămata tj twn qronikÿn stigmÿn twn plhrwmÿn isapèqonta, tic
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qronikèc stigmèc 1 . . . n, tìte

D =

n∑
t=1

Ctt
(1+r)t

n∑
t=1

Ct

(1+r)t

(2.8)

EĹn h suqnìthta plhrwmăc twn tokomeridÐwn eÐnai megalÔterh apì mia forĹ anĹ

ètoc, èstw m, to epitìkio eÐnai r
m
anĹ perÐodo kai to Ôyoc twn plhrwmÿn isoÔtai me

Ct anĹ perÐodo, ìpou r to etăsio epitìkio kai n arijmìc etÿn wc thn wrÐmansh, tìte

èqoume:

D =

mn∑
t=1

(
t Ct

(1+ r
m)

t

)
mn∑
t=1

(
Ct

(1+ r
m)

t

) (2.9)

To mègejoc autì onomĹzetai diĹrkeia (duration) ă Macaulay duration, proc timăn

autoÔ pou to prwtoeisăgage to 1938.

Sugkekrimèna, o Macaulay se mia melèth tou gia tic timèc twn omolìgwn twn

sidhrodromikÿn etairiÿn [Macaulay,1938], prìteine to mètro thc diĹrkeiac ètsi ÿste

na antiproswpeÔei th {mèsh} wrÐmansh mÐac seirĹc plhrwmÿn, ìpwc autèc pou sum-

baÐnoun se mÐa omologÐa. To mètro pou prìteine den eÐnai shmantikĹ diaforetikì apì

autĹ pou suqnĹ qrhsimopoioÔntan sta oikonomikĹ, sta qrhmatooikonomikĹ kai sthn

asfĹlish.

O Macaulay ìrise thn diĹrkeia miac seirĹc plhrwmÿn wc exăc. ’Estw Ctj anti-

proswpeÔei thn mellontikă axÐa miac plhrwmăc pou ja pragmatopoihjeÐ th qronikă

stigmă tj, kai èstw to Ptj antiproswpeÔei thn paroÔsa thc axÐa. Tìte h diĹrkeia miac

seirĹc plhrwmÿn (Ct1 , Ct2 , · · · , Ctn) me paroÔsa axÐa (Pt1 , Pt2 , · · · , Ptn) orÐzetai wc:

D =

n∑
i=1

tiPti

n∑
i=1

Pti

(2.10)

Epeidă ta epitìkia mporeÐ na mhn eÐnai stajerĹ, suqnĹ qrhsimopoioÔme thn eswterikă

(ă apaitoÔmenh) apìdosh tou tÐtlou wc epitìkio anagwgăc se paroÔsa axÐa. To mètro

emperièqei th diĹstash tou qrìnou kai katĹ mÐa ènnoia eÐnai Ðso me th mèsh stajmi-
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smènh qronikă perÐodo pou ja parèljei mèqri na epanaeisprĹxoume to kefĹlaio kai

touc tìkouc. H diĹrkeia miac qrhmatoroăc mporeÐ na jewrhjeÐ wc h mèsh zwă autăc.

H diĹrkeia èqei pollèc endiafèrousec idiìthtec. Gia parĹdeigma h diĹrkeia miac seirĹc

jetikÿn qrhmatoroÿn eÐnai pĹnta mikrìterh apì to qrìno pou apomènei mèqri thn wrÐ-

mansh (teleutaÐa plhrwmă), ektìc kai an h qrhmatoroă eÐnai monadikă. Sugkekrimèna,

ta omìloga mhdenikoÔ kouponioÔ, èqoun diĹrkeia Ðsh me thn wrÐmansh. EpÐshc h diĹr-

keia mÐac kanonikăc omologÐac me tokomerÐdia eÐnai aÔxousa sunĹrthsh tou qrìnou

lăxhc thc, ìtan kai mìno ìtan pwleÐtai sto ă upèr to Ĺrtio. H diĹrkeia lambĹnei upì-

yh thc ìqi mìno tic plhrwmèc pou gÐnontai, allĹ kai to pìte autèc pragmatopoioÔntai.

O Macaulay ăjele èna monodiĹstato mètro pou ja mporoÔse na deÐxei th {qronikă}

diĹrkeia miac omologÐac. Me paradeÐgmata kai antiparadeÐgmata, prìteine kai apèrriye

pollĹ mètra mèqri pou katèlhxe sth diĹrkeia. ’Edeixe ìti h sumperiforĹ autoÔ tou

mètrou ătan sÔmfwnh me tic idiìthtec pou epijumoÔse. O Hicks exèdwse to Value

and Capital [Hicks,1939], èna qrìno metĹ thn èkdosh tou biblÐou tou Macaulay. O

Hicks ìrise kai qrhsimopoÐhse {thn elastikìthta (thc axÐac kefalaÐou) se sqèsh me

to epitìkio proexìflhshc} h opoÐa eÐnai ìmoia me th diĹrkeia tou Macaulay. O Hicks

onìmase to mètro tou {mèsh perÐodo} kai to qrhsimopoioÔse gia na kĹnei aptă thn

diaÐsjhsh ìti ìtan ta epitìkia pèftoun, oi paragwgoÐ ja upokatastăsoun ta qrămata

(ă to kefĹlaio pou mporoÔn na agorĹsoun) me Ĺlla mèsa paragwgăc, me apotèlesma

h mèsh perÐodoc tou sqedÐou paragwgăc na auxĹnetai. O Macaulay ăjele èna qroni-

kì mètro kai o Hicks thn elastikìthta, allĹ kai oi dÔo katèlhxan sto Ðdio akribÿc

mètro, blèpe [Weil,1973]. Kai o Samuelson [Samuelson,1945], qrhsimopoÐhse èna mè-

gejoc isodÔnamo me th diĹrkeia sthn prospĹjeia tou na ektimăsei thn tic epidrĹseic

twn metabolÿn twn epitokÐwn sto trapezikì sÔsthma.

H mèsh diĹrkeia dhladă, eÐnai o mèsoc stajmikìc ìroc twn etÿn anamonăc pou

qreiĹzetai na parèljoun gia na gÐnei h eÐspraxh twn antÐstoiqwn etăsiwn tokomeridÐwn

kai tou kefalaÐou, stajmismènwn me ta posostĹ, pou oi en lìgw etăsiec eisprĹxeic,

anaqjeÐsec se paroÔsa axÐa, antiproswpeÔoun epÐ thc trèqousac timăc tou tÐtlou,

blèpe [Delăc,1996].

Gia èna omìlogo qwrÐc dikaiÿmata, me plhrwmèc Ct anĹ perÐodo (edÿ èqoume su-

mperilĹbei wc plhrwmă kai thn axÐa sthn wrÐmansh), h Macaulay diĹrkeia anĹ perÐodo
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upologÐzetai me ton akìloujo tÔpo:

Macaulay Duration = DMac =

n∑
t=1

tCt

(1+y)t

P
=

n∑
t=1

tCt

(1+y)t

n∑
t=1

Ct

(1+y)t

(2.11)

ìpou P h paroÔsa axÐa twn qrhmatoroÿn tou, dhladă h dÐkaih timă tou omolìgou kai

y h apìdosh sth lăxh ă apaitoÔmenh apìdosh (yield to maturity or required yield).

Ac upojèsoume 3 dekaetă omìloga A, B, C, me onomastikă axÐa 100‰ kai etăsio

epitìkio kouponioÔ 6%, 7%, 0% antÐstoiqa. To epitìkio apotÐmhshc eÐnai 5%. An

upologÐsoume thn Macaulay diĹrkeia touc me to Matlab èqoume 7.8921, 7.7053, 10

èth antÐstoiqa [Martellini,Priaulet P., Priaulet S,2003].

IsqÔei genikĹ ìti ìso anebaÐnei to epitìkio tou kouponioÔ, h diĹrkeia meiÿnetai.

Autì ofeÐletai sto gegonìc ìti megalÔtero tokomerÐdio odhgeÐ megalÔtero mèroc twn

qrhmatoroÿn na katablhjeÐ nwrÐtera. Gia parĹdeigma dekaetă omìloga me onomastikă

axÐa 100 kai etăsio epitìkio kouponioÔ 3%, 4%, 5%, 6%, 7%, 8% antÐstoiqa. H apai-

toÔmenh apìdosh eÐnai 6%. H Macaulay diĹrkeia eÐnai 8.5894, 8.2815, 8.0225, 7.8017,

7.6111, 7.4450 èth antÐstoiqa. Epiplèon an sto parapĹnw parĹdeigma kratăsoume to

epitìkio tou tokomeridÐou stajerì 6% ethsÐwc, kai metabĹlloume thn apìdosh, dÐ-

nontĹc thc timèc 3%, 4%, 5%, 6%, 7%, 8%, h diĹrkeia gÐnetai 8.0669, 7.9806, 7.8921,

7.8017, 7.7093, 7.6151 èth antÐstoiqa. ’Ara mia aÔxhsh sthn apìdosh meiÿnei thn

diĹrkeia an kratăsoume stajeroÔc touc Ĺllouc paramètrouc. Autì giatÐ uyhlìterh

apìdosh sunepĹgetai meÐwsh sthn paroÔsa axÐa twn makrinÿn plhrwmÿn se sqèsh

me tic eggÔterec, elattÿnontac ta bĹrh pou autèc summetèqoun ston upologismì thc

diĹrkeiac.
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Gia mia majhmatikă apìdeixh ac pĹroume thn parĹgwgo thc diĹrkeiac wc proc thn

apìdosh.

dD
dy

= d
dy

 nP
t=1

t(1+y)−tCt

nP
t=1

(1+y)−tCt

 =

=

�
nP

t=1
t(−t)(1+y)−t−1Ct

��
nP

t=1
(1+y)−tCt

�
−
�

nP
t=1

(−t)(1+y)−t−1Ct

��
nP

t=1
t(1+y)−tCt

�
�

nP
t=1

(1+y)−tCt

�2 =

= − 1
(1+y)

�
nP

t=1
t2(1+y)−tCt

��
nP

t=1
(1+y)−tCt

�
−
�

nP
t=1

t(1+y)−tCt

�2

�
nP

t=1
(1+y)−tCt

�2 =

= − 1
(1+y)

�
nP

t=1
t2(1+y)−tCt

�
�

nP
t=1

(1+y)−tCt

� −

 nP
t=1

t(1+y)−tCt

nP
t=1

(1+y)−tCt

2 =

= − 1
(1+y)

σ2

ìpou σ2
eÐnai h diakÔmansh thc Ðdiac katanomăc pou èqei mèso thn D. Profanÿc h

diĹrkeia eÐnai fjÐnousa sunĹrthsh thc apaitoÔmenhc apìdoshc, afoÔ − 1
(1+y)

σ2 < 0,

blèpe [Kellison,1991].

Tèloc mia idiìthta thc diĹrkeiac eÐnai ìti genikĹ auxĹnei ìso auxĹnei h diĹr-

keia wc th lăxh, kratÿntac touc Ĺllouc paramètrouc stajeroÔc. (Den isqÔei gia

makroqrìnia omìloga pou diapragmateÔontai me megĹlh èkptwsh (discount), blèpe

[Macaulay,1938]).

Tropopoihmènh DiĹrkeia: SuqnĹ oi ependutèc anafèrontai sto phlÐko

Macaulay Duration

(1 + y)
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wc tropopoihmènh diĹrkeia. Ac sumbolÐsoume thn tropopoihmènh diĹrkeia me MD,

tìte:

MD =
Macaulay Duration

(1 + y)
(2.12)

H Macaulay kai h tropopoihmènh diĹrkeia eÐnai mikrìterec apì thn wrÐmansh. EidikĹ

se èna zero-coupon bond, h Macaulay diĹrkeia eÐnai Ðsh me thn wrÐmansh. Wstìso h

tropopoihmènh diĹrkeia eÐnai mikrìterh apì thn wrÐmansh.

2.5.1 H diĹrkeia san mètro metablhtìthtac thc timăc

To mègejoc thc metabolăc thc timăc enìc omolìgou, gia dedomènh metabolă tou epi-

tokÐou, exartĹtai apì orismènouc parĹgontec pou qarakthrÐzoun ton en lìgw tÐtlo,

ìpwc eÐnai to mègejoc tou tokomeridÐou, to Ôyoc thc trèqousac timăc se sÔgkrish

me thn timă exìflhshc, th diĹrkeia wc thn wrÐmansh tou tÐtlou. KatĹ sunèpeia, eĹn

ta qarakthristikĹ twn tÐtlwn diafèroun, den eÐnai eÔkolo na leqjeÐ ek twn protèrwn

poioc tÐtloc ja ephreasjeÐ perissìtero apì mia metabolă tou epitokÐou. KajÐstatai

loipìn epitaktikă h anĹgkh gia thn katĹrtish enìc deÐkth thc euaisjhsÐac twn timÿn

twn tÐtlwn ènanti twn metabolÿn tou epitokÐou, blèpe [SpÔrou,2003].

H timă enìc omolìgou qwrÐc dikaiÿmata, me stajerèc etăsiec plhrwmèc mporeÐ na

ekfrasteÐ majhmatikĹ wc exăc:

P (y) =
C

(1 + y)1
+

C

(1 + y)2
+ ... +

C

(1 + y)n
+

M

(1 + y)n
(2.13)

ìpou P h timă tou omolìgou, C to tokomerÐdio, M h axÐa sth lăxh kai y eÐnai h

apìdosh sth lăxh ă apaitoÔmenh apìdosh (yield to maturity ă required yield). Gia

na prosdiorÐsoume th metabolă sthn timă enìc omolìgou, gia mia mikră allagă sthn

apìdosh, paÐrnoume thn prÿth parĹgwgo thc sunĹrthshc thc timăc tou omolìgou

(2.13) wc proc thn apìdosh.

dP

dy
=

(−1)C

(1 + y)2
+

(−2)C

(1 + y)3
+ ... +

(−n)C

(1 + y)n+1
+

(−n)M

(1 + y)n+1
(2.14)

dP

dy
=

(−1)

(1 + y)

(
(1)C

(1 + y)1
+

(2)C

(1 + y)2
+ ... +

(n)C

(1 + y)n
+

(n)M

(1 + y)n

)
(2.15)
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An antikatastăsoume thn akribă diaforikă sqèsh (2.15) me thn proseggistikă sqèsh

diaforÿn, paÐrnoume:

∆P

∆y
=

(−1)

(1 + y)

(
(1)C

(1 + y)1
+

(2)C

(1 + y)2
+ ... +

(n)C

(1 + y)n
+

(n)M

(1 + y)n

)
(2.16)

An diairèsoume kai ta duo mèlh thc exÐswshc (2.16) me thn trèqousa timă (ÿste na mhn

exartĹtai apì th monĹda mètrhshc tou omolìgou), èqoume thn posostiaÐa metabolă

thc timăc.

∆P

∆y

1

P
=

(−1)

(1 + y)

[(
(1)C

(1 + y)1
+

(2)C

(1 + y)2
+ ... +

(n)C

(1 + y)n
+

(n)M

(1 + y)n

)
1

P

]
(2.17)

H posìthta entìc thc agkÔlhc sthn exÐswsh (2.17), eÐnai h mèsh stajmismènh diĹrkeia

wc thn wrÐmansh twn qrhmatoroÿn tou omolìgou, me bĹrh thn paroÔsa axÐa twn

qrhmatoroÿn. Dhladă eÐnai h Macaulay diĹrkeia.

Macaulay Duration =

(
(1)C

(1+y)1
+ (2)C

(1+y)2
+ ... + (n)C

(1+y)n + (n)M
(1+y)n

)
P

(2.18)

’Ara paÐrnoume apì thn exÐswsh (2.16) me antikatĹstash thc (2.18)

∆P

∆y

1

P
=

(−1)

(1 + y)
×Macaulay Duration (2.19)

H parapĹnw sqèsh eÐnai polÔ shmantikă giatÐ susqetÐzei thn metabolă thc paroÔsac

axÐac (ă timăc) enìc omolìgou, me th metabolă thc apìdoshc tou. ’Oso pio megĹlh

eÐnai h Macaulay diĹrkeia, tìso pio megĹlh eÐnai h apìkrish thc timăc tou omolìgou

stic metabolèc thc apìdoshc, dhladă tìso pio euaÐsjhth ja eÐnai h axÐa tou omo-

lìgou P stic metabolèc thc apìdoshc y. AntÐjeta ìso pio mikră eÐnai h Macaulay

diĹrkeia tou omolìgou, tìso ligìtero euaÐsjhth ja eÐnai h axÐa tou P wc proc tic

metabolèc thc apìdoshc y. Efìson oi metabolèc thc apìdoshc sqetÐzontai me tic

diakumĹnseic twn epitokÐwn, mporoÔme na qrhsimopoiăsoume thn Macaulay diĹrkeia
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wc èna posotikì mètro gia ton kÐnduno twn omolìgwn wc proc tic diakumĹnseic twn

epitokÐwn. ’Omwc eÐnai dunată kai h qrhsimopoÐhsh thc tropopoihmènhc diĹrkeiac wc

mètro epikindunìthtac twn omolìgwn. An antikatastăsoume thn (2.12) sthn exÐswsh

(2.19) èqoume:

∆P

∆y

1

P
= −MD (2.20)

Blèpe [Fabozzi,1989].

Enallaktikìc tÔpoc upologismoÔ diĹrkeiac: EÐnai efiktì na aplopoiă-

soume thn diadikasÐa upologismoÔ thc diĹrkeiac, gia omìlogo qwrÐc dikaiÿmata me

stajerèc etăsiec plhrwmèc, qrhsimopoiÿntac thn exÐswsh: P = C

[
1− 1

(1+y)n

y

]
+ M

(1+y)n ,

pou upologÐzei thn timă tou. PaÐrnontac thn prÿth parĹgwgo thc parapĹnw exÐswshc

kai diairÿntac ta apotelèsmata me thn trèqousa timă tou P , parĹgetai mia enalla-

ktikă fìrmoula upologismoÔ thc diĹrkeiac.

dP
dy

= C
y2

[(
1− 1

(1+y)n

)′
y −

(
1− 1

(1+y)n

)
y′

]
− Mn(1+y)n−1

(1+y)2n

= C
y2

[
n(1+y)n−1

(1+y)2n y −
(
1− 1

(1+y)n

)]
− Mn

(1+y)n+1 =

= C
y

n
(1+y)n+1 − C

y2

(
1− 1

(1+y)n

)
− Mn

(1+y)n+1 =

= − C
y2

(
1− 1

(1+y)n

)
− n

(1+y)n+1

(
M − C

y

)
Epeidă isqÔei

dP
dy

1
P

= −MD katalăgoume

MD =

C
y2

[
1− 1

(1+y)n

]
+

n(M−C
y

)

(1+y)n+1

P

Prosèggish thc posostiaÐac metabolăc thc timăc enìc omolìgou

qrhsimopoiÿntac thn tropopoihmènh diĹrkeia: ’Eqoume upologÐsei ìti
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∆P
∆y

1
P

= −MD. An pollaplasiĹsoume thn parapĹnw exÐswsh me ∆y èqoume

∆P
1

P
= −MD ×∆y

H parapĹnw exÐswsh deÐqnei ìti h tropopoihmènh diĹrkeia sqetÐzetai me thn poso-

stiaÐa metabolă sthn timă gia mia dosmènh metabolă sto epitìkio ă thn apaitoÔmenh

apìdosh.

OrÐzoume wc 1 monĹda bĹshc mia metabolă 0.01% twn epitokÐwn. An jewrăsoume

metabolă twn epitokÐwn ă thc apìdoshc thc tĹxhc tou 1%, (100 monĹdec bĹshc), tìte

o anwtèrw tÔpoc gÐnetai:

∆P
1

P
= −MD × 0.01 = −MD(%)

KatĹ autì to trìpo h tropopoihmènh diĹrkeia mporeÐ na ermhneuteÐ wc prosèggish thc

posostiaÐac metabolăc thc timăc, ìtan èqoume metabolă sthn apaitoÔmenh apìdosh

katĹ 100 monĹdec bĹshc. Gia parĹdeigma h tropopoihmènh diĹrkeia enìc 10-etoÔc,

qwrÐc dikaÐwma anĹklhshc, mhdenikoÔ tokomeridÐou omolìgou, an ta epitìkia eÐnai

3%, ja isoÔtai me 9.7. An to epitìkio anèbei katĹ 1%, tìte h timă tou omolìgou

ja pèsei katĹ 9.7%. ’Ola ta omìloga qwrÐc dikaiÿmata èqoun jetikă tropopoihmènh

diĹrkeia. Tuqìn arnhtikă tropopoihmènh diĹrkeia dhlÿnei ìti h timă enìc qreogrĹfou

ja anèbei ìtan auxhjoÔn ta epitìkia. (Gia parĹdeigma ènac upojetikìc tÐtloc me timă

100 kai tropopoihmènh diĹrkeia -5, ja apotimoÔntan 105 an ta epitìkia anèbainan 1%).

’Oso aforĹ ta omìloga kumainìmenou epitokÐou èqoun polÔ mikră diĹrkeia.

2.5.2 Dollar DiĹrkeia

H tropopoihmènh diĹrkeia eÐnai mia prosèggish gia thn posostiaÐa metabolă thc ti-

măc. ’Omwc suqnĹ oi ependutèc epijumoÔn na upologÐsoun th metabolă thc timăc tou

omolìgou ìqi wc posostì allĹ wc qrhmatikă metabolă (dollar price volatility).

OrÐzoume thn Dollar DiĹrkeia:

Dollar Duration = Ddol = −(MD)× P (2.21)
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ProseggÐzontac th qrhmatikă metabolă thc timăc tou omolìgou

qrhsimopoiÿntac thn Dollar DiĹrkeia: Apì thn exÐswsh (2.20) antikaji-

stÿntac th sqèsh (2.21) èqoume:

∆P
∆y

= (−MD)× P

∆P = (−MD)× P×∆y

∆P = Ddol ×∆y (2.22)

Gia mikrèc metabolèc sthn apaitoÔmenh apìdosh, h exÐswsh (2.22) mac dÐnei mia kală

prosèggish thc metabolăc thc timăc.

’Eqoume dei ìti h tropopoihmènh diĹrkeia sqetÐzetai me thn posostiaÐa metabolă

thc timăc. ’Omwc gia duo omìloga me thn Ðdia tropopoihmènh diĹrkeia, h metabolă

thc timăc den ja eÐnai h Ðdia. Gia parĹdeigma ac jewrăsoume duo omìloga W , V .

Ac upojèsoume ìti èqoun tropopoihmènh diĹrkeia pènte, allĹ to W diapragmateÔetai

sto Ĺrtio kai to V stic 90 monĹdec. An ta epitìkia pèsoun apì 6% se 5%, dhladă 100

monĹdec bĹshc, ja odhgăsoun se mia posostiaÐa metabolă Ðsh me thn tropopoihmènh

diĹrkeia. ’Ara perÐpou 5%. Autì shmaÐnei mia metabolă thc qrhmatikăc axÐac tou

omolìgou 5%× 100 = 5 gia to W kai 5%× 90 = 4.5 qrhmatikèc monĹdec gia to V .

Edÿ axÐzei na epishmanjeÐ ìti h Macaulay kai h tropopoihmènh diĹrkeia efarmì-

zontai gia omìloga qwrÐc dikaiÿmata. Blèpe [Fabozzi,1997].

2.5.3 Effective diĹrkeia

QrhsimopoieÐtai ìtan oi qrhmatoroèc exartÿntai apì ta epitìkia. DÐnetai apì ton

tÔpo:

Def ≈ (−1/P ) [(P+ − P−)/(r+ − r−)]

Def ≈ (−1)
(
∆P/∆r

)/
P

ìpou P eÐnai h timă tou omolìgou prin kĹpoia parametrikă metabolă, P+
eÐnai h timă

gia to senĹrio anìdou twn epitokÐwn r+
kai P−

eÐnai h timă gia to senĹrio kajìdou
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twn epitokÐwn r−, blèpe [SOA,2003].

O tÔpoc autìc qrhsimopoieÐtai ìqi mìno gia omìloga qwrÐc dikaiÿmata allĹ kai

se autĹ me dikaiÿmata. ArkeÐ na upologÐsoume th jewrhtikă timă tou omolìgou metĹ

th metabolă twn epitokÐwn. Dhladă qrhsimopoieÐtai ìtan h metabolă twn epitokÐwn

ephreĹzei tic qrhmatoroèc tou omolìgou, blèpe [Fabozzi,1997].

2.5.4 Genikìc orismìc thc diĹrkeiac

Gia kĹje axiìgrafo, qartofulĹkio ă upoqrèwsh S me paroÔsa axÐa P , h diĹrkeia tou

Ds,r se sqèsh me to epitìkio r eÐnai:

Ds,r =
(
−1/P

) (
∂P/∂r

)
ìpou ∂P/∂r, sumbolÐzei th merikă parĹgwgo tou P wc proc to r.

O tÔpoc autìc èqei thn akìloujh ermhneÐa: H merikă parĹgwgoc wc proc r metrĹei

ton stigmiaÐo rujmì metabolăc thc paroÔsac axÐac twn plhrwmÿn kajÿc to epitìkio

allĹzei. Diairÿntac me thn paroÔsa axÐa twn qrhmatoroÿn tou (timă), brÐskoume

ton stigmiaÐo rujmì metabolăc anexĹrthta apì to mègejoc thc paroÔsac axÐac twn

plhrwmÿn.

An qrhsimopoiăsoume ton anÿtero tÔpo gia èna omìlogo qwrÐc dikaiÿmata, ìpou

Ct oi qrhmatoroèc tou, èqoume:

Ds,r = −
d
dr

nP
t=1

Ct(1+r)−t

nP
t=1

Ct(1+r)−t
= −

nP
t=1

(−t)Ct(1+r)−t−1

nP
t=1

Ct(1+r)−t
=

=

nP
t=1

tCt(1+r)−t−1

nP
t=1

Ct(1+r)−t
= 1

(1+r)

nP
t=1

tCt(1+r)−t

nP
t=1

Ct(1+r)−t

’Ara

Ds,r =
D

(1 + r)
= MD

Blèpe [Kellison,1991].
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2.5.5 Fisher-Weil diĹrkeia

Ac upojèsoume ìti h kampÔlh twn epitokÐwn rt, t = 1, . . . , T upìkeitai se parĹllhlh

metatìpish katĹ mia mikră posìthta ∆r, ètsi ÿste drt = dr = ∆r gia kĹje t =

1, . . . , T . ’Estw ìti h paroÔsa axÐa enìc omolìgou prin thn allagă twn epitokÐwn

eÐnai P , kai Ct oi qrhmatoroèc tou, tìte orÐzoume thn Fisher-Weil diĹrkeia wc:

DFW =
1

P

T∑
t=1

tCt

(1 + rt)t+1

ston diakritì qrìno, ă

DFW =
1

P

T∑
t=1

tCte
−rtt

ston suneqă qrìno. ParathroÔme thn omoiìthta thc Fisher-Weil diĹrkeiac me thn

tropopoihmènh diĹrkeia. PrĹgmati sthn perÐptwsh pou èqoume epÐpedh kampÔlh epito-

kÐwn, dhladă rt = r, t = 1, . . . , T h Fisher-Weil diĹrkeia isoÔtai me thn tropopoihmènh

diĹrkeia.

2.5.6 DiĹrkeia qartofulakÐou

Wc tÿra anaferjăkame sthn diĹrkeia enìc kai mìno omolìgou. An èqoume èna qar-

tofulĹkio omolìgwn, h diĹrkeia tou eÐnai o stajmismènoc mèsoc thc diĹrkeiac twn

omolìgwn pou sumperilambĹnontai sto qartofulĹkio stajmismènoc me to posostì

pou summetèqei to omìlogo sto qartofulĹkio. Autì mporoÔme na to apodeÐxoume ma-

jhmatikĹ wc exăc: An èqoume èna qartofulĹkio N omolìgwn, me Cti tic qrhmatoroèc

tou i (i = 1, . . . , N) omolìgou thn qronikă stigmă t (t = 1, . . . , n), tìte h diĹrkeia

tou i omolìgou ja isoÔtai me

Di =

n∑
t=1

Ctit
(1+r)t

n∑
t=1

Cti

(1+r)t

(2.23)

gia i = 1, . . . , N.

To qartofulĹkio omolìgwn èqei qrhmatoroèc thn qronikă stigmă t, to Ĺjroisma
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twn qrhmatoroÿn twn epimèrouc omolìgwn pou to apoteloÔn. ’Etsi h diĹrkeia tou

qartofulakÐou eÐnai h exăc:

Dport =

n∑
t=1

(Ct1+Ct2+...CtN )t
(1+r)t

n∑
t=1

(Ct1+Ct2+...CtN )
(1+r)t

An anaptÔxoume to Ĺjroisma katalăgoume:

Dport =

n∑
t=1

Ct1t
(1+r)t +

n∑
t=1

Ct2t
(1+r)t + . . . +

n∑
t=1

CtN t
(1+r)t

n∑
t=1

Ct1+Ct2+...CtN

(1+r)t

Diairÿntac kai pollaplasiĹzontac kĹje Ĺjroisma ston arijmhtă me thn paroÔsa axÐa

toÔ antÐstoiqou omolìgou kai qrhsimopoiÿntac tÔpo (2.23) èqoume:

Dport =

n∑
t=1

Ct1

(1+r)t D1 +
n∑

t=1

Ct2

(1+r)t D2 + . . . +
n∑

t=1

CtN t
(1+r)t DN

n∑
t=1

Ct1+Ct2+...CtN

(1+r)t

To phlÐko wi =

nP
t=1

Cti
(1+r)t

nP
t=1

Ct1+Ct2+...CtN
(1+r)t

eÐnai to posostì tou i omolìgou sto qartofulĹkio,

an jewrăsoume ìti h timă kĹje omolìgou eÐnai h dÐkaih timă tou, Ĺra

Dport = D1w1 + . . . + DNwN

Bèbaia autì isqÔei an èqoume epÐpedh kampÔlh epitokÐwn (to Ðdio epitìkio efar-

mìzetai gia kĹje qronikă diĹrkeia) ă parĹllhlec metabolèc thc kampÔlhc epitokÐwn

kai an jewrăsoume ìti h timă kĹje omolìgou eÐnai h dÐkaih timă tou. AkoloujeÐ èna

parĹdeigma: èqoume èna qartofulĹkio trèqousac sunolikăc axÐac 100 ekatommurÐwn

eurÿ apoteloÔmeno apì tèssera omìloga, me trèqousa axÐa 10, 40, 30, 20 ekatom-

mÔria eurÿ kai tropopoihmènh diĹrkeia 4, 7, 6, 2 èth antÐstoiqa. Oi stajmÐseic kĹje
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omolìgou ja eÐnai 0.1, 0.4 ,0.3, 0.2 antÐstoiqa. Tìte h tropopoihmènh diĹrkeia tou

qartofulakÐou ja eÐnai 0.1 × 4 + 0.4 × 7 + 0.3 × 6 + 0.2 × 2 = 5.4. Autì mporeÐ

na ermhneuteÐ wc exăc: An ta epitìkia, pou ephreĹzoun ta omìloga tou qartofula-

kÐou metablhjoÔn katĹ 100 monĹdec bĹshc, h axÐa tou qartofulakÐou ja metablhjeÐ

perÐpou katĹ 5.4%. Gia perissìtera blèpe [Fabozzi,1989].

2.6 Kurtìthta

H diĹrkeia mporeÐ na qrhsimopoihjeÐ gia na posotikopoiăsei tic metabolèc thc timăc

twn omolìgwn exaitÐac twn mikrÿn diakumĹnsewn twn apodìsewn, kai sthn ousÐa den

eÐnai tÐpote Ĺllo parĹ h grammikă prosèggish thc kampÔlhc P = P (y) (grĹfhma timăc

omolìgou, epitokÐwn) apì thn efaptomènh thc se èna shmeÐo y′.

’Opwc eÐnai fusikì h prosèggish aută, an kai mporeÐ na eÐnai eparkăc gia na poso-

tikopoiăsei tic metabolèc twn timÿn twn omolìgwn gia mikrèc metabolèc twn apodì-

sewn, sÐgoura den eÐnai eparkăc gia na perigrĹyei thn metabolă twn timÿn gia megĹlec

metabolèc twn apodìsewn. ParathroÔme sto diĹgramma (2.2) ìti h kampÔlh AB deÐ-

qnei thn pragmatikă sqèsh timăc kai apìdoshc omolìgou. An qrhsimopoiăsoume th

diĹrkeia h sqèsh proseggÐzetai apì thn eujeÐa GD. Gia mia metabolă sthn apìdosh

apì y′ se y′′ to sfĹlma upologismoÔ thc timăc tou omolìgou qrhsimopoiÿntac thn

diĹrkeia ja eÐnai polÔ mikrì. ’Omwc an h apìdosh metablhjeÐ apì y′ se y′′′ to sfĹlma

ja eÐnai shmantikì, blèpe [SpÔrou,2003].

Akìma an èqoume duo omìloga me thn Ðdia diĹrkeia allĹ diaforetikă kurtìthta,

h pragmatikă sqèsh timăc kai apìdoshc eÐnai diaforetikă apì aută pou upologÐzetai

me th boăjeia thc diĹrkeiac, blèpe diĹgramma (2.3).

Stic parapĹnw periptÿseic ja prèpei na lĹboume upìyh th mh grammikìthta thc

kampÔlhc P (y) kai na posotikopoiăsoume me kĹpoio mètro tic apoklÐseic thc kampÔlhc

P (y) apì thn eujeÐa. ’Ena mètro to opoÐo mporeÐ na qrhsimopoihjeÐ gia thn posotiko-

poÐhsh tou kindÔnou se qartofulĹkia me omìloga gia megĹlec metabolèc twn apodì-

sewn eÐnai h kurtìthta (convexity), blèpe [FrĹgkoc,Giannakìpouloc,Brìntoc,2009].
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Sqăma 2.2: H efaptomènh sto shmeÐo y′ thc sqèshc timăc omolìgou kai apìdoshc
P (y)

H kurtìthta gia kĹpoio omìlogo orÐzetai wc h posìthta

CV =
1

P

d2P

dy2

dhladă wc h deÔterh parĹgwgoc thc dÐkaihc timăc tou omolìgou wc proc thn apai-

toÔmenh apìdosh diairemènh me th dÐkaih timă.
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Sqăma 2.3: H efaptomènh thc sqèshc timăc omolìgou kai apìdoshc P (y), gia duo
omìloga me Ðdia diĹrkeia

Gia èna omìlogo me stajerèc plhrwmèc isqÔei h sqèsh (2.14). An qrhsimopoiă-

soume Ĺjroisma katalăgoume

dp

dy
= −

n∑
t=1

tC

(1 + y)t+1
− nM

(1 + y)n+1

An paragwgÐsoume aută thn sqèsh èqoume:

d2p

dy2
=

n∑
t=1

tC(t + 1)(1 + y)t

(1 + y)2t+2
+

n(n + 1)M(1 + y)n

(1 + y)2n+2

d2p

dy2
=

n∑
t=1

tC(t + 1)

(1 + y)t+2
+

n(n + 1)M

(1 + y)n+2
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’Ara

CV =

n∑
t=1

tC(t+1)
(1+y)t+2 + n(n+1)M

(1+y)n+2

P

EĹn h suqnìthta plhrwmăc twn tokomeridÐwn eÐnai megalÔterh apì mia forĹ anĹ

ètoc, èstwm, to epitìkio eÐnai r
m
anĹ perÐodo kai to Ôyoc twn plhrwmÿn isoÔtai me

Ct

m

anĹ perÐodo, ìpou Ct oi etăsiec plhrwmèc sto t ètoc, r to etăsio epitìkio, P h paroÔsa

axÐa tou omolìgou kai n arijmìc etÿn wc thn wrÐmansh, blèpe [Brandimarte,2006],

tìte èqoume:

CV =
1

P (1 + y/m)2

mn∑
t=1

t (t + 1)

m2

Ct

(1 + y/m)t (2.24)

Sthn genikă perÐptwsh, gia èna qwrÐc dikaiÿmata omìlogo, to opoÐo èqei etăsio

koupìni, me qrhmatoroèc Ft kai rt to epitìkio tou t ètouc, h kurtìthta isoÔtai:

CV =
1

P

n∑
t=1

t(t + 1)Ft

(1 + rt)t+2
(2.25)

se diakritì qrìno, ă

CV =
1

P

n∑
t=1

t2Fte
−rtt (2.26)

me suneqă anatokismì, blèpe [Zenios,2008].

H kurtìthta eÐnai èna mètro thc kampulìthtac thc sqèshc metaxÔ timăc kai apì-

doshc, dhladă mac deÐqnei to pìso h kampÔlh aută apoklÐnei apì mia eujeÐa grammă.

’Otan h apaitoÔmenh apìdosh meiwjeÐ, h timă tou omolìgou megalÿnei me auxanìme-

no rujmì. Parìmoia, h timă enìc omolìgou pèftei me ènan meioÔmeno rujmì ìtan h

apaitoÔmenh apìdosh auxĹnei. Tìte lème ìti h sqèsh timăc - apaitoÔmenhc apìdoshc,

èqei jetikă kurtìthta. Aută eÐnai mia idiìthta ìlwn twn omolìgwn stajeroÔ kou-

ponioÔ qwrÐc dikaÐwma anĹklhshc. UpĹrqoun kai kĹpoia omìloga me dikaiÿmata pou

mporeÐ na parousiĹzoun arnhtikă kurtìthta. Epiplèon h kurtìthta enìc omolìgou

sqetÐzetai jetikĹ me th diasporĹ twn qrhmatoroÿn tou. An ìloi oi Ĺlloi parĹgontec

parameÐnoun stajeroÐ, èna omìlogo me qrhmatoroèc me megĹlh diasporĹ sto qrìno,

ja èqei megalÔterh kurtìthta, se sqèsh me èna omìlogo me qrhmatoroèc me mikră

diasporĹ sto qrìno. Profanÿc h jetikă kurtìthta eÐnai mia epijumhtă idiìthta.
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EnallaktikĹ mporoÔme na poÔme ìti h kurtìthta eÐnai èna mètro thc metabolăc thc

diĹrkeiac wc sunĹrthsh tou epitokÐou, blèpe [Esme Faerber,2009].

Beltiÿnontac thn prosèggish thc posostiaÐac metabo-

lăc thc timăc tou omolìgou qrhsimopoiÿntac thn kur-

tìthta

Qrhsimopoiÿntac to anĹptugma tou Taylor, h paroÔsa axÐa enìc omolìgou proseggÐ-

zetai:

∆P =
dP

dy
∆y +

1

2

d2P

dy2
(∆y)2 + Error

Diairÿntac me to P paÐrnoume thn posostiaÐa metabolă sthn timă,

∆P

P
=

dP

dy

∆y

P
+

1

2

d2P

dy2

(∆y)2

P
+ Error (2.27)

Apì th sqèsh (2.27) an jewrăsoume ìti to sfĹlma apì thn prosèggish Taylor eÐnai

mhdenikì èqoume:

∆P

P
= −(MD)∆y +

1

2
(CV )(∆y)2

(2.28)

ParathroÔme loipìn ìti h kurtìthta beltiÿnei th prosèggish thc posostiaÐac meta-

bolăc thc timăc tou omolìgou, ìpwc upologÐzetai apì thn tropopoihmènh diĹrkeia,

lambĹnontac upìyh thn kampulìthta thc sunĹrthshc thc timăc wc proc thn apìdosh,

blèpe [Fabozzi,2000].

ParĹdeigma: ’Ena dietèc omìlogo, me koupìni 5% etăsio kai apìdosh 5%, èqei

Macaulay diĹrkeia 1.8594 èth, kai tropopoihmènh diĹrkeia 1.9524. H prosèggish thc

metabolăc thc timăc tou qrhsimopoiÿntac thn tropopoihmènh diĹrkeia parousiĹzetai

ston parakĹtw pÐnaka.
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ProhgoÔmenh Timă Nèa timă (prosèggish) ParoÔsa AxÐa SfĹlma

AÔxhsh Apìdoshc 0.1% 100.000 99.80476 99.8143 0.00954

MeÐwsh Apìdoshc 0.1% 100.000 100.19524 100.1862 0.00904

AÔxhsh Apìdoshc 3% 100.000 94.1428 94.6502 0.5074

MeÐwsh Apìdoshc 3% 100.000 105.8572 105.8247 0.0325

PÐnakac 2.1: SfĹlma thc prosèggishc thc metabolăc thc timăc tou omolìgou qrhsi-

mopoiÿntac thn tropopoihmènh diĹrkeia

H kurtìthta tou omolìgou eÐnai 5.2694. An qrhsimopoihjeÐ h exÐswsh (2.28)

èqoume mia beltÐwsh thc prosèggishc thc metabolăc thc timăc tou omolìgou qrhsi-

mopoiÿntac kai thn kurtìthta.

ProhgoÔmenh Timă Nèa timă (prosèggish) ParoÔsa AxÐa SfĹlma

AÔxhsh Apìdoshc 0.1% 100.000 99.8143 99.8143 0

MeÐwsh Apìdoshc 0.1% 100.000 100.1862 100.1862 0

AÔxhsh Apìdoshc 3% 100.000 94.6589 94.6502 0.0087

MeÐwsh Apìdoshc 3% 100.000 105.8154 105.8247 0.0093

PÐnakac 2.2: SfĹlma thc prosèggishc thc metabolăc thc timăc tou omolìgou qrhsi-

mopoiÿntac thn tropopoihmènh diĹrkeia kai thn kurtìthta

ParathroÔme ìti me th qrăsh thc kurtìthtac èqoume kalÔterh prosèggish thc meta-

bolăc thc timăc tou omolìgou.

2.7 Taxinìmhsh upoqreÿsewn

Mia upoqrèwsh eÐnai mia dapĹnh thn opoÐa prèpei na pragmatopoiăsei mia asfalistikă

etairÐa ă èna tameÐo, se sugkekrimènh qronikă stigmă, ìpwc phgĹzei apì touc ìrouc

sunafjèntoc sumbolaÐou. Oi diaqeiristèc twn kefalaÐwn endiafèrontai tìso gia to

mègejoc, ìso kai gia thn qronikă stigmă thc upoqrèwshc, giatÐ ta periousiakĹ stoi-

qeÐa prèpei na parĹgoun qrhmatoroèc ikanèc na kalÔyoun tuqìn plhrwmèc egkaÐrwc.

Oi upoqreÿseic taxinomoÔntai anĹloga me ton bajmì bebaiìthtac tìso tou megèjouc

touc, ìso kai thc qronikăc stigmăc pou ja emfanistoÔn, sÔmfwna me ton akìloujo

pÐnaka.
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TÔpoc upoqreÿsewn Mègejoc thc ekroăc Qronikă stigmă ekroăc

I Bèbaih Bèbaih

II Bèbaih Abèbaih

III Abèbaih Bèbaih

IV Abèbaih Abèbaih

PÐnakac 2.3: Taxinìmhsh upoqreÿsewn gia asfalistikèc etairÐec kai tameÐa

• Upoqrèwsh tÔpou I

Tìso to mègejoc ìso kai h qronikă stigmă twn upoqreÿsewn eÐnai gnwstĹ me

bebaiìthta. Gia parĹdeigma èna guaranteed investment contract(GIC), sÔmfw-

na me to opoÐo h asfalistikă etairÐa ènanti enìc asfalÐstrou, egguĹtai èna

sugkekrimèno epitìkio wc th lăxh tou sumbolaÐou.

• Upoqrèwsh tÔpou II

To mègejoc thc upoqrèwshc eÐnai gnwstì me bebaiìthta, allĹ ìqi kai h qronikă

stigmă plhrwmăc thc. ParĹdeigma tètoiac upoqrèwshc eÐnai ta asfalistăria

sumbìlaia zwăc, ta opoÐa ènanti enìc etăsiou asfalÐstrou plhrÿnoun se pe-

rÐptwsh janĹtou tou asfalismènou èna kajorismèno posì stouc dikaioÔqouc.

FusikĹ h stigmă janĹtou tou asfalismènou den mporeÐ na kajoristeÐ plărwc.

• Upoqrèwsh tÔpou III

H qronikă stigmă plhrwmăc twn upoqreÿsewn eÐnai gnwstă me bebaiìthta, allĹ

ìqi kai to mègejoc autăc.

• Upoqrèwsh tÔpou IV

H qronikă stigmă plhrwmăc twn upoqreÿsewn kai to mègejoc autÿn eÐnai abè-

baia. UpĹrqoun plhjÿra paradeÐgmata asfalistikÿn proðìntwn se aută thn

kathgorÐa. Oi upoqreÿseic twn suntaxiodotikÿn tameÐwn eÐnai epÐ to pleÐston

abèbaiec wc proc ton qrìno kai to mègejoc. Sta sqămata kajorismènhc paro-

qăc, to mègejoc thc apozhmÐwshc exartĹtai apì to eisìdhma, ta qrìnia douleiĹc

k.lp. Akìma h diĹrkeia zwăc tou asfalismènou ephreĹzei to mègejoc twn plh-

rwmÿn.
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H klÐmaka pou qrhsimopoieÐtai gia na taxinomhjoÔn oi upoqreÿseic den mporeÐ

na jewrhjeÐ eureÐa. OÔte ìtan qarakthrÐzetai mia upoqrèwsh abèbaih wc proc to

mègejoc ă thn qronikă stigmă, jewreÐtai anagkaÐa ìti den mporeÐ na problefteÐ.

UpĹrqoun upoqreÿseic oi opoÐec mporeÐ na problefjoÔn me th qrăsh tou nìmou twn

megĹlwn arijmÿn, blèpe [Fabozzi,2000].

2.8 Apì KoinoÔ DiaqeÐrish Periousiakÿn Stoi-

qeÐwn kai Upoqreÿsewn

H Apì KoinoÔ DiaqeÐrish Periousiakÿn StoiqeÐwn kai Upoqreÿsewn eÐnai mia stra-

thgikă diaqeÐrishc twn apofĹsewn thc epiqeÐrhshc, ètsi ÿste oi apofĹseic pou afo-

roÔn to energhtikì kai to pajhtikì na eÐnai suntonismènec. MporeÐ na oristeÐ wc mia

suneqizìmenh diadikasÐa diamìrfwshc, ulopoÐhshc, elègqou, epanexètashc thc stra-

thgikăc pou sqetÐzetai me to energhtikì kai to pajhtikì, ètsi ÿste na epiteuqjoÔn

oi stìqoi thc epiqeÐrhshc, kĹtw apì ta perijÿria kindÔnou kai touc periorismoÔc pou

èqoun tejeÐ. EÐnai zwtikăc shmasÐac, ìson aforĹ thn orjă diaqeÐrish twn oikonomi-

kÿn kĹje etairÐac pou ependÔei me skopì na kalÔyei tic mellontikèc thc upoqreÿseic.

Efarmìzetai tìso apì Asfalistikèc etairÐec ìso kai apì suntaxiodotikĹ tameÐa kai

apì trĹpezec. ParadosiakĹ, h Apì KoinoÔ DiaqeÐrish Periousiakÿn StoiqeÐwn kai

Upoqreÿsewn epikentrwnìtan se kindÔnouc pou sqetÐzontan me tic metabolèc twn

epitokÐwn. ’Omwc stic mèrec mac pragmateÔetai th diaqeÐrish enìc megĹlou fĹsma-

toc kindÔnwn, ìpwc o kÐndunoc reustìthtac, o nomikìc, sunallagmatikìc, pistwtikìc

kÐndunoc kai o kÐndunoc qÿrac kai eÐnai gnwstă wc dioikhtikă epiqeirhsiakoÔ kindÔ-

nou. Edÿ ja perioristoÔme sthn paradosiakă morfă thc Apì KoinoÔ DiaqeÐrishc

Periousiakÿn StoiqeÐwn kai Upoqreÿsewn ìpwc qrhsimopoieÐtai apì ta suntaxiodo-

tikĹ tameÐa gia na diamorfÿsoun tic ependÔseic touc, ètsi ÿste na antikatoptrÐzoun

ta qarakthristikĹ twn upoqreÿsewn touc. Gia parĹdeigma o trìpoc me ton opoÐo ja

prèpei na ependujoÔn oi eisforèc twn asfalismènwn apì èna suntaxiodotikì tameÐo,

gia na eÐnai se jèsh na parèqei efĹpax posì katĹ thn hlikÐa suntaxiodìthshc, blèpe

[SOA,2003].
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2.8.1 Pajhtikă kai Energhtikă DiaqeÐrish Omolìgwn

Pajhtikă DiaqeÐrish Omolìgwn: H Pajhtikă DiaqeÐrish Omolìgwn jewreÐ

tic timèc twn axiìgrafwn sthn agorĹ wc dÐkaiec kai anazhtĹ mìno na diaqeiristeÐ ton

kÐnduno tou qartofulakÐou. Den anazhteÐ na xeperĹsei thn apìdosh thc agorĹc, ana-

zhtÿntac upotimhmèna omìloga ă prospajÿntac na problèyei tic mellontikèc timèc,

sthrizìmenh se plhroforÐec. UpĹrqoun duo basikèc klĹseic Pajhtikăc DiaqeÐrishc

Omolìgwn.

1. Bond Indexing: ProspajeÐ na antigrĹyei thn apìdosh enìc deÐkth omolìgwn,

sqhmatÐzontac èna qartofulĹkio to opoÐo fèrei ton Ðdio bajmì kindÔnou me to

deÐkth autìn.

2. AnosopoÐhsh: ProspajeÐ na ekmhdenÐsei ton kÐnduno pou proèrqetai apì thn

metabolă twn epitokÐwn.

Energhtikă DiaqeÐrish Omolìgwn ProspajeÐ na epitÔqei apìdosh anÿterh

apì to mèso ìro thc agorĹc. GÐnetai prospĹjeia gia prìbleyh thc kampÔlhc twn

epitokÐwn, Ĺra kai twn timÿn twn omolìgwn. ExetĹzontai klĹdoi ă sugkekrimèna

omìloga ta opoÐa jewreÐtai ìti h agorĹ den apotimĹ swstĹ.

Contingent anosopoÐhsh: H contingent anosopoÐhsh eÐnai mia meiktă strath-

gikă pajhtikăc kai energhtikăc diaqeÐrishc pou protĹjhke apì ton Liebowitz kai ton

Weinberger [Liebowitz,Weinberger,1982]. SÔmfwna me aută, o diaqeiristăc xekinĹ me

energhtikă diaqeÐrish tou qartofulakÐou èwc ìtou h apotÐmhsh tou qartofulakÐou

proseggÐsei èna kajorismèno epÐpedo. Tìte h diaqeÐrish gÐnetai pajhtikă.

Gia parĹdeigma an to epitìkio eÐnai 10% kai h axÐa tou qartofulakÐou eÐnai 10

ekatommÔria eurÿ, o diaqeiristăc mporeÐ me tic mejìdouc thc anosopoÐhshc, na {klei-

dÿsei} 12.1 ekatommÔria se 2 qrìnia. ’Omwc o diaqeiristăc epijumeÐ na efarmìsei

energhtikă diaqeÐrish, prospajÿntac na xeperĹsei thn apìdosh thc agorĹc, se kĹje

perÐptwsh ìmwc h mèllousa axÐa tou qartofulakÐou se 2 èth prèpei na eÐnai mega-

lÔterh apì 11 ekatommÔria eurÿ. Epeidă arkoÔn 9.09 ekatommÔria eurÿ (h paroÔsa

axÐa twn 11 ekatommurÐwn eurÿ ta opoÐa prèpei na èqoume se 2 èth) kai h axÐa tou
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qartofulakÐou eÐnai 10 ekatommÔria eurÿ, o diaqeiristăc mporeÐ na aneqjeÐ kĹpoia

endeqìmenh apÿleia kefalaÐou, xekinÿntac mia energhtikă diaqeÐrish. An me T sum-

bolÐsoume ton upoleipìmeno qrìno mèqri ton ependutikì orÐzonta, kai r ta trèqonta

epitìkia ,tìte efìson h axÐa tou qartofulakÐou eÐnai
11

(1+r)T ekatommÔria eurÿ, tì-

te me tic mejìdouc thc anosopoÐhshc ja mporèsei o diaqeiristăc na exasfalÐsei 11

ekatommÔria eurÿ sto tèloc tou ependutikoÔ orÐzonta. Dhladă an h axÐa tou qarto-

fulakÐou pèsei sta
11

(1+r)T ekatommÔria eurÿ tìte efarmìzoume anosopoÐhsh. Alliÿc

suneqÐzetai h energhtikă diaqeÐrish, blèpe [Bodie,Kane,Marcus,2008].
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KefĹlaio 3

Dedication

3.1 Eisagwgă sthn dedication

Oi asfalistikèc etairÐec kai ta tameÐa lambĹnoun eisforèc apì touc asfalismènouc

touc, analambĹnontac na touc apozhmiÿsoun sÔmfwna me touc ìrouc kai tic proôpo-

jèseic twn sumbolaÐwn pou èqoun sunafjeÐ. Gia parĹdeigma, se èna suntaxiodotikì

tameÐo, ta mèlh tou katabĹloun eisforèc ìso ergĹzontai kai eisprĹttoun èna efĹpax

posì katĹ thn stigmă thc suntaxiodìthshc touc.

Pio sugkekrimèna ta epaggelmatikĹ tameÐa epijumoÔn na kalÔyoun mia seirĹ plh-

rwmÿn, pou eÐnai wc èna bajmì problèyimec, me bĹsh touc pÐnakec epibÐwshc, ta ana-

menìmena epÐpeda anikanìthtac, paraităsewn kai Ĺlla statistikĹ dedomèna. Skopìc

touc eÐnai h asfĹleia wc proc thn ekplărwsh twn upoqreÿsewn touc tìso braquprì-

jesma, ìso kai makroprìjesma. ExĹllou ta epaggelmatikĹ tameÐa den eÐnai anÿnumec

etairÐec, ÿste na èqoun metìqouc pou anazhtoÔn to kèrdoc, allĹ nomikĹ prìswpa

mh kerdoskopikoÔ qaraktăra. ’Etsi katĹ mia ènnoia oi mètoqoi twn tameÐwn eÐnai oi

Ðdioi oi asfalismènoi. SÔmfwna me thn upourgikă apìfash gia touc ìrouc leitour-

gÐac twn TameÐwn Epaggelmatikăc AsfĹlishc (F.Epagg.asf./oik.16/9.4.2003), ta

epaggelmatikĹ tameÐa ofeÐloun na parousiĹzoun mia sunetă diaqeÐrish twn kefalaÐ-

wn touc. EpÐshc, prèpei na parakoloujeÐtai susthmatikĹ kai na diathreÐtai se qamhlĹ

epÐpeda o bajmìc epikindunìthtac tou ependutikoÔ qartofulakÐou. ’Ara se kĹje pe-

rÐptwsh to tameÐo ofeÐlei na diasfalÐzei sto mègisto dunatì bajmì thn ekplărwsh
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twn upoqreÿsewn tou proc ta mèlh tou kai afoÔ exasfalÐsei autì, na epidiÿxei thn

megistopoÐhsh thc apìdoshc tou qartofulakÐou.

H dedication ă cash flow matching eÐnai mia ependutikă strathgikă, pou eÐnai sÔm-

fwnh me to ependutikì profÐl twn epaggelmatikÿn tameÐwn, h opoÐa mporeÐ na efar-

mosteÐ apì autĹ. Qrhsimopoiÿntac majhmatikĹ montèla odhgeÐ sto sqediasmì enìc

qartofulakÐou, pou ja parèqei qrhmatoroèc Ðsec me tic upoqreÿseic, kai ja kajorÐze-

tai sămera gia na kalÔptei kĹpoia qronikă perÐodo. H perÐodoc aută suqnĹ onomĹzetai

perÐodoc diakrĹthshc, (holding period), ă ependutikìc orÐzontac (planning horizon).

Skopìc eÐnai h elaqistopoÐhsh tou kìstouc agorĹc autoÔ tou qartofulakÐou. To

qartofulĹkio autì omolìgwn, an parablèyoume ton pistwtikì kÐnduno den epifèrei

apÿleia kefalaÐwn, efìson ta omìloga krathjoÔn wc thn wrÐmansh touc.

SÔmfwna me touc [Fisher,Weil,1971], o Koopmans, [Koopmans,1942] ătan o prÿ-

toc pou estÐase sthn anĹgkh gia thn epilogă qreogrĹfwn dÐnontac èmfash sthn hme-

romhnÐa wrÐmanshc autÿn, se sqèsh me to qronikì shmeÐo kai to mègejoc twn aname-

nìmenwn plhrwmÿn lìgw twn upoqreÿsewn thc etairÐac. DiapÐstwse thn dunatìthta

gia apìluth antistoÐqish twn duo autÿn qrhmatoroÿn, blèpe kai [Whittaker,1970].

H leitourgÐa thc dedication sthrÐzetai sthn agorĹ katĹllhlwn omolìgwn, sthn

katĹllhlh posìthta kai me thn katĹllhlh hmeromhnÐa wrÐmanshc, elaqistopoiÿntac

to kìstoc agorĹc kai exasfalÐzontac ìti kalÔptoun mia seirĹ mellontikÿn plhrwmÿn.

Ta omìloga pou endeÐknutai na agorastoÔn eÐnai omìloga me pistolhptikă diabĹjmish

AAA ă AA ă kratikĹ omìloga qwrÿn melÿn thc zÿnhc tou eurÿ, qwrÐc na èqei o

ekdìthc dikaÐwma anĹklhshc kai stajeroÔ kouponioÔ. Me thn parapĹnw strathgikă

exaleÐfontai treic basikoÐ kÐndunoi epèndushc se omìloga kai pio sugkekrimèna.

• KÐndunoc Pistwtikìc: H uyhlă pistolhptikă diabĹjmish twn omolìgwn sqedìn
ekmhdenÐzei autì ton kÐnduno.

• KÐndunoc epanepèndushc: ExaleÐfetai, giatÐ tìso to kefĹlaio ìso kai ta toko-
merÐdia pou lambĹnontai apì to omìlogo, den epanependÔontai, allĹ qrhsimo-

poioÔntai gia thn kĹluyh twn upoqreÿsewn.

• KÐndunoc epitokÐwn: ExaleÐfetai, giatÐ ìla ta omìloga diakratoÔntai wc th
lăxh touc. ’Etsi oi qrhmatoroèc tou omolìgou eÐnai dedomènec, anexĹrthtec

apì thn timă diapragmĹteushc tou omolìgou kai to epÐpedo twn epitokÐwn.
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Ac doÔme èna parĹdeigma efarmogăc thc anwtèrou strathgikăc me thn qrăsh omo-

lìgwn me mhdenikĹ tokomerÐdia: ’Estw epaggelmatikì tameÐo to opoÐo antimetwpÐzei

mia sugkekrimènh seirĹ mellontikÿn upoqreÿsewn kai epijumeÐ na kataskeuĹsei èna

qartofulĹkio omolìgwn to opoÐo ja tou epitrèyei na antimetwpÐsei eparkÿc autèc tic

upoqreÿseic. To qartofulĹkio autì ja prèpei afenìc na kataskeuasteÐ me to mikrì-

tero dunatì kìstoc kai afetèrou na tou epitrèyei na prostateujeÐ apì endeqìmenh

metabolă twn epitokÐwn. Ac upojèsoume ìti to tameÐo èqei na antimetwpÐsei upoqrèw-

sh Ôyouc L se 5 qrìnia. An mporeÐ na brejeÐ èna omìlogo mhdenikoÔ tokomeridÐou

onomastikăc axÐac F , kai wrÐmansh se 5 qrìnia (opìte plhrÿnei thn onomastikă a-

xÐa), agorĹzontac
L
F
arijmì tètoiwn omolìgwn, to tameÐo ja kalÔyei thn upoqrèwsh

tou. ’Omoia energoÔme an oi upoqreÿseic ekteÐnontai se mellontikèc qronikèc stigmèc.

’Estw ìti to tameÐo èqei tic akìloujec upoqreÿseic:

΄Ετοc 2009 2010 2011 2012 2013 2014 2015

Χρονική στιγµή 0 1 2 3 4 5 6

Υποχρέωση (χιlιάδεc Ευρώ) 0 200 200 100 100 100 100

PÐnakac 3.1: Upoqreÿseic anĹ ètoc se qiliĹdec eurÿ

Sthn agorĹ upĹrqoun omìloga mhdenikoÔ tokomeridÐou me onomastikă axÐa 100‰,

sÔmfwna me ton akìloujo pÐnaka:

΄Ετοc ωρίµανσηc 2010 2011 2012 2013 2014 2015

Τιµή αγοράc 94 89 84 79 74 69

PÐnakac 3.2: Diajèsima omìloga mhdenikoÔ tokomeridÐou se eurÿ

Safÿc autì to prìblhma eÐnai exidanikeumèno. H domă twn upoqreÿsewn eÐnai

kajorismènh kai ametĹblhth kai èqoume omìloga, qwrÐc pistwtikì kÐnduno, me wrÐ-

mansh se kĹje ètoc pou emfanÐzontai upoqreÿseic. EÔkola mporeÐ na upologisteÐ

to posì pou qreiĹzetai na ependÔsoume se kĹje èna omìlogo gia na kalÔyoume tic

upoqreÿseic.
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΄Ετοc ωρίµανσηc 2010 2011 2012 2013 2014 2015

Τεµάχια αγοράc µε ονοµαστική αξία 100€ 2000 2000 1000 1000 1000 1000

Αξία αγοράc (σε χιlιάδεc €) 188 178 84 79 74 69

PÐnakac 3.3: Kajorismìc tou qartofulakÐou

’Etsi loipìn an ependujeÐ sămera to sunolikì posì twn 672000 ‰, ìpwc emfanÐzetai

ston parapĹnw pÐnaka, tìte to tameÐo kalÔptei tic upoqreÿseic tou, anexĹrthta apì

tic mellontikèc kinăseic twn epitokÐwn. SqhmatikĹ se kĹje ètoc oi prìsodoi apì

ta periousiakĹ stoiqeÐa pou wrimĹzoun eÐnai Ðsec me tic antÐstoiqec upoqreÿseic tou

ètouc (blèpe sqăma 3.1).
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Sqăma 3.1: Oi prìsodoi apì ta periousiakĹ stoiqeÐa pou wrimĹzoun kai oi antÐstoiqec

upoqreÿseic kĹje ètouc

’Ena pleonèkthma thc strathgikăc thc dedication eÐnai ìti efìson sqhmatÐzoume

to dedicated qartofulĹkio, prospajÿntac na elaqistopoiăsoume to kìstoc agorĹc

tou, mporoÔme to pleìnasma pou tuqìn prokÔptei, na to diajèsoume se metoqèc pou

istorikĹ èqoun megalÔterec apodìseic apì ta omìloga. AllĹ me autìn ton trìpo

efìson èqoume sqhmatÐsei èna qartofulĹkio omolìgwn pou kalÔptei tic upoqreÿseic
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mac gia kĹpoio qronikì diĹsthma, den ja anagkastoÔme na reustopoiăsoume th jèsh

mac se metoqèc prin ton ependutikì orÐzonta, se periìdouc pou oi timèc touc eÐnai

qamhlĹ, kajÿc me to qartofulĹkio omolìgwn ja ikanopoioÔme tic upoqreÿseic mac.

Anakefalaiÿnontac etairÐec ìpwc oi asfalistikèc, suqnĹ antimetwpÐzoun mia sei-

rĹ upoqreÿsewn pou ekteÐnontai pollĹ qrìnia sto mèllon, anaparistÿntac mellon-

tikèc plhrwmèc se asfalistikĹ proðìnta, ìpwc asfalÐseic zwăc. Mia suqnă qrăsh

enìc qartofulakÐou omolìgwn eÐnai na epitrèyei se mia etairÐa (p.q èna suntaxiodoti-

kì tameÐo) na kalÔyei mellontikèc thc upoqreÿseic. MporeÐ se aplèc periptÿseic h

eÔresh tou katĹllhlou qartofulakÐou na upologÐzetai eÔkola, ìpwc sto parapĹnw

parĹdeigma, allĹ sthn prĹxh, ìtan o diajèsimoc arijmìc omolìgwn me ă qwrÐc to-

komerÐdia auxĹnei, auxĹnei gewmetrikĹ kai h poluplokìthta. Me thn boăjeia ìmwc

twn hlektronikÿn upologistÿn h strathgikă thc dedication mporeÐ na efarmosteÐ

eÔkola. QĹrin aplìthtac sta parakĹtw montèla den lambĹnoume upìyh ton pistwti-

kì kÐnduno kai den upologÐzoume kìsth sunallagÿn. Se èna genikìtero montèlo ja

mporoÔsame na eÐqame lĹbei upìyh ton pistwtikì kÐnduno kai ta kìsth sunallagÿn.

3.2 Montèla dedication

ParakĹtw gÐnetai mia parousÐash kai efarmogă twn montèlwn pou qrhsimopoioÔntai

suqnĹ gia dedication, akoloujÿntac ta suggrĹmmata [Consiglio,Nielsen,Zenios,2009]

kai [Zenios,2008]. Gia thn arijmhtikă efarmogă twn montèlwn qrhsimopoiăjhke h

FINLIB bibliojăkh thc GAMS.

3.2.1 Montèlo TÐtlwn stajeroÔ eisodămatoc 1

O skopìc autoÔ tou montèlou eÐnai na broÔme to fthnìtero qartofulĹkio, tou opoÐou

oi qrhmatoroèc kĹje periìdou eÐnai megalÔterec apì tic upoqreÿseic thc antÐstoiqhc

periìdou. Oi eisroèc proèrqontai tìso apì ta tokomerÐdia ìso kai apì ta omìloga

pou wrimĹzoun. IdeatĹ oi qrhmatoroèc kĹje periìdou ja prèpei na eÐnai Ðsec me tic

upoqreÿseic thc antÐstoiqhc periìdou, katalăgontac se apìluth antistoÐqish qrhma-

toroÿn. ’Omwc sthn prĹxh èna tètoio sÔsthma den ja eÐqe lÔsh, afoÔ den upĹrqoun

pĹnta diajèsima qreìgrafa me tic idiìthtec pou epijumoÔme. Gia th montelopoÐhsh
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thc strathgikăc thc dedication ac upojèsoume ìti mia etairÐa èqei na kalÔyei mia

seirĹ plhrwmÿn katĹ ton qronikì orÐzonta T , diakritopoihmèno se T periìdouc, me

thn upoqrèwsh thc periìdou t = 1, . . . , T na isoÔtai me Lt antÐstoiqa. H qronikă

stigmă mhdèn eÐnai h stigmă pou dhmiourgoÔme to qartofulĹkio. Ac jewrăsoume èna

plăjoc n omolìgwn, sumbolÐzontac me Fti tic qrhmatoroèc miac monĹdac (ìpou mia

monĹda h onomastikă axÐa) tou i omolìgou thn stigmă t. MontelopoioÔme ètsi thn

strathgikă thc dedication wc exăc:

min
{xi}

n∑
i=1

P0ixi

ètsi ÿste
n∑

i=1

Ftixi ≥ Lt, t = 1, 2, ..., T

x ≥ 0

H metablhtă xi, paristĹnei thn posìthta tou i omolìgou pou agorĹzetai kai to

diĹnusma x apoteleÐtai apì ìla ta xi, x = (x1, x2, . . . , xn). ’Opou P0i, h timă agorĹc

anĹ monĹda (se onomastikă axÐa) tou i omolìgou thn qronikă stigmă mhdèn kai Fti oi

qrhmatoroèc tou i omolìgou thn qronikă stigmă t.

OusiastikĹ jèloume na elaqistopoiăsoume thn timă agorĹc tou qartofulakÐou
n∑

i=1

P0ixi, me ton periorismì kĹje qronikă stigmă t = 1, .., T , oi qrhmatoroèc apì to

qartofulĹkio na eÐnai megalÔterec apì tic antÐstoiqec upoqreÿseic,

n∑
i=1

Ftixi ≥ Lt, t =

1, 2, ..., T . Epiplèon den epitrèpoume anoiktèc pwlăseic jètontac ton periorismì x ≥ 0

ParĹdeigma 1: ’Estw èna epaggelmatikì tameÐo me tic akìloujec etăsiec upo-

qreÿseic anĹ ètoc:

΄Ετοc 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Υποχρέωση 80 90 120 110 140 150 60 80 80 60

PÐnakac 3.4: Upoqreÿseic anĹ ètoc se qiliĹdec eurÿ

UpĹrqoun diajèsima ta akìlouja omìloga me onomastikă axÐa 100‰ kai etăsio
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koupìni:

Οµόlογο Τιµή ΄Ετοc ωρίµανσηc Τοκοµερίδιο %

B - 4.75 - 10 103.20 2010 4.75

B - 4.25 - 11 104.93 2011 4.25

B - 5.00 - 12 107.83 2012 5

B - 6.00 - 12 108.90 2012 6

B - 4.50 - 13 107.29 2013 4.5

B - 5.00 - 14 110.76 2014 5

B - 4.00 - 14 106.12 2014 4

B - 5.00 - 15 111.51 2015 5

B - 6.00 - 15 115.60 2015 6

B - 5.00 - 17 113.98 2017 5

B - 5.25 - 18 116.45 2018 5.25

B - 5.00 - 19 114.63 2019 5

PÐnakac 3.5: Diajèsima omìloga

Efarmìzontac to montèlo katalăgoume sthn posìthta apì kĹje omìlogo pou

prèpei na agorasteÐ.

Οµόlογο Ποσότητα οµοlόγου Αξία αγοράc σε ευρώ

B - 4.75 - 10 57.951 5980.569

B - 4.25 - 11 160.704 16862.663

B - 5.00 - 12 0 0

B - 6.00 - 12 467.534 50914.436

B - 4.50 - 13 395.586 42442.409

B - 5.00 - 14 713.387 79014.771

B - 4.00 - 14 0 0

B - 5.00 - 15 0 0

B - 6.00 - 15 849.057 98150.943

B - 5.00 - 17 200.000 22796.000

B - 5.25 - 18 10693.878 1245302.041

B - 5.00 - 19 571.429 65502.857

PÐnakac 3.6: Epilogă qartofulakÐou me to montèlo 1 thc dedication tou paradeÐgma-
toc 1

Gia thn agorĹ tou qartofulakÐou autoÔ apaitoÔntai 1626967‰. Oi qrhmatoroèc

kĹje ètouc faÐnontai ston pÐnaka 3.7.

ParathreÐtai èna megĹlo pleìnasma sto ètoc 2018. Enÿ oi upoqreÿseic eÐnai

80000‰, o trìpoc sqhmatismoÔ tou qartofulakÐou parĹgei qrhmatoroèc 1128387‰,
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΄Ετοc 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Χρηµατοροή 80 90 120 110 140 150 60 80 1128.387 60

Υποχρέωση 80 90 120 110 140 150 60 80 80 60

PÐnakac 3.7: Qrhmatoroèc kai upoqreÿseic anĹ ètoc se qiliĹdec eurÿ me to montèlo

1 thc dedication tou paradeÐgmatoc 1

auxĹnontac to kìstoc agorĹc tou qartofulakÐou. Autì parathreÐtai giatÐ den upĹr-

qei omìlogo pou na lăgei to ètoc 2016. ’Etsi prèpei oi qrhmatoroèc apì ta koupìnia

twn omolìgwn pou lăgoun metĹ to 2016 na kalÔyoun tic upoqreÿseic tou ètouc

2016. Edÿ parousiĹzetai qarakthristikĹ h adunamÐa tou montèlou an den upĹrqoun

diajèsima omìloga me wrÐmansh to Ðdio ètoc me thn upoqrèwsh.

ParĹdeigma 2: An eÐnai diapragmateÔsimo kai èna omìlogo me lăxh to 2016,

mporeÐ na kataskeuĹsei èna qartofulĹkio tou opoÐou oi qrhmatoroèc anĹ ètoc eÐnai

Ðsec me tic antÐstoiqec upoqreÿseic. Sugkekrimèna, an upĹrqoun diajèsima omìloga

me onomastikă axÐa 100‰ kai etăsio koupìni ìpwc emfanÐzontai ston pÐnaka 3.8,

efarmìzontac to montèlo katalăgoume sthn posìthta apì kĹje omìlogo pou prèpei

na agorasteÐ.

Οµόlογο Τιµή ΄Ετοc ωρίµανσηc Τοκοµερίδιο %

B - 4.75 - 10 103.20 2010 4.75

B - 4.25 - 11 104.93 2011 4.25

B - 5.00 - 12 107.83 2012 5

B - 6.00 - 12 108.90 2012 6

B - 4.50 - 13 107.29 2013 4.5

B - 5.00 - 14 110.76 2014 5

B - 4.00 - 14 106.12 2014 4

B - 5.00 - 15 111.51 2015 5

B - 6.00 - 15 115.60 2015 6

B- 5.00 - 16 114.67 2016 5

B - 5.00 - 17 113.98 2017 5

B - 5.25 - 18 116.45 2018 5.25

B - 5.00 - 19 114.63 2019 5

PÐnakac 3.8: Diajèsima omìloga gia thn efarmogă tou montèlou sto parĹdeigma 2
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Οµόlογο Ποσότητα οµοlόγου Αξία αγοράc σε ευρώ

B - 4.75 - 10 410.268 42339.643

B - 4.25 - 11 529.756 55587.253

B - 5.00 - 12 0 0

B - 6.00 - 12 852.270 92812.224

B - 4.50 - 13 803.406 86197.474

B - 5.00 - 14 1139.560 126217.632

B - 4.00 - 14 0 0

B - 5.00 - 15 0 0

B - 6.00 - 15 1296.538 149879.756

B- 5.00 - 16 474.330 54391.414

B - 5.00 - 17 698.046 79563.333

B - 5.25 - 18 732.949 85351.883

B - 5.00 - 19 571.429 65502.857

PÐnakac 3.9: Epilogă qartofulakÐou me to montèlo 1, me thn prosjăkh kai Ĺllou

omolìgou

Gia thn agorĹ tou qartofulakÐou autoÔ apaitoÔntai 837843.5‰ me tic qrhmatoroèc

kĹje ètouc na emfanÐzontai ston parakĹtw pÐnaka, parathrÿntac ìti èqoume apìluth

taÔtish twn qrhmatoroÿn kai twn upoqreÿsewn.

΄Ετοc 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Χρηµατοροή 80 90 120 110 140 150 60 80 80 60

Υποχρέωση 80 90 120 110 140 150 60 80 80 60

PÐnakac 3.10: Qrhmatoroèc kai upoqreÿseic anĹ ètoc se qiliĹdec eurÿ
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3.2.2 Montèlo TÐtlwn stajeroÔ eisodămatoc 2

Mia Ĺllh diatÔpwsh tou parapĹnw montèlou eÐnai:

min u0
{xi}

ètsi ÿste
n∑

i=1

F0ixi + u0 ≥ 0

n∑
i=1

Ftixi ≥ Lt, t = 1, ..., T

x ≥ 0

O stìqoc tou montèlou autoÔ eÐnai na brejeÐ to qartofulĹkio me to mikrìtero kìstoc,

tou opoÐou oi qrhmatoroèc eÐnai megalÔterec ă Ðsec twn upoqreÿsewn. To kìstoc

agorĹc tou qartofulakÐou paristĹnetai me thn metablhtă u0. Edÿ oi qrhmatoroèc

mporeÐ na eÐnai jetikèc ă arnhtikèc (jetikèc qrhmatoroèc shmaÐnei ìti eisrèoun qrămata

sto tameÐo enÿ arnhtikèc ìti katabĹllontai apì to tameÐo). Oi qrhmatoroèc kĹje

omolìgou montelopoioÔntai wc exăc: an èna omìlogo agorĹzetai sămera sthn timă

P0i, me etăsio tokomerÐdio ci kai wrÐmansh se 5 èth tìte oi qrhmatoroèc tou eÐnai

oi exăc: Fi = (−P0i, ci, ci, ci, ci1 + ci, 0, ..., 0). Sunepÿc h posìthta F0i isoÔtai me

thn −P0i ìpwc parousiĹsthke sto montèlo 1. H leitourgÐa tou montèlou eÐnai h

akìloujh: afoÔ prèpei

n∑
i=1

Ftixi ≥ Lt, t = 1, ..., T , kai epeidă kĹpoia Lt megalÔtera

tou mhdenìc, ja upĹrqoun kai xi ta opoÐa ja eÐnai megalÔtera tou mhdenìc. An

upojèsoume ìti ìlec oi qrhmatoroèc thn qronikă stigmă mhdèn eÐnai arnhtikèc, tìte

gia na ikanopoieÐtai h anÐswsh

n∑
i=1

F0ixi+u0 ≥ 0 prèpei u0 > 0. ’Ara h elaqistopoÐhsh

tou u0 eÐnai to posì pou prèpei na katabĹloume sămera, prokeimènou na lĹboume tic

mellontikèc qrhmatoroèc. ’Etsi h lÔsh u0 tou deÔterou montèlou eÐnai to elĹqisto

thc sunĹrthshc −
n∑

i=1

F0ixi, pou eÐnai h axÐa agorĹc tou qartofulakÐou, kajistÿntac

ta duo montèla isodÔnama, blèpe [Nielsen,2000].

67



3.2.3 Montèlo TÐtlwn stajeroÔ eisodămatoc 3 (me da-

neismì kai epanepèndush)

Ta duo parapĹnw montèla, den epitrèpoun ton daneismì ă thn epanepèndush tou pleo-

nĹsmatoc. ’Etsi efìson oi qrhmatoroèc den exartÿntai apì ta epitìkia den upĹrqei

epitokiakìc kÐndunoc, efìson h etairÐa ja mporèsei na antepexèljei stic upoqreÿ-

seic thc se kĹje perÐptwsh (den lambĹnoume upìyh ton pistwtikì kÐnduno, o opoÐoc

elaqistopoieÐtai agorĹzontac kratikĹ omìloga ă omìloga me uyhlă pistolhptikă dia-

bĹjmish).

’Omwc ta duo parapĹnw montèla parousiĹzoun orismènec adunamÐec. Olikì taÐria-

sma twn qrhmatoroÿn mporeÐ na epiteuqjeÐ mìno an upĹrqoun qreìgrafa me qrhmato-

roèc pou sumpÐptoun tìso qronikĹ ìso kai sto mègejoc me tic upoqreÿseic. GenikĹ,

plhrwmèc upoqreÿsewn mporeÐ na prokÔyoun opoiadăpote qronikă stigmă, enÿ oi

qrhmatoroèc tou omolìgou sunăjwc pragmatopoioÔntai anĹ ètoc. ’Ara eÐnai pijanìn

na mhn upĹrqei qreìgrafo me qrhmatoroèc tètoiec ÿste na sumpÐptoun qronikĹ kai

se mègejoc me tic upoqreÿseic. ’H mporeÐ na mhn krÐnetai sumfèrousa h agorĹ enìc

omolìgou pou wrimĹzei akribÿc ekeÐnh thn perÐodo, allĹ enìc me megalÔterh apìdo-

sh sth lăxh pou wrimĹzei lÐgo prin ă lÐgo metĹ, blèpe [Nielsen,2000]. Se autèc tic

periptÿseic eÐnai protimìtero eÐte na agorĹsoume èna omìlogo pou wrimĹzei prin apì

thn upoqrèwsh kai na ependÔsoume to kefĹlaio pou eisprĹttoume se braquprìjesmec

ependÔseic (projesmiakèc katajèseic), ă na daneistoÔme metrhtĹ katèqontac omìloga

pou parèqoun qrhmatoroèc metĹ apì thn upoqrèwsh. Aută h strathgikă diaqeÐrishc

energhtikoÔ kai pajhtikoÔ pou epitrèpei èna braquqrìnio èlleimma ă pleìnasma gÔrw

apì thn hmeromhnÐa plhrwmăc thc upoqrèwshc, suqnĹ onomĹzetai summetrikă diaqeÐ-

rish qrhmatoroÿn (symmetric cash flow matching).

Dhladă, to prìblhma aforĹ sth dhmiourgÐa enìc qartofulakÐou, tou opoÐou oi

qrhmatoroèc apì tokomerÐdia kai apì thn wrÐmansh twn omolìgwn, allĹ kai oi qrhma-

toroèc apì epanepèndush tou pleonĹsmatoc, eparkoÔn gia na kalÔyoun tic upoqreÿ-

seic kai tic qrhmatoroèc apì thn apoplhrwmă tuqìn daneismoÔ se kĹje mia apì tic

mellontikèc periìdouc. To bèltisto qartofulĹkio eÐnai autì pou apaiteÐ to mikrìte-

ro posì gia thn agorĹ tou qartofulakÐou, an prosjèsoume to arqikì pleìnasma ă

afairèsoume to arqikì èlleimma.
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Gia na efarmìsoume to montèlo eisĹgoume thn metablhtă u+
t gia to pleìnasma

thc periìdou t, pou epanependÔetai se braquqrìniec ependÔseic, kai thn metablhtă

u−
t , gia to èlleimma thc periìdou t, to opoÐo kalÔptetai me braquprìjesmo daneismì.

SumbolÐzoume me u+
0 to arqikì pleìnasma pou apaitoÔme na èqoume thn qronikă stigmă

mhdèn kai u−
0 to arqikì èlleimma, dhladă to posì pou daneizìmaste thn qronikă

stigmă mhdèn. Sunăjwc u+
0 = u−

0 = 0. Upojètoume rft èna epitìkio me to opoÐo

epanependÔoume ta kefĹlaiĹ mac apì thn perÐodo t wc thn perÐodo t + 1 kai δ to

perijÿrio metaxÔ twn epitokÐwn epanepèndushc kai daneismoÔ. ’Etsi rft + δ eÐnai to

epitìkio daneismoÔ gia thn antÐstoiqh perÐodo. Katalăgoume loipìn sto akìloujo

montèlo

min u0
{xi}

ètsi ÿste

n∑
i=1

F0ixi + u0 + u−
0 = u+

0

n∑
i=1

Ftixi +
(
1 + rf(t−1)

)
u+

t−1 + u−
t = Lt + u+

t +
(
1 + rf(t−1) + δ

)
u−

t−1, gia t = 1, . . . , T

x, u+, u− ≥ 0

u−
T = 0

Asfalÿc thn qronikă stigmă T , den ja prèpei na daneistoÔme giatÐ den epijumoÔme

elleÐmmata metĹ ton ependutikì orÐzonta. ’Etsi jètoume u−
T = 0.

To montèlo sqediĹsthke ètsi ÿste kĹje qronikă stigmă oi eisroèc tou tameÐ-

ou na eÐnai Ðsec me tic ekroèc. Oi eisroèc th qronikă stigmă t = 1, . . . , T eÐnai:

oi qrhmatoroèc

n∑
i=1

Ftixi thc qronikăc periìdou t apì kĹje omìlogo, h sussÿreush(
1 + rf(t−1)

)
u+

t−1 tou pleonĹsmatoc thc prohgoÔmenhc periìdou pou epanependÔetai

me epitìkio rf(t−1) kai to posì u−
t pou daneizìmaste thn qronikă stigmă t . Oi ekroèc

th qronikă stigmă t eÐnai: oi upoqreÿseic Lt thc qronikăc periìdou t, to pleìna-

sma u+
t thc periìdou t to opoÐo epanependÔetai, kai h apoplhrwmă tou daneismoÔ thc

prohgoÔmenhc periìdou pou susswreÔetai se
(
1 + rf(t−1) + δ

)
u−

t−1.

Sto montèlo autì jewrăjhkan epitìkia daneismoÔ kai epanepèndushc. Daneizìme-
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nh h etairÐa gia na kalÔyei tuqìn proswrinĹ elleÐmmata kai epanependÔontac to pleì-

nasma sta jewroÔmena epitìkia, oi eisroèc apì ta periousiakĹ stoiqeÐa kalÔptoun

tic ekroèc apì tic upoqreÿseic. An jewrăsoume èna tameÐo pou mìno epanependÔei to

pleìnasma, thn qronikă stigmă èna èqoume pleìnasma u+
1 =

n∑
i=1

F1ixi − L1. Epeidă

èqoume jewrăsei

n∑
i=1

Ftixi ≥ Lt, t = 1, 2, ..., T , h posìthta u+
1 eÐnai megalÔterh ă Ðsh

tou mhdenìc. An to pleìnasma autì to epanependÔsoume me forward rate (1 + f1,2)

tìte

n∑
i=1

F2ixi + (1 + f1,2)

(
n∑

i=1

F1ixi − L1

)
≥ L2. An epanalĹboume aută thn diadi-

kasÐa gia kĹje perÐodo mèqri to tèloc tou ependutikoÔ orÐzonta T , me forward rate

(1 + ft,t+1) gia thn perÐodo t katalăgoume sthn parakĹtw anÐswsh:

n∑
i=1

[
F1ixi

T−1∏
t=1

(1 + ft,t+1) + F2ixi

T−1∏
t=2

(1 + ft,t+1) + . . . + FTixi

]
≥

L1

T−1∏
t=1

(1 + ft,t+1) + L2

T−1∏
t=2

(1 + ft,t+1) + . . . + LT

Aută h anÐswsh dhlÿnei ìti h mellontikă axÐa twn periousiakÿn stoiqeÐwn sto tèloc

tou ependutikoÔ orÐzonta, prèpei na eÐnai toulĹqiston megalÔterh apì thn mellontikă

axÐa twn upoqreÿsewn. An diairèsoume kai ta duo mèlh thc anÐswshc me thn jetikă

posìthta

T−1∏
t=0

(1 + ft,t+1) katalăgoume sthn anÐswsh,

nP
i=1

h
F1ixi (1 + f0,1)−1 + F2ixi [(1 + f0,1) (1 + f1,2)]−1 + . . . + FTixi

�
(1 + f0,1) (1 + f1,2) . . .

�
1 + fT−1,T

��−1
i
≥

L1 (1 + f0,1)−1 + L2 [(1 + f0,1) (1 + f1,2)]−1 + . . . + LT

�
(1 + f0,1) (1 + f1,2) . . .

�
1 + fT−1,T

��−1

H parapĹnw anÐswsh dhlÿnei ìti h paroÔsa axÐa twn periousiakÿn stoiqeÐwn

prèpei na eÐnai megalÔterh ă Ðsh apì thn paroÔsa axÐa twn upoqreÿsewn. An to

pleìnasma ependujeÐ sta ektimÿmena epitìkia, tìte oi upoqreÿseic eÐnai plărwc ka-

lummènec, apì tic qrhmatoroèc twn periousiakÿn stoiqeÐwn kai ta èsoda apì thn

epèndush tou pleonĹsmatoc. Sto Ðdio sumpèrasma katalăgoume an h etairÐa mporeÐ

kai na daneÐzetai, blèpe [Zenios,2008]. ’Omwc to montèlo autì se sqèsh me ta proh-

goÔmena emfanÐzei ton kÐnduno ta epitìkia pou èqoume upojèsei gia epanepèndush kai

daneismì na apèqoun apì ta pragmatikĹ, ìpwc autĹ ja exeliqtoÔn sto mèllon. ’Etsi

mporeÐ na parousiasteÐ pleìnasma ă èlleimma. Bèbaia sthn prĹxh, efìson ta posĹ
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daneismoÔ kai epanepèndushc eÐnai sqetikĹ qamhlĹ kai èqoume kĹnei logikèc upojè-

seic gia ta epitìkia, to montèlo den parousiĹzei apoklÐseic. Ja mporoÔsame bèbaia

na qrhsimopoioÔsame opoiadăpote sunĹrthsh h opoÐa na mac dÐnei ta prosdokÿmena

epitìkia sto montèlo, blèpe [Nielsen,2000].

ParĹdeigma: ’Estw èna epaggelmatikì tameÐo me etăsiec upoqreÿseic anĹ ètoc:

΄Ετοc 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Υποχρέωση 80 90 120 110 140 150 60 80 80 60

PÐnakac 3.11: Upoqreÿseic anĹ ètoc se qiliĹdec eurÿ

To epitìkio thc agorĹc sto opoÐo mporeÐ na epanependujeÐ to pleìnasma se kĹ-

je ètoc dÐnetai apì ton parakĹtw pÐnaka kai h etairÐa mporeÐ na daneisjeÐ me mia

epibĹrunsh 3% se sqèsh me to epitìkio thc agorĹc gia to antÐstoiqo ètoc.

΄Ετοc 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Επιτόκιο(%) 1 1 1.2 1.7 2 2.1 2.3 2.4 2.5 2.7

PÐnakac 3.12: Epitìkio epèndushc anĹ ètoc (%)

To tameÐo den epijumeÐ arqikì pleìnasma oÔte parousiĹzei arqikì èlleimma. Epi-

plèon upĹrqoun diajèsima ta akìlouja omìloga me onomastikă axÐa 100‰ kai etăsio

koupìni.
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Οµόlογο Τιµή ΄Ετοc ωρίµανσηc Τοκοµερίδιο %

B - 4.75 - 10 103.20 2010 4.75

B - 4.25 - 11 104.93 2011 4.25

B - 5.00 - 12 107.83 2012 5

B - 6.00 - 12 108.90 2012 6

B - 4.50 - 13 107.29 2013 4.5

B - 5.00 - 14 110.76 2014 5

B - 4.00 - 14 106.12 2014 4

B - 5.00 - 15 111.51 2015 5

B - 6.00 - 15 115.60 2015 6

B - 5.00 - 17 113.98 2017 5

B - 5.25 - 18 116.45 2018 5.25

B - 5.00 - 19 114.63 2019 5

PÐnakac 3.13: Diajèsima omìloga

Efarmìzontac to montèlo katalăgoume sthn posìthta apì kĹje omìlogo pou

prèpei na agorasteÐ.

Οµόlογο Ποσότητα οµοlόγου Αξία αγοράc σε ευρώ

B - 4.75 - 10 378.935 39106.1

B - 4.25 - 11 0 0

B - 5.00 - 12 0 0

B - 6.00 - 12 2125.418 231458.0

B - 4.50 - 13 0 0

B - 5.00 - 14 0 0

B - 4.00 - 14 0 0

B - 5.00 - 15 0 0

B - 6.00 - 15 2893.115 334444.1

B - 5.00 - 17 698.046 79563.3

B - 5.25 - 18 732.949 85351.9

B - 5.00 - 19 571.429 65502.9

PÐnakac 3.14: Epilogă qartofulakÐou me to montèlo 3

Sto parakĹtw pÐnaka parousiĹzontai ta posĹ daneismoÔ kai epanepèndushc anĹ

ètoc. To kìstoc agorĹc tou qartofulakÐou eÐnai 835426.3‰.
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’Etoc 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Daneismìc 0 49.6934 0 0 112.4460 0 0 0 0 0

Epanepèndush 0 0 81.0678 0 0 48.6849 0 0 0 0

PÐnakac 3.15: Daneismìc kai epanepèndush anĹ ètoc se qiliĹdec eurÿ

3.2.4 Montèlo TÐtlwn stajeroÔ eisodămatoc 4

Ac jewrăsoume ìti to tameÐo diajètei kefĹlaio u0 = b0 me skopì na kalÔyei mia seirĹ

upoqreÿsewn. EpijumeÐ na efarmìsei th strathgikă thc dedication me daneismì kai

epanepèndush megistopoiÿntac to telikì pleìnasma, dhladă to pleìnasma th qronikă

stigmă T . H majhmatikă montelopoÐhsh eÐnai h akìloujh:

max u+
T

{xi}

ètsi ÿste

n∑
i=1

F0ixi + b0 + u−
0 = u+

0

n∑
t=1

Ftixi + (1 + rf(t−1))u
+
t−1 + u−

t = Lt + u+
t + (1 + rf(t−1) + δ)u−

t−1, για t = 1, . . . , T

x, u+, u− ≥ 0

u−
T = 0

Asfalÿc thn qronikă stigmă T , den ja prèpei na daneistoÔme giatÐ den epijumoÔme

elleÐmmata metĹ ton ependutikì orÐzonta. ’Etsi jètoume u−
T = 0. Sthn prĹxh to

montèlo autì epikentrÿnetai sth megistopoÐhsh thc ependutikăc apìdoshc sto tèloc

tou ependutikoÔ orÐzonta.

ParĹdeigma: Qrhsimopoiÿntac ta dedomèna gia tic upoqreÿseic, ta diajèsima

omìloga kai tic upojèseic gia ta epitìkia daneismoÔ kai epanepèndushc tou montèlou

3 thc dedication kai èqontac kefĹlaio 850000‰, ston pÐnaka 3.16 parousiĹzontai ta

omìloga pou prèpei na agorastoÔn sÔmfwna me to montèlo. Epiplèon ston pÐnaka

3.17 parousiĹzontai kai ta posĹ daneismoÔ kai epanepèndushc anĹ ètoc.
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Οµόlογο Ποσότητα οµοlόγου Αξία αγοράc σε ευρώ

B - 4.75 - 10 373.083 38502.1

B - 4.25 - 11 0 0

B - 5.00 - 12 0 0

B - 6.00 - 12 2105.709 229311.7

B - 4.50 - 13 0 0

B - 5.00 - 14 0 0

B - 4.00 - 14 0 0

B - 5.00 - 15 0 0

B - 6.00 - 15 2869.588 331724.3

B - 5.00 - 17 689.322 78568.9

B - 5.25 - 18 723.788 84285.1

B - 5.00 - 19 764.266 87607.9

PÐnakac 3.16: Epilogă qartofulakÐou me to montèlo 4

’Etoc 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Daneismìc 0 49080.4 0 0 111714.6 0 0 0 0 0

Epanepèndush 0 0 80348.7 0 0 47832 0 0 0 0

PÐnakac 3.17: Daneismìc kai epanepèndush anĹ ètoc se eurÿ

To kìstoc agorĹc tou qartofulakÐou eÐnai 850000‰. To pleìnasma sto tèloc

tou ependutikoÔ orÐzonta eÐnai 20248‰. An diajètoume kefĹlaio 835426.34‰, dhladă

ìso to elĹqisto kìstoc agorĹc tou qartofulakÐou pou na ikanopoieÐ to montèlo 3,

to pleìnasma sto tèloc tou ependutikoÔ orÐzonta eÐnai mhdèn. An to kefĹlaio mac

eÐnai mikrìtero apì 835426.34‰, to sÔsthma den èqei jetikă lÔsh, Ĺra to tameÐo den

eÐnai se jèsh na kalÔyei tic upoqreÿseic tou.

3.3 Genikèc parathrăseic

Sthn jewrÐa tou qartofulakÐou, o qronikìc orÐzontac ă perÐodoc diakrĹthshc (time

horizon ă holding period) twn periousiakÿn stoiqeÐwn prèpei na prosdioristeÐ ek twn

protèrwn, blèpe [Fisher,Weil,1971]. Sunepÿc kai ta parapĹnw montèla qreiĹzontai

èna peperasmèno orÐzonta. ’Omwc pollèc forèc oi upoqreÿseic ekteÐnontai gia pollĹ

èth sto mèllon. Sthn prĹxh gia na antimetwpÐsoume to prìblhma upologÐzoume tic

upoqreÿseic thn teleutaÐa qronikă stigmă, sto tèloc tou ependutikoÔ orÐzonta, wc
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thn paroÔsa axÐa twn upoleipìmenwn ekkremÿn upoqreÿsewn. Autì bèbaia auxĹnei

ton kÐnduno epeidă qreiĹzetai na gÐnoun upojèseic gia ta mellontikĹ epitìkia, blèpe

[Nielsen,2000].

Merikèc forèc èna tameÐo epijumeÐ na kratăsei mia sugkekrimènh jèsh se èna

qreìgrafo. MporoÔme polÔ eÔkola sta montèla na orÐsoume thn timă thc posìthtac

tou qreogrĹfou pou epijumoÔme na katèqoume. Epiplèon ta epaggelmatikĹ tameÐa

suqnĹ antimetwpÐzoun orismènouc periorismoÔc apì to isqÔon nomojetikì plaÐsio se

ìti aforĹ to posostì pou epitrèpetai se sugkekrimènec ependÔseic. SuqnĹ epiplèon

epibĹlletai h diaforopoÐhsh tou qartofulakÐou. AutoÐ oi periorismoÐ mporoÔn na

antimetwpistoÔn me katĹllhlec tropopoiăseic twn montèlwn.
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KefĹlaio 4

AnosopoÐhsh

4.1 Eisagwgă sth jewrÐa thc anosopoÐhshc

EtairÐec oi opoÐec ependÔoun ta kefĹlaiĹ touc endiafèrontai gia mejìdouc pou ja

touc epitrèyoun na elègxoun ton kÐnduno pou phgĹzei apì tic metabolèc twn epito-

kÐwn. Sugkekrimèna ta epaggelmatikĹ tameÐa èqoun thn upoqrèwsh na exasfalÐsoun

sugkekrimènec qrhmatoroèc stouc ergazìmenouc ìtan autoÐ pĹroun sÔntaxh kai Ĺra

prèpei na frontÐsoun ÿste na upĹrqoun ta aparaÐthta kefĹlaia anexĹrthta apì tic

kinăseic twn epitokÐwn. Mia apì autèc tic mejìdouc eÐnai h anosopoÐhsh.

GenikĹ o ìroc anosopoÐhsh dhlÿnei th taktikă epèndushc se omìloga, ètsi ÿste

h apìdosh tou qartofulakÐou na prostateÔetai apì endeqìmenec metabolèc twn epi-

tokÐwn. SÔmfwna me touc Fisher kai Weil, [Fisher,Weil,1971], o orismìc thc anoso-

poÐhshc eÐnai o akìloujoc: ’Ena qartofulĹkio omolìgwn eÐnai anosopoihmèno gia mia

perÐodo diakrĹthshc an h axÐa tou sto tèloc thc periìdou autăc, anexĹrthta apì thn

kÐnhsh twn epitokÐwn, eÐnai toulĹqiston Ðsh me thn axÐa pou ja eÐqe to qartofulĹkio

an ta epitìkia ătan stajerĹ kaj’ ìlh thn perÐodo diakrĹthshc.

H leitourgÐa thc anosopoÐhshc eÐnai h akìloujh: Oi metabolèc, sthn axÐa sus-

sÿreushc twn qrhmatoroÿn pou epanependÔontai (apì omìloga pou wrimĹzoun kai

ta tokomerÐdia), kinoÔntai antÐjeta me tic metabolèc sthn axÐa twn tÐtlwn pou diath-

roÔntai sto qartofulĹkio. An h diĹrkeia tou qartofulakÐou isoÔtai me to qronikì

orÐzonta tou ependută, tìte h susswreumènh axÐa tou qartofulakÐou sthn katalh-
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ktikă hmeromhnÐa den ja ephreasteÐ apì tic diakumĹnseic twn epitokÐwn. O lìgoc

eÐnai ìti tìte oi dÔo metabolèc antistajmÐzontai.

H taktikă thc anosopoÐhshc efarmìzetai apì asfalistikèc etairÐec kai suntaxio-

dotikĹ tameÐa pou epidiÿkoun na diasfalÐsoun thn mellontikă axÐa twn qartofulakÐwn

touc apì tic diakumĹnseic twn epitokÐwn

4.1.1 H anosopoÐhsh katĹ Redington

To 1952 o Redington, se èna Ĺrjro tou, ìrise thn {mèsh diĹrkeia} (mean term),

(ousiastikĹ eÐnai h diĹrkeia), twn qrhmatoroÿn tou energhtikoÔ kai tou pajhtikoÔ.

Apèdeixe ìti ta kèrdh enìc asfalistikoÔ organismoÔ ja ătan anosopoihmèna (den ja

mporoÔsan na meiwjoÔn, allĹ ja mporoÔsan na auxhjoÔn) se mikrèc metabolèc twn

epitokÐwn, ìtan h mèsh qronostajmismènh me bĹrh tic paroÔsec axÐec, timă qrhma-

toroÿn tou energhtikoÔ eÐnai Ðsh me aută tou pajhtikoÔ. Aută h jewrÐa kaleÐtai

Redington‘s Theory of Immunization. Sugkekrimèna, o Redington, sto Ĺrjro ”Re-

view of the principles of Life-Office Valuation”, [Redington,1952], eisĹgei thn ènnoia

thc anosopoÐhshc (Immunization), gia na tonÐsei thn anĹgkh epèndushc twn periou-

siakÿn stoiqeÐwn me tètoio trìpo ÿste h etairÐa na eÐnai anosopoihmènh ` prostateu-

mènh ` apì tuqìn metabolèc twn epitokÐwn. JewroÔse ton kÐnduno autì san ènan apì

touc treic kÔriouc parĹgontec, pou h etairÐa mporeÐ na elègqei, o opoÐoc apeileÐ thn

feregguìthta thc. KĹnontac orismènec aplousteÔseic, ìpwc thn parĹllhlh meta-

tìpish thc kampÔlhc epitokÐwn, mhdenikĹ kìsth sunallagÿn kai mhdenikì pistwtikì

kÐnduno, epiqeÐrhse na parousiĹsei th strathgikă thc anosopoÐhshc. Se aută thn

parousÐash den qrhsimopoÐhse eujèwc th diĹrkeia kai thn kurtìthta allĹ qrhsimo-

poÐhse touc ìrouc {mean term} kai {spread about the mean value}. Sumbìlise me Lt

to anamenìmeno apotèlesma apì tic drasthriìthtec thc etairÐac, dhladă th diaforĹ

twn apozhmiÿsewn kai twn exìdwn pou barÔnoun thn etairÐa, meÐon ta asfĹlistra pou

lambĹnei h etairÐa katĹ thn diĹrkeia tou hmerologiakoÔ ètouc t, (liability-outgo). To

Lt mporeÐ na eÐnai jetikì ă arnhtikì. Sumbìlise me At thn anamenìmenh prìsodo apì

ta upĹrqonta periousiakĹ stoiqeÐa katĹ thn diĹrkeia tou hmerologiakoÔ ètouc t, dh-

ladă touc tìkouc kai tic ependÔseic pou wrimĹzoun, (asset-proceeds). Me ton trìpo

pou ìrise to Lt, kajÐstatai anexĹrthto apì thn ependutikă politikă. KĹtw apì thn
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epÐdrash epitokÐou `to opoÐo jewreÐtai stajerì anexĹrthto tou qrìnou, me èntash δ

kai isqÔei h sqèsh u = e−δ
, ìpou u o suntelestăc proexìflhshc` h paroÔsa axÐa

twn Lt kai At eÐnai

VL =
∑

t

utLt

kai

VA =
∑

t

utAt

antÐstoiqa. Upèjese ìti VL = VA, kajÿc kĹje epiplèon kefĹlaio ja mporoÔse na

ependujeÐ se xeqwristì logariasmì. Dhladă o Redington den upojètei èna tameÐo

me mhdenikì pleìnasma, zero surplus fund, allĹ montelopoieÐ to prìblhma thc ano-

sopoÐhshc xeqwristĹ me to prìblhma epèndushc tou pleonĹsmatoc (surplus). An

upojèsoume tÿra ìti h èntash tou epitokÐou allĹzei apì d se d+e tìte ta VL kai VA

gÐnontai V
′
L kai V

′
A antÐstoiqa.

Apì to anĹptugma tou Taylor gnwrÐzoume ìti

∆S =
m∑

k=1

dkS

dδk

(∆δ)k

k!

Jewrÿntac S = VA− VL kai ∆S = V
′
A− V

′
L− (VA− VL) th metabolă tou S metĹ thn

allagă thc èntashc tou epitokÐou δ, katalăgoume:

V
′

A − V
′

L = (VA − VL) + ε
d(VA − VL)

dδ
+

ε2

2!

d2(VA − VL)

dδ2
+ ... (4.1)

Gia na mhn upĹrqei kèrdoc ă zhmiĹ apì th metabolă thc èntashc tou epitokÐou prèpei

h diaforĹ V
′
A − V

′
L na eÐnai mhdèn. ’Omwc gia mikrèc metabolèc epitokÐwn epeidă h

prÿth parĹgwgo èqei megalÔterh shmantikìthta, h metabolă proseggÐzetai apì to

anĹptugma tou Taylor gia m = 1. Epomènwc mporoÔme na qrhsimopoiăsoume thn

prosèggish

V
′

A − V
′

L ' (VA − VL) + ε
d(VA − VL)

dδ
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Kajìti VL = VA h parapĹnw sqèsh grĹfetai

V
′

A − V
′

L = ε
d(VA − VL)

dδ

MporoÔme loipìn na qarakthrÐsoume èna tameÐo merikÿc anosopoihmèno, an ta pe-

riousiakĹ tou stoiqeÐa eÐnai ependumèna ètsi ÿste
d(VA−VL)

dδ
= 0, giatÐ tìte V

′
A = V

′
L.

Dhladă akìma kai metĹ th metabolă twn epitokÐwn, oi paroÔsec axÐec twn periousia-

kÿn stoiqeÐwn kai twn upoqreÿsewn paramènoun Ðsec.

Sthn perÐptwsh bèbaia katĹ thn opoÐa h metabolă sto epitìkio eÐnai megĹlh,

to sfĹlma thc prÿthc prosèggishc ja eÐnai aisjhtì, mh exasfalÐzontac plèon ìti

V
′
A = V

′
L. ’Omwc qrhsimopoiÿntac touc dÔo prÿtouc ìrouc tou anaptÔgmatoc tou

Taylor ja èqoume mia pio kală prosèggish, h opoÐa ja eÐnai

V
′

A − V
′

L ' (VA − VL) + ε
d(VA − VL)

dδ
+

ε2

2!

d2(VA − VL)

dδ2
(4.2)

Upì thn proôpìjesh ìti
d(VA−VL)

dδ
= 0, an h deÔterh parĹgwgoc eÐnai jetikă,

dhladă
d2(VA−VL)

dδ2 > 0, tìte epeidă o suntelestăc ε2

2!
sthn exÐswsh (4.2) eÐnai jetikìc

gia kĹje e kai
d(VA−VL)

dδ
= 0, isqÔei V

′
A ≥ V

′
L. ’Ara gia mikrèc metabolèc twn epitokÐwn

to tameÐo ja parousiĹzei kèrdh. (’Oso auxĹnoun oi metabolèc twn epitokÐwn, tìso

paÔoun na isqÔoun ta parapĹnw, afoÔ kai oi Ĺlloi ìroi sto anĹptugma Taylor ja

arqÐzoun na parousiĹzoun shmantikìthta). Dhladă o Redington apèdeixe ìti gia

na anosopoiăsoume mia seirĹ upoqreÿsewn prèpei kai h deÔterh parĹgwgoc wc proc

thn èntash twn epitokÐwn tou energhtikoÔ na eÐnai megalÔterh apì thn antÐstoiqh

tou pajhtikoÔ. ’Ara mia eparkăc strathgikă anosopoÐhshc, mporeÐ na ekfrasteÐ

majhmatikĹ me duo sunartăseic.

d(VA − VL)

dδ
= 0 (4.3)

d2(VA − VL)

dδ2
> 0 (4.4)
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ìpou

VA =
∑
t

utAt

dVA

dδ
= −

∑
t

tutAt

d2VA

dδ2 =
∑
t

t2utAt

AfoÔ
d
dδ

(vt) = d
dδ

(e−δt) = −te−δt = −tvt

OmoÐwc gia to VL. ’Ara oi sunartăseic gia eparkă anosopoÐhsh gÐnontai:∑
t

tutAt =
∑
t

tutLt∑
t

t2utAt >
∑
t

t2utLt

An jewrăsoume T ton ependutikì orÐzonta kai diairèsoume ta duo mèlh twn parapĹnw

sqèsewn me thn paroÔsa axÐa tou A ă tou L, isqÔei VA = VL =
T∑

t=1

Atu
t =

T∑
t=1

Ltu
t
,

katalăgoume sto akìloujo sÔsthma:

T∑
t=1

tAtu
t

T∑
t=1

Atut

=

T∑
t=1

tLtu
t

T∑
t=1

Ltut

T∑
t=1

t2Atu
t

T∑
t=1

Atut

>

T∑
t=1

t2Ltu
t

T∑
t=1

Ltut

ParathroÔme ìti h prÿth sqèsh antiproswpeÔei thn isìthta diĹrkeiac energhtikoÔ

kai pajhtikoÔ. H deÔterh sqèsh dhlÿnei ìti h kurtìthta twn prosìdwn prèpei na eÐnai

megalÔterh apì thn kurtìthta twn upoqreÿsewn. Bèbaia o Redington den kĹnei aută

th sÔndesh me th diĹrkeia sto Ĺrjro tou, allĹ sundèjhke me autì ton ìro argìtera.

Blèpe [Redington,1952].
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4.1.2 AnĹgkh gia anosopoÐhsh

H anantistoiqÐa stoiqeÐwn energhtikoÔ kai pajhtikoÔ mporeÐ na epifèrei shmantikèc

apÿleiec akìma kai me sqetikĹ mikrèc metabolèc twn epitokÐwn se èna tameÐo ă mia

asfalistikă etairÐa. ParakĹtw parousiĹzoume duo paradeÐgmata, pou deÐqnoun autìn

akribÿc ton kÐnduno, ìtan upĹrqei mia mìno upoqrèwsh kai pwc h anosopoÐhsh mporeÐ

na ton periorÐsei.

ParĹdeigma 1: Ac upojèsoume èna epaggelmatikì tameÐo sto opoÐo oi asfa-

lismènoi tou katabĹloun eisforèc mèqri thn hlikÐa twn 58 kai eisprĹttoun èna ka-

jorismèno efĹpax posì sthn hlikÐa twn 65. To 2009 diajètei apì ta mèqri tÿra

asfĹlistra thc omĹdac twn asfalismènwn, sămera hlikÐac 58, allĹ kai tic prosì-

douc autÿn, 300000‰ se katajetikì logariasmì. Gia na antapokrijeÐ to tameÐo stic

upoqreÿseic tou upologÐzei ìti prèpei na petÔqei mia apìdosh 4% ethsÐwc mèqri to

2016, dhladă tìte upologÐzei na qreiasteÐ na plhrÿsei 300000 × 1.047 = 394780‰.

Gia na kalÔyei aută thn upoqrèwsh h etairÐa, agorĹzei èna 30etèc omìlogo mhdenikoÔ

kouponioÔ me axÐa agorĹc 300000‰, kai apìdosh 6%, ìso kai ta trèqonta epitìkia.

Sthn wrÐmansh to omìlogo ja dÿsei 300000× 1.0630 = 1723047‰. To ètoc pou ka-

loÔmaste na apoplhrÿsoume thn upoqrèwsh, ta epitìkia anebaÐnoun katĹ 2%. Tÿra

to 23 etèc omìlogo ja èqei apìdosh 8% kai ètsi h paroÔsa axÐa thc epèndushc thc

etairÐac ja eÐnai 1723047 × 1.08−23 = 293461‰, dhladă 101319‰ ligìtera apì tic

upoqreÿseic. Dhladă exagorĹzontac to omìlogo gia na kalÔyei thn upoqrèwsh, h

etairÐa ja èqei zhmÐa. ParathroÔme ìti mia mètria metabolă sta epitìkia, odhgeÐ se

megĹlec apÿleiec thn etairÐa. To prìblhma phgĹzei apì thn diaforetikă diĹrkeia

periousiakÿn stoiqeÐwn kai upoqreÿsewn. Autì to prìblhma èrqetai na epilÔsei h

anosopoÐhsh.

ParĹdeigma 2: Gia na katanoăsoume tic basikèc arqèc pou dièpoun thn anoso-

poÐhsh enìc qartofulakÐou wc proc ton kÐnduno thc allagăc twn epitokÐwn, ètsi ÿste

na kalÔyei mia aplă upoqrèwsh, ac analogistoÔme thn katĹstash pou antimetwpÐzei

mia etairÐa ìtan poulĹei èna guaranteed investment contract (GIC). SÔmfwna me touc

ìrouc pou dièpoun autì to sumbìlaio, h etairÐa egguĹtai sugkekrimèno posì se mia
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sugkekrimènh mellontikă stigmă. Me Ĺlla lìgia h etairÐa egguĹtai mia sugkekri-

mènh apìdosh tou asfalÐstrou. Ton Ðdio kÐnduno antimetwpÐzei èna epaggelmatikì

tameÐo pou egguĹtai èna elĹqisto posì paroqăc sthn hlikÐa suntaxiodìthshc tou

asfalismènou, metĹ apì kajorismènec eisforèc tou.

Sugkekrimèna mia asfalistikă etairÐa poulĹei èna Guaranteed Investment Con-

tract twn 10000‰, me lăxh se 5 èth kai egguhmèno epitìkio 8%. H upoqrèwsh thc

etairÐac eÐnai 10000× 1.085 = 14693.28‰ se 5 èth. Ac upotejeÐ ìti h etairÐa epiqeireÐ

na qrhmatodotăsei thn upoqrèwsh me 6etèc omìlogo 10000‰, to opoÐo pwleÐtai sto

Ĺrtio, me etăsio koupìni 8%. Th stigmă agorĹc tou omolìgou h paroÔsa axÐa twn

upoqreÿsewn isoÔtai akribÿc me thn paroÔsa axÐa tou omolìgou. Ta tokomerÐdia

tou omolìgou, pou eisprĹtontai kĹje ètoc epanependÔontai me to ekĹstote epitìkio

thc agorĹc. Sto tèloc thc pèmpthc periìdou h axÐa tou omolìgou isoÔtai me to ph-

lÐko thc telikăc plhrwmăc autoÔ,(10800‰), proc 1 + r, ìpou r to ekĹstote epitìkio

thc agorĹc. ’Oso to epitìkio thc agorĹc paramènei sto 8%, h asfalistikă etairÐa

kalÔptei tic upoqreÿseic thc akribÿc. An to epitìkio anèbei, h axÐa exagorĹc tou

omolìgou ja meiwjeÐ, ìmwc ja auxhjoÔn oi tìkoi apì thn epanepèndush twn tokomeri-

dÐwn. An to epitìkio meiwjeÐ, h axÐa exagorĹc tou omolìgou ja auxhjeÐ, ja meiwjoÔn

ìmwc oi tìkoi apì thn epanepèndush twn tokomeridÐwn. H asfalistikă etairÐa loipìn

antimetwpÐzei duo kindÔnouc antÐrropouc. An h diĹrkeia tou qartofulakÐou epilegeÐ

katĹllhla, oi dÔo autoÐ kÐndunoi allhloexoudeterÿnontai. ’Otan h diĹrkeia tou qar-

tofulakÐou isoÔtai me ton ependutikì orÐzonta, h susswreumènh axÐa twn ependÔsewn

sthn epijumhtă perÐodo den ja ephreĹzetai apì tic metabolèc twn epitokÐwn.

To omìlogo pou exetĹzoume èqei diĹrkeia 4.9925, dhladă perÐpou pènte, pou eÐnai

h diĹrkeia twn upoqreÿsewn. ’Etsi to qartofulĹkio prostateÔetai apì mikrèc meta-

bolèc twn epitokÐwn. Ston parakĹtw pÐnaka parousiĹzetai h susswreumènh axÐa twn

ependÔsewn sto tèloc tou ependutikoÔ orÐzonta, gia epitìkio 8%, 7% kai 9%.
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’Esoda apì to omìlogo ’Eth pou upoleÐpontai mèqri to Susswreumènh axÐa twn eisroÿn

sto kĹje ètoc tèloc tou ependutikoÔ orÐzonta apì tic ependÔseic sto 5 ètoc

800‰ apì tìkouc 1 ètouc 4 800× 1.084 = 1088.39
800‰ apì tìkouc 2 ètouc 3 800× 1.083 = 1007.77
800‰ apì tìkouc 3 ètouc 2 800× 1.082 = 933.12
800‰ apì tìkouc 4 ètouc 1 800× 1.081 = 864
800‰ apì tìkouc 5 ètouc 0 800× 1.080 = 800
’Esoda apì pÿlhsh omolìgou 0 10800/1.08 = 10000

SÔnolo 14693.28‰

PÐnakac 4.1: Susswreumènh axÐa twn plhrwmÿn apì tic ependÔseic me to epitìkio na

diathreÐtai sto 8%

’Esoda apì to omìlogo ’Eth pou upoleÐpontai mèqri to Susswreumènh axÐa twn eisroÿn

sto kĹje ètoc tèloc tou ependutikoÔ orÐzonta apì tic ependÔseic sto 5 ètoc

800‰ apì tìkouc 1 ètouc 4 800× 1.074 = 1048.64
800‰ apì tìkouc 2 ètouc 3 800× 1.073 = 980.03
800‰ apì tìkouc 3 ètouc 2 800× 1.072 = 915.92
800‰ apì tìkouc 4 ètouc 1 800× 1.071 = 856
800‰ apì tìkouc 5 ètouc 0 800× 1.070 = 800
’Esoda apì pÿlhsh omolìgou 0 10800/1.07 = 10093.46

SÔnolo 14694.05‰

PÐnakac 4.2: Susswreumènh axÐa twn plhrwmÿn apì tic ependÔseic me to epitìkio na

meiÿnetai sto 7%

’Esoda apì to omìlogo ’Eth pou upoleÐpontai mèqri to Susswreumènh axÐa twn eisroÿn

sto kĹje ètoc tèloc tou ependutikoÔ orÐzonta apì tic ependÔseic sto 5 ètoc

800‰ apì tìkouc 1 ètouc 4 800× 1.094 = 1129.27
800‰ apì tìkouc 2 ètouc 3 800× 1.093 = 1036.02
800‰ apì tìkouc 3 ètouc 2 800× 1.092 = 950.48
800‰ apì tìkouc 4 ètouc 1 800× 1.091 = 872
800‰ apì tìkouc 5 ètouc 0 800× 1.090 = 800
’Esoda apì pÿlhsh omolìgou 0 10800/1.09 = 9908.26

SÔnolo 14696.02‰

PÐnakac 4.3: Susswreumènh axÐa twn plhrwmÿn apì tic ependÔseic me to epitìkio na

auxĹnetai sto 9%

Se ìlec tic parapĹnw periptÿseic to epitìkio allĹzei prin thn prÿth plhrwmă

tokomeridÐou, kai to omìlogo pouliètai to pèmpto ètoc. An to epitìkio meiwjeÐ se 7%
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tìte emfanÐzetai èna pleìnasma 0.77‰, kai an auxhjeÐ se 9% emfanÐzetai pleìnasma

2.74‰. ’Otan to epitìkio pèftei, ta èsoda apì thn epanepèndush twn tokomeridÐwn

meiÿnontai se sqèsh me thn perÐptwsh pou ta epitìkia parameÐnoun sto 8%, allĹ h ti-

mă pÿlhshc tou omolìgou auxĹnetai, antistajmÐzontac thn parapĹnw apÿleia. ’Otan

to epitìkio anèbei, h timă pÿlhshc tou omolìgou meiÿnetai, allĹ h apÿleia antistaj-

mÐzetai me thn aÔxhsh twn esìdwn epanepèndushc, blèpe [Bodie,Kane,Marcus,2008].

4.1.3 AnadiorgĹnwsh anosopoihmènou qartofulakÐou

EÐnai shmantikì na tonisteÐ ìti me to pèrasma tou qrìnou mazÐ me ta epitìkia meta-

bĹlletai kai h diĹrkeia twn periousiakÿn stoiqeÐwn. Akìma ìmwc kai an ta epitìkia

parameÐnoun stajerĹ, h diĹrkeia twn periousiakÿn stoiqeÐwn metabĹlletai aplÿc

me to pèrasma tou qrìnou. ’Etsi o diaqeiristăc prèpei suneqÿc na eujugrammÐzei th

diĹrkeia twn periousiakÿn tou stoiqeÐwn me aută twn upoqreÿsewn thc asfalistikăc

etairÐac. Prèpei sunepÿc na anadiorganÿnei (rebalance) to anosopoihmèno qartofu-

lĹkio anĹ taktĹ qronikĹ diastămata. FusikĹ h anadiorgĹnwsh tou qartofulakÐou

sunepĹgetai kìsth sunallagÿn. ’Etsi mia isorropÐa anĹmesa sthn tèleia anosopoÐh-

sh kai ton periorismì tou kìstouc sunallagÿn, eÐnai h qrusă tomă. H anosopoÐhsh

eÐnai pajhtikă strathgikă dedomènou ìti den qreiĹzetai na brejoÔn upotimhmènoi tÐt-

loi. ’Omwc se kĹje perÐptwsh oi diaqeiristèc pou qrhsimopoioÔn th strathgikă thc

anosopoÐhshc prèpei na parakoloujoÔn kai enhmerÿnoun energĹ to qartofulĹkiì

touc, blèpe [Bodie,Kane,Marcus,2008].

4.1.4 Apotelesmatikìthta thc anosopoÐhshc

Oi Fooladi kai Roberts [Fooladi,Roberts,1992], exètasan thn apotelesmatikìthta thc

anosopoÐhshc, qrhsimopoiÿntac pragmatikèc timèc twn kratikÿn omolìgwn tou Ka-

nadĹ katĹ thn perÐodo 1963-1986, jètontac ton ependutikì orÐzonta sta pènte èth

kai anadiorganÿnontac to qartofulĹkio kĹje èxi mănec, ÿste na diathrhjeÐ h isìthta

thc diĹrkeiac tou qartofulakÐou me ton ependutikì orÐzonta. Sumpèranan ìti h ano-

sopoÐhsh prostateÔei pio apotelesmatikĹ wc proc ton epitokiakì kÐnduno, se sqèsh

me qartofulĹkia qwrÐc isìthta diarkeiÿn. Se parìmoiec diapistÿseic katèlhxan kai oi
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Bierwag, Kaufman, Schweitzer kai Toevs, [Bierwag,Kaufman,Schweitzer,Toevs,1981].

Gia perissìtera blèpe [Fooladi,Roberts,2000].

4.2 Montèla anosopoÐhshc

ParakĹtw gÐnetai mia parousÐash kai arijmhtikă efarmogă twn montèlwn pou qrh-

simopoioÔntai gia anosopoÐhsh, akoloujÿntac ta suggrĹmmata [Redington,1952],

[Consiglio,Nielsen,Zenios,2009] kai [Zenios,2008]. Gia thn arijmhtikă efarmogă twn

montèlwn qrhsimopoiăjhke h FINLIB bibliojăkh thc GAMS.

4.2.1 Montèlo anosopoÐhshc 1

Eisagwgă: AnosopoÐhsh qartofulakÐou eÐnai h diadikasÐa epèndushc twn periou-

siakÿn stoiqeÐwn me tètoio trìpo ÿste h paroÔsa axÐa touc na uperbaÐnei thn pa-

roÔsa axÐa twn upoqreÿsewn, anexĹrthta apì tic metabolèc tou epitokÐou apotÐ-

mhshc. Asfalÿc mia anagkaÐa sunjăkh thc strathgikăc thc anosopoÐhshc eÐnai h
n∑

i=1

Pixi = PL, ìpou Pi h paroÔsa axÐa tou i omolìgou kai PL h paroÔsa axÐa twn

upoqreÿsewn. ’Omwc an ta epitìkia allĹxoun h parapĹnw sunjăkh mporeÐ na mhn

ikanopoieÐtai. Gia na ikanopoieÐtai, prèpei kai ta dÔo mèlh na metabĹllontai isìposa

sth metabolă twn epitokÐwn. Mia prÿth ektÐmhsh thc metabolăc thc paroÔsac axÐac

miac seirĹc qrhmatoroÿn, se mia allagă thc kampÔlhc twn epitokÐwn eÐnai h diĹrkeia.

’Ara loipìn mia deÔterh sunjăkh thc anosopoÐhshc eÐnai h isìthta thc diĹrkeiac twn

periousiakÿn stoiqeÐwn kai upoqreÿsewn.

An jewrăsoume tic mellontikèc upoqreÿseic Lt, me kĹje Lt na antiproswpeÔei

thn kajară upoqrèwsh sth qronikă perÐodo t, sumbolÐzontac me DL th diĹrkeia tou

qartofulakÐou twn upoqreÿsewn thc etairÐac, skopìc eÐnai h epilogă katĹllhlwn pe-

riousiakÿn stoiqeÐwn pou na parĹgoun qrhmatoroèc tètoiec ÿste na antimetwpÐsoume

tic upoqreÿseic, dhladă na èqoume isìthta parousÿn axiÿn periousiakÿn stoiqeÐwn

kai upoqreÿsewn, kai asfalÿc isìthta diarkeiÿn periousiakÿn stoiqeÐwn kai upo-

qreÿsewn. ’Ena qartofulĹkio me tic parapĹnw idiìthtec eÐnai anosopoihmèno ènanti

mikrÿn parĹllhlwn metabolÿn thc kampÔlhc twn epitokÐwn. Prokeimènou na kata-
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skeuasteÐ autì to qartofulĹkio prèpei na lujeÐ èna grammikì sÔsthma exisÿsewn.

Endèqetai ìmwc na upĹrqei plăjoc lÔsewn enìc tètoiou sustămatoc. Se aută thn

perÐptwsh ja prèpei na brejeÐ h bèltisth autÿn. MporoÔme na orÐsoume wc bèltisth

aută pou megistopoieÐ ă elaqistopoieÐ mia posìthta, h opoÐa sundèetai me mia epiju-

mhtă idiìthta. Gia parĹdeigma h megistopoÐhsh thc apìdoshc tou qartofulakÐou.

Montèlo: To akìloujo genikì montèlo sÔmfwna me [Zenios,2008], egguĹtai mh-

denikì kÐnduno ènanti mikrÿn kai parĹllhlwn metabolÿn twn epitokÐwn.

max
{xi}

F (x)

ètsi ÿste
n∑

i=1

Pixi = PL

n∑
i=1

DFW
i Pixi = DFW

L PL

x ≥ 0

F (x) eÐnai h sunĹrthsh pou jèloume na megistopoiăsoume, xi h posìthta se temĹqia

apì kĹje omìlogo pou agorĹzetai, PL eÐnai h paroÔsa axÐa twn upoqreÿsewn, Pi h

paroÔsa axÐa tou i omolìgou, DFW
i eÐnai h Fisher-Weil diĹrkeia tou i periousiakoÔ

stoiqeÐou, kai DFW
L eÐnai h Fisher-Weil diĹrkeia twn upoqreÿsewn. H epilogă thc

F (x) eÐnai antikeÐmeno suzăthshc. H elaqistopoÐhsh tou kìstouc agorĹc tou qarto-

fulakÐou den èqei praktikă axÐa se mia apotelesmatikă agorĹ, afoÔ èqoume orÐsei thn

paroÔsa axÐa tou qartofulakÐou na eÐnai Ðsh me thn paroÔsa axÐa twn upoqreÿsewn.

H megistopoÐhsh thc apìdoshc sth lăxh tou qartofulakÐou isoÔtai me th lÔsh wc

proc yP thc parakĹtw exÐswshc:

n∑
i=1

T∑
t=1

Ftixie
−yP rt =

n∑
i=1

P0ixi, ìpou yP h apìdosh

sthn lăxh tou qartofulakÐou, Fti oi qrhmatoroèc apì to i omìlogo thn perÐodo t

kai P0i h axÐa agorĹc tou i omolìgou. H megistopoÐhsh autăc thc sunĹrthshc sto

parapĹnw montèlo den katalăgei se èna grammikì montèlo.

Sthn prĹxh mia suqnĹ qrhsimopoioÔmenh sunĹrthsh sto montèlo autì eÐnai h
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F (x) =

n∑
i=1

DFW
i Piyixi

n∑
i=1

DFW
i Pixi

(4.5)

ìpou yi eÐnai h apìdosh tou i periousiakoÔ stoiqeÐou. H sunĹrthsh (4.5) prose-

ggÐzei thn apìdosh tou qartofulakÐou. O paronomastăc tou klĹsmatoc thc (4.5)

eÐnai stajerìc Ðsoc me DFW
L PL, afoÔ

n∑
i=1

DFW
i Pixi = DFW

L PL Ĺra to montèlo thc

anosopoÐhshc katalăgei sthn megistopoÐhsh thc sunĹrthshc

F (x) =

n∑
i=1

DFW
i Piyixi

DFW
L PL

Epomènwc to montèlo gÐnetai:

max
{xi}


n∑

i=1

DFW
i Piyixi

DFW
L PL


ètsi ÿste

n∑
i=1

Pixi = PL

n∑
i=1

DFW
i Pixi = DFW

L PL

x ≥ 0

Sta akìlouja paradeÐgmata thc anosopoÐhshc ja qrhsimopoiăsoume suneqă ana-

tokismì.
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ParĹdeigma 1: ’Ena tameÐo mporeÐ na ependÔsei sta akìlouja omìloga.

Οµόlογο Τιµή ΄Ετοc ωρίµανσηc Τοκοµερίδιο %

B - 4.75 - 10 103.20 2010 4.75

B - 4.25 - 11 104.93 2011 4.25

B - 5.00 - 12 107.83 2012 5

B - 6.00 - 12 108.90 2012 6

B - 4.50 - 13 107.29 2013 4.5

B - 5.00 - 14 110.76 2014 5

B - 4.00 - 14 106.12 2014 4

B - 5.00 - 15 111.51 2015 5

B - 6.00 - 15 115.60 2015 6

B - 5.00 - 17 113.98 2017 5

B - 5.25 - 18 116.45 2018 5.25

B - 5.00 - 19 114.63 2019 5

PÐnakac 4.4: Diajèsima omìloga

Ta trèqonta epitìkia, spot rates kai h apìdosh sth lăxh (ìpwc upologÐzetai apì

ton tÔpo P0i =
T∑

t=1

Ftie
−yit, ìpou P0i h timă agorĹc kai yi h apìdosh sth lăxh tou i

omolìgou), emfanÐzontai stouc pÐnakec 4.5 kai 4.6.

΄Ετοc spot rates
2010 0.015

2011 0.017

2012 0.022

2013 0.025

2014 0.026

2015 0.028

2016 0.029

2017 0.03

2018 0.032

2019 0.033

PÐnakac 4.5: Spot Rates kĹje ètouc

H paroÔsa axÐa, diĹrkeia (katĹ Fisher-Weil) kai kurtìthta twn omolìgwn parou-

siĹzontai ston pÐnaka 4.7.

An h etairÐa èqei mìno mia upoqrèwsh to ètoc 2014 Ðsh me 140000‰ tìte to para-

pĹnw montèlo sqhmatÐzei to qartofulĹkio pou parousiĹzetai ston pÐnaka 4.8.
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Οµόlογο Απόδοση στη lήξη

B - 4.75 - 10 0.0149

B - 4.25 - 11 0.0171

B - 5.00 - 12 0.0225

B - 6.00 - 12 0.0282

B - 4.50 - 13 0.0253

B - 5.00 - 14 0.0264

B - 4.00 - 14 0.0264

B - 5.00 - 15 0.0284

B - 6.00 - 15 0.0306

B - 5.00 - 17 0.0296

B - 5.25 - 18 0.0308

B - 5.00 - 19 0.0321

PÐnakac 4.6: Apìdosh sth lăxh twn diajèsimwn omolìgwn

Οµόlογο Παρούσα αξία ∆ιάρκεια Κυρτότητα

B - 4.75 - 10 103.2 1.000 1.000

B - 4.25 - 11 105.0 1.960 3.880

B - 5.00 - 12 108.1 2.864 8.412

B - 6.00 - 12 110.9 2.841 8.312

B - 4.50 - 13 107.6 3.756 14.622

B - 5.00 - 14 111.2 4.567 21.984

B - 4.00 - 14 106.5 4.639 22.481

B - 5.00 - 15 112.1 5.363 30.718

B - 6.00 - 15 117.6 5.271 29.959

B - 5.00 - 17 114.3 6.856 51.522

B - 5.25 - 18 116.3 7.499 62.663

B - 5.00 - 19 114.8 8.209 75.805

PÐnakac 4.7: H paroÔsa axÐa, diĹrkeia kai kurtìthta twn omolìgwn

H mègisth timă thc sunĹrthshc F (x), h opoÐa proseggÐzei thn apìdosh tou qar-

tofulakÐou, eÐnai 3.06%.
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Οµόlογο Ποσότητα οµοlόγου Αξία αγοράc σε χιlιάδεc ευρώ

B - 4.75 - 10 533.005 55.0062

B - 4.25 - 11 0 0

B - 5.00 - 12 0 0

B - 6.00 - 12 0 0

B - 4.50 - 13 0 0

B - 5.00 - 14 0 0

B - 4.00 - 14 0 0

B - 5.00 - 15 0 0

B - 6.00 - 15 0 0

B - 5.00 - 17 0 0

B - 5.25 - 18 0 0

B - 5.00 - 19 568.589 65.1774

PÐnakac 4.8: Epilogă qartofulakÐou me to montèlo anosopoÐhshc 1, gia anosopoÐhsh

miac upoqrèwshc

ParĹdeigma 2: An jewrăsoume ìti to tameÐo èqei tic akìloujec upoqreÿseic:

΄Ετοc 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Υποχρέωση 80 90 120 110 140 150 60 80 80 60

PÐnakac 4.9: Upoqreÿseic anĹ ètoc se qiliĹdec eurÿ

H paroÔsa axÐa, diĹrkeia kai kurtìthta twn upoqreÿsewn upologÐzetai eÔkola.

Παρούσα αξία ∆ιάρκεια Κυρτότητα

842427.9 4.963 31.181

PÐnakac 4.10: H paroÔsa axÐa, diĹrkeia kai kurtìthta twn upoqreÿsewn

Tìte efarmìzontac to montèlo katalăgoume sthn posìthta apì kĹje omìlogo

pou prèpei na agorasteÐ. H kurtìthta tou qartofulakÐou omolìgwn eÐnai 42.119. H

mègisth timă thc sunĹrthshc F (x), h opoÐa proseggÐzei thn apìdosh tou qartofu-

lakÐou, eÐnai 3.05%.
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Οµόlογο Ποσότητα οµοlόγου Αξία αγοράc σε χιlιάδεc ευρώ

B - 4.75 - 10 3676.274 379.3915

B - 4.25 - 11 0 0

B - 5.00 - 12 0 0

B - 6.00 - 12 0 0

B - 4.50 - 13 0 0

B - 5.00 - 14 0 0

B - 4.00 - 14 0 0

B - 5.00 - 15 0 0

B - 6.00 - 15 0 0

B - 5.00 - 17 0 0

B - 5.25 - 18 0 0

B - 5.00 - 19 4032.640 462.2615

PÐnakac 4.11: Epilogă qartofulakÐou me to montèlo anosopoÐhshc 1, gia anosopoÐh-

sh miac seirĹc upoqreÿsewn

4.2.2 Montèlo anosopoÐhshc 2

Epeidă h sqèsh epitokÐwn kai axÐac twn periousiakÿn stoiqeÐwn kai twn upoqreÿsewn

den eÐnai grammikă, mporoÔme na beltiÿsoume to prohgoÔmeno montèlo prosjètontac

Ĺllh mia exÐswsh ìpwc èqei diapistÿsei o Redington, h opoÐa eÐnai: h kurtìthta

twn periousiakÿn stoiqeÐwn na eÐnai megalÔterh apì thn kurtìthta twn upoqreÿ-

sewn. ’Etsi exasfalÐzoume ìti se endeqìmenh metabolă twn epitokÐwn, ta periou-

siakĹ mac stoiqeÐa ja apotimoÔntai parapĹnw. Me Ĺlla lìgia apaitoÔme h kajară

kurtìthta (periousiakÿn stoiqeÐwn meÐon upoqreÿsewn) na eÐnai jetikă. ’Ara prèpei
n∑

i=1

CViPixi ≥ CVLPL. Dhladă anosopoÐhsh tou qartofulakÐou epitugqĹnetai eĹn

èqoume :

1. Isìthta paroÔsac axÐac periousiakÿn stoiqeÐwn kai upoqreÿsewn

2. Isìthta diĹrkeiac periousiakÿn stoiqeÐwn kai upoqreÿsewn

3. H kurtìthta twn periousiakÿn stoiqeÐwn eÐnai megalÔterh apì thn kurtìthta

twn upoqreÿsewn tou.

To montèlo thc anosopoÐhshc tìte gÐnetai:
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max
{xi}

F (x)

ètsi ÿste
n∑

i=1

Pixi = PL

n∑
i=1

DFW
i Pixi = DFW

L PL

n∑
i=1

CViPixi ≥ CVLPL

x ≥ 0

Efarmìzontac to montèlo katalăgoume sthn posìthta apì kĹje omìlogo pou

prèpei na agorasteÐ:

Οµόlογο Ποσότητα οµοlόγου Αξία αγοράc σε χιlιάδεc ευρώ

B - 4.75 - 10 3676.274 379.3915

B - 4.25 - 11 0 0

B - 5.00 - 12 0 0

B - 6.00 - 12 0 0

B - 4.50 - 13 0 0

B - 5.00 - 14 0 0

B - 4.00 - 14 0 0

B - 5.00 - 15 0 0

B - 6.00 - 15 0 0

B - 5.00 - 17 0 0

B - 5.25 - 18 0 0

B - 5.00 - 19 4032.640 462.2615

PÐnakac 4.12: Epilogă qartofulakÐou me to montèlo anosopoÐhshc 2

H kurtìthta tou qartofulakÐou omolìgwn eÐnai 42.119. Sto sugkekrimèno parĹ-

deigma h kurtìthta tou qartofulakÐou tou montèlou anosopoÐhshc 2 eÐnai megalÔterh

apì thn kurtìthta twn upoqreÿsewn, giautì kai ta duo montèla sqhmatÐzoun to Ðdio

qartofulĹkio. H apìdosh tou qartofulakÐou eÐnai 3.053%.

To parapĹnw montèlo sunăjwc sthn prĹxh odhgeÐ sthn epilogă triÿn to polÔ

omolìgwn. EpÐ to pleÐston to bèltisto qartofulĹkio apoteleÐtai apì èna makroprì-

jesmo omìlogo (giatÐ sunăjwc autĹ èqoun megalÔterh apìdosh) kai èna braquprì-
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jesmo (gia na proseggÐsoume th diĹrkeia twn upoqreÿsewn). To qartofulĹkio autì

ìmwc eÐnai ektejeimèno sth mh parĹllhlh metatìpish thc kampÔlhc twn epitokÐwn. To

makroprìjesmo omìlogo eÐnai idiaÐtera euaÐsjhto se metabolèc twn makroprìjesmwn

epitokÐwn enÿ to braquprìjesmo den ephreĹzetai shmantikĹ.

4.2.3 Montèlo anosopoÐhshc 3

Skopìc eÐnai na kataskeuĹsoume èna qartofulĹkio omolìgwn to opoÐo ja èqei thn

Ðdia diĹrkeia kai thn Ðdia kurtìthta me th diĹrkeia DL kai thn kurtìthta CVL tou

qartofulakÐou twn upoqreÿsewn thc etairÐac. Prokeimènou na kataskeuasteÐ autì

to qartofulĹkio prèpei na lujeÐ to parakĹtw grammikì sÔsthma exisÿsewn.

n∑
i=1

Pixi = PL

n∑
i=1

DFW
i Pixi = DFW

L PL

n∑
i=1

CViPixi = CVLPL

xi ≥ 0

’Etsi epitugqĹnetai plărh anosopoÐhsh kai meiÿnetai o kÐndunoc apì th mh pa-

rĹllhlh metatìpish twn epitokÐwn. AllĹ den diasfalÐzetai h bèltisth apìdosh tou

qartofulakÐou. Efarmìzontac to montèlo katalăgoume sthn posìthta apì kĹje

omìlogo pou prèpei na agorasteÐ, pou parousiĹzetai ston pÐnaka 4.13.

H kurtìthta tou qartofulakÐou omolìgwn eÐnai 31.181, Ðsh me thn kurtìthta twn

upoqreÿsewn.
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Οµόlογο Ποσότητα οµοlόγου Αξία αγοράc σε χιlιάδεc ευρώ

B - 4.75 - 10 0 0

B - 4.25 - 11 0 0

B - 5.00 - 12 0 0

B - 6.00 - 12 0 0

B - 4.50 - 13 5682.531 609.6787

B - 5.00 - 14 0 0

B - 4.00 - 14 35.196 3.7350

B - 5.00 - 15 0 0

B - 6.00 - 15 0 0

B - 5.00 - 17 0 0

B - 5.25 - 18 0 0

B - 5.00 - 19 1981.348 227.1219

PÐnakac 4.13: Epilogă qartofulakÐou me to montèlo anosopoÐhshc 3
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KefĹlaio 5

Katastatikì tou

EpaggelmatikoÔ TameÐou

AsfĹlishc Oikonomolìgwn

5.1 GenikĹ

To Epaggelmatikì TameÐo AsfĹlishc Oikonomolìgwn, sÔmfwna me to katastati-

kì tou, eÐnai nomikì prìswpo idiwtikoÔ dikaÐou, mh kerdoskopikoÔ qaraktăra, kai

èqei thn epwnumÐa {Epaggelmatikì TameÐo AsfĹlishc Oikonomolìgwn - N.P.I.D.}

(E.T.A.O - N.P.I.D.). EpÐshc upĹgetai sthn epopteÐa tou UpourgeÐou Apasqìlh-

shc kai Koinwnikăc ProstasÐac kai ston èlegqo thc Ejnikăc Analogistikăc Arqăc.

Skopìc tou TameÐou eÐnai h paroqă stouc asfalismènouc tou epaggelmatikăc asfali-

stikăc prostasÐac, pèran thc pareqomènhc apì thn upoqrewtikă koinwnikă asfĹlish,

gia thn kĹluyh twn asfalistikÿn kindÔnwn tou găratoc, thc anaphrÐac kai tou janĹ-

tou. To tameÐo apoteleÐtai apì touc klĹdouc EfĹpax kai Allhloboăjeiac oi opoÐoi

èqoun organwtikă, logistikă kai oikonomikă autotèleia. Apì ton KlĹdo EfĹpax qo-

rhgeÐtai efĹpax paroqă gia thn antimetÿpish tou kindÔnou tou găratoc, enÿ apì ton

KlĹdo Allhloboăjeiac qorhgeÐtai efĹpax paroqă gia thn antimetÿpish twn kindÔnwn

thc anaphrÐac kai tou janĹtou.
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5.1.1 Mèlh tou TameÐou - ’Oroi eggrafăc

Sto TameÐo dikaÐwma eggrafăc èqoun ta prìswpa pou askoÔn, katìpin Ĺdeiac apì to

Oikonomikì Epimelhtărio, to oikonomologikì epĹggelma ă to epĹggelma tou logistă`

foroteqnikoÔ, eÐte askoÔn ta epaggèlmata autĹ sto dhmìsio, eÐte ston idiwtikì to-

mèa, eÐte wc upĹllhloi eÐte wc eleÔjeroi epaggelmatÐec. H asfĹlish sto TameÐo eÐnai

proairetikă. ’Omwc gia ton asfalizìmeno eÐnai upoqrewtikă h upagwgă tìso ston

KlĹdo EfĹpax ìso kai ston KlĹdo Allhloboăjeiac. AÐthsh gia thn upagwgă sthn

asfĹlish enìc mìnon ek twn dÔo KlĹdwn tou TameÐou aporrÐptetai.

5.1.2 Diagrafă apì to TameÐo

Diagrafă apì to TameÐo epèrqetai stic akìloujec periptÿseic:

a) EpÐ upobolăc apì ton asfalismèno aÐthshc diagrafăc tou apì to TameÐo ă apì

ton KlĹdo efĹpax tou TameÐou,

b) EpÐ katabolăc thc efĹpax paroqăc apì ton KlĹdo EfĹpax tou TameÐou. H

aponomă efĹpax paroqăc apì ton KlĹdo AllhlobohjeÐac tou TameÐou den sunepĹ-

getai th diagrafă apì to TameÐo, allĹ mìnon thn lăxh thc asfĹlishc ston KlĹdo

Allhloboăjeiac.

5.1.3 Pìroi tou TameÐou

Phgèc esìdwn tou TameÐou apoteloÔn:

• ta dikaiÿmata eggrafăc twn melÿn tou (KĹje prìswpo pou eggrĹfetai wc
mèloc sto TameÐo katabĹllei wc dikaÐwma eggrafăc to posì twn eÐkosi (20)

eurÿ).

• oi eisforèc twn melÿn tou
• oi prìsodoi thc periousÐac tou
• kĹje eÐdouc qaristikèc ă mh katabolèc proc to TameÐo
• kĹje Ĺllo nìmimo èsodo.
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5.1.4 Ependutikă Epitropă

Gia na epiteuqjeÐ h kalÔterh axiopoÐhsh twn periousiakÿn stoiqeÐwn tou TameÐou,

leitourgeÐ sto TameÐo h Ependutikă Epitropă. H Ependutikă Epitropă apoteleÐtai

apì trÐa mèlh, h jhteÐa thc eÐnai tetraetăc kai ta mèlh thc epilègontai kai diorÐzo-

ntai apì to Dioikhtikì SumboÔlio entìc enìc mhnìc apì thn anĹlhyh apì autì thc

dioÐkhshc tou TameÐou.

H Ependutikă Epitropă èqei tic akìloujec armodiìthtec:

• proteÐnei sto Dioikhtikì SumboÔlio kateujÔnseic gia th diamìrfwsh thc epen-
dutikăc politikăc tou TameÐou.

• parakoloujeÐ th diaqeÐrish thc periousÐac tou TameÐou apì thn AEDAK kai
enhmerÿnei sqetikĹ to Dioikhtikì SumboÔlio.

• probaÐnei autepĹggelta ă katìpin entolăc tou DioikhtikoÔ SumboulÐou se me-
lètec kai èreunec gia kĹje jèma sqetikì me th diaqeÐrish thc periousÐac tou

TameÐou.

• proteÐnei kĹje katĹllhlo mètro gia thn apodotikìterh kai asfalèsterh diaqeÐ-
rish thc periousÐac tou TameÐou sto Dioikhtikì SumboÔlio.

5.1.5 Kanìnec ependÔsewn

Oi ependÔseic tou sunìlou twn kefalaÐwn tou TameÐou dièpontai apì tic arqèc thc

sunetăc ` sunthrhtikăc diaqeÐrishc, thc diasporĹc kai thc poiìthtac twn ependutikÿn

epilogÿn, ÿste na epitugqĹnetai h asfĹleia, h apodotikìthta kai h eukolÐa reusto-

poÐhshc twn periousiakÿn stoiqeÐwn tou TameÐou. Tèloc o bajmìc epikindunìthtac

tou ependutikoÔ qartofulakÐou parakoloujeÐtai apì to Dioikhtikì SumboÔlio kai

thn Ependutikă Epitropă kai diathreÐtai se qamhlĹ epÐpeda.
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5.2 KlĹdoc EfĹpax

5.2.1 Eisforèc

KĹje mèloc upoqreoÔtai na katabĹllei ston KlĹdo EfĹpax tou TameÐou eisforĹ kĹje

hmerologiakì trÐmhno. To posì thc trimhniaÐac eisforĹc den mporeÐ na eÐnai katÿtero

apì exănta (60) eurÿ oÔte anÿtero apì qÐlia pentakìsia (1500) eurÿ. KĹje mèloc

epilègei to posì thc trimhniaÐac eisforĹc pou katabĹlei ston KlĹdo EfĹpax tou

TameÐou metaxÔ tou ekĹstote isqÔontoc katÿtatou kai anÿtatou posoÔ trimhniaÐac

eisforĹc. To dikaÐwma epilogăc tou posoÔ thc eisforĹc askeÐtai me èggrafh dălwsh

pou to mèloc upobĹlei sto Dioikhtikì SumboÔlio tou TameÐou mazÐ me thn aÐthsh

eggrafăc tou se autì. Edÿ prèpei na shmeiwjeÐ ìti kĹje mèloc èqei dikaÐwma na

metabĹlei to Ôyoc thc trimhniaÐac eisforĹc pou katabĹlei ston KlĹdo EfĹpax tou

TameÐou, upì ton periorismì tou ekĹstote isqÔontoc katÿtatou kai anÿtatou posoÔ

eisforÿn. To dikaÐwma metabolăc tou Ôyouc thc eisforĹc askeÐtai mia forĹ anĹ

hmerologiakì ètoc.

5.2.2 Majhmatikì Apìjema

To TameÐo dhmiourgeÐ majhmatikì apìjema, to Ôyoc tou opoÐou antanaklĹ tic qrhma-

tooikonomikèc upoqreÿseic tou KlĹdou EfĹpax autoÔ. O upologismìc kai h kĹlu-

yh me asfalistikă topojèthsh tou majhmatikoÔ apojèmatoc gÐnontai kat’ efarmogă

twn diatĹxewn tou Ĺrjrou 7 par. 15 kai 16 N. 3029/2002, ìpwc autèc ekĹstote

isqÔoun, twn kat’ exousiodìthsh autÿn ekdidìmenwn upourgikÿn apofĹsewn kai tou

koinotikoÔ dikaÐou. O parapĹnw nìmoc bèbaia tropopoiăjhke me to Ĺrjro 12 tou N.

3385/2005 kai plèon isqÔei ìti kĹje TameÐo Epaggelmatikăc AsfĹlishc mporeÐ na

ependÔei ta apojematikĹ tou wc exăc: a) posostì mèqri 70% tou energhtikoÔ pou

kalÔptei ta teqnikĹ apojematikĹ ă tou sunolikoÔ qartofulakÐou gia TameÐa epa-

ggelmatikăc asfĹlishc, sta opoÐa oi asfalismènoi fèroun ton kÐnduno ependÔsewn

se metoqèc, diapragmateÔsima axiìgrafa exomoioÔmena proc metoqèc kai se etairikĹ

omìloga eishgmèna proc diapragmĹteush se organwmènec qrhmatooikonomikèc ago-

rèc, kajÿc kai na apofasÐzei gia to merÐdio twn en lìgw axiogrĹfwn sto ependutikì

tou qartofulĹkio, b) posostì mèqri 30% tou energhtikoÔ pou kalÔptei ta teqnikĹ
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apojematikĹ se stoiqeÐa energhtikoÔ ekpefrasmèna se nomÐsmata diaforetikĹ apì

ekeÐna sta opoÐa eÐnai ekpefrasmènec oi upoqreÿseic tou, g) posostì mèqri 5% se

epiqeirhmatikĹ kefĹlaia kai se nèa qrhmatooikonomikĹ proðìnta.

Gia thn kĹluyh tou majhmatikoÔ apojèmatoc me asfalistikă topojèthsh to Ta-

meÐo ependÔei ta periousiakĹ tou stoiqeÐa se AmoibaÐo KefĹlaio (A/K) pou sqhma-

tÐzetai eidikĹ gia to skopì autì. Oi topojetăseic tou energhtikoÔ tou A/K tou

TameÐou akoloujoÔn touc posotikoÔc ependutikoÔc periorismoÔc pou isqÔoun gia to

majhmatikì apìjema.

KatĹ efarmogă tou Ĺrjrou 4 thc F.Epagg.asf./oik.16/9.4.2003 apìfashc tou

UfupourgoÔ ErgasÐac kai Koinwnikÿn AsfalÐsewn, to TameÐo den èqei upoqrèwsh

sqhmatismoÔ perijwrÐou feregguìthtac gia ton KlĹdo EfĹpax.

5.2.3 Proôpojèseic jemelÐwshc dikaiÿmatoc se paroqă

apì ton KlĹdo EfĹpax

O asfalismènoc dikaioÔtai efĹpax paroqă apì to TameÐo efìson suntrèqoun sto

prìswpì tou oi akìloujec proôpojèseic:

1. eÐnai hlikÐac 65 etÿn kai èqei qrìno asfĹlishc sto TameÐo toulĹqiston èna (1)

ètoc ă

2. eÐnai hlikÐac 62 etÿn kai èqei qrìno asfĹlishc sto TameÐo toulĹqiston pènte

(5) èth ă

3. eÐnai hlikÐac 55 etÿn kai èqei qrìno asfĹlishc sto TameÐo toulĹqiston dÿdeka

(12) èth ă

4. anexartătwc hlikÐac, efìson èqei eÐkosi (20) toulĹqiston èth asfĹlishc sto

TameÐo.

5.2.4 Paroqă apì ton KlĹdo EfĹpax

O KlĹdoc EfĹpax efarmìzei to kefalaiopoihtikì sÔsthma kajorismènhc eisforĹc.

Den egguĹtai to Ôyoc thc efĹpax paroqăc oÔte to Ôyoc thc ependutikăc apìdoshc.

Se kĹje asfalismèno pou plhroÐ tic proôpojèseic jemelÐwshc dikaiÿmatoc paroqăc
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apì ton klĹdo efĹpax, aponèmetai efĹpax paroqă Ðsh me to kefĹlaio pou èqei sus-

swreujeÐ ston atomikì suntaxiodotikì tou logariasmì èwc thn hmèra katabolăc thc

paroqăc. To kefĹlaio autì antistoiqeÐ sta merÐdia AmoibaÐou KefalaÐou pou èqoun

swreuteÐ ston atomikì suntaxiodotikì tou logariasmì kai sqhmatÐzetai wc exăc: apì

ta problepìmena merÐdia AmoibaÐou KefalaÐou, sta opoÐa èqoun metatrapeÐ oi trimh-

niaÐec eisforèc tou, apì tic apodìseic twn ependÔsewn tou TameÐou kai apì ta merÐdia

AmoibaÐou KefalaÐou sta opoÐa èqei metatrapeÐ h epistrafeÐsa apì thn AEDAK

promăjeia diaqeÐrishc.

5.3 KlĹdoc Allhloboăjeiac

5.3.1 ’Enarxh kai Lăxh thc asfĹlishc

H asfĹlish ston KlĹdo Allhloboăjeiac arqÐzei apì thn eggrafă tou mèlouc sto

TameÐo. H asfĹlish ston KlĹdo Allhloboăjeiac lăgei: (a) me th diagrafă tou

mèlouc apì to TameÐo , (b) epÐ mh katabolăc twn eisforÿn, (g) me th suntaxiodìthsh

tou mèlouc apì forèa koinwnikăc asfĹlishc, (d) me thn aponomă efĹpax paroqăc apì

ton KlĹdo Allhloboăjeiac.

5.3.2 Eisforèc

KĹje mèloc upoqreoÔtai na katabĹllei ston KlĹdo AllhlobohjeÐac tou TameÐou

etăsia eisforĹ Ôyouc 50 eurÿ èwc to tèloc tou prÿtou trimănou tou hmerologiakoÔ

ètouc sto opoÐo anĹgetai. To posì autì anaprosarmìzetai me analogistikĹ aitiolo-

ghmènh apìfash tou DioikhtikoÔ SumboulÐou tou TameÐou, metĹ apì sÔmfwnh gnÿmh

thc Ejnikăc Analogistikăc Arqăc.

5.3.3 ApojematikĹ KlĹdou Allhloboăjeiac

To TameÐo dhmiourgeÐ apìjema mh dedouleumènwn eisforÿn kai apìjema ekkremÿn

zhmiÿn gia thn plărh kĹluyh twn qrhmatooikonomikÿn upoqreÿsewn tou KlĹdou

Allhloboăjeiac autoÔ. O upologismìc kai h kĹluyh me asfalistikă topojèthsh
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twn apojematikÿn autÿn gÐnontai kat’ efarmogă twn diatĹxewn tou Ĺrjrou 7 par.

15 kai 16 N. 3029/2002, ìpwc autèc ekĹstote isqÔoun, twn kat’ exousiodìthsh au-

tÿn ekdidìmenwn upourgikÿn apofĹsewn kai tou koinotikoÔ dikaÐou. Sugkekrimèna

to Ĺrjrou 7 par. 16 N. 3029/2002 anafèrei ìti: {Ta tameÐa epaggelmatikăc koi-

nwnikăc asfĹlishc upoqreoÔntai sth dhmiourgÐa apojematikÿn, to Ôyoc twn opoÐwn

antanaklĹ tic qrhmatooikonomikèc upoqreÿseic, tic opoÐec èqoun analĹbei ènanti twn

asfalismènwn kai twn dikaioÔqwn paroqÿn. O upologismìc autÿn pragmatopoieÐtai

apì analogistă}.

5.3.4 Trìpoc epèndushc apojematikÿn KlĹdou Allh-

loboăjeiac

To Dioikhtikì SumboÔlio tou TameÐou, Ôstera apì prìtash thc Ependutikăc Epi-

tropăc, exeidikeÔei me apìfasă tou ta periousiakĹ stoiqeÐa pou ja apotelèsoun tic

ependÔseic tou KlĹdou Allhloboăjeiac. Epiplèon, to Dioikhtikì SumboÔlio, Ôstera

apì prìtash thc Ependutikăc Epitropăc, apofasÐzei gia th diaqeÐrish twn ependÔ-

sewn tou KlĹdou Allhloboăjeiac, thn opoÐa mporeÐ eÐte na analĹbei to Ðdio, eÐte

na anajèsei se diaqeiristèc ependÔsewn kai jematofÔlakec, oi opoÐoi katèqoun tic

apaitoÔmenec apì th nomojesÐa Ĺdeiec. KĹje etăsia eisforĹ twn melÿn ston KlĹdo

Allhloboăjeiac qrhsimopoieÐtai gia thn asfalistikă topojèthsh twn apojematikÿn

tou KlĹdou autoÔ, kajÿc kai gia to sqhmatismì tou perijwrÐou feregguìthtac tou

KlĹdou Allhloboăjeiac, sÔmfwna me analogistikă melèth.

5.3.5 Perijÿrio Feregguìthtac

To TameÐo sqhmatÐzei perijÿrio feregguìthtac gia ton KlĹdo Allhloboăjeiac. Ta

periousiakĹ stoiqeÐa pou apartÐzoun to perijÿrio feregguìthtac, ìpwc autĹ pro-

blèpontai apì metĹ thn dienèrgeia analogistikăc apotÐmhshc ependÔontai se èntoka

grammĹtia kai trapezikèc katajèseic. Analogistikă apotÐmhsh, eÐnai h arijmhtikă

ektÐmhsh twn parousÿn axiÿn gia tic ekroèc, (upoqreÿseic-paroqèc proc touc asfa-

lismènouc, leitourgikĹ kai loipĹ èxoda) kai tic eisroèc, (eisforèc twn asfalismènwn

kai thc qrhmatodìtriac epiqeÐrhshc, eisìdhma ex ependÔsewn kai loipoÐ pìroi) enìc
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TameÐou Epaggelmatikăc AsfĹlishc me th qrhsimopoÐhsh teqnikÿn kai mejìdwn thc

analogistikăc epistămhc, blèpe Ĺrjro 1 thc F.Epagg.asf./oik.16/9.4.2003 apìfashc

tou UfupourgoÔ ErgasÐac kai Koinwnikÿn AsfalÐsewn.

5.3.6 AntasfĹlish

To TameÐo èqei upoqrèwsh gia eparkă antasfalistikă kĹluyh gia ton KlĹdo Allhlo-

boăjeiac, katfl efarmogă tou Ĺrjrou 8 thc F.Epagg.asf./oik.16/9.4.2003 apìfashc

tou UfupourgoÔ se jèmata AsfĹlishc tou UpourgeÐou Apasqìlhshc kai Koinwni-

kăc ProstasÐac, katìpin melèthc pou ekponeÐtai apì thn Ependutikă Epitropă ă apì

empeirognÿmona katfl entolă tou DioikhtikoÔ SumboulÐou tou TameÐou.

5.3.7 EfĹpax paroqă lìgw janĹtou ă anaphrÐac apì

klĹdo Allhloboăjeiac

Proôpojèseic jemelÐwshc dikaiÿmatoc efĹpax paroqăc lìgw ana-

phrÐac: Se perÐptwsh anaphrÐac, o asfalismènoc dikaioÔtai efĹpax paroqăc apì

ton KlĹdo Allhloboăjeiac tou TameÐou efìson suntrèqoun swreutikĹ sto prìswpì

tou oi akìloujec proôpojèseic:

• kajÐstatai anĹphroc, me posostì anikanìthtac gia ergasÐa toulĹqiston 67%.
• katĹ ton qrìno epèleushc thc anaphrÐac den eÐnai suntaxioÔqoc forèa koinwni-
kăc asfĹlishc.

• èqei toulĹqiston pènte (5) èth asfĹlishc ston KlĹdo Allhloboăjeiac. ExaÐ-
resh apoteleÐ h perÐptwsh pou h anaphrÐa ofeÐletai se atÔqhma, katĹ thn opoÐa

arkoÔn dÔo (2) èth asfĹlishc ston KlĹdo autì.

• èqei katabĹlei tic eisforèc ston KlĹdo Allhloboăjeiac èwc kai to prohgoÔ-
meno hmerologiakì ètoc prin apì thn epèleush thc anaphrÐac

DikaioÔqoi-Proôpojèseic jemelÐwshc dikaiÿmatoc efĹpax paroqăc

lìgw janĹtou: Se perÐptwsh janĹtou asfalismènou, dikaioÔntai efĹpax pa-

roqăc apì ton KlĹdo Allhloboăjeiac tou TameÐou, o/h sÔzugoc kai ta tèkna autoÔ,

efìson o apobiÿsac asfalismènoc:
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• èqei toulĹqiston pènte (5) èth asfĹlishc ston KlĹdo Allhloboăjeiac tou
TameÐou. ExaÐresh apoteleÐ h perÐptwsh pou o jĹnatoc ofeÐletai se atÔqhma,

katĹ thn opoÐa arkoÔn dÔo (2) èth asfĹlishc ston KlĹdo autì.

• èqei katabĹlei tic eisforèc ston KlĹdo Allhloboăjeiac èwc kai to prohgoÔ-
meno hmerologiakì ètoc prin apì thn epèleush tou janĹtou

• den èqei lĹbei efĹpax paroqă lìgw anaphrÐac.

Posì efĹpax paroqăc: O KlĹdoc Allhloboăjeiac tou TameÐou efarmìzei

to dianemhtikì sÔsthma kajorismènhc paroqăc. To posì thc efĹpax paroqăc eÐnai

antistrìfwc anĹlogo thc hlikÐac tou asfalismènou katĹ ton qrìno thc epèleushc

tou kindÔnou thc anaphrÐac ă tou janĹtou kai kajorÐzetai wc exăc:

HlikÐa epèleushc kindÔnou anaphrÐac ă janĹtou Paroqă se ‰

Mh sumplărwsh tou 40ou ètouc hlikÐac 20000

Sumplărwsh tou 40ou ìqi ìmwc kai tou 45ou ètouc hlikÐac 15000

Sumplărwsh tou 45ou ìqi ìmwc kai tou 50ou ètouc hlikÐac 10000

Sumplărwsh tou 50ou ìqi ìmwc kai tou 55ou ètouc hlikÐac 5000

Sumplărwsh tou 55ou ìqi ìmwc kai tou 62ou ètouc hlikÐac 2500

Sumplărwsh tou 62 ètouc hlikÐac 1000

PÐnakac 5.1: Posì efĹpax paroqăc lìgw janĹtou ă anaphrÐac

Ta parapĹnw posĹ anaprosarmìzetai me analogistikĹ aitiologhmènh apìfash tou

DioikhtikoÔ SumboulÐou tou TameÐou, metĹ apì sÔmfwnh gnÿmh thc Ejnikăc Analo-

gistikăc Arqăc. H apìfash tou DioikhtikoÔ SumboulÐou tou TameÐou perÐ anapro-

sarmogăc twn posÿn thc paroqăc gnwstopoieÐtai sthn Ejnikă Analogistikă Arqă.

Epiplèon ta posostĹ tou/ thc suzÔgou kai twn tèknwn epÐ thc efĹpax paroqăc lìgw

janĹtou kajorÐzontai me bĹsh to posostì thc ex’ adiajètou klhronomikăc diadoqăc

autÿn. Tèloc epÐ mh upĹrxewc suzÔgou kai tèknwn, oi eisforèc tou apobiÿsantoc

asfalismènou paramènoun ston KlĹdo Allhloboăjeiac tou TameÐou.
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5.4 ’Oroi leitourgÐac twn TameÐwn Epaggelma-

tikăc AsfĹlishc

SÔmfwna me thn F.Epagg.asf./oik.16/9.4.2003 apìfash tou UfupourgoÔ ErgasÐac

kai Koinwnikÿn AsfalÐsewn kai ton nìmo 3029/02 isqÔoun ta parakĹtw: Ta TameÐa

Epaggelmatikăc AsfĹlishc prèpei na suntĹssoun melètec, kĹje trÐa qrìnia toulĹ-

qiston, gia th sqèsh twn periousiakÿn touc stoiqeÐwn proc tic upoqreÿseic touc kai

thn endedeigmènh strathgikă twn ependÔsewn tou TameÐou me prooptikă ìqi mikrìterh

twn dèka etÿn.

TeqnikĹ Apojèmata: Ta teqnikĹ apojèmata apoteloÔntai apì:

• Ta MajhmatikĹ Apojèmata, ătoi to sÔnolo twn susswreumènwn upoqreÿsewn
tou TameÐou ìpwc autèc aporrèoun apì to katastatikì tou kai upologÐzontai

analogistikÿc, me bĹsh ta jemeliwmèna dikaiÿmata paroqÿn twn asfalismènwn,

twn suntaxioÔqwn kai dikaioÔqwn paroqÿn kajÿc kai twn asfalismènwn pou

apoqÿrhsan èqontac jemeliÿsei dikaÐwma lăyhc paroqÿn. To Ôyoc twn Ma-

jhmatikÿn ApojemĹtwn upologÐzetai kĹje qrìno apì analogistă, prokeimènou

na kalÔptei tic ekĹstote upoqreÿseic paroqÿn tou TameÐou.

• To Apìjema mh Dedouleumènwn Eisforÿn, ătoi to tmăma twn eisforÿn pou
èqoun eispraqjeÐ allĹ aforoÔn kĹluyh kindÔnwn kai exìdwn thc epìmenhc oi-

konomikăc qrăshc.

• To Apìjema Ekkremÿn Zhmiÿn, ătoi to problepìmeno posì pou prèpei na dia-
jètei to TameÐo gia thn kĹluyh twn zhmiÿn pou epăljan sthn upì exètash

oikonomikă qrăsh, allĹ den èqoun plărwc diakanonisteÐ entìc thc qrăshc au-

tăc.

Ta TameÐa Epaggelmatikăc asfĹlishc ta opoÐa akoloujoÔn kefalaiopoihtikì sÔ-

sthma upoqreoÔntai se sÔstash Majhmatikÿn ApojemĹtwn kai ìsa akoloujoÔn dia-

nemhtikì sÔsthma upoqreoÔntai se sÔstash apojèmatoc mh dedouleumènwn eisforÿn

kai apojèmatoc ekkremÿn zhmiÿn. Sthn perÐptwsh pou TameÐo Epaggelmatikăc AsfĹ-

lishc akoloujeÐ kefalaiopoihtikì kai dianemhtikì sÔsthma analìgwc twn kindÔnwn
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pou kalÔptei kai twn paroqÿn pou qorhgeÐ, upoqreoÔtai se qwristă tărhsh twn

antÐstoiqwn apojemĹtwn.

Perijÿrio Feregguìthtac: Ta TameÐa Epaggelmatikăc AsfĹlishc, ta opoÐa

egguÿntai to Ôyoc twn paroqÿn ă to Ôyoc thc ependutikăc apìdoshc upoqreoÔntai

na sqhmatÐzoun {Perijÿrio Feregguìthtac}. Ta periousiakĹ stoiqeÐa pou apartÐ-

zoun to Perijÿrio Feregguìthtac eÐnai ta kefĹlaia tou TameÐou pou eÐnai eleÔjera

upoqreÿsewn, dhladă den èqoun diatejeÐ gia asfalistikă topojèthsh ă gia kĹlu-

yh Ĺllwn ufistamènwn problèyimwn upoqreÿsewn kai eÐnai ependedumèna se èntoka

grammĹtia kai trapezikèc katajèseic.

Asfalistikă topojèthsh: Asfalistikă topojèthsh eÐnai h diĹjesh periou-

siakÿn stoiqeÐwn gia kĹluyh twn upoqreÿsewn tou TameÐou se teqnikĹ Apojèmata

me stìqo th diasfĹlish twn sumferìntwn twn melÿn tou. Ta periousiakĹ stoiqeÐa

thc asfalistikăc topojèthshc apoteloÔn metoqèc, omìloga kai omologÐec etaireiÿn,

efìson èqoun ekdojeÐ sthn EllĹda ă se krĹtoc mèloc thc E.E. ă tou E.O.Q. kai eÐnai

eishgmèna se anagnwrismènec qrhmatisthriakèc agorèc, merÐdia amoibaÐwn kefalaÐwn

ă organismÿn sullogikÿn ependÔsewn se kinhtèc axÐec (O.S.E.K.A.) pou empÐptoun

sthn OdhgÐa 85/611/EOK (EL 375/31-12-85) kai leitourgoÔn se opoiodăpote krĹ-

toc mèloc thc E.E. ă tou E.O.Q, kratikĹ omìloga, èntoka grammĹtia, trapezikèc

katajèseic kai akÐnhta.

Kanìnec EpendÔsewn: Oi ependÔseic gÐnontai sÔmfwna me to Ĺrjro 7 par.

15 tou n. 3029/02, tropopoiăjhke me to Ĺrjro 12 tou N. 3385/2005, ìpwc kĹje

forĹ isqÔei. Epiplèon oi ependÔseic tou sunìlou twn kefalaÐwn twn TameÐwn Epa-

ggelmatikăc AsfĹlishc prèpei na dièpontai apì tic arqèc thc sunetăc-sunthrhtikăc

diaqeÐrishc, thc diasporĹc kai poiìthtac twn ependutikÿn epilogÿn, ÿste na epitug-

qĹnetai h asfĹleia, h apodotikìthta kai h eukolÐa reustopoÐhshc twn periousiakÿn

stoiqeÐwn pou diatÐjentai se asfalistikă topojèthsh. EpÐshc, prèpei na parakolou-

jeÐtai susthmatikĹ kai na diathreÐtai se qamhlĹ epÐpeda o bajmìc epikindunìthtac

tou ependutikoÔ qartofulakÐou.
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AntasfĹlish: Ta TameÐa Epaggelmatikăc AsfĹlishc, ta opoÐa egguÿntai to

Ôyoc twn paroqÿn ă to Ôyoc thc ependutikăc apìdoshc upoqreoÔntai se eparkă a-

ntasfalistikă kĹluyh, h opoÐa tekmhriÿnetai apì sqetikă melèth pou lambĹnei upìyh

thn fÔsh kai to mègejoc twn kindÔnwn kajÿc kai to plăjoc twn kaluptomènwn me-

lÿn. Den parèqontai paroqèc lìgw anaphrÐac kai janĹtou katĹ ta dÔo prÿta èth

leitourgÐac tou EpaggelmatikoÔ tameÐou, ektìc eĹn oi kÐndunoi autoÐ kalÔptontai me

antasfĹlish. ’Olec oi antasfalistikèc sumbĹseic kajÿc kai sunoptikì shmeÐwma me

ta basikĹ qarakthristikĹ touc koinopoioÔntai sthn Ejnikă Analogistikă Arqă apì

ton upeÔjuno Analogistă tou TameÐou.
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KefĹlaio 6

Arijmhtikă efarmogă

Sto kefĹlaio autì ja asqolhjoÔme me thn arijmhtikă efarmogă montèlwn thc ano-

sopoÐhshc kai thc dedication prokeimènou na kalÔyoume tic upoqreÿseic enìc apì

touc klĹdouc asfĹlishc tou EpaggelmatikoÔ TameÐou AsfĹlishc Oikonomolìgwn.

Gia thn arijmhtikă efarmogă twn montèlwn qrhsimopoiăjhke h FINLIB bibliojăkh

thc GAMS. Ta montèla thc bibliojăkhc autăc epektĹjhkan kai genikeÔthkan gia thn

perÐptwsh twn mhniaÐwn upoqreÿsewn.

6.1 Arijmhtikă efarmogă gia tic etăsiec upo-

qreÿseic tou EpaggelmatikoÔ TameÐou A-

sfĹlishc Oikonomolìgwn

Ta montèla thc anosopoÐhshc kai thc dedication mporoÔn na qrhsimopoihjoÔn apì

suntaxiodotikĹ tameÐa, ta opoÐa qrhsimopoioÔn sqămata kajorismènhc paroqăc. ’Ena

tètoio parĹdeigma sthn Ellhnikă asfalistikă agorĹ eÐnai h efĹpax paroqă tou KlĹ-

dou AllhlobohjeÐac tou EpaggelmatikoÔ TameÐou AsfĹlishc Oikonomolìgwn, ìpou

efarmìzetai to dianemhtikì sÔsthma kajorismènhc paroqăc. Sugkekrimèna o KlĹ-

doc Allhloboăjeiac tou tameÐou qorhgeÐ efĹpax paroqă gia thn antimetÿpish twn

kindÔnwn thc anaphrÐac kai tou janĹtou. Prÿto băma eÐnai o upologismìc twn upo-

qreÿsewn tou tameÐou. Gia to tameÐo autì èstw ìti to Lt antistoiqeÐ stic suno-
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likèc upoqreÿseic tou lìgw janĹtou kai lìgw anaphrÐac twn asfalismènwn tou,

th qronikă perÐodo t − 1 èwc t. MporoÔme na grĹyoume to Lt san to Ĺjroisma

Lt = Lm
t + Ld

t , ìpou o ìroc Lm
t antistoiqeÐ stic apozhmiÿseic lìgw janĹtou kai

o ìroc Ld
t antistoiqeÐ stic apozhmiÿseic lìgw anaphrÐac, th qronikă perÐodo t − 1

èwc t. O ìroc Lm
t ja mporoÔse na upologisteÐ apì ta stoiqeÐa tou tameÐou me bĹsh

ton tÔpo: Lm
t+1 =

∑r−1
x=α

∑Nx,t

i=1 qx · wx · Bm
x,t+1, ìpou x eÐnai h hlikÐa twn asfalismè-

nwn atìmwn, α eÐnai h eisagwgikă hlikÐa sto TameÐo, r eÐnai h problepìmenh hlikÐa

suntaxiodìthshc, Nx,t eÐnai to plăjoc atìmwn hlikÐac x katĹ to ètoc t, qx eÐnai h

pijanìthta janĹtou atìmou hlikÐac x, wx eÐnai h pijanìthta Ĺtomo hlikÐac x na eÐnai

pantremèno kai Bm
x,t eÐnai h paroqă pou antistoiqeÐ se Ĺtomo hlikÐac x, plhrwtèa th

stigmă t, se perÐptwsh janĹtou tou asfalismènou katĹ thn perÐodo t − 1 èwc t. O

ìroc Ld
t ja mporoÔse na upologisteÐ apì ta stoiqeÐa tou tameÐou bĹsei tou tÔpou:

Ld
t+1 =

∑r−1
x=α

∑Nx,t

i=1 idx · Bd
x,t+1, ìpou idx eÐnai h pijanìthta anaphrÐac atìmou hlikÐac

x kai Bd
x,t eÐnai h paroqă pou antistoiqeÐ se Ĺtomo hlikÐac x, plhrwtèa th stigmă t,

se perÐptwsh anaphrÐac tou asfalismènou katĹ thn perÐodo t− 1 èwc t.

’H an anaptÔxoume touc parapĹnw tÔpouc gia kĹje ènan asfalismèno èqoume: Th

qronikă stigmă t + 1, ìpou katabĹllontai oi upoqreÿseic gia to prohgoÔmeno ètoc,

an sămera eÐnai h qronikă stigmă mhdèn, h upoqrèwsh Lm
t+1,j lìgw janĹtou gia ton j

asfalismèno hlikÐac x ja eÐnai:

Lm
t+1,j =

l
(a)
x+t

l
(a)
x

· qx+t · wx+t ·Bm
x,t+1

ìpou l
(a)
x o arijmìc twn atìmwn hlikÐac x pou exakoloujeÐ na eÐnai ergazìmenoc. Ta

stoiqeÐa autĹ ta antloÔme apì ton pÐnaka jnhsimìthtac EVK 2000. Tèloc th qronikă

stigmă t + 1, h upoqrèwsh Ld
t+1,j lìgw anaphrÐac gia ton j asfalismèno hlikÐac x ja

eÐnai:

Ld
t+1,j =

l
(a)
x+t

l
(a)
x

· ix+t ·Bd
x,t+1

’Oso aforĹ ta asfĹlistra

At+1,j =
l
(a)
x+t+1

l
(a)
x

·Kx,t+1
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ìpouKx,t to asfĹlistro pou plhrÿnei Ĺtomo hlikÐac x etÿn sămera thn qronikă stig-

mă t. Efìson upologÐsoume ta parapĹnw gia kĹje asfalismèno kai gia kĹje qronikă

stigmă èqoume tic upoqreÿseic kai ta asfĹlistra gia kĹje perÐodo t. Sugkekrimèna:

Lm
t+1 =

N∑
j=1

l
(a)
xj+t

l
(a)
xj

· qxj+t · wxj+t ·Bm
xj ,t+1

Lm
t+1 =

N∑
j=1

l
(a)
xj+t

l
(a)
xj

· ixj+t ·Bd
xj ,t+1

At+1 =
N∑

j=1

l
(a)
xj+t+1

l
(a)
xj

·Kxj ,t+1

gia t = 0, 1, . . .

ìpou N o arijmìc twn asfalismènwn.

Gia thn efarmogă twn parapĹnw ependutikÿn strathgikÿn jewrăsame èna tu-

qaÐo deÐgma 2000 asfalismènwn andrÿn kai 2000 asfalismènwn gunaikÿn apì to E-

paggelmatikì TameÐo AsfĹlishc Oikonomolìgwn, to opoÐo kai prosomoiÿsame apì

thn omoiìmorfh katanomă sto hlikiakì diĹsthma metaxÔ 55 kai 64 etÿn. Stouc pa-

rakĹtw pÐnakec parathreÐtai h katanomă twn asfalismènwn tou tameÐou anĹ hlikÐa.

HlikÐa Suqnìthta

55 200

56 215

57 221

58 193

59 182

60 201

61 210

62 188

63 221

64 169

PÐnakac 6.1: Ηlικιακή κατανοµή ανδρών

HlikÐa Suqnìthta

55 181

56 202

57 217

58 201

59 207

60 210

61 188

62 172

63 215

64 207

PÐnakac 6.2: Ηlικιακή κατανοµή γυναικών
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Sqăma 6.1: Istìgramma hlikiakăc katanomăc andrÿn sto deÐgma
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Sqăma 6.2: Istìgramma hlikiakăc katanomăc gunaikÿn sto deÐgma
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Upojètoume ìti katĹ mèso ìro ta mèlh tou tameÐou suntaxiodotoÔntai apì forèa

koinwnikăc asfĹlishc sthn hlikÐa twn 65, opìte kai diagrĹfontai apì ton KlĹdo

Allhloboăjeiac tou tameÐou. KĹje asfalismènoc èqei sumplhrÿsei 5 èth asfĹlishc

sto tameÐo. Apì touc tÔpouc upologismoÔ thc upoqrèwshc Lm
t kai L

d
t gia touc Ĺndrec

kai tic gunaÐkec tou tameÐou katalăgoume sthn sunolikă upoqrèwsh gia kĹje èna apì

ta 10 èth, metĹ ta opoÐa to tameÐo den èqei Ĺllh upoqrèwsh se aută thn omĹda twn

asfalismènwn. Ta posĹ paroqăc stouc asfalismènouc auxĹnoun me ton plhjwrismì,

2% kĹje ètoc.

Lόγω θανάτου Lόγω αναπηρίαc

΄Ετοc ΄Ανδρεc Γυναίκεc ΄Ανδρεc Γυναίκεc

2010 102588.9 90784.9 25505.6 4991.8

2011 96587.4 83880.7 23623.8 4478.8

2012 87638.0 75002.0 21125.0 3891.3

2013 80232.1 66842.4 18990.9 3344.4

2014 69825.4 57255.2 16234.3 2760.9

2015 56440.5 44876.3 12886.7 2088.2

2016 42028.3 31897.7 9457.9 1424.0

2017 25675.9 18939.2 5719.7 794.3

2018 17423.5 12453.2 3864.6 505.4

2019 8728.1 6065.5 1926.6 237.2

PÐnakac 6.3: Anamenìmenec upoqreÿseic se eurÿ anĹ ètoc

’Omwc kĹje ètoc to tameÐo anamènei tic eisforèc twn asfalismènwn. To asfĹ-

listro pou eisprĹttei to tameÐo eÐnai 50‰, allĹ apì autì prèpei na afairèsoume

ta diaqeiristikĹ èxoda kai to posì pou qrhsimopoieÐtai gia sqhmatismì perijwrÐou

feregguìthtac. ’Estw ìti to kajarì asfĹlistro eÐnai 45‰ sămera kai auxĹnei me

ton plhjwrismì, 2% kĹje ètoc. Apì touc tÔpouc upologismoÔ twn anamenìmenwn

asfalÐstrwn katalăgoume sta apotelèsmata tou parakĹtw pÐnaka.
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΄Ετοc ΄Ανδρεc Γυναίκεc

2010 88712.6 89322.0

2011 80040.8 79495.5

2012 69468.9 69481.9

2013 60497.9 61418.2

2014 50890.2 52780.4

2015 41866.6 43355.5

2016 33772.6 34192.7

2017 25467.0 25406.3

2018 16355.4 16100.8

2019 7751.9 7551.7

PÐnakac 6.4: Anamenìmena asfĹlistra se eurÿ anĹ ètoc

Dhladă to tameÐo èqei upoqrèwsh paroqăc lìgw anaphrÐac kai janĹtou. Ta èsoda

tou tameÐou eÐnai ta asfĹlistra. ’Etsi kĹje ètoc mporoÔme na broÔme thn kajară

upoqrèwsh tou tameÐou, an afairèsoume apì tic paroqèc tou ètouc ta asfĹlistra

pou eisprĹttei to tameÐo sto antÐstoiqo ètoc.

Αρχή του έτουc Καθαρή Υποχρέωση

2010 45837

2011 49034

2012 48706

2013 47494

2014 42405

2015 31070

2016 16843

2017 255.8

2018 1790.5

2019 1653.8

PÐnakac 6.5: Kajară Upoqrèwsh se eurÿ anĹ ètoc
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Sqăma 6.3: Kajară Upoqrèwsh se eurÿ anĹ ètoc

’Ara to tameÐo ja qreiasteÐ na ependÔsei sămera èna posì gia thn kĹluyh twn

upoqreÿsewn tou se mia sugkekrimènh kleistă omĹda asfalismènwn. AnagkaÐo gia

touc metèpeita upologismoÔc eÐnai na jewrăsoume to epitìkio qwrÐc kÐnduno. Wc

epitìkio qwrÐc kÐnduno thc agorĹc ja pĹroume thn apìdosh twn germanikÿn omolìgwn.

Katìpin upologÐzoume kai ta forward rate enìc ètouc, gia kĹje ètoc.

’Etoc spot rates
2010 0.0066

2011 0.0120

2012 0.0172

2013 0.0208

2014 0.0230

2015 0.0248

2016 0.0269

2017 0.0290

2018 0.0303

2019 0.0313

PÐnakac 6.6: Spot Rates kĹje ètouc
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’Etoc Forward rate enìc ètouc
2009 0.0066

2010 0.017429

2011 0.027680

2012 0.031677

2013 0.031848

2014 0.033848

2015 0.039591

2016 0.043821

2017 0.040759

2018 0.040344

PÐnakac 6.7: Forward Rate enìc ètouc

Sthn agorĹ upĹrqoun diajèsima kratikĹ omìloga etăsiou stajeroÔ kouponioÔ se

eurÿ me onomastikă axÐa 100‰, sta opoÐa mporoÔme na ependÔsoume. UpologÐzoume

thn apìdosh sth lăxh twn diajèsimwn omolìgwn thn paroÔsa axÐa, diĹrkeia (katĹ

Fisher-Weil) kai kurtìthta twn omolìgwn qrhsimopoiÿntac suneqă anatokismì. Gia

ta parakĹnw omìloga èqoume upojèsei ìti plhrÿnoun tokomerÐdio kai wrimĹzoun thn

Ðdia hmeromhnÐa tou ekĹstote ètouc. Den èqoume èxoda sunallagÿn, kai ta omìloga

diapragmateÔontai se temĹqia onomastikăc axÐac 100‰, allĹ epitrèpoume thn Ôparxh

kai mh akèraiwn posotătwn.

Οµόlογο Τιµή ΄Ετοc ωρίµανσηc Τοκοµερίδιο %

AUS-4.00-16 105.18 2016 4.00

AUS-4.30-17 106.07 2017 4.30

GER-3.25-15 102.63 2015 3.25

GER-3.50-19 101.02 2019 3.50

GER-3.75-13 105.08 2013 3.75

GER-4.00-16 106.21 2016 4.00

GER-4.25-17 107.49 2017 4.25

GER-4.25-18 107.14 2018 4.25

GER-5.00-11 105.62 2011 5.00

GER-5.00-12 107.80 2012 5.00

GER-4.00-10 102.97 2010 4.00

FRA-4.50-12 106.62 2012 4.50

FRA-4.50-13 107.55 2013 4.50

FRA-5.00-11 102.92 2011 5.00
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Οµόlογο Τιµή ΄Ετοc ωρίµανσηc Τοκοµερίδιο %

FRA-5.00-16 107.78 2016 5.00

FRA-5.50-10 100.05 2010 5.50

FRA-8.50-19 134.95 2019 8.50

GRE-3.60-16 99.06 2016 3.60

GRE-3.70-15 100.84 2015 3.70

GRE-3.90-11 103.94 2011 3.90

GRE-4.00-13 103.54 2013 4.00

GRE-4.10-12 104.50 2012 4.10

GRE-4.30-17 101.54 2017 4.30

GRE-5.50-14 109.43 2014 5.50

GRE-6.00-19 110.70 2019 6.00

NED-3.25-15 101.92 2015 3.25

NED-3.75-14 104.79 2014 3.75

NED-4.00-16 105.23 2016 4.00

NED-4.00-18 103.81 2018 4.00

NED-4.00-19 103.23 2019 4.00

NED-4.25-13 106.63 2013 4.25

NED-4.50-17 107.70 2017 4.50

NED-5.00-11 105.85 2011 5.00

NED-5.00-12 107.86 2012 5.00

POR-5.45-13 111.27 2013 5.45

SPA-4.10-18 103.14 2018 4.10

SPA-4.20-13 106.42 2013 4.20

SPA-4.60-19 106.27 2019 4.60

SPA-4.75-14 108.96 2014 4.75

SPA-5.00-12 107.92 2012 5.00

SPA-5.40-11 106.70 2011 5.40

PÐnakac 6.8: Diajèsima omìloga
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Omìlogo Apìdosh sth lăxh

AUS-4.00-16 0.0311

AUS-4.30-17 0.0336

GER-3.25-15 0.0273

GER-3.50-19 0.0332

GER-3.75-13 0.0237

GER-4.00-16 0.0296

GER-4.25-17 0.0313

GER-4.25-18 0.0327

GER-5.00-11 0.0208

GER-5.00-12 0.0226

GER-4.00-10 0.0100

FRA-4.50-12 0.0217

FRA-4.50-13 0.0246

FRA-5.00-11 0.0341

FRA-5.00-16 0.0365

FRA-5.50-10 0.0530

FRA-8.50-19 0.0407

GRE-3.60-16 0.0369

GRE-3.70-15 0.0348

GRE-3.90-11 0.0186

GRE-4.00-13 0.0300

GRE-4.10-12 0.0249

GRE-4.30-17 0.0399

GRE-5.50-14 0.0336

GRE-6.00-19 0.0453

NED-3.25-15 0.0286

NED-3.75-14 0.0268

NED-4.00-16 0.0311

NED-4.00-18 0.0344

NED-4.00-19 0.0355

NED-4.25-13 0.0246

NED-4.50-17 0.0333

NED-5.00-11 0.0197

NED-5.00-12 0.0224

POR-5.45-13 0.0243

SPA-4.10-18 0.0362

SPA-4.20-13 0.0246

SPA-4.60-19 0.0376

SPA-4.75-14 0.0277

SPA-5.00-12 0.0222

SPA-5.40-11 0.0193

PÐnakac 6.9: Apìdosh sth lăxh twn diajèsimwn omolìgwn
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Omìlogo ParoÔsa axÐa DiĹrkeia Kurtìthta

AUS-4.00-16 108.52 6.26 41.90
AUS-4.30-17 110.31 6.97 52.74
GER-3.25-15 104.35 5.55 32.27
GER-3.50-19 103.60 8.59 80.98
GER-3.75-13 106.42 3.79 14.83
GER-4.00-16 108.52 6.26 41.90
GER-4.25-17 109.95 6.98 52.83
GER-4.25-18 110.03 7.70 65.10
GER-5.00-11 107.48 1.95 3.86
GER-5.00-12 109.57 2.86 8.41
GER-4.00-10 103.32 1.00 1.00
FRA-4.50-12 108.11 2.88 8.47
FRA-4.50-13 109.29 3.76 14.63
FRA-5.00-11 107.48 1.95 3.86
FRA-5.00-16 114.94 6.13 40.62
FRA-5.50-10 104.81 1.00 1.00
FRA-8.50-19 147.13 7.59 67.47
GRE-3.60-16 105.95 6.32 42.46
GRE-3.70-15 106.87 5.50 31.85
GRE-3.90-11 105.31 1.96 3.89
GRE-4.00-13 107.38 3.78 14.76
GRE-4.10-12 106.94 2.89 8.51
GRE-4.30-17 110.31 6.97 52.74
GRE-5.50-14 115.16 4.54 21.76
GRE-6.00-19 125.36 8.01 73.05
NED-3.25-15 104.35 5.55 32.27
NED-3.75-14 106.88 4.66 22.62
NED-4.00-16 108.52 6.26 41.90
NED-4.00-18 108.03 7.75 65.76
NED-4.00-19 107.95 8.46 79.14
NED-4.25-13 108.33 3.77 14.70
NED-4.50-17 111.76 6.93 52.37
NED-5.00-11 107.48 1.95 3.86
NED-5.00-12 109.57 2.86 8.41
POR-5.45-13 112.94 3.72 14.39
SPA-4.10-18 108.83 7.73 65.50
SPA-4.20-13 108.14 3.77 14.71
SPA-4.60-19 113.18 8.31 77.11
SPA-4.75-14 111.61 4.59 22.11
SPA-5.00-12 109.57 2.86 8.41
SPA-5.40-11 108.26 1.95 3.85

PÐnakac 6.10: H paroÔsa axÐa, diĹrkeia kai kurtìthta twn omolìgwn
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6.1.1 Arijmhtikă efarmogă gia tic etăsiec upoqreÿ-

seic tou EpaggelmatikoÔ TameÐou AsfĹlishc Oi-

konomolìgwn me mejìdouc dedication

Montèlo 1 thc dedication : Efarmìzontac to montèlo 1 thc dedication kata-

lăgoume sthn posìthta apì kĹje omìlogo pou prèpei na agorasteÐ:

Οµόlογο Ποσότητα οµοlόγου Αξία αγοράc σε ευρώ

FRA-5.00-11 397.337 40893.892

FRA-5.50-10 346.319 34649.229

GRE-3.60-16 160.991 15947.728

GRE-3.70-15 292.440 29489.680

GRE-4.00-13 418.774 43359.900

GRE-4.10-12 413.924 43255.008

GRE-4.30-17 0.914 92.823

GRE-5.50-14 384.635 42090.647

GRE-6.00-19 15.602 1727.129

SPA-4.10-18 16.301 1681.240

PÐnakac 6.11: Epilogă qartofulakÐou me to montèlo 1 thc dedication

To sunolikì kìstoc agorĹc tou qartofulakÐou eÐnai 253187‰. Oi qrhmatoroèc

apì to qartofulĹkio omolìgwn anĹ ètoc se eurÿ me to montèlo 1 thc dedication eÐnai

oi akìloujec:

΄Ετοc Χρηµατοροέc

2010 45837

2011 49034

2012 48706

2013 47494

2014 42405

2015 31070

2016 16843

2017 255.8

2018 1790.5

2019 1653.8

PÐnakac 6.12: Qrhmatoroèc apì to qartofulĹkio omolìgwn anĹ ètoc se eurÿ me to

montèlo 1 thc dedication
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16,152%

FRA-5.50-10
13,685%

GRE-3.60-16
6,299%

GRE-3.70-15
11,647%GRE-4.00-13

17,126%

GRE-4.10-12
17,084%

GRE-4.30-17
0,037%

GRE-5.50-14
16,624%

GRE-6.00-19
0,682%

SPA-4.10-18
0,664%

Sqăma 6.4: DiĹrjrwsh qartofulakÐou me to montèlo 1 thc dedication

ParathroÔme ìti èqoume apìluth taÔtish qrhmatoroÿn apì to qartofulĹkio omo-

lìgwn kai ekroÿn apì tic upoqreÿseic, se kĹje qronikă stigmă.

Montèlo 3 thc dedication: Ac jewrăsoume ìti h etairÐa mporeÐ na ependÔei

to pleìnasma thc me epitìkio Ðso me to forward rate tou antÐstoiqou ètouc meÐon

0.5% kai na daneÐzetai me èna perijÿrio 4% se sqèsh me to epitìkio forward rate

tou antÐstoiqou ètouc. Tìte katalăgoume sto qartofulĹkio pou parousiĹzetai ston

pÐnaka 6.13. To kìstoc agorĹc tou qartofulakÐou eÐnai 252441.32‰. Ston pÐnaka

6.14 parousiĹzontai ta posĹ daneismoÔ kai epanepèndushc anĹ ètoc kai ston pÐnaka

6.15 oi qrhmatoroèc anĹ ètoc.
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Οµόlογο Τεµάχια Αξία αγοράc σε ευρώ

FRA-5.00-11 814.3 83807

FRA-5.50-10 342.4 34257

GRE-3.60-16 160.7 15919

GRE-3.70-15 292.2 29461

GRE-4.00-13 418.5 43333

GRE-4.30-17 0.6 62

GRE-5.50-14 384.4 42062

GRE-6.00-19 32.0 3539

PÐnakac 6.13: Epilogă qartofulakÐou me to montèlo 3 thc dedication

΄Ετοc 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

∆ανεισµόc 0 0 0 0 0 0 0 0 1.5987 0

Επανεπένδυση 0 42.1089 0 0 0 0 0 0 0 0

PÐnakac 6.14: Daneismìc kai epanepèndush anĹ ètoc se qiliĹdec eurÿ me to montèlo

3 thc dedication

’Etoc
Qrhmatoroèc

apì omìlo-

ga (+)

Pleìnasma

pou eisrèei

metĹ thn

epane-

pèndush

(+)

Apoplhrwmă

daneismoÔ

(-)

Epèndush

pleonĹ-

smatoc

(-)

Daneismìc

(+)

KajarĹ

èsoda apì

qartofu-

lĹkio

Upoqreÿseic

2010 45837 0.0 0.0 0.0 0.0 45837.0 45837.0

2011 91142.87 0.0 0.0 42108.87 0.0 49034.0 49034.0

2012 5642.09 43063.9 0.0 0 0.0 48706.0 48706.0

2013 47494 0.0 0.0 0 0.0 47494.0 47494.0

2014 42405 0.0 0.0 0 0.0 42405.0 42405.0

2015 31070 0.0 0.0 0 0.0 31070.0 31070.0

2016 16843 0.0 0.0 0 0.0 16843.0 16843.0

2017 255.79 0.0 0.0 0 0.0 255.8 255.8

2018 191.83 0.0 0.0 0 1598.68 1790.5 1790.5

2019 3388.91 0.0 1735.11 0 0.0 1653.8 1653.8

PÐnakac 6.15: Qrhmatoroèc anĹ ètoc me to montèlo 3 thc dedication
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FRA-5.00-11
33,199%

FRA-5.50-10
13,570%

GRE-3.60-16
6,306%

GRE-3.70-15
11,671%

GRE-4.00-13
17,166%

GRE-4.30-17
0,025%

GRE-5.50-14
16,662%

GRE-6.00-19
1,402%

Sqăma 6.5: DiĹrjrwsh qartofulakÐou me to montèlo 3 thc dedication

ParathroÔme ìti me th qrăsh tou montèlou autoÔ to qartofulĹkio diaforopoieÐtai

se sqèsh me to prohgoÔmeno montèlo. To kìstoc agorĹc tou qartofulakÐou eÐnai

perÐpou katĹ 746‰ mikrìtero se sqèsh me to kìstoc tou montèlou 1 dedication.

SqhmatikĹ to qartofulĹkio parousiĹzetai parapĹnw.

Montèlo 4 thc dedication : An to tameÐo diajètei èna kefĹlaio 300000‰ me

skopì na kalÔyei tic upoqreÿseic tou, efarmìzontac to montèlo 4 thc dedication,

ulopoieÐ th strathgikă thc dedication me daneismì kai epanepèndush megistopoiÿntac

to telikì pleìnasma. Ston pÐnaka 6.16 parajètoume to epilegmèno qartofulĹkio.

Akìma parousiĹzontai ta posĹ daneismoÔ kai epanepèndushc anĹ ètoc kai oi qrhma-

toroèc kĹje ètouc.
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Οµόlογο Τεµάχια Αξία αγοράc σε ευρώ

FRA-5.00-11 750.11 77201.78

FRA-5.50-10 313.15 31330.52

GRE-3.60-16 61.29 6071.09

GRE-3.70-15 254.78 25691.70

GRE-4.00-13 384.45 39805.69

GRE-5.50-14 348.94 38184.00

GRE-6.00-19 738.17 81715.23

PÐnakac 6.16: Epilogă qartofulakÐou me to montèlo 4 thc dedication

’Etoc 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Daneismìc 0 0 0 0 0 0 6.0647 2.4301 0 0

Epanepèndush 0 38.7773 0 0 0 0 0 0 0 0

PÐnakac 6.17: Daneismìc kai epanepèndush anĹ ètoc se qiliĹdec eurÿ

Qrhmatoroèc

apì omìlo-

ga(+)

Pleìnasma

pou eisrèei

metĹ thn

epanepèn-

dush(+)

Apoplhrwmă

daneismoÔ(-)

Epèndush

pleonĹ-

smatoc

(-)

Daneismìc

(+)

KajarĹ

èsoda apì

qartofu-

lĹkio

Upoqreÿseic

2010 45837.0 0.0 0.0 0.0 0 45837.0 45837.0

2011 87811.3 0.0 0.0 38777.3 0 49034.0 49034.0

2012 9049.3 39656.7 0.0 0.0 0 48706.0 48706.0

2013 47494.0 0.0 0.0 0.0 0 47494.0 47494.0

2014 42405.0 0.0 0.0 0.0 0 42405.0 42405.0

2015 31070.0 0.0 0.0 0.0 0 31070.0 31070.0

2016 10778.3 0.0 0.0 0.0 6064.65 16843.0 16843.0

2017 4429.0 0.0 6603.3 0.0 2430.1 255.8 255.8

2018 4429.0 0.0 2638.5 0.0 0 1790.5 1790.5

2019 78245.8 0.0 0.0 0.0 0 78245.8 1653.8

PÐnakac 6.18: Qrhmatoroèc anĹ ètoc me to montèlo 4 thc dedication

ParathroÔme ìti to ètoc 2019 ja èqoume pleìnasma 76592‰.
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FRA-5.00-11
25,734%

FRA-5.50-10
10,444%

GRE-3.60-16
2,024%

GRE-3.70-15
8,564%GRE-4.00-13

13,269%

GRE-5.50-14
12,728%

GRE-6.00-19
27,238%

Sqăma 6.6: DiĹrjrwsh qartofulakÐou me to montèlo 4 thc dedication

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
0,0
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30000,0

40000,0
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80000,0

90000,0

Καθαρά έσοδα από 
χαρτοφυλάκιο ομολόγων

Υποχρεώσεις

Έτος

Ευ
ρώ

Sqăma 6.7: Tameiakèc roèc anĹ ètoc me to montèlo 4 thc dedication
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6.1.2 Arijmhtikă efarmogă gia tic etăsiec upoqreÿ-

seic tou EpaggelmatikoÔ TameÐou AsfĹlishc Oi-

konomolìgwn me mejìdouc anosopoÐhshc

Montèlo 1 thc anosopoÐhshc: H paroÔsa axÐa twn upoqreÿsewn eÐnai

264665.8‰. H diĹrkeia twn upoqreÿsewn eÐnai 3.507 kai h kurtìthta 15.829.

YĹqnoume to qartofulĹkio omolìgwn tou opoÐou h paroÔsa axÐa kai h diĹrkeia eÐnai

Ðsh me aută twn upoqreÿsewn. Ta apotelèsmata parousiĹzontai ston akìloujo

pÐnaka.

Οµόlογο Ποσότητα οµοlόγου Αξία αγοράc σε ευρώ

FRA-5.50-10 1621.74 162255.56

GRE-6.00-19 755.38 83620.04

PÐnakac 6.19: Epilogă qartofulakÐou me to montèlo 1 thc anosopoÐhshc

H kurtìthta tou qartofulakÐou omolìgwn eÐnai 26.780. H mègisth timă thc su-

nĹrthshc

F (x) =

n∑
i=1

DFW
i Piyixi

n∑
i=1

DFW
i Pixi

(6.1)

ìpou yi eÐnai h apìdosh tou i periousiakoÔ stoiqeÐou, h opoÐa proseggÐzei thn apì-

dosh tou qartofulakÐou, eÐnai 4.67%. To kìstoc agorĹc tou qartofulakÐou eÐnai

245875.61‰. ParathroÔme ìti eÐnai mikrìtero apì to kìstoc agorĹc tou qartofula-

kÐou twn mejìdwn thc dedication. To montèlo odhgeÐ sthn epilogă duo omolìgwn.

Enìc makroprìjesmou omolìgou kai enìc braquprìjesmou.
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FRA-5.50-10
65,991%

GRE-6.00-19
34,009%

Sqăma 6.8: DiĹrjrwsh qartofulakÐou me to montèlo 1 thc anosopoÐhshc

Montèlo 2 thc anosopoÐhshc: To montèlo anazhteÐ to qartofulĹkio omo-

lìgwn tou opoÐou h paroÔsa axÐa kai h diĹrkeia eÐnai Ðsh me aută twn upoqreÿsewn,

allĹ èqei kurtìthta megalÔterh twn upoqreÿsewn. To prohgoÔmeno montèlo sthn

perÐptwsh mac plhreÐ autèc tic proôpojèseic, Ĺra katalăgei sthn epilogă tou Ðdiou

qartofulakÐou.

Montèlo 3 thc anosopoÐhshc: To montèlo anazhteÐ to qartofulĹkio omo-

lìgwn tou opoÐou h paroÔsa axÐa, h diĹrkeia kai h kurtìthta eÐnai Ðsh me aută twn

upoqreÿsewn. To kìstoc agorĹc tou qartofulakÐou eÐnai 258081.78‰, megalÔtero

apì autì tou montèlou 1 kai 2 thc anosopoÐhshc. MĹlista katalăgei sthn agorĹ

triÿn omolìgwn diaforetikÿn apì to montèlo 1 kai 2 thc anosopoÐhshc.
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Οµόlογο Ποσότητα οµοlόγου Αξία αγοράc σε ευρώ

GER-4.00-10 3.68 379.35

GRE-4.10-12 2154.42 225136.40

NED-4.00-18 313.71 32566.03

PÐnakac 6.20: Epilogă qartofulakÐou me to montèlo 3 thc anosopoÐhshc

GER-4.00-10
0,147%

GRE-4.10-12
87,235%

NED-4.00-18
12,618%

Sqăma 6.9: DiĹrjrwsh qartofulakÐou me to montèlo 3 thc anosopoÐhshc

Montèlo 1 thc anosopoÐhshc me periorismoÔc: Gia lìgouc diasporĹc

twn ependÔsewn tou qartofulakÐou mporoÔme na periorÐsoume thn posìthta apì kĹje

omìlogo sto qartofulĹkio. MporoÔme na jèsoume ton periorismì, h axÐa agorĹc

kĹje omolìgou na eÐnai mikrìterh tou 20% thc paroÔsac axÐac twn upoqreÿsewn. An

efarmìsoume autì sto montèlo 1 thc anosopoÐhshc èqoume:
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Οµόlογο Ποσότητα οµοlόγου Αξία αγοράc σε ευρώ

GER-4.00-10 514.06 52933.15

FRA-5.00-11 514.31 52933.15

FRA-5.50-10 529.07 52933.15

FRA-8.50-19 182.96 24690.33

GRE-6.00-19 478.17 52933.15

SPA-5.40-11 128.98 13762.49

PÐnakac 6.21: Epilogă qartofulakÐou me to montèlo 1 thc anosopoÐhshc me perio-

rismì h axÐa agorĹc kĹje omolìgou na eÐnai mikrìterh tou 20% thc paroÔsac axÐac

twn upoqreÿsewn:

GER-4.00-10
21,158%

FRA-5.00-11
21,158%

FRA-5.50-10
21,158%

FRA-8.50-19
9,869%

GRE-6.00-19
21,158%

SPA-5.40-11
5,501%

Sqăma 6.10: DiĹrjrwsh qartofulakÐou me to montèlo 1 thc anosopoÐhshc me perio-

rismoÔc

6.2 Arijmhtikă efarmogă gia tic mhniaÐec upo-

qreÿseic tou EpaggelmatikoÔ TameÐou A-

sfĹlishc Oikonomolìgwn

Sthn prohgoÔmenh efarmogă oi upoqreÿseic allĹ kai ta èsoda jewroÔntai ìti pro-

kÔptoun mia forĹ to ètoc. Autì ìmwc sthn prĹxh mporeÐ na mhn eÐnai apìluta reali-
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stikì. ’Etsi to tameÐo prèpei na diathreÐ kai kĹpoia kefĹlaia gia thn kĹluyh tuqìn

braquprìjesmwn elleimmĹtwn, kajÿc oi upoqreÿseic mporeÐ na qreiasteÐ na kata-

blhjoÔn prin thn eÐspraxh twn esìdwn apì to qartofulĹkio mèsa sto ètoc. Gia

megalÔterh akrÐbeia mporoÔme na jewrăsoume mhniaÐec plhrwmèc twn upoqreÿsewn.

Gia ton upologismì touc akoloujoÔme ta parakĹtw: An upojèsoume ìti oi jĹnatoi

mèsa sto ètoc eÐnai omoiìmorfa katanemhmènoi tìte h timă thc lx+t eÐnai grammikă

gia 0 < t < 1. ’Etsi h timă thc lx+t prokÔptei apì tic gnwstèc timèc lx kai lx+1 me

grammikă parembolă opìte èqoume:

lx+t = (1− t) · lx + t · lx+1

Qrhsimopoiÿntac th parapĹnw sqèsh prokÔptoun oi akìloujec:

lx+t = lx − (lx − lx+1) · t ⇒ lx+t

lx
= 1− lx−lx+1

lx
· t

⇒ tpx = 1− t · qx ⇒ tqx = t · qx

An jèloume na broÔme to yqx+t, me 0 ≤ t ≤ 1 kai 0 ≤ y ≤ 1− t èqoume:

y+tpx = tpx · ypx+t ⇒ ypx+t = y+tpx

tpx
= 1−(y+t)qx

1−t·qx

⇒ yqx+t = y·qx

1−t·qx

An ìpou k eÐnai o ekĹstote mănac kai t to ekĹstote ètoc, me to trèqon ètoc na

eÐnai h qronikă stigmă mhdèn, h upoqrèwsh Lm
t,k,j sto tèloc tou măna lìgw janĹtou

gia ton j asfalismèno hlikÐac x, ja eÐnai

Lm
t,k,j =

l
(a)

x+t+ k
12

l
(a)
x

· 1
12

qx+t+ k
12
· wx+t ·Bm

x,t

ìpou l
(a)
x o arijmìc twn atìmwn hlikÐac x pou exakoloujeÐ na eÐnai ergazìmenoc.

OmoÐwc h upoqrèwsh Ld
t,k,j sto tèloc tou măna lìgw anaphrÐac gia ton j asfali-
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smèno hlikÐac x, ja eÐnai

Ld
t,k,j =

l
(a)

x+t+ k
12

l
(a)
x

· 1
12

ix+t+ k
12
·Bd

x,t

’Oso aforĹ ta asfĹlistra

At,k,j =
l
(a)

x+t+ k
12

l
(a)
x

·Kx,t

JewroÔme ìti ta asfĹlistra plhrÿnontai touc treic prÿtouc mănec apì thn hmero-

mhnÐa pou exetĹzoume (ìqi to hmerologiakì ètoc). Oi plhrwmèc katanèmontai omoiì-

morfa mèsa se aută th perÐodo. ’Etsi upologÐzoume tic anamenìmenec upoqreÿseic,

ta anamenìmena asfĹlistra kai thn kajară upoqrèwsh se eurÿ anĹ perÐodo, ìpwc

parousiĹzontai stouc parakĹtw pÐnakec.

PerÐodoc Upoqrèwsh Lìgw janĹtou Upoqrèwsh Lìgw anaphrÐac

’Andrec GunaÐkec ’Andrec GunaÐkec

1 8395.3 7429.3 2087.2 408.5

2 8404.7 7439.5 2086.3 408.5

3 8414.2 7449.6 2085.3 408.5

4 8423.6 7459.8 2084.3 408.6

5 8433.0 7469.9 2083.3 408.6

6 8442.3 7480.1 2082.3 408.6

7 8451.7 7490.3 2081.3 408.6

8 8461.0 7500.4 2080.3 408.6

9 8470.4 7510.6 2079.2 408.6

10 8479.7 7520.8 2078.1 408.7

11 8489.0 7531.0 2077.0 408.7

12 8498.3 7541.1 2075.9 408.7

13 7904.1 6864.3 1933.2 366.5

14 7912.9 6873.6 1932.1 366.5

15 7921.6 6882.9 1931.0 366.5

16 7930.3 6892.2 1929.9 366.5

17 7939.0 6901.6 1928.8 366.5

18 7947.7 6910.9 1927.6 366.5

19 7956.4 6920.2 1926.5 366.5

20 7965.0 6929.6 1925.3 366.5

21 7973.7 6938.9 1924.1 366.4

22 7982.3 6948.3 1922.9 366.4

23 7990.9 6957.6 1921.6 366.4

24 7999.4 6967.0 1920.4 366.4
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PerÐodoc Upoqrèwsh Lìgw janĹtou Upoqrèwsh Lìgw anaphrÐac

’Andrec GunaÐkec ’Andrec GunaÐkec

25 7171.7 6137.6 1728.7 318.4

26 7179.5 6145.9 1727.6 318.4

27 7187.4 6154.2 1726.5 318.4

28 7195.2 6162.5 1725.3 318.4

29 7203.0 6170.8 1724.1 318.3

30 7210.8 6179.1 1722.9 318.3

31 7218.5 6187.4 1721.7 318.3

32 7226.3 6195.7 1720.5 318.2

33 7234.0 6204.0 1719.3 318.2

34 7241.7 6212.3 1718.0 318.1

35 7249.4 6220.6 1716.8 318.1

36 7257.1 6228.9 1715.5 318.0

37 6565.6 5469.9 1554.1 273.7

38 6572.6 5477.2 1552.8 273.6

39 6579.6 5484.5 1551.6 273.6

40 6586.7 5491.8 1550.3 273.5

41 6593.6 5499.1 1549.1 273.5

42 6600.6 5506.5 1547.8 273.4

43 6607.6 5513.8 1546.5 273.4

44 6614.5 5521.1 1545.1 273.3

45 6621.4 5528.4 1543.8 273.2

46 6628.3 5535.7 1542.5 273.2

47 6635.2 5543.1 1541.1 273.1

48 6642.0 5550.4 1539.7 273.0

49 5714.0 4685.3 1328.5 225.9

50 5719.9 4691.5 1327.2 225.9

51 5725.9 4697.7 1326.0 225.8

52 5731.9 4703.9 1324.7 225.7

53 5737.8 4710.1 1323.4 225.7

54 5743.7 4716.3 1322.1 225.6

55 5749.6 4722.5 1320.8 225.5

56 5755.5 4728.7 1319.4 225.5

57 5761.4 4734.9 1318.1 225.4

58 5767.2 4741.1 1316.7 225.3

59 5773.1 4747.3 1315.3 225.2

60 5778.9 4753.5 1313.9 225.2

61 4618.6 3672.3 1054.5 170.9

62 4623.3 3677.1 1053.4 170.8

63 4628.0 3681.9 1052.2 170.8

64 4632.7 3686.7 1050.9 170.7

65 4637.4 3691.5 1049.7 170.6

66 4642.0 3696.3 1048.5 170.6

67 4646.6 3701.1 1047.2 170.5
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PerÐodoc Upoqrèwsh Lìgw janĹtou Upoqrèwsh Lìgw anaphrÐac

’Andrec GunaÐkec ’Andrec GunaÐkec

68 4651.2 3705.9 1046.0 170.4

69 4655.8 3710.7 1044.7 170.3

70 4660.4 3715.5 1043.4 170.3

71 4665.0 3720.3 1042.1 170.2

72 4669.5 3725.1 1040.8 170.1

73 3439.2 2610.2 774.0 116.5

74 3442.6 2613.6 772.9 116.5

75 3445.9 2617.0 771.8 116.4

76 3449.3 2620.3 770.8 116.4

77 3452.6 2623.7 769.7 116.3

78 3455.9 2627.1 768.6 116.2

79 3459.2 2630.4 767.5 116.2

80 3462.5 2633.8 766.4 116.1

81 3465.7 2637.2 765.3 116.1

82 3469.0 2640.5 764.1 116.0

83 3472.2 2643.9 763.0 115.9

84 3475.4 2647.3 761.8 115.9

85 2101.1 1549.8 468.0 65.0

86 2103.0 1551.8 467.3 65.0

87 2104.9 1553.7 466.5 64.9

88 2106.8 1555.7 465.7 64.9

89 2108.7 1557.7 464.9 64.8

90 2110.6 1559.6 464.1 64.8

91 2112.5 1561.6 463.3 64.7

92 2114.4 1563.6 462.4 64.7

93 2116.2 1565.5 461.6 64.7

94 2118.1 1567.5 460.8 64.6

95 2119.9 1569.4 459.9 64.6

96 2121.7 1571.4 459.1 64.5

97 1425.8 1019.0 316.2 41.4

98 1427.0 1020.3 315.7 41.3

99 1428.3 1021.6 315.1 41.3

100 1429.5 1022.9 314.5 41.3

101 1430.8 1024.2 313.9 41.2

102 1432.0 1025.4 313.3 41.2

103 1433.3 1026.7 312.7 41.2

104 1434.5 1028.0 312.1 41.1

105 1435.7 1029.3 311.5 41.1

106 1436.9 1030.6 310.9 41.1

107 1438.1 1031.8 310.2 41.1

108 1439.3 1033.1 309.6 41.0

109 714.2 496.3 157.7 19.4

110 714.8 497.0 157.3 19.4
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PerÐodoc Upoqrèwsh Lìgw janĹtou Upoqrèwsh Lìgw anaphrÐac

’Andrec GunaÐkec ’Andrec GunaÐkec

111 715.4 497.6 157.0 19.4

112 716.0 498.2 156.7 19.4

113 716.6 498.8 156.4 19.3

114 717.2 499.4 156.0 19.3

115 717.8 500.0 155.7 19.3

116 718.4 500.7 155.4 19.3

117 719.0 501.3 155.1 19.3

118 719.6 501.9 154.7 19.3

119 720.1 502.5 154.4 19.2

120 720.7 503.1 154.0 19.2

PÐnakac 6.22: Anamenìmenec upoqreÿseic se eurÿ anĹ perÐodo

Anamenìmena AsfĹlistra

PerÐodoc HmeromhnÐa ’Andrec GunaÐkec

0 1/10/2009 0.0 0.0

1 1/11/2009 29965.3 29981.9

2 1/12/2009 29930.4 29963.7

3 1/1/2010 29895.3 29945.4

4 1/2/2010 0.0 0.0

5 1/3/2010 0.0 0.0

6 1/4/2010 0.0 0.0

7 1/5/2010 0.0 0.0

8 1/6/2010 0.0 0.0

9 1/7/2010 0.0 0.0

10 1/8/2010 0.0 0.0

11 1/9/2010 0.0 0.0

12 1/10/2010 0.0 0.0

13 1/11/2010 27096.3 26713.2

14 1/12/2010 27059.4 26694.4

15 1/1/2011 27022.3 26675.4

16 1/2/2011 0.0 0.0

17 1/3/2011 0.0 0.0

18 1/4/2011 0.0 0.0

19 1/5/2011 0.0 0.0

20 1/6/2011 0.0 0.0

21 1/7/2011 0.0 0.0

22 1/8/2011 0.0 0.0

23 1/9/2011 0.0 0.0

24 1/10/2011 0.0 0.0

25 1/11/2011 23560.0 23374.9

26 1/12/2011 23524.2 23356.0

27 1/1/2012 23488.1 23337.0

28 1/2/2012 0.0 0.0

29 1/3/2012 0.0 0.0
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Anamenìmena AsfĹlistra

PerÐodoc HmeromhnÐa ’Andrec GunaÐkec

30 1/4/2012 0.0 0.0

31 1/5/2012 0.0 0.0

32 1/6/2012 0.0 0.0

33 1/7/2012 0.0 0.0

34 1/8/2012 0.0 0.0

35 1/9/2012 0.0 0.0

36 1/10/2012 0.0 0.0

37 1/11/2012 20567.7 20693.6

38 1/12/2012 20532.0 20674.0

39 1/1/2013 20496.2 20654.4

40 1/2/2013 0.0 0.0

41 1/3/2013 0.0 0.0

42 1/4/2013 0.0 0.0

43 1/5/2013 0.0 0.0

44 1/6/2013 0.0 0.0

45 1/7/2013 0.0 0.0

46 1/8/2013 0.0 0.0

47 1/9/2013 0.0 0.0

48 1/10/2013 0.0 0.0

49 1/11/2013 17342.7 17809.8

50 1/12/2013 17309.0 17790.6

51 1/1/2014 17275.1 17771.3

52 1/2/2014 0.0 0.0

53 1/3/2014 0.0 0.0

54 1/4/2014 0.0 0.0

55 1/5/2014 0.0 0.0

56 1/6/2014 0.0 0.0

57 1/7/2014 0.0 0.0

58 1/8/2014 0.0 0.0

59 1/9/2014 0.0 0.0

60 1/10/2014 0.0 0.0

61 1/11/2014 14304.8 14649.3

62 1/12/2014 14273.7 14631.8

63 1/1/2015 14242.5 14614.1

64 1/2/2015 0.0 0.0

65 1/3/2015 0.0 0.0

66 1/4/2015 0.0 0.0

67 1/5/2015 0.0 0.0

68 1/6/2015 0.0 0.0

69 1/7/2015 0.0 0.0

70 1/8/2015 0.0 0.0

71 1/9/2015 0.0 0.0

72 1/10/2015 0.0 0.0
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Anamenìmena AsfĹlistra

PerÐodoc HmeromhnÐa ’Andrec GunaÐkec

73 1/11/2015 11573.4 11568.5

74 1/12/2015 11545.3 11553.3

75 1/1/2016 11517.0 11538.1

76 1/2/2016 0.0 0.0

77 1/3/2016 0.0 0.0

78 1/4/2016 0.0 0.0

79 1/5/2016 0.0 0.0

80 1/6/2016 0.0 0.0

81 1/7/2016 0.0 0.0

82 1/8/2016 0.0 0.0

83 1/9/2016 0.0 0.0

84 1/10/2016 0.0 0.0

85 1/11/2016 8752.3 8607.7

86 1/12/2016 8728.8 8595.3

87 1/1/2017 8705.2 8582.9

88 1/2/2017 0.0 0.0

89 1/3/2017 0.0 0.0

90 1/4/2017 0.0 0.0

91 1/5/2017 0.0 0.0

92 1/6/2017 0.0 0.0

93 1/7/2017 0.0 0.0

94 1/8/2017 0.0 0.0

95 1/9/2017 0.0 0.0

96 1/10/2017 0.0 0.0

97 1/11/2017 5635.6 5461.8

98 1/12/2017 5619.2 5453.3

99 1/1/2018 5602.8 5444.9

100 1/2/2018 0.0 0.0

101 1/3/2018 0.0 0.0

102 1/4/2018 0.0 0.0

103 1/5/2018 0.0 0.0

104 1/6/2018 0.0 0.0

105 1/7/2018 0.0 0.0

106 1/8/2018 0.0 0.0

107 1/9/2018 0.0 0.0

108 1/10/2018 0.0 0.0

109 1/11/2018 2678.5 2565.1

110 1/12/2018 2670.1 2560.8

111 1/1/2019 2661.6 2556.5

112 1/2/2019 0.0 0.0

113 1/3/2019 0.0 0.0

114 1/4/2019 0.0 0.0

115 1/5/2019 0.0 0.0
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Anamenìmena AsfĹlistra

PerÐodoc HmeromhnÐa ’Andrec GunaÐkec

116 1/6/2019 0.0 0.0

117 1/7/2019 0.0 0.0

118 1/8/2019 0.0 0.0

119 1/9/2019 0.0 0.0

120 1/10/2019 0.0 0.0

PÐnakac 6.23: Anamenìmena AsfĹlistra se eurÿ anĹ perÐodo

PerÐodoc HmeromhnÐa Kajară Upoqrèwsh

0 1/10/2009 0.0

1 1/11/2009 -41626.9

2 1/12/2009 -41555.2

3 1/1/2010 -41483.1

4 1/2/2010 18376.2

5 1/3/2010 18394.8

6 1/4/2010 18413.4

7 1/5/2010 18431.9

8 1/6/2010 18450.4

9 1/7/2010 18468.8

10 1/8/2010 18487.2

11 1/9/2010 18505.6

12 1/10/2010 18524.0

13 1/11/2010 -36741.4

14 1/12/2010 -36668.7

15 1/1/2011 -36595.7

16 1/2/2011 17119.0

17 1/3/2011 17135.9

18 1/4/2011 17152.7

19 1/5/2011 17169.5

20 1/6/2011 17186.3

21 1/7/2011 17203.1

22 1/8/2011 17219.8

23 1/9/2011 17236.5

24 1/10/2011 17253.2

25 1/11/2011 -31578.4

26 1/12/2011 -31508.7

27 1/1/2012 -31438.8

28 1/2/2012 15401.3

29 1/3/2012 15416.2

30 1/4/2012 15431.1

31 1/5/2012 15445.9

32 1/6/2012 15460.7

33 1/7/2012 15475.4
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PerÐodoc HmeromhnÐa Kajară Upoqrèwsh

34 1/8/2012 15490.2

35 1/9/2012 15504.9

36 1/10/2012 15519.5

37 1/11/2012 -27398.1

38 1/12/2012 -27329.8

39 1/1/2013 -27261.2

40 1/2/2013 13902.3

41 1/3/2013 13915.3

42 1/4/2013 13928.3

43 1/5/2013 13941.2

44 1/6/2013 13954.0

45 1/7/2013 13966.9

46 1/8/2013 13979.7

47 1/9/2013 13992.4

48 1/10/2013 14005.2

49 1/11/2013 -23198.8

50 1/12/2013 -23135.0

51 1/1/2014 -23071.0

52 1/2/2014 11986.2

53 1/3/2014 11997.0

54 1/4/2014 12007.7

55 1/5/2014 12018.4

56 1/6/2014 12029.1

57 1/7/2014 12039.8

58 1/8/2014 12050.4

59 1/9/2014 12060.9

60 1/10/2014 12071.5

61 1/11/2014 -19437.7

62 1/12/2014 -19380.8

63 1/1/2015 -19323.8

64 1/2/2015 9541.0

65 1/3/2015 9549.2

66 1/4/2015 9557.4

67 1/5/2015 9565.5

68 1/6/2015 9573.6

69 1/7/2015 9581.6

70 1/8/2015 9589.7

71 1/9/2015 9597.7

72 1/10/2015 9605.6

73 1/11/2015 -16202.0

74 1/12/2015 -16153.1

75 1/1/2016 -16103.9

76 1/2/2016 6956.7
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PerÐodoc HmeromhnÐa Kajară Upoqrèwsh

77 1/3/2016 6962.3

78 1/4/2016 6967.8

79 1/5/2016 6973.3

80 1/6/2016 6978.8

81 1/7/2016 6984.2

82 1/8/2016 6989.7

83 1/9/2016 6995.0

84 1/10/2016 7000.4

85 1/11/2016 -13176.0

86 1/12/2016 -13137.1

87 1/1/2017 -13098.1

88 1/2/2017 4193.1

89 1/3/2017 4196.1

90 1/4/2017 4199.1

91 1/5/2017 4202.1

92 1/6/2017 4205.1

93 1/7/2017 4208.0

94 1/8/2017 4211.0

95 1/9/2017 4213.9

96 1/10/2017 4216.7

97 1/11/2017 -8295.0

98 1/12/2017 -8268.2

99 1/1/2018 -8241.4

100 1/2/2018 2808.2

101 1/3/2018 2810.1

102 1/4/2018 2812.0

103 1/5/2018 2813.9

104 1/6/2018 2815.7

105 1/7/2018 2817.6

106 1/8/2018 2819.4

107 1/9/2018 2821.2

108 1/10/2018 2823.0

109 1/11/2018 -3856.0

110 1/12/2018 -3842.4

111 1/1/2019 -3828.8

112 1/2/2019 1390.3

113 1/3/2019 1391.2

114 1/4/2019 1392.0

115 1/5/2019 1392.9

116 1/6/2019 1393.7

117 1/7/2019 1394.6

118 1/8/2019 1395.4

119 1/9/2019 1396.2
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PerÐodoc HmeromhnÐa Kajară Upoqrèwsh

120 1/10/2019 1397.1

PÐnakac 6.24: Kajară Upoqrèwsh se eurÿ anĹ perÐodo

To sÔnolo twn omolìgwn etăsiou stajeroÔ kouponioÔ se eurÿ me onomastikă

axÐa 100‰ sta opoÐa mporoÔme na ependÔsoume eÐnai ta akìlouja:

WrÐmansh

OnomasÐa Timă ’Etoc Mănac TokomerÐdio(%)

AUS-3.4-10-2014 103.4 2014 10 3.4

AUS-3.5-7-2015 103.29 2015 7 3.5

AUS-3.8-10-2013 105.62 2013 10 3.8

AUS-4.0-9-2016 105.37 2016 9 4.0

AUS-4.125-1-2014 106.9 2014 1 4.125

AUS-4.3-7-2014 107.63 2014 7 4.3

AUS-4.35-3-2019 105.78 2019 3 4.35

AUS-4.65-1-2018 108.59 2018 1 4.65

AUS-5.0-7-2012 108.56 2012 7 5.0

AUS-5.25-1-2011 105.4 2011 1 5.25

CZE-4.5-11-2014 104.64 2014 11 4.5

CZE-4.625-6-2014 105.35 2014 6 4.625

CZE-5.0-6-2018 105.5 2018 6 5.0

FIN-3.125-9-2014 102.77 2014 9 3.125

FIN-3.875-9-2017 104.52 2017 9 3.875

FIN-4.25-7-2015 107.81 2015 7 4.25

FIN-4.25-9-2012 106.93 2012 9 4.25

FIN-5.375-7-2013 111.51 2013 7 5.375

FIN-5.75-2-2011 106.58 2011 2 5.75

GRE-3.6-7-2016 99.34 2016 7 3.6

GRE-3.7-7-2015 101.02 2015 7 3.7

GRE-3.8-3-2011 103.46 2011 3 3.8

GRE-3.9-8-2011 104.08 2011 8 3.9

GRE-4.0-8-2013 103.65 2013 8 4.0

GRE-4.1-8-2012 104.77 2012 8 4.1

GRE-4.3-3-2012 105.04 2012 3 4.3

GRE-4.3-7-2017 102 2017 7 4.3

GRE-4.5-5-2014 105.38 2014 5 4.5

GRE-4.6-5-2013 106.2 2013 5 4.6

GRE-5.25-5-2012 107.69 2012 5 5.25

GRE-5.35-5-2011 106.1 2011 5 5.35

GRE-5.5-8-2014 109.6 2014 8 5.5

GRE-6.0-7-2019 111.3 2019 7 6.0

GRE-6.5-10-2019 117.06 2019 10 6.5

GRE-7.5-5-2013 115.75 2013 5 7.5
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WrÐmansh

OnomasÐa Timă ’Etoc Mănac TokomerÐdio(%)

POL-3.625-2-2016 97.88 2016 2 3.625

POL-4.5-2-2013 104.53 2013 2 4.5

POL-5.5-2-2011 105 2011 2 5.5

POL-5.625-6-2018 107 2018 6 5.625

POL-5.875-2-2014 107.97 2014 2 5.875

POR-3.2-4-2011 103.01 2011 4 3.2

POR-3.35-10-2015 101.45 2015 10 3.35

POR-4.375-6-2014 107.06 2014 6 4.375

POR-5.0-6-2012 108.15 2012 6 5.0

POR-5.15-6-2011 106.32 2011 6 5.15

POR-5.45-9-2013 111.03 2013 9 5.45

SPA-4.75-7-2014 109.63 2014 7 4.75

SPA-5.0-7-2012 108.61 2012 7 5.0

SPA-5.35-10-2011 108.02 2011 10 5.35

SPA-5.4-7-2011 107.37 2011 7 5.4

SPA-5.5-7-2017 114.18 2017 7 5.5

SPA-6.15-1-2013 112.84 2013 1 6.15

SWE-1.5-9-2011 100.68 2011 9 1.5

SWE-3.125-5-2014 102.77 2014 5 3.125

PÐnakac 6.25: Diajèsima omìloga

UpologÐzoume epiplèon thn paroÔsa axÐa, thn apìdosh sth lăxh, th diĹrkeia (katĹ

Fisher-Weil) kai kurtìthta twn omolìgwn, qrhsimopoiÿntac suneqă anatokismì.

Omìlogo ParoÔsa AxÐa DiĹrkeia Kurtìthta Apìdosh sth lăxh

AUS-3.4-10-2014 105.2 4.7 22.8 2.63%

AUS-3.5-7-2015 106.4 5.3 29.3 2.99%

AUS-3.8-10-2013 106.6 3.8 14.8 2.29%

AUS-4.0-9-2016 108.7 6.2 40.9 3.13%

AUS-4.125-1-2014 110.4 3.9 16.1 3.10%

AUS-4.3-7-2014 110.1 4.4 20.1 2.77%

AUS-4.35-3-2019 112.8 7.8 68.6 3.85%

AUS-4.65-1-2018 115.5 6.9 53.3 3.84%

AUS-5.0-7-2012 110.0 2.6 7.0 2.20%

AUS-5.25-1-2011 108.9 1.2 1.5 3.93%

CZE-4.5-11-2014 113.7 4.5 22.1 4.29%

CZE-4.625-6-2014 111.8 4.3 19.2 3.65%

CZE-5.0-6-2018 117.1 7.2 58.4 4.36%

FIN-3.125-9-2014 104.1 4.6 22.2 2.54%

FIN-3.875-9-2017 107.5 7.0 52.4 3.21%

FIN-4.25-7-2015 110.6 5.2 28.7 2.91%

FIN-4.25-9-2012 107.5 2.8 8.0 1.89%
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Omìlogo ParoÔsa AxÐa DiĹrkeia Kurtìthta Apìdosh sth lăxh

FIN-5.375-7-2013 113.2 3.5 12.6 2.47%

FIN-5.75-2-2011 109.8 1.3 1.7 3.52%

GRE-3.6-7-2016 106.6 6.1 39.4 3.79%

GRE-3.7-7-2015 107.5 5.3 29.2 3.61%

GRE-3.8-3-2011 105.8 1.4 1.9 2.84%

GRE-3.9-8-2011 105.5 1.8 3.3 1.95%

GRE-4.0-8-2013 107.7 3.6 13.5 3.11%

GRE-4.1-8-2012 107.2 2.7 7.6 2.55%

GRE-4.3-3-2012 108.6 2.3 5.5 3.14%

GRE-4.3-7-2017 111.0 6.7 49.3 4.07%

GRE-4.5-5-2014 111.4 4.2 18.6 3.59%

GRE-4.6-5-2013 110.6 3.3 11.7 3.25%

GRE-5.25-5-2012 111.1 2.4 6.2 2.95%

GRE-5.35-5-2011 108.7 1.5 2.4 2.77%

GRE-5.5-8-2014 115.6 4.4 20.3 3.45%

GRE-6.0-7-2019 126.2 7.8 69.2 4.61%

GRE-6.5-10-2019 129.7 7.9 71.8 4.27%

GRE-7.5-5-2013 121.8 3.2 11.1 3.60%

POL-3.625-2-2016 107.9 5.7 34.5 4.36%

POL-4.5-2-2013 110.7 3.1 10.1 3.92%

POL-5.5-2-2011 109.3 1.3 1.7 4.33%

POL-5.625-6-2018 122.1 7.1 57.1 4.77%

POL-5.875-2-2014 118.6 3.8 16.0 4.70%

POR-3.2-4-2011 104.5 1.5 2.2 2.20%

POR-3.35-10-2015 104.9 5.5 32.2 3.04%

POR-4.375-6-2014 110.6 4.3 19.3 3.02%

POR-5.0-6-2012 110.2 2.5 6.6 2.42%

POR-5.15-6-2011 108.2 1.6 2.7 2.27%

POR-5.45-9-2013 113.1 3.6 13.8 2.54%

SPA-4.75-7-2014 112.2 4.3 19.9 2.78%

SPA-5.0-7-2012 110.0 2.6 7.0 2.18%

SPA-5.35-10-2011 108.2 2.0 3.9 1.26%

SPA-5.4-7-2011 108.6 1.7 2.9 1.85%

SPA-5.5-7-2017 119.7 6.5 47.4 3.51%

SPA-6.15-1-2013 117.3 2.9 9.3 3.37%

SWE-1.5-9-2011 100.7 1.9 3.6 1.20%

SWE-3.125-5-2014 104.9 4.3 19.2 2.74%

PÐnakac 6.26: H paroÔsa axÐa, h diĹrkeia, h kurtìthta kai h apìdosh sth lăxh twn

omolìgwn
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6.2.1 Epilogă qartofulakÐou gia thn kĹluyh mhniaÐwn

upoqreÿsewn me mejìdouc dedication

Montèlo 1 kai 2 thc dedication : Sthn prĹxh eÐnai dÔskolo na efarmostoÔn

ta montèla 1 kai 2 pou qrhsimopoioÔn mejìdouc dedication, gia thn kĹluyh twn

mhniaÐwn upoqreÿsewn, giatÐ afenìc den upĹrqoun katĹllhla omìloga me wrÐmansh

thn epijumhtă hmeromhnÐa, afetèrou odhgoÔn sthn epilogă enìc megĹlou arijmoÔ

diaforetikÿn omolìgwn me lÐga temĹqia apì to kĹje èna, auxĹnontac to diaqeiristikì

kìstoc.

Montèlo 3 thc dedication : To prìblhma thc epilogăc qartofulakÐou gia thn

kĹluyh twn mhniaÐwn upoqreÿsewn tou tameÐou epilÔetai sto montèlo autì, afoÔ

epitrèpoume ton daneismì kai thn epanepèndush. To epitìkio epanepèndushc anĹ măna

to jewroÔme stajerì kai Ðso me to Euribor enìc mhnìc, edÿ (0.428/12)%. Epiplèon

periorÐzoume to posì pou mporoÔme na daneistoÔme se kĹje perÐodo se 30000‰. To

montèlo katalăgei sthn epilogă tou akìloujou qartofulakÐou:

Omìlogo TemĹqia AxÐa AgorĹc

CZE-4.5-11-2014 78.2 8179.7

GRE-4.3-3-2012 360.7 37891.4

GRE-6.0-7-2019 82.4 9169.3

POL-3.625-2-2016 127.1 12439.6

POL-4.5-2-2013 366.4 38300.3

POL-5.5-2-2011 341.9 35900.0

POL-5.625-6-2018 192.3 20580.8

POL-5.875-2-2014 514.0 55500.7

PÐnakac 6.27: Epilogă qartofulakÐou me to montèlo 3 thc dedication

Sto parakĹtw pÐnaka parousiĹzontai ta posĹ daneismoÔ kai epanepèndushc anĹ

ètoc.

PerÐodoc Pleìnasma Daneismìc

0 706.5 0.0

1 42685.4 0.0

2 84255.8 0.0

3 125769.0 0.0

4 114447.6 0.0

5 97644.7 0.0
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PerÐodoc Pleìnasma Daneismìc

6 79266.2 0.0

7 60862.6 0.0

8 43515.9 0.0

9 25556.9 0.0

10 7078.8 0.0

11 0.0 11424.3

12 0.0 30000.0

13 6957.5 0.0

14 43628.7 0.0

15 80239.9 0.0

16 104350.0 0.0

17 88802.5 0.0

18 71681.5 0.0

19 54537.5 0.0

20 38452.5 0.0

21 21757.5 0.0

22 4545.4 0.0

23 0.0 12689.4

24 0.0 30000.0

25 1794.5 0.0

26 33303.8 0.0

27 64754.5 0.0

28 54505.7 0.0

29 76733.4 0.0

30 61329.7 0.0

31 45905.7 0.0

32 31543.3 0.0

33 16573.4 0.0

34 1089.2 0.0

35 0.0 14415.3

36 0.0 30000.0

37 0.0 2385.9

38 24933.1 0.0

39 52203.3 0.0

40 80089.5 0.0

41 66202.7 0.0

42 52298.1 0.0

43 38375.6 0.0

44 25517.2 0.0

45 12053.7 0.0

46 0.0 1921.7

47 0.0 15922.8

48 0.0 30000.0
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PerÐodoc Pleìnasma Daneismìc

49 0.0 6585.2

50 16520.1 0.0

51 39597.0 0.0

52 82509.4 0.0

53 70541.8 0.0

54 58559.3 0.0

55 46561.7 0.0

56 35631.2 0.0

57 24098.4 0.0

58 12056.6 0.0

59 0.0 0.0

60 0.0 12071.5

61 15480.4 0.0

62 34866.8 0.0

63 54203.0 0.0

64 45142.0 0.0

65 35608.9 0.0

66 26064.2 0.0

67 16508.0 0.0

68 8022.2 0.0

69 0.0 1062.2

70 0.0 10656.7

71 0.0 20302.6

72 0.0 30000.0

73 0.0 13933.7

74 2156.4 0.0

75 18261.1 0.0

76 24480.6 0.0

77 17527.1 0.0

78 10565.5 0.0

79 3596.0 0.0

80 0.0 2299.6

81 0.0 8799.9

82 0.0 15829.4

83 0.0 22896.0

84 0.0 30000.0

85 0.0 16959.7

86 0.0 3899.2

87 9181.2 0.0

88 4991.4 0.0

89 797.0 0.0

90 0.0 3401.8

91 0.0 7619.3
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PerÐodoc Pleìnasma Daneismìc

92 0.0 10776.9

93 0.0 14539.4

94 0.0 18816.1

95 0.0 23115.1

96 0.0 27436.4

97 0.0 19265.5

98 0.0 11084.4

99 0.0 2893.2

100 0.0 5714.5

101 0.0 8550.4

102 0.0 11401.1

103 0.0 14266.5

104 3169.5 0.0

105 847.4 0.0

106 0.0 1971.7

107 0.0 4801.8

108 0.0 7646.5

109 0.0 3825.1

110 0.0 0.0

111 3828.8 0.0

112 2439.8 0.0

113 1049.6 0.0

114 0.0 342.1

115 0.0 1736.5

116 0.0 3138.1

117 4185.7 0.0

118 2791.8 0.0

119 1396.6 0.0

120 0.0 0.0

PÐnakac 6.28: PosĹ daneismoÔ kai epanepèndushc anĹ perÐodo
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To kìstoc agorĹc tou qartofulakÐou omolìgwn eÐnai 217961.7‰, allĹ qreiazì-

maste kai Ĺlla 706.47‰ gia arqikì pleìnasma pou ja epanependujeÐ. ’Etsi sunolikĹ

apaitoÔntai 218668.23‰.

CZE-4.5-11-2014
3,753%

GRE-4.3-3-2012
17,384%

GRE-6.0-7-2019
4,207%

POL-3.625-2-2016
5,707%

POL-4.5-2-2013
17,572%POL-5.5-2-2011

16,471%

POL-5.625-6-2018
9,442%

POL-5.875-2-2014
25,463%

Sqăma 6.11: DiĹrjrwsh qartofulakÐou me to montèlo 3 thc dedication

Montèlo 4 thc dedication : An to tameÐo diajètei ligìtera apì 218668‰ to

montèlo den èqei jetikă lÔsh. ’Ara to tameÐo den ja eÐnai se jèsh na kalÔyei tic upo-

qreÿseic tou. Upojètoume ìti to tameÐo diajètei 300000‰. SÔmfwna me to montèlo,

gia na megistopoiăsoume to pleìnasma metĹ apì 10 èth prèpei na ependÔsoume me ton

akìloujo trìpo.

Omìlogo TemĹqia AxÐa AgorĹc

CZE-4.5-11-2014 17.9 1869.4

GRE-4.3-3-2012 308.4 32394.2

GRE-6.0-7-2019 1296.0 144248.2

POL-3.625-2-2016 64.4 6306.1

POL-4.5-2-2013 311.9 32597.7

POL-5.5-2-2011 253.6 26623.2
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Omìlogo TemĹqia AxÐa AgorĹc

POL-5.625-6-2018 61.8 6616.0

POL-5.875-2-2014 457.0 49345.4

PÐnakac 6.29: Epilogă qartofulakÐou me to montèlo 4 thc dedication

CZE-4.5-11-2014
0,623% GRE-4.3-3-2012

10,798%

GRE-6.0-7-2019
48,083%

POL-3.625-2-2016
2,102%

POL-4.5-2-2013
10,866%

POL-5.5-2-2011
8,874%

POL-5.625-6-2018
2,205%

POL-5.875-2-2014
16,448%

Sqăma 6.12: DiĹrjrwsh qartofulakÐou me to montèlo 4 thc dedication

To pleìnasma sto tèloc thc ependutikăc periìdou eÐnai 129131.45‰.

6.2.2 Epilogă qartofulakÐou gia thn kĹluyh mhniaÐwn

upoqreÿsewn me mejìdouc anosopoÐhshc

Montèlo 2 thc anosopoÐhshc: SÔmfwna me ton Redington, mia asfalistikă

etairÐa eÐnai anosopoihmènh an h paroÔsa axÐa kai h diĹrkeia twn upoqreÿsewn eÐnai

Ðsh me aută twn periousiakÿn stoiqeÐwn, kai h kurtìthta twn periousiakÿn stoiqeÐwn

eÐnai megalÔterh apì aută twn upoqreÿsewn. Efarmìzontac autĹ katalăgoume sthn

dhmiourgÐa tou akìloujou qartofulakÐou:
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Omìlogo TemĹqia AxÐa AgorĹc

AUS-5.25-1-2011 984.4 103759.1

POL-5.625-6-2018 1036.3 110882.8

PÐnakac 6.30: Epilogă qartofulakÐou me to montèlo 2 thc anosopoÐhshc

AUS-5.25-1-2011
48,341%POL-5.625-6-2018

51,659%

Sqăma 6.13: DiĹrjrwsh qartofulakÐou me to montèlo 2 thc anosopoÐhshc

H paroÔsa axÐa twn upoqreÿsewn eÐnai 233733.2‰, h diĹrkeia 4.398 kai h kurtì-

thta 21.270. To kìstoc agorĹc tou qartofulakÐou eÐnai 214642‰.

Montèlo 3 thc anosopoÐhshc: Skopìc tou montèlou eÐnai na kataskeuasteÐ

èna qartofulĹkio omolìgwn to opoÐo ja èqei thn Ðdia diĹrkeia kai thn Ðdia kurtìthta,

me th diĹrkeia DL kai thn kurtìthta CVL tou qartofulakÐou twn mhniaÐwn kajarÿn

upoqreÿsewn tou tameÐou. ’Etsi epitugqĹnetai anosopoÐhsh kai meiÿnetai o kÐndunoc

apì th mh parĹllhlh metatìpish twn epitokÐwn. AllĹ den diasfalÐzetai h bèltisth

apìdosh tou qartofulakÐou.
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Omìlogo TemĹqia AxÐa AgorĹc

AUS-3.8-10-2013 396.9 41918.0

GRE-6.5-10-2019 97.7 11431.4

SWE-3.125-5-2014 1704.4 175166.0

PÐnakac 6.31: Epilogă qartofulakÐou me to montèlo 3 thc anosopoÐhshc

AUS-3.8-10-2013
18,344%

GRE-6.5-10-2019
5,002%

SWE-3.125-5-2014
76,654%

Sqăma 6.14: DiĹrjrwsh qartofulakÐou me to montèlo 3 thc anosopoÐhshc

To kìstoc agorĹc tou qartofulakÐou eÐnai 228515.5‰. To qartofulĹkio apo-

teleÐtai apì trÐa omìloga. MĹlista to 76% thc axÐac agorĹc tou qartofulakÐou

kĹtèqei to omìlogo SWE-3.125-5-2014.

SumperĹsmata-Parathrăseic: H paroÔsa diatribă parousiĹzei ta pleone-

ktămata thc efarmogăc twn mejìdwn thc anosopoÐhshc kai thc dedication, gia to

kajorismì twn ependutikÿn strathgikÿn twn Epaggelmatikÿn TameÐwn. ParousiĹ-

same ta kurÐarqa sth diejnă bibliografÐa montèla thc anosopoÐhshc kai thc dedica-

tion. DeÐxame ìti me th qrăsh twn mejìdwn thc anosopoÐhshc kai thc dedication, ta

TameÐa eÐnai se jèsh na kalÔyoun plărwc kai me bèltisto trìpo tic mellontikèc touc
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upoqreÿseic, prostateuìmena apì touc kindÔnouc pou prokÔptoun apì th metabolă

twn epitokÐwn. Efarmìzoume ta parapĹnw montèla gia th kĹluyh twn upoqreÿsewn

enìc apì ta shmantikìtera ellhnikĹ EpaggelmatikĹ TameÐa, kai sugkekrimèna to

Epaggelmatikì TameÐo AsfĹlishc Oikonomolìgwn, upologismènwn tìso se etăsia

bĹsh, ìso kai se mhniaÐa, kajistÿntac ta apotelèsmata twn montèlwn pio realistikĹ

kai efarmìsima.

’Eqoun protajeÐ orismoÐ thc diĹrkeiac, ètsi ÿste na epekteÐnetai h efarmogă thc

se periptÿseic me stoqastikĹ epitìkia. ’Omwc parìlo pou kĹti tètoio èqei jewrhtikì

endiafèron, oi parakĹtw melètec ([Gultekin,Rogalski,1984],[Agca,2005],[Wu,2000])

katadeiknÔoun ìti h qrhsimopoÐhsh thc stoqastikăc diĹrkeiac gia thn anosopoÐhsh

qartofulakÐou, den odhgeÐ se kalÔtera apotelèsmata se sqèsh me touc paradosia-

koÔc orismoÔc thc diĹrkeiac, blèpe [Francois,Moraux,2008].
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