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PerÐlhyh

Ta Trapezik� idrÔmata apoteloÔn thn kardi� tou qrhmatopistwtikoÔ sust matoc

miac q¸rac. Dèqontai katajèseic apì di�forec mon�dec kai diajètoun kef�laia mèsw

tou daneismoÔ kai twn ependutik¸n drasthriot twn stouc idi¸tec, tic epiqeir seic

kai tic kubern seic. Me ton trìpo autì sumb�lloun sthn anaptuxiak  diadikasÐa

miac q¸rac, en¸ apoteloÔn kai foreÐc efarmog c thc nomismatik c politik c. To

trapezikì sÔsthma, loipìn, eÐnai krÐsimo gia th leitourgÐa thc oikonomÐac miac q¸rac.

H apotelesmatik  leitourgÐa twn trapezik¸n idrum�twn, exart�tai se meg�lo bajmì

apì th swst  kai ikanopoihtik  diaqeÐrish twn stoiqeÐwn tou EnerghtikoÔ kai tou

PajhtikoÔ.

Skopìc aut c thc diplwmatik c ergasÐac eÐnai h melèth twn mejìdwn thc apì

koinoÔ diaqeÐrishc periousiak¸n stoiqeÐwn kai upoqre¸sewn gia tic tr�pezec. H

melèth aut  xekin�ei me mÐa anafor� sto rìlo twn trapez¸n kai twn uphresi¸n tic

opoÐec prosfèroun sto eurÔ koinì kaj¸c kai sta eÐdh twn kindÔnwn pou antimetwpÐ-

zoun, me perissìterh èmfash stouc kindÔnouc reustìthtac kai epitokÐwn kaj¸c h apì

koinoÔ diaqeÐrish apoteleÐ èna apì ta ergaleÐa antimet¸pishc kai aut¸n twn kindÔnwn

(kef�laio 1). Sto kef�laio 2 gÐnetai mia anaskìphsh twn teqnik¸n diaqeÐrishc En-

erghtikoÔ - PajhtikoÔ (nteterministik� montèla, stoqastik�) kai h melèth suneqÐze-

tai me mia anafor� sta perissìtero shmantik� montèla thc apì koinoÔ diaqeÐrishc.

GÐnetai parousÐash enìc nteterministikoÔ montèlou grammikoÔ programmatismoÔ, po-

lustoqikoÔ montèlou programmatismoÔ, poluperiodikoÔ stoqastikoÔ grammikoÔ mon-

tèlou, polukrit riou montèlou grammikoÔ programmatismoÔ ta opoÐa anaptÔqjhkan

apì touc Chambers and Charnes, Gioka and Vassiloglou, Kusy and Ziemba, Kosmi-

dou and Zopounidi antistoÐqwc, kaj¸c kai thc jewrÐac qartofulakÐou tou Markowitz

h opoÐa brÐskei efarmog  sthn epilog  tou bèltistou qartofulakÐou ependÔsewn miac

tr�pezac an�loga me to profÐl thc (kindunìfilh, kindunoudèterh, kindunìfobh). Sto

kef�laio 3 gÐnetai anafor� sthn sÔgqronh mejodologÐa thc apì koinoÔ diaqeÐrishc,

h opoÐa perilamb�nei thn mèjodo an�lushc twn anoigm�twn kai thn mèjodo tou q�s-

matoc di�rkeiac kai h melèth oloklhr¸netai me parousÐash k�poiwn efarmog¸n gia



thn katanìhsh basik¸n ennoi¸n thc apì koinoÔ diaqeÐrishc. Sugkekrimèna gÐnetai

efarmog  tou upodeÐgmatoc twn Kosmidou and Zopounidi sta plaÐsia miac ellh-

nik c emporik c tr�pezac prosarmosmèno stouc stìqouc - periorismoÔc touc opoÐouc

jètoun ta dieujuntik� stelèqh thc, upologismìc thc di�rkeiac kai pwc aut  qrhsi-

mopoieÐtai gia ton upologismì thc oikonomik c axÐac stoiqeÐwn tou EnerghtikoÔ kai

tou PajhtikoÔ se metabolèc twn epitokÐwn, kaj¸c epÐshc kai upologismìc tou q�s-

matoc, prosdok¸menou esìdou tìkwn kai kajaroÔ perijwrÐou tìkwn. Tèloc gÐnetai

efarmog  tou montèlou pou anèptuxan oi Giokas and Vassiloglou me mÐa parallag 

wc proc ta epÐpeda shmantikìthtac - proteraiìthtac (kef�laio 4).
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Abstract

The banking institutions constitute the heart of financier system of a country.

Banks are intermediaries providing financial services to individuals and institutions.

Their major role is to draw funds from a number of sources and allocate them to a

number of uses and the management of this process is one of the most important

elements of a bank’s strategic planning process. In that way, banks contribute in the

developmental process of a country whilst they constitute the implementing bodies of

a country’s monetary policy. Banking system therefore, is critical for the operation

of the economy of a country. The effective operation of banking institutions depends

to a great degree from the proper and satisfactory management of elements of Assets

and Liabilities (Asset Liability Management).

The purpose of this diploma thesis is the study of methods of this joint man-

agement of financial elements and obligations for banks. The study begins with a

report about the role of banks and the services they offer in the wide public, as well

as, in the types of risks face with emphasis on the risks of liquidity and interest-rate

as the joint management of Assets and Liabilities is one of the tools for dealing with

the above mentioned risks (chapter 1). In chapter 2, we make a review of the Asset

Liability Management Techniques (such as deterministic models, stochastic models)

and study continues with the most important models of joint management. Mod-

els of Chambers and Charnes, Gioka and Vassiloglou, Kusy and Ziemba, Kosmidou

and Zopounidi and portfolio theory of Markowitz are analysed also in chapter 2.

In Chapter 3, the modern ALM methodology is represented, which includes gap

analysis and duration analysis and study is completed with a presentation of cer-

tain applications for the comprehension of basic significances of ALM methodology.

More specifically, we represent the model of Kosmidou and Zopounidi for a Greek

commercial bank according to the goals and aims that the managerial executives

place, a variation of the model of Gioka and Vassiloglou without priorities, calcula-

tion of duration gap and how we use it in order to calculate changes in the value

of Assets and Liabilities due to interest rate changes and finally calculation of gap,

Net Interest Income and Net Interest Margin (Chapter 4).
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Kef�laio 1

Eisagwg 

1.1 'Ennoia kai AntikeÐmeno drasthriìthtac twn

Trapezik¸n Epiqeir sewn

Oi trapezikèc epiqeir seic an koun sthn kathgorÐa twn pistwtik¸n idrum�twn, gia ta

opoÐa to nomikì kajest¸c (�rjro 2, par.1 tou N.2076/92), orÐzei ìti h drasthriìtht�

touc sunÐstatai sthn apodoq  katajèsewn   �llwn epistreptèwn kefalaÐwn apì to

koinì kai sth qor ghsh pist¸sewn gia logariasmì thc. O pio p�nw orismìc periorÐzei

th drasthriìthta twn pistwtik¸n idrum�twn sth sugkèntrwsh kai anakatanom  ke-

falaÐwn. 'Omwc, s mera, h drasthriìthta twn idrum�twn aut¸n èqei dieurunjeÐ kat�

polÔ, sumperilamb�nontac èna meg�lo pl joc uphresi¸n proc touc idi¸tec kai tic

epiqeir seic. 'Etsi, o kat�logoc twn drasthriot twn touc perilamb�nei (FEK 2007,

Ar. FÔllou 178):

• qor ghsh daneÐwn   loip¸n pist¸sewn sumperilambanomènwn kai twn pr�xewn

praktoreÐac epiqeirhmatik¸n apait sewn,

• qrhmatodotik  mÐsjwsh (leasing),

• pr�xeic dienèrgeiac plhrwm¸n, sumperilambanomènhc kai thc metafor�c kefalaÐ-

wn,
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• èkdosh kai diaqeÐrish mèswn plhrwm c (pistwtik¸n kai qrewstik¸n kart¸n,

taxidiwtik¸n kai trapezik¸n epitag¸n),

• eggu seic kai anal yeic upoqre¸sewn,

• sunallagèc gia logariasmì tou Ðdiou tou idrÔmatoc   thc pelateÐac tou, pou

aforoÔn:

1. mèsa qrhmatagor�c (axiìgrafa, pistopoihtik� katajèsewn -certificates of

deposits kai �lla),

2. sun�llagma,

3. projesmiak� sumbìlaia qrhmatopistwtik¸n tÐtlwn   qrhmatopistwtik� dikai¸-

mata,

4. sumb�seic antallag c epitokÐwn (interest rate swaps) kai sunall�gmatoc

(FX forward swaps),

5. kinhtèc axÐec,

• summetoqèc se ekdìseic tÐtlwn kai paroq  sunaf¸n uphresi¸n sumperilam-

banomènwn eidikìtera kai twn uphresi¸n anadìqou ekdìsewn tÐtlwn,

• paroq  sumboul¸n se epiqeir seic ìson afor� th di�rjrwsh tou kefalaÐou,

th biomhqanik  strathgik  kai sunaf  jèmata paroq c sumboul¸n, kaj¸c kai

uphresi¸n ston tomèa thc sugq¸neushc kai thc exagor�c epiqeir sewn,

• diamesol�bhsh stic diatrapezikèc agorèc,

• diaqeÐrish qartofulakÐou   paroq  sumboul¸n gia th diaqeÐrish qartofulakÐou,

• fÔlaxh kai diaqeÐrish kinht¸n axi¸n,

• sullog  kai epexergasÐa emporik¸n plhrofori¸n, perilambanomènwn kai twn

uphresi¸n axiolìghshc pistolhptik c ikanìthtac pelat¸n,

• ekmÐsjwsh jurÐdwn,

2



• èkdosh hlektronikoÔ qr matoc.

Me b�sh ta anwtèrw katal goume sto sumpèrasma ìti èna pistwtikì Ðdruma sta

plaÐsia leitourgÐac tou kai me stìqo thn epÐteuxh ìson to dunatìn megalÔterou

kèrdouc analamb�nei kai èqei na antimetwpÐsei mia plhj¸ra kindÔnwn.

1.2 KÐndunoi pou antimetwpÐzoun oi trapezikèc

epiqeir seic

Oi ergasÐec twn trapezik¸n epiqeir sewn emperièqoun, apì th fÔsh touc, shmantikoÔc

kindÔnouc. Epomènwc, mia shmantik  leitourgÐa twn trapez¸n eÐnai h diaqeÐrish twn

kindÔnwn aut¸n me stìqo thn elaqistopoÐhsh twn epipt¸se¸n touc sta oikonomik�

touc stoiqeÐa kai kat' epèktash sthn axÐa touc. Epiprosjètwc h apeleujèrwsh

twn agor¸n, h metabol  tou jesmikoÔ plaisÐou leitourgÐac aut¸n kai h an�ptux-

h twn qrhmatopistwtik¸n mèswn od ghsan sthn entatikopoÐhsh twn paradosiak¸n

kindÔnwn, ìpwc eÐnai o kÐndunoc reustìthtac (liquidity risk) kai o pistwtikìc kÐn-

dunoc (credit risk) kai sthn an�ptuxh twn kindÔnwn agor�c, dhlad  twn kindÔnwn

sunall�gmatoc (foreign exchange risk), epitokÐou (interest rate risk), reustopoÐhsh-

c, diakanonismoÔ, diakÔmanshc tim¸n proiìntwn (commodity price risk), par�gwgwn

qrhmatooikonomik¸n proiìntwn (derivatives risk), leitourgikoÔ kindÔnou (operational

risk) kai �llwn morf¸n pou èqoun na k�noun me tic drasthriìthtec twn trapez¸n

(ZopounÐdhc, 2009). Parak�tw gÐnetai mia anafor� sta shmantikìtera eÐdh kindÔ-

nou twn trapezik¸n epiqeir sewn me perissìterh èmfash stouc kindÔnouc epitokÐwn

kai reustìthtac kaj¸c h apì koinoÔ diaqeÐrish twn periousiak¸n stoiqeÐwn kai twn

upoqre¸sewn apoteleÐ mÐa apì tic mejìdouc antimet¸pis c touc.
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1.3 Pistwtikìc KÐndunoc

O pistwtikìc kÐndunoc (credit risk) sundèetai me thn endeqìmenh adunamÐa tou pel�th

thc tr�pezac na ekplhr¸sei tic sumbatikèc upoqre¸seic tou, dhlad  sthn adunamÐa

tou na exuphret sei kat� kÔrio lìgo to d�neiì tou. Gia to lìgo autì o pistwtikìc

kÐndunoc ja prèpei na metriètai me thn megalÔterh dunat  akrÐbeia, ètsi ¸ste h

tr�peza na desmeÔei ta ligìtera dunat� kef�laia gia thn k�luyh tuqìn episfalei¸n

(Aggelìpouloc, 2008).

Ta parap�nw èqoun ègkaira epishmanjeÐ apì thn Eurwpaðk  'Enwsh, h opoÐa me

thn odhgÐa perÐ kefalaiak c ep�rkeiac sth BasileÐa II, (Basel Committee on Bank-

ing Supervision, 2006) èqei anabajmÐsei to sqetikì epoptikì plaÐsio, sto opoÐo èqei

enarmonisjeÐ kai h Tr�peza thc Ell�doc. To nèo plaÐsio problèpei mÐa prosèggish

artiìterh kai perissìtero prosarmosmènh sth fÔsh twn analambanìmenwn kindÔnwn,

pro�gontac thn enisqumènh diaqeÐrish tou kindÔnou apì ta qrhmatopistwtik� idrÔma-

ta. H diadikasÐa aut  ja sumb�lei sth stajerìthta tou qrhmatopistwtikoÔ sust -

matoc, empnèei empistosÔnh sta qrhmatopistwtik� idrÔmata kai enisqÔei thn prostasÐa

tou katanalwt . Oi nèec prot�seic thc Epitrop c thc BasileÐac diakrÐnontai se treic

pul¸nec:

• upologismìc el�qistwn kefalaiak¸n upoqre¸sewn ènanti tou pistwtikoÔ kai

leitourgikoÔ kindÔnou (Pul¸nac I),

• diadikasÐa epoptik c axiolìghshc (supervisory review process) (Pul¸nac II)

kai

• enÐsqush thc peijarqÐac pou epib�llei h agor� stic tr�pezec mèsw thc kajièr-

wshc kanìnwn gnwstopoÐhshc oikonomik¸n kai �llwn stoiqeÐwn (Pul¸nac III).

'Etsi, oi tr�pezec akolouj¸ntac tic odhgÐec autèc, elègqoun kalÔtera tic episf�leièc

touc kai mporoÔn na ependÔsoun paragwgikìtera ta kef�lai� touc proc thn kateÔ-

junsh thc an�ptuxhc, gegonìc idiaÐtera shmantikì lìgw twn sunjhk¸n tou èntonou

antagwnismoÔ pou dhmiourgeÐtai sta plaÐsia thc Eurwpaðk c 'Enwshc.
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1.3.1 Teqnikèc diaqeÐrishc sthn Eurwz¸nh

Gia thn k�luyh apì ton pistwtikì kÐnduno, eÐnai gnwstì pwc oi tr�pezec qrhsi-

mopoioÔn diaforetikèc mejìdouc axiolìghshc. Gia par�deigma gia thn axiolìghsh

thc pistolhptik c ikanìthtac twn pelat¸n touc gia thn katanalwtik  pÐsth kai ta

d�neia proc mikrèc epiqeir seic qrhsimopoioÔntai teqnikèc mètrhshc tou pistwtikoÔ

kindÔnou ìpwc gia par�deigma h teqnik  tou credit scoring, gia thn stegastik  pÐsth

qrhsimopoioÔn anex�rthtec ektim seic twn eggu sewn kai upologismìc thc daneiak c

epib�runshc (loan to value) en¸ sta d�neia proc mikromesaÐec kai meg�lec epiqeir seic

efarmìzetai pl rhc qrhmatooikonomik  an�lush kai axiolìghsh oikonomik¸n deikt¸n

(Adrakt�c kai Anagnwstìpouloc, 2004).

Pio sugkekrimèna, h axiolìghsh thc pistolhptik c ikanìthtac pou afor� thn

katanalwtik  pÐsth basÐzetai se plhroforÐec pou emperièqontai stic b�seic dedomèn-

wn gia ta katanalwtik� d�neia kai tic pistwtikèc k�rtec. Oi b�seic autèc èqoun

dhmiourghjeÐ apì thn idÐa gn¸sh kai empeirÐa thc k�je tr�pezac. Proc thn Ðdia kateÔ-

junsh qrhsimopoioÔntai kai oi arnhtikèc plhroforÐec mèsw tou sust matoc TeiresÐac

(ìson afor� to Ellhnikì trapezikì sÔsthma) kai oi opoÐec sqetÐzontai me to an o

pel�thc kat� to pareljìn eÐqe probl mata sthn ekpl rwsh twn upoqre¸se¸n tou.

Me ton trìpo autì oi tr�pezec eÐnai se jèsh na axiolog soun kalÔtera thn pistolh-

ptik  ikanìthta twn pelat¸n touc.

Se genikèc grammèc, pèra apì tic mejìdouc - teqnikèc pou èqoun anaptÔxei oi

tr�pezec stic epimèrouc q¸rec gia thn antimet¸pish tou pistwtikoÔ kindÔnou ìlec

ofeÐloun na prosarmosjoÔn stouc kanìnec pou orÐzei h Epitrop  thc BasileÐac

gia to trapezikì sÔsthma kai perigr�fontai analutikìtera ston Pul¸na I. Sug-

kekrimèna proteÐnontai dÔo trìpoi upologismoÔ twn kefalaiak¸n apait sewn ènanti

tou pistwtikoÔ kindÔnou, h Tupopoihmènh Mèjodoc (The Standardized Approach )

kai h prosèggish twn Eswterik¸n Susthm�twn Diab�jmishc (Internal Rating Sys-

tems) (Walter Smith Roy, 2000).

SÔmfwna me thn Tupopoihmènh Mèjodo, proteÐnetai h qr sh stajmÐsewn ènanti

tou kindÔnou apì exwterikoÔc oÐkouc axiolìghshc, oi opoÐec stajmÐseic ofeÐloun na

plhroÔn ta el�qista krit ria pou ja dojoÔn apì th CEBS (Committee of European

Banking Supervisors). Gia ton upologismì twn kefalaiak¸n apait sewn qrei�ze-
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tai h kat�taxh twn qrhmatodot sewn se kathgorÐec, ìpwc eÐnai oi qrhmatodot seic

proc epiqeir seic, proc q¸rec, proc tr�pezec, qrhmatodot seic idÐwn kefalaÐwn kai

lianik  trapezik . Basikì shmeÐo thc prosèggishc aut c eÐnai ìti diaforopoieÐtai

o suntelest c st�jmishc thc lianik c trapezik c me ekeÐnon thc qrhmatodìthshc

mikromesaÐwn epiqeir sewn (Karr�c, 2003).

H prosèggish twn Eswterik¸n Susthm�twn Diab�jmishc qwrÐzetai se dÔo epimèr-

ouc mejodologÐec, th jemeli¸dh kai thn exeligmènh, epitrèpei sta pistwtik� idrÔmata

na qrhsimopoioÔn eswterikèc ektim seic gia ton kÐnduno kai apoteleÐ to pio polÔ-

ploko mèroc tou Nèou Sumf¸nou. Ta sust mata Eswterik¸n Susthm�twn Diab�-

jmishc qrhsimopoioÔn di�forec teqnikèc gia thn katanom  twn pistoÔqwn se bajmÐdec

kindÔnou. Oi teqnikèc anafèrontai sta empeirik�, posotik� kai mikt� sust mata dia-

b�jmishc kai h epilog  tou katallhlìterou sust matoc exart�tai apì ta diajèsima

stoiqeÐa kai thn teqnognwsÐa k�je tr�pezac. Gia ton upologismì twn stajmÐsewn twn

kindÔnwn qrei�zetai h ektÐmhsh tess�rwn paramètrwn. H pr¸th par�metroc sqetÐze-

tai me thn pijanìthta ajèthshc upoqrèwshc tou antisumballìmenou (PD - Probability

of Default) kai apeikonÐzei thn pistolhptik  tou ikanìthta. H deÔterh par�metroc

kindÔnou (LGD - Loss Given Default) dÐnei mia ektÐmhsh thc anamenìmenhc zhmÐac,

dhlad  to posostì thc qrhmatodìthshc to opoÐo den ja eispraqjeÐ, se perÐptwsh pou

o pel�thc den ekplhr¸sei tic upoqre¸seic tou. Mia trÐth par�metroc eÐnai h èkjesh

tou antisumballìmenou se perÐptwsh ajèthshc thc upoqrèws c tou (EAD-Exposure

At Default) h opoÐa dÐnei thn ektÐmhsh tou qrhmatodotikoÔ anoÐgmatoc, en¸ to mège-

joc thc enapomènousac di�rkeiac mèqri th l xh twn apait sewn (M-Maturity) metr�ei

to qronikì di�sthma pou apomènei wc th l xh tou anoÐgmatoc. H posotikopoÐhsh twn

parap�nw paramètrwn prèpei na gÐnei pl rwc tekmhriwmèna kai na anane¸netai se

toul�qiston et sia b�sh. Sthn exeligmènh mèjodo twn Eswterik¸n Susthm�twn

Diab�jmishc oi ektim seic ìlwn twn �nwji paramètrwn parèqontai apì thn tr�peza

b�sei twn ektim se¸n thc kai twn kat�llhlwn istorik¸n dedomènwn. AntÐjeta, sth

jemeli¸dh prosèggish mìno h tim  thc pijanìthtac ajèthshc thc upoqrèwshc parèqe-

tai apì to up�rqwn qartoful�kio qorhg sewn, kaj¸c oi stajmÐseic twn upoloÐpwn

tri¸n metablht¸n (LGD, EAD, M) tÐjentai apì thn Epitrop  (Angelopoulos and

Mourdoukoutas, 2001).

6



1.3.2 Teqnikèc diaqeÐrishc sto Ellhnikì Trapezikì SÔsth-

ma

Qr sh efarmog¸n Exeidikeumènwn OÐkwn An�lushc Pistolhptik c

Ikanìthtac

Pèran twn basik¸n teqnik¸n pou orÐzontai apì thn Epitrop  thc BasileÐac, oi

tr�pezec qrhsimopoioÔn tic uphresÐec exeidikeumènwn diejn¸n etairei¸n, ìpwc gia

par�deigma thn trèqousa qronik  perÐodo h EFG Eurobank Ergasias qrhsimopoeÐ thc

etaireÐac Fair Isaac, gia thn kalÔterh diasf�lish tou qartofulakÐou katanalwtik c

pÐsthc kai gia th suneq  beltÐwsh twn sqetik¸n montèlwn pou efarmìzoun. H E-

jnik , apì thn pleur� thc, qrhsimopoieÐ, se sunergasÐa me ton diejn  oÐko Moody’s,

to sÔsthma Moody’s Risk Advisor (MRA), to opoÐo parèqei th dunatìthta na upol-

ogisjoÔn me th megalÔterh dunat  akrÐbeia oi par�metroi tou pistwtikoÔ kindÔnou,

ìpwc h pijanìthta ajèthshc upoqrèwshc ek mèrouc tou pel�th, zhmi� gia thn tr�peza

se perÐptwsh ajèthshc upoqrèwshc kai èkjesh se kÐnduno me telikì skopì thn ek-

tÐmhsh thc anamenomènhc zhmi�c kai twn apaitoÔmenwn epoptik¸n kefalaÐwn. Ta para-

p�nw progr�mmata prosfèroun pl joc dunatot twn ìson afor� sthn ektÐmhsh thc

pistolhptik c ikanìthtac kaj¸c epitrèpoun stouc dieujuntèc thc diaqeÐrishc kindÔ-

nou na dhmiourg soun kai na tropopoi soun ta montèla pistolhptik c axiolìghshc

gia ta diaforetik� business lines (perigr�fontai parak�tw), na dhmiourg soun èna

gerì kai asfalèc arqeÐo dedomènwn, aux�noun thn axiopistÐa kai thn diaf�neia thc

pistolhptik c axiolìghshc, mei¸noun tic dap�nec asf�lishc mèsw thc beltiwmènhc

apodotikìthtac, en¸ par�llhla prosfèroun mia stajer  platfìrma teqnologÐac pou

rujmÐzetai kentrik� all� mporeÐ na epektajeÐ kai se pagkìsmio dÐktuo. EpÐshc axÐzei

na shmeiwjeÐ ìti kai ta parap�nw sust mata akoloujoÔn kai eÐnai sÔmfwna me touc

kanìnec kai thc diadikasÐec pou orÐzei h Epitrop  thc BasileÐac. 'Oson afor� ta

stegastik� d�neia, ta opoÐa kalÔptoun sun jwc to 75% thc emporik c axÐac tou ak-

in tou, stic perissìterec peript¸seic egkrÐnontai kentrik� me b�sh tic eggu seic kai

thn oikonomik  kat�stash tou aitoÔntoc (Mpalwmènou Qrus�njh, 2003).
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H axiolìghsh twn eggu sewn

Oi eggu seic axiologoÔntai apì anex�rthtouc analutèc pou sunerg�zontai me thn

tr�peza   apì analutèc thc Ðdiac thc tr�pezac (h t�sh p�ntwc eÐnai h axiolìghsh

na gÐnetai apì exwterikoÔc sunerg�tec) kai oi ektim seic antiparab�llontai me thn

antikeimenik  axÐa twn upì exètash akin twn. Ta d�neia epaggelmatik c pÐsthc egkrÐ-

nontai epÐshc sun jwc kentrik� me b�sh sugkekrimènec odhgÐec wc proc tic pare-

qìmenec eggu seic se sunduasmì me thn oikonomik  kat�stash tou aitoÔntoc. Ta

d�neia epiqeirhmatik c pÐsthc proc mikromesaÐec epiqeir seic egkrÐnontai me b�sh thn

pl rh qrhmatooikonomik  an�lush kai thn poiìthta twn pareqìmenwn eggu sewn.

Proc thn kateÔjunsh aut  h Alpha Bank èqei jèsei se efarmog  èna nèo sÔsthma

diaqeÐrishc pistwtikoÔ kindÔnou pou anaptÔqjhke apì th Unisystem se sunergasÐ-

a me th jugatrik  thc ICAP. Me to sÔsthma autì epidi¸ketai tìso h k�luyh tou

nèou plaisÐou epopteÐac thc kefalaiak c ep�rkeiac twn pistwtik¸n idrum�twn pou

afor� ton pistwtikì kÐnduno, ìpwc autì diamorf¸netai apì tic nèec prot�seic thc

Epitrop c BasileÐac, ìso kai h meÐwsh tou qrìnou exuphrèthshc twn aithm�twn gi-

a etairikèc qrhmatodot seic, kaj¸c kai h meÐwsh tou leitourgikoÔ kìstouc me thn

automatopoÐhsh twn diadikasi¸n (DeltÐon 'Enwshc Ellhnik¸n Trapez¸n, 2001).

Etairik  an�lush

H pl rhc etairik  qrhmatooikonomik  an�lush apoteleÐ epÐshc th b�sh gia thn ègkr-

ish qorhg sewn proc meg�lec epiqeir seic. Par�gontec oi opoÐoi axiologoÔntai

perilamb�noun th reustìthta kai th qrhmatooikonomik  isqÔ twn etairei¸n. Gi-

a par�deigma, sÔmfwna me to sÔsthma parakoloÔjhshc kindÔnou pou efarmìzei h

EFG Eurobank Ergasias thn trèqousa qronik  perÐodo, oi qorhg seic proc epiqeir -

seic taxinomoÔntai se ennèa kathgorÐec kindÔnou. Oi kathgorÐec autèc upodhl¸noun

di�fora megèjh pijanoÔ kindÔnou, apì ikanopoihtik  pistolhptik  sumperifor� wc pi-

janìn problhmatikèc qorhg seic, oi opoÐec tÐjentai upì parakoloÔjhsh, episfaleÐc

apait seic kai tèloc, qorhg seic me mhdenik  pijanìthta apoplhrwm c. Stouc tomeÐc

ependutik c trapezik c kai diaqeÐrishc diajesÐmwn oi tr�pezec uiojetoÔn austhr�

krit ria ìson afor� thn èkjes  touc se dhmìsiec eggrafèc kai thn èkdosh etairik¸n

kai �llwn omologiak¸n daneÐwn. H Alpha Bank gia par�deigma, se sunergasÐa me
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th Reuters jètei se efarmog  to sÔsthma Credit Var gia thn parakoloÔjhsh tou

pistwtikoÔ kindÔnou twn antisumballomènwn thc tr�pezac gia tic pr�xeic pou diener-

goÔntai apì to dealing room kai th dieÔjunsh diaqeÐrishc diajesÐmwn thc tr�pezac.

H EFG Eurobank Ergasias, apì thn pleur� thc, èqei sust sei eidik  epitrop  epen-

dutik c trapezik c h opoÐa dÐnei arqik  ègkrish gia k�je prìtash qorhg sewn tètoiac

morf c, kaj¸c kai telik  ègkrish prin apì thn pragmatopoÐhsh opoiasd pote sunal-

lag c (Mel�c, 2002).

Mètra PistwtikoÔ KindÔnou

Ta mètra pistwtikoÔ kindÔnou ìpwc orÐzontai apì ta sÔmfwna thc BasileÐac eÐnai ta

akìlouja:

• Pijanìthta ajèthshc upoqrèwshc tou antisumballìmenou se èna sugkekrimèno

qronikì di�sthma (Probability of Default - PD )

• Zhmi� se perÐptwsh ajèthshc upoqrèwshc tou ofeilèth (Loss Given Default -

LGD)

• 'Ekjesh ènanti tou antisumballìmenou sth qronik  stigm  thc ajèthshc thc

upoqrèwshc tou (Exposure At Default - EAD)

Pijanìthta ajèthshc upoqrèwshc tou antisumballomènou.

To mètro autì, den orÐzei Ôyoc ap¸leiac all� mìno thn pijanìthta na up�rxei h

jemeli¸dhc sunj kh ap¸leiac kai eÐnai diaforetik  se k�je qartoful�kio   se t-

m mata thc pelateÐac me diaforetik� qarakthristik�. Gia par�deigma, oi pistwtikèc

k�rtec èqoun sun jwc uyhlìterec pijanìthtec ajèthshc plhrwm c apì ton k�toqo,

en¸ ta stegastik� d�neia èqoun sqetik� qamhlìterec.

Zhmi� se perÐptwsh ajèthshc upoqrèwshc tou ofeilèth.

To mètro autì ektim� thn anamenìmenh zhmi� an� sunallag  pou ja uposteÐ to

pistwtikì Ðdruma, sthn perÐptwsh pou o antisumballìmenoc den eÐnai se jèsh na

ekplhr¸sei tic sumbatikèc tou upoqre¸seic. Ousiastik� eÐnai ekeÐno to posostì

ufist�menou upoloÐpou tou daneÐou pou den kalÔptetai apì thn emporik  axÐa twn

exasfalÐsewn pou èqei l�bei h tr�peza. Me �lla lìgia, to mètro autì exart�tai apì
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orismèna eidik� qarakthristik� thc sunallag c kai kurÐwc apì tic teqnikèc �mblunshc

tou pistwtikoÔ kindÔnou pou èqoun  dh efarmosteÐ. Kai autì to mètro sun jwc eÐnai

diaforetikì se diaforetik� tm mata tou trapezikoÔ qartofulakÐou. Gia par�deigma,

èna stegastikì d�neio èqei sun jwc qamhlìterh zhmi� se perÐptwsh mh plhrwm c

afoÔ oi exasfalÐseic kalÔptoun sqedìn to sÔnolo tou daneÐou, en¸ proiìnta qwrÐc

exasfalÐseic èqoun polÔ uyhlìterec zhmièc sthn antÐstoiqh perÐptwsh.

'Ekjesh ènanti tou antisumballomènou sth qronik  stigm  thc

ajèthshc thc upoqrèwshc.

To mètro autì ektim� to posì pou qrwst�ei o pel�thc ìtan episumbeÐ h ajèthsh

plhrwm c. Gia èna proswpikì   stegastikì d�neio h èkjesh aut  eÐnai to trèqon

upìloipo tou daneÐou, en¸ gia mÐa pistwtik  k�rta autì endèqetai na brÐsketai kont�

sto ìrio thc k�rtac. H prosdok¸menh ap¸leia Expected Loss-E(L) sto pistwtikì

qartoful�kio dÐnetai apì th sqèsh:

E(L) = PD · LGD · EAD (1.1)

.

1.4 Leitourgikìc KÐndunoc

O leitourgikìc kÐndunoc (operational risk) eÐnai o kÐndunoc o opoÐoc endèqetai na

prokÔyei apì anepark    apotuqhmènh eswterik  diadikasÐa thc tr�pezac, anjr¸pino

l�joc, dusleitourgÐa sust matoc   apì �llouc exwgeneÐc par�gontec (Bessis, 2002).

O kÐndunoc autìc anamènetai na apotelèsei shmantik  prìklhsh gia ton trapezikì

tomèa ta epìmena qrìnia. SÔmfwna me tic nèec prot�seic thc Epitrop c thc BasileÐac

gia thn Trapezik  EpopteÐa (Basel Committee on Banking Supervision, 2006), oi

tr�pezec ja prèpei na diakratoÔn epoptik� kef�laia kai gia ton leitourgikì kÐnduno.

Gia ton upologismì twn kefalaiak¸n apait sewn oi tr�pezec efarmìzoun di�forec

mejìdouc upologismoÔ. Sto plaÐsio autì gia par�deigma h Ejnik  Tr�peza èqei  dh

xekin sei th dhmiourgÐa b�shc dedomènwn katagraf c zhmi¸n apì leitourgikì kÐnduno,

kaj¸c epÐshc kai th diamìrfwsh enìc sunolikoÔ plaisÐou diaqeÐrishc tou leitourgikoÔ

kindÔnou sthn tr�peza kai ston ìmilo (Probìpouloc kai Gkìrtsoc, 2004).
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1.4.1 Teqnikèc diaqeÐrishc tou leitourgikoÔ kindÔnou

Up�rqoun treic enallaktikèc mèjodoi apotÐmhshc tou leitourgikoÔ kindÔnou.

H pr¸th mèjodoc afor� thn prosèggish tou BasikoÔ DeÐkth (Basic Indicator

Approach). Oi Tr�pezec pou efarmìzoun aut  thn mèjodo ja prèpei na upologÐzoun

epoptik� kef�laia wc posostì twn akaj�ristwn leitourgik¸n esìdwn (gross income)

sto tèloc kajemÐac apì tic treic teleutaÐec qr seic, prin thn hmeromhnÐa anafor�c.

E�n se k�poia qr sh ta akaj�rista leitourgik� èsoda eÐnai arnhtik�   mhdenik�, to

mègejoc autì den ja lamb�netai upìyh ston upologismì tou mèsou ìrou. O tÔpoc

eÐnai o akìloujoc:

KBIA =

∑n
j=1GIj

n
· a (1.2)

• KBIA: eÐnai oi kefalaiakèc apait seic gia thn prosèggish tou BasikoÔ DeÐkth

gia ton leitourgikì kÐnduno.

• GIj: eÐnai ta akaj�rista leitourgik� èsoda gia tic treic teleutaÐec qr seic

• α : 15%

• n: o arijmìc twn prohgoÔmenwn tri¸n et¸n

Ta akaj�rista leitourgik� èsoda prokÔptoun sÔmfwna me ton pÐnaka pou akoloujeÐ:
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Table 1.1: Akaj�rista Leitourgik� 'Esoda

SÔmfwna me ta Diejn  Logistik� Prìtupa
1 Tìkoi kai exomoioÔmena èsoda
2 Tìkoi kai exomoioÔmena èxoda
3 'Esoda apì merÐsmata
4 'Esoda apì amoibèc/prom jeiec
5 'Exoda apì amoibèc/prom jeiec
6 Kajar� Pragmatopoihmèna Kèrdh/ZhmÐec apì qrhmatooikonomik� mèsa
7 Kajar� Kèrdh/ZhmÐec apì qrhmatooikonomik� mèsa diajèsima proc p¸lhsh
8 Kèrdh/ZhmÐec apì thn antist�jmish qrhmatooikonomik¸n mèswn
9 Sunallagmatikèc diaforèc
10 Loip� leitourgik� 'Esoda

H deÔterh mèjodoc onom�zetai Tupopoihmènh Mèjodoc (Standardized Ap-

proach) kai se aut n proteÐnetai exeidÐkeush twn suntelest¸n kat� trapezik  drasthriìth-

ta kai qr sh diaforetik¸n oikonomik¸n deikt¸n kat� perÐptwsh. Oi tr�pezec sÔmfw-

na me aut  thn enallaktik  lÔsh, qwrÐzoun tic drasthriìthtec touc se okt¸ basikèc

kathgorÐec (business lines). Ta epoptik� kef�laia gia ton leitourgikì kÐnduno up-

ologÐzontai wc posostì twn akaj�ristwn leitourgik¸n esìdwn (gross income ) gia

k�je mÐa apì tic basikèc kathgorÐec (business lines) me b�sh ton parak�tw tÔpo:

KTSA =
8∑
i=1

(GIi · bi) (1.3)

• KTSA : oi kefalaiakèc apait seic sthn tupopoihmènh mèjodo

• GIi : o mèsoc ìroc twn akaj�ristwn esìdwn twn tri¸n teleutaÐwn qrìnwn gia

k�je mÐa apì tic basikèc kathgorÐec,

• bi : posostì gia k�je mÐa apì tic okt¸ basikèc kathgorÐec

Problèpontai oi parak�tw basikèc kathgorÐec (business lines) kai oi antÐstoiqoi sun-

telestèc bi, i = 1, 2, .., 8 :

• UphresÐec proc Epiqeir seic (Corporate Finance) 18%
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• Diapragm�teush kai pwl seic qrhmatopistwtik¸n mèswn (Trading Sales) 18%

• Lianik  Trapezik  (Retail Banking) 12%

• Emporik  Trapezik  (Commercial Banking) 15%

• Dienèrgeia kai diakanonismìc plhrwm¸n (Payment and Settlement) 18%

• UphresÐec fÔlaxhc kai diaqeÐrishc (Agency Services) 15%

• DiaqeÐrish periousiak¸n stoiqeÐwn (Asset Management) 12%

• UphresÐec diamesol�bhshc se pel�tec lianik c (Retail Brokerage) 12%

H trÐth mèjodoc eÐnai h Eswterik  Mètrhsh (Advanced Measurement Ap-

proach). Oi tr�pezec sÔmfwna me thn prosèggish aut , upologÐzoun tic kefalaiakèc

apait seic me b�sh thn dik  touc mejodologÐa apotÐmhshc leitourgik¸n kindÔnwn. Gia

na efarmosjeÐ h mejodologÐa ja prèpei na ekplhr¸nontai mia seir� apì poiotik� kai

posotik� krit ria. Oi tr�pezec pou ja akolouj soun aut  thn enallaktik  lÔsh

ja prèpei na upologÐzoun tic kefalaiakèc touc apait seic lamb�nontac up' ìyin ton

trìpo katanom c twn trapezik¸n drasthriot twn ìpwc anafèrontai �nwji kai na up-

ologÐzoun apì istorik� dedomèna kai gia sugkekrimènec paramètrouc thn pijanìthta

na sumboÔn an�logec peript¸seic se k�poio b�joc qrìnou kai th mèsh ap¸leia an�

perÐptwsh. Oi kefalaiakèc apait seic twn trapez¸n pou efarmìzoun aut  th lÔsh

den mporoÔn na eÐnai mikrìterec apì to 75% twn kefalaiak¸n apait sewn pou ja

upologÐzontan sÔmfwna me thn tupopoihmènh mèjodo.

'Oson afor� tic tr�pezec, autèc epilègoun mèjodo axiolìghshc tou leitourgikoÔ

kindÔnou an�loga me tic eswterikèc touc diadikasÐec kai ta teqnologik� mèsa pou

diajètoun. 'Omwc enjarrÔnontai na kinhjoÔn proc thn uiojèthsh twn pio peris-

sìtero exeligmènwn mejìdwn ìso perissìtero anabajmÐzoun tic eswterikèc touc di-

adikasÐec kai ta sust mata apotÐmhshc leitourgikoÔ kindÔnou. H mèjodoc pou ja

epilègetai ja prèpei na antistoiqeÐ sth sunjetìthta twn drasthriot twn touc. Kai

tèloc epitrèpetai h qrhsimopoÐhsh diaforetik¸n mejìdwn gia diaforetikèc mon�dec

drasthriìthtac.
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O deÐkthc kefalaiak c ep�rkeiac enìc pistwtikoÔ idrÔmatoc (Pr¸toc Pul¸nac),

b�sei kai thc Epitrop c thc BasileÐac (Basel Committee on Banking Supervision,

2006), sumperilamb�nei plèon kai tic el�qistec kefalaiakèc apait seic ènanti tou

leitourgikoÔ kindÔnou pou analamb�nei èna pistwtikì Ðdruma. Gia ton upologismì

tou efarmìzetai o akìloujoc tÔpoc:

deÐkthc kefalaiak c ep�rkeiac = Epoptik� Ðdia kef�laia/(pistwtikìc

kÐndunoc + leitourgikìc kÐndunoc + kÐndunoc agor�c)

Oi kefalaiakèc apait seic ènanti tou leitourgikoÔ kindÔnou ja eÐnai perÐpou to

12% twn sunolik¸n kefalaiak¸n apait sewn (Tr�peza thc Ell�doc).

SunoyÐzontac, ja mporoÔsame na poÔme ìti o upologismìc kai h mètrhsh tou

leitourgikoÔ kindÔnou ìpwc èqei anaferjeÐ eÐnai mia dÔskolh ergasÐa, h opoÐa akìma

brÐsketai se arqikì st�dio an�ptuxhc kai gia autì h Epitrop  enjarrÔnei tic arqèc

kai tic kentrikèc tr�pezec na proteÐnoun lÔseic.

1.5 KÐndunoc Q¸rac

O kÐndunoc q¸rac (sovereign debt) aporrèei apì thn uyhl  èkjesh miac tr�pezac se

daneismì sugkekrimènhc kubèrnhshc. Anafèretai kurÐwc sthn perÐptwsh thc paÔshc

plhrwm¸n apì mÐa sugkekrimènh kubèrnhsh se mÐa sugkekrimènh q¸ra. H tr�peza den

èqei sth di�jes  thc ta sumbatik� ergaleÐa diaqeÐrishc kai k�luyhc ènanti autoÔ tou

pistwtikoÔ kindÔnou kaj¸c e�n ènac idi¸thc pistoÔqoc diakìyei thn apoplhrwm  twn

qre¸n tou, oi eggu seic daneÐou perièrqontai sthn katoq  thc tr�pezac en antijèsh

me thn perÐptwsh miac kubèrnhshc pou èqei khrÔxei st�sh plhrwm¸n, kaj¸c eÐnai

m�llon apÐjano mÐa emporik  tr�peza na mporeÐ na diekdik sei tm ma thc kratik c

periousÐac (Alexander, 1998).

1.6 KÐndunoc DiakanonismoÔ Plhrwm¸n

O kÐndunoc diakanonismoÔ plhrwm¸n (settlement risk) anafèretai sthn pijanìthta

o ènac apì touc dÔo antisumballomènouc na ajet sei th sumfwnÐa, afoÔ o �lloc

antisumballìmenoc èqei  dh plhr¸sei ta qr mata. EmfanÐzetai stic peript¸seic pou

14



den up�rqei tautìqronh antallag  twn axi¸n. Qarakthristikì par�deigma apoteleÐ

h perÐptwsh Herstatt (1974). Katèrreuse lìgw zhmi¸n sthn agor� sunall�gmatoc.

H diafor� ¸rac sunep�getai kajuster seic sthn ulopoÐhsh thc sunallag c. H Her-

statt katèrreuse nwrÐc to prwÐ (germanik  ¸ra) kai oi plhrwmèc se doll�ria pou

eÐqan sumfwnhjeÐ tic teleutaÐec dÔo hmèrec proc tic amerikanikèc tr�pezec den eÐqan

ulopoihjeÐ. Oi amerikanikèc tr�pezec me uyhl  èkjesh daneismoÔ proc thn Herstatt

antimet¸pisan krÐsh reustìthtac (domino effect). Prìkeitai gia kÐnduno èntono sth

diatrapezik  agor�, ìpou o ìgkoc kai h axÐa twn sunallag¸n eÐnai se polÔ uyhl�

epÐpeda. Se mÐa hmèra mporeÐ na all�xei sunolik� qèria posì axÐac an�loghc me to

AEP miac meg�lhc biomhqanik c q¸rac. Wc apotèlesma, oi tr�pezec diakanonÐzoun

suqn� pos� uyhlìtera apì ta sunolik� touc kef�laia (Probìpouloc kai Kapìpou-

loc, 2001).

1.7 KÐndunoc Agor�c

O kÐndunoc agor�c (market risk) anafèretai sthn pijan  zhmÐa pou mporeÐ na proèl-

jei apì tic metabolèc twn metablht¸n thc agor�c (epitìkia, sunallagmatikèc iso-

timÐec, timèc metoq¸n, timèc proiìntwn/emporeum�twn kai metablhtìthtec aut¸n twn

paragìntwn kindÔnou). 'Oloi oi kÐndunoi agor�c parakoloujoÔntai kai upologÐzontai

se kajhmerin  b�sh apì to eswterikì montèlo apotÐmhshc kindÔnwn. To eswterikì

montèlo qrhsimopoieÐ sunhjèstera th mejodologÐa AxÐa se KÐnduno (Value at Risk)

(Smithson, 1998).

AxÐa se KÐnduno (Value at Risk )

H axÐa se kÐnduno eÐnai mèjodoc mètrhshc, me thn axiopoÐhsh statistik¸n mejìdwn,

tou sunìlou twn qrhmatooikonomik¸n kindÔnwn pou analamb�nei èna pistwtikì Ðdruma

  emperièqei èna qartoful�kio. ProspajeÐ na sundi�sei thn euaisjhsÐa tou qartofu-

lakÐou se allagèc twn tim¸n thc agor�c kai thn pijanìthta na sumbeÐ mia metabol 

stic metablhtèc thc agor�c. K�tw apì thn upìjesh thc kanonik c katanom c, to

99% VaR shmaÐnei pwc up�rqei 1% pijanìthta ìti oi ap¸leiec ja eÐnai megalÔterec

apì 2, 32 tupikèc apoklÐseic. Me �lla lìgia h axÐa se kÐnduno (value at risk) ekfr�zei

thn mègisth anamenìmenh ap¸leia mÐac epèndushc gia dedomènh qronik  perÐodo kai
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dedomèno epÐpedo empistosÔnhc. Apì ton �nwji orismì sunep�getai ìti h axÐa se

kÐnduno èqei 3 sunist¸sec: mia qronik  perÐodo sthn opoÐa skopeÔoume na k�noume

thn ektÐmhsh (1 hmèra, 1 m na, 1 ètoc), èna di�sthma empistosÔnhc (sun jwc 95%  

99%) kai th nomismatik  mon�da pou ja qrhsimopoi soume gia na eponom�soume thn

axÐa se kÐnduno.

1.7.1 Mèjodoi upologismoÔ thc axÐac se kÐnduno   dun-

htik c zhmÐac

H axÐa se kÐnduno mporeÐ na upologisteÐ me arketèc diaforetikèc proseggÐseic (mejìdouc)

oi opoÐec sthrÐzontai sth jewrÐa qartofulakÐou kai kurÐwc me thn qr sh statistik¸n

mejìdwn. Oi kuriìterec apì tic mejìdouc autèc eÐnai:

Mèjodoc diakÔmanshc - sundiakÔmanshc (Variance - Covariance Method)

Me th mèjodo tou pÐnaka diakÔmanshc - sundiakÔmanshc, k�noume thn upìjesh ìti

h pijanìthta katanom c eÐnai kanonik  kai èpeita upologÐzoume tic paramètrouc thc

diakÔmanshc kai thc sundiakÔmanshc. Tuqìn allagèc stic metablhtèc thc agor�c tic

jewroÔme grammikèc. EpÐshc h qr sh tou pÐnaka sundiakÔmanshc upojètei pwc oi

susqetÐseic an�mesa stouc par�gontec kindÔnou (risk factors) ja eÐnai suneqeÐc kai

stajerèc se b�joc qrìnou.

Istorik  prosomoÐwsh (Historical Simulation)

ApoteleÐ thn pio apl  mèjodo upologismoÔ thc axÐac se kÐnduno. H istorik  pro-

somoÐwsh basÐzetai sthn paradoq  ìti to pareljìn eÐnai odhgìc. Proupojètei ìti

h istorÐa ja epanalhfjeÐ kai ètsi upologÐzei thn apìdosh/zhmÐa tou qartofulakÐou

basizìmeno se stoiqeÐa tou pareljìntoc, upojètwntac ìti ja kinhjeÐ parìmoia sto

mèllon. Belti¸nei thn akrÐbeia tou upologismoÔ thc axÐac se kÐnduno, all� apaiteÐ

perissìtera istorik� dedomèna. Autì apaiteÐ perissìtero qrìno, kaj¸c qrhsimopoieÐ

dedomèna thc agor�c gia ta teleutaÐa perÐpou 250 qrìnia kai upologÐzei thn pososti-

aÐa metabol  k�je par�gonta kindÔnou gia k�je mÐa hmèra qwrist�. K�je posostiaÐa

metabol  pollaplasi�zetai èpeita me tic shmerinèc timèc thc agor�c kai prokÔptoun

250 sen�ria gia tic aurianèc timèc. H trÐth qeirìterh parat rhsh eÐnai h 99% axÐa se

kÐnduno.
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Ekjetik� Stajmismènoi KinoÔmenoi Mèsoi (EWMA)

Aut  h mèjodoc epitrèpei na upologisteÐ h axÐa se kÐnduno gia mia dedomènh qronik 

stigm  me b�sh mìno th qjesin  tim . To montèlo autì, mporoÔme na poÔme ìti

èqei �kal  mn mh�, eÐnai ènac kalìc deÐkthc thc istorÐac thc metabol c thc tim c tou

axiogr�fou an gÐnei mia swst  epilog  tou ìrou l (telest c st�jmishc). Me �lla

lìgia qrhsimopoieÐ tic pio prìsfatec parathr seic dÐnontac uyhlìtero l se sqèsh me

autèc tou pareljìntoc sthn ektÐmhsh thc metablhtìthtac. To EWMA k�je hmèrac

upologÐzetai apì ton akìloujo anadromikì tÔpo:

EWMAt = λ ∗ EWMAt−1 + (1− λ) ∗ change2 (1.4)

ìpou

• change2: eÐnai h hmer sia metabol  sto tetr�gwno

• EWMAt: eÐnai h shmerin  tim  EWMA

• EWMAt−1: eÐnai h qjesin  tim  EWMA

O parap�nw tÔpoc den ja eÐqe nìhma e�n den gnwrÐzame ton pr¸to ìro o opoÐoc eÐnai

EWMA0 = sumproduct2previousyears(change
2;weights2previousyears) (1.5)

ìpou

• sumproduct·: eÐnai sun�rthsh sto excel

• change2: eÐnai h hmer sia metabol  sto tetr�gwno

• weights2previousyears: eÐnai ta b�rh twn dÔo prohgoÔmenwn et¸n, ìpou to b�roc

gia thn teleutaÐa hmèra eÐnai (1-l), gia thn prohgoÔmenh hmèra eÐnai (1-l)*l,

thc prohgoÔmenhc apì aut n (1− l) ∗ l2 kai oÔtw kajex c.

(Mel�c, 2002).

17



1.8 Sunallagmatikìc KÐndunoc

O sunallagmatikìc kÐndunoc (exchange risk) prokÔptei apì thn pijan  metakÐnhsh thc

isotimÐac metaxÔ dÔo nomism�twn. KÐndunoi aut c thc morf c mporoÔn na prokÔyoun

eÐte apì emporikèc sunallagèc pou gÐnontai se xèno nìmisma eÐte apì logistikèc

eggrafèc ìtan k�poio apì ta stoiqeÐa tou isologismoÔ miac etaireÐac eÐnai se xèno

nìmisma kai prèpei na apotim¸ntai sto topikì nìmisma kat� takt� qronik� diast mata

(Smith C., Smithson and Wilford, 1990).

1.8.1 Teqnikèc diaqeÐrishc tou sunallagmatikoÔ kindÔ-

nou

• SumfwnÐa Antallag c Nomism�twn (Foreign Exchange Swap)

To FX Swap eÐnai sumfwnÐa kat� thn opoÐa dÔo mèrh antall�ssoun èna nìmis-

ma ènanti k�poiou �llou me hmeromhnÐa axÐac th shmerin  (spot) kai tautìqrona

sumfwnoÔn thn antÐstrofh antallag  se mia mellontik  hmeromhnÐa. H an-

tallag  twn nomism�twn gÐnetai sthn trèqousa isotimÐa (spot) en¸ h mellon-

tik  antÐstrofh antallag  gÐnetai sthn projesmiak  tim  (forward) kaj¸c aut 

enswmat¸nei thn epitokiak  diafor� metaxÔ twn dÔo nomism�twn. H reustìth-

ta se èna nìmisma metatrèpetai se �llo nìmisma gia k�poio qronikì di�sthma

qwrÐc sunallagmatikì kÐnduno. Oi pr�xeic antallag c nomism�twn apoteloÔn

mÐa sun jh mèjodo qrhmatodìthshc stic peript¸seic pou up�rqoun kef�laia se

�llo nìmisma apì autì pou qrei�zetai h etaireÐa kai den epijumeÐtai h an�lhyh

sunallagmatikoÔ kindÔnou (Qristìpouloc, 2003).

• Projesmiakèc Pr�xeic (Forward Rate Agreements)

Oi projesmiakèc pr�xeic sunall�gmatoc eÐnai dimer c sumfwnÐec me tic opoÐec ta

dÔo mèrh desmeÔontai sumbatik� gia thn antallag  posoÔ enìc nomÐsmatoc ènan-

ti k�poiou �llou se mia prosumfwnhmènh tim  kai se mÐa mellontik  hmeromh-

nÐa. To proðìn dÐnei dhlad  thn dunatìthta ston qr sth na kleid¸sei mia sug-

kekrimènh isotimÐa. Oi projesmiakèc pr�xeic sunall�gmatoc apoteloÔn thn sun-

hjèsterh mèjodo pl rouc k�luyhc kai antist�jmishc sunallagmatikoÔ kindÔ-

nou lìgw thc eukolÐac ektèleshc thc sunallag c, thc mellontik c antallag c
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pos¸n kai thn euelixÐa sthn epilog  hmeromhnÐac par�doshc (Qristìpouloc,

2003).

1.9 KÐndunoc Reustìthtac

O kÐndunoc reustìthtac (liquidity risk) mazÐ me ton pistwtikì kÐnduno (credit risk)

apoteloÔn touc paradosiakoÔc qrhmatooikonomioÔc kindÔnouc pou antimetwpÐzoun ta

pistwtik� idrÔmata (tr�pezec).

O kÐndunoc reustìthtac orÐzetai wc h pijanìthta zhmÐac kai sunep¸c meÐwshc thc

kajar c jèshc thc tr�pezac, prokÔptousa apì endeqìmenh adunamÐa thc proc:

• ègkairh kai pl rh k�luyh treqous¸n kai mellontik¸n qrhmatooikonomik¸n up-

oqre¸sewn, gia par�deigma twn katajèsewn, ìtan autèc gÐnoun apaithtèc,

• �ntlhsh kefalaÐwn gia thn k�luyh auxhmènhc z thshc daneÐwn   ependutik¸n

epikerd¸n topojet sewn,

• diat rhsh epikerd¸n topojet sewn  /kai epanaqrhmatodìthsh topojet sewn

me uyhlìtero epitìkio,

• ègkairh kai apodotik  topojèthsh mh anamenìmenwn   èktaktwn eisro¸n (Aggelìpou-

loc, 2008)

Basikì lìgo gia thn emf�nish tou kindÔnou reustìthtac apoteleÐ h èlleiyh taÔtish-

c twn l xewn twn stoiqeÐwn tou EnerghtikoÔ kai tou PajhtikoÔ.

Endiafèron parousi�zei epÐshc o orismìc tou kindÔnou reustìthtac ìpwc kata-

gr�fetai sta Diejn  Prìtupa Qrhmatooikonomik c Plhrofìrhshc (DPQP). O oris-

mìc dÐnetai sto DLP par�grafoc 32 (Qrhmatooikonomik� Mèsa: GnwstopoÐhsh kai

ParousÐash) wc ex c: KÐndunoc reustìthtac (gnwstìc epÐshc kai wc qrhmatodotikìc

kÐndunoc) eÐnai o kÐndunoc h ontìthta na antimetwpÐsei duskolÐec sthn exeÔresh ke-

falaÐwn gia na kalÔyei upoqre¸seic pou sqetÐzontai me ta qrhmatooikonomik� mèsa.

O kÐndunoc reustìthtac mporeÐ na proèljei apì adunamÐa ègkairhc p¸lhshc enìc

qrhmatooikonomikoÔ periousiakoÔ stoiqeÐou kont� sth eÔlogh axÐa tou.
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H poluplokìthta twn jèsewn miac sÔgqronhc tr�pezac, tìso apì thn pleur�

tou PajhtikoÔ (upoqre¸sewn) ìso kai apì thn pleur� tou EnerghtikoÔ (topojet -

sewn), odhgeÐ se sunj kec suneqoÔc parousÐac tou kindÔnou reustìthtac kat� th

leitourgÐa thc. Pèran thc endeqìmenhc mh sÔmptwshc twn l xewn twn stoiqeÐwn

tou EnerghtikoÔ kai tou PajhtikoÔ, o kÐndunoc reustìthtac mporeÐ na ofeÐletai se

prìwrh apoplhrwm  daneÐwn, an�lhyh projesmiak¸n katajèsewn pro l xe¸c touc,

adunamÐa apotelesmatik c prìsbashc stic diatrapezikèc agorèc   stic agorèc qr -

matoc gia �ntlhsh   topojèthsh kefalaÐwn, reustopoÐhsh topojet sewn se arnhtik 

sugkurÐa kai �lla.

1.9.1 Teqnikèc DiaqeÐrishc kindÔnou reustìthtac

H eurèwc qrhsimopoioÔmenh mèjodoc mètrhshc tou kindÔnou reustìthtac eÐnai h mè-

jodoc an�lushc q�smatoc reustìthtac (liquidity gap analysis) .

H basik  teqnik  gia thn ulopoÐhsh thc mejìdou eÐnai h kat�taxh twn stoiqeÐwn

tou EnerghtikoÔ kai tou PajhtikoÔ thc tr�pezac se qronikèc z¸nec l xhc   wrÐman-

shc twn stoiqeÐwn aut¸n kai h katagraf  touc se pÐnakec reustìthtac.

O arijmìc twn qronik¸n zwn¸n kai to eÔroc thc k�je z¸nhc apoteleÐ epilog 

thc k�je tr�pezac basismènh sta qarakthristik� twn qrhmatooikonomik¸n stoiqeÐwn

tou EnerghtikoÔ kai PajhtikoÔ thc. Sthn perÐptwsh t rhshc stoiqeÐwn reustìthtac

gia epoptikoÔc lìgouc oi qronikèc z¸nec prosdiorÐzontai apì tic epoptikèc arqèc kai

eÐnai koinèc gia ìlec tic tr�pezec.

O k�twji pÐnakac apoteleÐ èna tupikì upìdeigma sqedÐou kat�taxhc

Table 1.2: PÐnakac Kat�taxhc Reustìthtac

'Ameshc l xhc 2-7 hmèrec 8-30 hm.
StoiqeÐa EnerghtikoÔ 50 60 50
StoiqeÐa PajhtikoÔ 90 80 60
Kajarèc Ekroèc -40 -20 -10

Swreutikèc Kajarèc Ekroèc -40 -60 -70
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Table 1.3: PÐnakac Kat�taxhc Reustìthtac

1-3 m n. 3-6 m n. 6-12 m n.
StoiqeÐa EnerghtikoÔ 100 80 80
StoiqeÐa PajhtikoÔ 100 70 120
Kajarèc Ekroèc 0 10 -40

Swreutikèc Kajarèc Ekroèc -70 -60 -100

Table 1.4: PÐnakac Kat�taxhc Reustìthtac

1-5 èth p�nw 5 èth. SÔnolo
StoiqeÐa EnerghtikoÔ 90 40 550
StoiqeÐa PajhtikoÔ 20 10 550
Kajarèc Ekroèc 70 30 0

Swreutikèc Kajarèc Ekroèc -30 0 0

H kat�taxh twn stoiqeÐwn sthn k�je qronik  z¸nh pragmatopoieÐtai b�sei thc

morf c twn qrhmatooikonomik¸n proiìntwn kai thc enapomènousac di�rkeiac mèqri th

l xh touc. O �nwji pÐnakac apoteleÐ ousiastik� mia sÔnoyh enìc analutikoÔ pÐnaka

pou perilamb�nei ìla ta proiìnta tou EnerghtikoÔ (qreolutik� d�neia, tokoqreolu-

tik� d�neia, qrhmatodot seic anoiqt¸n allhlìqrewn logariasm¸n, kai �lla) kai tou

PajhtikoÔ (katajèseic ìyewc, tamieuthrÐou, projesmÐac, omologiak� d�neia kai �lla)

thc tr�pezac.

AfoÔ pragmatopoihjeÐ h kat�taxh se qronikèc z¸nec, h tr�peza diamorf¸nei thn

politik  thc wc proc to Ôyoc kai to qrìno �ntlhshc twn kefalaÐwn pou qrei�zetai

  thn topojèthsh twn kefalaÐwn pou pleon�zoun. Gia par�deigma ston PÐnaka sth

qronik  z¸nh 2-7 hmer¸n h tr�peza emfanÐzei kajarèc ekroèc (èlleimma) 20 ek. eur¸

kai swreutikèc ekroèc 60 ek.eur¸. H tr�peza gnwrÐzontac tic ekroèc autèc mporeÐ

ègkaira kai me elegqìmenh th diadikasÐa kai to kìstoc na programmatÐsei thn k�luyh

aut¸n. MporeÐ epomènwc apì to qrìno kat�rtishc tou pÐnaka na apeujunjeÐ sthn

diatrapezik  agor� kai na kleÐsei ston projesmiakì qrìno twn ept� hmer¸n to posì

pou qrei�zetai gia na qrhmatodot sei to èlleimma me kìstoc (epitìkio) pou isqÔei

sto qrìno T0. MporeÐ epÐshc na qrhsimopoi sei k�je �llo mèso   teqnik  �ntlhsh-

c kefalaÐwn, ìpwc eÐnai ta omìloga, ta pistopoihtik� katajèsewn, h titlopoÐhsh

apait sewn, ta omìloga meiwmènhc exasf�lishc, ta omologiak� d�neia kai �lla.
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Par�llhla h tr�peza, b�sei problèye¸n thc, efarmìzei sen�ria mh anamenìmenwn

metabol¸n kai kin sewn twn stoiqeÐwn thc   dokimèc prosomoÐwshc katast�sewn

krÐshc (stress tests) me sen�ria prosarmosmèna sth fÔsh twn drasthriot twn thc,

¸ste na metr sei to apotèlesma tou kindÔnou reustìthtac. Gia par�deigma, mporeÐ

na efarmìsei èna sen�rio b�sei tou opoÐou èna posostì katajet¸n, polÔ uyhlìtero

apì to sÔnhjec, pragmatopoieÐ an�lhyh twn katajèsewn mh anamenìmenou posoÔ  

èna deÔtero sen�rio b�sei tou opoÐou epistrèfetai èna meg�lo posostì twn daneÐwn

pro l xe¸c touc (Aggelìpouloc, 2008).

O kÐndunoc reustìthtac epopteÔetai b�sei thc Pr�xhc tou Dioikht  thc Tr�peza-

c Ell�doc (PD/TE 2560/2005), h opoÐa apaiteÐ thn kat�taxh twn apait sewn kai

twn upoqre¸sewn gia tic opoÐec den èqei sumfwnhjeÐ hmeromhnÐa l xhc se qronikèc

z¸nec sÔmfwna me th logistik  arq  thc sunthrhtikìthtac b�sei thc opoÐac oi a-

pait seic katat�ssontai sth qronik  z¸nh �nw tou ètouc en¸ oi upoqre¸seic sth

qronik  z¸nh �mesh l xh, kai thc Pr�xhc tou Dioikht  thc Tr�pezac Ell�doc

(PD/TE 2577/9.3.2006) (www.bankofgreece.gr/EpopteÐa/PD). H teleutaÐa prob-

lèpei thn t rhsh kanìnwn mètrhshc kai epopteÐac tou kindÔnou reustìthtac kai

orÐzei to plaÐsio arq¸n leitourgÐac kai krithrÐwn axiolìghshc thc org�nwshc kai twn

Susthm�twn EswterikoÔ Elègqou twn pistwtik¸n kai qrhmatodotik¸n idrum�twn.

Pio sugkekrimèna, problèpei ìti sta pistwtik� idrÔmata ja up�rqei upoqrewtik�

uphresiak  Mon�da DiaqeÐrishc KindÔnwn (MDK) h opoÐa metaxÔ twn �llwn upo-

qreoÔtai na dienergeÐ ethsÐwc (me stoiqeÐa tèlouc ètouc   exam nou) dokimèc pro-

somoÐwshc katast�sewn krÐshc (stress tests) gia ìlec tic morfèc twn kindÔnwn kai

idÐwc tou pistwtikoÔ, agor�c, epitokÐwn kai reustìthtac, analÔei ta apotelèsmat�

touc, eishgeÐtai tic kat�llhlec politikèc kai upob�llei ta sqetik� apotelèsmata sthn

Tr�peza thc Ell�doc (DieÔjunsh EpopteÐac PistwtikoÔ Sust matoc) entìc tri¸n

mhn¸n apì th l xh tou ètouc   tou exam nou.
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1.10 Epitokiakìc KÐndunoc

O epitokiakìc kÐndunoc (interest rate risk) prokÔptei apì thn anantistoiqÐa twn epi-

tokÐwn tìso sth di�rkeia ìso kai sto Ôyoc twn qreogr�fwn, twn daneÐwn kai twn

upoqre¸sewn kai twn ektìc isologismoÔ stoiqeÐwn thc tr�pezac. Mia aprosdìkhth

metabol  sta epitìkia mporeÐ na ephre�sei sobar� thn kerdoforÐa thc tr�pezac ka-

j¸c kai thn axÐa thc metoq c thc. Gia par�deigma, e�n se mia tr�peza oi upoqre¸seic

thc eÐnai perissìtero euaÐsjhtec, se sqèsh me tic apait seic thc, stic metabolèc twn

epitokÐwn, mia aÔxhsh twn epitokÐwn ja mei¸sei ta kèrdh kai mia pt¸sh twn epitokÐwn

ja aux sei ta kèrdh.

Me �lla lìgia, anafèretai ìti h metatrop  stoiqeÐwn EnerghtikoÔ perilamb�nei

thn agor� prwtob�jmiwn qreogr�fwn kai thn èkdosh deuterob�jmiwn. Ta prw-

tob�jmia qreìgrafa (omologÐec, omìloga, sunallagmatikèc, gramm�tia, kai �lla)

pou sun jwc agor�zontai apì èna qrhmatooikonomikì Ðdruma qarakthrÐzontai apì h-

meromhnÐa l xhc kai reustìthta diaforetik  apì aut� twn deuterob�jmiwn (metoqèc)

pou diatÐjentai proc p¸lhsh. Antiparat�ssontac tic hmeromhnÐec l xhc twn stoiqeÐ-

wn EnerghtikoÔ kai PajhtikoÔ wc mèroc thc sun�rthshc metatrop c EnerghtikoÔ,

ta qrhmatooikonomik� idrÔmata ektÐjentai se epitokiakì kÐnduno.

Gia thn kalÔterh katanìhsh tou epitokiakoÔ kindÔnou, ac l�boume upìyh to

akìloujo par�deigma: èstw èna qrhmatooikonomikì Ðdruma pou ekdÐdei stoiqeÐa tou

PajhtikoÔ me hmeromhnÐa l xhc enìc qrìnou prokeimènou na qrhmatodot sei thn

agor� twn stoiqeÐwn EnerghtikoÔ me hmeromhnÐa l xhc dÔo et¸n. 'Estw ìti to kìs-

toc twn diajèsimwn qrhmatik¸n pìrwn eÐnai 9% ethsÐwc kai h apìdosh epitokÐou se

èna stoiqeÐo EnerghtikoÔ eÐnai 10% ethsÐwc. To pr¸to ètoc, to qrhmatooikonomikì

Ðdruma mporeÐ na èqei kèrdoc 1%, afoÔ daneisteÐ braquprìjesma (gia èna qrìno)

kai daneÐsei makroprìjesma (gia dÔo qrìnia). Par ' ìla aut� ta kèrdh tou gia th

deÔterh qroni� eÐnai abèbaia. E�n to epÐpedo epitokÐwn den metab�lletai, to qrhma-

tooikonomikì Ðdruma mporeÐ na qrhmatodot sei xan� ta stoiqeÐa tou PajhtikoÔ tou me

9% kai na èqei kèrdoc 1% gia to deÔtero ètoc. Autì bèbaia, exakoloujeÐ na epifèrei

ènan kÐnduno, kaj¸c ta epitìkia metaxÔ twn dÔo et¸n metab�llontai. E�n ta epitìkia

prìkeitai na auxhjoÔn kai to qrhmatooikonomikì Ðdruma ja mporoÔse na daneisteÐ nèa

stoiqeÐa PajhtikoÔ me hmeromhnÐa l xhc enìc ètouc me 11% th deÔterh qroni�, to
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kèrdoc tou to deÔtero ètoc ja  tan arnhtikì (10% - 11% = −1%). H jetik  diafor�

tim¸n pou proèkuye ton pr¸to qrìno me th diat rhsh twn stoiqeÐwn EnerghtikoÔ me

megalÔterh hmeromhnÐa l xhc apì ta stoiqeÐa tou PajhtikoÔ, antistajmÐzetai apì mia

arnhtik  diafor� tim¸n to deÔtero qrìno.

Katal goume, loipìn, ìti h diat rhsh makroprìjesmwn stoiqeÐwn EnerghtikoÔ

sqetik� me ta stoiqeÐa tou PajhtikoÔ, ekjètei to qrhmatooikonomikì Ðdruma ston

kÐnduno epanaqrhmatodìthshc (refinancing risk). Antijètwc, ìtan h apìdosh twn

tameiak¸n ro¸n pou ependÔontai brÐsketai k�tw apì to kìstoc twn tameiak¸n ro¸n,

to qrhmatooikonomikì Ðdruma ektÐjetai se kÐnduno epanepèndushc (reinvestment risk).

Epiplèon ston kÐnduno epanaqrhmatodìthshc kai epanepèndushc pou lamb�nei

q¸ra ìtan metab�llontai ta epitìkia, èna qrhmatooikonomikì Ðdruma antimetwpÐzei ton

kÐnduno thc agor�c. EÐnai gnwstì ìti h axÐa agor�c enìc stoiqeÐou EnerghtikoÔ  

PajhtikoÔ eÐnai isodÔnamh me tic proexoflhtèec mellontikèc tameiakèc roèc autoÔ tou

stoiqeÐou. Epomènwc, h aÔxhsh twn epitokÐwn sumb�llei sthn aÔxhsh tou proexofl-

htikoÔ epitokÐou stic proanaferìmenec tameiakèc roèc kai mei¸nei tic axÐec agor�c twn

stoiqeÐwn EnerghtikoÔ kai PajhtikoÔ. Antijètwc, h pt¸sh twn epitokÐwn aux�nei tic

axÐec agor�c twn stoiqeÐwn EnerghtikoÔ kai PajhtikoÔ. Epiplèon, h mh isodunamÐa

twn hmeromhni¸n l xhc twn makroprìjesmwn stoiqeÐwn EnerghtikoÔ kai PajhtikoÔ

shmaÐnei ìti h aÔxhsh twn epitokÐwn, sumb�llei se meÐwsh thc axÐac agor�c twn s-

toiqeÐwn EnerghtikoÔ tou qrhmatooikonomikoÔ idrÔmatoc se megalÔtero posostì apì

ta stoiqeÐa tou PajhtikoÔ. Autì èqei wc apotèlesma to qrhmatooikonomikì Ðdruma

na ektÐjetai se oikonomik  zhmÐa.

H metablhtìthta twn epitokÐwn kai o kÐndunoc pou h Kentrik  Tr�peza mporeÐ

na apod¸sei se èna kajest¸c �mesa metatrèyimwn kratik¸n apojem�twn (reserve-

targeting regime) topojeteÐ th mètrhsh kai th diaqeÐrish tou kindÔnou epitokÐwn sthn

koruf  twn problhm�twn pou antimetwpÐzoun oi sÔgqronoi dieujuntèc twn qrhma-

tooikonomik¸n idrum�twn.

Oi tr�pezec, genik�, qrhsimopoioÔn di�forec mejìdouc, oi opoÐec kajorÐzoun thn

epÐdrash twn kajar¸n kerd¸n pro tìkwn apì tic metabolèc twn epitokÐwn. Gia

par�deigma, e�n mia epiqeÐrhsh diathr sei amet�blhto to Energhtikì kai Pajhtikì

thc, mia metabol  sta epitìkia èqei epÐptwsh sto kajarì kèrdoc pro tìkwn mìno mèsw
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thc metabol c stic plhrwmèc twn tìkwn twn  dh uparqìntwn stoiqeÐwn EnerghtikoÔ

kai PajhtikoÔ. Kaj¸c ta epitìkia metab�llontai, merik� stoiqeÐa EnerghtikoÔ kai

PajhtikoÔ ephre�zontai kat� th di�rkeia miac periìdou, en¸ �lla ìqi.

SumbatikoÐ ìroi kajorÐzoun poia stoiqeÐa tou EnerghtikoÔ kai tou PajhtikoÔ

epanalamb�nontai pèran miac periìdou. Gia par�deigma, oi plhrwmèc tìkwn se di-

akekrimènec upoj kec me stajer� epitìkia den epanalamb�nontai potè, all� oi plhrwmèc

tìkwn se sugkekrimènec katajèseic me braquprìjesmec hmeromhnÐec l xhc epanalam-

b�nontai gr gora. To kajarì apotèlesma eÐnai ìti h tr�peza me meg�lo qartoful�kio

upojhk¸n stajeroÔ epitokÐou, pou qrhmatodotoÔntai apì katajèseic braquprìjesmh-

c hmeromhnÐac l xhc antimetwpÐzei mia pt¸sh sta èsoda tìkwn kaj¸c ta epitìkia

aux�nontai.

Mia tr�peza thc opoÐac ta stoiqeÐa PajhtikoÔ metab�llontai grhgorìtera apì

ta stoiqeÐa EnerghtikoÔ apokaleÐtai eupaj c stic upoqre¸seic (liability sensitive).

Autì sumbaÐnei diìti h aÔxhsh twn epitokÐwn aux�nei tic plhrwmèc pou gÐnontai s-

touc katajètec perissìtero apì tic plhrwmèc pou lamb�nontai. Diaforetik�, e�n to

Pajhtikì thc tr�pezac perilamb�nei katajèseic gia perissìtero apì èna qrìno, kai

ta d�neia kumainìmenou epitokÐou epanalamb�nontai mhniaÐa, mia aÔxhsh sta epitìkia

ja mporoÔse na sumb�lei se aÔxhsh twn eisro¸n perissìtero apì tic ekroèc kai h

tr�peza ja mporoÔse na eÐnai eupaj c sto Energhtikì (asset sensitive).

1.10.1 UpodeÐgmata antimet¸pishc tou kindÔnou twn epi-

tokÐwn

Up�rqei mia plhj¸ra diaforetik¸n proseggÐsewn gia na metrhjeÐ o kÐndunoc tou epi-

tokÐou. Mia tr�peza pou analamb�nei meg�lo kÐnduno epitokÐou, ja dei to kajarì

perij¸rio epitokÐou kai thn agoraÐa axÐa tou metoqikoÔ kefalaÐou na metab�lletai

shmantik� ìtan ta epitìkia metab�llontai. AntÐjeta mia tr�peza pou analamb�nei

mikrì kÐnduno epitokÐou ja uposteÐ mikrèc allagèc sto kajarì perij¸rio epitokÐou

kai thn agoraÐa axÐa tou metoqikoÔ kefalaÐou. Gia thn antimet¸pish autoÔ tou

probl matoc qrhsimopoioÔntai mia plhj¸ra upodeigm�twn kai montèlwn ìpwc to up-

ìdeigma thc apì koinoÔ diaqeÐrishc (ALM), to upìdeigma q�smatoc   anoÐgmatoc (gap

analysis), montèla prosomoÐwshc, kai ta upodeÐgmata di�rkeiac (duration analysis).
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Na shmeiwjeÐ pwc h efarmog  enìc upodeÐgmatoc den anaireÐ th qr sh k�poiou �l-

lou, kaj¸c h poluplokìthta twn trapezik¸n uphresi¸n kai proiìntwn kaj¸c kai to

genikìtero qrhmatooikonomikì perib�llon epit�ssoun thn tautìqronh qrhsimopoÐhsh

twn �nwji upodeigm�twn. Parak�tw gÐnetai mia sunoptik  anafor� twn montèlwn kai

upodeigm�twn pou anafèrjhsan, en¸ sta epìmena kef�laia gÐnetai mia pio leptomer c

parousÐash me thn bo jeia kai merik¸n efarmog¸n.

Upìdeigma thc apì koinoÔ diaqeÐrishc twn stoiqeÐwn tou EnerghtikoÔ

kai tou PajhtikoÔ

H apì koinoÔ diaqeÐrish EnerghtikoÔ kai PajhtikoÔ anafèretai sth sunolik  politik 

pou efarmìzei èna pistwtikì Ðdruma, ìson afor� th sÔnjesh kai analogÐa twn stoiqeÐ-

wn tou isologismoÔ tou, pou stoqeÔei ston periorismì twn kindÔnwn, sthn Ôparxh

ikanopoihtik c reustìthtac, kefalaiak c ep�rkeiac kai sthn epÐteuxh thc mègisthc  

epidiwkìmenhc apìdoshc mèsa se èna dunamikì kai antagwnistikì oikonomikì perib�l-

lon. Me �lla lìgia afor� thn epilog  gia an�lhyh enìc sugkekrimènou epipèdou

kindÔnou, ¸ste na epiteuqjeÐ h epidiwkìmenh apìdosh.

Genik� h politik  diaqeÐrishc EnerghtikoÔ - PajhtikoÔ prèpei na lamb�nei upìyh

toul�qiston ta parak�tw:

• Touc stìqouc thc tr�pezac (an�ptuxhc, kerd¸n, epèktashc kai �lla)

• Tic exelÐxeic sto qrhmatopistwtikì sÔsthma (agorèc, proiìnta)

• To jesmikì plaÐsio (epopteÐa, kefalaiak  ep�rkeia, upoqrewtikèc katajèseic),

• Thn an�ptuxh tou antagwnismoÔ,

• To eÐdoc kai to kìstoc twn stoiqeÐwn tou PajhtikoÔ (kurÐwc katajèseic),

• To eÐdoc kai thn apìdosh twn stoiqeÐwn tou EnerghtikoÔ (kurÐwc d�neia),

• To qronikì orÐzonta twn stoiqeÐwn tou EnerghtikoÔ kai PajhtikoÔ kai thn

allhlepÐdrash twn l xewn aut¸n,
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• Thn anagkaiìthta gia qr sh sugkekrimènwn stoiqeÐwn tou PajhtikoÔ gia th

qrhmatodìthsh sugkekrimènwn stoiqeÐwn EnerghtikoÔ, ¸ste na up�rqei eu-

qerèsterh kai sunep c diaqeÐrish,

• To eÐdoc kai to bajmì tou kindÔnou pou èqei analhfjeÐ me k�je stoiqeÐo tou

EnerghtikoÔ kai tou PajhtikoÔ

• To gegonìc ìti oi kÐndunoi ephre�zoun tìso to eisìdhma ìso kai thn kajar 

jèsh thc tr�pezac.

Me dedomèna ta parap�nw, ta pistwtik� idrÔmata anaptÔssoun kai tic kat�llhlec

se k�je perÐptwsh teqnikèc gia thn antimet¸pish twn kindÔnwn. Me ton ìro diaqeÐrish

twn kindÔnwn ennooÔme tic enèrgeiec kai ta mètra pou paÐrnei èna pistwtikì Ðdruma,

¸ste oi arnhtikèc epipt¸seic pou mporeÐ na epèljoun apì ènan   perissìterouc kindÔ-

nouc na elaqistopoihjoÔn   na mhdenistoÔn (Oguzsoy and Guven, 1997).

Sthn istorÐa tou trapezikoÔ management emfanÐsthkan mia plhj¸ra upodeigm�twn,

ìpwc ta upodeÐgmata twn Chambers and Charnes, Gioka and Vassiloglou, Kusy and

Ziemba, Kosmidou and Zopounidi. Se genikèc grammèc ta montèla aut�, me b�sh

ton isologismì thc tr�pezac kai lamb�nontac upìyin tic trèqousec timèc twn periou-

siak¸n stoiqeÐwn kai upoqre¸sewn proqwroÔn se mia seir� apì periorismoÔc, ìpwc

gia par�deigma to epÐpedo twn daneÐwn kai twn katajèsewn thn epìmenh perÐodo, h

el�qisth kefalaiak  ep�rkeia sÔmfwna me to sÔmfwno thc BasileÐac, dieujuntikoÔc

kai nomikoÔc periorismoÔc kai �llouc kai katal goun se mia antikeimenik  sun�rthsh.

KÔrioc stìqoc eÐnai h megistopoÐhsh tou kèrdouc ìpwc autì prokÔptei apì ton

isologismì thc tr�pezac en¸ par�llhla stoqeÔoun sthn elaqistopoÐhsh tuqìn u-

perapodìsewn   upoapodìsewn apì touc stìqouc. En suneqeÐa kai me thn qr sh

kat�llhlwn upologistik¸n kai majhmatik¸n programm�twn efarmìzoun sen�ria eu-

aisjhsÐac (sensitivity analysis) wc proc ta epitìkia kai epilÔoun ta antÐstoiqa mon-

tèla gia na katal xoun stic pijanèc timèc twn stoiqeÐwn EnerghtikoÔ kai PajhtikoÔ

tic opoÐec ja prèpei na petÔqei h tr�peza gia thn pragmatopoÐhsh twn stìqwn.
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Upìdeigma Q�smatoc   AnoÐgmatoc

H an�lush q�smatoc (gap analysis) eÐnai mia teqnik  pou sqetÐzetai me thn epÐptwsh

thc allag c twn epitokÐwn sta èsoda   sta èxoda, dhlad  sugkrÐnei th diafor� me

thn opoÐa to Energhtikì kai to Pajhtikì enìc trapezikoÔ idrÔmatoc wrim�zei, ìtan

ta epitìkia metab�llontai. Ta trapezik� idrÔmata efarmìzoun aut  thn an�lush gia

na upologÐsoun thn epÐptwsh twn allag¸n twn epitokÐwn sta kajar� kèrdh touc.

Stìqoc eÐnai na upologisjeÐ to prosdok¸meno kajarì eisìdhma apì tìkouc kai sth

sunèqeia na protajoÔn strathgikèc stajeropoÐhshc   metabol c tou.

gap = (DNII)/(Dr) (1.6)

• DNII : h metabol  twn kajar¸n kerd¸n met� tìkwn (net interest income)

• Dr : eÐnai h metabol  stic timèc twn epitokÐwn

Pio sugkekrimèna kat� thn an�ptuxh tou upodeÐgmatoc q�smatoc (gap) epilègetai

èna qronikì di�sthma entìc tou opoÐou prosdiorÐzetai poia stoiqeÐa tou EnerghtikoÔ

kai tou PajhtikoÔ eÐnai euaÐsjhta se mikrèc allagèc tou epitokÐou (rate-sensitive)

  eÐnai amet�blhta stic mikrèc allagèc tou epitokÐou. To q�sma upologÐzetai wc h

diafor� twn stoiqeÐwn tou EnerghtikoÔ kai twn stoiqeÐwn tou PajhtikoÔ pou èqoun

qarakthrisjeÐ wc euaÐsjhta stic metabolèc tou epitokÐou (rate sensitive ):

gap = RSAs−RSLs (1.7)

ìpou

• gap : q�sma pou parousi�zei h tr�peza

• RSAs : ta euaÐsjhta wc proc tic metabolèc tou epitokÐou stoiqeÐa EnerghtikoÔ

• RSLs : ta euaÐsjhta wc proc tic metabolèc tou epitokÐou stoiqeÐa PajhtikoÔ
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En suneqeÐa kai prokeimènou na upologisjeÐ h epÐdrash thc metabol c twn epitokÐwn

sto kajarì èsodo tìkwn kai na apofasÐsoun ta dioikhtik� stelèqh gia ta megèjh

twn stoiqeÐwn tou EnerghtikoÔ kai PajhtikoÔ, gÐnetai qr sh thc k�twji sqèshc

DNII = gap ·Dr = (RSAs−RSLs) ·Dr (1.8)

Upìdeigma Di�rkeiac

H ènnoia thc di�rkeiac anakalÔfjhke tautìqrona apì ton Federich Macaulay (Macaulay,

1938) kai ton Sir John Hicks (Hicks, 1939). Wstìso kai oi dÔo ereunhtèc eÐqan di-

aforetikoÔc stìqouc. O Macaulay  jele na orÐsei èna mètro sÔmfwna me to opoÐo

dÔo omìloga me koin  hmeromhnÐa l xhc all� diaforetikoÔc trìpouc plhrwm c ja

mporoÔsan na sugkrijoÔn. 'Etsi, sÔmfwna me ton Macaulay, h mèsh qronik  di�rkeia

twn ro¸n plhrwm c enìc qreogr�fou upologÐzetai wc akoloÔjwc:

D =

C1

(1+r)1
· 1 + C2

(1+r)2
· 2 + ...+ (Cn+FVn)

(1+r)n · n
C1

(1+r)
+ C2

(1+r)2
+ · · ·+ Cn+FVn

(1+r)n

(1.9)

• D: DeÐkthc stajmismènhc di�rkeiac (Macaulay Duration)

• r: Apìdosh (required rate of return-yield to maturity)

• C: Roèc (èsodo, tokomerÐdio) pr¸thc periìdou, deÔterhc periìdou, kai �llwn

• n: Sunolik  di�rkeia se periìdouc

• FV: Onomastik  axÐa tou tÐtlou

H di�rkeia apoteleÐ polÔtimh ènnoia, afoÔ parèqei mia kal  prosèggish thc euaisjh-

sÐac thc agoraÐac axÐac enìc qreogr�fou stic metabolèc tou epitokÐou:

dx = −(dr) · (MD) (1.10)

• dx : sumbolÐzei thn posostiaÐa metabol  thc agoraÐac axÐac tou qreogr�fou
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• dr : sumbolÐzei th metabol  sto epitìkio kai

• MD : eÐnai h qronik  di�rkeia se èth

O Hicks, apì thn �llh pleur�, prosp�jhse na metr sei thn euaisjhsÐa twn epi-

tokÐwn gia èna sugkekrimèno omìlogo. SÔmfwna me ton Hicks, h di�rkeia D parèqei

èna mètro èkjeshc tou omolìgou ston kÐnduno twn epitokÐwn, ìpwc orÐzetai akoloÔ-

jwc: D=- (posostì metabol c sthn axÐa) / (posostì metabol c sto proexoflhtikì

epitìkio)

D = −
DV
V
Dr

(1+r)

(1.11)

• D : h di�rkeia,

• DV/V : to posostì metabol c sthn axÐa V tou omolìgou,

• Dr/(1+r) : to posostì metabol c sto proexoflhtikì epitìkio r

Se genikèc grammèc, h di�rkeia apoteleÐ proseggistikì mètro thc elastikìthtac

thc axÐac miac apaÐthshc   upoqrèwshc wc proc to epitìkio. EÐnai h elastikìthta

epitokÐou   enallaktik� h euaisjhsÐa thc tim c tou qreogr�fou se mikrèc metabolèc

tou epitokÐou. H di�rkeia antanakl� thn posostiaÐa pt¸sh sthn tim  tou omolìgou

(dP/P) gia k�je dedomènh aÔxhsh sta epitìkia (dR/(1+R)). LÔnontac thn �nwji

exÐswsh gia dP/P odhgoÔmaste sthn ex c sqèsh

dP/P = −D ∗ [dR/(1 +R)] (1.12)

Sundi�zontac to D kai to (1+R)se mia eniaÐa metablht  MD = D/(1 + R) lam-

b�noume thn tropopoihmènh di�rkeia (modified duration) kai ètsi h sqèsh an�mesa

sthn metabol  thc tim c kai thc apìdoshc tropopoieÐtai kai ekfr�zetai wc ex c

dP/P = −MD ∗ dR (1.13)

H teleutaÐa sqèsh qrhsimopoieÐtai polÔ perissìtero se sqèsh me thn apl  di�rkeia

sthn kajhmerin  praktik  miac tr�pezac diìti eÐnai pio diaisjhtik . Pollaplasi�-

zoume thn tropopoihmènh di�rkeia me mia apl  metabol  sto epitìkio kai ìqi me thn

proexoflhmènh metabol  sta epitìkia.
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Montèla prosomoÐwshc

Prìsfata anaptÔqjhkan montèla prosomoÐwshc gia th dhmiourgÐa senarÐwn stic timèc

twn epitokÐwn kai gia ton kajorismì tou kindÔnou epitokÐwn. Up�rqei ènac meg�loc

arijmìc teqnik¸n prosomoÐwshc sthn agor� pou qrhsimopoioÔntai gia th diaqeÐrish

EnerghtikoÔ kai PajhtikoÔ (KosmÐdou - ZopounÐdhc, 2003). H pio gnwst  teqnik 

prosomoÐwshc gia thn ektÐmhsh aut¸n twn metabol¸n eÐnai h Monte Carlo, h opoÐa

kajorÐzei ton trìpo me ton opoÐo h upokeÐmenh qrhmatooikonomik  metablht  metab�l-

letai.

Gia par�deigma, sun jhc upìjesh eÐnai ìti ta epitìkia akoloujoÔn th logari-

jmokanonik  katanom  (lognormal distribution ). EpÐshc, kajorÐzei thn arqik  axÐa

kai thn ast�jeia thc qrhmatooikonomik c metablht c. B�sei ìlwn aut¸n proso-

moi¸nei ènan arijmì dunat¸n tim¸n pou h qrhmatooikonomik  metablht  mporeÐ na

l�bei kat� th di�rkeia thc sunallag c thc diaqeÐrishc kindÔnou. Gia k�je mia apì

tic prosomoiwtikèc timèc, upologÐzei thn antÐstoiqh tim  sta prokajorismèna diast -

mata kai tèloc sugkrÐnei tic ektim seic thc tim c thc sunallag c, gia na prokÔy-

oun pijanìthtec katanom c sta prokajorismèna diast mata (Smithson, 1998). To

pleonèkthma thc prosèggishc Monte Carlo ènanti thc prosèggishc senarÐwn eÐnai ìti

lamb�nei upìyh thn pijanologik  fÔsh twn metabol¸n twn epitokÐwn.

Tèloc, axÐzei na anaferjeÐ ìti h metablhtìthta tou epitokÐou prokaleÐ diaforopoi -

seic sthn axÐa twn stoiqeÐwn tou isologismoÔ miac tr�pezac. H diaqeÐrish En-

erghtikoÔ - PajhtikoÔ, wc mia shmantik  di�stash thc diaqeÐrishc kindÔnou, apoblèpei

sthn elaqistopoÐhsh tou epitokiakoÔ kindÔnou kai genik� twn diafìrwn morf¸n kindÔ-

nou, diathr¸ntac ton kat�llhlo sunduasmì EnerghtikoÔ kai PajhtikoÔ, ¸ste na

ikanopoihjoÔn oi stìqoi thc epiqeÐrhshc   tou qrhmatooikonomikoÔ idrÔmatoc. Sta

plaÐsia melèthc thc bèltisthc diaqeÐrishc EnerghtikoÔ - PajhtikoÔ, h an�ptuxh enìc

upodeÐgmatoc programmatism¸n stìqwn se sunduasmì me mia an�lush prosomoÐwshc

epitokÐwn, sumb�llei sthn axiolìghsh kai antimet¸pish tou epitokiakoÔ kindÔnou.
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1.11 SÔmfwna BasileÐac

1.11.1 SÔmfwno BasileÐac I

H praktik  thc DiaqeÐrishc KindÔnwn sta qrhmatopistwtik� idrÔmata exelÐqjhke

taqÔthta apì to tèloc thc dekaetÐac tou 1970 wc s mera. Oi shmantikoÐ lìgoi

pou od ghsan se autì,  tan kurÐwc h apeleujèrwsh twn agor¸n, h aÔxhsh thc

taqÔthtac kukloforÐac twn kefalaÐwn, h auxanìmenh poluplokìthta twn qrhma-

tooikonomik¸n ergaleÐwn me thn eisagwg  twn parag¸gwn, kaj¸c epÐshc kai th

qr sh thc teqnologÐac se epÐpedo sunallag¸n all� kai se epÐpedo diaqeÐrishc ke-

falaÐwn. O basikìc par�gontac gia thn pro¸jhsh kai thn an�ptuxh thc praktik -

c thc DiaqeÐrishc KindÔnwn  tan oi an�gkec pou dhmiourg jhkan apì to suneq¸c

exelissìmeno qrhmatooikonomikì perib�llon kaj¸c epÐshc kai apì tic pièseic pou

ask jhkan se epoptikì epÐpedo apì tic ejnikèc arqèc lìgw twn problhm�twn kai

thc ast�jeiac ekeÐnhc thc epoq c. H DiaqeÐrish KindÔnwn sta qrhmatooikonomik�

idrÔmata akoloÔjhse me kajustèrhsh autèc tic exelÐxeic pagkosmÐwc. H aÔxhsh twn

ptwqeÔsewn sta trapezik� idrÔmata kurÐwc thn dekaetÐa tou 1970 od ghse tic arqèc

na eis�goun jesmoÔc kai kanìnec sqetik� me thn Kefalaiak  Ep�rkeia. Oi kefala-

iakèc apait seic ènanti tou pistwtikoÔ kindÔnou pro rjan kurÐwc apì thn èlleiyh

swst c diaqeÐrishc tou daneiakoÔ qartofulakÐou twn trapezik¸n idrum�twn.

O shmantikìteroc par�gontac gia thn DiaqeÐrish KindÔnwn pou tèjhke apì tic E-

poptikèc Arqèc eÐnai h Kefalaiak  Ep�rkeia, pou stoqeÔei na jèsei el�qisto epÐpedo

idÐwn kefalaÐwn pou prèpei na èqei k�je pistwtikì Ðdruma se sqèsh me ton analam-

banìmeno pistwtikì kÐnduno. EÐnai pr¸th for� pou sundèetai to Ôyoc twn IdÐwn

KefalaÐwn me to pistwtikì kÐnduno kai kajier¸netai o suntelest c feregguìthtac

gia thn antimet¸pish tou pistwtikoÔ kindÔnou. O Suntelest c Feregguìthtac orÐze-

tai wc o lìgoc twn IdÐwn KefalaÐwn tou PistwtikoÔ IdrÔmatoc proc ta stoiqeÐa

tou EnerghtikoÔ kai ta ektìc isologismoÔ stoiqeÐa stajmismèna me ton kÐnduno tou-

c. H el�qisth tim  tou Suntelest  kajier¸jhke sto 8% kai eÐnai sqediasmènoc na

kalÔptei ton kÐnduno mh ekpl rwshc thc upoqrèwshc tou antisumballìmenou se ìlec

tic morfèc. 'Etsi to SÔmfwno thc BasileÐac epèballe èna el�qisto eniaÐo deÐkth ke-

falaiak c ep�rkeiac 8% kai enarmìnise gia pr¸th for� to diejnèc epoptikì sÔsthma.
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O upologismìc tou prokÔptei me ton Ðdio trìpo ìpwc kai o suntelest c feregguìth-

tac mìno pou se aut  thn anaje¸rhsh prostèjhkan sto Stajmismèno Energhtikì

stoiqeÐa apì to qartoful�kio sunallag¸n, ¸ste na antiproswpeÔetai kai o kÐndunoc

agor�c epiplèon tou pistwtikoÔ kindÔnou. Ta stoiqeÐa aut� stajmÐzontai an�loga me

ton kÐnduno pou proèrqetai apì th metabol  tim¸n sunall�gmatoc, metoq¸n, epitokÐ-

wn kai �llwn paramètrwn thc agor�c.

H dekaetÐa tou 1980 qarakthrÐsthke apì meg�lh metablhtìthta stic paramètrouc

thc agor�c kai tou sunall�gmatoc kai idiaÐtera sta epitìkia, me apotèlesma arn-

htikèc epipt¸seic sthn kerdoforÐa twn Pistwtik¸n Idrum�twn. Me aform  th nèa

qrhmatooikonomik  k�tastash oi Epoptikèc Arqèc epèkteinan touc  dh up�rqontec

kanìnec kai jèspisan nèouc dÐnontac perissìtero èmfash sthn efarmog  twn Kefala-

iak¸n Apait sewn kai ston kÐnduno agor�c me thn epibol  tou DeÐkth Kefalaiak c

Ep�rkeiac. EÐnai shmantikì na epishm�noume ìti h epopteÐa tou kindÔnou agor�c eÐnai

pio perÐplokh apì aut  tou pistwtikoÔ kindÔnou epeid  up�rqei pijanìthta sf�lmatoc

me th dipl  mètrhsh kindÔnou, afoÔ den prìkeitai gia ajroistik . EÐnai gnwstì ìti

o basikìc trìpoc antimet¸pishc kindÔnou se èna qartoful�kio eÐnai h diaforopoÐhsh

tou. Gia par�deigma, o kÐndunoc agor�c se èna qartoful�kio pou apoteleÐtai apì

2 metoqèc den isoÔtai me to algebrikì �jroisma twn kindÔnwn agor�c 2 qartofu-

lakÐwn pou to kajèna apoteleÐtai apì mÐa apì tic dÔo metoqèc. Oi epoptikèc arqèc

prèpei epomènwc na epitrèyoun to sumyhfismì jèsewn se axiìgrafa me uyhl  arn-

htik  susqètish ¸ste na anagnwrÐzoun th basik  teqnik  antist�jmishc kindÔnou.

Se aut  thn kateÔjunsh kin jhke to SÔmfwno thc Epitrop c thc BasileÐac to 1996

epitrèpontac sta Pistwtik� idrÔmata na qrhsimopoioÔn eswterik� montèla basismèna

sth mejodologÐa thc Mègisthc Dunhtik c ZhmÐac. H mèjodoc aut  mac dÐnei apotelès-

mata pou aforoÔn ton upologismì tou kindÔnou agor�c enìc qartofulakÐou kai twn

sunepagìmenwn Kefalaiak¸n Apait sewn.

Sth dekaetÐa tou 1990 emfanÐsthkan peript¸seic katastrofik¸n zhmi¸n se Pistwtik�

IdrÔmata exaitÐac kindÔnwn pou den proèrqontan oÔte apì ajèthsh ekpl rwshc upo-

qrèwshc apì antisumballìmeno oÔte apì meg�lh metablhtìthta paragìntwn agor�c,

all� apì atèleiec tou plaisÐou leitourgÐac. Me aform  k�poiec qrhmatooikonomikèc

dusleitourgÐec kai ptwqeÔseic se Pistwtik� IdrÔmata genn jhke h an�gkh diaqeÐrishc
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enìc prwtoemfanizìmenou tÔpou kindÔnou, tou legìmenou leitourgikoÔ kindÔnou.

Ta apotelèsmata apì thn epibol  twn kanìnwn tou Sumf¸nou  tan shmantik� kai

den �rghsan na fanoÔn sto trapezikì sÔsthma me thn aÔxhsh twn epoptik¸n idÐwn

kefalaÐwn kaj¸c epÐshc kai me th dhmiourgÐa epoptik¸n sunjhk¸n isìtimou antag-

wnismoÔ. Par' ìla aut� ìmwc, me tic nèec exelÐxeic  tan aparaÐthth h anaje¸rhs 

tou. Shmantikèc qrhmatooikonomikèc exelÐxeic periìrisan thn apotelesmatikìtht�

tou, kaj¸c ousiastik� basizìtan se mÐa ìqi kai tìso euèlikth mejodologÐa sta-

jmÐsewn pistwtikoÔ kindÔnou.

To 1999 h Epitrop  thc BasileÐac èdwse sth dhmosiìthta to anajewrhmèno

èggrafo tou 1988 proc sqoliasmì se jèmata pistwtikoÔ kindÔnou. To nèo keÐ-

meno od ghse se suneqeÐc diabouleÔseic metaxÔ twn kentrik¸n forèwn. H basik 

mejodologÐa tou pr¸tou anajewrhmènou Sumf¸nou thc BasileÐac afor� �mesa ta

epoptik� idÐa kef�laia. Oi stajmÐseic pistwtikoÔ kindÔnou orÐzontai an� kathgorÐ-

a ofeilètou, dhlad  mikrìterou pistwtikoÔ kindÔnou eÐnai oi Kentrikèc Kubern seic

kai Kentrikèc Tr�pezec, kai sth sunèqeia akoloujoÔn ta Pistwtik� IdrÔmata kai oi

Epiqeir seic. EpÐshc, oi stajmÐseic pistwtikoÔ kindÔnou gia èkjesh ènanti kentrik¸n

kubern sewn kai trapez¸n ja basÐzontai se diaqwrismì twn krat¸n an�loga me ta

stoiqeÐa tou OOSA. Autì shmaÐnei ìti ta kr�th mèlh tou OOSA ja an koun se

A' Z¸nh pistwtikoÔ kindÔnou, en¸ ta loip� kr�th ja eÐnai se B' Z¸nh uyhlìterou

kindÔnou. EpÐshc, oi braquprìjesmec diatrapezikèc topojet seic orÐzontai se 12

m nec.

1.11.2 SÔmfwno BasileÐac II

To pr¸to SÔmfwno thc BasileÐac to 1988, pou od ghse se suneqeÐc diabouleÔ-

seic metaxÔ twn kentrik¸n forèwn, eÐqe wc apotèlesma nèec anajewr seic kai epi-

bol  nèwn kanìnwn epopteÐac. To 2001, h Epitrop  exèdwse kai nèo èggrafo, sto

opoÐo parousi�zontai me leptomerèstero trìpo oi anajewrhmènec prot�seic, me prob-

lepìmeno qrìno efarmog c to 2004. H Eurwpaik  'Enwsh me th seir� thc exèdwse

keÐmeno proc sqoliasmì, to opoÐo ousiastik� st rize to èggrafo thc BasileÐac all�

estÐaze perissìtero se jèmata pou aforoÔsan apokleistik� th Nomismatik  'Enwsh

kai apotèlese b�sh gia thn enarmìnish thc BasileÐac sta plaÐsia thc Eurwz¸nhc.
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To nèo plaÐsio epekteÐnetai ìso afor� thn kefalaiak  epopteÐa, se jèmata e-

poptikoÔ elègqou, peijarqÐac thc agor�c kai stic el�qistec kefalaiakèc apait seic.

H teleutaÐa anaje¸rhsh perièqei merikèc shmantikèc kai prwtoporiakèc idèec, pou

prèpei na uiojet soun oi ejnikèc epoptikèc arqèc. H anaje¸rhsh tou EpoptikoÔ

PlaisÐou to 2001 perilamb�nei kai epiplèon Kefalaiakèc Apait seic gia thn k�luyh

zhmi¸n pou endèqetai na proèljoun apì leitourgikì kÐnduno, ìpwc probl mata se

teqnik� sust mata upost rixhc, anjr¸pina l�jh, fusikèc katastrofèc   par�nomec

pr�xeic. O leitourgikìc kÐndunoc ufÐstatai se ìlo to eÔroc twn drasthriot twn twn

Pistwtik¸n Idrum�twn apì Ðdrushc kai eÐnai dÔskoloc kai dusqer c ston entopismì

tou. Se autì to eÐdoc kindÔnou an koun koinwnik� gegonìta kai katastrofèc ìpwc

to tromokratikì peristatikì thc 11hc SeptembrÐou, to opoÐo prok�lese meg�lo Ôyoc

oikonomik¸n zhmi¸n. An kai h prosp�jeia pou gÐnetai gia thn posotik  tou mètrhsh

sqetik� me tic Kefalaiakèc Apait seic eÐnai shmantik , eÐnai dÔskolo na eÐmaste bè-

baioi gia thn pragmatik  èkjesh thc tr�pezac sto leitourgikì kÐnduno. Kai epiplèon,

parìlo pou parousi�zontai problhmatismoÐ kai duskolÐec sthn teqnik  an�lush twn

stoiqeÐwn, oi Epoptikèc Arqèc jewroÔn wc dedomènh th summìrfwsh twn Pistwtik¸n

Idrum�twn sth sugkekrimènh prìtash.

Oi prot�seic gia epoptikì èlegqo apoblèpoun sthn eujugr�mmish twn epoptik¸n

arq¸n twn krat¸n thc Om�dac twn 10 me tic epoptikèc praktikèc oi opoÐec efarmì-

zontai apo thn Kentrik  Omospondiak  Tr�peza twn Hnwmènwn Politei¸n Amerik c.

'Etsi, oi epoptikèc arqèc ofeÐloun na parakoloujoÔn thn ep�rkeia twn susthm�twn

diaqeÐrishc kindÔnou, thn poiìthta thc etairik c diakubèrnhshc, thn èkjesh kindÔnwn,

thn kefalaiak  ep�rkeia, th reustìthta, tic logistikèc arqèc kai thn poiìthta kerd-

oforÐac miac tr�pezac. Me autì ton trìpo, ja èqoun th dunatìthta na epib�lloun

se k�je qrhmatooikonomikì Ðdruma tic el�qistec kefalaiakèc apait seic, oi opoÐec

ja mporoÔn na eÐnai kai uyhlìterec apì to el�qisto ìrio twn 8%, an�loga me thn

ektim¸menh èkjesh kindÔnou thc tr�pezac.
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Pr¸toc pul¸nac: El�qistec Kefalaiakèc apait seic (minimum capital re-

quirements). O orismìc twn idÐwn kefalaÐwn, oi el�qistec apait seic tou 8% twn

idÐwn kefalaÐwn se sqèsh me to stajmismèno energhtikì kai oi diat�xeic anaforik�

me thn epoptik  metaqeÐrish twn kindÔnwn agor�c paramènoun amet�blhtec. H kÔria

diaforopoÐhsh ègkeitai sthn mètrhsh tou pistwtikoÔ kindÔnou perilambanomènhc kai

thc epoptik c antimet¸pishc twn mèswn kai teqnik¸n meÐwshc tou en lìgw kindÔnou,

kaj¸c kai sthn kajièrwsh epiprìsjetwn kefalaiak¸n apait sewn gia ton leitourgikì

kÐnduno. Gia thn mètrhsh tou pistwtikoÔ kindÔnou parèqontai dÔo kÔriec enallaktikèc

mèjodoi: a) h tupopoihmènh mèjodoc (standardised), ìpou oi suntelestèc st�jmish-

c prosdiorÐzontai me b�sh tic diabajmÐseic organism¸n axiolìghshc pistolhptik c

ikanìthtac kai b) h mèjodoc twn eswterik¸n diabajmÐsewn (IRB), ìpou ta Pistwtik�

IdrÔmata mporoÔn me b�sh eswterikèc ektim seic thc pistolhptik c ikanìthtac twn

pistoÔqwn na ektim soun ton pistwtikì kÐnduno. Gia k�poiec kathgorÐec anoigm�twn

parèqontai dÔo enallaktikèc, h basik  prosèggish (Foundation) kai h exeligmènh

prosèggish (Advanced).

O deÔteroc pul¸nac tou Sumf¸nou thc BasileÐac stoqeÔei na enjarrÔnei thn

t rhsh uyhl¸n prodiagraf¸n sth diaf�neia kai parousÐash twn analambanìmenwn

kindÔnwn. 'Osec tr�pezec ektim�tai sthn agor� ìti an koun se uyhloÔ kindÔnou idrÔ-

mata   èqoun aneparkèc sÔsthma diaqeÐrishc kindÔnwn, ja touc epib�llontai kur¸seic

mèsw uyhlìterwn perijwrÐwn epitokÐou sto diatrapezikì daneismì kai sto ekdidìmeno

qrèoc. H diaf�neia twn stoiqeÐwn eÐnai upoqrewtik , kai epikentr¸netai se sug-

kekrimènouc tomeÐc. AutoÐ aforoÔn kurÐwc stoiqeÐa gia thn kefalaiak  ep�rkeia kai

th sÔnjesh twn epoptik¸n idÐwn kefalaÐwn, thn analutik  parousÐash twn ekjèsewn

se kÐnduno an� proiìn kai tic diaf�neiec twn diadikasi¸n diaqeÐrishc kindÔnwn.

DeÔteroc pul¸nac: DiadikasÐa epoptik c axiolìghshc (supervisory review

process). To mèroc autì tou plaisÐou eis�gei genikèc arqèc tètoiec ¸ste na dias-

falÐzetai h kefalaiak  ep�rkeia twn Pistwtik¸n Idrum�twn pèran twn mhqanism¸n

tou pr¸tou pul¸na. Ta Pistwtik� IdrÔmata ja prèpei na diajètoun sÔsthma ek-

tÐmhshc kefalaiak c ep�rkeiac kai na kajorÐzoun ta kef�laia pou apaitoÔntai gia

thn k�luyh twn kindÔnwn pou analamb�noun. Oi epoptikèc arqèc axiologoÔn touc

kindÔnouc kaj¸c kai tic diadikasÐec parakoloÔjhshc kai mètrhshc aut¸n kai dÔnatai
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na apaitoÔn prìsjetec kefalaiakèc apait seic stic peript¸seic ìpou den up�rqei

pl rhc summìrfwsh me tic diat�xeic tou pr¸tou pul¸na   k�poioi kÐndunoi pou den

antimetwpÐzontai apì ton pr¸to pul¸na, den èqoun kalufjeÐ epark¸c me kef�laia

apì ta Pistwtik� IdrÔmata. Oi genikèc arqèc pou dièpoun to mèroc autì tou plaisÐou

eÐnai: a) ta Pistwtik� IdrÔmata ja prèpei na èqoun diadikasÐa ektÐmhshc thc sunolik c

kefalaiak c touc ep�rkeiac se sqèsh me touc kindÔnouc pou analamb�noun an�loga

me thn strathgik  touc kai b) oi epoptikèc arqèc prèpei na axiologoÔn tic eswterikèc

ektim seic twn Pistwtik¸n Idrum�twn anaforik� me thn kefalaiak  ep�rkeia kai thn

strathgik  touc kaj¸c epÐshc kai thn ikanìthta touc na parakoloujoÔn kai na sum-

morf¸nontai me tic diat�xeic pou aforoÔn ton deÐkth kefalaiak c ep�rkeiac kaj¸c kai

na lamb�noun ta aparaÐthta mètra efìson den eÐnai ikanopoihmènec me to apotèlesma

thc sqetik c diadikasÐac.

Oi el�qistec kefalaiakèc apait seic apoteloÔn thn basik  mejodologÐa ìpwc

katagr�fetai sto pr¸to SÔmfwno, me epiplèon èna sÔnolo prosjhk¸n kai nèwn epi-

log¸n. Oi tr�pezec ja eÐnai se jèsh na efarmìsoun kai na akolouj soun tou-

c nèouc kanìnec dhmiourg¸ntac èna eswterikì sÔsthma metr sewc tou pistwtikoÔ

kindÔnou, to opoÐo ja anagnwristeÐ apì tic epoptikèc arqèc. O orismìc twn epop-

tik¸n idÐwn kefalaÐwn den ufÐstatai kamÐa allag , ìpwc epÐshc kai oi stajmÐseic tou

pistwtikoÔ kindÔnou orÐzontai an� kathgorÐa ofeilètou. 'Oson afor� stic stajmÐ-

seic ènanti kentrik¸n kubern sewn kai trapez¸n, plèon basÐzontai stic diabajmÐseic

exwterik¸n etairei¸n pistolhptik c axiolìghshc. EpÐshc, oi diabajmÐseic twn exw-

terik¸n etairei¸n pistolhptik c axiolìghshc mporoÔn na efarmostoÔn me an�logo

trìpo kai sth st�jmish pistwtik¸n kindÔnwn pou proèrqontai apì ton trapezikì

kai epiqeirhmatikì q¸ro. Epiplèon, eis�gontai nèoi kanìnec pou sto prohgoÔmeno

èggrafo den up rqan kai aforoÔn thn k�luyh stajmÐsewn epÐ twn titlopoi sewn s-

toiqeÐwn EnerghtikoÔ kaj¸c epÐshc kai braquprìjesmec upoqre¸seic pou upìkeintai

se kefalaiak  apaÐthsh. O orismìc twn braquprìjesmwn diatrapezik¸n topojet -

sewn eÐnai plèon 3 m nec.

Pèra apì tic allagèc sth basik  mejodologÐa èginan kai nèec rujmÐseic, pou

aforoÔn kurÐwc thn prìlhyh kai th mètrhsh tou pistwtikoÔ kindÔnou. Mèsa apì to

anajewrhmèno SÔmfwno dÐnetai h dunatìthta sta trapezik� idrÔmata na anaptÔxoun
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eswterik� sust mata axiolìghshc tou pistwtikoÔ kindÔnou se di�fora epÐpeda polu-

plokìthtac, ¸ste na epiteuqjeÐ akribèsterh st�jmish kindÔnou me thn ègkrish twn

epoptik¸n arq¸n.

TrÐtoc pul¸nac: PeijarqÐa thc Agor�c (market discipline). O trÐtoc pul¸nac

eis�gei diat�xeic anaforik� me thn pareqìmenh apì ta Pistwtik� IdrÔmata proc to

exwterikì plhrofìrhsh gia to Ôyoc twn analambanomènwn kindÔnwn, tic kefalaiakèc

apait seic ènanti twn kindÔnwn aut¸n kai thn akoloujoÔmenh strathgik  prokeimènou

mèsw thc diaf�neiac (disclosure) na enisqujeÐ h peijarqÐa thc agor�c (Kalf�oglou,

2005).
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Kef�laio 2

Montèla DiaqeÐrishc

Periousiak¸n StoiqeÐwn kai

Upoqre¸sewn

2.1 Eisagwg 

H apì koinoÔ diaqeÐrish periousiak¸n stoiqeÐwn kai upoqre¸sewn orÐzetai wc o tautì-

qronoc sundiasmìc (programmatismìc) ìlwn twn stoiqeÐwn ston isologismì miac

tr�pezac upì to prÐsma twn diaforetik¸n dioikhtik¸n stìqwn, dieujuntik¸n peri-

orism¸n kai periorism¸n thc agor�c, me ap¸tero skopì na metri�soun ton kÐnduno

epitokÐou, reustìthtac kai na enisqÔsoun thn axÐa thc tr�pezac (Gup and Brooks,

1993).

S mera, h auxanìmenh diejnopoÐhsh, h pagkosmiopoÐhsh twn qrhmatooikonomik¸n

agor¸n, o auxanìmenoc antagwnismìc stic ejnikèc kai diejneÐc trapezikèc agorèc kai

h eisagwg  sÔnjetwn qrhmatooikonomik¸n proðìntwn èqoun aux sei thn ast�jeia kai

touc kindÔnouc. H ektÐmhsh twn abebaiot twn eÐnai krÐsimh ston oikonomikì sqedi-

asmì. Oi ependutèc epidi¸koun suqn� na anaptÔxoun makroprìjesmec strathgikèc

pou na touc prostateÔoun en�ntia stic abebaiìthtec. All� h axiolìghsh twn makro-

prìjesmwn ependutik¸n strathgik¸n apaiteÐ di�fora stoiqeÐa pou den eÐnai sun jwc

diajèsima. Prèpei na up�rxei ènac trìpoc na paraqjoÔn sen�ria, pou na eÐnai logik�
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sunep  kai basismèna stic ugieÐc kai isqÔousec oikonomikèc arqèc. Epiplèon, ta

ek�stote sen�ria prèpei na eÐnai se jèsh na sundi�soun dedomèna kai t�seic tou par-

eljìntoc. 'Ola ta anwtèrw od ghsan tic tr�pezec na anazht soun apodotikìterec

mejìdouc sth diaqeÐrish twn stoiqeÐwn tou EnerghtikoÔ kai PajhtikoÔ touc. Kat�

sunèpeia, to kentrikì prìblhma thc apì koinoÔ diaqeÐrishc periousiak¸n stoiqeÐwn

kai upoqre¸sewn peristrèfetai gÔrw apì ton isologismì thc tr�pezac kai to kÔrio

er¸thma pou prokÔptei eÐnai: poia ja èprepe na eÐnai h sÔnjesh twn stoiqeÐwn tou

EnerghtikoÔ kai PajhtikoÔ miac tr�pezac dedomènou tou kìstouc kai twn apodìsewn

prokeimènou na epitÔqei sugkekrimènouc stìqouc, ìpwc megistopoÐhsh twn kajar¸n

esìdwn. Aut  h an�gkh èqei odhg sei tic tr�pezec na kajorÐsoun th bèltisth isor-

ropÐa touc metaxÔ thc apodotikìthtac, tou kindÔnou, thc reustìthtac kai �llwn

abebaiot twn. H bèltisth isorropÐa metaxÔ aut¸n twn paragìntwn den mporeÐ na

brejeÐ qwrÐc thn exètash shmantik¸n allhlepidr�sewn pou up�rqoun metaxÔ twn s-

toiqeÐwn tou isologismoÔ thc tr�pezac. 'Enac apì autoÔc, Ðswc kai o shmantikìteroc,

eÐnai h metabol  twn epitokÐwn.

2.2 Anaskìphsh twn teqnik¸n diaqeÐrishc En-

erghtikoÔ kai PajhtikoÔ

Anadif¸ntac sto pareljìn, brÐskoume ta pr¸ta majhmatik� montèla ston tomèa thc

trapezik c dioikhtik c. Ta montèla diaqeÐrishc periousiak¸n stoiqeÐwn kai upo-

qre¸sewn mporeÐ na eÐnai eÐte nteterministik� eÐte stoqastik� (Kosmidou and Zo-

pounidis, 2001). Ta nteterministik� montèla qrhsimopoioÔn grammikì programma-

tismì, anafèrontai se tuqaÐa gegonìta kai eÐnai upologistik� efikt� gia meg�la prob-

l mata. To trapezikì sÔsthma apodèqjhke aut� ta montèla wc qr sima kanonistik�

ergaleÐa (Cohen and Hammer, 1967). Ta stoqastik� montèla, wstìso, sumperilam-

b�nontac th qrhsimopoÐhsh tou programmatismoÔ upì periorismoÔc (chance-constrained

programming), to dunamikì programmatismì (dynamic programming), th jewrÐa di-

adoqik¸n apof�sewn kai to grammikì programmatismì upì abebaiìthta (linear pro-

gramming under uncertainty), gn¸risan mikr  apodoq  kurÐwc lìgw twn upologis-

tik¸n problhm�twn kai duskoli¸n.
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2.2.1 Nteterministik� montèla

Ta pr¸ta majhmatik� montèla ston tomèa tou trapezikoÔ m�natzment emfanÐzontai

apì tic arqèc thc dekaetÐac tou 1960. To nteterministikì grammikì montèlo program-

matismoÔ twn Chambers and Charnes (1961) eÐnai prwtopìro sth diaqeÐrish periousi-

ak¸n stoiqeÐwn. Oi Chambers and Charnes asqol jhkan me thn tupopoÐhsh, exètash

kai ermhneÐa twn qr sewn kai kataskeu¸n pou Ðswc prokÔyoun apì to montèlo majh-

matikoÔ programmatismoÔ pou ekfr�zei pio realistik� apì perasmènec prosp�jeiec tic

pragmatikèc sunj kec twn treqous¸n ergasi¸n. To montèlo touc apeujÔnetai sto

prìblhma kajorismoÔ enìc bèltistou qartofulakÐou gia mia tr�peza se diaforetikèc

qronikèc periìdouc sÔmfwna me tic apait seic twn trapezik¸n steleq¸n, oi opoÐec

ermhneÔontai wc ìria mèsa sta opoÐa to epÐpedo kindÔnou sqetik� me thn apìdosh tou

qartofulakÐou eÐnai apodektì.

Montèla GrammikoÔ kai Mh GrammikoÔ ProgrammatismoÔ

Majhmatikìc programmatismìc eÐnai to sÔnolo twn mejìdwn kai upologistik¸n teqnik¸n

pou qrhsimopoioÔntai gia thn epÐlush miac kathgorÐac problhm�twn beltistopoÐhsh-

c. Ta probl mata aut� perigr�fontai me th bo jeia enìc majhmatikoÔ protÔpou

pou apoteleÐtai apì mÐa pragmatik  sun�rthsh thc opoÐac zhteÐtai to mègisto   to

el�qisto kai apì mia om�da sunjhk¸n pou oi metablhtèc thc sun�rthshc prèpei na

ikanopoioÔn. 'Etsi mporoÔme na orÐsoume ton majhmatikì programmatismì wc èna k-

l�do twn efarmosmènwn majhmatik¸n pou èqei wc antikeÐmeno thn megistopoÐhsh  

elaqistopoÐhsh pragmatik¸n sunart sewn, k�tw apì orismènouc periorismoÔc gia tic

metablhtèc.

H lèxh programmatismìc dÐnei Ðswc thn entÔpwsh ìti prìkeitai gia èna kl�do thc

epist mhc twn hlektronik¸n upologist¸n. Autì den eÐnai swstì, an kai h qrhsi-

mopoÐhsh hlektronik¸n upologist¸n dieukolÔnei kat� polÔ thn epÐlush sÔnjetwn

problhm�twn majhmatikoÔ programmatismoÔ. O ìroc programmatismìc ed¸, dhl¸nei

ìti oi elegqìmenec metablhtèc tou protÔpou prìkeitai na programmatisjoÔn   epi-

legoÔn ètsi ¸ste h sun�rthsh tou protÔpou na beltistopoieÐtai, k�tw apì touc

dosmènouc periorismoÔc.

H majhmatik  diatÔpwsh tou genikoÔ probl matoc tou majhmatikoÔ programma-
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tismoÔ eÐnai h ex c: DÐnetai mia pragmatik  sun�rthsh n metablht¸n

f:<n → < : x = (x1, x2, · · · xn)→ f(x), F ⊆ <n.
To genikì prìblhma tou majhmatikoÔ programmatismoÔ eÐnai h eÔresh

x∗ ∈ F : f(x∗) = max[f(x) : x ∈ F ] (2.1)

H sun�rthsh f(x) lègetai antikeimenik  sun�rthsh, to sÔnolo F lègetai efikt  peri-

oq  kai ta shmeÐa (dianÔsmata) tou F lègontai efiktèc lÔseic tou probl matoc. An h

antikeimenik  sun�rthsh f(x) eÐnai grammik  sun�rthsh twn metablht¸n kai h efikt 

perioq  F ekfr�zetai me grammikèc exis¸seic   anis¸seic wc proc tic metablhtèc, tìte

èqoume èna prìblhma grammikoÔ programmatismoÔ. An mia toul�qiston apì tic upo-

jèseic autèc den isqÔei, tìte èqoume èna prìblhma mh grammikoÔ programmatismoÔ.

'Etsi to genikì prìgramma grammikoÔ programmatismoÔ (linear programming) èqei th

majhmatik  diatÔpwsh:

Na brejeÐ to

z = max(c1 · x1 + c2 · x2 + · · ·+ cn · xn) (2.2)

ìtan

a11 · x1 + a12 · x2 + · · ·+ a1n · xn ≤,=,≥ b1

a21 · x1 + a22 · x2 + · · ·+ a2n · xn ≤,=,≥ b2

· · · · · · · · · · · · · · · · · · · · · · · · · · ·
am1 · x1 + am2 · x2 + · · ·+ amn · xn ≤,=,≥ bm

cj, bi, aij(i = 1, 2, · · · ,m, j = 1, 2, · · · , n), x1, x2, · · · xn ≥ 0

'Eqontac exet�sei th genik  diatÔpwsh enìc probl matoc grammikoÔ programmatismoÔ

eÐnai shmantikì na exet�soume tic apaitoÔmenec proôpojèseic gia thn efarmog  tou s�

èna opoiod pote prìblhma beltistopoi sewc. Autèc eÐnai pou periorÐzoun genik� to

f�sma twn dunatot twn efarmog c tou grammikoÔ programmatismoÔ. Oi proôpojèseic

pou prèpei na isqÔoun gia na diatupwjeÐ èna prìblhma grammikoÔ programmatismoÔ
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eÐnai oi ex c: a) Grammikìthta b) Diairetìthta kai g) Bebaiìthta.

Grammikìthta

'Olec oi sunart seic tou probl matoc, antikeimenik  sun�rthsh kai periorismoÐ prèpei

na eÐnai grammikèc wc proc tic �gnwstec metablhtèc. Autì shmaÐnei ìti prèpei na isqÔ-

oun oi idiìthtec thc analogikìthtac kai thc prosjetikìthtac, dhlad  an y eÐnai mÐa

sun�rthsh r metablht¸n kai a1, a2, · · · , ar eÐnai stajerèc, prèpei na isqÔei

y(a1x1 + a2x2 + · · ·+ arxr) = a1y(x1) + a2y(x2) + · · ·+ ary(xr) (2.3)

Se pollèc peript¸seic stic opoÐec den isqÔei apìluta h proôpìjesh thc grammikìth-

tac mporeÐ na gÐnei mia arket� kal  prosèggish me grammikèc sunart seic.

Diairetìthta

To montèlo tou grammikoÔ programmatismoÔ upojètei ìti k�je drasthriìthta (dhlad 

metablht ) eÐnai suneq c kai epomènwc �peira diairet . Autì sunep�getai ìti ìla ta

epÐpeda drasthriot twn kai ìlec oi qr seic pìrwn epitrèpetai na p�roun klasmatikèc

timèc   akèraiec timèc. 'Otan h upìjesh thc diairetìthtac den isqÔei up�rqoun dÔo

endeqìmena : a) Na agnohjeÐ h upìjesh aut , na lujeÐ to prìblhma me mejìdouc

grammikoÔ programmatismoÔ, kai oi timèc twn metablht¸n na strogguleujoÔn sthn

kontinìterh akèraia mon�da. H mèjodoc aut  efarmìzetai kurÐwc ìtan oi timèc twn

metablht¸n eÐnai meg�lec, b) 'Otan oi timèc twn metablht¸n eÐnai mikrèc (p.q. 0   1)

ìpwc se poll� probl mata ependÔsewn tìte prèpei na qrhsimopoihjoÔn teqnikèc tou

akèraiou programmatismoÔ.

Bebaiìthta

To montèlo tou grammikoÔ programmatismoÔ proôpojètei ìti ìloi oi par�metroi tou

probl matoc eÐnai gnwstèc me apìluth bebaiìthta. Sthn perÐptwsh pou merikoÐ  

ìloi oi suntelestèc thc antikeimenik c sun�rthshc   twn periorism¸n eÐnai tuqaÐec

metablhtèc to prìblhma gÐnetai prìblhma stoqastikoÔ programmatismoÔ.
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Oi Eatman and Sealey (1979) anèptuxan èna polustoqikì grammikì montèlo program-

matismoÔ gia th diaqeÐrish tou isologismoÔ miac emporik c tr�pezac. Oi antikeimenikoÐ

stìqoi pou qrhsimopoi jhkan sto �rjro touc basÐzontai sthn kerdoforÐa kai th fer-

egguìthta. H kerdoforÐa miac tr�pezac upologÐzetai apì thn sun�rthsh kèrdouc.

Efìson oi prwtarqikoÐ stìqoi twn trapezik¸n steleq¸n, ektìc apì thn kerdoforÐa,

eÐnai h reustìthta kai o kÐndunoc, tìte autoÐ oi dÔo teleutaÐoi antikatoptrÐzoun kai

ton antikeimenikì stìqo thc feregguìthtac thc tr�pezac.

Ektìc apì touc Eatman and Sealey , oi Giokas and Vassiloglou (1991) anèptux-

an èna polustoqikì montèlo programmatismoÔ gia th diaqeÐrish tou EnerghtikoÔ -

PajhtikoÔ trapez¸n. Upost rixan ìti ektìc apì th megistopoÐhsh twn esìdwn, h

diaqeÐrish prospajeÐ na elaqistopoi sei touc kindÔnouc pou perièqontai sth dianom 

tou kefalaÐou thc tr�pezac, ìpwc thn exasf�lish tou meridÐou agor�c, thn aÔxhsh

tou megèjouc katajèsewn kai twn daneÐwn. O sumbatikìc grammikìc programma-

tismìc den mporeÐ na qeiristeÐ tètoiou eÐdouc probl mata, kaj¸c mporeÐ na qeiristeÐ

èna monadikì stìqo sthn antikeimenik  sun�rthsh. O programmatismìc stìqwn eÐnai

h pio diadedomènh prosèggish ston tomèa thc polukrit riac an�lushc apof�sewn, pou

kajist� ikanì ton apofasÐzonta na enswmat¸sei eÔkola polu�rijmouc periorismoÔc

kai stìqouc.

Kurtì montèlo beltistopoÐhshc -convex optimization model

'Ena kurtì montèlo beltistopoÐhshc eÐnai thc ex c morf c

minimizef0(x) (2.4)

upì ton periorismì fi(x) ≤ bi, i = 1, 2, · · · ,m, ìpou oi sunart seic f0, · · · , fm eÐnai

kurtèc. Na shmeiwjeÐ pwc ta montèla grammikoÔ programmatismoÔ apoteloÔn eidik 

perÐptwsh twn kurt¸n problhm�twn megistopoÐhshc.

2.2.2 Stoqastik� montèla

Pèra apì ta nteterministik� montèla, di�fora stoqastik� montèla èqoun anaptuqjeÐ

apì th dekaetÐa tou 1970. Aut� ta montèla, sthn pleioyhfÐa touc, proèrqontai apì
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th jewrÐa qartofulakÐou tou Markowitz (1952, 1959) kai eÐnai gnwst� wc montèla

mèsou - diaspor�c. SÔmfwna me aut  thn prosèggish o kÐndunoc metriètai apì th

diaspor� se mia apl  perÐodo sqediasmoÔ, oi apodìseic eÐnai kanonik� katanemhmènec

kai ta trapezik� stelèqh qrhsimopoioÔn sunart seic qrhsimìthtac apostrof c tou

kindÔnou.

Montèla programmatismoÔ upì periorismoÔc

Oi Charnes and Thore (1966), Charnes and Littlechild (1968) anèptuxan montèla

programmatismoÔ upì periorismoÔc (chance constrained programming models). Aut�

ta montèla ekfr�zoun mellontikèc katajèseic kai exofl seic daneÐwn wc kanonik�

katanemhmènec tuqaÐec metablhtèc kai antikajistoÔn thn ep�rkeia kefalaÐou me peri-

orismoÔc se ait seic apìsurshc. Autèc oi proseggÐseic odhgoÔn se èna upologistik�

efiktì sqèdio gia realistikèc katast�seic.

Diadoqik  jewrhtik  prosèggish apof�sewn

To 1969, o Wolf prìteine th diadoqik  jewrhtik  prosèggish apof�sewn (sequential

decision theoretic approach) prokeimènou na brei mia bèltisth lÔsh mèsw thc dunat c

aparÐjmhshc. Aut  h teqnik  den katal gei se saf  bèltisth lÔsh se probl mata

me qronikì orÐzonta megalÔtero thc miac periìdou. Prokeimènou na exhg sei autì to

shmeÐo o Wolf isqurÐzetai ìti h epÐlush enìc montèlou miac periìdou eÐnai isodÔnamh

me th lÔsh pou prokÔptei apì èna montèlo n periìdwn. H prosèggish aut  ìmwc den

lamb�nei upìyh thc thn tautìqronh hmeromhnÐa l xhc EnerghtikoÔ kai PajhtikoÔ.

Dunamikìc programmatismìc

Oi Samuelson (1969), Merton (1969, 1990) kai �lloi montelopoÐhsan probl mata

dunamikoÔ programmatismoÔ. KÔrioc stìqoc aut c thc prosèggishc eÐnai h diamìr-

fwsh enìc kentrikoÔ diast matoc gia tic pio drast riec metablhtèc se k�je qronik 

perÐodo. EÐte algìrijmoi dunamikoÔ programmatismoÔ eÐte algìrijmoi peperasmènwn

stoiqeÐwn kai oi dÔo eÐnai aparaÐthtoi gia thn epÐlush autoÔ tou probl matoc.
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Stoqastikìc grammikìc programmatismìc

Mia �llh melèth diaqeÐrishc periousiak¸n stoiqeÐwn anafèretai sto stoqastikì gram-

mikì programmatismì (stochastic linear programming with simple recourse - SLP-

SR), gnwstìc kai wc grammikìc programmatismìc upì abebaiìthta (linear program-

ming under uncertainty - LPUU). H teqnik  aut  qarakthrÐzei k�je pragmatopoÐhsh

twn tuqaÐwn metablht¸n apì ènan periorismèno arijmì dunat¸n apotelesm�twn kai

qronik¸n periìdwn.

Montèla prosomoÐwshc

Oi Derwa (1972), Robinson (1973) kai Grubmann (1987) anafèroun epituqeÐc u-

lopoi seic montèlwn prosomoÐwshc aneptugmèna gia di�forouc qrhmatooikonomikoÔc

organismoÔc. O Derwa, gia par�deigma, qrhsimopoÐhse èna upologistikì montèlo,

to opoÐo leitourgeÐ sthn tr�peza Societe Generale kai belti¸nei th l yh apof�sewn

diaqeÐrishc stic tr�pezec. To montèlo dhmiourg jhke wc dèntro apof�sewn to opoÐo

exelÐssontan stadiak� kai exètaze touc par�gontec pou sugklÐnoun stouc kÔriouc

antikeimenikoÔc stìqouc thc tr�pezac. O Ðdioc sumpèrane ìti ta probl mata pou

prokÔptoun me thn eisagwg  montèlwn sthn diaqeÐrish eÐnai polÔ pio dÔskola na

epilujoÔn apì ìti ta teqnik�, ta opoÐa sundèontai me majhmatik� kai thn epexergasÐa

stoiqeÐwn.

Dunamik� genikeumèna dÐktua

Mia �llh prosèggish eÐnai ta dunamik� genikeumèna dÐktua (dynamic generalized

networks), h opoÐa qrhsimopoi jhke apì touc Mulvey and Vladimirou (1992) sth-

n antimet¸pish problhm�twn qrhmatooikonomikoÔ programmatismoÔ. Anèptuxan èna

montèlo sto plaÐsio tou genikeumènou diktÔou pollapl¸n senarÐwn, to opoÐo sullam-

b�nei ta aparaÐthta qarakthristik� twn qrhmatooikonomik¸n problhm�twn apìfashc

diaforetik¸n diakrit¸n qrìnwn kai antiproswpeÔei thn abebaiìthta apì èna sÔnolo

diakrit¸n senarÐwn apì abèbaiec posìthtec. Parìla aut� ta montèla eÐnai mikrìterou

megèjouc kai aut  h prosèggish den eÐnai ikan  na lÔsei probl mata praktik c fÔsh-

c. Oi Mulvey and Crowder (1979), Dantzig and Glynn (1990) qrhsimopoÐhsan tic
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mejìdouc deigmatolhyÐac kai thn mèjodo omadopoÐhshc “cluster analysis” antÐstoiqa,

gia na periorÐsoun ton apitoÔmeno arijmì senarÐwn prokeimènou na sull�boun thn

abebaiìthta kai na diathr soun thn upologistik  epiteuximìthta twn stoqastik¸n

programm�twn pou prokÔptoun.

Orismèna probl mata qrhmatooikonomikoÔ sqediasmoÔ tÐjentai wc montèla dunamik¸n

genikeumènwn diktÔwn me stoqastikèc paramètrouc. Tètoia eÐnai h katanom  stoiqeÐ-

wn EnerghtikoÔ gia thn epilog  qartofulakÐou, h diejn c diaqeÐrish metrht¸n kai

h antist�jmish emporik¸n sunallag¸n. Parìlo to meg�lo mègejoc twn epakìlou-

jwn stoqastik¸n programm�twn, h dom  tou diktÔou mporeÐ na prowjhjeÐ mèsw thc

strathgik c epÐlushc dÐnontac aÔxhsh se apotelesmatikèc efarmogèc.

Sth sunèqeia tou kefalaÐou, gÐnetai parousÐash twn ex c montèlwn apì koinoÔ

diaqeÐrishc: nteterministikì montèlo grammikoÔ programmatismoÔ, polustoqikì mon-

tèlo programmatismoÔ, poluperiodikì stoqastikì grammikì montèlo, polukrit rio

montèlo grammikoÔ programmatismoÔ ta opoÐa anaptÔqjhkan apì touc Chambers and

Charnes, Gioka and Vassiloglou, Kusy and Ziemba, Kosmidou and Zopounidi anti-

stoÐqwc, kaj¸c kai thc jewreÐac qartofulakÐou tou Markowitz.

2.3 Nteterministikì grammikì montèlo program-

matismoÔ

To nteterministikì grammikì montèlo programmatismoÔ twn Chambers and Charnes

(1961) eÐnai apì ta pr¸ta pou emfanÐsjhkan sto q¸ro thc apì koinoÔ diaqeÐrishc. Oi

Chambers and Charnes asqol jhkan me thn tupopoÐhsh, exètash kai ermhneÐa twn

qr sewn kai kataskeu¸n pou Ðswc prokÔyoun apì to montèlo majhmatikoÔ program-

matismoÔ pou ekfr�zei pio realistik� apì peperasmènec prosp�jeiec tic pragmatikèc

sunj kec twn treqous¸n ergasi¸n. Stìqoc twn dÔo suggrafèwn eÐnai o qrhma-

tooikonomikìc sqediasmìc enìc qartofulakÐou trapez¸n se kajorismènec qronikèc

periìdouc. Efarmog  tou montèlou ègine sthn Kentrik  Tr�peza Amerik c. Up-

ojètoun ìti o trapezÐthc gnwrÐzei ta epÐpeda twn katajèsewn, epitokÐwn kai idÐwn

kefalaÐwn pou epikratoÔn, se diaforetikèc mellontikèc hmeromhnÐec. Stìqoc tou

loipìn eÐnai h megistopoÐhsh tou kèrdouc. Up�rqei mia epilog  metaxÔ diaforetik¸n
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logariasm¸n kukloforoÔntoc EnerghtikoÔ (d�neia, kubernhtik� qreìgrafa, omìlo-

ga), ìpwc epÐshc kai diaforetikèc hmeromhnÐec l xhc. Gia to skopì autì orÐzoun èna

stajmismèno mèso tìso gia ta stoiqeÐa tou EnerghtikoÔ ìso kai tou PajhtikoÔ. An

orÐsoume wc :

• L0 : Diakrat seic kai metrht�

• L1 : Qreìgrafa dhmosÐou di�rkeiac enìc ètouc

• L2 : Qreìgrafa dhmosÐou di�rkeiac dÔo et¸n

• L3 : Qreìgrafa dhmosÐou di�rkeiac tri¸n et¸n

• L4 : 'Alla qreìgrafa di�rkeiac tri¸n et¸n

• L5 : D�neia l xewc se èna ètoc

• L6 : D�neia l xewc se dÔo èth

tìte ja èqoume

A = 0, 005 · L1 + 0, 04 · L2 + 0, 04 · L3 + 0, 06 · L4 + 0, 1 · (L5 + L6) (2.5)

ìpou to A antistoiqeÐ sta stoiqeÐa tou EnerghtikoÔ en¸ ta b�rh (0,005 0,04 0,04 0,06

0,1) aux�nontai kaj¸c metakinoÔmeja apì perissìtero se ligìtero eÔkola reustopoi -

sima stoiqeÐa EnerghtikoÔ. Gia par�deigma to L1 pou antistoiqeÐ se qreìgrafa

dhmosÐou di�rkeiac enìc ètouc èqei mikrìtero suntelest  apì to L2 pou antistoiqeÐ

se qreìgrafa dhmosÐou di�rkeiac dÔo et¸n kaj¸c eÐnai pio eÔkola reustopoi simo.

Gia to lìgo autì to L0 èqei mhdenikì suntelest  kaj¸c antistoiqeÐ se metrht�. An

orÐsoume epÐshc :

• D1 : Katajèseic ìyewc kai tamieuthrÐou

• D2 : Katajèseic projesmÐac

• D3 : Diatrapezikìc daneismìc apì thn Federal kai �llec tr�pezec
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D = 0, 47 ·D1 + 0, 36 ·D2 +D3 (2.6)

ìpou kai ed¸, en antijèsh me ta stoiqeÐa tou EnerghtikoÔ, ta b�rh aux�nontai ka-

j¸c proqwr�me se katajèseic pou eÐnai pio eÔkola reustopoi simec - apaithtèc. Gia

par�deigma oi katajèseic ìyewc kai tamieuthrÐou (D1) pou eÐnai pio eÔkola reustopoi -

simec èqoun megalÔtero suntelest  apì tic katajèseic projesmÐac (D2).

Se genikèc grammèc, autì pou ja prèpei na isqÔei sÔmfwna me tic epitagèc thc Federal

eÐnai thc morf c:

A ≤ K − E(D) (2.7)

dhlad  ta stoiqeÐa tou EnerghtikoÔ ja prèpei na eÐnai mikrìtera   Ðsa twn kefalaÐwn

pou èqei h tr�peza an apì ta Ðdia kef�laia afairèsoume mia aÔxousa sun�rthsh twn

katajèsewn - ìpou to A eÐnai ta stoiqeÐa tou EnerghtikoÔ kai perilamb�nei trapezikèc

diakrat seic sthn Kentrik  Tr�peza kai metrht�, metoqèc kai tÐtlouc tou kr�touc

l xewc se mÐa, dÔo kai treic periìdouc antÐstoiqa, �llec metoqèc kai tÐtlouc l xewc

se trÐa qrìnia, d�neia me di�rkeia enìc ètouc kai d�neia me di�rkeia dÔo et¸n, ìpou K

eÐnai ta Ðdia kef�laia   ta kajar� èsoda kai E(D) eÐnai mÐa aÔxousa sun�rthsh tou

D . H sun�rthsh eÐnai aut c thc morf c kai ìqi

A ≤ K −D (2.8)

diìti sthn deÔterh perÐptwsh h tr�peza ja diakratoÔse perissìtera eÔkola reustopoi -

sima stoiqeÐa EnerghtikoÔ kai ligìtera eÔkola reustopoihjènta stoiqeÐa PajhtikoÔ.

San apotèlesma, kaj¸c ja metakineÐtai apì mh reustopoihjènta se reustopoihjènta

stoiqeÐa EnerghtikoÔ, h par�metroc A ja mei¸netai gia èna dedomèno epÐpedo twn

sunolik¸n stoiqeÐwn EnerghtikoÔ kaj¸c metakineÐtai se ligìtera reustopoihjènta

stoiqeÐa PajhtikoÔ, h metablht  D ja mei¸netai gia èna dedomèno epÐpedo twn suno-

lik¸n stoiqeÐwn PajhtikoÔ. Se k�je perÐptwsh dÔnatai na auxhjoÔn ta sunolik�

stoiqeÐa EnerghtikoÔ kai PajhtikoÔ se sqèsh me to kajarì èsodo. EpÐshc h epilog 

thc metablht c E(D) antÐ thc metablht c D antikatoptrÐzei eidik� qarakthristik�

thc trapezik c politik c. Orismèna stoiqeÐa PajhtikoÔ, ìpwc oi katajèseic ìyewc

(demand deposits) eÐnai shmantikèc gia thn leitourgÐa miac emporik c tr�pezac kai
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gi autì oi elegktèc den èqoun kanèna lìgo na protrèyoun tic tr�pezec na mei¸soun

autoÔ tou eÐdouc tic katajèseic. H mình touc anhsuqÐa sunÐstatai sto ìti o lìgoc

katajèseic ìyewc proc kajarì kèrdoc na mhn xeper�sei èna epÐpedo pou jewreÐtai to

plèon asfalèc. Gi autì kai h metablht  E(D) eÐnai mhdenik  gia qamhlèc timèc tou

D. Wc ek toÔtou o periorismìc

A ≤ K − E(D) (2.9)

gÐnetai

A ≤ K (2.10)

gia qamhlèc timèc thc metablht c D .

Anaforik� me thn sun�rthsh E(D) aut  orÐzetai wc ex c: JewroÔme tic posìthtec

LR, LM , LI oi opoÐec orÐzontai apì thn Federal Reserve Bank wc akoloÔjwc:

LR = L0 + 0, 995 · L1 + 0, 96 · L2 (2.11)

LM = 0, 90 · L3 (2.12)

LI = 0, 85 · L4 (2.13)

EpÐshc orÐzontai oi metablhtèc VR, VM , VI wc ex c:

0, 065 · (D − LR) = VR (2.14)

0, 040 · (D − LR − LM) = VM (2.15)

0, 095 · (D − LR − LM − LI) = VI (2.16)

Upojètoume VR, VM , VI ≥ 0, kai k�tw apì thn upìjesh thc elaqistopoÐhshc èqoume:

E(D) = VR + VM + VI (2.17)

kai h arqik  sqèsh (3.3) eÐnai plèon thc morf c

A ≤ K − VR − VM − VI (2.18)
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Anaforik� me to montèlo pou anèptuxan, autì anafèretai se mia tr�peza h opoÐa

k�nei èna sqèdio (business plan) gia perÐodo pènte et¸n kai h opoÐa èqei na dialèxei

an�mesa se èxi diaforetik� eÐdh esìdwn apì ta stoiqeÐa tou EnerghtikoÔ. Upojètoun

pwc ìlec oi apodìseic twn qreogr�fwn gÐnontai thn pr¸th mèra thc periìdou kai oi

l xeic thn teleutaÐa mèra thc periìdou. EpÐshc upojètoun pwc h tr�peza den mporeÐ

na pwl sei qreìgrafa   mèroc twn daneÐwn prin thn l xh touc, en¸ den èqei epilog 

gia to mègejoc thc metablht c L0 (diakrat seic kai metrht� sthn Kentrik  Tr�peza)

- oi diakrat seic prèpei na eÐnai se èna epÐpedo megalÔtero   Ðso miac sugkekrimènhc

analogÐac katajèsewn. 'Epeita orÐzontai mia seir� apì nèec metablhtèc D′ = D−L0,

L7 = VR/0, 065, L8 = VM/0, 040, L9 = VI/0, 095, kai oi sqèseic 3.10, 3.11, 3.12

diamorf¸nontai wc ex c:

0, 065 · (D − LR) = VR ⇔ 0, 065 · (D − L0 − 0, 995 · L1 − 0, 96 · L2) = VR

−0, 995 · Lt1 − 0, 96 · Lt2 − Lt7 ≤ −D′t (2.19)

0, 040·(D−LR−LM) = VM ⇔ 0, 040·(D−L0−0, 995·L1−0, 96·L2−0, 90·L3) = VM

−0, 995 · Lt1 − 0, 96 · Lt2 − 0, 90 · Lt3 − Lt8 ≤ −D′t (2.20)

0, 095 · (D−LR−LM −LI) = VI ⇔ 0, 095 · (D−L0− 0, 995 ·L1− 0, 96 ·L2− 0, 90 ·
L3 − 0, 85 · L4) = VI

−0, 995 · Lt1 − 0, 96 · Lt2 − 0, 90 · Lt3 − 0, 85 · Lt4 − Lt9 ≤ −D′t (2.21)

kai h exÐswsh 3.13 met� tic antikatast�seic diamorf¸netai se:

0, 005 · Lt1 + 0, 040 · Lt2 + 0, 040 · Lt3 + 0, 060 · Lt4 + 0, 1 · Lt5 + 0, 1 · Lt6

+ 0, 065 · Lt7 + 0, 04 · Lt8 + 0, 095 · Lt9 ≤ Kt (2.22)
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Ta stoiqeÐa tou EnerghtikoÔ Lti ta opoÐa up�rqoun thn perÐodo t apartÐzontai apì

stoiqeÐa pou agor�sthkan prin to xekÐnhma thc pr¸thc periìdou kai kurÐwc apì s-

toiqeÐa pou agor�sthkan tic epìmenec hmèrec. 'Etsi ja èqoume

Lti = L′i
t + Sti (2.23)

ìpou Sti eÐnai to apìjema twn stoiqeÐwn tÔpou i ta opoÐa agor�sthkan prin to xekÐnhma

thc periìdou 1 kai L′i
t ta stoiqeÐa ta opoÐa agor�sthkan thn hmèra thc apìfashc  

argìtera kai up�rqoun thn perÐodo t . O teleutaÐoc periorismìc èqei na k�nei me ta

pos� pou dapanoÔntai gia thn agor� twn stoiqeÐwn tou EnerghtikoÔ kai sÔmfwna me

ton opoÐo ta pos� pou dapanoÔntai den prèpei na uperbaÐnoun tic apodìseic apì ta

qreìgrafa pou l goun thn Ðdia mèra.

6∑
i=1

L′i
t ≤

t∑
τ=1

Mτ + (d′τ − d′τ−1) + (Kτ −Kτ−1) (2.24)

t=1,· · · , 5
Mτ : sumbolÐzei tic apodìseic - kèrdh apì tic l xeic twn qreogr�fwn sthn arq  thc

periìdou τ

Kτ : sumbolÐzei to kef�laio (  kajarì èsodo) sthn arq  thc periìdou τ

d’t = (dt−Lt0)ìpou to dt sumbolÐzei tic sunolikèc katajèseic sthn arq  thc periìdou
t kai Lt0 tic diakrat seic kai ta metrht� ta opoÐa h tr�peza epijumeÐ na krat sei ìtan

oi katajèseic kumaÐnontai se aut� ta epÐpeda kai d′t eÐnai oi kajarèc katajèseic.

H sun�rthsh kèrdouc diamorf¸netai wc ex c:

z =
6∑
i=1

5∑
t=1

cti · lti (2.25)

ìpou to lti eÐnai h posìthta twn kainoÔrgiwn stoiqeÐwn tou EnerghtikoÔ pou agor�sthkan

stic arqèc thc periìdou t , kai cti eÐnai to kajarì kèrdoc - èsodo pou ja prokÔyei apì

thn epèndush tou antÐstoiqou stoiqeÐou se orÐzonta 5 et¸n. H �nwji exÐswsh mporeÐ

na diamorfwjeÐ eis�gontac ta apojèmata (stocks) L′i
t ¸c ex c:
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PerÐodoc pr¸th:

L′i
t = l1i , i=1,· · · , 6

PerÐodoc deÔterh:

L′1
2 = l21

L′2
2 = l22 + l12

L′3
2 = l23 + l13

L′4
2 = l24 + l14

L′5
2 = l25

L′6
2 = l26 + l16

PerÐodoc trÐth:

L′1
3 = l31

L′2
3 = l32 + l22

L′3
3 = l33 + l23 + l13

L′4
3 = l34 + l24 + l14

L′5
3 = l35

L′6
3 = l36 + l26

PerÐodoc tètarth:

L′1
4 = l41

L′2
4 = l42 + l32

L′3
4 = l43 + l33 + l23

L′4
4 = l44 + l34 + l24

L′5
4 = l45

L′6
4 = l46 + l36

PerÐodoc pèmpth:

L′1
5 = l51

L′2
5 = l52 + l42

L′3
5 = l53 + l43 + l33

L′4
5 = l54 + l44 + l34

L′5
5 = l55

L′6
5 = l56 + l46
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kai h sun�rthsh kèrdouc diamorf¸netai wc ex c:

z =
6∑
i=1

5∑
t=1

ctiL
′
i
t (2.26)

EpÐshc parousi�zetai akìmh mÐa enallaktik  prosèggish tou probl matoc kai to

prìblhma beltistopoÐhshc telik� diamorf¸netai wc akoloÔjwc:

maximizez =
9∑
i=1

5∑
t=1

C ′i
tY t
i (2.27)

upì touc periorismoÔc
9∑
i=1

5∑
t=1

Y t
i P

t
ji ≤ Pj0 (2.28)

Y t
i ≥ 0 (2.29)

j = 1, · · · , 41

Prokeimènou ta dedomèna na eÐnai perissìtero realistik�, epilègoun mia om�da

trapez¸n - sugkekrimèna tic Chicago Member Banks kai qrhsimopoioÔn dhmosieumènec

plhroforÐec pènte hmer¸n sqetik� me katajèseic kai kajar� èsoda. 'Epeita akolou-

jeÐ mia seir� apì upologistikèc pr�xeic kai to montèlo katal gei sth bèltisth lÔsh

(gia leptomèreiec blèpe Chambers and Charnes, 1961).

2.4 Polustoqikì montèlo programmatismoÔ

Oi Giokas and Vassiloglou anèptuxan me th seir� touc èna polustoqikì montèlo

programmatismoÔ gia thn apì koinoÔ diaqeÐrish twn stoiqeÐwn EnerghtikoÔ kai Pa-

jhtikoÔ. Upost rixan ìti ektìc apì th megistopoÐhsh twn esìdwn, h diaqeÐrish

prospajeÐ na elaqistopoi sei touc kindÔnouc pou perilamb�nontai sth dianom  tou

kefalaÐou thc tr�pezac, ìpwc epÐshc kai na ekplhr¸sei �llouc stìqouc thc tr�pezac,

ìpwc thn exasf�lish tou meridÐou agor�c, thn aÔxhsh tou megèjouc twn katajèsewn

kai twn daneÐwn kai �llouc. Pio sugkekrimèna oi Ðdioi parousÐasan èna grammikì mon-
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tèlo programmatismoÔ stìqou (linear goal programming) anaferìmenoi sthn deÔterh

megalÔterh tr�peza thc Ell�doc, thn Emporik  Tr�peza. O qronikìc orÐzontac  tan

gia èna ètoc kai en¸ arqik� qrhsimopoÐhsan montèlo grammikoÔ programmatismoÔ (lin-

ear programming model) èpeita to metètreyan se grammikì montèlo programmatismoÔ

stìqou (linear goal programming model) gia na parousi�soun kalÔtera th sÔnjeth

fÔsh tou probl matoc. To kÔrio er¸thma pou eÐqe na apant sei h tr�peza  tan,

pwc me dedomèna ta kìsth kai tic apodìseic, poia ja èprepe na eÐnai h sÔnjesh twn

stoiqeÐwn tou EnerghtikoÔ kai tou PajhtikoÔ ètsi ¸ste na epitÔqei sugkekrimènouc

stìqouc ìpwc h megistopoÐhsh twn akaj�ristwn esìdwn k�tw apì touc periorismoÔc

pou upagoreÔontai apì thn ek�stote nomismatik  arq , qrhmatisthriak  agor�, poli-

tik  thc tr�pezac kai �llwn paragìntwn. Autì to prìblhma mporeÐ na diatupwjeÐ me

thn ex c morf :

maximizeZ =
∑

ri ·Xi +
∑

cj · Yj (2.30)

ìpou h metablht  Xi sumbolÐzei ta stoiqeÐa tou EnerghtikoÔ, h metablht  Yj ta

stoiqeÐa tou PajhtikoÔ, h metablht  ri sumbolÐzei ta èsoda tìkwn apì ta stoiqeÐa

tou EnerghtikoÔ, to cj ta èxoda tìkwn apì ta stoiqeÐa tou PajhtikoÔ kai to Z

eÐnai h diafor� an�mesa sta sunolik� èsoda kai èxoda tìkwn apì ta stoiqeÐa tou

isologismoÔ. T¸ra ìson afor� thn morf  tou probl matoc k�tw apì thn upìjesh

thc qrhsimopoÐhshc montèlou programmatismoÔ stìqou (goal programming model)

aut  eÐnai h ex c: Upolìgise to X=(χ1, χ2, · · · , χj, · · · , χn)

minimizesZ = f(d+
i , d

−
i ) (2.31)

subject to
n∑
j=1

cmj · χj ≤ θm (2.32)

gia m = 1, · · · ,M (periorismoÐ)

n∑
j=1

aij · χj = bi + d+
i − d−i (2.33)

for i=1,· · · , I,χj, d+
i , d

−
i ≥ 0 (stìqoi)
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ìpou

• χj : eÐnai h mèsh tim  tou EnerghtikoÔ   PajhtikoÔ j (domikèc metablhtèc)

• cmj : eÐnai o suntelest c katan�lwshc pou antistoiqeÐ sto Xj ston periorismì

m

• θm : eÐnai to diajèsimo posì tou pìrou-suntelest  m

• aij : eÐnai o teqnologikìc suntelest c pou sundèetai me to Xj gia k�je stìqo

i

• bi : eÐnai h tim  stìqoc gia k�je stìqo i

• di+,di- : eÐnai oi tuqìn jetikèc   arnhtikèc apoklÐseic apì thn tim  stìqo gia

k�je stìqo i (metablhtèc apìklishc)

Oi periorismoÐ (sqèsh 2.32) apeikonÐzoun touc periorismoÔc diajesimìthtac twn pìrwn

kai antistoiqoÔn stouc periorismoÔc sto sumbatikì montèlo grammikoÔ programma-

tismoÔ. Oi stìqoi (sqèsh 2.33) antiproswpeÔoun touc stìqouc pou tÐjentai apì thn

dioÐkhsh thc tr�pezac. Anaforik� me to montèlo pou anèptuxan, gia thn exagwg  twn

apotelesm�twn qrhsimopoi jhkan 75 metablhtèc ek twn opoÐwn oi 50 antistoiqoÔsan

se stoiqeÐa tou EnerghtikoÔ (Xi) kai oi 25 se stoiqeÐa tou PajhtikoÔ (Yi) . To

montèlo apoteleÐtai apì 41 periorismoÔc, 5 stìqouc kai 6 epÐpeda proteraiìthtac.
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Table 2.1: Metablhtèc EnerghtikoÔ kai PajhtikoÔ

Metablhtèc StoiqeÐa
D�neia gia kef�laio kÐnhshc X1 −X4

Mesomakroprìjesma D�neia X5 −X13

Diatrapezikìc daneismìc X14 −X19

Problèyeic gia episf�leiec X20 −X25

Loip� d�neia X26 −X29

D�neia se epiqeir seic tou DhmosÐou X30 −X35

Loipèc topojet seic X36 −X46

Mh diatijèmena kef�laia apì tic 10% diakrat seic X47

8% diakrat seic X48

38% diakrat seic X49

Mh diatijèmena kef�laia apì tic 10,5% diakrat seic X50

Tokofìrec katajèseic Y1 − Y12

Loipèc tokofìrec phgèc Y13 − Y16

Mh tokofìrec katajèseic Y17 − Y20

Loipèc mh tokofìrec phgèc Y21 − Y25

PeriorismoÐ

0, 1·(Y2+Y3)+0, 1·(Y8+· · ·+Y11)+0, 1·(Y18+Y19) = (X14+· · ·+X19)+X47 (2.34)

0, 08 · (Y2 + Y3) + 0, 08 · (Y5 + · · ·+ Y8) + 0, 08 · (Y10 + Y19) = X48 (2.35)

0, 38 · (Y2 + Y3) + 0, 38 · (Y5 + · · ·+ Y8) + 0, 38 · (Y10 + Y19) = X49 (2.36)

0, 105 · (Y2 + Y3) + 0, 105 · (Y5 + · · ·+ Y8) + 0, 105 · (Y10 + Y19)

= X33 +X34 +X35 +X46 +X50 (2.37)

X26 = Y4 (2.38)

Y16 = 2.300 (2.39)

0, 1673 ·X49 = Y21 (2.40)
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X16 +X17 +X18 = 11.500 (2.41)

Y5 = 166 (2.42)

X27 ≤ 500 (2.43)

(X1 + · · ·+X35) ≤ 360.000 (2.44)

(X1 + · · ·+X35) ≥ 297.500 (2.45)

(Y1 + · · ·+ Y12) + (Y17 + · · ·+ Y20) ≤ 700.000 (2.46)

X44 = 0, 005·(Y1+Y2+Y3+Y5)+0, 005·(Y7+· · ·+Y12)+0, 005·(Y17+· · ·+Y20) (2.47)

Y10 = 0, 19 · (Y1 + · · ·+ Y12) + 0, 19 · (Y17 + · · ·+ Y20) (2.48)

X20 +X24 ≤ 11.500 (2.49)

X21 +X22 +X23 +X25 ≤ 14.500 (2.50)

(Y17 + · · ·+ Y20) ≤ 0, 06 · (Y1 + · · ·+ Y3) + 0, 06 · (Y5 + · · ·+ Y12)

+ 0, 06 · (Y17 + · · ·+ Y20) (2.51)

X6 +X7 +X8 +X11 +X12 +X13 ≤ 9.500 (2.52)

Y24 + Y25 = 48.500 (2.53)

X46 = 3.500 (2.54)

X41 = 30.000 (2.55)

X42 +X43 = 20.500 (2.56)

X1 + · · ·+X4 ≤ 112.000 (2.57)

X5 + · · ·+X13 ≤ 49.000 (2.58)

X14 + · · ·+X19 ≤ 59.000 (2.59)
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X20 + · · ·+X25 ≤ 26.000 (2.60)

X26 + · · ·+X29 ≤ 20.000 (2.61)

X30 + · · ·+X35 ≤ 85.000 (2.62)

Y1 + · · ·+ Y12 ≤ 658.000 (2.63)

Y13 + · · ·+ Y16 ≤ 3.200 (2.64)

Y17 + · · ·+ Y20 ≤ 37.500 (2.65)

X1 + · · ·+X50 ≤ 770.000 (2.66)

Y1 ≤ 3.000 (2.67)

Y3 + Y4 ≤ 5.000 (2.68)

Y7 ≤ 6.700 (2.69)

Y8 ≤ 2.400 (2.70)

Y9 ≤ 3.000 (2.71)

Y2 ≥ 475.000 (2.72)

Y25 = 0, 25 · Y24 (2.73)

X1 + · · ·+X50 = Y1 + · · ·+ Y25 (2.74)

• PeriorismoÐ perib�llontoc. AutoÐ eÐnai periorismoÐ pou epib�llontai apì tic

nomismatikèc arqèc, thn agor� kai to nomikì sÔsthma. 'Etsi h tr�peza eÐnai up-

oqrewmènh na qrhmatodoteÐ th mikr c klÐmaka biomhqanÐa me 10% twn sunolik¸n

katajèse¸n thc

0, 1 · (Y2 + Y3) + 0, 1 · (Y8 + · · ·+ Y11) + 0, 1 · (Y18 + Y19)

= (X14 + · · ·+X19) +X47 (2.75)

na diakrateÐ to 8% twn katajèse¸n thc se ènan eidikì tokofìro logariasmì
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sthn Tr�peza thc Ell�doc

0, 08 · (Y2 + Y3) + 0, 08 · (Y5 + · · ·+ Y8) + 0, 08 · (Y10 + Y19) = X48 (2.76)

38% twn katajèse¸n thc na ta topojet sei se kratik� omìloga

0, 38 · (Y2 + Y3) + 0, 38 · (Y5 + · · ·+ Y8) + 0, 38 · (Y10 + Y19) = X49 (2.77)

10,5% twn katajèsewn thc na ta daneiodoteÐ stic etaireÐec tou dhmosÐou tomèa

0, 105 · (Y2 + Y3) + 0, 105 · (Y5 + · · ·+ Y8) + 0, 105 · (Y10 + Y19)

= X33 +X34 +X35 +X46 +X50 (2.78)

Oi periorismoÐ

X26 = Y4 (2.79)

Y16 = 2.300 (2.80)

0, 167 ·X49 = Y21 (2.81)

X16 +X17 +X18 = 11.500 (2.82)

Y5 = 166 (2.83)

X27 ≤ 500 (2.84)

anafèrontai se eidikèc kathgorÐec katajèsewn. Ta sunolik� d�neia anamènontai

na diathrhjoÔn toul�qiston sto epÐpedo tou prohgoÔmenou qrìnou

(X1 + · · ·+X35) ≥ 297.500 (2.85)

all� den mporoÔn na auxhjoÔn perissìtero apì 21% se sqèsh me aut� ta

epÐpeda

(X1 + · · ·+X35) ≤ 360.000 (2.86)
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OmoÐwc kai oi sunolikèc idiwtikèc katajèseic den anamènontai na auxhjoÔn

perissìtero apì 23% ep�nw apì ta epÐpeda tou prohgoÔmenou qrìnou

(Y1 + · · ·+ Y12) + (Y17 + · · ·+ Y20) ≤ 700.000 (2.87)

• PolitikoÐ periorismoÐ trapez¸n. AutoÐ eÐnai periorismoÐ pou epib�llontai apì

thn ek�stote dioÐkhsh thc tr�pezac kai èqoun na k�noun me oikonomikèc - lo-

gistikèc analogÐec   �llec qrhmatooikonomikèc metr seic. Gia par�deigma to

posostì miac kathgorÐac katajèsewn stic sunolikèc katajèseic, h kajhmerin 

reustìthta, to an¸tero ìrio orismènwn daneÐwn, kai �lloi (na shmeiwjeÐ pwc

oi k�twji periorismoÐ den analÔontai sto antÐstoiqo paper kaj¸c apoteloÔn

empisteutik� dedomèna thc tr�pezac).

X44 = 0, 005 · (Y1 + Y2 + Y3 + Y5) + 0, 005 · (Y7 + · · ·+ Y12)

+ 0, 005 · (Y17 + · · ·+ Y20) (2.88)

Y10 = 0, 19 · (Y1 + · · ·+ Y12) + 0, 19 · (Y17 + · · ·+ Y20) (2.89)

X20 +X24 ≤ 11.500 (2.90)

X21 +X22 +X23 +X25 ≤ 14.500 (2.91)

(Y17 + · · ·+ Y20) ≤ 0, 06 · (Y1 + · · ·+ Y3) + 0, 06 · (Y5 + · · ·+ Y12)

+ 0, 06 · (Y17 + · · ·+ Y20) (2.92)

X6 +X7 +X8 +X11 +X12 +X13 ≤ 9.500 (2.93)

Y24 + Y25 = 48.500 (2.94)

X46 = 3.500 (2.95)

X41 = 30.000 (2.96)
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X42 +X43 = 20.500 (2.97)

X1 + · · ·+X4 ≤ 112.000 (2.98)

X5 + · · ·+X13 ≤ 49.000 (2.99)

X14 + · · ·+X19 ≤ 59.000 (2.100)

X20 + · · ·+X25 ≤ 26.000 (2.101)

X26 + · · ·+X29 ≤ 20.000 (2.102)

X30 + · · ·+X35 ≤ 85.000 (2.103)

Y1 + · · ·+ Y12 ≤ 658.000 (2.104)

Y13 + · · ·+ Y16 ≤ 3.200 (2.105)

Y17 + · · ·+ Y20 ≤ 37.500 (2.106)

X1 + · · ·+X50 ≤ 770.000 (2.107)

Y1 ≤ 3.000 (2.108)

Y3 + Y4 ≤ 5.000 (2.109)

Y7 ≤ 6.700 (2.110)

Y8 ≤ 2.400 (2.111)

Y9 ≤ 3.000 (2.112)

Y2 ≥ 475.000 (2.113)

Y25 = 0, 25 · Y24 (2.114)

• DomikoÐ periorismoÐ. Aut  h kathgorÐa perièqei ton periorismì tou isologis-

moÔ, o opoÐoc exis¸nei ta stoiqeÐa tou EnerghtikoÔ me aut� tou PajhtikoÔ, h

legìmenh logistik  isìthta.

X1 + · · ·+X50 = Y1 + · · ·+ Y25 (2.115)
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Stìqoi

Oi stìqoi apì thn �llh meri�, eÐnai autoÐ pou èqoun na k�noun me thn exèlixh

twn katajèsewn kai twn daneÐwn kaj¸c kai aut¸n pou orÐzontai apì th BasileÐa kai

èqoun na k�noun me thn el�qisth kefalaiak  ep�rkeia (8% tou Stajmismènou wc proc

touc kindÔnouc Energhtikì) kai ton deÐkth reustìthtac o opoÐoc isoÔtai me to lìgo

twn �mesa reustopoioÔmenwn stoiqeÐwn EnerghtikoÔ proc tic trèqousec upoqre¸seic

kai prèpei na eÐnai toul�qiston 0.60. Pio sugkekrimèna

(0, 1925·X1+· · ·+0, 125·X50)−(0, 125·Y1+· · ·+0, 1428·Y16)+d−42−d+
42 = 0 (2.116)

anafèretai sta mikt� èsoda kai isoÔtai me èsoda tìkwn (apì daneiodot seic) meÐon ta

èxoda tìkwn (apì katajèseic). Stìqoc eÐnai h elaqistopoÐhsh thc metablht c d−42 .

Y24 + 0, 5 · Y25 − 0, 0576(X1 + · · ·+X35)− 0, 016 ·X38 − 0, 08 ·X40

− 0, 04 ·X41 − 0, 08 ·X42 − 0, 08 ·X43 + d−43 − d+
43 = 0 (2.117)

anafèretai sthn el�qisth kefalaiak  ep�rkeia (minimum capital requirement) sÔm-

fwna me tic epitagèc tou sumf¸nou thc BasileÐac. Anaforik� me ta b�rh, ìso pio

polÔ kÐnduno emperièqei èna stoiqeÐo tou EnerghtikoÔ tìso megalÔteroc eÐnai kai o

suntelest c. Stìqoc eÐnai h elaqistopoÐhsh thc metablht c d−43 .

(X36 + · · ·+X39) +X44 + (X47 + · · ·+X50)− 0, 6 · Y1 − 0, 6 · Y2 − 0, 6 · Y5

− 0, 6 · Y6 − 0, 0498 · Y8 − 0, 0498 · Y9 − 0, 0498 · Y10 − 0, 6 · (Y11 + · · ·+ Y20)

− 0, 0498 · Y21 − 0, 6 · Y22 + d−44 − d+
44 = 0 (2.118)

èqei na k�nei me to deÐkth reustìthtac ìpou ta d�neia prèpei na eÐnai to 60% twn

katajèsewn. Stìqoc eÐnai h elaqistopoÐhsh thc metablht c (d−44 + d+
44) .

(Y1 + · · ·+ Y12) + (Y17 + · · ·+ Y20) + d−45 − d+
45 = 700.000 (2.119)
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anafèretai ston stìqo sqetik� me tic katajèseic. Autèc sÔmfwna me thn dioÐkhsh

anamènetai na eÐnai 23% auxhmènec se sqèsh me ta antÐstoiqa persin� epÐpeda. Stìqoc

eÐnai h elaqistopoÐhsh thc metablht c d−45 .

(X1 + · · ·+X35) + d−46 − d+
46 = 360.000 (2.120)

omoÐwc anafèretai stic problèyeic sqetik� me thn exèlixh twn daneÐwn dhlad  21%

perissìtera se sqèsh me ta antÐstoiqa persin� epÐpeda. Stìqoc eÐnai h elaqistopoÐhsh

thc metablht c d−46 .

EpÐpeda shmantikìthtac - proteraiìthtac

• P1: IkanopoÐhsh ìlwn twn periorism¸n

0, 1 · (Y2 + Y3) + 0, 1 · (Y8 + · · ·+ Y11) + 0, 1 · (Y18 + Y19)

= (X14 + · · ·+X19) +X47 (2.121)

0, 08 · (Y2 + Y3) + 0, 08 · (Y5 + · · ·+ Y8) + 0, 08 · (Y10 + Y19) = X48 (2.122)

0, 38 · (Y2 + Y3) + 0, 38 · (Y5 + · · ·+ Y8) + 0, 38 · (Y10 + Y19) = X49 (2.123)

0, 105 · (Y2 + Y3) + 0, 105 · (Y5 + · · ·+ Y8) + 0, 105 · (Y10 + Y19)

= X33 +X34 +X35 +X46 +X50 (2.124)

X26 = Y4 (2.125)

Y16 = 2.300 (2.126)

0, 167 ·X49 = Y21 (2.127)

X16 +X17 +X18 = 11.500 (2.128)

Y5 = 166 (2.129)
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X27 ≤ 500 (2.130)

(X1 + · · ·+X35) ≤ 360.000 (2.131)

(X1 + · · ·+X35) ≥ 297.500 (2.132)

(Y1 + · · ·+ Y12) + (Y17 + · · ·+ Y20) ≤ 700.000 (2.133)

X44 = 0, 005 · (Y1 + Y2 + Y3 + Y5) + 0, 005 · (Y7 + · · ·+ Y12)

+ 0, 005 · (Y17 + · · ·+ Y20) (2.134)

Y10 = 0, 19 · (Y1 + · · ·+ Y12) + 0, 19 · (Y17 + · · ·+ Y20) (2.135)

X20 +X24 ≤ 11.500 (2.136)

X21 +X22 +X23 +X25 ≤ 14.500 (2.137)

(Y17 + · · ·+ Y20) ≤ 0, 06 · (Y1 + · · ·+ Y3) + 0, 06 · (Y5 + · · ·+ Y12)

+ 0, 06 · (Y17 + · · ·+ Y20) (2.138)

X6 +X7 +X8 +X11 +X12 +X13 ≤ 9.500 (2.139)

Y24 + Y25 = 48.500 (2.140)

X46 = 3.500 (2.141)

X41 = 30.000 (2.142)

X42 +X43 = 20.500 (2.143)

X1 + · · ·+X4 ≤ 112.000 (2.144)

X5 + · · ·+X13 ≤ 49.000 (2.145)

X14 + · · ·+X19 ≤ 59.000 (2.146)
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X20 + · · ·+X25 ≤ 26.000 (2.147)

X26 + · · ·+X29 ≤ 20.000 (2.148)

X30 + · · ·+X35 ≤ 85.000 (2.149)

Y1 + · · ·+ Y12 ≤ 658.000 (2.150)

Y13 + · · ·+ Y16 ≤ 3.200 (2.151)

Y17 + · · ·+ Y20 ≤ 37.500 (2.152)

X1 + · · ·+X50 ≤ 770.000 (2.153)

Y1 ≤ 3.000 (2.154)

Y3 + Y4 ≤ 5.000 (2.155)

Y7 ≤ 6.700 (2.156)

Y8 ≤ 2.400 (2.157)

Y9 ≤ 3.000 (2.158)

Y2 ≥ 475.000 (2.159)

Y25 = 0, 25 · Y24 (2.160)

X1 + · · ·+X50 = Y1 + · · ·+ Y25 (2.161)

• P2: MegistopoÐhsh twn akaj�ristwn esìdwn

(0, 1925 ·X1 + · · ·+ 0, 125 ·X50)− (0, 125 · Y1 + · · ·+ 0, 1428 · Y16)

+ d−42 − d+
42 = 0 (2.162)

• P3: El�qisth kefalaiak  ep�rkeia megalÔterh   Ðsh apì 8% tou stajmismènou
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EnerghtikoÔ

Y24 + 0, 5 · Y25 − 0, 0576(X1 + · · ·+X35)− 0, 016 ·X38 − 0, 08 ·X40

− 0, 04 ·X41 − 0, 08 ·X42 − 0, 08 ·X43 + d−43 − d+
43 = 0 (2.163)

• P4: DeÐkthc reustìthtac Ðsoc me 60%

(X36 + · · ·+X39) +X44 + (X47 + · · ·+X50)− 0, 6 · Y1 − 0, 6 · Y2

− 0, 6 · Y5 − 0, 6 · Y6 − 0, 0498 · Y8 − 0, 0498 · Y9 − 0, 0498 · Y10

− 0, 6 · (Y11 + · · ·+ Y20)− 0, 0498 · Y21 − 0, 6 · Y22 + d−44 − d+
44 = 0 (2.164)

• P5: AÔxhsh katajèsewn

(Y1 + · · ·+ Y12) + (Y17 + · · ·+ Y20) + d−45 − d+
45 = 700.000 (2.165)

• P6: AÔxhsh qorhg sewn

(X1 + · · ·+X35) + d−46 − d+
46 = 360.000 (2.166)

Antikeimenik  sun�rthsh

Me b�sh touc �nwji periorismoÔc kai stìqouc h antikeimenik  sun�rthsh pou
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eÐqan na epilÔsoun  tan thc morf c

minimizeZ = {P1[
9∑
i=1

(d−i + d+
i ) + (d+

10 + d+
11 + d−12 + d+

13)

+
15∑
i=14

(d−i + d+
i ) + (

19∑
i=16

d+
i ) +

23∑
i=20

(d−i + d+
i )

+ (
38∑
i=24

d+
i ) + (d−39) + (d−40 + d+

40) + (d−41 + d+
41)],

P2(d
−
42), P3(d

−
43), P4(d

−
44 + d+

44), P5(d
−
45), P6(d

−
46)} (2.167)

EpilÔontac thn �nwji exÐswsh oi timèc pou prokÔptoun gia thn metablht  Z eÐnai [0,

0, 0, 0, 19232, 9000]. Oi èxi autèc timèc antiproswpeÔoun tic el�qistec apoklÐseic

apì ta èxi epÐpeda proteraiìthtac ta opoÐa anafèrjhkan prwtÔtera. Gia par�deigma

to gegonìc ìti oi tèsseric pr¸tec timèc eÐnai mhdèn shmaÐnei ìti oi antÐstoiqoi perior-

ismoÐ kaj¸c kai oi stìqoi (mikt� èsoda, el�qisth kefalaiak  ep�rkeia, reustìthta)

ikanopoioÔntai apì thn lÔsh dhlad  h lÔsh eÐnai efikt . Antijètwc oi stìqoi gia tic

katajèseic kai ta d�neia den ikanopoioÔntai kaj¸c oi katajèseic  tan ligìterec kat�

19.232 kai ta d�neia 9.000 ligìtera apì touc antÐstoiqouc stìqouc. 'Epeita efar-

mìzontac an�lush euaisjhsÐac (sensitivity analysis), prokeimènou na exereun soun

tic epidr�seic pou ja eÐqan oi metabolèc stic timèc twn metablht¸n kai paramètrwn

kaj¸c kai metab�llontac ta epÐpeda proteraiìthtac katal goun se mia seir� apì

timèc gia ta stoiqeÐa tou EnerghtikoÔ kai tou PajhtikoÔ. Ston pÐnaka pou akolou-

jeÐ paratÐjentai oi timèc twn stoiqeÐwn ìpwc prokÔptoun apì thn arqik  epÐlush tou

sust matoc. (Gia leptomèreiec blèpe Giokas and Vasiloglou, 1991).
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PÐnakac 2.2: Apotelèsmata twn metablht¸n tou EnerghtikoÔ

Metablhtèc Timèc UpodeÐgmatoc

X1 112.000
X5 49.000
X14 47.500
X16 11.500
X20 11.500
X21 14.500
X26 5.000
X27 500
X28 14.500
X31 25.026
X33 59.974
X36 49.973
X40 29.061
X41 30.000
X42 20.500
X44 3.379
X46 3.500
X47 4.510
X48 48.361
X49 229.715
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PÐnakac 2.3: Apotelèsmata twn metablht¸n tou PajhtikoÔ

Metablhtèc Timèc UpodeÐgmatoc

Y1 3.000
Y2 475.000
Y4 5.000
Y5 166
Y9 3.000
Y10 129.346
Y11 27.756
Y16 2.300
Y17 37.500
Y21 38.431
Y24 38.800
Y25 9.700

2.5 SÔgqronh jewrÐa qartofulakÐou

Kentrikìc �xonac thc jewrÐac tou qartofulakÐou eÐnai h diereÔnhsh kai h prosèg-

gish tou kindÔnou pou emperikleÐei k�je epèndush kai par�llhla h apotÐmhsh thc

anamenìmenhc prìsjethc amoib c gia thn an�lhyh tou kindÔnou thc epèndushc.

O Markowitz jewreÐtai o patèrac thc sÔgqronhc jewrÐac qartofulakÐou. Pèrasan

sqedìn 30 qrìnia gia na oloklhrwjeÐ h èreuna gÔrw apì thn efarmog  tou kai na

epiteuqjeÐ ikan  apodoq  tou protÔpou.O Ðdioc upost rixe pwc an dÔo metoqèc ja

mporoÔsan na sugkrijoÔn me b�sh tic apodìseic touc kai thn tupik  apìklish, to Ðdio

ja mporoÔse na epektajeÐ kai sthn perÐptwsh dÔo qartofulakÐwn. H anamenìmen-

h apìdosh tou qartofulakÐou orÐzetai wc h stajmismènh anamenìmenh apìdosh twn

metoq¸n tic opoÐec perilamb�nei. 'Oso megalÔteroc eÐnai o arijmìc twn metoq¸n

tou qartofulakÐou, tìso mikrìteroc eÐnai kai o kÐndunoc pou analamb�nei o epen-

dut c kaj¸c h tupik  apìklish mei¸netai kaj¸c aux�nei o arijmìc twn metoq¸n.

Oi apìyeic tou od ghsan sthn kataskeu  enìc apotelesmatikoÔ sunìrou (efficien-

t frontier), apì to opoÐo o ependut c mporoÔse na epilèxei to bèltisto gia autìn

qartoful�kio, an�loga me thn st�sh tou apènanti ston kÐnduno (kindunìfiloc, kin-
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dunìfoboc   kindunoudèteroc). Plèon oi ependutèc ja èprepe na epilègoun tic metoqèc

touc ìqi san xeqwristèc mon�dec, all� lamb�nontac upìyin kai th susqètish pou up-

�rqei metaxÔ touc, kai p¸c h poreÐa thc mÐac metoq c ephre�zei kai tic upìloipec sto

qartoful�kio to opoÐo èqoun sqhmatÐsei. Autì eis gage me thn seir� tou tic ènnoiec

thc mèshc diakÔmanshc tou qartofulakÐou ìpwc epÐshc kai tic ènnoiec thc susqètishc

kai sundiakÔmanshc metaxÔ twn stoiqeÐwn tou qartofulakÐou.

'Ola ta parap�nw  tan fusikì na broun efarmog  kai ston trapezikì tomèa, ka-

j¸c o isologismìc miac tr�pezac, perilamb�nei tìso sto Energhtikì ìso kai sto

Pajhtikì, omologÐec kai metoqèc, me stìqo thn epÐteuxh kèrdouc me ìso to dunatìn

mikrìtero kÐnduno. 'Etsi gia par�deigma, tuqìn metabolèc sthn tim  tou omolìgou,

ofeilìmenec sth metabol  twn epitokÐwn, ephre�zoun kai thn axÐa tou qartofulakÐou

tou opoÐou stoiqeÐo apoteleÐ to omìlogo   genikìtera thn axÐa tou isologismoÔ

kai thn axÐa thc tr�pezac sto qartoful�kio thc opoÐac autì sumperilamb�netai.

Prokeimènou na apofeuqjeÐ o kÐndunoc thc epèndushc (topojèthshc), prèpei ta ek�s-

tote dioikhtik� stelèqh na lamb�noun upìyin touc thn anamenìmenh apìdosh tou

qartofulakÐou, kaj¸c epÐshc kai thn sundiakÔmansh kai susqètish twn antÐstoiqwn

qreogr�fwn prokeimènou na odhghjoÔn sthn bèltisth kataskeu  tou qartofulakÐou.

2.6 Poluperiodikì stoqastikì grammikì mon-

tèlo

Mia enallaktik  prosèggish sthn exètash twn stoqastik¸n montèlwn, eÐnai to polu-

periodikì stoqastikì grammikì prìgramma pou anaptÔqjhke apì touc Kusy and Ziem-

ba. To montèlo stoqeÔei na megistopoi sei thn kajar� paroÔsa axÐa twn kerd¸n

twn trapez¸n meÐon ta anamenìmena kìsth kur¸sewn kai perilamb�nei tic aparaÐtht-

ec idrumatikèc, nomikèc, qrhmatooikonomikèc kai trapezikèc jewr seic politik c kai

tic abebaiìthtèc touc. AnaptÔqjhke gia to pistwtikì Ðdruma tou BankoÔber (Van-

couver City Savings Credit Union) gia mia perÐodo pènte qrìnwn. To montèlo ar-

qik� qrhsimopoieÐ istorik� stoiqeÐa apì qrhmatooikonomikèc katast�seic pareljìn-

twn et¸n, lamb�nei upìyh tic protim seic kai touc stìqouc twn anwt�twn trapezik¸n

steleq¸n kai epilÔei to prìblhma parousi�zontac mia seir� apì mellontikèc prob-
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lèyeic. H genik  morf  tou stoqastikoÔ montèlou grammikoÔ programmatismoÔ me

apl  prosfug  (Stochastic linear programming with simple recourse) eÐnai h k�twji:

minimizeZ(x) ≡ c′x+ Eξ[min(q+′ · y+ + q−′ · y−)] (2.168)

ìpou

A · x = b

T · x+ I · y+ − I · y− = ξ

ìpou c, x ∈ <n, y+, y−, q+, q− ∈ <m2 , A = m1 · n, T = m2n,I=m2= pÐnakac

Anaforik� me to montèlo thc apì koinoÔ diaqeÐrishc, autì apoteleÐ èna eswterikì

ergaleÐo megistopoÐhshc prokeimènou na kajoristeÐ to qartoful�kio stoiqeÐwn En-

erghtikoÔ kai PajhtikoÔ dedomènwn nteterministik¸n epitokÐwn apodìsewn kai kìs-

touc kai tuqaÐwn qrhmatoro¸n (katajèseic). Parìlo pou to prìblhma thc apì koinoÔ

diaqeÐrishc eÐnai èna suneqèc prìblhma, entoÔtic autì anaptÔssetai san èna prìblh-

ma pollapl¸n periìdwn sto opoÐo ta qartoful�kia jewroÔntai diakrit� sto qrìno.

To montèlo thc apì koinoÔ diaqeÐrishc to opoÐo anaptÔssetai perilamb�nei thn an-

tikeimenik  sun�rthsh h opoÐa sunÐstatai sthn megistopoÐhsh thc kajar c paroÔsac

axÐac twn kerd¸n thc tr�pezac meÐwn ta anamenìmena kìsth - penalties . Oi peri-

orismoÐ perilamb�noun periorismoÔc nomikoÔc (nteterministikoÐ), budget (nteterminis-

tikoÐ), reustìthtac kai mìqleushc (nteterministikoÐ kai stoqastikoÐ), politik c thc

tr�pezac (eÐte nteterministikoÐ eÐte stoqastikoÐ) kaj¸c epÐshc kai ro¸n katajèsewn

(mìno stoqastikoÐ).

Ston pÐnaka pou akoloujeÐ dÐnoume analutik� thn epex ghsh twn metablht¸n tou

upodeÐgmatoc:
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Metablhtèc

xkij: posìthta tou stoiqeÐou k to opoÐo agor�sthke thn perÐodo i kai pwl jhke thn

perÐodo j ìpou k=1,· · · , K; i = 0, · · · , n− 1; j = i+ 1, · · · , n
xk00:arqikèc diakrat seic apì to qreìgrafo k

xki∞ : posìthta apì to qreìgrafo k to opoÐo agor�sthke thn perÐodo i kai ja di-

akrathjeÐ pèran tou orÐzonta tou montèlou

ydi : nèec katajèseic tÔpou d thn perÐodo i ; d=1,· · · , D
yd0: arqikèc posìthtec apì thn kat�jesh tÔpou d

bi: kef�laia ta opoÐa daneÐsthke h tr�peza thn perÐodo i

y+
js: èlleimma thn perÐodo j gia stoqastikì periorismì s

y−js: pleìnasma thn perÐodo j gia stoqastikì periorismì s

p+
js: analogik  poin  se sqèsh me to y+

js

p−js: analogik  poin  se sqèsh me to y−js
βkij: par�metroc meÐwshc k�tw apì fusiologikèc oikonomikèc katast�seic thn perÐodo

j tou stoiqeÐou tÔpou k to opoÐo agor�sthke thn perÐodo i

αkij: par�metroc meÐwshc k�tw apì dusmeneÐc oikonomikèc katast�seic thn perÐodo j

tou stoiqeÐou tÔpou k to opoÐo agor�sthke thn perÐodo i

tki : analogikì kìstoc sunallag c sto stoiqeÐo k to opoÐo eÐte agor�sthke   p-

wl jhke thn perÐodo i

rki : apìdosh tou stoiqeÐou k to opoÐo agor�sthke thn perÐodo i

Tj: forologikìc suntelest c epÐ twn kefalaiak¸n kerd¸n (zhmi¸n) thn perÐodo j

τj: forologikìc suntelest c epÐ tou eisod matoc thn perÐodo j

zkij: analogikì kefalaiakì kèrdoc (zhmÐa) sto qreìgrafo k to opoÐo agor�sthke thn

perÐodo i kai pwl jhke thn perÐodo j

γd: proexoflhmèno kl�sma apì tic katajèseic tÔpou d pou aposÔrjhkan k�tw apì

dusmeneÐc oikonomikèc katast�seic

cdi : tìkoi plhrwtèoi stic katajèseic tÔpou d

pi: proexoflhmènoi tìkoi apì thn perÐodo i èwc thn perÐodo 0

K0: mègejoc pijan¸n stoiqeÐwn EnerghtikoÔ ìpwc orÐzontai apì to British Columbia

Credit Union Act

K1: pl joc apì prwteÔonta kai deutereÔonta stoiqeÐa ìpwc perigr�fontai sthn fìr-
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moula kefalaiak c ep�rkeiac (capital adequacy formula)

K2: pl joc el�qistwn epikÐndunwn stoiqeÐwn ìpwc perigr�fontai sthn caf

K3: pl joc endi�meswn epikÐndunwn stoiqeÐwn ìpwc perigr�fontai sthn caf

qi: tìkoc poin c gia apìsursh kefalaÐwn thn perÐodo i , ta opoÐa den kalÔfjhkan

apì stoiqeÐa tou EnerghtikoÔ sthn K1 ∪ ... ∪K3

Pi: apojèmata reustìthtac gia tic endeqìmenec aposÔrseic kefalaÐwn thn perÐodo i,

mh kaluptìmenwn apì ta stoiqeÐa K1 ∪ ... ∪K3

kmi: mith upojhk¸n

ξjs: diakrit  tuqaÐa metablht  thn perÐodo j gia stoqastikì periorismì tÔpou s, s ∈ S
ìpou S eÐnai to pl joc twn stoqastik¸n periorism¸n

Montèlo ALM

'Opwc anafèrjhke kai prwtÔtera, to montèlo sunÐstatai sthn megistopoÐhsh twn

proexoflhmènwn apodìsewn kai kefalaiak¸n kerd¸n proerqìmena apì ta stoiqeÐa

EnerghtikoÔ, meÐwn to proexoflhmèno kajarì kìstoc twn katajèsewn, meÐwn to

kìstoc apì to daneismì sthn diatrapezik  agor� meÐwn to anamenìmeno kìstoc apì

parabi�seic twn trapezik¸n kanonism¸n.
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maximize

K∑
k=1

[
n∑
j=2

xk0j{
j∑
l=2

rk0(1− τl)pl + zk0j(1− Tj)pj}+ xk01z01(1− Tj)

+
n−1∑
i=1

n∑
j=i+1

xkij{
j∑

l=i+1

rki (1 + τl)pl + zkij(1− Tj)pj}

+ xk0∞

n∑
l=2

rk0(1− Tl)pj] +
n∑

j=τi

n∑
l=i+l

xki∞r
k
i (1− τl)pl

−
i=1∑
d=1

[
∑
j=1

yd0(1− γd/2)(1− γj−1
d )cdjpj +

n∑
j=1

1/2ydj c
d
jpj

+
n−1∑
i=1

n−1∑
j=1

ydi (1− γd/2)(1− γj−id )cdjpj]

− b0cb0pl −
n∑
j=1

bjc
b
jpj+l − Eξmin

n∑
j=1

∑
s∈S

p+
jsy

+
js + p−jsy

−
js (2.169)

upì touc antÐstoiqouc periorismoÔc

∑
k∈K0

1∑
i=0

{
n∑
l=2

xkil + xki∞} − 0, 1[
D∑
d=1

yd0 + (1− γd)yd0/2 + yd1/2 + b0 + b1] ≥ 0 (2.170)

gia j = 1, dhlad  to �jroisma twn stoiqeÐwn tou EnerghtikoÔ pou agor�sthkan thn

perÐodo i kai pwl jhkan thn perÐodo l sun to posì tou qreogr�fou k pou agor�sthke

thn perÐodo i kai ja krathjeÐ wc to tèloc na eÐnai megalÔtero Ðso tou 10% twn katajè-

sewn tÔpou d sun aut¸n pou aposÔrontai lìgw dusmen¸n oikonomik¸n katast�sewn
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sun ta kef�laia pou daneÐsthke h tr�peza.

∑
k∈K0

j∑
i=0

{
n∑
j+1

xkil + xki∞} − 0, 1[
D∑
d=1

{
j−1∑
i=0

ydi + (1− γd)yd0/2(1− γj−i−1
d )

+ yd1/2}+ bj] ≥ 0 (2.171)

gia j = 2, · · · , n,dhlad  ta trèqonta stoiqeÐa tou EnerghtikoÔ den mporoÔn na eÐnai

ligìtera apì to 10% twn sunolik¸n upoqre¸sewn (katajèseic)

n∑
j=1

xk0j + xk0∞ = xk∞ (2.172)

k = 1, · · · , K, dhlad  to �jroisma twn stoiqeÐwn k pou agor�sthkan thn perÐodo

mhdèn kai pwl jhkan thn perÐodo j sun ta stoiqeÐa pou agor�sthkan s mera kai ja

krathjoÔn wc to tèloc na isoÔntai me tic arqikèc posìthtec twn stoiqeÐwn

yd0 = yd∞ (2.173)

d = 1, · · · , D

K∑
k=1

[
n∑
l=2

{xk1l + xk1∞}{1 + tk1 − xk01}{1 + zk01(1− T1)− tk1(1 + zk01}]

+
D∑
d=1

[γdy
d
0/2 − yd1/2]− b1 = 0 (2.174)
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j = 1

K∑
k=1

{
n∑

l=j+1

xkjl + xkj∞}(1 + tkj )−
j−1∑
i=0

[{
n∑
l=j

xkil + xki∞}(rki (1− γj)) + xkij{1 + zkij(1− Tj)

− tkj (1 + zkij)}]−
D∑
d=1

[

j−2∑
i=0

ydi (1− γd)j−i−2{(−γd)(1− γd/2)}+ (1− γd)ydj−1/2

+ ydj /2− (1− γd/2)cdj−1 − ydj−1c
d
j−1/2]

+ bj−1(1 + cbj−1)− bj = 0 (2.175)

j = 2, · · · , n
PeriorismoÐ reustìthtac sÔmfwna me thn caf (capital adequacy formula):

−
∑
k∈K

j∑
i=0

[
n∑

l=j+1

xkila
k
ij + xki∞a

k
ij] + bj +

D∑
d=1

γd[

j−1∑
i=0

ydi (1− γd)j−i−1(1− γd/2) + ydj /2]

≤ P1j/qij (2.176)

−
∑

k∈K1∪K2

j∑
i=0

[
n∑

l=j+1

xkila
k
ij + xki∞a

l
ij] + bj +

D∑
d=1

γd[

j−1∑
i=0

ydi (1− γd)j−i−1(1− γd/2)

+ ydj /2] ≤ P2j/qij (2.177)

77



−
∑

k∈K1∪K2∪K3

j∑
i=0

[
n∑

l=j+1

xkila
k
ij + xki∞a

k
ij] + bj +

D∑
d=1

γd[

j−1∑
i=0

ydi (1− γd)j−i−1(1− γd/2)

+ ydj /2] ≤ P3j/qij (2.178)

−
K∑
k=1

j∑
i=0

[
n∑

l=j+1

(1− βkij)xkil + (1− βkij)xki∞ ] + y+
js − y−js ≥ P1j + P2j + P3j + bj

+
D∑
d=1

[

j−1∑
l=0

ydi (1− γd)j−i−1(1− γd/2) + ydj /2] + ξjs (2.179)

j = 1, · · · , n, s ∈ S

−0, 1

j∑
i=0

[
n∑

l=j+1

xkm1
il + xkm1

i∞ ] +

j∑
i=0

[
n∑

l=j+1

xkm2
il + xkm2

i∞ ] + y+
js − y−js ≤ ξjs (2.180)

j = 1, · · · , n s ∈ S

ydj +

j−1∑
i=0

ydi (1− γd)j−1 + y+
js + y−js = γjs (2.181)

j = 1, · · · , n; d = 1, · · · , D, s ∈ S
xkij, bi, y

d
i , y

+
js, y

−
js ≥ 0 gia k�je i, j, k, d.

Me b�sh thn �nwji antikeimenik  sun�rthsh kai touc antÐstoiqouc periorismoÔc

kai k�nontac mia seir� apì epiplèon upojèseic proq¸rhsan sthn lÔsh tou probl -

matoc kai sthn exagwg  tou bèltistou qartofulakÐou (Gia leptomèreiec blèpe Kusy

and Ziemba ,1985).
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2.7 To polukrit rio montèlo grammikoÔ pro-

grammatismoÔ

Shmantik  mneÐa axÐzei na gÐnei sto èrgo twn Kosmidou and Zopounidi. Oi Ðdioi

anèptuxan èna montèlo programmatismoÔ stìqou (goal programming system) mèsa

se stoqastikì perib�llon, epikentr¸nontac mìno sthn metabol  tou kindÔnou twn

epitokÐwn. Lamb�nontac upìyin ta oikonomik� stoiqeÐa thc Emporik c tr�pezac gia

to ètoc 1999, anaptÔssoun èna montèlo programmatismoÔ stìqou (goal programming

system) prokeimènou na kajorÐsoun ta megèjh twn stoiqeÐwn EnerghtikoÔ kai Pa-

jhtikoÔ pou ja prèpei na èqei h tr�peza gia to ètoc 2000. Oi stìqoi eÐnai basismènoi

sth reustìthta, th feregguìthta kai th mèsh apìdosh twn stoiqeÐwn EnerghtikoÔ

kai PajhtikoÔ. Epiplèon, h mèjodoc thc apì koinoÔ diaqeÐrishc sundèetai me tic

allagèc tou epipèdou twn epitokÐwn kai sugkekrimèna me autì twn omolìgwn, twn

katajèsewn kai twn daneÐwn dedomènou ìti ta d�neia kai oi katajèseic apoteloÔn

ta shmantikìtera stoiqeÐa tou isologismoÔ thc tr�pezac kai twn phg¸n kerdoforÐac

twn trapez¸n. Wc ek toÔtou, mia an�lush prosomoÐwshc ekteleÐtai gia na parag�gei

ta sen�ria epitokÐou kai na anaptÔxei tic bèltistec strathgikèc thc apì koinoÔ di-

aqeÐrishc kat� m koc aut¸n twn senarÐwn, en¸ mia an�lush euaisjhsÐac ereun� ta

apotelèsmata twn allag¸n aut¸n stic antÐstoiqec proteraiìthtec - stìqouc twn

trapez¸n. AutoÔ tou eÐdouc to sÔsthma parèqei th dunatìthta sto dioikhtikì sum-

boÔlio kai touc dieujuntèc thc tr�pezac na proqwr soun sta di�fora sen�ria sqetik�

me th mellontik  oikonomik  exèlixh touc, pou stoqeÔoun kurÐwc sth diaqeÐrish twn

kindÔnwn, anakÔptousec apì tic metabolèc twn paramètrwn thc agor�c.

Pio sugkekrimèna, oi metablhtèc pou qrhsimopoi jhkan anafèrontai sta dhmosieumè-

na oikonomik� stoiqeÐa thc tr�pezac tou ètouc 1999 prokeimènou na gÐnei mia ektÐmhsh

twn megej¸n gia to ètoc 2000. Epiplèon 42 metablhtèc qrhsimopoi jhkan, ek twn

opoÐwn oi 22 antistoiqoÔn se stoiqeÐa tou EnerghtikoÔ (di�fora eÐdh daneÐwn, qreì-

grafa, metrht� sthn Tr�peza thc Ell�doc kai �lla) kai oi upìloipec 20 se stoiqeÐa

tou PajhtikoÔ (katajèseic, qreìgrafa, Ðdia kef�laia kai �lla). Oi metablhtèc autèc

eÐnai oi akìloujec:
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Table 2.4: Metablhtèc tou montèlou programmatismoÔ stìqou

Metablhtèc Energhtikì
X1 TameÐo
X2 Epitagèc eispraktèec
X3 Diajèsima sthn Tr�peza thc Ell�dac
X4 Kratik� kai �lla axiìgrafa EllhnikoÔ DhmosÐou
X5 Loip� Kratik� kai �lla axiìgrafa
X6 Diatrapezikèc katajèseic kai d�neia �mesa plhrwtèa
X7 Loipèc diatrapezikèc katajèseic kai d�neia
X8 Braquprìjesmec apait seic kat� pelat¸n
X9 Makroprìjesmec apait seic kat� pelat¸n
X10 Loipèc apait seic kat� pelat¸n
X11 Qreìgrafa EllhnikoÔ dhmosÐou
X12 Qreìgrafa �llwn ekdot¸n
X13 Metoqèc kai �lloi tÐtloi metablht c apìdoshc
X14 Summetoqèc se mh sundedemènec epiqeir seic
X15 Summetoqèc se sundedemènec epiqeir seic
X16 Loip� stoiqeÐa EnerghtikoÔ
X17 Proplhrwjènta èxoda epomènwn qr sewn
X18 Dedouleumènoi tìkoi omolìgwn dhmosÐou
X19 Dedouleumènoi tìkoi loip¸n omolìgwn
X20 Dedouleumènoi tìkoi qorhg sewn
X21 Loip� èsoda kai prom jeiec
X22 P�gia stoiqeÐa
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Table 2.5: Metablhtèc tou montèlou programmatismoÔ stìqou

Metablhtèc Pajhtikì
Y1 Upoqre¸seic se pistwtik� idrÔmata
Y2 Upoqre¸seic se pistwtik� idrÔmata sugkekrimènhc l xhc
Y3 Upoqre¸seic lìgw sunallag¸n
Y4 Katajèseic ìyewc
Y5 Katajèseic tamieuthrÐou
Y6 Katajèseic projesmÐac
Y7 Epitagèc kai entolèc plhrwtèec
Y8 Loipèc upoqre¸seic proc pel�tec
Y9 MerÐsmata plhrwtèa
Y10 Fìroc eisod matoc kai loipoÐ fìroi plhrwtèoi
Y11 Krat seic kai eisforèc upèr trÐtwn
Y12 Loipèc upoqre¸seic
Y13 Proeispraqjènta èsoda epomènwn qr sewn
Y14 Dedouleumènoi tìkoi projesmiak¸n katajèsewn
Y15 Loip� èxoda qr shc dedouleumèna
Y16 Problèyeic gia apozhmi¸seic proswpikoÔ
Y17 Loipèc problèyeic
Y18 D�neia meiwmènhc exasf�lishc
Y19 Metoqikì kef�laio
Y20 Apotelèsmata eic nèon

Sth sunèqeia lamb�nontai upìyin mia seir� apì periorismoÔc gia ta antÐstoiqa

stoiqeÐa tou EnerghtikoÔ kai tou PajhtikoÔ. Gia par�deigma ta sunolik� d�neia

anamènetai na kinhjoÔn sta persin� epÐpeda dhlad  sta 7.632.392 kai den mporoÔn na

auxhjoÔn parap�nw apì to 38% autoÔ tou posoÔ.

X8 +X9 +X10 ≥ 7.632.392 (2.182)

X8 +X9 +X10 ≤ 1, 38 · 7.632.392 (2.183)

OmoÐwc gÐnetai upìjesh kai gia tic katajèseic, ìti dhlad  anamènetai na eÐnai

perÐpou 12.348.981 kai na auxhjoÔn ìqi parap�nw apì to 28%

Y4 + Y5 + Y6 + Y7 + Y8 ≥ 12.348.981 (2.184)
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Y4 + Y5 + Y6 + Y7 + Y8 ≤ 1, 28 · 12.348.981 (2.185)

Ta Ðdia kef�laia anamènetai na eÐnai

Y19 ≥ 1.052.384 (2.186)

Ta èsoda apì tìkouc anamènetai na eÐnai sto 2,27% twn sunolik¸n stoiqeÐwn tou

EnerghtikoÔ

Y20 ≥ 2, 27% ·
22∑
i=1

Xi (2.187)

En suneqeÐa gÐnontai upojèseic sqetik� me to posì twn katajèsewn kai �llwn

braquprìjesmwn upoqre¸sewn thc se ènan eidikì logariasmì sthn Tr�peza thc El-

l�doc, kaj¸c epÐshc kai se èntoka kratik� omìloga. Epiplèon, èna posostì twn

idiwtik¸n katajèsewn kateujÔnetai proc ta d�neia kai tic sugqwneÔseic dhmosÐwn

tomèwn.

Y4 + Y5 + Y6 + Y7 + Y8 − 5, 67 ·X3 = 0 (2.188)

Y4 + Y5 + Y6 + Y7 + Y8 − 2, 29 · (X4 +X5 +X11 +X12 +X13) = 0 (2.189)

Y4 + Y5 + Y6 + Y7 + Y8 − 1, 99 · (X8 +X9 +X10) = 0 (2.190)

O periorismìc
22∑
i=1

Xi −
20∑
j=1

Yj = 653.116 (2.191)

sthrizìmenoc sth basik  logistik  exÐswsh pou akoloujeÐ o isologismìc, orÐzei th

sqèsh isìthtac metaxÔ twn stoiqeÐwn EnerghtikoÔ kai PajhtikoÔ kai kefalaÐou. To

posì 653.116 anafèretai se deutereÔonta stoiqeÐa logariasm¸n twn idÐwn kefalaÐwn,

ìpwc eÐnai ta apojematik� kef�laia   mh dianemhjènta kèrdh pou den anamènetai na

metablhjoÔn.

Ta sunolik� stoiqeÐa tou EnerghtikoÔ anamènetai na auxhjoÔn ìqi parap�nw apì
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30% tou persinoÔ epipèdou

22∑
i=1

Xi ≤ 1, 30 · 17.327.046 (2.192)

Stìqoc feregguìthtac

Y19 − 0, 3349 · Y20 − 0, 08 · (0, 2 ·X4 − 0, 5 ·X8 − 0, 7 ·X9 − 0, 5 ·X10

− 0, 2 ·X11 − 0, 4 ·X12 −X13)− d+
1 + d−1 = 0 (2.193)

O �nwji periorismìc èqei na k�nei me th BasileÐa kai sugkekrimèna me thn el�qisth

kefalaiak  ep�rkeia. Se genikèc grammèc autèc apaitoÔn ìti ta Ðdia kef�laia k�je

tr�pezac prèpei na eÐnai toul�qiston Ðsa proc to 8% enìc stajmismènou ajroÐsmatoc

twn stoiqeÐwn tou energhtikoÔ pou enswmat¸noun k�poio kÐnduno kaj¸c kai twn ek-

tìc isologismoÔ drasthriot twn thc.

Stìqoc reustìthtac

SÔmfwna me thn politik  thc tr�pezac autìc o lìgoc ja prèpei na eÐnai 0, 6 kai ì-

qi megalÔteroc upodeiknÔontac ìti toul�qiston to  misu tou sunolikoÔ kefalaÐou

thc tr�pezac ja prèpei na proèrqetai apì ta reustopoi sima kukloforoÔnta stoiqeÐ-

a thc tr�pezac kai ìqi apì xèna kef�laia, ìpwc eÐnai oi katajèseic, ¸ste na mhn

antimetwpÐsei endeqìmeno kÐnduno reustìthtac.

21∑
i=1

Xi − 0, 6 · (
18∑
j=1

Yj)− d+
2 + d−2 = 0 (2.194)

Stìqoc katajèsewn kai daneÐwn Oi epìmenoi periorismoÐ èqoun na k�noun me

tic apof�seic thc dioÐkhshc sqetik� me thn an�ptuxh twn katajèsewn kai daneÐwn

Y4 + Y5 + Y6 + Y7 + Y8 − d+
4 + d−4 = 1, 28 · 12.348.981 (2.195)

X8 +X9 +X10 − d+
3 + d−3 = 1, 38 · 7.632.392 (2.196)
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Lamb�nontac upìyin ta istorik� dedomèna apì thn prohgoÔmenh perÐodo, upojè-

toun ìti o mèsoc rujmìc an�ptuxhc tou deÐkth katajèseic proc sunolik� stoiqeÐa

EnerghtikoÔ ja eÐnai toul�qiston 73,31%.

Y4 + Y5 + Y6 + d−10 − d+
10 = 73, 31% · 17.327.046 (2.197)

Stìqoc apìdoshc EnerghtikoÔ kai PajhtikoÔ

22∑
i=1

RX
i ·Xi −

20∑
j=1

RY
j · Yj − d+

5 + d−5 = 30% · 17.327.046 + 653.116 (2.198)

O stìqoc autìc kajorÐzei ton stìqo gia th sunolik  anamenìmenh apìdosh thc epi-

legìmenhc strathgik c EnerghtikoÔ - PajhtikoÔ gia to trèqon ètoc thc an�lushc.

Autìc eÐnai Ðsoc me to 30% kai upologÐzetai me b�sh tic apodìseic ìlwn twn stoiqeÐwn

tou EnerghtikoÔ kai tou PajhtikoÔ.

Tèloc gÐnontai k�poiec upojèseic sqetik� me to tameÐo, epitagèc eispraktèec,

diajèsima sthn Tr�peza thc Ell�doc kai p�gia stoiqeÐa EnerghtikoÔ ta opoÐa ja

parameÐnoun sta epÐpeda tou Ðdiou ètouc.

X1 − 0, 01 · 17.327.046 + d−6 − d+
6 = 0 (2.199)

X2 − 0, 004 · 17.327.046 + d−7 − d+
7 = 0 (2.200)

X3 − 0, 14 · 17.327.046 + d−8 − d+
8 = 0 (2.201)

X22 − 0, 015 · 17.327.046 + d−9 − d+
9 = 0 (2.202)

Me b�sh touc proanaferjeÐsac periorismoÔc kai stìqouc all� kai tic protim seic

kai strathgikèc twn steleq¸n thc tr�pezac, h majhmatik  sun�rthsh pou èqoun na

epilÔsoun eÐnai h akìloujh:

Minimizez =
10∑
k=3

d+
k +

10∑
k=3

d−k + 2d+
2 + 3d−1 (2.203)
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upì touc periorismoÔc

X8 +X9 +X10 ≥ 7.632.392 (2.204)

X8 +X9 +X10 ≤ 1, 38 · 7.632.392 (2.205)

Y4 + Y5 + Y6 + Y7 + Y8 ≥ 12.348.981 (2.206)

Y4 + Y5 + Y6 + Y7 + Y8 ≤ 1, 28 · 12.348.981 (2.207)

Y19 ≥ 1.052.384 (2.208)

Y20 ≥ 2, 27% ·
22∑
i=1

Xi (2.209)

Y4 + Y5 + Y6 + Y7 + Y8 − 5, 67 ·X3 = 0 (2.210)

Y4 + Y5 + Y6 + Y7 + Y8 − 2, 29 · (X4 +X5 +X11 +X12 +X13) = 0 (2.211)

Y4 + Y5 + Y6 + Y7 + Y8 − 1, 99 · (X8 +X9 +X10) = 0 (2.212)

22∑
i=1

Xi −
20∑
j=1

Yj = 653.116 (2.213)

22∑
i=1

Xi ≤ 1, 30 · 17.327.046 (2.214)

Y19 − 0, 3349 · Y20 − 0, 08 · (0, 2 ·X4 − 0, 5 ·X8 − 0, 7 ·X9 − 0, 5 ·X10

− 0, 2 ·X11 − 0, 4 ·X12 −X13)− d+
1 + d−1 = 0 (2.215)

21∑
i=1

Xi − 0, 6 · (
18∑
j=1

Yj)− d+
2 + d−2 = 0 (2.216)

Y4 + Y5 + Y6 + Y7 + Y8 − d+
4 + d−4 = 1, 28 · 12.348.981 (2.217)

X8 +X9 +X10 − d+
3 + d−3 = 1, 38 · 7.632.392 (2.218)

Y4 + Y5 + Y6 + d−10 − d+
10 = 73, 31% · 17.327.046 (2.219)
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22∑
i=1

RX
i ·Xi −

20∑
j=1

RY
j · Yj − d+

5 + d−5 = 30% · 17.327.046 + 653.116 (2.220)

X1 − 0, 01 · 17.327.046 + d−6 − d+
6 = 0 (2.221)

X2 − 0, 004 · 17.327.046 + d−7 − d+
7 = 0 (2.222)

X3 − 0, 14 · 17.327.046 + d−8 − d+
8 = 0 (2.223)

X22 − 0, 015 · 17.327.046 + d−9 − d+
9 = 0 (2.224)

ìpou Xi= 0,Yj= 0,d+
k = 0,d−k = 0, i = 1, 2, · · · , 22, j = 1, 2, · · · , 20, k = 1, 2, · · · , 10

H antikeimenik  sun�rthsh perilamb�nei thn elaqistopoÐhsh twn metablht¸n apok-

lÐsewn d+ d− apì tic strathgikèc timèc - stìqouc ìpou to d+ sumbolÐzei thn uper-

apìdosh kai to d− sumbolÐzei thn upoapìdosh. Oi apoklÐseic pou antistoiqoÔn se

diaforetikoÔc stìqouc eÐnai stajmismènec sthn antikeimenik  sun�rthsh sÔmfwna

me th shmantikìthta twn stìqwn. H epÐlush tou parap�nw probl matoc program-

matismoÔ stìqwn odhgeÐ se mia bèltisth lÔsh gia thn opoÐa h antÐstoiqh bèltisth

(el�qisth) tim  thc antikeimenik c sun�rthshc eÐnai z∗ . Met� ton prosdiorismì thc

bèltisthc aut c lÔshc to st�dio metabeltistopoÐhshc (post-optimality stage) lam-

b�nei q¸ra gia na exet�sei thn euaisjhsÐa thc bèltisthc lÔshc. Autìc o periorismìc

perilamb�netai sth sunèqeia sto arqikì montèlo programmatismoÔ stìqwn kai to nèo

prìblhma pou diamorf¸netai epilÔetai 42 forèc (mia for� gia k�je metablht ). K�-

je mÐa apì tic 42 apokthjeÐsec lÔseic antistoiqeÐ sth megistopoÐhsh twn metablht¸n

EnerghtikoÔ kai PajhtikoÔ kai kajorÐzei th dom  di�rjrwshc twn stoiqeÐwn tou

isologismoÔ. Prokeimènou na epiteuqjeÐ apotelesmatikìterh lÔsh gia th di�rjrwsh

tou EnerghtikoÔ kai PajhtikoÔ thc tr�pezac lamb�nontai upìyin oi ektim seic twn

lÔsewn pou proèkuyan apì th metabeltistopoÐhsh. O mèsoc ìroc, loipìn, twn 42

lÔsewn pou proèkuyan kat� th di�rkeia thc an�lushc metabeltistopoÐhshc eÐnai h

mègisth bèltisth lÔsh twn stoiqeÐwn EnerghtikoÔ kai PajhtikoÔ kai apoteleÐ thn

telik  lÔsh tou probl matoc.

Sthn paroÔsa èreuna, to basikì �gnwsto stoiqeÐo sto parap�nw prìblhma pro-

grammatismoÔ stìqwn eÐnai o stìqoc thc apìdoshc stoiqeÐwn EnerghtikoÔ kai Pa-

86



jhtikoÔ ìpwc perigr�fetai sthn exÐswsh

22∑
i=1

RX
i ·Xi −

20∑
j=1

RY
j · Yj − d+

5 + d−5 = 30% · 17.327.046 + 653.116 (2.225)

O stìqoc autìc perilamb�nei ta epitìkia omolìgwn, qorhg sewn kai katajèsewn

sthn tr�peza. Prokeimènou, loipìn, na antimetwpisteÐ epituq¸c h abebaiìthta se

autèc tic paramètrouc mia prosèggish an�lushc senarÐwn (scenario analysis) lam-

b�nei q¸ra. Aut  h an�lush perilamb�nei thn pragmatopoÐhsh 2.500 senarÐwn stic

parap�nw proanaferjeÐsec abèbaiec paramètrouc kai sugkekrimèna dhmiourgoÔntai 50

sen�ria gia thn apìdosh twn omolìgwn (jewroÔn ìti akoloujoÔn kanonik  katanom 

me mèso kai tupik  apìklish metaxÔ 10% kai 13%) kai 50 sen�ria gia thn apìdosh

twn katajèsewn (omoÐwc kai ed¸ upojètoun ìti akoloujoÔn kanonik  katanom  me

mèso kai tupik  apìklish metaxÔ 3,5% kai 7% ). Anaforik� me tic apodìseic twn

daneÐwn autèc upologÐzontai wc ex c:

S = RL −RD ⇔ RL = RD + S ìpou

• S eÐnai h diafor� to legìmeno spread epitokÐou daneÐwn meÐon epitìkio katajè-

sewn (epÐshc kanonik  katanom  me mèso kai tupik  apìklish metaxÔ 3% kai

4%)

• RD eÐnai h apìdosh twn katajèsewn

• RL eÐnai h apìdosh twn daneÐwn

To sÔsthma pou anaptÔqjhke anwtèrw epilÔetai gia kaj' èna apì ta 2.500 sen�ria

gia ta epitìkia kai wc ek toÔtou prokÔptoun 2.500 diaforetikèc lÔseic. K�je mia apì

autèc tic lÔseic apotim�tai sth sunèqeia gia ìla ta sen�ria prokeimènou na kajorÐsei

thn anamenìmenh apìdosh kai ton antÐstoiqo kÐnduno. H an�lush aut  odhgeÐ se 207

mh kurÐarqec lÔseic sta plaÐsia thc anamenìmenhc apìdoshc kai tou kindÔnou. Oi lÔ-

seic autèc mporoÔn na jewrhjoÔn wc isodÔnamec strathgikèc ALM pou ja mporoÔsan

na efarmostoÔn kat� thn di�rkeia tou epìmenou ètouc. Gia lìgouc sÔgkrishc, lam-

b�netai upìyh sthn an�lush kai h pragmatik  strathgik  pou akoloÔjhse h tr�peza

kat� th di�rkeia tou ètouc kai me b�sh ta qarakthristik� aut c (tupik  apìklish kai
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anamenìmenh paroÔsa axÐa) epilègoun telik� 11 apì tic 207 mh profaneÐc lÔseic (autèc

pou plhsi�zoun thn pragmatik  strathgik ). Tèloc pragmatopoioÔn mia an�lush eu-

aisjhsÐac, exet�zontac thn epÐdrash pou èqei sta apotelèsmata mia allag  sqetik�

me thn proteraiìthta twn stìqwn. 'Opwc apedeÐqjh, aut  den prokaleÐ shmantikèc

apoklÐseic kai èqontac ta telik� apotelèsmata katal goun sthn telik  epilog  twn

tim¸n gia tic metablhtèc. Parak�tw paratÐjentai èna mèroc apì autèc kai gr�fhma

gia thn kalÔterh apeikìnish. 'Opwc faÐnetai oi prokÔptousec timèc tou montèlou

diafèroun apì tic pragmatikèc, me autèc thc kathgorÐac èna (ND1)na plhsi�zoun

perissìtero stic pragmatikèc.

Table 2.6: Apotelèsmata twn metablht¸n tou montèlou twn Kosmidou and Zo-
pounidi

Metablhtèc AS ND1 ND2 ND3

X2 79.079,94 71.153,30 69.915,08 68.682,47
X3 1.883.999,81 2.786.231,92 2.786.260,08 2.786.222,04
X4 6.976.945,44 3.779.185,45 164.344,93 164.344,93
X8 8.262.491,89 189.120,55 7.605.997,51 7.602.072,28
X9 3.610.828,97 144.370,52 143.622,98 147.439,82
X10 19.372,98 7.605.169,72 189.120,55 189.120,55
Y1 851.488,71 26.153,74 26.153,74 27.417,96
Y2 3.205.814,06 27.125,26 25.907,52 27.327,37
Y3 986.568,61 172.567,99 72.640,73 75.889,30
Y4 3.070.110,44 12.087.289,46 12.087.359,25 12.087.247,24
Y5 6.712.749,03 309.248,10 305.942,27 308.393,81
Y6 5.637.741,45 306.890,03 304.176,22 306.577,45
Y7 189.980,40 3.011.042,54 3.017.216,88 3.012.156,41
Y8 4.515.094,38 83.464,84 83.400,03 83.504,04
Y19 744.576,73 5.018.383,78 5.075.529,05 5.048.367,63
Y20 337.545,89 529.219,80 527.320,69 527.505,57
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Figure 2.1: Grafik  par�stash apotelesm�twn tou montèlou twn Kosmidou and
Zopounidi
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Kef�laio 3

MejodologÐa Q�smatoc

Di�rkeiac

3.1 Q�sma Di�rkeiac kai DiaqeÐrish EnerghtikoÔ-

PajhtikoÔ

'Opwc  dh èqoume tonÐsei, h di�rkeia (duration) apoteleÐ mètro thc metabol c thc

tim c   thc oikonomik c axÐac miac epèndushc apì thn pleur� tou EnerghtikoÔ   enìc

proiìntoc �ntlhshc kefalaÐwn, twn idÐwn kefalaÐwn sumperilambanomènwn, apì thn

pleur� tou PajhtikoÔ, stic metabolèc twn epitokÐwn.

To apotèlesma thc metabol c thc axÐac twn stoiqeÐwn tou EnerghtikoÔ kai tou

PajhtikoÔ kai kat� sunèpeia kai thc oikonomik c axÐac twn idÐwn kefalaÐwn exart�tai

apì thn sqèsh jetik¸n (long) kai arnhtik¸n (short) anoigm�twn se sunduasmì me th

di�rkeia (duration) thc k�je jèshc qwrist�, th sunolik  di�rkeia twn stoiqeÐwn tou

EnerghtikoÔ kai tou PajhtikoÔ kai thc sqèshc aut¸n, gnwst c wc �noigma di�rkeiac

(duration gap).

Epomènwc, èna pistwtikì Ðdruma, ènac qrhmatooikonomikìc organismìc genikìtera

  akìma kai èna qartoful�kio metr� kai elègqei thn èkjesh thc axÐac tou kai thc axÐac

twn idÐwn kefalaÐwn tou ston kÐnduno epitokÐwn me th mètrhsh thc sunolik c di�rkeiac

twn stoiqeÐwn EnerghtikoÔ kai PajhtikoÔ kai, efìson epijumeÐ, ton periorismì   thn
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pl rh antist�jmish thc èkjeshc ston kÐnduno mei¸nei to �noigma di�rkeiac (duration

gap).

Gia ton upologismì t¸ra thc metabol c thc axÐac (tim c) tou qrhmatopistwtikoÔ

mèsou, upologÐzetai arqik� h di�rkeia mèsw tou gnwstoÔ tÔpou

D =

C1

(1+r)1
· 1 + C2

(1+r)2
· 2 + ...+ (Cn+FVn)

(1+r)n · n
C1

(1+r)
+ C2

(1+r)2
+ · · ·+ Cn+FVn

(1+r)n

(3.1)

ìpou

• D: DeÐkthc stajmismènhc di�rkeiac (Macaulay Duration)

• r: Apìdosh (required rate of return-yield to maturity)

• C: Roèc (èsodo, tokomerÐdio) pr¸thc periìdou, deÔterhc periìdou k.o.k.

• n: Sunolik  di�rkeia se periìdouc

• FV: Onomastik  axÐa tou tÐtlou

kai èpeita h metabol  thc tim c upologÐzetai me th sqèsh:

DP = [P · (D/(1 + r)) ·Dr] (3.2)

 

DP = [P ·MD ·Dr] (3.3)

ìpou

MD(ModifiedDuration) = [D/(1 + r)] (3.4)

kai �ra h tim  tou tÐtlou met� thn metabol  twn epitokÐwn ja isoÔtai me:

P ′ = [P −DP ] (3.5)

P ′ = P − [P · (−D/(1 + r) ·Dr)] (3.6)

91



3.2 Mèjodoc An�lushc twn Anoigm�twn

Me th mèjodo an�lushc twn anoigm�twn (gap analysis ) metr�tai o kÐndunoc epitokÐwn

eisod matoc   esìdwn   tameiak¸n ro¸n. Dhlad  metr�tai h metabol  tou eisod -

matoc   twn esìdwn pou proèrqontai apì tìkouc se mia metabol  twn epitokÐwn sthn

agor�.

Gia thn prosèggish thc mejìdou aut c orÐzetai katarq�c h ènnoia tou anoÐgmatoc.

O prosdiorismìc twn anoigm�twn apaiteÐ thn kat�taxh twn stoiqeÐwn tou En-

erghtikoÔ thc tr�pezac   tou qrhmatooikonomikoÔ organismoÔ, dhlad  tou qarto-

fulakÐou topojet se¸n touc (ependutikì   sunallag¸n) se om�dec, an�loga me to

eÐdoc tou epitokÐou (stajerì   kumainìmeno) kai th l xh touc   to qrìno ananèwshc

tou epitokÐou touc, ìpoio ek twn dÔo prohgeÐtai. Sth sunèqeia kai me ta Ðdia krit ria

taxinomoÔntai kai ta stoiqeÐa tou PajhtikoÔ thc tr�pezac.

Ta stoiqeÐa tou EnerghtikoÔ apoteloÔn tic jetikèc jèseic (long positions) thc

tr�pezac,   tou qrhmatopistwtikoÔ organismoÔ kai ta stoiqeÐa tou PajhtikoÔ tic

arnhtikèc jèseic (short positions).

Shmei¸netai ìti genik� oi jèseic long anafèrontai se topojet seic   desmeÔseic

gia topojet seic se ependutik� proiìnta (qreìgrafa, d�neia, qrhmatopistwtik� mèsa

kai �lla), en¸ oi jèseic short aforoÔn se pwl seic (daneismì)   desmeÔseic gia

pwl seic ependutik¸n proiìntwn.

Me b�sh thn taxinìmhsh twn stoiqeÐwn tou EnerghtkoÔ kai tou PajhtikoÔ up-

ologÐzontai sth sunèqeia ta anoÐgmata.

'Etsi, e�n oi jetikèc jèseic mÐac kathgorÐac stoiqeÐwn tou EnerghtikoÔ uper-

baÐnoun tic antÐstoiqec arnhtikèc jèseic tou PajhtikoÔ, to �noigma eÐnai jetikì.

AntÐjeta, ìtan oi arnhtikèc jèseic uperbaÐnoun tic jetikèc jèseic, to �noigma jewreÐ-

tai arnhtikì. Mhdenikì eÐnai to �noigma, ìtan oi jetikèc jèseic kai oi arnhtikèc

jèseic isoÔntai.

Dhlad  h teqnik  twn anoigm�twn diakrÐnei ta stoiqeÐa tou EnerghtikoÔ kai

tou PajhtikoÔ se aut� pou ephre�zontai kai se aut� pou den ephre�zontai apì

tic metabolèc twn epitokÐwn. Se k�je perÐptwsh ephre�zontai ta stoiqeÐa tou En-

erghtikoÔ kai tou PajhtikoÔ pou fèroun kumainìmeno epitìkio. Ta stoiqeÐa pou

fèroun stajerì epitìkio ephre�zontai apì th metabol  twn epitokÐwn mìnon sth l x-
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h thc periìdou stajeroÔ epitokÐou, opìte to epitìkio anane¸netai.

Epomènwc, o upologismìc tou apotelèsmatoc thc metabol c twn epitokÐwn sta è-

soda prèpei na anafèretai se sugkekrimènh perÐodo sto mèllon, ¸ste na lamb�nontai

upìyin kai oi jèseic me stajerì epitìkio to opoÐo anane¸netai kat� th sugkekrimènh

mellontik  qronik  stigm . Dhlad  h mèjodoc twn anoigm�twn lamb�nei upìyin tic

jèseic pou fèroun kumainìmeno epitìkio kai tic jèseic me stajerì epitìkio, to opoÐo

anane¸netai th stigm  pou anafèretai o upologismìc   pou l goun sthn hmeromh-

nÐa aut , opìte ta kef�laia prèpei na epanatopojethjoÔn. Epomènwc, h mèjodoc

an�lushc twn anoigm�twn mporeÐ na qarakthristeÐ kai mèjodoc l xewc epitokÐou.

Pèran twn parap�nw stoiqeÐwn gia ton upologismì tou kindÔnou eisod matoc

mporeÐ na lhfjoÔn upìyh kai oi eisprattìmenoi se k�je perÐodo tìkoi   eisroèc apì

�llec topojet seic, ìpwc apì projesmiak� sumbìlaia, pou qronik� sumpÐptoun me

thn exetazìmenh perÐodo.

B�sh twn �nwji to �noigma diamorf¸netai wc akoloÔjwc:

• 'Anoigma=EuaÐsjhto Energhtikì-EuaÐsjhto Pajhtikì  

Gap = RateSensitiveAssets−RateSensitiveLiabilities (3.7)

(To euaÐsjhto sth metabol  twn epitokÐwn mèroc tou EnerghtikoÔ kai Pa-

jhtikoÔ apartÐzetai apì epimèrouc euaÐsjhta sto epitìkio stoiqeÐa).

To �noigma mporeÐ na eÐnai jetikì   arnhtikì. Sthn perÐptwsh tou jetikoÔ

anoÐgmatoc ta euaÐsjhta sth metabol  twn epitokÐwn stoiqeÐa tou EnerghtikoÔ

uperbaÐnoun ta antÐstoiqa tou PajhtikoÔ. To antÐjeto sumbaÐnei sthn perÐptwsh

tou arnhtikoÔ anoÐgmatoc.

B�sei twn anoigm�twn h epÐdrash twn epitokÐwn sta èsoda eÐnai :

• Jetikì 'Anoigma

(RSA−RSL ≥ 0). (3.8)

AÔxhsh epitokÐwn : AÔxhsh esìdwn apì tìkouc, MeÐwsh epitokÐwn : MeÐwsh

esìdwn apì tìkouc
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• Arnhtikì 'Anoigma

(RSA−RSL ≤ 0). (3.9)

AÔxhsh epitokÐwn : MeÐwsh esìdwn apì tìkouc, MeÐwsh epitokÐwn : AÔxhsh

esìdwn apì tìkouc

• Mhdenikì 'Anoigma

(RSA−RSL = 0). (3.10)

AÔxhsh epitokÐwn : Mhdenik  epÐdrash, MeÐwsh epitokÐwn : Mhdenik  epÐdrash

Sthn perÐptwsh tou mhdenikoÔ anoÐgmatoc h metabol  sta èsoda isoÔtai me th

metabol  sta èxoda apì tìkouc me apotèlesma ta èsoda na paramènoun anephrèas-

ta apì tic metabolèc twn epitokÐwn, asqètwc thc kateÔjunshc thc metabol c. H

metabol  sta èsoda mporeÐ na metrhjeÐ wc ex c:

'Esoda= [EuaÐsjhto Energhtikì*Metabol  EpitokÐou]-[EuaÐsjhto Pajhtikì*Metabol 

EpitokÐou] dhlad 

DNII = GAP ·DR = (RSA−RSL) ·DR = (RSA ·DR)− (RSL ·DR) (3.11)

Dhlad  me ton trìpo autì èna pistwtikì Ðdruma mporeÐ na upologÐsei tic epip-

t¸seic thc metabol c twn epitokÐwn sta èsod� tou kai kat� sunèpeia kai sta kèrdh

tou. MporeÐ epomènwc na upologÐsei ton kÐnduno eisod matoc pou proèrqetai apì

tic metabolèc twn epitokÐwn. Me dedomènec k�je for� tic jèseic mporoÔme na up-

ologÐsoume to apotèlesma se mia pijan    anamenìmenh metabol  twn epitokÐwn.

EpÐshc mporeÐ na upologÐsei to apotèlesma se perÐptwsh metabol c twn jèsewn,

qwrÐc metabol  twn epitokÐwn   me tautìqronh metabol  twn epitokÐwn.
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Kef�laio 4

Efarmogèc twn parap�nw

montèlwn

4.1 Efarmog  thc polukrit riac mejìdou twn

Kosmidou and Zopounidi

To parìn sÔggrama qrhsimopoi¸ntac stoiqeÐa apì mia meg�lh emporik  tr�peza thc

Ell�dac, parousi�zei mia mejodologÐa diaqeÐrishc EnerghtikoÔ - PajhtikoÔ prokeimè-

nou na epilegoÔn oi kalÔterec strathgikèc kateujÔnseic ston trapezikì qrhma-

tooikonomikì sqediasmì. Pio sugkekrimèna, sta plaÐsia autoÔ tou suggr�mmatoc

o programmatismìc stìqwn anaptÔqjhke gia qronikì orÐzonta miac periìdou. To

montèlo qrhsimopoÐhse tic qrhmatooikonomikèc katast�seic thc tr�pezac, ton isol-

ogismì kai thn kat�stash apotelesm�twn qr shc gia to ètoc 2007 prokeimènou na

dhmiourg sei mia mellontik  kat�stash strathgik c ALM gia to ètoc 2008. 'Oson

afor� tic metablhtèc tou montèlou, qrhsimopoi jhkan metablhtèc pou dieukolÔnoun

ton kajorismì twn periorism¸n kai twn stìqwn. Gia par�deigma, stìqoi pou aforoÔn

th reustìthta, thn apìdosh kai ton kÐnduno prèpei na ekfr�zontai sta plaÐsia twn

qrhsimopoioÔmenwn metablht¸n.

'Estw oi oikonomikèc katast�seic thc 31hc DekembrÐou 2007 thc Tr�pezac.
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PÐnakac 4.1: Oikonomikèc katast�seic 2007

Ποσά σε ευρώ

Ταμείο και διαθέσιμα στην Κεντρική Τράπεζα 197.683.703

Απαιτήσεις κατά πιστωτικών ιδρυμάτων 495.290.177

Χαρτοφυλάκιο συναλλαγών 6.240.841

Δάνεια και απαιτήσεις κατά πελατών 1.854.763.270

Χαρτοφυλάκιο επενδύσεων διαθέσιμο προς πώληση 7.576.706

Χαρτοφυλάκιο επενδύσεων διακρατούμενο μέχρι τη λήξη 970.000

Επενδύσεις σε Θυγατρικές εταιρείες 19.212.116

Ενσώματα πάγια στοιχεία 20.948.874

΄Αυλα πάγια στοιχεία 5.181.765

Αναβαλλόμενες φορολογικές απαιτήσεις 1.723.076

Λοιπά στοιχεία Ενεργητικού 18.459.507

ΣΥΝΟΛΟ ΕΝΕΡΓΗΤΙΚΟΥ 2.628.050.039

Υποχρεώσεις προς πιστωτικά ιδρύματα -

Υποχρεώσεις προς πελάτες 2.313.938.013

Παράγωγα χρηματοοικονομικά μέσα 290.613

Υποχρεώσεις από παροχές στο προσωπικό 2.222.951

Αναβαλλόμενες φορολογικές υποχρεώσεις 1.923.366

Λοιπά στοιχεία Παθητικού 59.208.791

Σύνολο Υποχρεώσεων 2.377.583.735

΄Ιδια κεφάλαια 250.466.304

ΣΥΝΟΛΟ ΥΠΟΧΡΕΩΣΕΩΝ ΚΑΙ ΙΔΙΩΝ ΚΕΦΑΛΑΙΩΝ 2.628.050.039

Oi metablhtèc pou qrhsimopoi jhkan ston kajorismì tou montèlou proèrqontai

apì tic qrhmatooikonomikèc katast�seic tou ètouc tou 2007 thc sugkekrimènhc em-

porik c tr�pezac thc Ell�dac. Pio sugkekrimèna, 18 metablhtèc qrhsimopoi jhkan,

ek twn opoÐwn oi 11 anafèrontai se stoiqeÐa tou EnerghtikoÔ kai oi upìloipec 7 se

stoiqeÐa tou PajhtikoÔ ìpwc perigr�fontai ston pÐnaka pou akoloujeÐ.
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PÐnakac 4.2: Orismìc metablht¸n IsologismoÔ

Metablhtèc
TameÐo kai diajèsima sthn Kentrik  Tr�peza Q1

Apait seic kat� pistwtik¸n idrum�twn Q2

Qartoful�kio sunallag¸n Q3

D�neia kai apait seic kat� pelat¸n Q4

Qartoful�kio ependÔsewn diajèsimo proc p¸lhsh Q5

Qartoful�kio ependÔsewn diakratoÔmeno mèqri th l xh Q6

EpendÔseic se Jugatrikèc etaireÐec Q7

Ens¸mata p�gia stoiqeÐa Q8

'Aula p�gia stoiqeÐa Q9

Anaballìmenec forologikèc apait seic Q10

Loip� stoiqeÐa EnerghtikoÔ Q11

Upoqre¸seic proc pistwtik� idrÔmata U1

Upoqre¸seic proc pel�tec U2

Par�gwga qrhmatooikonomik� mèsa U3

Upoqre¸seic apì paroqèc sto proswpikì U4

Anaballìmenec forologikèc upoqre¸seic U5

Loip� stoiqeÐa PajhtikoÔ U6

'Idia kef�laia metìqwn Tr�pezac U7

'Epeita gÐnetai mia seir� apì periorismoÔc gia ta antÐstoiqa stoiqeÐa tou En-

erghtikoÔ kai tou PajhtikoÔ. AxÐzei na shmeiwjeÐ pwc h epilog  twn suntelest¸n

gÐnetai me b�sh thn exèlixh twn megej¸n apì to ètoc 2006 sto ètoc 2007 kaj¸c upo-

jètoume ìti k�tw apì fusiologikèc sunj kec thc agor�c ja kinhjoÔn p�nw k�tw sta

Ðdia epÐpeda. Gia par�deigma ta sunolik� d�neia anamènetai na kinhjoÔn sta persin�

epÐpeda dhlad  sta 1.854.763.270 kai den mporoÔn na auxhjoÔn parap�nw apì to 39%

autoÔ tou posoÔ.

X4 ≥ 1.854.763.270 (4.1)

X4 ≤ 1, 39 · 1.854.763.270 (4.2)
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Table 4.3: D�neia kai apait seic kat� pelat¸n

'Etoc Pos� se eur¸ PosostiaÐa Metabol 
2006 1.332.537.749 0
2007 1.854.763.270 39%
2008 2.335.757.459 26%

OmoÐwc gÐnetai upìjesh kai gia tic katajèseic, ìti dhlad  anamènetai na eÐnai

perÐpou 2.313.938.013 kai na auxhjoÔn ìqi parap�nw apì to 28%

Y2 ≥ 2.313.938.013 (4.3)

Y2 ≤ 1, 28 · 2.313.938.013 (4.4)

Table 4.4: Upoqre¸seic proc pel�tec

'Etoc Pos� se eur¸ PosostiaÐa Metabol 
2006 1.733.857.560 0
2007 2.313.938.013 33%
2008 2.708.824.301 17%

Ta Ðdia kef�laia anamènetai na eÐnai p�nw k�tw sta Ðdia epÐpeda kai an eÐnai efiktì

perissìtera apì ta antÐstoiqa persin�

Y7 ≥ 250.466.304 (4.5)

En suneqeÐa gÐnontai upojèseic sqetik� me ta reust� diajèsima pou prèpei na di-

akrateÐ h tr�peza sthn antÐstoiqh Tr�peza thc Ell�doc kai se omìloga tou DhmosÐou

kai loip� qreìgrafa antistoÐqwc kaj¸c kai to mèroc twn katajèsewn pou daneiodoteÐ-

tai apeujeÐac se noikokuri�, Dhmìsia Nomik� Prìswpa kai etaireÐec.

Y2 − 11, 7 ·X1 = 0 (4.6)
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Table 4.5: Upoqre¸seic proc touc pel�tec proc TameÐo kai Diajèsima sthn Kentrik 
Tr�peza

'Etoc Upoqre¸seic proc Pel�tec TameÐo kai Diajèsima sthn K.T. Posostì
2006 1.733.857.560 121.063.031 14,3%
2007 2.313.938.013 197.683.703 11,7%
2008 2.708.824.301 206.604.328 13,1%

Y2 − 156, 5 · (X3 +X5 +X6) = 0 (4.7)

Table 4.6: Upoqre¸seic proc pel�tec proc Sunolikì qartoful�kio sunallag¸n

'Etoc Upoqre¸seic proc Pel�tec Sunolikì qartoful�kio Posostì
2006 1.733.857.560 13.968.910 124,12%
2007 2.313.938.013 14.787.547 156,48%
2008 2.708.824.301 16.370.241 165,47%

Y2 − 1, 25 · (X4) = 0 (4.8)

Table 4.7: Upoqre¸seic proc pel�tec proc D�neia kai apait seic kat� pelat¸n

'Etoc Upoqre¸seic proc Pel�tec Sunolikì qartoful�kio Posostì
2006 1.733.857.560 1.332.537.749 1,3%
2007 2.313.938.013 1.854.763.270 1,25%
2008 2.708.824.301 2.335.757.459 1,16%

Ta sunolik� stoiqeÐa tou EnerghtikoÔ anamènetai na auxhjoÔn ìqi parap�nw apì

30% tou persinoÔ epipèdou

11∑
i=1

Xi ≤ 1, 30 · 2.628.050.039 (4.9)
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Table 4.8: SÔnolo EnerghtikoÔ

'Etoc Pos� se eur¸ PosostiaÐa Metabol 
2006 2.103.242.335 0
2007 2.628.050.039 25%
2008 3.129.180.692 19%

Y7 − 0, 08 · (X3 − 0, 5 ·X4 − 0, 3 ·X5 − 0, 5 ·X6)− d+
1 + d−1 = 0 (4.10)

O �nwji periorismìc èqei na k�nei me th BasileÐa kai sugkekrimèna me thn el�qisth

kefalaiak  ep�rkeia. Se genikèc grammèc autèc apaitoÔn ìti ta el�qista Ðdia kef�laia

pou prèpei na èqei k�je tr�peza prèpei na eÐnai toul�qiston Ðsa proc to 8% enìc

stajmismènou ajroÐsmatoc twn stoiqeÐwn tou energhtikoÔ pou enswmat¸noun k�poio

kÐnduno kaj¸c kai twn ektìc isologismoÔ drasthriot twn thc

s = K/A ≥ 8% (4.11)

ìpou s eÐnai o suntelest c feregguìthtac,K to sÔnolo twn idÐwn kefalaÐwn (basikì,

Tier 1, Tier 2)kai A to stajmismèno energhtikì me suntelestèc st�jmishc ènanti tou

kindÔnou wi gia k�je stoiqeÐo tou energhtikoÔ ai (i=1,· · · , n) :

A =
n∑
i=1

wi · ai (4.12)

O epìmenoc periorismìc èqei na k�nei me thn reustìthta, ìpou sÔmfwna p�li

kai me thn BasileÐa toul�qiston ta mis� apì ta sunolik� kef�laia thc tr�pezac ja

prèpei na proèrqontai apì ta trèqonta reust� stoiqeÐa thc tr�pezac kai ìqi apì tic

katajèseic prokeimènou na apotrèyei ton kÐnduno reustìthtac.

(X1 +X2 +X3 +X4 +X5 +X6 +X7 +X10 +X11)−0, 6 ·(
6∑
j=1

Yj)−d+
2 +d−2 = 0 (4.13)

Oi epìmenoi periorismoÐ èqoun na k�noun me tic apof�seic thc dioÐkhshc sqetik�
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me thn an�ptuxh twn katajèsewn kai daneÐwn

Y2 − d+
3 + d−3 = 1, 28 · 2.313.938.013 (4.14)

X4 − d+
4 + d−4 = 1, 39 · 1.854.763.270 (4.15)

Lamb�nontac upìyin ta istorik� dedomèna apì thn prohgoÔmenh perÐodo, upojè-

toume ìti o mèsoc rujmìc an�ptuxhc tou deÐkth katajèseic proc sunolik� stoiqeÐa

EnerghtikoÔ ja eÐnai toul�qiston 88,05%.

Y2 + d−5 − d+
5 = 88, 05% · 2.628.050.039 (4.16)

Table 4.9: Upoqre¸seic proc pel�tec proc SÔnolo EnerghtikoÔ

'Etoc Upoqre¸seic proc Pel�tec SÔnolo EnerghtikoÔ Posostì
2006 1.733.857.560 2.103.242.335 82,44%
2007 2.313.938.013 2.628.050.039 88,05%
2008 2.708.824.301 3.129.180.692 86,57%

O periorismìc

11∑
i=1

RX
i ·Xi −

7∑
j=1

RY
j · Yj − d+

6 + d−6 = 30% · 2.628.050.039 (4.17)

anafèretai sthn sunolik  apìdosh pou ja èqei h tr�peza apì thn epilegìmenh s-

trathgik  kat� thn perÐodo thc an�lushc. Aut  eÐnai Ðsh me to 30% kai upologÐzetai

me b�sh tic apodìseic ìlwn twn stoiqeÐwn tou EnerghtikoÔ kai tou PajhtikoÔ.

Tèloc gÐnontai k�poiec upojèseic anaforik� me ta loip� stoiqeÐa tou EnerghtikoÔ,

ta opoÐa ja kinhjoÔn p�nw k�tw sta Ðdia epÐpeda.

X1 − 0, 07 · 2.628.050.039 + d−7 − d+
7 = 0 (4.18)
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Table 4.10: TameÐo kai Diajèsima sthn K.T. proc SÔnolo EnerghtikoÔ

'Etoc TameÐo kai Diajèsima sthn K.T. SÔnolo EnerghtikoÔ Posostì
2006 121.063.031 2.103.242.335 0,058
2007 197.683.703 2.628.050.039 0,075
2008 206.604.328 3.129.180.692 0,066

X8 − 0, 008 · 2.628.050.039 + d−8 − d+
8 = 0 (4.19)

Table 4.11: Ens¸mata p�gia stoiqeÐa proc SÔnolo EnerghtikoÔ

'Etoc Ens¸mata p�gia stoiqeÐa SÔnolo EnerghtikoÔ Posostì
2006 18.947.056 2.103.242.335 0,009
2007 20.948.874 2.628.050.039 0,008
2008 22.191.200 3.129.180.692 0,007

X9 − 0, 002 · 2.628.050.039 + d−9 − d+
9 = 0 (4.20)

Table 4.12: 'Aula p�gia stoiqeÐa proc SÔnolo EnerghtikoÔ

'Etoc 'Aula p�gia stoiqeÐa SÔnolo EnerghtikoÔ Posostì
2006 4.964.587 2.103.242.335 0,002
2007 5.181.765 2.628.050.039 0,002
2008 4.686.505 3.129.180.692 0,001

X10 − 0, 0007 · 2.628.050.039 + d−10 − d+
10 = 0 (4.21)
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Table 4.13: Anaballìmenec forologikèc apait seic proc SÔnolo EnerghtikoÔ

'Etoc Anaballìmenec forologikèc apait seic SÔnolo EnerghtikoÔ Posostì
2006 1.604.875 2.103.242.335 0,0008
2007 1.723.076 2.628.050.039 0,0007
2008 1.760.800 3.129.180.692 0,0006

X11 − 0, 007 · 2.628.050.039 + d−11 − d+
11 = 0 (4.22)

Table 4.14: Loip� stoiqeÐa EnerghtikoÔ proc SÔnolo EnerghtikoÔ

'Etoc Loip� stoiqeÐa EnerghtikoÔ SÔnolo EnerghtikoÔ Posostì
2006 16.573.353 2.103.242.335 0,008
2007 18.459.507 2.628.050.039 0,007
2008 37.597.223 3.129.180.692 0,012

Me b�sh touc proanaferjeÐsac periorismoÔc kai stìqouc all� kai tic protim seic

kai strathgikèc twn steleq¸n thc tr�pezac, h majhmatik  sun�rthsh pou èqoun na

epilÔsoun eÐnai h akìloujh:

Minz =
11∑
k=3

d+
k +

11∑
k=3

d−k + 2d+
2 + 3d−1 (4.23)

upì touc periorismoÔc

X4 ≥ 1.854.763.270 (4.24)

X4 ≤ 1, 39 · 1.854.763.270 (4.25)

Y2 ≥ 2.313.938.013 (4.26)

Y2 ≤ 1, 28 · 2.313.938.013 (4.27)

Y7 ≥ 250.466.304 (4.28)

Y2 − 11, 7 ·X1 = 0 (4.29)

Y2 − 156, 5 · (X3 +X5 +X6) = 0 (4.30)
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Y2 − 1, 25 · (X4) = 0 (4.31)

11∑
i=1

Xi ≤ 1, 30 · 2.628.050.039 (4.32)

Y7 − 0, 08 · (X3 − 0, 5 ·X4 − 0, 3 ·X5 − 0, 5 ·X6)− d+
1 + d−1 = 0 (4.33)

(X1 +X2 +X3 +X4 +X5 +X6 +X7 +X10 +X11)−0, 6 ·(
6∑
j=1

Yj)−d+
2 +d−2 = 0 (4.34)

Y2 − d+
3 + d−3 = 1, 28 · 2.313.938.013 (4.35)

X4 − d+
4 + d−4 = 1, 39 · 1.854.763.270 (4.36)

Y2 + d−5 − d+
5 = 88, 05% · 2.628.050.039 (4.37)

11∑
i=1

RX
i ·Xi −

7∑
j=1

RY
j · Yj − d+

6 + d−6 = 30% · 2.628.050.039 (4.38)

X1 − 0, 07 · 2.628.050.039 + d−7 − d+
7 = 0 (4.39)

X8 − 0, 008 · 2.628.050.039 + d−8 − d+
8 = 0 (4.40)

X9 − 0, 002 · 2.628.050.039 + d−9 − d+
9 = 0 (4.41)

X10 − 0, 0007 · 2.628.050.039 + d−10 − d+
10 = 0 (4.42)

X11 − 0, 007 · 2.628.050.039 + d−11 − d+
11 = 0 (4.43)

ìpou Xi≥ 0,Yj≥ 0,d+
k≥ 0,d−k≥ 0, i = 1, 2, · · · , 11, j = 1, 2, · · · , 7, k = 1, 2, · · · , 9

Apì thn epÐlush tou �nwji upodeÐgmatoc kai upojètwntac ìti h mèsh apìdosh twn

stoiqeÐwn tou EnerghtikoÔ isoÔtai me RX
i = 0, 082 kai h mèsh apìdosh twn stoiqeÐwn

tou PajhtikoÔ me RY
i = 0, 098 prokÔptoun ta akìlouja apotelèsmata:
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PÐnakac 4.15: Pragmatikèc timèc kai timèc montèlou
Πραγματική τιμή Τιμή υποδείγματος

Ταμείο και διαθέσιμα στην Κεντρική Τράπεζα 206.604.328 247.105.000

Απαιτήσεις κατά πιστωτικών ιδρυμάτων 483.739.396 371.468.000

Χαρτοφυλάκιο συναλλαγών 5.990.210 7.801.050

Δάνεια και απαιτήσεις κατά πελατών 2.335.757.459 2.312.900.000

Χαρτοφυλάκιο επενδύσεων διαθέσιμο προς πώληση 8.996.791 9.470.880

Χαρτοφυλάκιο επενδύσεων διακρατούμενο μέχρι τη λήξη 1.383.240 1.201.700

Επενδύσεις σε Θυγατρικές εταιρείες 19.212.116 14.409.100

Ενσώματα πάγια στοιχεία 22.191.200 21.024.400

΄Αυλα πάγια στοιχεία 4.686.505 5.256.100

Αναβαλλόμενες φορολογικές απαιτήσεις 1.760.800 1.292.310

Λοιπά στοιχεία Ενεργητικού 37.597.223 13.844.600

Υποχρεώσεις προς πιστωτικά ιδρύματα 90.000.000 0

Υποχρεώσεις προς πελάτες 2.708.824.301 2.891.120.000

Παράγωγα χρηματοοικονομικά μέσα 902.054 363.266

Υποχρεώσεις από παροχές στο προσωπικό 2.594.977 2.778.690

Αναβαλλόμενες φορολογικές υποχρεώσεις 1.856.138 2.404.210

Λοιπά στοιχεία Παθητικού 67.694.734 74.011.000

΄Ιδια κεφάλαια μετόχων Τράπεζας 257.308.486 250.466.000

'Opwc faÐnetai kai apì thn exagwg  twn apotelesm�twn all� kai apì thn k�twji

grafik  apeikìnish, ta apotelèsmata diafèroun kat� èna posostì apì ta antÐstoiqa

tou isologismoÔ. AxÐzei na shmeiwjeÐ pwc to upìdeigma twn Kosmidou and Zopouni-

di efarmìsthke sqedìn prin dèka qrìnia, se diaforetik  tr�peza, gegonìc to opoÐo

sunep�getai ìti merikoÐ apì touc periorismoÔc apì to montèlo touc na mhn antis-

toiqoÔn me autoÔc pou jètei h sugkekrimènh tr�peza kaj¸c diafèroun oi dioikhtikèc

apof�seic all� kai oi strathgikèc - stìqoi metaxÔ twn diafìrwn trapez¸n, en¸ ja

prèpei na lhfjoÔn upìyin kai tuqìn akraÐa fainìmena ta opoÐa mporeÐ na ephre�-

soun ton pagkìsmio q�rth thc oikonomÐac (gia par�deigma perÐptwsh enupìjhkwn

stegastik¸n daneÐwn uyhloÔ kindÔnou) ìpou ekeÐ oi ìpoiec problèyeic kai ektim -

seic gia sugkekrimèna megèjh paÔoun na isqÔoun. Epiplèon h k�je tr�peza kat�

to sqediasmì thc strathgik c thc gia thn epìmenh perÐodo lamb�nei upìyin thc kai

mia seir� paragìntwn, oi opoÐoi eÐnai empisteutikoÐ kai touc opoÐouc den gnwrÐzoun

oi upìloipec tr�pezec all� kai oi katanalwtèc. 'Allwste stìqoc mac den eÐnai h

akrib c exagwg  twn apotelesm�twn, all� to k�ta pìso èna tètoio montèlo gram-

mikoÔ programmatismoÔ mporeÐ na brei efarmog  sthn apì koinoÔ diaqeÐrish stoiqeÐwn
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EnerghtikoÔ kai PajhtikoÔ. Tèloc axÐzei na shmeiwjeÐ pwc sto par�deigm� mac (gia

lìgouc upologistik c eukolÐac) jewr same ta epitìkia twn apodìsewn gia ta stoiqeÐ-

a tou EnerghtikoÔ kai tou PajhtikoÔ na èqoun sugkekrimènec timèc. An jewr soume

ìti eÐnai stoqastikèc metablhtèc, ìpwc akrib¸c kai sto montèlo twn Kosmidou and

Zopounidi,prèpei na jewr soume ìti ta epitìkia akoloujoÔn k�poia katanom  kai

na trèxoume to prìgramma gia èna ikanopoihtikì arijmì senarÐwn kai èpeita gia tic

metablhtèc twn opoÐwn oi timèc metab�llontai na qrhsimopoi soume thn mèsh tim  wc

prìbleyh.
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4.2 Upologismìc tou Duration Gap

.

'Estw o upojetikìc isologismìc miac tr�pezac me thn upologisjeÐsa   upojetik 

di�rkeia (duration)twn stoiqeÐwn tou.

Table 4.16: StoiqeÐa EnerghtikoÔ-PajhtikoÔ kai Di�rkeia (Duration )

Pos� se eur¸ Di�rkeia
Omìlogo DhmosÐou 1.500 1,2
Omologiakì D�neio 2.500 2,8

Stegastikì D�neio StajeroÔ EpitokÐou 500 4,5
Stegastikì D�neio Kumainìmenou EpitokÐou 300 3,2

SÔnolo EnerghtikoÔ 4.800 2,502
TreqoÔmenoc Log/smìc 1.000 0,6
Pistopoihtikì Kat�jeshc 800 3,5
Projesmiak  Kat�jesh 2.000 1,6

'Idia Kef�laia 1.000 0
SÔnolo PajhtikoÔ 4.800 1,7368

H sunolik  stajmismènh di�rkeia tou EnerghtikoÔ kai PajhtikoÔ upologÐzetai

wc ex c:

Sunolik  di�rkeia EnerghtikoÔ

[(1.500/4.800) · 1, 2] + [(2.500/4.800) · 2, 8] + [(500/4.800) · 4, 5]

+ [(300/4.800) · 3, 2] = 2, 502 (4.44)

Sunolik  di�rkeia PajhtikoÔ

[(1.000/3.800) · 0, 6] + [(800/3.800) · 3, 5] + [(2.000/3.800) · 1, 6] = 1, 7368 (4.45)

E�n upojèsoume ìti ta epitìkia sthn agor� qreogr�fwn aux�nontai apì 10%

se 12%, dhlad  kat� 2%, h oikonomik  axÐa twn stoiqeÐwn tou EnerghtikoÔ kai

PajhtikoÔ metab�lletai, ìpwc faÐnetai ston k�twji pÐnaka
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Table 4.17: Metabol  EpitokÐwn kai Oikonomik  AxÐa IsologismoÔ
Ποσά σε ευρώ Νέα Οικονομική Αξία

Ομόλογο Δημοσίου 1.500 1.467,3
Ομολογιακό Δάνειο 2.500 2.372,7

Στεγαστικό Δάνειο Σταθερού Επιτοκίου 500 459,1
Στεγαστικό Δάνειο Κυμαινόμενου Επιτοκίου 300 282,5

Σύνολο Ενεργητικού 4.800 4.581,6
Τρεχούμενος λογ/σμός 1.000 989,1
Πιστοποιητικό Κατάθεσης 800 749,1
προθεσμιακή Κατάθεση 2.000 1.941,8
΄Ιδια Κεφάλαια 1.000 901,6

Σύνολο Παθητικού 4.800 4.581,6

H oikonomik  axÐa twn jèsewn met� thn metabol  twn epitokÐwn upologÐzetai

kat� ta gnwst�, afoÔ katarq�c, b�sei tou anaferìmenou ston PÐnaka 5.16 deÐkth

di�rkeiac, upologÐsoume ton tropopoihmèno deÐkth di�rkeiac.(MD=D/(1+r)). AxÐzei

na shmeiwjeÐ ìti gia ton upologismì thc di�rkeiac den èqei lhfjeÐ upìyh h kurtìthta

(convexity ) kai �ra up�rqei mikr  apìklish.

Sunep¸c h oikonomik  axÐa twn tÐtlwn upologÐzetai wc akoloÔjwc:

Oikonomik  axÐa:

P −DP (4.46)

DP = P · [−D/(1 + r)] ·Dr (4.47)

ìpou:

• P: eÐnai h Trèqousa Tim 

• DP: eÐnai h Metabol  Trèqousac Tim c

• r: eÐnai to Epitìkio

• Dr: eÐnai h Metabol  tou EpitokÐou

• D: eÐnai h Di�rkeia se 'Eth
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Shmei¸netai ìti o deÐkthc tropopoihmènhc di�rkeiac (modified duration ) isoÔtai

me

MD = [−D/(1 + r)] (4.48)

.

Efarmìzontac ta parap�nw ston upologismì thc oikonomik c axÐac twn stoiqeÐwn

tou EnerghtikoÔ kai tou PajhtikoÔ, met� thn aÔxhsh twn epitokÐwn, èqoume ta ex c:

Oikonomik  axÐa Omolìgou : P-DP

P − [P · (D/(1 + r) ·Dr)] (4.49)

=1.500-[1.500·(1,2/(1+0,1))·0,02] =1.467,3

Oikonomik  axÐa Entìkwn GrammateÐwn DhmosÐou

=2.500−[2.500·(2,8/(1+0,1))·0,02] =2.372,7

Oikonomik  axÐa DaneÐwn

=500−[500·(4,5/(1+0.1))·0,02] =459,1

Oikonomik  axÐa Qreogr�fwn

=300−[300·(3,2/(1+0,1))·0,02] =282,5

Oikonomik  axÐa Sunolik¸n StoiqeÐwn EnerghtikoÔ

=4.800−[4.800·(2,5024/(1+0,1))·0,02] =4.581,6

Oikonomik  axÐa Katajèsewn

=1.000−[1000·(0,6/(1+0,1))·0,02)] =989,1

Oikonomik  axÐa Pistopoihtik¸n Katajèsewn

=800−[800·(3,5/(1+0,1))·0,02] =749,1

Oikonomik  axÐa Projesmiak¸n Katajèsewn

=2.000−[2.000·(1,6/(1+0.1))·0,02] =1.941,8

Oikonomik  axÐa Sunolik¸n StoiqeÐwn PajhtikoÔ =4.581,6

Oikonomik  axÐa IdÐwn KefalaÐwn

=4.581,6−(989,1+749,1+1.941,8) =901,6

dhlad  h oikonomik  axÐa twn idÐwn kefalaÐwn upologÐzetai wc h diafor� thc

Oikonomik c axÐac tou EnerghtikoÔ meÐon thn Oikonomik  axÐa twn loip¸n stoiqeÐwn
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tou PajhtikoÔ.

4.3 Upologismìc Q�smatoc, Prosdok¸meno 'E-

sodo Tìkwn, Kajarì Perij¸rio Tìkwn

'Estw o upojetikìc isologismìc miac tr�pezac me ta akìlouja stoiqeÐa:

Table 4.18: Isologismìc

Pos� se eur¸ Apìdosh
EuaÐsjhtec Apait seic 3.300 7,2%

Mh euaÐsjhtec Apait seic 1.400 8,7%
Mh tokofìrec Apait seic 500 0
SÔnolo EnerghtikoÔ 5.200 -
EuaÐsjhtec Upoqre¸seic 2.900 3,8%

Mh euaÐsjhtec Upoqre¸seic 1.650 6%
Mh tokofìrec Upoqre¸seic 200 0

'Idia Kef�laia 450 0
SÔnolo PajhtikoÔ 5.200 -

Na upologisteÐ to q�sma (GAP), to prosdok¸meno èsodo tìkwn (Net Interest

Income), kai to kajarì perij¸rio tìkwn (Net Interest Margin) stic ex c peript¸seic:

a) An ìla ta epitìkia kai h di�rjrwsh tou trapezikoÔ qartofulakÐou parameÐnoun

amet�blhta.

GAP=Rate Sensitive Assets-Rate Sensitive Liabilities=3.300-2.900=400

H tr�peza parousi�zei jetikì q�sma, dhlad  se mÐa aÔxhsh twn epitokÐwn anamènei

aÔxhsh twn kerd¸n kaj¸c ta stoiqeÐa tou EnerghtikoÔ-apait seic prosarmìzontai

taqÔtera apì ta stoiqeÐa tou PajhtikoÔ-upoqre¸seic.

Net Interest Income='Esodo Tìkwn- 'Exodo Tìkwn

=(3.300·7, 2%+1.400·8, 7%−2.900·3, 8%−1.650·6%) = (237,6+121,8−110,2−99)

=150,2

Net Interest Margin = NetInterestIncome/RateAssets

=150,2/4.700=0,032=3,2%

b) Se perÐptwsh par�llhlhc metatìpishc thc kampÔlhc epitokÐwn proc ta p�nw
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kat� dÔo mon�dec.

O isologismìc diamorf¸netai wc ex c:

Table 4.19: Isologismìc me par�llhlh metatìpish kampÔlhc epitokÐwn

Pos� se eur¸ Apìdosh
EuaÐsjhtec Apait seic 3.300 9,2%

Mh euaÐsjhtec Apait seic 1.400 8,7%
Mh tokofìrec Apait seic 500 0
SÔnolo EnerghtikoÔ 5.200 -
EuaÐsjhtec Upoqre¸seic 2.900 5,8%

Mh euaÐsjhtec Upoqre¸seic 1.650 6%
Mh tokofìrec Upoqre¸seic 200 0

'Idia Kef�laia 450 0
SÔnolo PajhtikoÔ 5.200 -

GAP=Rate Sensitive Assets-Rate Sensitive Liabilities=3.300-2.900=400

Net Interest Income='Esodo Tìkwn- 'Exodo Tìkwn

=(3.300·9, 2%+1.400·8, 7%−2.900·5, 8%−1.650·6%) = (303,6+121,8−168,2−99)

=158,2

DNII = Dr ·GAP = NIIt+1 −NIIt =158,2−150,2=8

Net Interest Margin = NetInterestIncome/RateAssets

=158,2/4.700=0,033= 3, 3%

g) Upojèste mÐa mh par�llhlh metatìpish thc kampÔlhc epitokÐwn pou na èqei

san apotèlesma th meÐwsh tou spread (epitìkio qorhg sewn-epitìkio katajèsewn).

Eidikìtera upojèste aÔxhsh 1% thc apìdoshc twn apait sewn kai 1,7% aÔxhsh sthn

apìdosh twn upoqre¸sewn.
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Table 4.20: Isologismìc lìgw meÐwshc tou spread

Pos� se eur¸ Apìdosh
EuaÐsjhtec Apait seic 3.300 8,2%

Mh euaÐsjhtec Apait seic 1.400 8,7%
Mh tokofìrec Apait seic 500 0
SÔnolo EnerghtikoÔ 5.200 -
EuaÐsjhtec Upoqre¸seic 2.900 5,5%

Mh euaÐsjhtec Upoqre¸seic 1.650 6%
Mh tokofìrec Upoqre¸seic 200 0

'Idia Kef�laia 450 0
SÔnolo PajhtikoÔ 5.200 -

GAP=Rate Sensitive Assets-Rate Sensitive Liabilities=3.300-2.900=400

Net Interest Income='Esodo Tìkwn- 'Exodo Tìkwn

=(3.300·8, 2%+1.400·8, 7%−2.900·5, 5%−1.650·6%) = (270,6+121,8−159,5−99)

=133,9

DNII = Dr ·GAP = NIIt+1 −NIIt =133,9−150,2=-16,3

Net Interest Margin = NetInterestIncome/RateAssets

=133,9/4.700=0,028= 2, 8%

d) H tr�peza anadiarjr¸nei ton isologismì thc metatrèpontac 400 apì ta Rate

Sensitive Liabilities kat� thn di�rkeia tou ètouc se mh euaÐsjhtec upoqre¸seic, en¸

ta epitìkia paramènoun amet�blhta.

Table 4.21: Isologismìc me epitìkia amet�blhta

Pos� se eur¸ Apìdosh
EuaÐsjhtec Apait seic 3.300 7,2%

Mh euaÐsjhtec Apait seic 1.400 8,7%
Mh tokofìrec Apait seic 500 0
SÔnolo EnerghtikoÔ 5.200 -
EuaÐsjhtec Upoqre¸seic 2.500 3,8%

Mh euaÐsjhtec Upoqre¸seic 2.050 6%
Mh tokofìrec Upoqre¸seic 200 0

'Idia Kef�laia 450 0
SÔnolo PajhtikoÔ 5.200 -
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GAP=Rate Sensitive Assets-Rate Sensitive Liabilities=3.300-2.500=800

Net Interest Income='Esodo Tìkwn- 'Exodo Tìkwn

=(3.300·7, 2%+1.400·8, 7%−2.500·3, 8%−2.050·6%) = (237,6+121,8−95−123)

=141,4

DNII = Dr ·GAP = NIIt+1 −NIIt =141,4−150,2=-8,8

Net Interest Margin = NetInterestIncome/RateAssets

=141,4/4.700=0,030= 3%

4.4 Efarmog  tou montèlou twn Gioka and Vas-

siloglou

Parak�tw gÐnetai efarmog  tou montèlou twn Gioka and Vassiloglou me thn qr sh tou

progr�mmatoc AMPL. H mình diafor� apì to prwtìtupo montèlo ègkeitai sta epÐpeda

proteraiìthtac ìpwc parousi�zontai sthn antikeimenik  sun�rthsh. Ed¸ k�noume thn

upìjesh pwc den ufÐstantai sto prìblhma epÐpeda proteraiìthtac, dhlad  thc tautì-

qronhc ikanopoÐhshc ìlwn twn periorism¸n kai stìqwn sthn antikeimenik  sun�rthsh.

Gia lìgouc eukolÐac tou anagn¸sth, parajètoume p�li tic metablhtèc tou upodeÐg-

matoc kaj¸c epÐshc kai touc antÐstoiqouc periorismoÔc - stìqouc.
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Table 4.22: Metablhtèc EnerghtikoÔ kai PajhtikoÔ

Metablhtèc StoiqeÐa
D�neia gia kef�laio kÐnhshc X1 −X4

Mesomakroprìjesma D�neia X5 −X13

Diatrapezikìc daneismìc X14 −X19

Problèyeic gia episf�leiec X20 −X25

Loip� d�neia X26 −X29

D�neia se epiqeir seic tou DhmosÐou X30 −X35

Loipèc topojet seic X36 −X46

Mh diatijèmena kef�laia apì tic 10% diakrat seic X47

8% diakrat seic X48

38% diakrat seic X49

Mh diatijèmena kef�laia apì tic 10,5% diakrat seic X50

Tokofìrec katajèseic Y1 − Y12

Loipèc tokofìrec phgèc Y13 − Y16

Mh tokofìrec katajèseic Y17 − Y20

Loipèc mh tokofìrec phgèc Y21 − Y25

To montèlo apoteleÐtai apì 41 periorismoÔc, 5 stìqouc kai 6 epÐpeda proteraiìth-

tac

PeriorismoÐ

0, 1·(Y2+Y3)+0, 1·(Y8+· · ·+Y11)+0, 1·(Y18+Y19) = (X14+· · ·+X19)+X47 (4.50)

0, 08 · (Y2 + Y3) + 0, 08 · (Y5 + · · ·+ Y8) + 0, 08 · (Y10 + Y19) = X48 (4.51)

0, 38 · (Y2 + Y3) + 0, 38 · (Y5 + · · ·+ Y8) + 0, 38 · (Y10 + Y19) = X49 (4.52)

0, 105 · (Y2 + Y3) + 0, 105 · (Y5 + · · ·+ Y8) + 0, 105 · (Y10 + Y19)

= X33 +X34 +X35 +X46 +X50 (4.53)

X26 = Y4 (4.54)

Y16 = 2.300 (4.55)
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0, 1673 ·X49 = Y21 (4.56)

X16 +X17 +X18 = 11.500 (4.57)

Y5 = 166 (4.58)

X27 ≤ 500 (4.59)

(X1 + · · ·+X35) ≤ 360.000 (4.60)

(X1 + · · ·+X35) ≥ 297.500 (4.61)

(Y1 + · · ·+ Y12) + (Y17 + · · ·+ Y20) ≤ 700.000 (4.62)

X44 = 0, 005·(Y1+Y2+Y3+Y5)+0, 005·(Y7+· · ·+Y12)+0, 005·(Y17+· · ·+Y20) (4.63)

Y10 = 0, 19 · (Y1 + · · ·+ Y12) + 0, 19 · (Y17 + · · ·+ Y20) (4.64)

X20 +X24 ≤ 11.500 (4.65)

X21 +X22 +X23 +X25 ≤ 14.500 (4.66)

(Y17 + · · ·+ Y20) ≤ 0, 06 · (Y1 + · · ·+ Y3) + 0, 06 · (Y5 + · · ·+ Y12)

+ 0, 06 · (Y17 + · · ·+ Y20) (4.67)

X6 +X7 +X8 +X11 +X12 +X13 ≤ 9.500 (4.68)

Y24 + Y25 = 48.500 (4.69)

X46 = 3.500 (4.70)

X41 = 30.000 (4.71)

X42 +X43 = 20.500 (4.72)

X1 + · · ·+X4 ≤ 112.000 (4.73)

X5 + · · ·+X13 ≤ 49.000 (4.74)
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X14 + · · ·+X19 ≤ 59.000 (4.75)

X20 + · · ·+X25 ≤ 26.000 (4.76)

X26 + · · ·+X29 ≤ 20.000 (4.77)

X30 + · · ·+X35 ≤ 85.000 (4.78)

Y1 + · · ·+ Y12 ≤ 658.000 (4.79)

Y13 + · · ·+ Y16 ≤ 3.200 (4.80)

Y17 + · · ·+ Y20 ≤ 37.500 (4.81)

X1 + · · ·+X50 ≤ 770.000 (4.82)

Y1 ≤ 3.000 (4.83)

Y3 + Y4 ≤ 5.000 (4.84)

Y7 ≤ 6.700 (4.85)

Y8 ≤ 2.400 (4.86)

Y9 ≤ 3.000 (4.87)

Y2 ≥ 475.000 (4.88)

Y25 = 0, 25 · Y24 (4.89)

X1 + · · ·+X50 = Y1 + · · ·+ Y25 (4.90)

• PeriorismoÐ perib�llontoc. AutoÐ eÐnai periorismoÐ pou epib�llontai apì tic

nomismatikèc arqèc, thn agor� kai to nomikì sÔsthma. 'Etsi h tr�peza eÐnai up-

oqrewmènh na qrhmatodoteÐ th mikr c klÐmaka biomhqanÐa me 10% twn sunolik¸n

katajèse¸n thc

0, 1 · (Y2 + Y3) + 0, 1 · (Y8 + · · ·+ Y11) + 0, 1 · (Y18 + Y19)

= (X14 + · · ·+X19) +X47 (4.91)
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na diakrateÐ to 8% twn katajèse¸n thc se ènan eidikì tokofìro logariasmì

sthn Tr�peza thc Ell�doc

0, 08 · (Y2 + Y3) + 0, 08 · (Y5 + · · ·+ Y8) + 0, 08 · (Y10 + Y19) = X48 (4.92)

38% twn katajèse¸n thc na ta topojet sei se kratik� omìloga

0, 38 · (Y2 + Y3) + 0, 38 · (Y5 + · · ·+ Y8) + 0, 38 · (Y10 + Y19) = X49 (4.93)

10,5% twn katajèsewn thc na ta daneiodoteÐ stic etaireÐec tou dhmosÐou tomèa

0, 105 · (Y2 + Y3) + 0, 105 · (Y5 + · · ·+ Y8) + 0, 105 · (Y10 + Y19)

= X33 +X34 +X35 +X46 +X50 (4.94)

Oi periorismoÐ

X26 = Y4 (4.95)

Y16 = 2.300 (4.96)

0, 167 ·X49 = Y21 (4.97)

X16 +X17 +X18 = 11.500 (4.98)

Y5 = 166 (4.99)

X27 ≤ 500 (4.100)

anafèrontai se eidikèc kathgorÐec katajèsewn. Ta sunolik� d�neia anamènontai

na diathrhjoÔn toul�qiston sto epÐpedo tou prohgoÔmenou qrìnou

(X1 + · · ·+X35) ≥ 297.500 (4.101)

all� den mporoÔn na auxhjoÔn perissìtero apì 21% se sqèsh me aut� ta
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epÐpeda

(X1 + · · ·+X35) ≤ 360.000 (4.102)

OmoÐwc kai oi sunolikèc idiwtikèc katajèseic den anamènontai na auxhjoÔn

perissìtero apì 23% ep�nw apì ta epÐpeda tou prohgoÔmenou qrìnou

(Y1 + · · ·+ Y12) + (Y17 + · · ·+ Y20) ≤ 700.000 (4.103)

• PolitikoÐ periorismoÐ trapez¸n. AutoÐ eÐnai periorismoÐ pou epib�llontai apì

thn ek�stote dioÐkhsh thc tr�pezac kai èqoun na k�noun me oikonomikèc - lo-

gistikèc analogÐec   �llec qrhmatooikonomikèc metr seic. Gia par�deigma to

posostì miac kathgorÐac katajèsewn stic sunolikèc katajèseic, h kajhmerin 

reustìthta, to an¸tero ìrio orismènwn daneÐwn, kai �lloi (Na shmeiwjeÐ pwc

oi k�twji periorismoÐ den analÔontai sto antÐstoiqo paper kaj¸c apoteloÔn

empisteutik� dedomèna thc tr�pezac).

X44 = 0, 005 · (Y1 + Y2 + Y3 + Y5) + 0, 005 · (Y7 + · · ·+ Y12)

+ 0, 005 · (Y17 + · · ·+ Y20) (4.104)

Y10 = 0, 19 · (Y1 + · · ·+ Y12) + 0, 19 · (Y17 + · · ·+ Y20) (4.105)

X20 +X24 ≤ 11.500 (4.106)

X21 +X22 +X23 +X25 ≤ 14.500 (4.107)

(Y17 + · · ·+ Y20) ≤ 0, 06 · (Y1 + · · ·+ Y3) + 0, 06 · (Y5 + · · ·+ Y12)

+ 0, 06 · (Y17 + · · ·+ Y20) (4.108)

X6 +X7 +X8 +X11 +X12 +X13 ≤ 9.500 (4.109)

Y24 + Y25 = 48.500 (4.110)
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X46 = 3.500 (4.111)

X41 = 30.000 (4.112)

X42 +X43 = 20.500 (4.113)

X1 + · · ·+X4 ≤ 112.000 (4.114)

X5 + · · ·+X13 ≤ 49.000 (4.115)

X14 + · · ·+X19 ≤ 59.000 (4.116)

X20 + · · ·+X25 ≤ 26.000 (4.117)

X26 + · · ·+X29 ≤ 20.000 (4.118)

X30 + · · ·+X35 ≤ 85.000 (4.119)

Y1 + · · ·+ Y12 ≤ 658.000 (4.120)

Y13 + · · ·+ Y16 ≤ 3.200 (4.121)

Y17 + · · ·+ Y20 ≤ 37.500 (4.122)

X1 + · · ·+X50 ≤ 770.000 (4.123)

Y1 ≤ 3.000 (4.124)

Y3 + Y4 ≤ 5.000 (4.125)

Y7 ≤ 6.700 (4.126)

Y8 ≤ 2.400 (4.127)

Y9 ≤ 3.000 (4.128)

Y2 ≥ 475.000 (4.129)

Y25 = 0, 25 · Y24 (4.130)

• DomikoÐ periorismoÐ. Aut  h kathgorÐa perièqei ton periorismì tou isologis-

moÔ, o opoÐoc exis¸nei ta stoiqeÐa tou EnerghtikoÔ me aut� tou PajhtikoÔ, h

119



legìmenh logistik  isìthta.

X1 + · · ·+X50 = Y1 + · · ·+ Y25 (4.131)

Stìqoi

Oi stìqoi apì thn �llh meri�, eÐnai autoÐ pou èqoun na k�noun me thn exèlixh

twn katajèsewn kai twn daneÐwn kaj¸c kai aut¸n pou orÐzontai apì th BasileÐa kai

èqoun na k�noun me thn el�qisth kefalaiak  ep�rkeia (8% tou Stajmismènou wc proc

touc kindÔnouc Energhtikì) kai ton deÐkth reustìthtac o opoÐoc isoÔtai me to lìgo

twn �mesa reustopoioÔmenwn stoiqeÐwn EnerghtikoÔ proc tic trèqousec upoqre¸seic

kai prèpei na eÐnai toul�qiston 0.60. Pio sugkekrimèna

(0, 1925·X1+· · ·+0, 125·X50)−(0, 125·Y1+· · ·+0, 1428·Y16)+d−42−d+
42 = 0 (4.132)

anafèretai sta mikt� èsoda kai isoÔtai me èsoda tìkwn (apì daneiodot seic) meÐon ta

èxoda tìkwn (apì katajèseic). Stìqoc eÐnai h elaqistopoÐhsh thc metablht c d−42 .

Y24 + 0, 5 · Y25 − 0, 0576(X1 + · · ·+X35)− 0, 016 ·X38 − 0, 08 ·X40

− 0, 04 ·X41 − 0, 08 ·X42 − 0, 08 ·X43 + d−43 − d+
43 = 0 (4.133)

anafèretai sthn el�qisth kefalaiak  ep�rkeia (minimum capital requirement) sÔm-

fwna me tic epitagèc tou sumf¸nou thc BasileÐac. Anaforik� me ta b�rh, ìso pio

polÔ kÐnduno emperièqei èna stoiqeÐo tou EnerghtikoÔ tìso megalÔteroc eÐnai kai o

suntelest c. Stìqoc eÐnai h elaqistopoÐhsh thc metablht c d−43 .

(X36 + · · ·+X39) +X44 + (X47 + · · ·+X50)− 0, 6 · Y1 − 0, 6 · Y2 − 0, 6 · Y5

− 0, 6 · Y6 − 0, 0498 · Y8 − 0, 0498 · Y9 − 0, 0498 · Y10 − 0, 6 · (Y11 + · · ·+ Y20)

− 0, 0498 · Y21 − 0, 6 · Y22 + d−44 − d+
44 = 0 (4.134)
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èqei na k�nei me to deÐkth reustìthtac ìpou ta d�neia prèpei na eÐnai to 60% twn

katajèsewn. Stìqoc eÐnai h elaqistopoÐhsh thc metablht c (d−44 + d+
44) .

(Y1 + · · ·+ Y12) + (Y17 + · · ·+ Y20) + d−45 − d+
45 = 700.000 (4.135)

anafèretai ston stìqo sqetik� me tic katajèseic. Autèc sÔmfwna me thn dioÐkhsh

anamènetai na eÐnai 23% auxhmènec se sqèsh me ta antÐstoiqa persin� epÐpeda. Stìqoc

eÐnai h elaqistopoÐhsh thc metablht c d−45 .

(X1 + · · ·+X35) + d−46 − d+
46 = 360.000 (4.136)

omoÐwc anafèretai stic problèyeic sqetik� me thn exèlixh twn daneÐwn - 21% peris-

sìtera se sqèsh me ta antÐstoiqa persin� epÐpeda. Stìqoc eÐnai h elaqistopoÐhsh

thc metablht c d−46 .

'Etsi to prìblhma diamorf¸netai wc ex c:

minimizeZ = {[
9∑
i=1

(d−i + d+
i ) + (d+

10 + d+
11 + d−12 + d+

13)

+
15∑
i=14

(d−i + d+
i ) + (

19∑
i=16

d+
i ) +

23∑
i=20

(d−i + d+
i )

+ (
38∑
i=24

d+
i ) + (d−39) + (d−40 + d+

40) + (d−41 + d+
41)]

+ d−42 + d−43 + d−44 + d+
44 + d−45 + d−46} (4.137)

Ta apotelèsmata diamorf¸nontai wc akoloÔjwc
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PÐnakac 4.23: Apotelèsmata twn metablht¸n tou EnerghtikoÔ

Metablhtèc Timèc UpodeÐgmatoc

X1 112.000
X5 49.000
X14 47.500
X16 11.500
X20 11.500
X21 14.500
X26 5.000
X27 500
X28 19.500
X31 0
X33 59.974
X36 0
X40 29.061
X41 30.000
X42 20.500
X44 3.379
X46 3.500
X47 4.510
X48 48.361
X49 229.715
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PÐnakac 4.24: Apotelèsmata twn metablht¸n tou PajhtikoÔ

Metablhtèc Timèc UpodeÐgmatoc

Y1 3.000
Y2 475.000
Y4 5.000
Y5 166
Y9 3.000
Y10 129.346
Y11 0
Y16 2.300
Y17 0
Y21 40.137
Y24 38.800
Y25 9.700

'Opwc faÐnetai apì thn exagwg  twn �nwji apotelesm�twn, me thn tautìqronh

ikanopoÐhsh twn periorism¸n - stìqwn, all� kai apì tic parallagèc pou èkanan oi

Giokas and Vassiloglou anaforik� me ta epÐpeda proteraiìthtac, den parousi�zon-

tai shmantikèc diaforopoi seic sthn exagwg  twn apotelesm�twn. Autì sumbaÐnei

diìti h bèltisth lÔsh tou probl matoc (Z=[0, 0, 0, 0, 19.232, 9.000]) sthn arqik  ek-

doq  ikanopoieÐ ta epÐpeda proteraiìthtac P1, P2, P3, P4 . Diaforèc prokÔptoun sth-

n perÐptwsh pou metablhjeÐ o rujmìc aÔxhshc twn daneÐwn (P6 )   twn katajè-

sewn (P5 ), ìpwc kai tuqìn metabolèc ston deÐkth reustìthtac   ta mikt� èsoda.

Anaforik� me thn efarmog  mac, diaforèc parousi�zontai stic metablhtèc X28(loip�

d�neia), X31(d�neia sto dhmìsio tomèa kai epiqeir seic), X36(di�forec topojet seic),

Y11(tokofìrec katajèseic), Y17(mh tokofìrec katajèseic), Y21(loipèc mh tokofìrec

phgèc).
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