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Iepiknyn

Ta televtaia elkoot ypdévia, de Oa MTav vVEepBoAn va emwdel 6TL 1 EMOTNUOVIKA
€pevvol OXETIKA Le T pETpnon kat draxeiplon Tov moTwTikoy Kivdivou éxel eEehiyBel
oe moAv peydro Podud. H e&éhMén oavty sivan kvpimg amotédeopo tng éviovng
dvcapéokelag amd TG AeyOueveg TapadocloKEg TPooeyyioelg otn uéTpnon Tov
TOTOTIKOD  KwOUVOL kol amd TOVug KOVOVEG KEPUANIRKNG EMAPKEINC  TOL
VIAyopevovIal ond o VEIoTauevo TANiGo TG Zupenviag g Baciielog. téyog tng
Tapovoas avaivong sival va peietioel 0eEodikd Kol Vo TaPOVCIACEL éva €K TV
OTUOVTIKOTEPMV CUYXPOVAV DTOSEYUATOV HETPNONG TOV TICTOTIKOD KIVOVVOL, TOV
vrodelypatog g KMV, Bempntikd vrdBabpo tov omoiov amoterel to poviélo mov
npoTEWVE TPpdTOG 0 Merton (1974) yia v a&0AdyNom TOL ETAPIKOL YPEOVS KAl TO
onoio Pacicke ot Bewpia TipoAdYNONG TOV Swanwpdtov. Axdun, yo va dobel
SuvatoTNTO GTOV avOyvAOOTN VO OYNUATIOET WU GTOKPUOTUAAMUEVT  ATOwN
avVOQOPIKE e TNV €EEMKTIKT TOPEl TV TPAYUATOV GTO CUYKEKPIUEVO EMGTNUOVIKS
nedio, Ba mpaypatomonbel po ocOvVIOUN OYETIKA ova@opd Kal oe didpopeg GAleg
TPOCEYYIGEG HETPNONG TOV MOTOTIKOV KIvOUVOU, and T mHAMdTEPES MG KAl TIG O
olUyypoveg. EmmAfov, Bo mopovowaotel pia evoAraxTikh) mPOGEYYIOM YW@ TNV
afloldynon Tov (PEOVg TV ETOUPELDV KAl, KAT’ EMEKTACT], YO TNV EKTIUNGT TOV
moTOTKoD Tovg Kvdivov. H mpocéyyion avt| Paciletor oy 6€a g extiunong
oV KIVOUVOL YpeokoTiag pe Sikodpata, ondte O Bo pumopovoe va Unv ovVTANGEL
otoyela 1000 and to poviého amotiunong dikaiwpdtov tov Merton (1974), dco Ko
and ™ pebodoloyic mov axolovBeitor 610 MoTWTIKG VROderypo g KMV.
SUYKeEKPUEVE, HE TNV EPOPHOYT] QVLTAG TNG MPOGEYYIOTG GE HEPIKEG Amd TIG
emyepfoelg tov FTSE-ASE/20, 6a vmoloywotel n a&io tov ypéovg toug kat,
OCULVERADC, 0 KivOUVOg YPEOKOTiOG TOv OVTEG ovTpeTomiCovy. XTn cuvvéxel, To
AmOTEAEGLLOTO, OV TPOKVATOVY Omd TNV avaTép® Tpoctyyion Ha cuykplBovv pe v
1EpAPYNOT TOV CUYKEKPLUEVMV ETOLPEIDV Phoel Tov cuothipatog agloddynong g
TICTOANTTIKAG tkovOTNTag Tov £papudlel évag amd Tovg LeEYOADTEPOVG OPYOVIGHOVG
aEohdynong eepeyyvomrag, 1 Standard & Poor’s, mpokeiuévou va e€ayBovv kpioiua

CUUTEPAOHOTA CYETIKG PE TV 0pBOTNTO. TNG CUYKEKPIUEVTC TIPOCEYYIONG.
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1. Evcayoyn

Ot cvvalhayég OTIG S1AQPOPES YPMHATAYOPEG KOl KEPOAOIOYOPEG ATOITOVV QPEVOS
YVAOOT] TOV KIVOUVOL OV VLAPYEL G TETOEG CUVOAAAYEG KL OPETEPOL YVAOT TMV
TEXVIKOV drayeipiong Tov xvdvvov. Na kdbe duvatd képdog mov VILAPYEL OTIG AyOPEC
YPNHOTOG Kol KEQAAAIOV, VITAPYEL KUl O avTioToLX0g Kivouvog. O ypmioT00KOVOULIKOS
kivduvog umopel vo mhpet TOAAEG dapopeTikés Hopeéc ko opiletor wg M
petafAntétnra 1 n tmK onéKkAIoT TV Kabapdv ¥pMHATIKOV podv pog etaipeiog.
H xepdopopia eEaptdtor an’ ) peyiotomoinon tov amoddcewv He TG OVAAOYES
TPOCOPUOYEG Yo TN oxeTikn emkwovvotnra. O tpdmeleg kot ot GAAOL
YPTLULOTOOIKOVOUIKOL  OPYOVIGHOI, 7OV  GUMUETEXOLY G’ OVTEG TS  OYOPEC,
avTpLeTOTICoVV, AowdV, d1dPopovg KvOLVOLS, €vag €K TV omoimv eivol Kot o
TOTOTIKOG Kivouvoe.

O mototikdc kivduvog (credit risk) eivar i afefardmTa Tov VIAPYEL GYETIKG
Le TV KavoTnTe pog etoupeiog vo eELTMPETNOEL To XPEN KOl TG LTOAOLTEG
vroypemaoelg tne. [Ipwv ) ypeokomia, dev vrdpyel kKEnolog TPdTOG Yo va dwakpivovpe
LLE COQTVELD. TIG ETapeieg oV Ba xpeokomoovV Kal exetveg mov de Ba ypeokomicovv.
Ztnv KOAOTEPT MEPINTMON UTOPOVHE VO KEVOUUE HOVO TOUVEG EKTIUNOEL VaPOPLKE
Le TNV TOaVOTITO PEOKOTIOG. LtV AMOTELEGUN, Ol ETAIPEIEG YEVIKA TANPAOVOLV Eva
neptddpro képdovg (spread) mavew amd To emTéKlo YWpig Kivduvo (default-free interest
rate), 1o omoio eivar avdioyo tng mBavoTTAg TOVG Y XpeoKoTia, £T61 OGTE vV
anmolnuidvovtal ot dovelsTtég yio avth| v afefaidra.

H ypeoxomia eivol éva amatnAid «ondvio» yeyovoc. Mua tumky| etopeio £xel
katd péco 6po mbavotnta ypeokoniag mepinov 2% oe éva xpdvo. 261000, VIapyEL
po onuavtiky dakdpoavon otig mBavotnTeg ypeokomiag pnetald twv etaipeidyv. Na
napddetypa, or mBavOTNTEG HIOG ETALPEING MOV GVIKEL OTNV KUADTEPT Katnyopia
TOTOMTTIKNG KavoTnTag, v AAA, va ypeokomioel eivar povo 2 omig 10000 7o
YPGVO, EVD HL0. ETOLPELR TOV AVIKEL TNV KOTNYOpio MOTOANRTIKNG IKaviTTag A £xet
névie popéc vynidtepn mbavdTo ypeokomiog. Mia etaipeia mov Bploketar otn
ye1pdTEPN Katnyopia motoAnzrikng tkavotnrag, v CCC, éva, dnhadn, Bripa mpwv
ypeokomia, €xer 4% mBavotmteg vo xpeokomnoel, mov onuaiver 200 @opég
neprocdTepes om’ Tig mbavoeg TG AAA-Babuoloyoduevng etaipeiog.

[a vo TpocTtoTevhel £vag ypNUOTOOIKOVOULKOG OPYOVICHOG and TNV €kOeot)

1OV OTOV TMOTOTIKO kivduvo, aAld Kol Y10 VO EKTIUNOEL 0WOTAE TOV KIVOLVO 7OV
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poépyeTal amd ovuPaoels oe eKTOG LIGOAOYIoHOV GTOLXEID, OTMG EivaL OL VTOYPEDCELS
v davewa (loan commitments), ypedletat va gival wovdg vo petpfiost pe akpifeio
mv mbavotnta ypeoxomiog Tov oeerétn. H duvatémra va to kdver avtd eEaptdral
am’ TV TocHTNTA TOV TANPOQOPLDV OV £XEL O YPMLOTOOIKOVOUIKOS OPYAVIGHAG Yl
ToV K4Oe opelétn. Ze eminedo Aavikiig (retail level), ToAd an’ TNV TANPOPSPNGT] TOL
ypewdletor cviréyetor and ecwTepikd poviéha i ayopdletor and Sidpopo ypapsia
BaBpordynong, evd oe emimedo yovdpikng (wholesale level), avtéc ot mnyég
TANPOPOPTIONE EVICYVOVTIOL Kot 0mtd TN dnuocievpévn mAnpoedpnon, 6nwg sivat o
AOYIOTIKEG KATOOTACES KOl Ol TWEG TOV UETOXOV Kol TOV OpoAoywdv. Etoy 1
dwBéoun mANpoedpMon Y plo €TAIPEi MOV M UETOXN] TNG EUMOPEVETAL GTO
YPNUATIOTIPLO efvar oiyovpa TePocdTEPT O AVTHV TOV VRLAPYEL Y10 Hiot TOAD pikpn
atopikn emyeipnon. Avti n wpdcPacn o mePloGOTEPES TNYEG MANPOYOPLOV GE
ouvOLACUO UE TO YOUNAOTEPO HECO KOGTOG GLAAOYNG TV TANPOPOPLDV, EMTPEMEL
GTOVG  YPTUATOOIKOVOUIKOVG OPYOVIGUOUS VO YPTCILOTO00V o eEEAYUEVES Kot
ocwviBg mo ToloTKES UeBOBoLE Y TN HETPMON TOV MBAVOTHTOV XPEOKOTIAG TV
peydlov oe péyefog opeEeTOV OE GUYKPLOT UE TOVG HIKPoUg o uéyeBog opetétec.
Qo1600, 1 EEMEN GTNV TEXVOLOYIO KAl GTN GCLALOYT] TATPOPOPLDY EYOVV KUTACTCEL
duvatéc kat Arydtepo domavnpés Tic moroTikég peBddovg exTiUNOMG KAl Y TOVG
LKPOVG opeéTeC .

H npbéoeatn Katdppeuon etaipeldv-korocodv, 6ntwg eivat n Enron, n United
Airlines, n Worldcom, oe ocvvdvacpd kot pe To KPOOGUOTA «OTHIOVPYIKNG
AOYISTIKAC» 7OV  MOPOVCWIOTNKAY, £€pepe ot opketd dVokokn Bfom  ToOVG
LEYOADTEPOVG YPNUATOTICTAOTIKOVG OpYaVICHOVS TTov eiyav exymprioer davewa agiog
Soekatoppvpiov dolapiav oe avtég T etaipeieg kar Snupiovpynce tepdoTia
EPOTNUOTIKG, avapopKd pe v afomiotia Tov eEAEyxmV mov dievepyodvtal and Tig
eheykTikég eTalpeieg ot B1TIKEG eTarpeieg kal TV aGlOAOYNGEDY OV dNUOGIEVOVY
ot opyaviopol a&ohdynong QepeyyvdTnTac. Zuvendg, N éykapn kar pe axpifeio
gKTiUnon NG TOTOANTTIKNG Kavottag g K&be etaipeiag pe ™ xpnon Tov

KOTAAANA®V LOVTEAMY LETPTIONG TOL MOTMTIKOD Kivdhvov omotelel TAéov emTaKTikn

avayKn.

' Avtég ot xawotopieg, mov meprupfavovy umnpecie Bhoewv Sedopévav kat Aoyiopikd yia
CUTOUUTOTOMUEVOLG EAEYYOVG TNG MICTOANATIKNG IKAVOTNTUG TMV ETAPEIDV, TapEYOVTaL onG ETaIpEieg
onwg n Dun & Bradstreet.
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Ta tedevtaia ypdvia, pwa eravdotaon £xel cuviereotel 6ToV TPOTO péTPNONG
Kat dwayeipiong Tov motOTKOY Kvdvuvov, kabdg véeg Ttexvohoyisg kal 188eg Exovv
KAavelr v euedvion tovg. To epdmue, duwg, mov mpoxvntel givar [Nati twpq,\v \
Ynépyovv TovAdyIeTOV £QTA AOYOL YU QLTHY TV amdTopn abENGT TOL svﬁtacpg(,/p\oyrog
I

[Tapd to yeyovog 6t 11 mo mpOCPATN OLKOVOULKT) VPECT| EKAVE atoe‘g}i\'ﬁ ™mv S

OTO GUYKEKPLLEVO EMGTNLOVIKG TEdT0”.
eMOPAOT] TNG OF OWPOPETIKEC YPOVIKEG TEPLOOOVG KOl OF OLOPOPETIKEG x(bpég, 0L *
TEPICGOTEPEG CTOTIOTIKEG OYETIKA Ue TIG YPEOKOTIEG EOE1EQY LI ONUAVTIKT (11’)51’]0;] ;
TOV YPEOKOMDV, G GUYKPICT) UE TNV TPOTYOVLEVT) OLKOVOULKT VPeoT). 10 fabuod,
rowdy, mov €xel mapotnpenfel pio poviun M dopwkn avénon tov apBuod TV
ypeokomav maykooping, mbavorate efatiag ™C ovENOMG TOL TAYKOGHUIOV
AVIAYOVICUOV, 1 OKPIBNG avaALoT TOV MICTOTIKOD KIVOUVOL eival TOAD onpavTikng
QUTNA TN ¥POVIKT] OTIYUN, {60¢ TEPoaOTEPO amd KAbe GAAN Qopd 670 TapeABOV.

Kabdc ov xeparowayopéc éxovv avamrtuybel xar éxovv yivel mpooitéc oe
Likpov kat pecaiov peyéboug ETOUPEIEC’, O ETAPEIEC TOV EYOLV OKOUT MG HOVOOIKY
yn GvtAnong keopoioiov T tpdmeleg kot TOug GAAOVG  TOPASOCIHKOVG
YPMLOTOOIKOVOULKOVG OPYOVICHOVS OTr GUVIPITTIKY TOug mAgloyneia eivar mAgov
uikpdtepeg kat yapaktnpiloviar and yauniotepo Pabud MOTOANRTIKAG KAVOTNTOG.
‘Eto1, m 1dom yw 4Guecm ypnuotodotnom TV HEYOADTEP®V Kol LYNAITEPTC
noOWTNTAC ETOPEWDV UECK  TOV Keohalayopdv odfynce otnv avénon tov
avVTOyOVICHOV  petafd  tov  tpameldv kot TV LIOAOm®V  Tapadosiakev
YPTILOTOOIKOVOUIKAV OPYOVICHDY, TOL QVOYKAGTIKG TEPLOPIOTNKAY OTIG UIKPOTEPEG
gTaipeieg yapning motoAnntikig wavémrac. Ilpoonabdvrag, Aowdv, ov tpdmeleg
ko1 o1 Aowol mopadosiakol ypnuatootkovoptkol opyavicuol va mpoceddcovv Tig
gToupeieg mov ypewdlovTov KepdiaLa, Tpoxdpnoay oe Xopnynoelg davelov pe mold
SEAEQOTIKOVG OPOLG KUl [’ QVTOV TOV TPOTO TAPTYRYOV TO QUIVOUEVO TNG «KATAPAG
TOV VIKNTA» (Winner’s curse) 1o To XapTOPLAGKL TwV daveimv Tovg.

[Mapd tv  vmoPdbuon g mowdtntag tov doavelov (eauting  ToL
npoovapepBévtog Adyov), katd éva mapddolo Tpdmo, ta neplidpio kEpdovg (interest
margins 1] spreads) twv tpaneldv ota emTéKia davelopov, e1dikd ota peydia ddvea,

gyovv ovumeotei mokd, oe onuelo mov M avuotoyde Kwdvvov-ambédoomng amd

2 Biéne Chapter 1 ané Saunders, A., Credit Risk Measurement: New Approaches to Value at Risk and
Other Paradigms, Wiley Fronties in Finance. New York: John Wiley and Sons, 1999.
3 Mo mopaderypa, £xer extiunbel 611 nepinov 20000 etaipeieg twv Hvwpévav [ToAireibv £xovv dpeon

npéaPact oTN XPNHATIGTNPIOKT) ayOopd TG XHPUS.
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davelopud va €xel yewpotepéyel oD v Tig Tpdmeles. T v e€fynon avtod tov
PAWVOHEVOL pmOpovV va avagepBolv pa cepd and artiec. Opmg, o mo onuoavTikdg
napbyoviag oev eival GAiog amd tov avEnpévo aviaymviopd Yo Tovg yaunAotepng
nowdTNTag davelldevoug amd Tovg ¥PTLLOTOOIKOVOLLKOVG OpYOVIGHOUE, ToALOL art’
to0ug omoiovug €£youv smkevipwlel c€ e€KEVO TO KOUMATL NG ayopdc mov
yopoaktnpiletoanr and 1o peyarvtepo picko Kal, CVYYPOVMG, TN YAUNAOTEPT TOLOTNTO.
Mo avtd eivon o peydro Pabud veevbovn n katevbovmpra odnyia g Lvupwviag
tnc Baoileioc (1988)* améd mv Tpémela Aebvdv Atakovovicudmy (BIS), mov kabbpioe
eVIiovg GUVTEAECTEC KEQPOANOKNG emdpkewng ywr OAa ta Odvewr mov £xel GTO
YAPTOPLAGKIO TNG piot Tpdnela.

IopdAAnio pe v mpdéoeatn otkovopkt kpion oty Aocio, ot Kpicelg mov
napatnpnénkav otov tpomelicd Topéa apKETE AVETTUYUEVOY YOPDY, 6mtmg 1| EABetia
kou 1 lamovia, £deigav 6T eivar dvokoro vo mpoPrepfel kar vo vroAloylotel e
axpifeio n aio tOV TpoyUOTIKGOY TEplovolakOV oToveinv (real assets), dtav avtd
ypewaotel va pgvotomoinBovv. Voo mo pikpég kot oféPaieg eivar ov afieg twv
vrofnkevpévov Teplovsakdv ototygiov (collateral), Téoco nepiocdTEPO EMKivVELVOG
teivel va yivel o daveiopds. [paypatikd, ol tpdoeates avnovyieg yia aromAnbwpiopd
TAYKOGHING £X0VV TOVAOGEL Ko TIG avnovyieg oxetikd pe v afia TV Tpoypatikdv
TEPLOVOIONKDY  oToyeiwv, Omwg elvar 1 akivnmn meplovoio kol GAAa  QUOIKG
TEPLOVCLUKE oTOYELL.

H atvénon g éxbeong otov mototikd kivovvo, egattiag tng expnkTiknig
avaTTUENG TOV ayopGOV Tapaydy@v, Exel evieivel Ty avaykn v v avdivon Tov
TMOTOTIKOV Kvdhvov kot mépo an’ To mapadoolakd ddvewn. Xe moAlég amd Tig
peyaAvtepes tpaneleg twv Hvopévov Tlodteidv, n Bewpnuikr| (notional) xor 6y
ayopaio afio TV ektdg 10OAOYIGHOL GToKElOV TOVG, OnwG o1 eEwyPNHATICTNPLOKEG
ovppéoeg avroddayfc (over-the-counter swaps) kol ta mpodecuiokd cvuPolaia
(forwards), eivon neplocdtepo omd déka popég peyaAvtepn Tng aglog twv dovelwv mov
gYouv £yyPAYEL 0TOVG 160A0YIoHOVG Tovg. Ilpayuaticd, n avénom 1oV MOTOTIKOD
KivdOvov AGY® TV €KTOG LWGOAOYIOHOD oToKElwY NTOV €vag 0O TOLG KVPLOTEPOVS
Aoyovg Yo v gwooyeyn, and v Tpdnelo Awbvav Awxavoviopdv, Tov
amoitioenv yio 10 Bactopévo otov kivouvo kepdhato (risk-based capital) o 1993.

Toppmva, rowdv, pe Tig mpootayés g Tpdmelag Awbvav Awkavoviepdv, ol

4 Bréne Mapépua A.
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Tpaneleg eival VIOYPEMUEVES VO KPATOUV éva LEPOG TOL BaBEGILOL KEQPOARIOL TOVG
avaloya Le v TpExovca £KOEcT ToVg 0TIG eE@YPTUATIOTNPLIKES 0YOPEC TTAPAYDY®DV
ovv éva emnpdcfeto T0o0 Yo mBavEG LEALOVTIKEG OTMAEIES.

H mpdodog mov omueiddnke o©T0 VTOAOYIOTIKE OCUGTHMOTO KOl OTNV
teyvoroyia e mAnpoopiag (information technology) éxst ddoel otig Tpdmeleg kot
GTOVG GAAOVG XPTLLOTOOLKOVOUIKOVG OPYOVIGUOVG TH dUVATOTNTA VO XPT|CILOTOL00V
VEEG TEYVIKEG VYNANG SLVOIKOTNTAG Y10t TO OXESWGUO Kol avATTLEN TOV POVTEA®V
Tovg. o mopdderypa, mépa o’ v KavoOTNTd TOVG Y1 avdAivon g {nuidg arnd Ta
ddvero kot TV cvuvapmoenv Kotavopung g agiag (value distribution functions) xkat
Waitepa TOV AKPOV TETOLWV KATAVOUAOV, UTOPOVV Vo KivnBolv SUVOUIKE TPog TNV
gvepynTikn Swyxeipion Tov yapToLAakiov TeV daveiwv Tovg, Paciouévol ota
LOVTELD, KO TIC TEYVIKEG TNG cVYXPOoVNGS Bewpiag xopTtopuiaiiov.

IMapd ™ omovdadTnTa TV ovotépe £ Adyov, mbavdtato To
onuavtik6TeEPO Kivintpo mov ®@Onoe T tpdmeleg oV avamTuén VE@V HOVTEA®V
TOTOTIKOY KvdUvov fTav 1 dvcapéokeld toug pe v empPorn and v Tpdnelo
Aebviv Awxovoviopudv, o cuvepyacio pe TG peyordTepeg Kevipikég tpdmelec
naykoopiong, petd to 1992, tov kavdévov kepaioakng endpkelag ya to davewn. H
cLuykekpiévr Tpooéyylon avtipetomiler Oha Ta ddveln oTov WTIKO Topé LE TOV
iS50 axpipdg tpémo (“one size fits all” policy) kar emPéiier ot Tpdmeleg
Swakpdtnomn xeporaiov and ta anobepatikd Tovg ico pe 0 8% ToV GVVOAKOD TOGOV
tov davelov, ywpic va AapPdverar vmoyn to péyebog tov daveiov, M ypovikn
S14pKeld 0V KOl TO CTMUOVTIKOTEPO, 1) MOCTOANTTIKY tkovdTnTa Tov Savellouévov.
"Etot, Sdveia o€ pia stonpeio kovid on ypeokomia avripetonifovtat To ido (oe dpovg
KEPUAOLOKTG EMAPKENC) e OGvVelD OF i etoipeion pe GPIOTN MOTOANTTIK
woavéTnTo. Axoun, axorovBeitar 1 mpocbeTik Aoykh) Y TO KEPAAO 7OV
yperdloviar yw kabe Sdvewo Eexmprotd, xabdg dev vmhpyer n mpoOPreym yio
yapnAdtepn keporatoxt) endpkela egontiag Tov VYNAGTEPOL Pabuov drapoponoineng
GTO GUVOALKO YOPTOQVAGKLO TV doveimv.

Tng apyéc tov 1998 omig Hvopéveg Ilohteleg Apepicng (to 1997 oty
Evponaik ‘Evaon), ot pubuotikés apygs eméTpEYaV Ot GUYKEKPLUEVEG HEYGAEG
Tpdmeleg vo £xovv v emhoyn va pvluifovv ot idieg ™y amaitovpevn KeQaAaiokt
emépkel ov ypewdlovior ya TG EmEVOVCEL TOVG, XPMOILOTOLMVIAG Oikd TOVG

KECMTEPIKG LOVTELOY AVTL TOV TUTOTOINUEVOL LOVTELOL OV MPOTEWVE T ZVUEOVin
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g Baoweiag (The Basel Agreement). Avtd 1o ecwtepikd poviého aviipeTomi{ovy
KGETO100G CUYKEKPLUEVOVS TEPLOPIGHOVG, OV TOVG £XOVV emPaAiel ot pvOoTIKEG
apyES, Ko VIOKEWTOL oLYVA o emolnfevon (back-testing verification). Qotdco, £xel
amoderyTel OTL ALTA TA LOVTEAQ TOPEXOLV TN SVVATOTNTA VA LETPIETAL e HEYAADTEPN
axpifelc n afie oe xivdvvo (VAR) xdbe eumopedoiiion ypnuaToOlKoVOULKOD
npoiovrog (Bdoel otoryeimv Omwe N petaPfANTOTNTA TOV TILDV, 1| XPOVIKT didpketo
K.G.) Kol aKoun, €mIpEROLV vo AQUBAvVOvVIOL VoYM Ol CLOXETIoE HETAED TV
oTOWEIMV TOV YAPTOPLAOKIOV. XT0 TAAICIO TNG OVAALONG TOL KVOVVOL TG ayopds
(market risk), o VAR vmohoyiler ™ peyokdtepn mbavn andrewn o&log evog
YPMHLATOOIKOVOULKOD epyoreion otnv mepintmon mov avplo etval g «Kokn Lépoy.
INo mopdderypa, copeova pe Tig puduicelg yio tov kivdvuvo ayopdg g Tpdmelag
Aebvov Awxavoviopudv, otav ot 1pdreleg vroloyilovv 1o VAR, ypnowomoidvtog
T ECMTEPIKA TOVG LOVTEAQ, VTOYPEOVVTAL VO 0PIGOVY GTOTIGTIKE TNV KAKIA HEPT TV
™ YeWdTEPT Epydaoun pépa mov Ho umopovoe vo cvpPei oe ekatd epydoipeg nUEPES.
Ivetar gokoia ovtiAnmtd, Aowmdv, OTL TPOKVMTEL U0 GEPE CMUAVTIKOV
hmudatev, Otog av etvat dvvatd Eva ecwTEPIKO POVTIELD va xproliononBel yo tov
vroloyopo g a&iog o kivouvvo twv (un eumopedoiumv) davelwy 1 av 1o ECOTEPIKY
povtéla €xovv wkavomomTikn eveldio kar akpifeia Gote va avTiKATAOTCOVV TOV
eviaio cuvteleoth] kepolaaknc endpkelag (8%) mov emPdiietar o 6Aa To ddveln
10V 1010TIKOY Touéa, ota omoia mpénel va dobel dueon andvimon and Tig Tpdmeleg
kol T puBuoTikés apyés. ' avtd 1o Adyo, éxer 6obel Wwitepn €uepacn oto
oyedwaopd ™mg Néag Zovbrxng e Baai/giag® (The New Basel Accord). Xpewdleton,
péhota, va avoeepbel g evdektikd otolxeio g onuovTiKOTNTAG OVTNG NG
cuvOnKNG 1 KUBLOTEPNON TG EQUPUOYNG TNG YIO XPOVIKO S1CTNHO HEYAAVTEPO TOV
evog €tovg, péxpils 6Tov va yivouv ot amapaimreg d10pBDOGELS KoL TPOTOTOMGELG Kol
va. opiotikomoinBei n tehkn g popen} (vroroyiletal tehikd va 1ebel oe epappoyn to
2006). H véa cuvBnkn Ba éxer tpelg evoAakTikEG TPoceYYicelg VIOAOYIoHOD NG
KeQaAaraxmg endpkeag, Ty Non vdpyxovca Tvmomompuévn pédodo xat pia omhr kat
pwo mpoxwpnuévn mpooéyylon mov  Pociloviar o8 ecwTEPKE  povitéda KoL
YPNOLLOTO00V Ko ecwTepikés Paoelg dedopévav, divovtag, £tol, TNV evyépela oTig

tpdmelec va emhéEOVY POVEG TOVG TNV TPOGEYYION IOV Bepolbv o KOTAAANAN Yo

3 Baéme TMopdptnpo A.
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Va XPTCLUOTOGOVY, avAAoya pe To Babud avartuéng Tov AEtTovpyidv Tovg Kal T
doun TG YPMUATICTNPIAKNG AYOPEG TTOV OVIKOLV.

Axopa kv av yivetar aobntoé Ot o ecmTepikd LOVIEAR Ogv eival TANPWG
£TOLQ VO, OVTIKATAGTAGOVY TOV KALGIKT| TTPOCEYYLoN NG S10KpATnong mocootol 8%
el TOV GLVOAKOU 7TOGOL Tov kKAbe davelov Eeywplotd, Adyw, xvping, ™G un
epmopeVOUdTTAG TV davelwv ev GLYKPIGEL Le TO EUTOPEVOLUN TPOIOVTO KoL TNG
EAAEYTG TANPOTNTAG TV 1OTOPIKOV Bdcemv dedopévav yia TNV abETnon TANP®UAS
daveimv, ta véo ECOTEPIKA HOVIEAQ UTOPOVV SUVNTIKA VA TPOCPEPOVY KAADTEPOVE
TpOéTOVE LIOAOYIOHOVL NG aflag Twv davelowv kol Tov opoAdywv, kabdg kot
KaAOTEpEG peBodovg yia v mwpdéPreyn g mbovotntag ypeokomiog TV
davelopévav kal Tov avticLpBorlopevav oTic ayopés mapoydywv. EmnAéov, ta
E0MTEPIKA LOVIEAN EMTPEMOVV (O€ TOALEG TEPITTAOCEL) TNV KAADTEPT EKTILNGN TOL
TOTOTIKOY Kwwduvov evdg yaptopuiakiov daveiwv xat tov evaichntov ctov
moTOTikd Kivouvo epyareiov (credit-risk sensitive instruments) xor fonbovv ot
Bedtioon ™G TyoAdynong Tev vémy davelmv kol Tov VEOV TPoidvimVv TG ayopdc
nopoydywv, omog eivar o motoTikd dikowdpote (credit options), 01 MOTWTIKES
ovupdoeg aviorhayng (credit swaps) kol ta motoTKd mpobecpaxd cvuBoroa
(credit forwards).

2V ovcia, £va OAOKANPOUEVO TAAIGLO aVAAVGNG TOV MCTOTIKOV KIVOHVOL
npoimobéTel ToV GPloTO GLVOVACHO KOl GUUTANPOOT UETAEL TOL KIVOUVOL g
ayoplg Kal TOV TOTOTIKOV Kvddvov. Qg avth T onyun, dev £xel eppaviotel po
TPUKTIKT) 7POCEyylon 7oV vo €xel meTvXEL amdivta Tov mapandve otdxo. Ta
tehevtaio ypdvia, Opwg, vanpEav apketés TPWTOBoVAiEG TPOg avTH ™V KaTEvHLVET
7oV dNEOcIEdTNKAY Kol VIOBETHONKOY and TOVG UEYRADTEPOVG XPTUATOOTKOVOUIKOVG
OPYAVIGHOVG.

To CreditMetrics g J.P. Morgan, mov dnpociedtnke 101997, flrav and Ta
nphto. poviéha mov mapovodotkav. H mpooéyyion g CreditMetrics Baciletar
ot aAaYEG TNG TCTOANTTIKNG KAVOTNTAG TOL 0QeAéTn, dnhadr) oty mbavénto
petakivnong evog davellopévon amd pia KoTnyopio mMOTOANTTIKAG IKAVOTNTAG GE [0
AN, cvpmepapBavopévng Kal Tng YPEOKOTiag, HEGO G’ £VO. OPICUEVO XPOVIKO
Sidoua, mov ocwvnbog opiletar kanme avbaipeta wg évo étog. To CreditMetrics
povtehomolel v mAfpn perlovtikh katavoun g afiag evdg opokdyov 1 evég

Soveiov yio petd amd kdmowo ypovikd ddotmua, ag movpe évo £T0g, Kol ol OmOlEg
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aAroyég oty agia Tov daveiov 1§ Tov opoAdyov oyetilovtal povo pe Tig ahhoyég g
MOTOANATIKNG  IKOVOTNTOG TOV OQEAETH, &V To emtoki Oewpovvior 4T
petoférriovial pe mpokaBopPIoHEVO TPOTO. ZUVEM®DG, 0 TOTWTIKOG KivOuvog evog
yaptopuiakiov vroroyiletar Tapdpow pe Tov Kivouvo g oyopdc. Aeod £xovpe v
ueldovtikn kartavou] ™¢ afiog tov daveiov, pmopovue va Bpodus amd to
TOcooTNUOplo 10 omolo avtictowel oto emBuuntd eminedo EUMOTOCVVNG TIG
ATMAELEG TTOV AVTIGTOLYOVV OE U10 EVOEYOUEVT] KAKT] XPOVIAL.

H KMV Corporation, mov nmpdceata eEayopbotnke amd tn Moody’s, sivor pia
£TOPEI0 TOV ACYOAEITOL OMOKAEIOTIKA LE TNV OVAAVOT) TOV MOTMTIKOL Kivdvuvov. H
oLYKeKPUEVT eTapeia, T TeAevTaia ypdvia, Exet avantitel pa pebodoroyia yia tov
DIOAOYIGUO TOV TGTMTIKOD KvdUvou, Kabdg kat pa ueydin Baon dedopévav, yia va
umopel va extipd tig mBavomTEG YpeEOKOTIAg Kot TNV Katavour tov mbavav {npiov
OV OYETILOVTOL HE TN YPEOKOTIO Kol HE TOVG KOUVOUG peTakivnong amd pua
xkatnyopla moToAnmTikig wavémtog oe pa GAAn. H peBodoroyia g KMV
dapéper kamwg amd T peBodoroyla mov axorovbel to CreditMetrics, kafhg
Baciletor oty «Avapevopevn Zvyvomrta Xpeokomiac» (Expected Default Frequency
1 EDF) g xdBe etopeioc-exdotn, mapd oTiG HECEG 10TOPIKEG mOAVOTNTEG
petokivinong oe  GAAN KotTnyopios  MOTOANRATIKNAG Kovotntag, £1ol  Ommg
vrohoyilovtar amd Tovg opyaviopovg afloddynong eepeyyvdmrog (credit rating
agencies), ylo. kG0 xatnyopia TOTOANTTIKNG LKOVOTNTOG.

Kot o1 800 mpooeyyioeig Bacilovial 610 poviéAo mov hapPdvel v’ dyiv Tov
mv aio TV TEPOVGLOKOY oTorKElMV NG eTaipeing, mov apyikd tpdTeve 0o Merton
(1974)%, 0AAd Brapépovy onuovTikG oTIg amhomoinTikég VIoBECEL OV omarTeital va
viofetnBolv, €10l Gote T0 KGO POVTEAO vo UTOPECEL VO €QUPUOCTEL Ko va gival
AELTOVPYIKO.

Mévo katd ™ Sidpren v terevTainy xpdvav, éxovy apyiost Pacikég 10éeg
TPOEPYOUEVEG aTtd TO XDPO TOV ACPAAEIDV va eGelicoovTtal oe ToAvTIL epyadeio yia
™ pérpnon kol Swyeipion Tov mMoTTIKOD KIvOHvo. uyKekpiuéva, Ol EQOPUOYES
auThv TOV 18edv €xovv odnynoer oe 800 HOVTEAR VTOAOYIGHOD TOV TIOTMTIKOV
Kkwdbvov, oto poviéha OBvnowdtnrag (mortality models), mov Pacifovioar oTig
acpdreeg Lomg, ko oto Credit Risk+, mov Paciletar oTig 0.o@dAeieg meplovciakdy

otoyeiov kal Witepa 6TV ACPAEAEL KOTE TG POTIAS.

§ Bréne [Mapdpmpa B.
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H ¥éa mov ompiletor m avdivorn Bvnowdmtag (mortality analysis) eivol
egapeTikd omAr. Baociopévo o éva yoptopuidkio opoidyov kal davelov kal oTig
10TOPIKEG TOVG MOAVATNTEG YPEOKOTIOG, TO MOVIEAD OVOTTUCCEL TPOPAEYELS Yo T
evdg ypovov (N opwakd) mOococTd BVvnowdTTag, 1 Y To CWOPEVTIKA TOGOCTA
Bvnowomrog. Tovdvalovtog Tovg TOPATAVE VTOAOYIOHOVG UE TG OTMOAEIEG OF
nepintoon ypeoxomniag (Loss Given Defaults 1 LGDs), 1o povtého umopel va mapdyet
EKTIUNOELS TOV AVAUEVOUEVOV {npdv.

210 téhog Tov 1997, n Credit Suisse Financial Products (CSFP), mapovoiace
wo véa mpooéyylon, to Credit Risk+, mov emkevipdverol amoOKAEIGTIKA ©TN
ypeoxoria. To Credit Risk+ vmoBétel dT1 n ypeoxonmia yio ta déved 1 To OPOAOYL
axolovfei tv Poisson katavour] (Poisson distribution). O kivdvvog and tnv adlayn
NG MOTOANTTIKNG KAVOTNTOS TOV 0QEETN Oev TapOoVCIALeETal avVaAVTIKG G avTh
mv mpocéyyion. Qotdéco, 1o Credit Risk+ emrpénel 1 otoyactikég mbavoTnteg
ypeoxomiag (stochastic default rates), o1 omoleg pepikd gvBhvovion yua Tov Kivdvvo
petéfaong og GAAN Katnyopio TOTOANTTIKHG TKAVOTNTAG,

H McKinsey, o copfovisvticy etaipeia, £xel mpoteivel To 61k g povtéro,
10 CreditPortfolio View, to omoio, 6mwg kol to Credit Risk+, petpder poévo tov
kivéuvo ypeokoriag. Eivar éva drakpitod xpdvov kot ToAAamAGY Teptddmv poviéro (a
discrete time multi-period model), 6mov ot mbBavdtnteg ypeoxomiog eivor pia
OUVAPTNON HOKPOOIKOVOUIKAY petaPintdv, omwg m avepyio, to eminedo twv
gmToKi®V, 0 pLOUAC OVATTVENG TNG OKOVOUING, 01 KUPEPYNTIKEG SOTAVES, TOL EMTOKLY
CUVOAARLYLOTIKAG LOOTIUIAG, TTOV GUVIEAODY OTNV EUPEVIOT] TOV TOTOTIKOV KOKAWMV
(credit cycles).

‘Eva. ekicov guphtoto Sladedopévo HOVTELO Yio TOV VTOAOYIOUO TOV
moTOTIKOV KvdOvov, Paciopévo oe otoyyeion g ayopdg (market data), eivar to
RAROC. To RAROC ocav yevikn| 0éa mpwtoeppaviotke otnv ayopd 1o 1970 and ™
Bankers Trust kot tdpo. théov £xel VIoBeTnOel amd oxeddv OAeg TIG peydreg Tpdmeleg
tov Hvopévav [Tohtewdv kot g Evpdnng, mov o ¥pnoiponotody yio, T ektiunon
™ kepdopopiag twv Saedpmv SpucTPOTNTOV TOVG, CLUTEPIAAUBAVOLEVOL TOV
Saveiopod. Mdhota, M yevikn tdon petad twv tpameldv kol Tov GAlav
YPTLATOOIKOVOUIKAOY  0pYovVIoU®OV  gfvar  vo. VIOBETOVV  AIMOKAEIOTIKEG  HOPPES

(proprietary forms) tov RAROC.
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Télog, pio axdun Poaciopévn otv ayopd TPocEyylon VROAOYIGHOD TOV
MGTOTIKOD KOVVOL Kol TOV TOAVOTATMOV XPEoKOTiog eival auTy Tov HoVIEAOL TG
KOUTOANG amoddoewv. Av pia emyeipnon €xer opdroya mov aflohoyodvial omd
kamowa etrapeia Pabpoldynong motoAnmrikng wovotntog, Omwg m Standard and
Poor’s 1 n Moody’s, t6te 0 kivduvog Tov Ypéovg pmopel vo VIOAOYIOTEL KOTG
TPOCEYYLOT] LE TNV KOUTTOAT amod0Ce@V Y10 OLOAOYA EMLYEPNOEWY OE GYEST] LE AUT
tov dnupociov. H mpocéyyion avti xat’ ovoio ompiletor oty «ovdétepov pickov
arotipunony (risk-neutral valuation) xat ot mBavémTeg MOV TPOKVTTOVY OVOpdlovTal
«ovdétepov piokov mbavdtnree» (risk-neutral probabilities) kol yevikd Sweépovv
amd Tig mBavoTNTEG IOV Pacilovtal og 16TOPIKE SedOEVA GYETIKA LLE XPEOKOTIES.

H ocvykprrik) perétm tov poviélwv mov poig avagépinkay €xet deikel mwg
kabéva amd ovtd propel va Bempndel wg éva admoto ecmTEPIKO LOVIELD Y10 QAL
8Gveln Kal OPOAOYQ, TOV SEV £XOUV XAPAKTNPIGTIKG Tapaydywv’. Kou avtd yur
kovévo, art’ ta fon vrdpyovia Loviéha dev mpoo@épel akdpa pic oAoKANpmUEVN
TPOGEYYLOT] Y10 TOV VTOAOYIOHS TOV MOTMTIKOV KIVOUVOL TRV Tapaydywv Tpoiovimy.
O duipopor ypnuatoowkovoukol opyavicpol umopodv va  YPTOLOTOOVV  Ta
TOPOTEV® LOVTELD YiO TNV AVAAVOT TOV KIVOOVOL YPEOKOTIOG TV ETAPELDV, DCTE
VO, TPOYmPovV e OXETIKN Pefaidtmia OTIC EMEVOLTIKEG TOVG AMOQACELS, €lTe
npdkertar ywo yopnynon davelwv eite yu ayopd etoipikdv opordywv. Emiong, ta
avoTépw povtéia dev eivar apoiPaing amordedpeva, Oniadn 1 xpron Tov evog dev
QTOYOPEVEL KO TNV TAVTOYPOVT (PNOT) KAl GAALDV TOTOTIKAV LOVTEADV.

H ovykekpyévn epyacio Ba emkevipobel otmv avaivon evog ek Tov
CTNUOVTIKOTEPOV GUYYXPOVMV VTOJELYHATMV UETPTIOTG TOV TOTOTLKOV KIVOUVOV, TOV
vmodeiypatog g KMV, evd 8o mapovowaotodv pe cvviopia kot  opketég GAleg
npoceyyioelg pétpnong Kat duyeipiong Tov meTOTIKOY KIvdhvov, and Tig AeyOUEveS
«TAPAOOCIAKES» WG KL TIG TLO CVYXPOVEG, ETGL (DOTE VO UTOPESEL O OVOYVDGTNG Va
QmOKTACEL P oQaipikh ekéva yla Tig eEeriéelg 610 ovyKekpUévo emOTNUOVIKO
$dpo. 10 16h0g, Bo emSIOEOVE VO EPUPUOCOVIE [0 EVOAAAKTIKY TPOGEYYIOT| Y10
™V extipnon Tov xpéovg pepikdv and TG ETAPEieg OV AviKovY ot cuvBeon Tov
deixtn FTSE-ASE/20 xat, katd CUVEREWL, Y10 TOV DTOAOYIGUO TOV TICTMTIKOV TOVG

Kvdvvov. Avth N mpocéyyion sival Bactopévn TNy WEa NG EKTIUNONG TOL Kvdhvou

" To IIF (the International Institute of Finance) e cuvepyoosia pe 10 ISDA (the International Swap
Dealers Association) &ovv Sievepynoet (to Defpovipio tov 2000) pia extevi cuykprtiky) avéivon
QUTGV TV LOVTEA®V GTO YopTopuAdKia opoidywy kot daveimv kol 6° avtd 10 meipapo cvppeteiyav

neprocoTepes amd 20 diebveic tpameled.
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YPEOKOTIAG Le SIKALDULATA KA, O €K TOVTOV, 1 LeBodoroyio Tng avTisi otoyeia tdc0
amd 10 HOVTEAO amoTipnong Owaiopdtov tov Merton (1974) 6co kor omd TO
voderyo motwTikod Kwwdvvov ¢ KMV. Bdoer tov amoteheoudtov mov Oa
TPoKVWOoLV, Ba epapynBovv ot eEgtaldpeveg etapeieg avaloya pe to péyebog tov
¥PEOVC TOVG KO, KOT® 0LGia, e TNV EMKIVOLVOTNTA TOV Tapovclalovy va afeTncov
KGmolo amd TG TANPOUES TOVC. XLTN CULVEYEWN, TO GMOTEAECUOTA TNG OVOTEPD
mpocEyyiong o cuykplBolv pe TNV EPAPYNOT TV CUYKEKPHEVOV ETALPEIDV
obupwva pe 10 ovotnua Bobpoddéynong TG MCTOAMATIKNG IKOVOTNTOG 7OV
axorovBel évag amd Tovg PHEYOADTEPOVG 0PYAVIGLOUS aE0AdYNONG PEPEYYLOTNTAC, 1)
Standard & Poor’s, pue okomd va Swamotobel n okpifera ko N aflomotia ™G

EVOALMOKTIKTG TPOGEYYIONG TOV EQUPHOCALLE.
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A&iolddynon oo Xpéovs Eionyuévwv Etaupeiddv pe Yrodeiyuara Motwticod Kivédvov Baoiouéva oe
dikoucpara

2. Emokonmon tov Hapadosrakov kar Neotepov [poseyyicemv oty Métpnon

tov IMIistoTikod Kivévvov

2.1. Ewoayoyn

O tpdmeleg kot ot GAlot ypnUATOOWKOVOUIKOTL opyaviopol éxovv viobeThoel TOANG
SPopeTIKE. LOVTEA Y10 TNV EKTIUNGOT] TOV TOTMOTIKOD KIVSUVOL TmV daveiny Kol Tov
opoAdy®V. AVTd To LOVTEAQ TOIKIAOVY OO TO GYETIKG MO TOLOTIKA UEXPL TO. GKPWOG
TOCOTIKG Kal, dmmg NON avaeépaue, KABe ¥PMUATOOIKOVOUIKOS 0pyavicpdc €xel T
draxkpitikt| evyépeta va ypnoponotel tavtdypova kdmow an’ avtd, TPV KaTeAnEEl
OTIC EMEVOVTIKEG TOV OTOQACELS, £iTe TpdKeLTAL Y100 YopAyNnom daveiov eite yia ayopd
OHOAOY®V S10pOp®V ETALPEIDV. ZTN CLVEYELD, B0 aKOAOLONCEL Uit GYETIKA GOVTOUN
av@Aivon evog aptBpov poviérwv, mov Ba Ta SlokpivovuEe OE TPELG KATNYOPIEG: Ta
molotikd.  vrodeiyuara  (qualitative models), 1o vmodeiyuara  Pabuoléynong
pepeyyvotnrog (credit-scoring models) xon ta vedtepa vmooeiyuata (newer models). Ot
dvo mpbdteg xatnyopieg poviélwv Bo Afyape 6Tl amoTEAODV TOV «TOPASOGIOKON»
Tp6T0 TPOGEYYIoNG OTN UETPNON Kol dlayeipion Tov motmTikoy Kivdvvov. dvoikd,
givon e€apetikd dVoKoro KATO0G va TpaPnéel P SoYWPIOTIKY YPAUUT avapesa
OTIg TOPUJOCIOKES KAl OTIG VEOTEPEG MPOCEYYIOEG OTN WETPTON TOV MICTWTLKOV
Kvdivov, e€artiag, kuplwg, Tov yeyovdtog 6Tt MOAEG amd TG KOADTEPES 18€€G TV

TapadociaKdv LoviéAmv éxouvv viobetnBel and To vedtepa POVTELD.

2.2. Ilowtika Yrodeiypoata

Etaitiag g amovoiog apketic ONUOGLELUEVNG TANPOQOPNONG CYETIKE HE TNV
noldTnTo. TV SavellopéVOV ETAIPELDY, KAOE YPMUATOOIKOVOULKOG opyaviopds eivar
VROYPEOUEVOG VO GUAAEYEL TANPOPOpPiEG oMb 11TIKEG TNYEG, OTMG £ival TO apyeLloKd
VAkd mov elvan Sbéolpo ovagopikd pe v motn kol pe TG xatabécelg tov
Savelldpevav (credit and deposit files) ko/m vo ayopdler kdmoteg mAnpogopieg and
ckwtepikég mmyés, Omwg eivon ot aveEapmror opyavicpol afoddynomng g
moToANTIKAG tkavdtnTag tav etaipelidv. OAn avt n mhnpoedpnon Ponbder éva
YPMHUOTOOLKOVOUIKO 0pyaviopd vo. mpoyopnoel o uwo, opboroykt kpion yio v
TOOVOTNTA YPEOKOTIAG TOV OPERETN Kal W’ ovTdv TOV TPOTO OTNV KATAAANAN

Tipordynon ov daveiov 1 Tov opoAdYOVL.
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Arodéynon tov Xpéovs Eionyuévwv Etauperdv ue Ymodeiyuata INiotwtikot Kivéovov Baciouéva oe
dixaiwuaro

I'evikd, i mocoTNTA TNG TANPOPOpNoNG Tov Ba cuykevipwdel eEaptdtol oe
peyéio Babud amd v ev duvapet £kBecn 610 XpEog Kol amd T0 KOGTOG GLANOYNS TV
ototyeiov. Ilap’ dha avtd, évag apBudc Pacikdv mapayéviov Aappdvetal Vo,
npv AneBel wo emevdutikn andeacn. Avtol ot mapdyovieg nepthappdvoov (1) toug
nopdyovteg mov oyetilovat pe N Savelldpevn etaupeia, o omoiol givar Eeywprotol
yio v xd0e etapeio (borrower-specific factors) kot (2) tovg TAPAYOVTEC OV
oxetiCovtal pe to yevikd kAipa g ayopds KAl mov £XOouVV pia EMBPOCT GE OAOVG
aveEapmTg Tovg davelldUevovg TN OTYUR TNg EReVOLTIKNG amdpaocrg (market-
specific factors). 2t cuvéyela, o manager Tov KAOE ¥PNUATOOLKOVOUIKOD OPYAVIGLOD
otabuilel TOVg TOPATAVE TOPAYOVTEG COUGMVO LLE TNV VTOKEEVIKT] TOV Kpiom Kol
KOTOAYEL GTT) GUVOAIKY EKTIUNGT TOL MOTOTIKOV Kwduvov ¢ kdbe etaipeiag.
AOY®D ™G EPMOTOGVVNG TOV deiyvouv avTd Ta LOVTEAX OTIV VIOKEWEVIKY Kpion Tov

manager, ouyva ovopdlovtal ko e10ikd ovatiuato (expert systems)®.

= Jlapayovreg mov a@opovy tn Aavellopevn Etaupeia

~0 0 \‘/
1. H o#un g etaipeiag (reputation): Amotehel éva pétpo g mpobupiodTthe =

gtorpeiog va amomAnpdvel Ta xpén g Kol emiong, mepthapfdverl To 16TOPIKS
TV omomAnpwudv g (repayment history). Av n davelopevn etaupeia, pe to
TEPUCUA TOV YPOVOV, €Yel KaBLEpDOEL TN QAUN TNG AUECC ATOTANPWUTG T®V
VIOYPEDCEWV TNG, TOTE, OVLTOUAT®G, OamokTd 7mpoPddicuo Evavtt GAAwv
LIKPOTEPWV KaL VEATEP®V ETaPELDV. AVTOG eival, GAAWOTE, Kal Evag and Tovg
Baoikobg AGyoug mov e€nyel ywati otig apyikég dnudoieg exdOGEIG XPEOYPEPWV
(initial public offerings of debt securities) twv pKpdV eTaPELDY CVLYVE
amoTovvIal VYNAGTEPEG amOdOCEL, O’ QUTEG MOV ORALTOVVTIAL OTLS EKOOCELG
TOAOTEPMY ETALPEWDV. Mio pakpoypdvie TEAATEIONKT GXECT OVALESH OTN
Savelldpevn etaipeion koL o’ €va YPNUUTOOLKOVOULIKS opyovicud odnyel otnv
VTOYPOQT «ouOTNPGOV cvpPoraiov» (implicit contracts), mov enexteivovv To

Savelopd mépa and T Ope TOV ETIONHOV VOUIKOV cupBolainy.

¥ evixétepa, o JF. Sinkey omokalomter mévie Cs mov Ba mpémel va mephapfdvovior oe kdébe
VTOKEWEVIKT (mototikn) avdivon: Character (rpofupia yw mAnpwpr), Capacity (Suvatétnta yio
amomAnpopn tov ypéovc), Capital (o mAovtog), Collateral (vmobfikm), Conditions (oucovopucéi
cuverikec). Bréne Commercial Bank Financial Management — In the Financial Services Industry, 5'

ed. (New York: Macmillan, 1998).
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Ai0Adynon tov Xpéovs Eionyuévav Etaipeidv ue Yrodeiyuara Miotwtixod Kivdtvov Basiouéva ge
Aikouwuara

2. Xpnuoroowovouixy ucylevon (leverage): O PBabudg ¥pnUOTOOIKOVOUIKNG
poyAevong N n keparataxt| SitpHpwaon, mov eivar 0 Adyog ToL GLUVOALKOD YPEoVg
™m¢ Savewduevng etawpeiog mpog ta i keedlad g, emmpedler TNV
mbavémTa ypeoxomiag pag starpeiog. Oco vynhotepn eivarl n pdydevon pog
etonpeiag, 1660 peyolvtepog etvar o kivouvog ypeokomiog yui' avtiv. Neomayeic
emyePNoels, mov cuvibwg yapaktmpilovrar and vynidtepo Babud poyrevong,
gyovv peyadvtepeg mOavOTTEG VO AfETAGOLY TV TANPOUN TOV YPEDV TOVE ar’
0,TL MO MPULEG EMYEPNOELS, YU OVTO Kol £ival VTOYPEWMHEVEG VO, TANPAOVOLY
peyalvtepa meptdbpia kpSOVg Yia o KepdAoia ov daveilovtar’.

3. H petafintotyta twv ecdomv s etoipeiag (volatility of earnings): Omwg
ocvpPaivel kot pe T pdyAevon, n vynin petafAntdéTTe TOV £66dwV avEdvel
v mbavdtnta 6Tt o daverldpevog e Ba UTOPESEL VO OTOTANPAOCEL TO YPEOG
TOV, OMOWINTOTE KeQOAUIAKY OOUM KL v €YElL. ZUVETMG, Ol VEOTEPES
EMXEPNOEIC N O1 LYNANG Texvoloyiag emyelpnoels, mov dwakpivovral yio tnv
VYNAT petaPAintomTa Tov €068V Tovg, amoTeAolV AYOTEPO EAKVOTIKOVG
«IEMITESY Y10, TOVG YPTLOTOOIKOVOULKOVG OPYOVIGLOVE.

4. H dmapln vrobnxng (collateral): "Eva k0plo xapakInpioTikd mov GLUVOJSELEL
k60 amoeacn yio davelopd N yo v TIHoAdYNoT evog daveiov eivat o Pabudg
vmootpiEng tov daveiov amd vmobnkevpéva meprovowkd otorgeia. Ta
neplocOTepo. ddveln  kor  opdioya vmootnpilovioan  amd  cuykekpuéva
TePLOVOOKE  otoeila, o mepimtwon wov 0 OoQeAéTng abBetioel TNV
QTOTATPWUY TOV YXPEOVG 100'%. ‘Ooo peyodbtepn eivar n TpotepaLdTTOL ™g
anmaitnong TOL  YPMNHOTOOIKOVOUIKOD — OPYOVIGHOD  OTa  Lrofnkevpéva
TEPLOVOLOKA oToyeia g etaipeiog kal 660 pueyardtepn eivar n ayopaio agia

Mg VOBAKNG, TOCO PikpOTEPOG £ival 0 KivOVVOG OV CVTOG AVTIUETOMILEL

° Map’ 6Aa avtd, ot S.J. Grossman kot O.D. Hart (1982) vrostnpiouv 611 n vynh péyrevon pmopei
va anoterel évo onuadt Tng anotehespaTikGTNTASg TG d1edBuveng Tng Tatpeiog Kal, Kotd cuvéneta,
10V YOUNAGTEPOL KIVODVOV YpEOKOTING.

0 Qotéo0, kat T vrobmxevpéve Sdvela eEakolovBolv va eival extebeyéva o kdmoo Pabud
TOTOTICOD KIvdOVov, eKTO¢ K1 av givat «umepvmodnkevpévay (overcollateralized loans), mov onpaivel
61t vrooTnpifovtal and mEPIOLGLUKG oTotyeln, Tov omoiwv 1 ayopaic abia Eemepvé TV ovopaeTiK
akic Tov xpéoug. Ymapyet, akéun, pio diyoyvepio avagopd pe 1o av 1 vmapén vrodnkng omotehel
évdelEn ywa 10 av évag daveldpevog gival vymiod 1) yauniot pickov. Kdnoiotr vrostnpifovv 611 ot
KoADTEPNG TOdTNTOG 0QPENETEG O petaletar va vrootnpifouv ta ddveln mov maipvovy pe Sidgpopa
nepiovcilakd otoreio, agod yapokmpiloval and pikpd moTOTIKG Kivduvo, evd povo o1 modroi
emKivouvol 0QeAETEG YpEldlovTal TNV VroaTpIEn vrodKNG.
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Aiodoynon tov Xpéove Eionyuévov Etaupeidv ue Ymodeiyuara Iiotwtikob Kivéovov Baocicuéva oe
Aauouara

= Jlapayovreg mov apopovv TNV Ayopa

1. O omovouixog koxiog (business cycle): Amoteiel kabopiotikd wapdyovia yo
TOV TPOGOOPICUS TOV MCTOTIKOD KLvoUvov, 1diaitepa TV £TOLpEIdV 7OV
emnpealovTal oTHOvVTKG omtd T dom 1oL Bpicketal 0 otkovopkdg kokhog. I'a
TOPASELYLA, KOTA TN JILPKEL VOEGEWY, ETAPEIES TOV OPACTNPLOTOLOVVTAL OTOV
TOUEN TV BLOPKAOV ayofdV (). TAPAY®OYN AVTOKIVATWOV, YUYElDV K.A.T.) £xouV
peyorvtepeg mboavoTnteg ypeokomiag an’ 6,1l Ol eTaIpeieg MOV AVIKOUV GTOV
Topén TV Un Swupkadv ayabov (T.y. tpdowa), Adyw Tov 6Tl ot GvBpwrot, ot
nePLOdoVg VYeaNG, elvar mPoBupol va «kdyouvy TV Kotovéiwoon ayobdv
noAvteheiag, aAld b yivetan va «kdyouvy TV Kataviiwon Bacikdv ayabdv,
OmmS T0 Youi.

2. To ermimedo twv emtokinv (the level of interest rates). Eva vynio erninedo
emTOKi®V £ival EVOEIKTIKO aToLXElD TNG VIOOBETNONG TEPLOPIOTIKTG VOULGHATIKNG
TOMTIKTG a7md 1Tn pepwd g KuPépvnone. X avty v mepintwomn, ot
YPMHaTOOKOVOUIKOL  opyaviopol Oyt pdvo PBpilokovv tovg  amapaitnTovg
KEQOAQLOKOVG TOPOVG YO TN YPTNHATOOOTNON TOV EXEVOVTIKAOV TOVG EMAOYAV
mo 6voKo e Kol T akpBd, aAld, axdun, npémel va avayvopicovv 4ti, Katd
yevikiy opoloyia, ta vynid emrdkio cvoyetiovior pe vymidtepo emineda
moTOTKoy kvduvov. Ta vynid emimedo emrtokiov eival moAd mbavd va
evBappvvouy tovg Savewduevovg va averdBouv extetapéva  picwka  (risk
shifting) xovf va evBappbvovv pévo Toug mo emkivovuvovg meAdTEG va

daverotovv (adverse selection).

[Tapd to yeyovog OTL apketés tpdmele xor GAAOL YpMUOTOOLKOVOULKOL
opyavicpoi €£akoAovBobv Vo yPMCILOTOIOVV Ta. eXpert systems, avTd To HOVTEAN.
avripetonifoov 800 Pacwd mpoPfinuata: (o) Zvvémewn ([lowor eivai, dniady, ot
oNUOVTIKOTEPOL KOO Topdyovieg Tov Ba pénel va. xpNoipuoTombovy oty aviivon
Supopetikdv THTOV 0peetdv;) ko (B) Yrokepevikétnto, ( [Tow etvau, dnradi, ta

KATEANAG «BEpn» Y10 TOVG TaAPEyoVTEG IOV TEALKA B EMAEYODV;).
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A&i0léynan tov Xpéovs Eionyuévwv Etouperdv ue Ymodeiyuora otwtixod Kvdovov Baciouéva ce
Aauopara

2.3. Yroociypata Adroroynonc @epeyyvotnrag

Ta vrodeiypata a&loAdynong @epeyyvdTnTag Umopodyv va £papuocfoidv oxeddv ot
OAOVG TOVG TOMOVG AVAALONG TNG MGTOANTTIKNG KOVOTNTOC, 00 TV TloTn evog
amhol KOTOVOAMTA ®¢ Kol Ta eumopikd Sdvewr. H 18éa eivar Pacwkd 1 6w
evtomi{ovV KATOOVE CMUOVTIKOVG Tapdyovteg mov emmpealovv tnv mbovotnta
YPEOKOTIAG KO, 0T CUVEYELW, UE TNV KATAAANAN oTdOLIoN QUTOV TV TOPAYOVI®V,
TPOKVTTEL £VA TOCOTIKO OMOTEAECHA. L€ UEPKES TEPIMTAOCELS, AVTO TO UTOTEAECLLOL
pmopel va epunvevtel cav 1 mBavoTNTA YPEOKOTIAG, EVD, OE GAAEG TEPUTTMOGCELS,
umopel va ypnotporombel cav éva cvotnua Kotdtagng, kabde tomobetel évay gv
duvdust dovelldpevo oe €va «KOAO» T éva «KokO» GUVOAO, avaAoya uHE TN
Babuoroyio. Tov kar €va dedopévo dpro amdppwyne. ['evikd, 6ho avtd to poviéha
KOTOARYOUY o€ pio. oxéon tov tomov Z = f{X), émov Z givon 1 Pfabporoyio mov
npoxvmrel Yo To davewldpevo (Gropo M emyeipnom) ko X eivar o cepd amod
emeENynpoTikég peTaPintéc, Onwg To e10ddnpa, To teplovolakd ototxeia, n nikia, To
endyyelua (6tov mpdkertor yo dTopo) 1 Sudpopor ypnpatootkovopkol deikteg kot
LLOKPOOIKOVOUIKES peTafAnTéc (6tav mpokettal yia emyeipnon).

Ta poviéha Babpordynong eepeyyvdmnrtog doywpiloviar oe TPe MEYAAES
xatnyopies: (1) ta ypouuixnc mbavotnrag puovrédo (linear probability models), (2) ta
logit models xav (3) v ovdiven ypoppikod owaywpiouod (linear discriminant

analysis).
»  I'pappkic IIBavétnreg Yrodeiypate ke Logit Models

To ypoppkng mOavOTNTAG HOVTELD XPTCULOTOLEL 15TOPIKE. oToLKEin and moloidtepo.
SGvewn, OMmC AOYloTIKOVG deikTeg, oav €10p0EG GTO UOVTEAO Yio vo. e&nyfoel To
10TOPIKO TOV OMOTANPORGOV TV moddv daveiov. H oyetik onuovukétia tav
TOPayOVI®V IOV XPTCILOTO0BVTOL Yo TV €EMyNoT TOV 16TOPIKOD TV TAPEABOVCHV
omoTANPOUGY TPoPAETEL, OTN CUVEXELWD, TG TOAVOTTEG anomAnpoufc Twv VEmv
Saveimv, mov Tig cupPorifovpe, dmwg Oa dOVHE Kat TAPUKAT®, LE p.

Tuvontikd, yopilovpe to makhd ddvew (i) oe 0o katnyopieg: o€ avTd MOV
ypeoxdémmoav (Z; = 1) xat oe avtd. mov de ypeoxémnoav (Z; = 0). ‘Eneita, oxgtiCovpe

OVTEC TIC TAPUTNPAOELS pe Ypoppikh maiivdpounon (linear regression) pe éva chvoro
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A&oidynon tov Xpéovg Eionyuévev Ercupeidv pe Yrodeiyuara IMiotwtikod Kvdivov Baoiouéva oe
dikouwuaro.

J amddv petapintadv (Xj) mov avtikatontpilovv TocoTIK TANPOQOPNON CYETIKE
Tov i davewldpevo, Omwg gival n poyrevon N 10 écoda. To pOVTELD eXTILGTOL ME

YPOUMIKT TaAVEPGUTION QVTAG TNG HOPPNG:
Z, = Z,BJ,X,/. + 0QaApa,
Jj=1

omov f; elvan 1 EKTIUNPEVT] ONUAVTIKOTNTA TG J HeTaPAnTig oty e€fynon g uéxpt
TOpo epmelplog avagopikd pe Tic TopeAB0VOEG ATOTATPOUEC.

Av UeTd TApOLHE QUTE TO EKTIUNHEVO f; Kal TO TOAAATAOGIAGOVUE UE TIG
napatnpnuéves Xy v éva peEAAOVTIKO OavellOpEVO, HTOPOVUE VO TAPOVUE TNV
QVOUEVOEVT] TR TOV Z; YU’ avtév To davelopevo. H tiun avtr) uropel va epunvevtet

¢ N mhavotnTa ypeokomiag Tov davellopévou:

E(Z.) =(1- p;) =avouevopevn mbavitna ypeokomniag,

émov p, elvar 1 mBavéTa amonAnpmung Tov doveiov.

INa nopdderypa, vrodétovpe OTL VEPYOVV 6V0 mapdyovieg mov emmpéalav
™V oThon eV dovelldpevav og Tpog TN xpeokornia kutd To mapeldév, n udxrevon
(cvvohko ypéog mpog 18t kepdrawa, D/E) xai évag deiktng pevotdtnrag (Twinoceg
npog evepyntikd, S/4). Bdaoer g mapelBovoag epmeplag oxeTikd pe TG

OTOTATPOUES, TO YPAUUIKS HOVTELD exTipdTaL G EEHG:

Z =05(D/E)+0.1(S/ 4,).

Av évag vroTifépevog perhoviikog davellduevog £xet D/E=0.3"" xau §/4=2.0, téte n

avapevopuevn mBavotntd Tov yuo ypeokonia (Z; ) propet vo extiunfel og:

Z, =0.5(0.3)+0.12.0) = 0.35.

" T Méyoug opotopopeias, okoAovBeital 10 pepIkaviKo dekadikd cVoTNH ¢ OAGKATPN TNV
epyacia.
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Aéi0Adynon tov Xpéovg Eionyuévawv Eraupeidv ue Yrodeiyuara IMiotwtikod Kivétvoo Basiouéva oe
Amcouduaro

Av xou ovt] N Texvikn) elvar moAd amAn otV eQappoyn TNg, ME TNV
npodndbeon, PéBona, 6T tpéyovoa mANpoedpnom Y TG petaPintéc X tov
davellopévov eivar dwbéoun, n peyodtepn advvapia g eival 6Tt o1 skunuéveg
mBavoTnTeg Ypeoxomiag umopel cuyva va Bpickovrol extdg Tov dwothiuatog [0,1]. To
logit model Eemepva avtr v advvapio meplopiloviag v extipunuévn kKAMpako Tov

mBaVOTHTOV Ypeokomiac Hetald tov 0 ko tov 1'%
¢ Linear Discriminant Models

Evd 1o ypoppucic mBavotntag poviéda kat ta logit models mapdyouv pia Tiun yuo
v avapevopevn mbavotnto ypeokomiag, av éva daveo €xer Mdm yxopnynbel, ta
discriminant models dakpivovv Tovg davelldevoug oe dVo katnyopieg, v LYNAOD
1 ™ xapnrov pickov, Pacifopeva cto TapaATNPOVUEVE YAPOKTNPIOTIKE (X)).

Mo mapdderypo, Ba e€etdoovpe 10 discriminant analysis model, 10 0moio
dnuovpynbnke and tov E.I. Altman, yio Tig E10MYHEVEG GTO XPTHATICTIPLO ETOLPELES
tov Hvouévov Ioltewdv g Auepwikng. H petafintq Z, n omoia amotelel éva
oLVOMKO HETPO KOTOTAENG TV dovelouévay, avdhoya pe Tov Kivouvo ypeokomiog
mov autol avtetomilovv, efoptdtal and T TwéG mov maipvouvv  didpopot
ypnuatookovopikoi deikteg tov davewlopévov (X)) wor amd ™ otabpiopévn
OTLOVTIKOTNTA QUTOV TV deKTdOV, mov Paciletar o cvoowpevpévn epnepia and
TAMOTEPES YPEOKOTIEC.

Bdoel, loutdv, evog ouvvdvacpévov delypatog (avd ypdvo, péyebog kot
Broumyoviké TOUER) ETAIPELDV MOV YPEOKOMNCAV KOl ETAIPEIOV MOV amodeiytnkav
«oyeicy kol yprnowonodviag TV ovéilvon ypapuikod daxmpiopov, o Altman
kotédnée 6T 1 ovvdptnon Swyxmpiopod (discriminant function) mov Tapidler

KOADTEPQ OTA EUTOPIKA dAVELD £XEL TNV AKOAOVOT LOPQN:

Z=12X,+1.4X, +33X, +0.6X, +1.0X,,

2 Baokd, autd emirvyyéverar Bafoviag v extiunpévn akie g Z; mov Ppickoupe omd 10 YpappikhG
mBavéTnTag poviéro (oto mapdderyud pag givar Z; = 0.35), otnv ak6Aovdn @oppovia:
1
F(Z))=——
l+e
omov F(Z) sivar n hoyopiBuikd peracynpaticpévn agio g Z;.

VA
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A&iodéynon tov Xpéovs Eronyuévwv Etcuperdv ue Yrodeiyuora Miotwtixod Kivéovov Baogiouéva oe
Adikoucpata

omov X ,= Kepdhoro xivnong (working capital)'® / Bvepynuuko (total assets)
X, =Mn dwvepndévta ké€pdn (retained earnings) / Evepyntkd (total assets)

X,=Képdn mpo o@dépwv xor téxev (earnings before interest and taxes) /

Evepynmikd (total assets)
X ,=Ayopaia afio tov Wiov kepaiaiov (market value of equity) / Aoyiotikn
a&lo Tov paxponpdbecumv vroxpedcewv (book value of long-term debt)

X =IloAmoeig (sales) / Evepynmikd (total assets)

Oco vynidtepn n Twn ™¢ Z, 1660 Hikpdtepog Oo eivan o kivdvvog
YPEOKOTHOG Y10 TO SaveWLOpEVO. ZUVERDG, XOUNAEG 1) ApVNTIKEG TILEG TNG Z UmopEel va
anoTEAOVV amddelEn 6T 0 0QEIAETNG OVIKEL GTN Kot yopla oyeTikd vymnAol Kvdvuvov
YPEOKOTTILOG.

Ac vroBéoovpe 6T pio cvuykekppuévn etaipeia, mov embupel to daveioud, £xet

TOVE AKOAOVOOVG YPNUATOOIKOVOLKOVG OelKTeG:

X;=02
X>=0
X3=-0.20
Xy=0.10
X5=2.0

O Adyog X elvan pndév kot o Xz efvar apvntikdg, mov onpaivel 0T 1 ev Adyw
gToupeia mopovsiooe apvnrikd képdn, dnhadh {nuiés, katd tig tehevtaies TePLO30UG.
Enione, o Adyog Xy Seixver 6Tt 0 davewidpevog xapaktpiletor amd vymdo Babuod
péyrevonge. Iap’ 6ha avtd, ot deikteg X; kot X5 amodeucviovv 6T 1 etarpeia Exet
apketq pevototnTo Ko 6Tt Sratnpel ) Sbvopr tng otg mwifceg. Etn cvvéyew,
vmoroyiletar 1 T g Z, ) onola amotehel éva deikn Tov motwTiKod KIVEHVOL TOV
Saveropévov, aeod cuvdvdtel kot otabuilel tovg mapandve MEVTE MAPAYOVTEC,
COUPOVA [E TNV TaPeLBOVO0 GTLAVTIKOTNTA TOVG GTNV EPUNVELR TNG XPEOKOTAG TOV

operétn. Kdvovtog, Aowmdv, Tig avTikatacTdoeig TpokdnTel OTu:

" To xepéhawo kivnong (working capital) efvar 1o Tpéyov evepyntiké (current assets) peiov g
Tpéyovceg voxpedaelg (current liabilities).
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Z =1.2(0.2) +1.4(0) +3.3(-0.20) + 0.6(0.10) +1.0(2.0)
Z£=024+0-0.66+0.06+2.0
Z=1.64

Xopewva pe to povieho Babuoidynong ospeyyvotntag Tov  Altman,
onowdnmote emyeipnon pe Z wikpdrepo tov 1.81'* 6at TPEMEL VAL CLYKOTAAEYETOL
otV VynAod Kvdbvov ypeokomiag katnyopia, omdte n aitnon g v ddveo Ba
TPEMEL Vo amoppinTeTal, MGOTOL QVTN VA KATAOEPEL Vo BEATIOGEL To £6084. TG,

Ymbpyel, ©61660, pio GePd TPOPANUATOV TOV AVOKVTTOVLY KATA T1 Ypron
tov discriminant analysis model yw TV ekTiunon TV TOTOTIKOD KwdHvov' .
[Ipdtov, 0 poviéro, cvvibug, kdver Tn Swdkpion povo avapece ce dVvo axpaieg
KOTAOTAcES Tov pmopel va Ppebel évag davelldpevog, T YPEOKOTIO KoL TN uUn
ypeoxomic, €vd otovV mpaypoTikd KOCHO vmdpyovv Srdeopeg Swfobpuicelg
ypeoxomiac, amd Trnv afémon N v kabvotépnon omv TANPOUR &vOg TOKOV
(nonperforming assets) péxpt v mANpTn ypeokonio oe Oheg TIC TANPWUES TOK®V Kot
Kkeparaiov. Aeldtepov, dev VRAPYEL KAVEVOC TPOGAVNG OWKOVOUIKOS AdYog va
neppévoupe 0Tl T «Bapn» mapapévovy otabepd cuvexds, mapd udvo oe pikpd
ypovika Sweothipata. To 810 woydel kot v Tig petafintés (X)), Zuykekpuéva, Adyw
TOV EVOAALACCOUEVOV OTKOVOUIKAOV CUVONK@OV, KATO0l GAAOL YPTUOTOOIKOVOLLKOT
deikteg pmopel va eival mo oyxetwkol oy ektiunon tov mOAVOTHTOV YPEOKOTINC.
Axéun, 1o povtédo vmobéter Tt o1 petafintés X; eivar aveEdpmreg peta&d Touc'®.
Tpitov, 10 povtélo ayvoel oMUOVTIKOUG U1} UETPTICLLOVG TAPEYOVTES, OTMG 1 PN
Tov davellopévou 1 n don mov Ppioketal 0 otkovopkdg KOKAOG, o1 omoiot umopel va
amodeytody KoBOoploTIKNG ONUaciag yia TNV EKTIUNOM TNG XPEOKOTIOG 1 U1 HI0G
gtoipeiag. Axoun, pe egaipeon v ayopaic afia tov Wilov kepolaiwv, To povtélo
ovolwotikd Paciletar oe hoytoTikovg deiktes. Tétaptov, vrdpyel Svokorio evpecng
otoyeiov, kobdg dev éxet dnpiovpynel axdpo pio oAoKANpwUEVT Kevipkt] Béon

TANPOQOPLOV CYETIKG HE TIG YPEOKOTIEG ETALPEIDV.

" To discriminant analysis models mupéyovv avtd 10 onusio ahhayfg, Z=1.81. To onueio qutd
Bewpeitar 1 péon dwepopd petald TV pécwV Z scores TV ETAIPEIDY MOV YPEOKOMOVY Kot TMV
ETOLPEIDV TOV OE YPEOKOTODV.

13 Todég and avtég Tig KpiTikég agopovv Kat ta linear probability kat Ta logit models.

oy nPSoOATN EQUPUOYT UM YPaUMIKGY peBbdwY, bnmg eivatl Ta vevpwviké diktva (neural networks),
tefvel va oyvofiogl auth] v vrdbeon. Ta vevpwvikd diktva givar moAvmAokot ohyépiBuol mov
0GYOAOVVTOL PE THY E0PEaT GUVEECEMV 1| cUGYETIoEMY HeTaLD TV petafAntdv X; kot okomd éxouvv va
Bertidoovy Ta mohmdTeEpa HOVTEAR GELOAGYTIONG QEPEYYLOTNTOL,.
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2.4. Neotepa Yrodeiypara Métpnong kon Tiporoynons tov Iistmtikod

Kwovvov

Ta vedtepa poviéha moT@TIKOD KIvdUVov, TV onolwv 1 avdivon Ba akolovBnocet,
YPTGLOTOOVV TN YpMuaTootkovoLiky Bewpia (financial theory) xat Tic TANpo@opieg
amd TN YPTMHATOOIKOVOULKT] ayopd, IOV £ival o TPOCITES, GTNV TPOOTAOELd TOVG Vo
g&dyovv ovumepdopota yio Tig mbavotreg ypeoxormiog TV davelov xal TV
opoléya)v”. Katd ocvvémeln, avtd ta poviéda Bewpovviol kotoAinAdtepa OTav
pehetdton n mepinToT dAVEIGHOD GE LEYAAOV LEYEBOVLG EMXEPNOEIC. LT CUVEYELD,
Ba avaeepBolpe oe Pepkég amd TG VEOTEPES TPOCEYYIOELS TOV MOCTWTIKOD KIVOUVOU,
oTig omoieg €xetl aplepwBel apketr| amd TN GUYYPOVI EPEVVA TMV YPTHATOOIKOVO UKDV

OpYOVICUDV:

1. To vmdderyuo tne kaumvins amodooewyv (Term structure derivation of credit risk)
To vrdderyua Bvnootnrag (Mortality model)

To vroderyuo RAROC (Risk-Adjusted Return On Capital)

To vréoeryuo e KMV 18

To vrodeyuo CreditMetrics

To vroderyua Credit Risk +

SIS

To vrdderyuo CreditPortfolio View

Av kol pepikd omd oavtd to vrodelypate pmopel vo emkeviphvovior oe
SLaPOPETIKEG MTLYESG TOV TOTMOTIKOD KIvOUVOU, To GUVOEEL 1| HEYGAT EUTIGTOGUVT TTOV
oha Selyvouv ot GUYYPOVN YPMUOTOOIKOVOUIKT] Bempia Kol oTa XPNHATOOIKOVOULKE,

oTOLYELD TNG ayopdc.

701 ypnuarookovopikoi opyavicpoi xpnoonoloty mapdpoleg pedédovg yo TV eKTiunen Twv
mlavothtwy ypeokomiog Twv daveimv kot T@V OpoAdywv, eEutiog TWV TOAMGY KOGV
yapakTpoTkdV mov xovv. Kat to Sdvero aAld kat ta opdhoya givon cvuforaia mov vréoyovTa
8edoEVEG TANPWUES OE TOKTA XPOVIKG SlacThpate 610 HEALOV, TpOoNyOlVTIaL 611 EEUANPETNOT TOVg
ortd Tovg PETOYOVG TG davellopevng eTalpeiog oe MEPINTOOT YPEOKOTING TNG ETAIPEING KAt TIEPLEXOLY
6povg mov cUVTELODV oTNY abEnen Tng MOAVETNTaG ANOTANPWUTAG TOVG.

18 310 embpevo kepaiato Ba axorovbicer Sie&odikh avéivon tov vrodeiyparog g KMV, yi’ avtd kot
Ba mapad£ipbei 0 GXOMATHAS TOV GTO APV KEQUAXLO.
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2.4.1. To Yréderypa g Kapmving Amodocemv

Av mo emyelpnon éxet oudroya mov oafoloyovvtor amd  kdmown  etoupeio
BaBuoAdynomng TOTOANTTIKNG tkavoTnTag, 6mag 1 Standard & Poor’s 1§ 1 Moody’s, o
kivévvog tov ypéovg pmopel vo vmoAOYwoTEl KATA TPOGEYYIST UE T KOMUTOAT
amodOCEWMY Y10 OLOAOYE ETLYEPNOE®V GE TXECT] LE QVTA TOV dMUOGIOV.

Ilpdta, 6Bo eEetdoovpe Vv  amhovotepn mepintwon ektiunong g
mOavOTNTOG YPEOKOTIOS Yo £VOL YPTUATOOIKOVOUIKO OPYOVICHO 7OV GKOMEVEL VO,
ayopacel HOVOeT opdhoya amd N va yopnynoer ddvewr evdg ypdvov oe Evov
«emkivouvon davelldpevo. Hlempovpe OTL KoL To ETOPLKE OHOAOYR KOL TO KPOTIKE
opdroyo iong didpkelng, IOV YPNCLUOTOLOVVINL GTNV AVAALGT Hag, eival undevikod
toxopepldiov. Eotm 6TL 0 ¥pMLaTO0KOVOUIKOC OpYaVIGHOG amottel (o avoeEVOLLEVT
amwdS00T] Y10 TO HOVOETEG TAPLKO YPEOYPAPO TOVAGXIOTOV iom pe T0 Ywpic Kivduvo
EMTOKIO TOV OUOAOY®V TOL dnpociov pe didpkela evog xpdvov. Eotw, akoun, 6t p
givar n mboavotnta 6Tl To eToupkd ypéog, To KePGAao poali pe tovg tdKovg, Ba
amomAnpwbei, omdte, 1— peivar 1 mbavémra ypeoxomiog. Av o davellduevog
YPEOKOTNAOEL, VTOBETOVE OTL O YPMUATOOIKOVOUIKOS Opyovicpdg Oe Ba ewompdlel
tiroto. Opilovtag v vrooyduevn anddoon yo £vog PovoeTég abdypapo wg 1+k

Kal yuoo éva kpatiké agdypaeo w¢ l+i, 0 YPNUATOOIKOVOUIKOG OPYOVIGHOG £XEL
9

TPOTIUNOELS 0dlapopiag WG TPog Tov kivduvo ot

p(l+k)y=1+1i,

A N avopevopevn amodoon Tav eTaipikdv agdypapnv eivar ion pe to xwpig kivévvo
gmtokio. 'Eotw 611 1 omddoon twv opordymv tov dnpociov yua éva kat 600 £tn sivan
10% wot 11% ovtictowo, evd 1 omddoon TV OUOASYOV EMYEPNOEDV UE
BaBporoyic B eivar 15.8% kon 18% ovtictorga, 6nmg aivetarl koi 610 Xyfpa 1.
AvTé onpaivel 611 n TMOAVOTNTO ATOTANPWOUTNG TOV OpOAGYOD (1] TOV doveiov), dmmg

yivetar avtiinzm amd Ty oyopd, eivat:

19 Avtq eivar o ovdétepov piokov péBodog afrordynong (risk-neutral valuation method) kai ot
TOAVOTNTEG IOV TPOKVITOVY OVOpGLovTaL ovdetépov pickov mbavdtnteg (risk-neutral probabilities).
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1+i 1.100
- =2 _0.95 £ 95%.
Pk 1158 N2>

Ipa 1: Kapmdheg anddoong etanpicdv Kot Kpatikdv oporoywv (zyi: A. Saunders, 2000).

Av 1 mBavémta anomANpOUig, p etvar 0.95, tdte n mbavotnta ypeokomiag,
1- p, etvan 0.05. Zvvendg, n mBavotnta ypeoxomiag Tov 5% oT0 £TALPIKO OUOAOYO
(q davew) avoykdler TO YPMUOTOOIKOVOUIKS opyavioud va Bécel éva mepBdpto

képdoug (risk premium), ¢, ™g t@&ng Tov 5.8%, dnAadn
o=k—i=58%.

Eivan mpopavég 6t kabdg 1 mBavotnta amomAnpounig peidvetar (R 1
mBavATNTA YPEOKOTING AVEAVETUL), TO UTALTOVHEVO TEPLBMPLO KEPSOLG, @, avEdveTat.

H avdivon avty pmopei mold edkoho vo enextobel omnv mo pealoTikh
nepintwon, OTOV O YPNUATOOIKOVOUIKOS OPYAVIGUOG dev mepuuével va ydoel €&’
OMOKAPOL TO KEPAAQLO KOl TOVG TOKOVG GE MEPIMTWON YPEOKOTIOG TOV OPERETN.
Onwg éyovpe 19N avaeépel, mOAAL Odvewn kal opdroye vmootpiloviar amd
vroBnkevpéva Teplovolakd otoyeia. Zvykexpipuéva, av vrotebel OTi y eivon
avaroyia Tov keeuAaiov kat ToV TOKWV evig daveiov mov Tpdkeltar va ewompayfei, oe
nepintoon ypeoxomiag, émov y efval yevikd BeTik6, TOTE, O YPTMUATOOIKOVOULKOG
opyaviopds Oa £€0ete TNV ovapevopevn anddoon and 1o Odvelo iom pe 10 YWPig

kivduvo emtoxio 0g eENG:

[ya+k)x(1=p)]+|p+0)]=1+i
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Kot To premium wov Ba anaitovoe Hu NTav:

e s (1+1)
(r+p-p7)

-(1+1).

H avéivon mov mpaypoatomodnke yia to HOVOETH opdAoya § ddveia eival
dvvatd va emextadel o v eEoy@yn ToL MOTOTIKOV KvdHVOL 1 TV TOAVOTHTOV
YPEOKOTHOG Y1o peYaADTEPNG SLdpKeELRG opdroya 1} ddvera.

Ac voBécovpe OTL €vag YPMUOTOOKOVOUIKOG opyoviopds embouel vo Bpet
mv mbavotnta ypeokomiog evdg detovg opordyov. e va o emtoyel avtd, Oa
pénel va ekTipfoel v mbavotnta 6Tt 10 opudhoyo Ba y¥peoKomNoEL GTO dEVTEPO
éto¢, pe v mpotimbbeon 6Tl de ypeokomnoel 6to TpdTO £T0og. H mbavomta dm to
oporoyo Ba ypeoxomnoer péoa oe éva ypdvo ovopdletor oprokhy mbavoTnTa
ypeokomiag (marginal default probability) ywr ovtdv 1o ypdvo. e to povoetég
opdroyo, Omwg mpwv eldape, 1—p, =0.05 elvar mn opwk] Kol COPELTIKN
mbavémroa (C, ) gpeoxomniog ya 10 TpdTO €106 201000, Yo 0 Setég opdroyo,
oplokn mlavdTnTe Ypeokomiag Yo to devTepo €tog (1- p,) pmopel va Swpépel and
v opwkn mbavétyta ypeoxomiag yia T0 mp®dTO €tog (1—p,). H copevniky
mlavédmTa oV SavEWLOUEVOD Ve EMPIDCEL OMOIOSNTOTE XPOVIKG SlacTnua peTagd
tov Tapdvtog (xpovikn otiypn 0) kot Tov TéAovg Tov devtepov €tovg eival p = p, p,,
vl M cwpevTikn mbavdtnta ypeoxoniag Tov (cumulative default probability) yua

KGO0l YPOVIKY GTLYUN HETAED TOV TapdVTOG Kal TOV TEAOVG TOV SEVTEPOV £TOVG £ival
Cp =1=[(p)(P)]-

Ao ™ Hewpio twv Auepdinmrav Hpoa&oxm’)vzo (Unbiased Expectations
Theory), cuvemdyetar 6Tt 1 omddoon oamd v ayopd kol kpdtnom evog Sietovg
KpOTIKoD opordYOL ©¢ T AREN Tov eivar o pe TV avapevopevn anédoon and my
enévduon o’ £va POVOETES KPATIKG OPOAOYO KOl a6 TNV EMUVENEVOVGT), GTO TELOG TOV

TPOTOV YPGVOL, TOV KePuAaiov Kai T@V TOK@V 0LTOV TOV OpOAGYOL o éva Vvéo

2 H Hewpia avth Paciletat 610 YeYoVog 6Tt 1 ayopd pmopel Kot exTiud enaxpiBg Ta enttéxio Tov Bal
w0 OoovY peMOVTIKG, SnAadh 1 kapmbAn anodbéoewv (yield curve) avtikarontpilet Tig Tpocdokies Twv
EMEVOLTOV aVAQOPIKE (LE TO LEAAOVTIKG TPOBEGPLAKE EMITOKIC.
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KpoTIKO OpOAOYO OTO avapevopevo mpobeopiakd emtokio (expected forward rate)

evog £T0VG Y To 4e0TEPO £€T0¢, f, . Aniad,

(A+i)" =1+i)A+ 1),

Apov yvopilovpe Tig 0mod6celg TV OLOAGY®V ToL dnpociov yo éva kol 600

£t avtiotowa, i, xat i, , Abvovtag g mpog f, Ba £xovpe:

C(1+4) (111
S+ QD

1+ f| =1.12 11 £,=12%.

Mmopobpe v idir avdAvon va TV EQUPUOCOVHE KAl Y0 TNV EDPECT] TOV
avapevoUeEVoD Tpobeopakod mTOKiov evog £Toug yua To 8e0TeEpPO £T0G, ¢, Yo TQ
gtaipikd oporoya (Babporoyiag B, oto cvykekppévo mapaderyua). Opowa, Aowdyv,
yvopilovtag 8N g amoddcels TV eTalpkdY OMOASYOV Yo éva kol dVo £t

avtioTtoya, k, Kol k, , Kol AOVOVTag G Ipog ¢, Bo. YOV UE:

_(+k)*  (118)°

=1.202 4 ¢, = 20.2%.
(1+k) 1.158

l+c¢

Yrofétovpue OTL O XPMUOTOOIKOVOUIKOS OPYOVICHOG EYEL TPOTIUNCELG

adopopiag wg mpog Tov kivduvo Kat yio To debTEpO £T0G, OMOTE Bat 1oYVEL:
py(l+e) =1+ 1

Kal, Kotd ouvEamEL, 1 TTHovOTNTO amOTANP®UNG 6T0 devTEPO £T0G Oa eiva:

P

LA | [L12] oae
I+¢ | [1.202] '

"Etot, N avapsvopevn miovotnTo xpeokorniag yia 1o de0tepo £tog Bo etvar:
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1- p, =1-0.9318 = 0.0682 7 6.82%.

H yevikevon yw tpia kot mepiocdtepa £ eivar vxoln.
Térog, n copevTiky mMBAVOTNTO YPEOKOTIOG Yot TO ETOIPIKE Opdloya HE

Baduoroyia B yia to ypovikod opilovta tov dvo etdv Ba sivat:
Co =1-[(p,)(»,)]1=1-[(0.95)(0.9318)] =11.479%.

Onwg kot pe ta vrodeiypata aE0AdYNoNG PEPEYYLOTNTAG, 1| YPTOLUOTOINGN
aVTOV TOL VTOJELYLaTOS avTiLeTOmilEL pepika duvntikd tpoPfAnuata. To Baowd tov
TAEOVEKTNLLO, TAVIOG, etval 0Tt otnpiletal oTic mpocdokieg TG ayopds. Av ot ayopég
TOV  KPATIKOV KOl  EMYEPNCIOKOV  OUOAGY®V  Undevikol  Tokopepdiov
yapaxtnpiloval and apket) pevotdnTa, T0TE Eival TOAD EVKOAO VO EKTIUCOVUE TIS
TOAVOTITEG YPEOKOTING KA, OTN) CUVEYELD, VO TIHLOAOYNCOVHE Ta Sdvela. QQ6Td60, av
KOl N ayopd TV KpaTikdV opordywmv pndevikold tokopepdiov eival miéov apketd
«Babia», n ayopd etoipikdv OpOAOY®V UNMOEVIKOD TOKOUEPDIOL TOPAUEVEL APKETE
uikpn. ITapd to yeyovog OTL 1 «UNSEVIKN» KAUTOAN OMOSOCEMV Yl TA ETAPIKG
opdroya givar duvatd va g€oyfel pobnuatikd omd v kapmdAn amodécewv TV

ETUIPIKOV OHOAOY®V LE KOVTOVL, T MEPLOCOTEPA OMd aVTE Ta opdAoya dev eival

EVEPYQ EUTOPEVCLULAL.

2.4.2. To Yrnéderypo Gvnoypuétnrog

Avil va eKTIUNOEL TG OVOUEVOUEVEG MOAVOTNTEG XPEOKOTIAG GmO TN YPOVIKY|
S1apBpwon Twv emtokiov (term structure of interest rates), £vag xpMUOTOOTKOVOUIKOG
opyaviopdg pmopel va avordoer ta dubéoiua 16TopKa otovxein oxeTKG pe TG
napehfodoeg meputtdoel; xpsokomidy, dmAiadn Tg mbavétnreg Bvnoudmrag
(mortality rates) og opdroyo kot ddvewn mapdpowag mowdtntas. ‘Eotw 6Tt p, eivar n
mBavétTe evog opohdyov 1N daveiov va «emPidoew Tov mp®dTo XPdvo TG £kdooMg
TOV Kal, cLVEndS, 1 - p, eival 1) oproky mbavoTnta Bvnowdtntog (marginal mortality
rate), dnhadn n mBoavoTTa Ypeokomiog Tov OUOA0YOL 1| TOV Baveiov ToV TPDOTO YPOVOo

m¢ éxdoonig tov. Eotw, emiong, 6t p, eivor n mbavomro tov doveiov va
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«empPidoe» 1o devtepo ypdvo, dedopévov Ot M ypeokomio dev Exel cupPel katd ™
ddpkewr tov WpdTOL YPOVOL, emopéveg 1-p, eivor M opuaxh mBavoéTa
Bvnowdémrag Yo to devtepo ypovo. M’ avtév tov Tpdmo, Yo ke katnyopio
TOTOANTTIKNG KAvVOTNTAG, (o KapmOAn opuakig mbavétntag Bvnowotntog propel
VO TEPACTNCEL TNV 10TOPIKT] THAVOTNTA XPEOKOTIRG TV OLOAdY®OV OTOWGONTOTE
katnyopiog, Y xé0e ypovid petd v €kdoot tov opoAdyov 1} Tov daveiov.

Amd 1o Xympa 2 oaivetor 6Tt xabdg to opdhoya Tng kotnyopioag B
«ALOVOLVY, 1 MBavOTNTA Tovg va «teBdvouvy o kébe dradoyikd £Tog avEdvetat.
DuoIKd, OTNV TPAYRATIKOTNTO KAOE HOPPT TNG KAUTOANG Bvnopdtntag etvar mbovi.
Eival, Aowdv, mbavd ov opwokég mbavomreg Gvmowdmrag (MMRs) vo givar
eminedec, kaBoducég 1| va Topovslalovy Ha mo TOAVTAOKY GLVAPTNOWIKT HOPPT.
Avtéc o1 oplokéc mbavotnteg BGvnoydtntag pmopodv v ekTiundodv amd T
TPayLoTIKE oTorelo Tov ypeokomdy TV opordywv kol twv davelmv. Edwdrepa,

Y10 T0 OLOAOYQ OV AVITKOVV GTNV TOTOANTTTIKT| Katnyopio B:

_ 2v. adla opoldywv Paduclayiag B mov ypeoxdmmoay tov lo ypévo s Exdoong
17 Zov. afia opoldywy Baduoloviae B mov “emélnoav' tov 1o ypovo mic exdoons

MMR. = Zov. afla ouoddyav Babuoloviag B mov YpeokOmmoary 10 20 YPOV0 THE EXS00NE
2 Zov. adia ouoddyav Babuodoyiag B mov “enélnoav™ 10 20 xpbvo g éxboong

Iyipa 2: YRoBeTikf] KapmoAn oploxdv mibavoritev Bvnoudmriag yie etaipikd opdroya ue
Baduordynomn B (mnys: E. I. Altman, 1989).

Marginal
mortality rate

5 Years after issue
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O IMivakog 1 dciyver v ekTUnpévn BvnolpdtnTo Kol TIC EMCMPEVTIKEG
mbBavomreg ypeoxomiog ywa delypa dva twv 4000 dnuocla eumopedoIUmV ETAUPLKOV
OLOAOYOV KOl KOWOTPOKTIKOV Tpamelikdv daveiwv (syndicated bank loans) yw ™
ypovikn mepiodo and 1o 1991 wg 10 1996. And tov Hivaka 1 pmopei va pavel 6t (1)
ot mBoavotnteg Ovnowdtnrag etvor  vyniotepeg, 6co  yauniotepm  etvar
Bobporoynon tov opordyov M tov daveiov kot OTL (2) yEVIKG T KOWOMPUKTIKG
tpomeCikd ddvewn epeavifovran va €xovv vynAdtepeg mBavoTnTEG BvnopdTnTag and

To £TALPIKE opdroya pe mapdpowe Pabuordynon.

Iivakag 1: Zoykpion tov mBavotHTOV OVNGIHOTNTOG TV KOIVOTPAKTIKOV daveiwy tpaneldv pe Tu

gra1pikd opdroya, 1991-1996 (znys: E. 1. Altman & H. J. Suggitt, 2000).

H avéivon Gvnowdmrag mapovoidler i oepd coPapdv evvoloroyikdv
advvapidv, kabhg kar opxetég Svokohieg otnv epopuoyn g IMbavotata, n
onpovtikdétepn an’  avtég eivar 6T, Omwg kot ta povtéda  Babuoldynomg
pepeyyLOTTAG, Tapdyel 1oTopikd pétpa, dnhadt uétpo mov facifoviar amoxhelcticd.
oe otoyeio Tov mapelfdvrog (backward-looking measures). AkOUn, oL EKTIUNACELS
Tov mOAVOTATOV YPEOKOTIOG  KOi, GUVETMC, KOl Ol TEKUOLPOUEVEG KEAAOVTIKEG
mboavémnreg ypeokoriog (implied future default probabilities) teivovv va gival moky
evaicOnteg katd v nepiodo mov o ypnpatootkovoukds opyaviepds vroroyilel T

MMRs. Emm)éov, ou extiufoelg teivovv vo eivon evoicOnteg otov apBpd tov
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exdbcev kot oT0 OYeTKO péyeBog TV exdbcewv ot xGBe SaPabuiopévn

KUTT]YOpiGzI .

2.4.3. To Ya6dsrypna RAROC

Xnuepa, oxeddv OAeg ol peydheg Tpdmeleg Kot XPNUOTOOIKOVOULKOL OPYOVIGHOL 6THV
Evpamn kar onig Hvouéveg Ilohteieg éxovv avantiter poviého RAROC v v
ektipnomn G kepdogopiag TV SpépOV EMYEPMUATIKOV OpacTNPLOTATOV TOVG,
ovpreptropBavopévon Tov davelopov. To mpdoeato pedpo netatd Tov paneldv kot
TOV GAAOV YPTLOTOOIKOVOUIKAV OPYOVICUOV Y TNV LIBETOT amoKAEIoTIKDY
popeav g npocéyyiong RAROC umopel va e€nynbet (1) and v amaitmon tov
petdywv yo Bertiopévn anddoon ko winitepa yio ™ peyiotonoinomn g agiog toug
kot (2) amd TV aVATTUEN TV CLVEPYACLOV HETAED TOV YPNUATOOIKOVOUIK®MV
OPYOVIGULOV YOP® OO LELOVOUEVES EMYEPTILATIKES Lovadeg (business units).

H Baocwn Wéa wicw amd 1o vroderypo RAROC sivon 6Tt avtl va gktipurfiost
NV TPAYUATIKH 1| VIooYOpevn ot anddoor evdg daveiov (ROA)%, mov eivon 10
G6poropa v kabapdv TOKOV Kot Tpounfeldv Sianperévo pe T0 1060 Tov ekympeiTal
¢ davelo, évag YPMUOTOOtKOVOUIKOG opyaviolds toootabpilel 1o éc0da and Tovg
QVOUEVOLLEVOVG TOKOVG Kol TS TPoUnfetes Evavtt Tov Kivdivov tov daveiov. Zuvenadg,
avti g Swipegong twv e06dwv amd To SGvelo pe TO GUVOAO TMV TEPLOVCIAKMV
otoyeiowv mov daveilovton, mpotpdtor 1 dwipeon TV £060wV and To dGvelo pe

kGmolo LETPO Tov Kvdvvou Tov daveiov:

Ewsodnua evoc ypovov amo eva daveio
Kivdvvog mov mpocpyetar amo to davews

RAROC=

"Eva ddveto, yevika, eykpivetar pdvo étov o RAROC givan ikavomomtikd vymidtepo
cuyKplITikd pe To kdotog kepoAaiov mov éxel tebel coav onueio avapopdg
(benchmark) yia. v tpdmela. Evalioxtikd, ov o RAROC evég vrépyovtog Soveiov

néoel kGto omd 10 RAROC mov éyel oprobetnBei amd v tpémelo ©¢ avapopikd

I o nopaderypa, av kot ot ektpnoelg tov Mivaka 1 Pasifoviar oe éva Seiypo Gve twv 4000
TaPOTNPRCEMV Y10 OROAOYQ Kot Yo d&veLn, auTég o1 EKTIUNOE EaK0A0VBOTV Va £xouy apKeTd TAaTIS:

SlOTARATO EPTIGTOGVVTG.
22 Extéc and 10 ROA (Return On Assets), éva GAlo mapadootokd pérpo anédoong eivar o RORAC

(Return On Risk-Adjusted Capital).

29



A&odbynon tov Xpéoos Eronyuévwv Etouperdv ue Ymodeiyuato MMotwtixod Kivédvov Baoiouéva oe
Adcauduara

onpelo, téte avt tpdmelo ypeldleTol Vo avamposaprdcel TOug GPovE TOL daveiov,
®6Te va TO KAvel Eava «kepdopdpo.

‘Eva mpofAinua mov oyetileton pe v extiunomn tov RAROC eivar n pétpnon
7OV KvdHvoL 1oL daveiov (0 mapavouastig otny e&icwon ov RAROC). Zopewva pe
T0 VIOdeypa Tng Sudpkelag (duration model), n mococtiaio petaforn g ayopaiog
aflag evog mepovolokoy otoyeiov, v mapdderypa evog daveiov, (AL/L),
oxetiletal pe T 01dpkela tov daveiov kal pe to péyebog g enidpaong (shock) Tov

gmrtokiov, (AR/1+ R):

AL AR
L “1+R°
H 8w évvowr spopudletor kot 8@, pe t dwwpopd 6TL M emidpacr tov
gmrokiov éyst avtikataotafel amd Ty emidpaom TG MCTOANTTIKNG LKOVOTNTUG
(credit quality shock).
Mmropotue, Aowdv, va Eavaypdyovpe v e&iocwon g Sibpkelag pe v

axdiovdn epunveio:

4L = -Dy X L X (AR/1+ R)
(xkepdrao e §  (didpkela Tov (néyebog Tov (uéyrotn avapevépevn
7OV amotteiTal daveiov) daveiov) aALOYT OTO TLOTMTIKO
yio TNV €kfeon nePODPLO KEPSOVE N
oToVv Kivéuvo 1 oToV ToPpdyovTa KivdHvov
ocvvoro {nuidv) ToL daveiov)

Evéd 1 Sidpxeto Tov daveiov (w.y. 2.7 xpédvia) kar To mocd tov daveiov (m.y. §1
ekat.) eivar €0koho va ektiunBodv, mapovaidletol peydAn dvckora otnv ektipnom
NG HEYIOTNG AVOUEVOHEVNG OAAAYNG TOV ToTOTIKOD Tepmpiov kEpdovg (credit risk
premium) tov daveiov TV emdpevn xpovid. A@ol Ta dNUOCIEVUEVE CTOLXED CYETKG.
pe 1o, Tepddpra kEpdovg Twv daveinv eivar ondvia, oTpepdpacte ota dnpocievpéva
GTOLYELD, TNG AYOPUS ETOLPIKAOV OHOAGY®V Yo TNV eKTiunon Twv premiums. [Ipdrov,
VTIAPYEL L1 CUYKEKPHEVN Pabpoidynon miotoAnmtikig wavétnrag (AAA, AA, A,

kA7) mov opiletar yuu kdbe opehétn Kat, devtepov, avarboviar ot uetaBorés Twv
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nepfopiov kEPSoVG OAMV TV OLOAOYMV TOV OVIAKOV OTI CUYKEKPLUEVT KaTyopia

ToVv tedevtaio ypovo. To AR oty e€icwomn tov RAROC 1600t pe
AR = Max[A(R, — R;) > 0],

omov A(R, — R;)elvon n petaforn ot amoddoelg twv TOPIKOV OUOAGYDV 7OV
avikovv otnv OSwPabpiopévn kamyopia i (R) xar tov avtictoyng ddpxeiog
opoAOY®OV Tov dnpociov (Rg) xatd ™ Suipkewn tov teAevtaiov ypdvov. o v
gfétaon 1oL yEWPOTEPOL duvvatoy oevapiov, AapPdverar vméyn M péyiom
avopevopevn petafoin kat Oyt 1 péor petoorr oTig anoddoerc.

Mo mapdderypa, BELOVLE VA EKTIUGOVUE TOV TIOTOTIKG Kivduvo gvdg daveiov
og évav AAA oopeétn. Agvrobécoupe dTL vdpyovv 400 epmopedoiue. OLOAOY OTN
ovykekpévn katnyopio (dniadn opdioya mov €xovv ekdobel amd etoupeieg
TOPOUOLOG TIGTOANTTIKNG KAVOTNTAG HE AVTHS TOV 0Qeidétn). To mpdto Prpa eivar
VO EKTIUNOOVUE TIC TPAYUATIKEG OAAXYEG OTO MOTOTIKE mepBdplo kEPOOLG
(R, — R;) yw kabéva an’ avtd To. OO0y Y10, TOV TEPAGUEVO ¥pOVO (TL.). Y1 TO £T0G
2000). Avtég o1 (vrotiBépeveg) arrayés anewovitovial oto Tynpa 3. [Towiiovv and
wa peimon oto tepBdpla képdovg g taEng Tov 1% péypt e avEnon g taEng Tov
3.5%. A@od n péyrom avapevopevn avénon pmopel va eivar évag mokd axpaiog
ap1Opoe, emiéyetar 0 99% yepdtepo vroTBEUEVO GeVApLo (dnAadh uévo 4 opdroya
and ta 400 eiyav avéfoeg oto mepBdper képdovg mov vmepéBawvav 0 99%
yewpdtepo vrotiBépevo oevipro). o to mapdderypo tov Eyfjpatog 3, avtd eival ico

ue 1.1%.
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Iypa 3: YrmoBeTixy) Katavopt] cuyvotitov tov arliaydv tov mepifopiov képdoug yio 6Aa 1o

opodroya pe Pabporoynon AAA to 2000 (anys: A. Saunders, 2000).

O ekt ToL KIvdHvov Tov daveiov, vrodétovtag 0Tl 10 LESO eminedo TV

emtoxiov (R) tov AAA opordywv etvar 10%, eivat:

AL =-D, x Lx A
[+ R

= —(2.7)(81 SKQT.)(%EJ

=-$27,000.

Tuvendg, evd N ovopaotikd ofia (face value) tov daveiov eivar §1 exart., To péyebog
ToL Kvdvvou 7 1 petaPorf oty ayopaia aio Tov daveiov ebaitiag wa pelwong ™mg
MOTOTIKAS Tov Torotntag etvan $27,000.

Mo va kaBopiotel av éva davelo a&ilel va xopmynbel, o extunpévoc kivdvvog
Tov daveiov cvykpiveral pe ta £c0da and To ddvelo (1 drapopd méve amd 10 KOGTOG
KEQOANIWMV TOV YPTUATOOIKOVOUIKOD OPYOVIGHOD GUV TIG TPOUTBELEG Yo TO JGVELD).
Ac vmoBéoovpe, Aowmdv, 6T 1 Swpopd yio €va €tog (one-year spread) cuv Tig

npounBeteg (fees) eivat:
Spread + Fees = 0.2%x $1exat. + 0.1%x $1 exot. = $2,000 + $1,000 = $3,000.

To RAROC tov daveiov sivor:
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RAROC = $3,000 =11.1%.
$27,000

Xperaletoan va onuetwdel 6T avTdG 0 VIOAOYIONOG pmopel va éyel gite pelhovikd
npocavatoiopd (forward-looking), cvykpivoviag to mapoydpevo €c6dnuo NG
emdpevnc xpovuag and 1o ddvelo pe to AL, eite mopelBoviikd mpooavaToMopd
(backward-looking), cvykpivovtag to mpaypatikd eoddnpe mov 7poHAbe omd To
SAVELO T YPpOVIL TTOV TEPACE PE T0 AL .

Av 10 11.1% vrepPaiverl 10 ecwtepikd RAROC g tpdnelog, mov 1 i éxet
kabopioel wg onueio avoeopds (Baoel Tov KOGTOVG TOV KePAAiov TNg), T0TE 1
xoptynon tov daveiov Ba eykpifei. Avtifeta, oe mepintwon mov efvat pikpdTepo, Ha
amopplebel dueca 1 aitnom yoprynong tov daveiov N o dovel dpevog Ba kKinbel va
mAnpdoel vynAdtepeg Tpounbeleg kavr vynidtepn Swpopd (spread), étol dote va
avéndei to RAROC og anodextd emineda.

Aldeg tpameleg €xovv vioBeTnoel SLPOPETIKES PeBOSOVG TPOGSLOPLGHOY TOV
AL ot dikég tovg popeég tov RAROC. Mepikég tpdmeles, ocuvnlwg ot peyakivtepec,
ov Swbétovv MOAD opyovopéveg PAceEl; OeSOUEVIOV OYETIKA WE TIC YPEOKOTEG
daveiov, Owpovv To €TNCL0 €1060NUA UE TO YIVOUEVO €VOG TOGOGTOD  Un
avopevopevoy Cnuudv kol pe v avohoyia tov daveiov mov de pmopel vo

enovoxtn el og mepintwon ypeokomiag.

2.4.4. To Yroderypa CreditMetrics

To CreditMetrics mpwtoeppaviomke to 1997 oné v J.P. Morgan wai Tovg
ovvepydreg g (Bank of America, Union Bank of Switzerland x.A.x.) og pia pébodog
mapdpoln. pe ovtq ywe tov kivduvo a&iog yoptopurakiov (VAR), m omoia 6a
UTopovoE Vo EQAPHOCTEL Yl Vo voloyilel To picko oe un epmopevoua cToyEla,
oma¢ givot o dGvelo kat o W TikNg TomoBéTnong opdroya (privately placed bonds).
Tovende, evd 1o RiskMetrics amovtd otnv epdTnom «Av adpilo eivol pa kokn puépa,
n6co B0 yGow omd Ta eumopevoIa TEPOVClaKE otolyeia, Omwg pETOXEG Kt
opdroya;», To CreditMetrics npoomofel va amavtioel 6Ty epdTNon «Av N emduevn
xpovid. gfvar pior Kokm xpovid, moleg Bo, efvar o1 andAeieg amd ta dGveld pov wat on’

70 XAPTOPUALKIO TMV daveiwv;»
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Ta d&vewn, omwg avaeépbnke, dev givar epnopevoipa, ondte de umopei va
napatnpnOei ovte n aio tovg, V, oe kabnuepwn Pdon, odte vo, vmoloyiotel M
petafintotntd tovg, o. [ap’ 6Aa avtd, ypnowonowdviag (1) to dwabéoiua 1otopikd
octoyelo yiao v mMoTOANTTIKY wKavoTnTa Tov davelouévou, (2) v mbavdnta vo.
aAAGEEL ) MOTOANRTIKY KOVOTNTE TOV PESH GTOV EROUEVO XpOVo, (3) Ta TOCOGTA
avdkmong emt Tov oAkoV mocoy Tov daveiov oe mepimtwon ypeokomiag kot (4) o
EMTOKIA OV 1OYVOLY OTNV 0yopd OopoAdywv kot Ta TepBmpla képdovg, eivar duvatd
va ekmiunfel pio vroBetikn T Yo to ¥ kot 10 ¢ yuo kG0e pun epmopedolo ddvelo 1
opdroyo ko étol va Bpebel o motoTikdg Kivouvog yia kdbe ddvelo Egxwpiotd oA
KO Y10 TO OPTOPUALKLO.

H pebodoroyia mov axorovbel to CreditMetrics Paciletar otny extipnon g
LEALOVTIKNG KATAVOUNG TV aAAaY®V 6TV atia Tov yaptopuiakiov tov daveinv kot
TMV OUOAOY®V LETG amd €va kabopiopévo xpovikd duotnpa, cuvnbwg éva xpdvo. Ot
arrayéc oty aia oxetilovial pe Tig mOavEG AAAAYEG OTIV TICTOANTTIKY IKAVOTNTO
TOV 0QENETN, €iTe TPOg T TMAVW eite mPog To KAT®, Omwg PePfaing ko pe TV
mhavoTNTa YPEOKOTIAG TOV.

Y& oOYKpIoN HE TOV KIVOUVO NG oyopdc, O VLIOAOYICUOG TOV TOTMTIKOD
Kvdovou €yl dvo véeg onuoavtikég dvokohries. Ilpdtov, n katavoun g a&lag tov
yopTo@LAaKIOV améyel TOAD amd TO Vo eivol Kavoviky kai deVTEPOV, 1 UETPTIOT TG
emidpaong 0To YopToPLAAdKIo gEontiog TG dopoponoinong ota ddveia eivail ToAD mo
nepinhokm azmd OTL GTOV KivOLVo TG ayopds.

Evé sivar doywd vo vroBéoove Kavovikdtnta Yo TG CGAAXyEG TOL
yaptoLAakiov eéartiag Tov Kivdhvov g ayopds, de pmopel va 1oydoet to {610 yia Tig
TIGTOTIKEG aT0dO0ELS, MOV ivol amd Tr VOT ToVG EENIPETIKG ACUUUETPEG KOl UE
naxd dxpa, 6mwg eaivetar ota Eyqueta 4 ko 6. [pdypot, vdpyel neplopiopévo
avhToto mep@dplo kepdhv amd evdexopevn PerTion g MOTOANTTIKNG IKAVOTNTOG
TOV OPEAETDV, eVD ovTiBeTO VIAPYEL CNUOVTIKS TEPODPIO Yio KATAYPaPT HEYGADV
(v omd emdeivaoT TG TOTOANTTIKTG IKAVOTNTOG TOV OQEIAETOV T aKOpN and
ypeoxomia tovg. Etol, dev eivar epiktd va vmoloyloTodv Ta. anartodpueve Kepdiaio
Yuo EMEPKELD Y10 KGO0 EMIMESO EUMGTOCVVNG, XPNCLLOTOLDVTAG HOVO TN HECT) TN
KOl TNV TUTLKT amOKALON, 0ALE amalteital 1) TPOGOUOIWGT TG TATIPOVG KOTAVOUTG

TV adhay®@v oty afia Tov yaptopuiakiov.
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To CreditMetrics vofétel dTL 6ev VIApPYEL 0 Kivduvog TG oryopds, aEov ot
npoBecpiokés Tég kot ekbéoerg eEdyovion amidg amd TG TPOKaBOPIOUEVES
npoBecpiokég kapmvoieg (forward curves). H povn apefardmta oto CreditMetrics
elval oyeTikd pe g mBovoTNTEG HETAKIVIOTG O GAAN KaTnyopio. MOTOANTTIKNG

1KAVOTNTOC.

Iyfua 4: ZOYkplon 1OV KATOVOUMV TOV TICTOTIKOV aR0S0CGEWV KOl TWV UT0dOGEMV NG UYopds

(ziyh: M. Crouhy, D. Galai & R. Mark, 2000).

Typical credit retums ———

Frquency

= w/ *x

Fortfol Vaive

r  Yroloyiopog tov [listoTikod Kivévvov yia éva Opdéroyo 1 £va Advero

To apyxd PApe eivar o kabopiopds evég ovoTuatog  Tafvounomg  pe
SwPudbmiopéveg  katnyopleg, pali pe T mbavotnreg petdPoacng amd pia
TIOTOANRTIKY KaTnyopic o€ piol GAAN, péoa o€ évo cuykekpiévo xpovikéd opilovra.
Avti 1 pntpa petoPdoewv (rating transition matrix) eivar Booikd otoyyeio yo ™
Aertovpyia Tov CreditMetrics. Mmopei va gival omd ™ Moody’s, and tn Standard &
Poor’s 1 omé omol0dfmoTe E0WTEPIKS CVOTNUA £xel avormTdgel wa tphmele. M
onuovTiky vdBeom mov kévet To CreditMetrics givor 6L dhot 01 £K66TEG TOL AVAKOVY
omv dia moToAnmTky Katnyopla eivar moTwTkG opoloyeveis, dnhadh Exovv Tig
{diec mBovomnTeg petokivnong oe GAAM kotnyopio koi v due mBavéro
ypeokomiog. Avtifeta, 6mng Ba dodue mapoxdtw, oto mhaico avdivong g KMV

kGOe openéTng efvar Eexwplotéc kar yopoxtnpiletar omd TNV KOTOAVOUT TGV
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amodOcEMV TV SIKAV TOL TEPOVCAK®OV oToygiov, ™ Sk Tov KepaAdiokd
dépBpwon kat tn Sk Tov MBavdTTa YPEOKOTINC.

Metd tov kaBopiopd Tov cvoTipatog TaEvounong, fo tpénel va opiotel évag
cuykekpiévog ypovikde opilovtac. Zvvibag sivar évag xpdvog, av Kol Uropovv vo
emAgyovv Ku GAror ypovikol opilovrteg, amd éva £mg déka ypdvia, ov Kaveic
EVOLNQEPETAL Y10 TOV VIWOAOYIGUO TOV TOTOTIKOD Kivdvvou daveiov 7 opoldywv
pakpac Siapkeas.

H tpim ¢@don amoteheitor omd Tov 7Pocdlopiopd TV TPOOECHIOKDV
KOUTOA@V amoddoemv, pe dedopévo 1o ypovikd opifovia, yio kdbe TOTOANTTIKY
katnyopia, xai, emmAéov, Ba mpénet va kabopiotel T0 m0c0oTd avdktnong (recovery
rate) i Tov aPYKOD KEPAANIOV GE TEPITTMOT YPEOKOTING.

210 TeMKO 0Tad0, QVTEG Ot MANpoYopies petappalovial otV TPoBECLIOKT
kotovoun (forward distribution) tov oddaydv omv a&ie tov yopTo@LAaKiov, TOV
TPOKVTTEL O TI OAAQYEG GTNV MGTOANTTIKY IKOVOTNTA TWV OPEIAETMV.

"o v kotovonon g avatépe dwdikaciag, o akoiovbnoel n Tapovcioon
evog mapadetypatoc. Eotw 6Tt Béhovpe va vrohoyicovpe Tov moTOTikd kivouvo yia
évo mevtaetovg dudpkelag opdroyo pe ovopaotikn afia $100 exaroppvpur, mov
avikst oty kotnyopio BBB, 1o omoio nhnpdvel emoto kovndévi 6% ent Tov apyikod

Ka(pozkouion23 .
Bhua 1: ITpoadiopiouds e uijtpag perdfoons

O1 xatnyopieg MOTOANTTIKAG kavotTag, Ommg Kal M ufitpa pe T mBavodTTEg
petofdoewv, eivon emieypéva and 1o cvompua tagivounong g Standard & Poor’s
(Ilivakag 2). £t0 cvomua g Standard & Poor’s** vmapyovv entd dLPOpPETIKEG
xatnyopieg - N kaAvtepn xatnyopia eivait n AAA, evd 1 xewpdtepn eivor n CCC - kar
1 KaTdoToon TG ypeokomiog. Qg xpeokonio opileTal 1 KATAGTOON OOV 0 OPENETNG
Sev pmopel vo. amomAnpdoet kdmowa 8661 Tov OLOAGYOV, £ite ovTr] efval kovmdwt gite
gtvat to kepdAoto. Yapyovv cuykekpiuévol kavoveg (“pari passu” clauses), ol oroiot
npofrémovv 6Tl av £vag opethétng dev UMOPEGEL Vo amomAnphoel pia d6om amd
kdmolo davewo M| opdloyo Tov, TOTE TEYVNTA KNPUCGEL TTOYELOT CE OAEG TOV TIG

VIOYPEDCELG.

2 To napéderypa givar and 1o CreditMetrics, Technical Document, April 2, 1997.
# Béne Mapéptnpo .
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Hivakag 2: ITivakag mBavotitev petdfacng oe GAAN TICTOANRTIKY KATnyopie péco o€ £vo £T0G

(7nyn: Standard & Poor's).

Inthal rating  Rating at year end (%)

AAA AA A BBB BB i Default

AAA 9051 8§ 33 068 0.06 012 0 0 0

AA 070 9065 779 0.64 0.06 0.14 0.02 0

A 0.09 227 9105 5.52 074 0.26 0.01 0.06
BRE .02 033 8§6.93 5 30 117 112 018
BB 0.03 014 0.67 773 8053 §8.84 1.00 1.06
B 0 011 0.24 0.43 6.48 46 A.07 5.20
CCC 022 { 0.22 1.30 238 1124 686 1979

210 mapaderypd pog, o exdotG Tov opoAdyov Pabporoyeiton pe BBB kat av
kortaEovpe otov IMivake 2, pmopovpe va dodue Tig mbavotnteg, mov £XOvV
vroloylotel and tn Standard & Poor’s yio évav exd6tn BBB vo Bpioketal, oe éva
¥pOVOo a7d Tdpa, o€ pie and TG oKTd mMOavEg Katnyopies, cupmeptiapfavopévng kat
g ypeoxoriag. [Ipoeavag, n mo mbavn e£éhEn eivor va mapapeivel o opeAémg
otmv dw katnyopia, dniadn otnv BBB, pe mboavétnra 86.93%. H mbavomra va
ypeokomnoel péoa og éva ypévo eivar povo 0.18%, evd m mboavémmta va
avapabpiotei oy katnyopic AAA eivon mold pikpn, pokig 0.02%. Onwg paivetar
and tov Iivaka 2, ot oThAn pe 16 opykés Pabpoloynoeig dev vEApPYEL 1
KOTAOTOOT) «(PEOKOTIO», ooy ov i eTalpeia XPEOKOMNOEL, TAPAHUEVEL OTM
YPEOKOTIA.

Térowot wivakeg mbavotTOV peTdBaong £Xovv Kataokevaotel ki amd GAAovg
opyovicpovg agordynong eepeyyvémrog, 6nwg N Moody’s. Avtég or mbBavdTnreg
Baoilovtal oe 10Topikd cTolein £ikoot Kol TALOV ETOV ETAIPELDV MOV TWV KAASWV
7oV WuwTikoy Topée, ol omoieg aAldEave katnyoplo moToANTTIKNG tavdnTag péoa
oe éva ypbvo. Zaehg, avtd ta otoveio Oa mpémel vo. epunvebOVIOL PE PEYGAN
TPOGOYT], APOV OVTITPOCOTEVOVV PECEG TULEG CTATICTIKMV HEAETQOV EVOG ETEPOYEVOUG
delypotog eTapeldy, o€ SPOPETIKOVG EmyEpNUaTIKODG KOKAOUG (business cycles).
To avtd 10 Adyo, moAréc tpdmeleg mpotywovv vo PBoociloviar ota Sikd TovG
OTATIOTIKG, OTOLElR, Ta 070l GuvEEovTal KaAVTEPE pE Ta dEVELD KAl TO OHOAOYE TOV
YAPTOPUALKIOV TOVG.

Tty mpaypatikdtnro, PéPora, o1 mbavdtnteg ypeoxomiog  dlapépovv
onpavTIKd, avéloyo pe To €Gv 1 owovouio gival oe Degon 1 avamTLEN. AvTo
paivetor ko1 amd to Xyfpo 5, mov ep@aviCel 1O 10TOPIKO TWV  YPEOKOTLDV

noykooping omd o 1985 wg 1o 1997. Zopewva pe  Standard & Poor’s, poig 17
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and meprocdtepoug and 6700 exdoteg eraipik@®V OpoAdywv, mov 1 B £xel
BaBuoioynoet, ypeokdINoAV exi GUVOAKOL Ypeovg $4.3 dioekatoppvpiov o0 1997,
ev ouykpioet pe 1o 1991, mov xataypdonkav 65 ypeokomieg exi cuvohlkov ypéovg $20
doexatoppvpiov. Edkora paivetor dt o étm 1990 xar 1991, mov o owovopieg, og
ToyKOo o kKhipaxa, Bpickoviay oe DQeon, 1 CLYVOTNTO. TOV YPEOKOTIOV HTOV TOAD
ueydAn. Avtfétwog, ta tekevtaia ypdvia, mov yapaxtnpilovror and éva otabepd
pLOUd avamTuEng, To TOCOGTO TV YPEOKOTAV xel pewwbel dpapatikd. Apa, OTav
TPOKELTAL VO EQapLooTel Eva povtéro mov otnpiletarl oty prtpa mbavotnrev, etvat,
iowg, kaAvtepa va mpocapudloviar ot péceg woropikég pég tov Ilivaka 2, dote va

elvol CUVETEIG e TIG EKTIUNOCELS TOV EWIKDOV GYETIKG HE TNV TPEYOVC OTKOVOUIKT|

¥

KOTAGTAOT.
Zyfpa 5: Xpeokonieg etapeidv naykoouing (mryr: Standard & Poor's).
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Brpa 2: Hpocdiopiouds tov ypovikov opilovro

O ypovikdg opilovtog eivar, ovvibag, évo €rog, kat glval cuvemnig pe T uATpo
petéPaong tov Iivaka 2. AAAG 1 emhoyh] TOL GUYKEKPEVOL ypovikoy opilovia
eival kaBapd avbaipetn Kor vayopevetal, Kuping, amd m Sludeciudtnia AoYIoTIKOV
OTOWEIMV KAl YPMUOTOOIKOVOUIKAOV KaTaoTAoEwV, mov ene&epydlovial amd Tovg

opyaviopovg aEoAdYNoNG GEPEYYVOTNTUG.
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Bipa 3: Ilpocoiopiouds tys uellovaxyc aliag tov opoidyov

H extipnon mg pelovrikng a&lag evdg opordyov amartel tov kabopiopd tov
npoeEopAnTikdv mwapaydviev mov Ba woyboovv petd amd éva xpoévo yo OAn v
vohon ddpxele LoNG Tov opordyov, yio dreg Tig mbavég katnyopieg mov pmopel
vo Bpebel. Avtol ov mapdyovieg eEdyoviar amd TG TPOOECUIOKES KOUTOAES
amoddGEWY, TOV TPOEPYOVTAL O TLG EKTIUNOEL TNG AYopds Le Pdon Ta emMTOKIY TOV
KUBEPVNTIKOV OUOAOY®V KOl TIG TPOGIOKIES Yo THV OlKOVOpin. XT0 Tapadetyld pag,
oy VIapYovv 7 SlaQopeTkEG KaTyopieg MOTOANTTIKNG KavdmTag, ypeidlovtal
EMTA KOUTOAES 0T0800EmV, W0 Yo KGbe Khdon pe 1o avaioyo mepldmplo k€PdOVG,
ywo v extignon mg agiag tov opoldyov oe OAeg Tig mbavég katactdoes. O
ITivoxag 3 divet ta pelhovTikd emtéxia KABe £T0VG, OTWG TPOEKLYV TIV MLLEPL TOV

£ywav o1 vToAoyIGHOL.

Hivakag 3: Movost) emtékia ya KG6e MGTOANTTIKY Katnyopio oto téhog tov 1% £roug (mnpys:

CreditMetrics, JP Morgan).

Category Yem ] Year 2 Yeard Yeurd

AAA 360 417 473 512
AA 3.65 422 478 5.17
A 372 4.32 493 5.32
BRRB 410 467 525 5.63
BR 5.55 602 678 27
B 6.05 URIA S.03 8.52
cCe 1505 1502 1403 1352

Eivar yvoot0, 6pme, and 1o otopikd dedopéva 6T ovte Ta. emtokio. xopic
kivduvo, adld ovte kot Ta wEPBdpe kEPSoVg mapapévovy oTadepd Sraypovikd®.
Onog yivetar ovoAnmtd, o VIOROYIOHOG Twv mOavdv UEALOVTIKOV a&ldv evog
OHOAGYOV e TO. EMTOKIO TTOV LoYVOVY CTILEPQ EVOEXETAL VA 0ONYNOEL GE ECQUANEVQ.
omOTENESHOTA.  XTO  OUYKEKPEVO  poviého, 10 mpofAnuo  Sloykdvetol 660
peyolitepng Sidpretag eivar to oudroyo, ondte vVrdpyeL Kou pueyakvtepn afefoaidmra
yio. Ta. emTéKo oL Bo oydovy Kar 0 wdg avtd Ba emmpedoovy v ol Tov

opoAdyov. Mo Adon o avtd 1o mpdPAnua eivor va viobenodv oToyaoTKd

emToOKL.

2 Euneipikéc peAdTeg Seiyvouv 6Tt y1o 10 VYNANG TIOTOTIKYG TOLOTNTOG opdroya to mMEPOMPIL
képdoug Telvouv va auEavovial 660 TANGLALEL 0 XPOVOG WG TN MEn, evid yia Ta YOUNANG TIOTOTIKNAG
TOOTNTAG OPOLOYQ, 6TWG aVLTd oL aviikovy ot CCC katmyopia, ta TepBdpLoL képSovg pikpaivouvy.
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Av vmoBécovpe 0Tl T0 opdroyo mapapeivel oty 16w katnyopia, v BBB,

to1te N TOpovoa 1 ayopaia a&in TOL GTO TELOG TOV TPAOTOL ¥POVOL Ba gival:

6 6 6 106
Vg =6+ + + T+ "
1.0410 (1.0467)" (1.0525)" (1.0563)

= $107.55,

mov onuatver 6T, petd and va xpovo, av o ekdOTNG Tov OpoAOYOL mapapeivel oTnv
xatnyopio BBB, 1o opdAroyo pe ovopootikn afia (face value) $100 ekatoppdpia éxet
ayopaio a&ia yio Tov yprpatoolkovoukd opyavioud $107.55 exatoppvpla (avtn
glval n T TOL O YPTUOTOOTKOVOHIKOG opyaviopos Bempntikd Oa pmopovoe va
glonpdéel av movkovoe TO OpOAOYO aUTO Of évav GARO  YPTHATOOIKOVOLUIKO
opyaviopd 6To TEAOG TOV TPAOTOL XPEVoV, CLUTEPIAALBAVOUEVOD KAl TOV KOLTIOVIOD
tov wpdtov ypovov). O Ilivakag 4 mapotdver v afia Tov opoidyov vy

0mo1001oTE GALO TICTOTIKS YEYOVOG pmopel va cvpPet.

Mivaxag 4: Mellovtikés afieg i éva opdroyo pe Bubuordynon BBB (myy: CreditMetrics, JP

Morgan).
Year end rating  Value (8)
AAA 109,37
AA 109.19
A 108 66
BBE 10,5
BB 102.02
B 98.10
8364
Default 51.13

AV 0 0QeATNG YPEOKOTNOEL GTO TEAOG TNG YPOVIdG, vmoBétovpe 6L dev
yévoope To. Tavra. Avdloyo pe 1o Badud mpotepordtnTog (seniority) mov £xel o
KGTOXOC TOU OMOAOYOL OTO TEPLOVOLAKG oTogior Tng etaipeiog oe mepintaom
YPEOKOTIOG, £XEL VIOLOYLOTEL Ve TOGOOTS avEKINGNS €Nt TOV GLVOMKOD TOGOD TOV
opoAGYOV omd Tov emevOLTH. AvTd Ta. mOCOCTA avikInong £xouvv extiunbel omd

16TopiKG dedopéva avAAOY®V TEPUTTAOCEDY GG TOVG OPYAVICHOUS PEPEYYVOTITOG.
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Bnna 4: ESaywyn the katavouiic twv aliaydy oty olic Tov ouoiéyov

H xatavoun tov adiaydv oty agio tov opoAdyov, oe €va ypdévo ard thpa, eEartiog
pag mbavng petofoing oty motoTikn wowdtnta eaivetor otov Ilivaka 5 kat 610
Tyqpa 6. H cvykexpiuévn xatavoun gyt ueydio dxpo amd v mAevpd tov {nuidv
Kol, TPoQavag, dev egivar kavovikh). To mpdto mocootnudpro (first percentile) g
KOTAVOURG TV 0AAay®V oty afio Tov opoidyov (AV), mov avnictoyel oto credit-
VAR og eninedo gumotocvvng 99% eivar —$23.91. Eival oAb peyaidtepo amd 1o
TpdTO mMocooTUoplo mov Ba maipvope pe v vadbeon 6T m katavoun eivol
Kavoviky. £’ auti v mepintoon, 1o credit-VAR yw 1o idw0 eminedo eumotooivng
O sivar —$7.43%. Eivan ohoodvepo, Aoutdv, 1o m660 onuavtikd eivar va éyovpe T
CMOTA KOTOVOWT, M omoia, TPoEovAG, Owgépel amd TNV KOVOVIKY, Yo TOVG

VTOAOYIGLOVG HAG.

Mivakag 5: Katavoun tov a&ubv tov opordyov pe Babpordynon BBB kot o1 adhayég oty agia Tov

uéca oe éva €rog (mnys: CreditMetrics, JP Morgan).

Year end rating  Protability of state: p (%)  Forward price: Change in value: AV (%)
AAA 0.02 109.37 182

AA 033 19,19 1.4

A 5.95 108.66 111

BBB 86.93 107.55 0

BR 520 102.02 5.53

1.17 88.10
CCC 0.12 83.64 2391
Default 6.18 51.13 -56.42

6 0 pgoog, m, kot 1 Slakdpava, &, ™G KoTavopng yia tig AV eivar m = péoog (AV)
ZpiAV;=0.02%x 1.82 + 0.33%x 1.64 +...+ 0.18% X (-56.42) = ~§0.46 ko o’ = Sokdpaven (AV)=

2, pi(Avi-m)? = 0.02%x (1.82+0.46)” + 0.33%x (1.64+0.46)" +...+ 0.18%X (~56.42+0.46) = $8.95,
cuvendc o = $2.99. To mpdhTO TOCOCTNUOPIO Hiog KAVOVIKAG Kotavoufic M(m, o?) elvan (m-2.330),

mhodh —$7.43.
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Zyfpa 6: lotoypappa twv pelhoviikdv a&idv tov opordyov BBB petd 1o téhog tov 1°° xpévov (myys:

M. Crouhy, D. Galai & R. Mark, 2000).

BEB A AMAAA

22 1337 Forwarg Price ¥

= Tevikevon tne MeB6dov oe Xaptogpurakio Aaveicov 1] Opordywv

Apyikd, Bewpovpe Eva xapto@uAdkio pe 600 oudroya, pe apyikn Babpordynon BB
Kat A, avtiotoyya. Me dedopévn ) pntpa petafdoenv (flivakag 2) kot vrobétovag
ot dev vmdpyer kapio cvoyénion petald TG MOTOANTTIKAG KOVOTNTAS TOV V0
OQEETMV, UTOPOVV gVKOAQ vo. TopaxBovv ot amd kowov mOavOTNTEG GAAAYNG
KaTiyopiog, ov omoieg tagwvopodviar otov Ilivaka 6. Kdbe otoyeio avtod tov

wivaka eivat amAd To YIvOpeEVo TV TBAVOTHTOV Y10 KAOE 0QEAETT.

[Mivakag 6: Ano kool mBavomreg (%) pe undeviky cuoy£ETion yia §Vo ekdoteg ne fabpordynon BB
ko1 A (znysh: M. Crouhy, D. Galai & R. Mark, 2000).

-3

AAA AA BEB BB B CCC Default

Obligor #]1 (BB) 009 227 9705 552 074 026 001 006
AAA 002 c03 000

AA 0.14 000 0.00 o.13 001 000 000 000 000
A 067 000 002 o61 040 000 000 0.00 0.00
BBB 773 001 018 704 043 006 002 000 000
BB 8053 007 183 7332 445 060 020 006! 005
B 884 001 020 805 049 007 002 000 0.00
CCC 1060 000 002 ogr 006 00! 000 000 0.00.
Default 106 000 002 006 001 000 DOD 000

AvoToyde, avtog o Tivakag dev eival ypNoog 6Tav BELOVLE VO EKTIUAGOVUE
10 amoTéLETHa TNG Stapoponoinong 6’ éva xapToPuAdKlo opoldywv N davelwv. Ttnv

TPOYUOTIKOTNTA, Ol CLOKETIOEIG UVAUEST OTIG GAARYEG TNG TLGTOANTTIKYG LKavVOTNTOG
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gtvar d1apopeTikég amd 0 UNdév. TuyKekpéva, ol CLCYETICEIS avapéveTal va givol
vynAdTEPES Yo eToupeieg otov 1810 Propunyavikd kKhddo N otnv iduwr meproyn amd om
Y etopeieg acvoyéniotov KAGdwv. EmimAéov, or cuoyeTioeig S1a@Eépovv avaloya pe
™ @domn mov Ppiloketar M owovopia. Av m owovouia Ppioketar oe Voeson, 1o
TEPLOCOTEPQ TEPOVOLAKA OTOLEID TV eTalpeldV Bo yGoovv éva KOUPATL Ond TV
aflo ka1 v mowWdTTd TOVG KOl, EMOUEVEMG, 1 MOAVOTNTO TOAMOTAGY YPEOKOTLDV
avéavetal, evd O6tav 1 0KOovVouid aVOTTOGGETOL, Ol TOOVOTNTEG AVTEC HEIDVOVTAL.
Zuven®g, d¢ umopolvue va oavapeévovpe Ot ot mbavdtnrteg ypeokomiag N aAAAYTG
TOTOANTTIKNG Katnyopiag Ba mapapeivovv otabepég 6To TEPAGHA TOV YPOVO.

To CreditMetrics xat 10 KMV mopdyovv Tic amd wowov mbavdtnteg
YPEOKOTIOG 7| CAAAYNG MCTOANTTIKNG tKavOTNTAG amd EVe LOVTELD GUOYETICEWV TMV
TEPLOVCIAKDOV OTOLEIMV TOV ETAPELDV-0eheTdV. A&ilel, OpwG, va avapepbel 6TL TO
CreditMetrics, og avtifeon pe to vrdderypo g KMV, Baciletor otig Tpég tov
UETOYDV TOV ETOIPEIDV YW VO DVTOAOYICEL TG GUCYETIOES TOV &IV TOV
TEPLOVCIOKMYV oToYElmV TmV etalpelidy, mov Oev eival GUECH TOPATNPTOLUES,
Bewpdvtag 6TL OAQ TO KEQAAALO TOV ETAPELDV TPOEPYXOVTAL amd Tn ddbeon petoydv.

To mpotewodpevo Bewpntikd miaico avéivong ywoo v eEaymyn TV ond
kowov mbavotntov ypeokoniag eivor n IIpooéyyion s Tiwoldynong dixonwudrwv
(Option Pricing Theory) yw. v a&loldynon etaipikdv a&lidypapmy, mov npdTog
avévoe o Merton (1974)7. H akia tov mepovoiokdv otolyeiov g staipeiog, Vi,
vrotifetol OTL akoAovOel o TLTIKT YewpeTpiky kivnon Brown (standard geometric

Brownian motion), dnAadn:
. 2
V.=V, exp{[ﬂ—7)z+0«/;2, , (1)

2 ’ . ’ . ’

émov Z,~N(0,1), 4 wou ¢ eivar n péom Tun kot M SlaKORAVON TOV CTIYHRi®V
. . ’ ‘ 28 ’

anodécEmv TV TEplovolakdy otoyelov g etapeiog, dV,/V, . H V, slva

LOYOPIOUIKE KOTAVEUNHEVT HE OVOUEVOULEVT TIUT] 6TO ¥péVo £ Ty E (V, ) =V, exp{,ut}.

27 Merton, R.C. “On the Pricing of Corporate Debt: The Risk Structure of Interest Rates.” Journal of
Finance 29, May 1974, pp. 449-470.
2% Y uvapich tov ¥, neprypéostar oand my dV, [V, = pdt + odW, , énov W, eivar pa tomicy kivion

Brown kat «/Z Z = W, - Wo £lvat Kavovika KoTavepnuévn, ue péon tiun 0 kat Soxdpaven ion pe .
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Emmiéov, vrotiBetar Tt n etapela €xel i modd amhy|] kepaiaokn doun,
Kabdg ypnpatodoteital anokAeloTiKd and Ta idia kepdiare, S;, kot omd éva opdroyo
undevikot Tokopepidiov mov Ayl 0 xpdvo T, pe ovopootikd a&io F kal tpéxovoo
ayopaia a&ia B, H stoupeia propel va ypeokomioet povo ot ANEn tov opoidyov av
1 a&lo TV Teplovclakdv oTotyelny eival pikpdTepn amd TNV VIOCYOUEVT] TANPOUN,
F, otovg OLLO?\.OYlOI'JXODgzg. To Xyfquoa 7 dcixver v xatavopn g a&lag twv
TEPLOVOIAKAV oTolXelwv TG eTapeiag ot gpovikn oiyun 7, ot Anén, dnhadn, tov
opordyov undevikod Tokopepldiov, kol TV mMBAVOTNTO YPEOKOTOG TOv givor 1)

CKLOGLLEVT] TTEPLOYT] KAT® amd To F.

Iypa 7: Katavour g a&iog 1oV TEPLOVCIOKGY GTOYEIDY NG £T01peing otn AREN Tov xpéovg (myys:
M. Crouhy, D. Galai & R. Mark, 2000).

|
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~ | 1
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2 Baéne, eniong, Mopapmpa B.
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Zynpa 8: Tevikevon tov poviédov tov Merton (wiyi: M. Crouhy, D. Galai & R. Mark, 2000).

Standard normal distribution for a BB-rated firm

Reing  pefaut ccc| B | FrmremainsB8 - ggg 4 aa | Asa

Proo (%): 106 | 1.00/3.84 80.53 773 i067i0.44 003
Zthresnald () Zys Zoee 2, Z,, Z,,,
-2.30 -2.04 -1.23 137 239 293 343

To poviélo tov Merton (1974) emexteiverar amd 1o CreditMetrics, dote va
TePAOPPAvEl Kol TG OAAQYEG GTNV TMOTOANTTIKY WKavOTNTa, OMWG QAiVETAL GTO
Iyqpe 8. 1o Tympua 8, Aowmdv, TAPIGTAVETAL 1 KATAVOUT] TOV KAVOVIKOTOUHEVOV
amodboswv, £va ypdvo petd, m omoio eivar kavovikny pe péom T pndév Kot
novadaia dwokvpavon. Ta 6po motoAnmrikng tkavétntog (credit rating thresholds)
avtiotolyovv otig mbavomreg petdfaong tov IMivaxka 2 yw évav ogelrétn ue
Babporoynon BB. To 8e€16 dxpo g katovoung, amd tn 6e&id mievpd tov opiov
Z444, OvTICTOLXEL 0TIV TBOvOTNTA TOL 0QeAéTn Vo avaPabpiotel and v katnyopia
BB omv xatnyopic. AAA, mov eivar 0.03%. Eretta, n weproyn petatd tov Zyy ko
TV Zyyy avriotoel oty mbavémta tov ogerétn vo avaPabuotel amd v
katnyopic BB omv xatnyopia AA kA.m. To apiotepd dkpo g KoTavoung, and tnv
aplotepn) mAevpd tov opiov Zcce, avtiotorel oty mbavommra xpeokomiog Tov
opehétn, mov givar 0.06%. Ztov IMivaka 7 cvykevipdvoviar 6Aeg or mBavdTnTEG
petdfaong yio Tovg dVo opeéteg Tov napadeiypatds pag, pe Babuordynon BB kat

A ovtictouya.
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IMivakag 7: ThBavétnTeg petdfaocng kot opakd onuelo yio Tovg BB kot A opeléreg (ayyd: M.
Crouhy, D. Galai & R. Mark, 2000).

d A obligow Rated KB obligor

Probabidines (46)  Tluesholds:
AAA A 13
AA =227 0.14 OB
= 0.67 239
BEB =, 103 137
a3

B .26 319

224 1.00 3
1.06

Avt n yevikevor Tov povtéhov tov Merton (1974) elvan edkoAo va
epappootel. AmAd vmoBétel OTL 01 KovOVIKOTOWMEVEG AoyapOUkéG amodooElg
(normalized log-returns) ce k@Be ypovikn mepiodo elval KOVOVIKE KATOVEUNIEVES LLE
péon T undév xat povadiaia dtoxvpaven, kot eival i i yi OA0VG TOVG 0QPEAETES
mg g xatmyopiag. Av P, eivar m mbavotnro ypsokomiog evog oQelhéTn ue
Babpordéynon BB, téte n wkpiown ofio tev mepovowakdv ctoyelov, V., eival

T£T010 (DOTE:

Py, =PtV <V, 1,

N omoic, umopel va HETAPPACTEL 6€ éva KAVOVIKOMOMUEVO OP10 Zccc, TETOWO DOTE T
TEPOYN OTO aploTePd Gkpo K4Tw amd 10 Zece va glvoan Py .. [lpdypon, elottiag

mg (1), 1 ypeoxomnio cupPaivel dtav 1 Z; icavomolet Tn cuvOnxkm:

ln(VDef/VO)_ (,Ll - (0-2/2))'1 >Z,

Py — |
(Vg )+ u=(0?/2)) ¢

=Pr| Z, < =N(-d,), (2
N odi (-dy), @)

dmov 1 KavoviKomotnpévn arnddoon etvai:
LIRS CAE) TRV 3)

j A=
ot
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To Zcce etvar amid 1o oplokd onuelo oty TUTKN KAVOVIKY) KATAVOUT 7OV

avtiotoryel oty mbavomro Py, .. ‘Etol, n xpiowun afia tov nepovcioxdv ctoryeinv,

V per » KOT® amd TNV omoio ypeoxomnet n etaipeio gfval 1étola dote Zece=—d, pe

d, = In(r,/ VDd'):f//; ~o*/2))¢ @

kol TV kahovpe «Amdotaon o¢ T Xpeoxomia» (distance-to-default)®. T tov
VTOAOYIOHO NGV, XPEWLETOL HOVO 1) OVOUEVOUEVT aTOE0CT TV TEPLOVCIOKDV
otoyxelwv g etopeiag, 4, xal n petafAntdtmra g a&iag avtdv, o.

‘Enetta and tov kabopiopd tov opukdv onueiov, vroloyiletal 1 cuoyETion
TOV AT0SOCEDMV TOV TEPLOVCLUKADV CTOWEIDV TOV ETAPELDV KA, TEAKA, TPOKOTTOVV
ot and kool mBavoTnTEG YPEOKOTING, UECH Mag SwdKaciog Tov M TEPULTEP®

avanTuén g Eepedyet and o TAaiol TG GUYKEKPIHEVNG OVAALOTIC.
= Tleovektipora kar Melovektiipata Tov CreditMetrics

To onuavtikdtepo mheovéktnuo tov CreditMetrics efval 1 evkohia eQappoyng TG
uebddov mov akohovbel, aol, oty ovcia, avtd TOV KAvel elvol pHl OmA
PoeEOQANGN TV UEALOVTIKOV €IGPODOV TOV VIOKEWTAL GE MOTOTIKS Kivouvo.
[Tépav tovTOL, TO0 CreditMetrics €xel Tnv evxépelo va vrmoAoyilel i adlayég oty
a&io tav daveiov kot TV opokéynv kGBe gopd mov 0 opelétng aAldlel katnyopia
TGTOANTTIKNG KAvVOTNTOG Kol Oy LOvVo oTnv mepintwon g xpeokomiog. Akdun, 1o
CreditMetrics Aappdvel v’ dywv v emidpacT g d1opopomoinong oTov VIOAOYIOHO
¢ o&lag evdg yopTopuAakiov Kot, mg £k T0UTOV, Uropel Kol VIOAOYICEL TV optokT
cLVELsPOpd kGOe daveiov 1 opordyov aTov MoTOTIKS Kivéuvo Tov YepTopuiakiov.
An’ v GAAn mhevpd, To CreditMetrics mapovoidlet ko apketd advvapieg. H
onuovTikGTepn an’ avtég sivol 6T e§aptdon amd ta atorxgio e phtpag petdfoon,

nov onuaiver ét o ypovikdg opiloviag otov omoio vmoroyileton 0 MoTWTIKGG

30 Xpedlerar vo Sievkpviotel 6T 10 d; givar Slagopetikd and 1o aviiotoyd Tov 610 LIOSELYHA TWV
Black-Scholes (1973), apol €8 ¥pNGHOTOOOVTAL Ol TPAYUATIKES Kol 61 Ol OLdETEPOL pickovy
xotavopse amodooswv, HE ouvémewn vo Aapfévetar vr’ Oy M avapevépevn ambédoon Twv
TEPIOVGLaKAV oTotyelwv, 4, Kat 6t 10 Xwpig kivduvo entrdkio, r,6nwg 610 poviéro twv Black-Scholes

(1973).
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KivdUVog TPEMEL VO YKOOTIKE VA CUUTITTEL e aVTOV Y1 Tov oToio eivor diabéoua ta
otoyelo. ¢ upntpog petdPacnc. Axdun, to CreditMetrics kdver Oudpopeg
ATAOTOMTIKEG VTTOOECELS GYETIKA UE TNV KEQUAOLKY SOUN TOV ETOUPELDV, YEYOVOGS
mov avEdvel Tic mOBavotnTeEG CEAALATOG eKTiUNoMG, 000 mMePlLoodTEPEG £lvar ot
aArayég oy afie Tov meplovclakdv otowgeiov mov de Aaufdvoviar vw’ Gyv.
I'evikd, 1o CreditMetrics ypnoiponotei ototyeia mov avtavaxkioty 1o TapeAbov kal 1o
Topdv NG etaipeiag-opeiétn kot oyt to pédhov. Emiong, to poviého e€etaler v
katnyopio otnv omoia avikel 0 kGBe 0QEAETNG KoL O)L TOV {d10 TOV OQEIAETT], V(D O€
umopel va epappootel av dev vadpyel Tponyovpuévag agiohdynon katl katdtaln g
gtapeiag-oQerétn oe o amd TG Kotnyopieg motoAnmTikng wkavdtntas. Téhog, pia
akoun onuavtiky advvopio tov eivoar 6T vmobétel mwg To peAhovrikd emToKLa

Topapévouy otobepd.

2.4.5. To Yrnooerypa Credit Risk+

To Credit Risk+ eivan éva vmdderypo mov avomtdybnke amd tnv Credit Suisse
Financial Products (CSFP) kot mpoomabel vo eKTIUNOEL TNV avapevopuevr {nuid twv
daveiov kol trv xaTavoun avtdv tov npudv, pe ctoéyo ToV np0081op1clsrg(')w~\f;?av\n
s
ATOLTOVUEVOV KEQUANI®MV OV €Vag YPMUOTOOIKOVOUKSOG opyavioudg Oa gsngt va
S10étel o popen amobepatikdv yoo va avieneEéddel otig Cnpiéc mov ytzge/pgysg\}'?

UEALOV VO TTPOKOYODV. )
Ot Baoikéc 18éeg auToy TOV HOVIEAOL TPOEPYOVIAL OMO TO XDPO TOV. //'*,//

acpuieldv (WBwaitepa amd TV oc@hALw KaTd G QOTIAG), Omov ot (nuiég -

avtikatonpifovv 8vo mpdypata: (1) Ty mbavdtnia evog omTioN Vo, Kogl OAOGYEPDG,

dnmiadn 6, wa aceoloTiky) etaipeion ovoudler «ovyvotntan (frequency) -evig

yeyovétog, kat (2) v a&ia mov xavetol omd éva omit, av ovtd koel ohoocyepdg,

dnradn 6,7 pio aopodioTikn eToupein ovoudlel «cofopdmra tg Cnpuido» (severity of

the loss). H idwx mpooéyyon eivar duvvatd va epappootel ota ddvewa, omov 1

xatavops] tav nuidv o” éva xaptoguAdKio daveiny aviovakid 1o cuvévacud (1 To

YIVOUEVO) TNG CLYVOTITAG TV Xpeokomav Tov doveiwv kol Tng coPapdTnTdg Tovg.

Av16 10 Thaicto avdivong mapovoldletol oto Xynpa 9.
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Zypa 9: TMiaicto avéivong tov Credit Risk+ (zmyys: Credit Risk+, Credit Suisse Financial Products).

Avtifeta pe 1o CreditMetrics, mov vmoBéter Omt vmdpyer p otabepn
mBavoTnTa 0T £va dAvelo Ba XpeoKOTNGEL TNV ETOMEVN XpOoVid. (mov opiletar amd v
oTopik] mlovdTTa peTdfocnc tov oe dAkn motoAnmuiky katnyopia), to Credit
Risk+, otnv oamhovotepn popen tov, vmobBéter 6t (1) m mbavomra evdg
onolovdAmote daveiov va ypeokomnoel péca and €va xapToeLAdKkio doveiov eival
yaio kot (2) n cvoyétion petaEd TV xpeokommy kabe (evyaplod daveiov sival
undév, oniadn or mbBavomteg ypeokomiag Tov k&Be davelov Eexwprord eivon
aveaptnreg. H ovykekpyévn mpooéyyion eival nepiocdtepo katdAAnAn yua v
avGAvon Tov KvdUVoL YPEOKOTIOG LEYEADY XAPTOPUANKIDMV OV TEPLEYOVY UIKPOVG
peyéboug davetn, OTmG, Yo mapadetypa, etvor ta pikpd emxepnuaticd davewa (small
business loans), ta oTeyaoTikd ddvewn (mortgages) Koi To KATOVOAMTIKGE dGveln
(consumer loans), Tapd yu APTOPVAGKLY TTOV ATOTEAOVVTAL and Alyo ahhd peydiov
peyéBoug davea. Or voBécelg Tov PovTEAOV oYeTiKd pe TNV mBovotnTo, (cLYVOTNTA)

ypEOKOTIAG TaPIoTAVOVTaL 670 Xyua 10.
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Iypa 10: H ovyvéotnta ypeokomiog ya éva davewo (mnyn: Credit Risk+, Credit Suisse Financial
Products).

Otav 1 mBavotnta ypeokomiog ce kdbe ddvelo Eeywplotd eivar pikpn kot
avty n mbavomta eivar aveEdpmt peta&d tov davelwv tov yaptoguiaiiov, n
KATAVOUT ouyvotnTag Tev mbavottev ypeokorniag (frequency distribution of default
rates) pmopel va povrelomomBel and pia Poisson wxatavourn (Poisson distribution).
[opaxdtm axorovdel éva Tapdaderypa.
Ag vmoBécovpe Ot
1. O ypnuotoowovouikds opyavicudg yopnyst 100 davewr twv $100,000 to
kabéva.
2. Totopikd 3% (3 amd 100) Tov daveiwv ypeokomody katd uéco dpo.
3. Xe mepintwon ypeokomiog, 1 coPapdTTa e (Muide os kabéva om’ avtd Ta

davewa eivar i idia, 20 cents avd $1 (1 $20,000 ava $100,000).

Am6 Tnv Poisson katavoun, propoUpe €0KOAL Vo TUPAYOLUE TNV TBaAvOTNTO.
v cvpfodv dagopetikoi apbpoi ypeoxomdv (6° va xapToPULALKIO OV amoTeErEiTaL

and 100 dévewn):

—-m n

m

. , , e
[TBavotTa va cupfody n ypeokomieg = >
n:

omov e = 2.71828, m givar 0 10T0pKdS Pécog apBuds Tav ypeokomav (3 and 100 7
3%) yia. ddvelo avtol Tov TOMoVL, Kat #! gival o # mapayoviikd, pe r va. cupPorilet

tov opOpud tov davelwv yua tov omoio mpoomabovdpe ve vmokoylcovpe v

mhavoTTa YpeOKOTIAG.
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Mo mapdderypa, n mbavomta étt 3 and to 100 ddvewe Oa ypeokomnoovv

néca oTnVv ENOUEVN ¥povid gtvat:

(2.71828)7 x 3°
Ix2x3

=0.224.

Aniadn, vmapyxer 22.4% mBavomto 6Tt 3 Sdvewr Ba YPEOKOTNGOLV.
Mrnopovpe, emniong, va kabopicovpe v mbavémra 6T 4 and ta 100 ddvewr Ba

YPEOKOTIGOVV:

(2.71828) x3*
1x2x3x4

= 0.0168

N 16.8%.

H xutavoun cuyvotntag tov mBavotiTeV ¥PeoKomiog eoivetal 610 Zynpa

11.

Iyfjpa 11: Katavopt] ovyvémrog tov mbavotitwv xpeokoniag (mnyn: Credit Risk+, Credit Suisse

Financial Products).

Mropovpe vo. TOAMATAAGIECOVUE TOVG OPBUOVG TOV YPEOKOTIDV HE TN
cofapdTrTa TG {NULde, Yl va. TEPOVHE TNV KATavoun Tav (nuidv oe SoAdpio yia

k@0e ddvelo:

Znud og dodpio omd T ypeoxomia 3 daveimv =3 x 20¢ x $100,000
= $60,000
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Znud og doAdpla amd T ypeoxomia 4 daveiwv = 4x 20¢c x $100,000
= $80,000.

H xoatavoun tov Inuidv oe dordpia ealvetal oto akdiovbo oyfuo (Zynpa

12).

Iyua 12: Katavour| cuyvétntag tov anoieidv o éva yaptoouAdkio daveiov (axy#h: Credit Risk+,

Credit Suisse Financial Products).

fa,

Onac xat oto CreditMetrics, propovue vo Bpovpe moto eivar to 1% yewpdtepo
ocevapo (nudv (dniadn n evevnkootn évatn yewpdtepn emota {nud amd Ta 100
ypovi). Amd v Poisson katavoun, n mbavétnro va £xovpe 8 {nuiég avd 100 davewa
givar mepimov 1%. Zuvemde, vmdpyet 1% mboavémra va ydoovue $160,000°".
AxolovBdvtog v mpooéyywon tov Credit Risk+, évog ypnpaTOOIKOVOUIKOG
opyaviopog Oa dutnpovoe, pe ™ UOPPY OmOBEUOTIKOV, KEPEAa 1Kave va
KoAdyouv 11 drepopd petagd g un avapevopevng (1%) mbavotntag {nuidg kon Tng
péong M avapevopevng mbavomrag {nuds (ov {nuiég mov ocuvvdéoviar pe 3
YPEOKOTIES), e TIG avapevopeves (nuiég vao koddmtovtor amd Tig mpopnBeieg. mov
KPATOOVTOL Vit TNV OVTLUETOMOT TV CNuidv amd To Sdvein Kat and v THHoAdynon.
Y10 mopaderypd pog, To amobépata keeaiaiov (capital reserves) 6a frav $160,000
$60,000 = $100,000, § oyeddv 1% g a&leg tov yopropuiaxiov. ‘Evag Adyog mov
gEnyel ywatl ta amobépata kepataiov eivor younid ¢” avth v mepintoon eivor 6T n
coBapdmrta g {nuidg vrotiBetar ot efvarl yapnAn ko ion oe kabe mepimtwon
(dnhadn, povo 20%). Av, yio mopaderypa, kabéva omd to davelo Tov XapToPLALKion

éxave 80 cents o€ TePINTMON XPEOKOMIAG, TO. OMALTOVpEVO, amoBEpata kepaAaiov Bo,

3 sy npaypatikétnte, n mbavétnta 8 Cnudv ivar 0.8%.
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avEavovtav 610 4% g aklag tov yapropuiakiov Twv daveiwv. Emmiéov, yevikd, 1
cofapommta tv (nudv éyxet po xatavoun. o mapddsiypo, av €va ddvelo
Y{PEOKOTNOEL, O XPTMUATOOIKOVOUIKOS opyaviclde evoéxetal va ydoer 20 cents kébe
$1, evd av to ddvewo 2 ypeokomnoel, evosyetor va xdoet 30 cents xdbe $1, k.0.x. H
Kotavopun g cofapdnrag tov {nuidv propel moAd gdkola va evowupotmdel 6To
mAaicto avdivong tov Credit Risk+, 6mwg to idt0 pmopel va ovpPel xou pe v
KOTOVOUT TNG oLYvOTNTag TV Ypeokomav. Eniong, sivar duvatd va copmepiinebei
0TO HOVTEAO Ko 1) HECT) TBOVOTNTA YPEOKOTING GOV uewﬁkmﬁ”, pe v évvola 6T 1)
péon mbavotnta ypeoxormiag Oo pmopel va avEdvetol cvoTnuatikd, kabdg N
mlavoTnTa Ypeokoniag oe eBviko eminedo avEavetat.

I'evikd, 10 Credit Risk+ mapovoidler cov Pucikd Tov TALOVEKTNUO TNV
gvkoAio omv epappoyn tov. H mbavomta tov {nuidv tov yaptoeviaxiov tov
daveimv N Tov OLOASY®V, OTWE KAl 1) OPLUKT] CVVEICOOPE TOL KABe 0QEAETN GTOV
kivduvo, givarl moAd edkoro va vroroyiotodv. Axdun, to Credit Risk+ emkevipdvetal
LUOVO OTNV TEPITTOOT TNG YPEOKOTIAG, amaTdVTOG Y avTévV TOV TPOTO TOAD Alyeg
g16poéc Yo TG ekTipnoelg tov. Etol, yun kéBe ypmpatootkovopikd epyokeio,
amoitovvial povo 1 mbavoTnTa XpeoKomios kat 1 cofapdtnta TV {npdy.

Ouwmg, extog and mieovektnuota, o Credit Risk+ mapovoualel kat apketong
nepropropovs. H peBodoroylo mov axolovbeitar vrobBétel 611 dev vmdpyel kivovvog
™mg ayopds. Emiong, to Credit Risk+ ayvoei tov kivdvvo amd tn petdBaon oe dAkn
KaTnyopic. mMOTOANTTIKNG Kavotntag (migration risk), étol dote m €kBeon oTov
kivéuovo yio kdOe opedétn vo esivar dedopévn kol va pnv eaptdtar and toydv
alhoyég OTNV TOTOTIKY TOWOTNTA TOV €KOOTT, OnTwG ko amd TN petafAntdTnia twv
HEAOVTIKGY emToKimV. AKOUN KAl OTNV MO YEVIKELUEVN mepintwon, O6mov 1
mbavotnta ypeokoniog efaptdrar amd O1GPOPOVS CTOXACTIKOVG TAPEYOVTEG, Ol
exBéoeig otov kivduvo mapapévouv otabepég kal un oxeTilOpeveg pe Tig aAAyéG o
avtovg tovg nopdyovies. Téhog, 1o Credit Risk+ e pmopel va avtomokpiBel omyv

aVEADCT UM YPOUHUIKOV Tpoidviay, 6mwg eivor ta dikaubupato kar o1 cvupPdoeig

avTOAAQYTG CLUVAAAGYULATOG.

32 Opoto, 1 vmébeon 611 n péon mbavéTnTa ypeokomiag petaxwveitar (dniadn £xet pia Katavoun)
umopel va eVoopatebel 610 HOVTELD. AVTO EMITPENEL GTOV YPTHATOOKOVORIKG OPYAVIGUO v avarie
Tic pn oavopevopeveg Gnuiég and ta ddvew 16060 o MEPLGSOVE VOECEWV 600 Kal OE MEPIOSOVG

avanrvéngs.
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2.4.6. To Yn6derypa CreditPortfolio View

To CreditPortfolio View etvai éva moAvpetafintd poviédo mov ypnoonoleital yia
mv egopoiwon g amd xowov VTOOETIKNG KOTOVOUNG TNG YPEOKOTNG KoL TMV
mbovottv petdfoaong yw OSdpopes KoTNyopieg E€TAPEWDY TOL VKOV OF
drapopeTikovg Propnyavikovg kKAddovg, oe kabe ydpa, kol saptdtor and v aia
ANPOPOV LOKPOOIKOVOUIKADV TapaydvImv Orm¢ o deiktng Tng avepylog, to eminedo
TOV pokpompdbeocuwy smrokiov, o puBudg avimtuéng tov axkabipiotov eBvikoD
TPOTOVTOC, TO EMMESO TOV CUVOAALYLATIKDV ICOTIUIMV, Ol OMUOCIES SATAVES KOl TO
GLUVOALIKO TOoG00T amotauisvong.

To CreditPortfolio View Baciletor omv vroébeon 6Tt o1 mbavornreg
YPEOKOTOG, OTWC kot o1 TBavdTNTES peTdPacng, cuvdéovtal pue v otkovouia. Otav
1 KATAOTOOT TNG OKOVOUiaG YEPOTEPEVEL, TOGO Ol TOAVOTNTEG XEPOTEPEVONG TG
TIOTOANTITIKNG KOvOTNTAG, 660 Ko 0 aplBprog Tav ypeokomdyv, avédvovtat. Otav n
owovopia toyvponoeital, 10te cupPaiverl to avtiBero. Me dAla Adyla, ot moTOTIKOL
KOKAot (credit cycles) akolovBolv TovG emiyelpnUaTikodg kKOKAovg (business cycles)
Le ovvénee. AQov 1 katdotaot tng otkovopiag emnpedletar, oe peydho Bobud, amd
TOVG  MOoKpoolkovopkovg mapdyovteg, o CreditPortfolio View mpoteiver po
pefodoroylo MOV GUVOEEL OQVTOVG TOVUG HOKPOOIKOVOUIKOUG TAPAYOVIEG WUE TIC
mOavOTNTEG YpeoKOTiag Kot petdfaong oe GAAN katnyopia.

Agdopévov 0Tt vmapyst mn  Swbéoyun TANPOEOPNOT, 1M CLYKEKPLUEVT
ueBodoroyia pmopel va epappootel oe k6be ydpa, oe onoovénmote Bropnyovikd
topéa Kol otoug opeéteg kGbe motodnmTikhg katnyoplag, Omwg eivar ot
KOTOAOKEVOGTIKEG ETOLPEIEG, Ol ypmuatoowkovoukoi opyaviopoi, mn yewpyla, ot
vrnpeoieg KA., TOL avTidpovv pe S10popeTikd TpoémO OTIG S1POPEG PAGELS TOV

EMYELPTLOTIKOD KOKAOV.

= To Movtého Ilpopreyne tng Xpeokomiog

Or mBavoTnTeg XPEOKOTioG Hovtelomolovvial cav pio logit cuvdptnom, 6mov 1
aveEdpmnn petofAnt eivar évag cuykexpyévog yio kdbe ydpo kepdookomikoy

Babpov deiktng (country speculative grade specific index), o onolog egaptdror and

Tpéyovaeg kal pe xpovikh votépnon (lagged) paxpooikovopteg petafintéc:
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©)

Y. b
l+e

émov P, givon n deopevpévn (conditional) mbavéda ypeoxomniog v nepiodo ¢, yua
0V kepdookomkov Paburod opeiréteg g ydpac/Propnyaviag j, ¥, eivar n a&ia tov
deiktn oV TPoKVTTEL MO £va TOAVUETARANTO HOVTEAD, GAV QVTO OV TEPLYPAPETAL
TOPAKAT®.

A&ilel, axdun, va onuewwbel 0Tt o logit petacynuanicuds eyyvdtor 6TL M
mbavdmra (5) maipver po tipn petagv 0 xat 1.

O pakpootkovoutkdg deiktg, mov omeikovilel TNy Katdotaot g owkovouiog

og kG0 ydpa, kabopiletar amd to axdiovBo moAvpeTafAnTd VEdSEY O
Yj,z = ﬂj.o + ﬂj,]Xj,],t + ﬁj,sz,z,: +...t ﬁj,ij,m,I +V (6)

omov Y, etvm n  afic tov delkmm v  meplodo £y wyv
xdpa/Brounyavia/kepdookomkn Babuordynon, B, = (B4, 815825 B;m) Elvar ot
OUVTEAECTEG OV TPEREL va ekTiunBodv yo v j ydhpa/Bropnyovia/kepdookomikn
Babuoréynon, X, =(X;,,»X 55X ) EWVOL OL TIHEG TV HOKPOOIKOVOUIKAY
petaPAntov ya ty mepiodo £ ywo v j xdpa/Bropnyavia, v, etval o cedApa (error
term) mov vmotietol ém eivar aveEdpmTo amd Ta. X ko 6T oxolovbel v

KOVOVIKT] KOTOVOUT, OnAadn

Via ™ N(O’U/) Kal v, ~ MO, Zv),

6mov v, LIOSNAGVEL TO JLEVVCUE TWV KAVOTOpdY Tov deikmm, v, , ko X, eival

J X j pTpe cLVSIKOHAVONG TMV KAVOTOULDOY TV Seikn.

Ot paxpootkovopikés petafantég mpoodiopiCovial yo kbbe xdpa ¥wPLOTA.
Otav wavorowntiké otogeio elvor dwbéoipa, to poviero pmopel vo TpomomomBel
katédiinia yo to eninedo g xdpag/Propnyoaviag. Xn cvvéyewa, tdco n wboavdTno
ypeokomiag, P,,, 6co xa o Oeiktng, Y,,, xabopilovtar ywa to eminmedo g

Ji?

xdpag/Propnyaviog, kot o1 cuviekeotés B, petooynpotitoviar avéroya.
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YtV mpotevOpeVn eQapHOYR, KGOe HoKpootkovoukt LetafAnt vrotiBeton
6T axolovBel éva povadaiog dwkdpaveng, avtomaAivdpopo povtého (univariate

auto-regressive model) devtepmng 16d&ng (AR2):
Xj.i.t =Yoot 7j,i,1Xj,i,z—1 + 7j,i,2Xj,i,r-2 +e; i (7

X

Jdst

omov X, 4, L efvar ot ypovikd votepnuéveg TEG NG HOKPOOLKOVOULKNG
petaPAnmie X, 7, =(¥,.0:7 157 ji2) EWVOL Ol OLVIEAECTEG TOL TPEMEL VL
exktunbovv, e, eivol 10 cpdipa, to onolo vrotiBetar on eivon aveEdpTnTo Kou

KOVOVIKG KOToveUNévo, dniadn

ej,i,l ~ N(O’ O-e ) Kat et ~ N(Oa Ze)’

6mov e, vrodnidver To dubvvopa TV ceaiudtev e, tov jxi AR(2) efichoswv
2estvar n (J xi)(j x i) piTpa cuVOIKOUAVOTG TOV COUALATOV e, .

[o mv  katdAinin eniivon tov poviéhov mbavotnTag YPEOKOTiNg, TOL

opiotnke oo Tg oxéoels (5)-(7), etvar anapaitntn n AOon T0V GVGTAUATOG

1
P =
o 1 te

Y‘ = /Bj,O + lHj,lXj,l,I + ﬂj,ZXj,Z,I +...+ ﬂj,ij,m,t + Vj,t H (8)

it

Y/’J ’

Xy =Vjiot7? id X i 7 iinX i €

OOV TO SLAVUOUN TOV KALVOTOUIDY E; givat

v
Etz[ ’:INN(O:Z)
e

1

ue
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o6mov 2, ko X, vmodnAdvouv g Soydviag cuoyETiong Untpeg (cross correlation
matrices).
‘Otav 10 cvotmua (8) Avbel, tote pmopel va ypnowonondel n avdivorn ot

napéyovtec Cholesky (Cholesky decomposition)® yia to Z, nhad
L=AA

yio v efopoimon TV kKepdookomkdv mbavotirov ypeokomiag. IIpdTov,
naplotdvoupe éva drdvuoua toxaiov petafintdv Z, ~ N0, 1), dnov kébe 6pog eivar

kavovikd kotaveunuévog N(0,1). ‘Eretta, vroroyilovpe
E=A4AZ,

7oL elvar T0 S1dVuCUa TOV CEAAPATMV Vj, KOl € ;. XPNOHOToIdVTaG aVTodg TOVG
UETOCYNHOTIGLOVS TOV CQAUANGTMOV, UTOPOVUE VO TOPAYOVHE TIC AVTICTOLXES TLULEG

v 10 Y ki P .
*  Mntpa Azepevpéivng Metafaong

To apyxd onueio elvar m pn decpevpévn Mapxofovr pntpa  petéfoocng
(unconditional Markov transition matrix) mov Pociletar ota 10TopIKdE GTOLKED TNG
Moody’s 1§ n¢ Standard & Poor’s, to omoia cvpfoiilovpe pe gM . O mbavdtnreg
petdPaocng etvon un deopevpéveg pe v évvola 6T efvan o1 1eTopioi pécot dpot mov
Baciloviar oe otoygela 20 ypbévov kor mAéov, MOV KAAVTTOUV  OLBPOPOLG
EMLYELPTULATIKOVG KUKAOVG, TOAADV S10pOopETIKDV BropnyavikdV KAGSOV.

O1 mBavVOTNTEG YPEOKOTIOG Y0t TOVG OPEETEG e T XELPOTEPT| MIGTOANTTIKY
wavoTnTo yevikd avEdvovtal nepiocdtepo and 10 péco dpo katd tnv mepiodo piog

VpeonG. AKOUN, Ol HETAKIVIGEIG TPOGC TIG YELPOTEPEG TICTOANTTIKEG KATNYOPIEG

3 M cvvnOiopévn TEXVIKN OV YPTICLOMOEITAL Y1 TNV TUPOY@YY) CUCYETIGUEVAV KAVOVIKGOV
Karavoudv gival 1 avaiven Cholesky.
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telvoov va avEdvovtal, oe ovtifeom e TIC UETOKIVACEL TPOG TIC KAAVTEPES

moToAnmTikég katnyoplec, mov pewdvovial. To oviiotpoeo cvpfaivel oe mepiodo

OKOVOUIKTG ovATTUENC:

SDP, »
> 1 og owovouky| Veeo,

#SDP

®

SDP o
<1 og oKOVOUIKT avdmTvEn,

#SDP

omov SDP; eivar mn eopormpévn mBavotnTa ¥peoKomiag Yo vov KepSOGKOTIKOD
Babpov oeenétn,@gSDP eivar 1 un decpevpévn (puéon 1otopkn) mBavOTNTA
YPEOKOTIAS Yiat Evay KepdooKoTLKoV Pabrod opethé.

To CreditPortfolio View mpoteivel ) ypnowonoinon twv mapanive Adywv
(9) yia v mpocappoyn TV mbavoTHTeV peTdPfacns oe gM , £tol dote va mapaydei

N unTpa petdPaong, M, mov e€aptdtot and TNV KATAOTHOT) TNG OKOVOUING:

M, = M(P,,/#SDP),

OOV M TPOCUPUOYN CUVETAYETAL TN METAKIVION TG MALOS TV MBAVOTHTOV OTIg
YopnAOTepeg B€cers Pabpoldynong g TGTOANTTIKNG IKUVOTNTAG KOl GTT| YPEOKOTTLN
6tav o Adyog P, /¢SDP elval Leyahdtepog Tng Hovadag, Kot avtioTpdomg 0Tav o
Moyog eivar pikpdTepog Tng povadag. Aoy umbpyer m duvatdémmra va yiver 1
gkopoinon g P;, i k&be xpovwd opilovta ¢ =1,...,T, avth n mpocéyyion propet

va emextafel ko yio T dnpovpyio pitpov petdfoong ToAMUTAGY TEPLOSWV:

M, = [[M(P, [#SDP). (10)

T
Eivau dvvatd va eEopoindei morrég opéc n puntpa petdfoong (10), pe oxond

va g€oyBel  kotavour g abpototikig decpevpévng mBovoTnTag ¥pPeoKomiog yio

k6.0e PBadpordynon kot yio omowadnmote xpovikn nepiodo.
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H id1a Monte Carlo peBodoroyia pmopei va ypnoipomoindet yia va Topdyst Tig
deopevéveg aBpoIoTIKEG KATAVOUEG TOV TOAVOTNTOV UETARAOTC Yot OTOL0ONTOTE

xpoviko opilova.

= Yvumépaocua

I'svikd, n mpocoéyyion mov akoiovbei 10 CreditPortfolio View omnpiletar otnv
EUTEPIKT] Tapathpnon o0t n mbavotnta ypeoxomiag, On®G xal ot mBavotnreg
petafaong oe GAAN SwPabpiopévn katryopio S10pOpPOTOIOVVTOL UE TO TEPOCHO. TOV
ypévov. To CreditPortfolio View mpoteiver pa pebodoroyic mov ocvvdéel tovg
LOKPOOIKOVOLIKOUS TOPAYOVTEG LLE TN YPEOKOTIN KOl Ue TG MOAVOTNTES LETAPOOTG.
H Aertovpyio tov poviéhov tpodmobétet Tnv tmapén alOMoTOV 16TOPIKGOV GTOLXEIWY
OYXETIKG e TIG XpeokoTies oe kdbe ydpa kot mbavotata o ke Propnyavikd Topéa
omolcdnmote ywpac. Téhog, GAhog mepropiopds tov povtédov egivan m ad hoc

dwdikaoia Tov akorovbeitar Yo TV TPOCAPUOYT TG LNTPOG LETAPaONG.
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3. To Yrodarypa MMototikot Kivdovov tng KMV

3.1. Ewayoyn

H peyoddtepn advvopio tov CreditMetrics dev givar n pebodoroyio tov, mov givor
APKETE EAKVOTIKY, GAAA 1) ELTIOTOGUVY] TOV OTIS MBAVITNTEG AAAAYG TG TOANTTIKNG
katnyopiog mov Pocilovial oTI PECEC 1OTOPKEG CLYVOTNTEG YPEOKOMAOV KOl
uetéPaocng oe GAAn xommyopia. H axpifewr tov perpioewmv tov CreditMetrics
ompiletal o€ 600 onuavTikéc vobEcels: N TPAOT givar dTL GAeg Ol EMYEPT|OELG TOV
aVAKOLV OTNV 1810 KOTNyopio. MOTOANTTIKOD KvdUvVou €xouv Tnv 10 mbavotnta
ypeoKomiac, Kol 1 6e0Tep givat 6TL | Tpaypatikn mbavoma ypeokomniag etval ion pe
™ péon otopikn mbavotnta ypeoxoniag. Ot idieg vmobioelg woyvovy, eniong, Kot yio
TG VITOLoIES TBAVATNTEG LETABAOTG OTIS GAREG TIOTOANTTIKES Kot yopies. Me dAha
Aoy, ovpewvo pe to poviého CreditMetrics, ot aAlayég ot dofabpiopéveg
Kot yopieg MOTOANTTIKOD KvdUVOL €ival CUVOVUEG UE TIG TOLOTIKES OARAYEC GTOV
TOTOTIKO Kivduvo.

Avthiv Vv droyn €xet appiofnmoet éviova 10 povtéro e KMV. Tlpdypot,
KATL T€To10 O umopel va 1oyVEL, QPOV TO TOGOCTH YPEOKOTIOG €lval GUVEXN, OF
avtifeon pe g dPabuiopéveg katnyopieg mMOTOANTTIKOL KWOOVOL 7OV givon
Sokprrés. Avté mold amid  ovuPaivel emewn ot opyavicpol afoddynong
pepeyyvotnTag Béhovv kdmowo ypovikd ddotnua yue va avafabpicoov N va
vroPobuicovv etaipeieg mov o kivdvvog ypeoxomiog Tovg £xet alidatel. H KMV
£0e1ke, péow g mpocopoimong mov mpayuatomoince, 6Tt M péom 1OTOPIKN
mBovoTNTo YpeoKoTiag Kat ot ThavOTNTEG CAAAYNG TGTOANTTIKYG Katnyopiag pmopet
va. amokAivovy omuovTikd, omd Tig npoypatikés mbavomres. Emnpoobeta, n KMV
gds1Ee OTL pmopel vo. LVIapyovV onuavTikég Spopés ot mBavoTnTEG Y¥peoKoTiag
akOun Kol og etapeieg mov aviikovy oty S moToAnmTiKn| kaTryopio, evéd kot ot
arniokoroyel otig dafabpiopéveg katnyoplec pumopetl vo elvar apketd peydhes.
Mo mopdderypa, pepikd opdroyo pe Pabuoroyic BBB  eivar dvvatd va
avTipeTOTiLovy Tov 1810 kivduvo ypeoxomiag pe kémowo dAia opdroya pe Babporoyia
AA. H KMV enavéhafe 50000 gopés, péow pag mpocsopoinong Monte Carlo,
perétn g Moody’s oxeTikG pe TiG Ypeokomies yio. o mepiodo 25 xpdvov. o kabe

3 To KMV givatr 10 gumopiké ofipo g KMV Corporation. Ot Stephen Kealhofer, John McQuown kot
Oldrich Vasicek idpvoav v KMV Corporation to 1989.
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SwPabucuévn xatnyopia £yl vmotebel €vag cvykekpLévog aplBRds 0QEETOV, 0
omoiog eivar mepimov o dog e avtév ot pehétn me Moody’s. T kéBe katnyopia,
n KMV vnébece dm n npaypaniky mbavomta ypeoxomiog eival Spole Le T O
elye vroloyicer 1 Moody’s and to wotopikd dedopéva Twv TeErevTainv 25 ypdvav.
EmmAéov, 1 KMV étpeke mv mpocopoincn yia didpopa enineda cvoyETiong Leta&d
TOV ANT0dOCEDMV TV TEPLOVCLIKOV GTOEV, oV Kupaivoviav petald and 15% wg
45%. 'Eva tomko6 anotélecpa paiverar 6to Zynqpa 13 v évav opelétn mov avikel
omv katnyopic BBB. Mg 0dedopévn o mbavémta ypeokomicag kovid otig 13
povadeg Paong (basis points 1 bp), N pnéon 0TOPIKH MOAVOTNTA YPEOKOTIAG Yo TNV
nepiodo twv 25 ypoévev xopaivetor and 4 povadeg Paong wg 27 povédeg Paong, ot
eminedo epmaotootving 95%, e cvoyéTion HETEED TWV TEPLOVCIEKMOV GTOLXEIMV TNg

a&ng Tov 15%.

Zyqpra 13: H Monte Carlo xoaravopr] mpocopoimong g péorng mbavétnrag ypeokoniag y éva BBB
oudioyo pe npaypaniky mbavotnta xpeoxoniog 0.13% (anyn: KMV Corporation).

14000

12000 _
» ————ASsSset correlation = 15
10000 :
o b .
5’ 800C » +——— Asset correlation = .25
= 3
B » 4—————— Assei correlation = 35
4000 = )
— Asset correlation = 45
2000
0 g T ye—— o]
(04121 02 03
Defaull Rate %

H xotovopun eivar eoipetikd acOupeTpn, €tol OOTE 1M pECN TN NG
mBaviTnTog ypeoxormiag ocvwnbwg Lemepvd MV TumKN TN TG dOUECOVL TNG
mBavoTnTog XpeoKoTiog v k&be motoAnmriky katnyopia. ‘Etol, n péon otopikn
mBovoTnTo YpeOKOTiog peyahomolel v mbavétnTo Xpeokomiag yioo Evav Tumikd

O(pst)\ém3 °,

35 Avté pmopei va odnyfioel o AavBoopévn enhoyl €TUIPIKOV TEAATOV omd TNV mAEVPE TWV
tponelmv. [Ipaypaty, av 1 TipoAGYNon Twv daveivv Paciletar ¢’ avtiv ) péon otopik) mbavéa
ypeoxomiag, T0te £vag Tumikdg meAdtng Bu vmepypewdel kol propel va £xel Eva kiviTpo va puyel and
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Ye avtibeorn pe to CreditMetrics, 1 KMV dev ypnoiponolel 10 oT0TIOTIKA
otoyxeia mov mapéyovv N Moody’s 1| n Standard & Poor’s yio va vroroyicet pi
mbavémra ypeokomiag mov faciletor pévo GV TGTOANTTIKY Kot yopiot TOV OVrKeEL
0 opeétg. Avti avtov, 1 KMV mapdyst povn mg v mpayponikn mbavotnta
ypeoxormiag, v «Avapevopevn Zuvyvomnta Xpeoxomioc» (Expected Default
Frequency 1 EDF), yio k46 opeiétn Pacilopevn oto povtého tov Merton (1974). H
mbavdtnta ypeoxomiog eival, CLVERMOG, Lt CVVAPTNON NG KEPUANKNG doung NG
eTapeiag, g LETAPANTOTNTOG TOV ATOdOCEDV TOV TEPLOVCLUKAOV GTOLXEI®MV KAl TG
napovoag afiag TV mepOvoOKOV otoweiov g etopeiac. H EDF eivan
OUYKEKPIUEVT] Yo, KAOe €Toupeio Kol UMOPEl VO GVTIOTOL(IOTEL LE OTOLOONTOTE
cvotnue  agloAdynong mMoTOTIKOD KWWOUVOL Y TNV €0PECT] NG 100JVVAUNG
Katnyopiog mov avikel o kaBe opshétng. T EDFs umopodpe va TG OVUE ©G
«Pacikny a&lordynon» (cardinal ranking) TV 0QeAeTOV ®G TPOG TOV TIOTOTIKO
kivduvo, évavtt g mo cvpPatikng «toktikng agloadynone» (ordinal ranking) mov
npoteivovv o1 opyaviopol a&loroéynong eepeyyvdmag ko Paciletal oe katnyopieg-
ypdupata 6mmg 1 AAA, AA . Ze avtibeon pe to CreditMetrics, to poviého Tng
KMV dev xdvel kopd epopavh avoeopd otig mbavotnteg petdfaong, ov onoieg, o
pebodoroyia g KMV, eivar 1dn evoopotopéveg otig EDFs. Ilpaypatnikd, ke
EDF oavniotoyel oe p kapmoin omoddoewv (yield curve) xar oe pia katnyopio
TOTOANTTIKNG IKOVOTNTAC.

To povtého mg KMV, dnwg kar 1o CreditMetrics, npoceyyilet tov motmTicd
kivduvo Paciléuevo oto poviélo TYoAdYNong dikampdrav, Onwg avtd opykd
npocdopiotke an’ tov Merton ( 1974)*. “Eto1, 0 moteTiKdg KivOLVOG 0VGI00TIKG
npoépyetor amd T Suvapiky g afiag TV TEPOLOWKOV CTOlXElwV TOv KEBE
opehétn. Me dedopévn v tpéxovcn kepaiaokn doun g etapeiag, dniadn
ocvvheon v vroypedoswv g (to do kepdAoia, to Bpayvnpdbecpo kol TO
pokpompdOeso ¥PEOG, Ta HETATPEYLHA OUOAOYO K.A.T.) KoL, EQOCOV T GTOYAGTIKN
eEEMEN g alag tov meprovclakdv otoyEeiny éxel kabopiotel, TOTE N TPOYUATIKN
mbavétnta ypeokomiog (actual probability of default) yw omolodnmote ypovikd
opiovto evdg xpdévov, dvo ypdvav kA.z. pmopel va mpocsdiopiotel. Zto Zynua’

anewkoviletal o tpdmog pe tov omoio n mbavdtnta ypeokomiag oyetiletor pe v

™mv Tpémelo, evd ot XEPOTEPOL MELETEG OV aviikouv otV {6la Katnyopia Bo enweeAnbolv an’ v
TAEOVEKTIKH TILOAGYNGT TOV davelov 68 GYEGT e TIV TPOYUATIKY TOVG TSTOANMTIKY IKavémTa,
36 B)éne Vasicek (1999) kot Kealhofer (1995,1998).
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KOTOVOUT] TOV amod0CEMV TOV TEPLOVCIAKOY OTOLXEIOV KOl HE TNV KEQUAQLOKH
dapBpwon g etapeliog, oty anAn mepintwon wov 1 emxyeipnon ypnuatodoteital
puévo amd Ta idlo keedialo kot éva opdloyo undevikov toxkopepidiov (zero-coupon
bond).

To poviého g KMV epappdletar xohdtepo oe etoipeieg mov givau
EIONYHEVEG OTO YPMNUATIOTNPIO KOl TV omoiwv 1 o&ie tov 18iov Kepaiaimv
mpocdlopiletan Slapxdg amd v ayopd’ . Ot Tipéc TS ayoplc SopopedVOVTaL omd
TOVG eMEVOLTEG Kot €TOl AVTIKATORTPILOVV TIG TPOCOOKIEG TOVG OVAPOPIKG HE TN
uedhovtikny amddoon tng kéBe erarpeiag. H mapovoe afie twv tapsiaxdv podv,
dnaad n Ty, Tnyater amd v mpoeLdeinon yo v afefoidtnTa ToL TEPUKAEioLY
QUTEG Ol TOHEWNKES POEC. ZVVERMMC, Ol TIHEG TNG Oyopds EVOOUATOVOUV KOl TNV
afefordmra Tov vEapyel. Me GAla Adya, Ol TIUEC TNG AYOpPdg MEPLEXOLY ex ante
TANPOPOPNOTN. ATd TNV GAAT TAELPA, Ol S1APOPES YPTHATOOIKOVOUIKES KATAOTACELS,
O6mwg eival o1 160LoYIoHO1, TPOCPEPOLV EK TV TPAYUATOV LI E1KOVE TG armddoong
™G emyeipnong kotd to mopehbov, apov dev eivar timoto dAlo amd pia cuvoriky|
TOPOVOINCT TOV TPeABOVTIOV SpacTNPIOTTAV Kol GUVOAAAYDV NG emyeipnong.
Ext6¢ avtov, o1 TYES TG ayopds umopovv vo avavemBolv oe kabnuepivn Pdon pe
eAMOTO KOOTOG, OE avTifeEon pE TG XPTUOTOOIKOVOUIKEG KOTAGTAGEL, OV £XOVV
VOYKOOTIKG [ TPIUNVTN, TO ALYOTEPO, YXPOVIKY VOTEPNOT. YTAPYOLV, TPOPAVDC,
KOO0l TEPLOPICUOL GTNV TOGOTNTA TV TANPOQOPLOV mov pmopel va e&aydel amd Tig
YPNUOTOOIKOVOUIKEG KaTtooThoelg 1) o’ Tic Tipég. [V avtd 1 kahdtepn Adon eival o
oVVOVOGUOG TANPOPOPLOV OV TPOEPXETAL Kal and Tig 6V wnyés. Avtd axpipag

kGver kou 1 KMV. H minpoedpnon mov mepEyeTar otV TN TG HETOYNG HLAC

7 H KMV &gt Snpiovpyfoet Kt £va GAAO HOVTELO TIOTOTIKOD KIvSOVOL Yia Tig eTatpeieg mov dev eivan
SIGTYHEVEG GTO XPTHATIOTHAPLO, TO Private Firm Model, mov givat mapopotog @hocopiog pe 1o Hoviéro
oV yprowonoteitor v Tig £16Mypéveg oto xpnpatiothpio entyelpfoes. To Private Firm Model
yproiponoiel ™ dnpocievpévn TANpoedpron, SNAaST TIG TIHEG TOV UETOY(OV TWV ETOPEIOV MOV
aviikouv atov 1o Propnyaviké Topéa Kat otV b1 xhpa pe T un elonypévn eTaipeio Tov peketd, oe
cLVBVOONO [E TO OTOLYE(R TV YPTUATOOIKOVOUIKDY KATOGTACEDY TG GUYKEKPIUEVNG eTaipeiag, pe
okomd va ektiuncel v ofla tv mepovolakdv atorxeinv g etalpeiag autig, xabmdg kon TN
petaBintémd tovg. Eival éva poviého mou ouvéudlel T dvvardtnta mpéPreyng (LEcw TV THOV
MG ayopdc) He TNV WANPOPOPNON Yoo TNV ETQIPEiR, MOV WPOEPYETAL GmO TIG AOYIOTIKEG Mg
KOQTOOTAGEL,. ZUVERQG, B0 umopoLCAUE va TOVUE OTL TO CUYKEKPEVO POVTELD amoteAel pia vPpLdikn
uébodo, mov Paciletar 6yt pévo otig duvapikés npoPAEYEL; Yo To nEALOV TNG eTatpeiog amd Tig TIéG
TV PETOYGV, CAAE KOu 0TIV Tapadoctakt] avaALGT TOV MOTOTIKOD KWdOVOU pe Tn xprion tov
xpnuatootkovopukdy mg otoxsimv. H anddoon tov Private Firm Model o€ un eionypéveg etoupeieg
éyet eheyyOel exterapéva otig HITA. xat yivovial apoondBeieg yio va enektadel antog o £Aeyyog otnv
Evponn ko1 otv Acia. Yrdpyovv kdmotol topeig otovg onoiovg to poviéro de Aerrovpyei kaBdiov
kohd. o mapdderypo, to Private Firm Model dev pmopel va xpnowonomfel kabéiov otovg

XPNHATOOIKOVOUIKOVG OPYOVIGHOUG
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etaipelog Kabmg KAl 6TOV I60AOYIGHO TNG UTOPEL VO LETOQPACTEL, LEGH TOV LOVTEAOL
™ KMV, otov mototikd kivduvo mov €xel n kabe etanpeia, dnwg Oo deifovpe oty

eMOUEVT] EVOTTOA.

3.2. Extipnon tov Avapevopevov IhBavoritov Xpeokoriag EDFs (Expected

Default Frequencies)

O vmoAoYIoNOG TV OvOUEVOUEVOV TBAVOTATOV YPEOKOTIOG Tpaypatomoleital og
tpia drwdoywd otdde, T omoia Ba avaAdoOVUE TOPAKAT®: TO TPAOTO GTASI0 eival M
gktipnon mg ayopaing a&log Kot ¢ HETUPANTOTNTAG TOV TEPLOVOLOKOV CTOWEIWY
g etaipelog, To O0gVTEPO OTASWO sival O VWOAOYOUOG TNG AMOCTAONG MG TN
¥peoKoTia, Tov eivar évag deikTng Tov MoTOTIKOL KvdHvVov, evd 6T0 Tpito GTAd10
YIVETOL M UETOTPONN TNG ANOCTOCNG G T YPEOKOMIN GE TPUYUATIKES TOOVOTNTEG

YPEOKOTIOG, XPTOULOTOLDVTOS L0 BAcT) dESOUEVMV GYETIKY LE TIG YPEOKOTIEG.

3.2.1. Exrtipnen g Atiog tov Ileprovowukdv Zrtoveiov, Vi  kor 11

MetofintéTnTag TOV AT000GEDMY TOVG, 04

Zmv wpoonddeiad TIHOAOYNIONG TOV aﬁtéypq(pcov TOV SWPOPOV ETAPELDV, 1| Ayopoia
afia tov meplovowkdv otoyeimv puag etarpeiog vmotiBetar 6t axolovbel ™
loyapiOuikd kavovikf  katovopr, OmAadn mn  AoyapiBunuévn amddoon ToV
TEPLOVOLOKMV OTOLXEIMV OKOAOVOEL TNV KoVOVIKT KATAVOU?’ 8 Avt 1 vrdbeon eivan
apketd Baoun Koi, cOpeove pe TG eunelpikés peréteg mg KMV, ta mpaypotikd

dedopéva £xyovv mpocappootel apketd Kaid o’ avtAv®’. Emmiéov, 1 katavops tng

¥ Ta ypnuotoowovopkd poviého (financial models) ypnowomoobv 1 ayopaieg ofieg twv
REPIOVOIAKMOV GTOYEIOV Kat Oyl T Aoytotikég agieg, MOV TAPIGTAVOLY HGVO TO IGTOPIKG KOGTOG TWV
PUGIKOV TEPIOVGIEKMY oToreinv. Mévo N ayopaio a&ia uropel vo Bempndei g &va kokd pérpo g
aélag Twv TPEYOLEGV Spactnpotitev g etaipeing kot peraBdAieTal Kabdg o1 GUUPETEYOVTEG TNV
ayopd avefewpoly Tig Tpocdokisg Tovg Yo T peirovtiki| mopeia tng etarpeiag. H KMV poviehonosi
mv ayopaio aéio v vroxpedoenv TG etaipeiag Paciiouevn oty vrotBéuevn kotavopt Tng a&iog
TV MEPOVGIOKGOV NG oTowxelwv kol oTnv ekTipnomn 1ng Tpéxoucug a&itg Twv MEPIOVGIAKAV TNG
otogimv g etonpeiog. ‘Ovrog, propel va vadpyovv tephatieg diagopég avipesa otig ayopaisg kat
oTig AoyioTikéG a&ieg TV cUVOAIKGY meplovsiakdv otoiyglwv. [a mapdderyua, to DPefpovépio Tov
1998, n KMV extipnoce 611 n ayopaio afio twv mepiovciakdy eroreinv g Microsoft eivon $228.6
816., ev avtiféoel pe ta $16.8 d16. Tng hoyiotikiig Tng a&iug, evd 1 Aoylotiki) a&ia tov Trump Hotel and
Casino, mov avépyetot ota $2.5 816., vrepPaivel Tnv ayopaia a&ia Tov, dyoug $1.8 dio..

39 H gkaipeon ivor 6Tav 10 XAPTOPLAGKIO TWV SpACTNPIOTATAV TNG EToNPEiag £xel OAAGEEL OMPAVTIKG
gkaitiag cvyywvedoenv Kot e§oyophv 1 avadounong.

64



A&ioloynon tov Xpéove Eronyuévav Eraipeidv pe Ymodeiyuata IMorwtikod Kvébovov Baoisuéva oe
dncqiouara

ambéo00Ng TOV TEPLOVOOKOV oTolelmv elvor otabepn dwypovikd, Oomiadn
petaPAnTéTTO TG amd00Ng TOV TEPLOVOIOKDOV OTOLXElmV mapapével oxXeTIKd
otabepn.

Av 6)eg 01 VILOYPEDOELS TNG ETALPELNG NTOV EUTOPEVSULES, TOTE TO {THUA TNG
extipnong g ayopaiag afiag TV TEPOVCIOKOV GTOWEIMY NG £TOIPEiOG KoL TNG
petafAnténrog tv aroddcedv tovg Ba Ntav Eekdbapo. H a&ia tov mepliovclokdv
otoyyelov g etapeiag Oa Mrav amkhd 10 GBpowcua twv ayopainv afldv TV
VROYPEDCE®Y TNG KAl 1 HeTaBAnTdnTa TwV anoddcewv Ba pmopovoe va e&oybel omd
TIG XPOVOLOYIKEG OElpéG mov Ba mpoékuntay and v exavarposdiopiouévn atio Twv
TEPLOVCLOKDV GTOLYEIDV.

v wpdén, dumg, wovo ol TEG TV petoydv g etonpelog sival dueoca
TOPOTNPNOUYLES KO, G UEPIKEG TEPIMTACELS, KATOO KOUUATL TOV ¥PEOVS TOv elvan
evepyd gumopevolpo. H evalAakTiky) Tpocs€yyion yia Tov Tpocdlopiopd mg aing Tov
TEPLOVOLAKDV oToXEl®MV piag etoupeiag eival 1 EQApUOYH TOV HOVTEAOV ATOTIUNONG
TOPAYDYWV, TPOGUPHOGHEVO VA VTTOAOYILEL TNV a&la TV VIOYPEDCEWDV TG ETAPEING,
omwg avtd mpotdbnke amd tov Merton (1974)®. v mpoondderd mg va kavel to
novtého mo evypnoto, 1 KMV vmobéter 61 n keporowokn Sopr g etoipeiog
amoteleital pdvo and ta 0w keedraa, to Ppayvmpdédecpo ypéog, mov Bewpeitan
10000VOpO HE pHETPNTE, TO HaKpompOBecspo ypéoc, mov vrobBétovpe STl eival pia
dinvekig opoioyia (perpetuity) kol HETOTPEYIUESG TPOVOLIOVYEG HETOYEG (convertible
preferred shares)“. Me ovtég, Aowmdv, T amhomomTikég vrobéoelg eivor duvatd va
maphyovpe aveAVTIKEG ADCEG YWl TOV UROAOYOUS NG 0&lG TOVL  UETONIKOD

keparaion, Ve kot g LeTaPfAnTdTNTAS TOV, OF
Ve=fVa 04, K, C, 1), (11)

oe=g(Va 04, K c, 1), (12)

0 Baéne, emiomg, Crouchy kat Galai (1994), Bensoussan et. al (1994,1995), kou Vasicek (1999) oyetiké
pe mv amotipnon g afiog Twv 1Winv kepalaiov Yo mo nepiniokes Kepodaakés dopég mov, yia
napaderypo, mepapPivovy equity warrants kat petatpéyipo opéroya (convertible bonds).

" Tevikg, n enilvom evég této0v poviéhov umopel vo ypeldletar TV £QapUOYH mEPImAOKOV
apOuUNTIKGOV TEYVIKGVY, Xopis avodvticy Adom, egaitiag TG TOALAAOKOTNTOG TV OplaKhY GUVONKAV
(boundary conditions) mov avticTor oLV oTIg S1dQopes vroypedsels. Biéne, enfong, Vasicek (1999)
Y10 TEPIOCOTEPEG AEMTOUEPELEC.

65



A&ioddynon tov Xpéovg Eronyuévav Etaipeiddv ue Ymodeiyuara Iiotwtikod Kvodvov Baoiouéva oe
dwauouara

6mov K eivar o deixtng poyievong (leverage ratio), ¢ eivar 10 péco KOLTOVL TOL
mAnpovel 1 etapeio y To paxponpdBesio ypéog kal » eival to ywpic pioko emtdxio
davelspov.

Av 1 op Mtav dupeca mopatnphiown, OmOE 1 TW| TG HEToYng, tote Oa
UTOopOVGOUE VO, AVGOVUE TawTdypovae o cvotnua Tev séiodoewv (11) xar (12) wg
pog V4 kot 4. AAAG M oTrypiaio petofAntoTnTa ™G afiog Tov LeToyikoD KEQAANiov,
OE, VAL OYETIKA 00TaONG KAl 6Ty IpaEn ToAD gvaicOnm otig aArayég tng aglog Twv
neplovolakdv otoyeiov. Emopévag, dev vmbpyet anidg tpdmog axpifods pétpnong
™G, XPMOOTOIDVTAS Te SEO0UEVE TNG ayopdc*. Apov pévo m akia Tov petoxkod
kepoAaiov, Vg, slvar dueca mapatnpioun, propovue va eEdyovpe v Vy and my
(11), mov yivetar o ocvvdptmorn g mapatnpovpevng aflag Tov  petoyxkov
Kepolaiov, 1 TG TWNG TNG HETOYNS, KAl TNG UETAPBANTOTNTOG TV ATOdOCEMY TWV

TEPLOVOLAKDV GTOLYEIMV TG eTaupeiog:
VA—' h(VE, 04, K C, r). (13)

o tov vroloyiopd g o4, 1 KMV viobetel o emavainmoxn dwdikocio
(iterative procedure). Avti 1 dwdikacio ypnoipomotet Lo apyikr TpdPAeyn Yo T o4
v vo kafopicel v afio TV TEPOVCIOKDOV CTOLXEIMV KOt Y0 VO UETAPEPEL TIC
anodocelg Tov petoyikov keparciov. ‘Emeita, 1 petafAntémra tov tEAMKOV
awodO0EMV TV TEPLOVGIOKAOV GTOLEI®MV ¥PNOHOTOlEiTol Gav Hia VEQ E1GPOT| OTNV
emduevn erovaanyn mg dwdkaciog, mov pe T oewpd g kabopilel pa kavobpia
oelpd  0fldV TOV TEPLOVCIAKAV CTOWEIMV Kal, CLVETDG, Hla Kavovplo GEelpd
anoddcewy TV TEPLOLOLOK®OV otoyeimv. H dwdikacia cuveyilelr va Aeitovpysi pe
avtdv tov TPOTO WPEXPL VA CUYKAVEL OTNV WpAypaTikn Twwh g o4 [ Tig
neplocdtepeg etaupeieg, dev oamartovvtor mapd povo Alyeg EmAVOANWELG Yo TN
obyxiion, av, PéBaw, kabopiotel wa Aoyu) apyikny mpn yo m o4 Otav 1

TPAYROTIKT TWT| ™G 04 TPoodiopiotel, Tdte propovpe va eEdyovpe tnv V.

42 Mropei va anodetytel 0Tl o = ng 4 64, OTOV ng 4 Elvat 1) ELoGTIKOTTA TOV 18V KEGOAXIWV B TPOG

mv o&io TOV TEPIOVSIOKGY oToEiwV, NAadh ngs = (V4! Vi) (O Vi /O V) (Bensoussan et al., 1994).
10 anhd poviédo Tov Merton, 6mov 1 etarpeia gpmpoatodoteital pévo and ta ida xkepdhata kal and
gvo. ypéog undevikov tokouepidiov, ta (e kepdhaia aviipetomitovior wg éva call option ota
TEPLOVGLOKG. OTOLELR TNG ETAUPEING, HE TIUT EEAOKNOTIG TNV OVOUOCTIKT) aia TOV XpEOVG Kat XPOVIKY
Siapxera wg T pépa Aféng Tov opordyov. Tote, n pepikh napdywyog O Vi 10V, eivar anhdg 1o Jédta
(delta) Tou call option wg TPOG TA VIOKEIEVE TEPIOVCIAKE GTOEIR TNG ETQUPEig.
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3.2.2. Ymoloyiopoc tnc Amdotaonc oc ™ Xpeokonia DD (Distance to Default)

210 Beopnmikd miaicwo g amotipnong mapaydywv, n ypeokomio (default 7
wodvvapa bankruptcy) ocvpBaiver dtav n a&lo TV TEPLOVCIOKOV OTOWEI®Y TNG
etaupelag méQTEl kGt am’ v oflo TV vmoypedoedv ™G Ztnv mpdén, n
PELOTONOINGT TV TEPLOVCWIKADV GToLXElV TG eTanpeiag Kol To poipacue twv
€000V an’ TNV TOANCT| TOVG 6TOVG S1dPopPovg dikalovyovg (bankruptey), cOpEVe.
HE TOVG TPOKABOPIGUEVOLG KAVOVES TPOTEPALOTNTAC, ATEYEL MO TNV 0BETNOT KOG
mnpopng (default), eite avt eivar kovmdwt gite sivan kOpia anomAnpwpn kepoiaiov
™mv nuépa ANEng tov xpéovg. Or ewdikég dwutaelg (cross-default clauses), duwg, mov
VAPYOLV G Ol Ta GLUPOANLD TOV XPEDV TNG £TALPElng eivarl TETOlEg OV dTOV pio
gtapeion ydoel wo pévo mAnpoun o’ éva ypéog, TOTE OLTOMATOC sival oa va
PEOKOTEL KAl 67 OAEG TIG VITOLOITEG VIOYPEDCELS TNG.

H KMV nopatipnoe amd €éva  deiyua ekatoviddwv SiopopeTikdy
emyepNoeV 0Tl 1 ypeokomia cupPatvel dtav mn agia TV TEPLOLOOKOY GTOVXEIWY
™G kGBe etanpeiag Tdoel o’ va eminedo kamov petald g a&log TV cuVOMKGOY
VIOYPEDCEMV TG Kol TG afiag Twv Bpayurpdbecumv ypedv ™me. ‘Etot, 1o dxpo ¢
kotavopng g a&log Tv meplovclokdv oTolxeiny kdto an’ v a&ic Tov GLVOAKOD
ypéovg (BAére ynpa 7) umopei va unv givou éva axpiés pétpo yia tov vmoroyiopd
™G mpaypoatikhg mboavémrag ypeokonios. H andrewn g akpifewag ot pérpnon
umopei va givat amotélespa KL GAAGY mapaydvtov, drmg etval 1 un KavovikéTTa TG
KOTOVOUNG TV amod00E®V TMV TEPOVCWKAOV OTOEImV 1 Ol OTAOTOMTIKEG
VO00ETEL OYETIKG e TV Kepalalokn dwpbpmaon g etaupeiog. Avtd o Adbog otov
VIOAOYIoUO £ival duvatd va emdevmBel axdun mo ToAD and SLiPOpPES GyvVmOTES Kot
aypnowonointeg anyés keparaiov (lines of credit) mov pumopei va Srabéter 1 etarpeia,
ot omoieg, oe mepimtwon avaykng, 6Oa  ypnowonombolv, pe ocvvémew TNV
anpocddxknTn adEnomn 1oV CLVOAMKOD YPEOVG TG, TAPEXOVING, OHAG, TAVTOYPOV TO

amopaiTnTo RETPNTE Yo TV EEVANPETNON TWV GUECHV VROXPEDCEDV TNG.
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Zyfqpa 14: H andotacn wg m ypeoxonica (DD) (myyn: M. Crouhy, D. Galai & R. Mark, 2000).

_——_.—-——_"__._._.._--_.._-_
P

e e s

T yawr

INa 6Aovg avtodg toug Adyovg, 1 KMV egpappdlel pia evdidpeon edon mpv
va vroloyicel Tig mbovotnTeg ypeokomiac. Onwg gaiveral oto Tyfqua 14, to onoio
givar mopdpolo pe to Lynpe 7, 1 KMV vroloyiler éva deiktn mov ovopdleton
Anéotaon w¢ t Xpeoxomia (Distance-to-Default v DD). H ambotoon wg ™
ypeokorio givar 0 aplBpdg TV TOmMKAOV amokAicemv PetaEd ™G MEOTG TIUNAG TNG
Katavopung g aflog tov meplovcakdv oTolxeimv Kol evog kpioyov opiov, Tov
«omueiov ypeoxomiacy (default point). Xav onueto ypeoxoniag opiletar to chvoro
TOV AUECOV VTOYPEDCEWDV, cLUTEPIAOLBaVOLLEVOD TOL BpayurpdBecov ypéovg Tov
Oa mpémel vo. amomAnpwbel péoa oto ypovikd opilovta mov eEetdlovpe cuv T0 GO
TOV HOKPOTPOOECLOL YPEOVS TNG eronpeioc®. Eivar onpavrcd va cvpmeptdfovpe
Kal TO PLOKPOTPOOEGHO YPEOS GTOVG VTOAOYICHOVG HOG Yl dvo Adyove. IIpdTov, ot
emyelpnoelg xpedletal vo eEVTNPETCOVY TIG LOKPOTPODECES VIOYPEDCELG TOVG,
KOl 0UTEC Ol TANPOUES TOK®V 0oTEAOVV UéPOg TV PpayunpdBecinv vToxpeOTE®Y
tovc. Aghtepov, o péyebog tov pakporpdBespov ypéovg ennpedlel v kavoTnTa

g emyeipnong va e&ummpetei To Bpaxvnpdbesio xpéog g, kot p’ avtdv ToV TpdmO,

0 uxpipfig oplopég Tov onpeiov xpeokomiog Exel aAGEEL TOAMEG QOpéS KaTh TN S1dpKew Lwng TOV
povtérou, evd dev £xel 600el akdum amndvinon oto epdTNUO av Ba mPEMEL va XpnGiIponomBody ot
xoBapég Bpoayunpdbecpeg vToxpedoslg avti Tov cuvolikdv Bpayvnpddeopwv vroyxpedocwy. H KMV
Sev k@vel, eniong, diaywpiopolg atn Sopr twv vroxpedoswy KGbe eTaupeiag ¢ mPog TV oePd
npotepaldTnTog mov outég pmopel va éxouv (m.y. senior debt kou subordinated debt) ywx v
gbvmmpétnot] Tovg amd T etaipein ) 0 TPog T VIOBNKELEVE GTOYEIN KAl TOVG £181K00G 6povG OV
umopei va tig guvodedouvv. Téhog, mpénet va avapepdei 6Tt T0 HETATPEYILO XPEOG KO OL TPOVOUIOTBYEG
uetoyés BePovVTOL PUKPOTPOBECHEG VTOYPEDTELS,
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Vo pewdvel tov kivduvo ypeoxomiog tng. O avotnpds opopds g DD eivar

TPOoodloplopévog wg ENG:

STD (short-term debt): Bpayvrpdbeopo ypéog

LTD (long-term debt): MakponpdBeopio ypéog

DPT (default point): Znueio ypeoxorniog = STD + Y% LTD

DD (distance to default): Andotaon wg ) ypeokomia, 1 omoia ivor 1 amdoTooT
petald g avapevouevng aflog twv mEPOVCIOKOV oTovkeimv oe éva ¥povo,
EW ), xa1 tov onueiov ypeokomiag, DPT, ko exppdletol o€ pLovades TUmKNG

ATOKALONG, T4, TOV LEAAOVTIKGOV ATOSOCEDV TOV TEPLOVSIAKDV CTOLYEIWDV:

_E(V,)-DPT

O

DD

‘Exovtog vrobéoerl ) AoyapBuikr] kavovikdtnta yio TNV kotovour g agiag
TOV TEPLOVCLOKAOV OTOLYEIWY, dntwg avtn opiotnke an’ tnv (1), Tote, cOLE®VA LE TNV
(4), n amdotacn og ) ypeokonio (DD) ek@puciévn 6€ LOVADEG TUTIKNG UTOKALONG

TOV AT0dOCENY TV TEPLOVCWKOV gTolXeimV 1 ypovikn otryun 7, elvat:

_ In(Vy/ DPT;) +(u—(1/2)0”)T

oT ’

DD (14)

omov V) givar i tpéyovoa a&lo twv meplovclokdv otoyeiwv, DPTr eival to onueio
ypeokomiog tn ypoviky otypn 7, u eivor n avopevopevn kabapr amddoon twv
neplovolakdV otoyeimyv, kol o eivol n ethol PETAPANTOTNTA TV TEPLOVCLUKADV

otoyyeiov.
Zvvendyetal 0Tl 1 oKACUEVT Tepoy K&tw an’ 1o onpeio ypeoxomiog eival

o7 pe To N(=DD).
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3.2.3. Ymoroyopos tov [IiBavorirov Xpeokomiog amd TS AT0O6TAGELS (OG T1)

Xpeokomia

Ovolaotikd To poviéro g KMV éxel Bpet v amdotooT mg ™ ypeokomia, 1 omoia
exQpaleTar o€ povadeg TVMKNG OMOKALONG TOV AmodOCEDMV TOV MEPLOVCLUKDV
otoeimv, aAAd Ogv €xel vmoAoyicel Péypl TOpa TIC TOAVOTNTEG YPEOKOTIAG, TOL
givar ka1 1o {nrovpevo. Xto tpito, Aowwdv, otddo yiverar n anewdvion TV
QTOGTACE®MV MG T1 XPEOKOTIO GTIG MPUYULATIKEG MOAVOTNTEG YPEOKOTIHG, Yo €val
dedopévo ypovikd opilovia. Avtég mic mbavotnteg 1 KMV 1ic éxel ovopdost
Avauevoueves IiBavotntes Xpeoxormiog | EDFs.

2’ avtiv Vv Tpitn kot terevtaia edon, to povtédo g KMV ompiletar og
1oT0p1kd otoyeia. Exovtag minpoedpnon v Eva peydio deiypa etaipeidv, to omoio
wepléyel ko etaipeieg mov ypeokdmmoav, 1 KMV umopel va eknipfioel, yio kébe
xpoviké opilovio, T0 TOGOGTO TOV ETULPELDV TOV QVIIKOVYV GE M0 CLYKEKPLLEVT
Babpoidynon, yio mopddetypa mov £X0VV amOGTACT| MG TN Ypeokomio DD = 4, kai ot
omoleg, OVIWG, YPEOKOTNCAV PETE amd TO TEPACHA VO XpOVvov. AVvTtd 10 TOGOGCTO,
m.y. 40 povadeg Paong (bp) 1 0.4%, eivar n avapevopevn mBavoTNTo YPEOKOTIOC,

Omm¢ eaivetan oto Zynua 15.

Tyqua 15: Avtotorxia g «omdoTOOTG WG TN YPEOKOWIO» OTIC «OVOUEVOUEVEG GLYVOTNTEG

ypeoKomiag» yia dedopévo ypovikoé opifovia (myyrq: M. Crouhy, D. Galai & R. Mark, 2000).

EDF

40 bp : =

v

D
o

~
(&1
O~
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MHapaderypa 1.
Tpéyovoa ayopaia a&ia Tav teprovoiakdv atoryeimv Vo= 1000
Kabapt) avapevopevn advénon tov meplovowaxdy otorxeiov avd xpévo** 20%
Avapevéuevn o&la Tov TEPLOVCIOKOV GTOLYEIOV GE v YPOVO Vp (1.20) = 1200
Emotomompévn petafAnTédTIa TV TEPIOVCIOKOV GTOEIOVY, o 100

800

Xnuelo ypeoxomiag

To01E:

o 1200-800
100

Av vroBécovpe 0Tt avpecsu 6T0 GUVOALKS TANBVGUO GAOV TV ETOIPELDV pE

DD = 4 og kamowa ypovikt oTiypn, éote 0T eivar 5000 etonpeiec, ot 20 ypeokdmnony
UeTd amd Eva xpdvo, ToTe:

EDF}y= %8—0 =0.004 = 0.4% 1 40 bp.

To 0.4% 7 40 bp eivai, Aowmdv, n mBavoTnTa YpeoKomiog yia o etanpeia pe DD = 4,
cOupova pe to povtého g KMV. Emmiéov, punopovpe péow g EDF va Bpovpe
kol Trnv vrovoovpevn PBabuoloyic y avty v mboavotnto ypeokomiag. Av
vmoBécoupe 0TL £xovpe EDF = 0.4%, tdte ) vovoovpevn Babpoldynon yi' avti v
mbavéTnTa ypeokomiag sivar BB™.

To endpevo mapddetypa gival omd to Texvikd gyxepidio meg KMV kat cxsﬁCst

1 Federal Express oe 6vo dapopetikég xpovikég ottypés: to Noépuppio tov 1997 ko

10 AgkéuPpro Tov 1998.

“ H KMV ypnouonotei éva otofepd pubud adEnemg tov mepovslakdv oToeiov yia 6heg Tig
gTulpeieg TOL aviKouv otV 8l ayopd, o omoiog eival o avapevipevog pubudg avantugng tng ayopds
cav aovoro. H Aoyikn mov kpifetatl micw and pio tétowe vmdbeot eival 6Tl GE [0 ATOTEAECUATIKN
ayopd o1 dLupopég Tovg pLBROVE OVATTVENG HETALD TNG GYOPas KAl TV UEUOVOUEV®Y ERLEPTICEDY
efodeipovial Kat evopoTOVOVIAL OTIG TIHEG Tng Hetoxfig (kui ovverdg kat oty afio tav
TEPIOVCLOKMV OTOYEIV) TG KEBE eTaipeing. Zuvendg, oty 1oopponia, dev unbpyet dtopopd avdpeca
atovg pubpovs avamTuéng TWV MEPIOVCIOKAOV GTOLEIOV TV HEHOVOUEVOV ETIXEIPTIGEMY Kol NG
ayoptg. H pévn tpomonoinen mov yivetal 6to atabepd pubud avéneng twv mepovsiakdy oTotyeiny
givar yia mopayovieg mov a@opolv v k@Be emiyeipnon xwpiotd, Onw¢ eivar ta pepicpota ) ot

TANPOUES TOKWV.
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IHapadevypa 2. Federal Express (ta voopepa givar o dicexatoppvpia US$)
NoéuBprog 1997  defpovdprog 1998

Avyopaia a&io petoyucod keparaion® $7.9 $7.3

Ynroypedoeig and AOYIOTIKEG Kotaotdoelg — $4.7 $4.9

Ayopaio atla tov neplovolokdv otoyeiov  $12.6 $12.2

Metafintdmra tov eplovclokdv ototxeiov 15% 17%

Xnueio ypeokomiog $3.4 $3.5

Amdotoon wg ) ypeokomia DD % =49 %)%:1% =42

EDF 0.06% (6 bp) 0.11% (11 bp)
=AA = A

Azd 1o terevtaio mapdderypa, paiveral Eekdbapa 6TL 01 doakLUAVOELG otV
TN TG LETOYNG, TO DWOG Tov ¥péoug (0 deiktng pudyrevong) kot n petafintotnta
™m¢ a&log tov meplovclak®v otorxeimv, mov ovowoTikG eival g EKEpacn Tov
avTAnToL emmédov g afefardtntag oxenikd pe ™ peEAAOVTIKY epmopikh aio TG
emyeipnomng, amotelovv Tovg KUpLovg mapdyovieg mov gvbivovial Yo TiG aARAYEG

oV avapevopevn mbavdtnro ¥pPEOKOTIUG.

3.2.4. H EDF g IIpéyvoon o tn Xpeokonio

H KMV mpoopéper v vmnpecioc “Credit Monitor” ywe 1oV bIoOAOYIoUS TV
avopevopevay mbavotntwv ypeoxorniog EDFs amd to 1993. Ov EDFs éyouvv
amodeytel évag moAd ypriowog deiktng g ypeokomiog, 1 TO AyOTEPO TNG
YEWPOTEPELONG TOV EMTEGOV TNG TMICTOANTTIKNG IKAVOTNTUG TWV EKSOTOV OUOAGYWV.
Otov 1 ¥PNHOTOOIKOVOHIKT katdotact pag etoipeiag apyioel va xeipotepebet, ot
EDFs teivouv va ovédvouy mo ypriyopa puéxpt va ovpfel n ypeokomia, 6mwg aivetol
kat oto Xyfuo 16. To Zyfqua 17 deiyver v e&één g alog tov petoyikcod
kepaiaion, g a&lag TV meprovclakdv oTorxelmv, dnmg Kal Tov onpeiov xpeokomiog
katd tm Sidpker g 1dwag ypovikng meprddov. Ltov kabeto dova kar TV dHo
omuéTov tapietévovial o EDFs g mocoata, Kabhe kol o1 avticTolyeg kotnyopieg

moToAnRTIKAG kavdTnTag e Standard & Poor’s.

* T petoyfg X AptOp6s petoydv Tov SlampaypaTedovial 6T0 YPNUOTICTNPIO.
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Iympa 16: H EDF g etaipeiog mov mpdypatt £xel xpeokonoel g avtibeon pe tig EDFs dtapdépav
teTaptnpopiny xat Tov yaunidtepov dekatnpopiov (zny;y: M. Crouhy, D. Galai & R. Mark, 2000).
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Tpa 17: Adio twv meplovoiox@v otoryeimv, afia Tov peToyikov kepodaiov, Bpayvmpdbecpo kot
pokponpdBeopo xpéog pag etapeiog mov éxet xpeokonnoet (anyn: M. Crouhy, D. Galai & R. Mark,
2000).
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Zynua 18: H EDF lag ypeokonnpévng etaupeiag oe obykpion pe m Pabuoroynon g Standard &
Poor's (myy#: M. Crouhy, D. Galai & R. Mark, 2000).
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H KMV éyer avaivoel nepioodtepeg and 2000 etapeieg tov Hvopévov
[ToAtewdv tng Apepikic, ol onoleg ypeokdmnoav ta terevtaia 20 ypdvia. Avtég ot
gtanpeleg avikovv oe éva apketd peydio delypa mepiocotépwv amd 100000
TOPOTIPNCEDV CUUTEPLPOPEG SaPOpOV EMYEPNoEMY ovh €T0g, pe oToyeio mov
TAPEYEL M Compustat*®®. £’ 6Aec TIC TEPUTTAOOELS YPEOKOTIAC, TO HOVIEAD mg KMV
gderyve U anmdtoun dvodo omv kiion g mbavotntoag ypeokomiag éva kol 600
ypdvia mpw vo cupPel n ypeokomia. Ov adhayég otig EDFs tetvouvv ,emiong, va
nepipévouy yia Eva mepimov gpdvo tov vroPifacud Tng MOTOANTTIKNG IKAVOTNTAG TNG
gtolpeiog and Tovg opyaviopovg abloddynong eepeyyvdtntag, dnwg eivon 1 Standard
& Poor’s xar 1 Moody’s, xdtt mov @aiverar ka1 oto Zynpa 18. H peyordtepn
svawsOnoio tov EDFs, oe oxéon pe to ovotpata Babpoidynong, oeeiietar oty
Gueon ovvdeon tov EDFs pe Tig Tipég tav petoxdv. Otav véeg mAnpopopieg oyeTikd
Le o etopeia-oQelAeTn eppavifovtal, ToTe 1 TIUT TG HETOYNG TNG ETaLPpEing Kal 1
petafAnTdTTa TG TIENG ™G peToyr|g Ba krvnBovv pe mapduoio Tpoémo pe "keivov mov
Ba axolovbnoet kot 1 a&io TV Teplovclakdv oToXElnv TG eTonpeiog Kot 1 TUTIKY
andxkiion e Ot adkayég omyv abila Tov meplovoiok®dv otoleimv g etaipeiog kat
oMV TUTIKH anéKAlon TG Ba 0dnyricovv Le TN oepd Tovg o€ arrayég otig EDFs. o
Tig eTaipeieg mov efvan elomypéveg oTo ypMuUaTIcTpLo, BewpnTikd Ba frav dvvatd va
napdyoviar véeg EDFs k66e Alyo Aemtd. v mpayuatikétnta, n KMV umopei va

napGyel véeg EDFs mold ovyvd (o€ modrég mepumtdoslg, pnviaia) yio nepirov 20000

* H Compustat eivor pia Béon Sedopévav mov TOpEYEL YPNUATOOIKOVOUIKES KUl OIKOVOMIKEG
TANPOYOPIES Y10 TIG ETALPEIEG,
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emyelpnoelg maykoopinwg. Ov EDFs oavtég £TnolomolovvIal Kol, OTN) OCUVEYELW,
petatpénoviag TG etnownompévec EDFs oe cwpevtikég EDFs (dnhadn o€
mhavoTnTEG YPeoKOmiag Yo TOAAL ¥pdvia w¢ to {ntodpevo £€10¢), yivetar extiynon
Tov pedhoviikdv mepfopiov képdove. Etor, Aowmdv, vroroyiloviar o EDFs ya éva.
¢ TEVTE Ypdvia.

Enedn) N EDF avnikatontpiletl Tnv aAnpoeopnon mov npoépyetal omevdeiog
and Vv ayopd peToxdV, Ba pmopovce KATOWOG Vo toyuplotel T TO HOVIEAO
Asrtovpyel kaAbTEPO 0 TANPOG AMOTEAECUATIKEG AYOPEG, evdd de Asttovpyel T0GO
KAVOTOWNTIKG GE GYETIKA Kotvovpleg ayopés. Avtd to emyeipnpa ayvoel to yeyovog
OTL TOMAEG  PETOXEG He WikpO OyKO oLVOAAOydV aviikouv ce stoupeieg mov eivan
cuykevipouéveg oe  Alya pdévo dropa. ‘Etol,  peydreg  ouvvallaygg  mov
TPOYUATOTOOVVTOL ONG TOVG EXOVIEC ECMTEPIKY] TANPOQOPNMON TNG EMXEipNoNg
(insiders), 6w TOANGELG LEYEAOV GYKOV LETOYDV, OV GUVOSEVOVTOL KL 0TT0 PEYAAES
LETAKIVAGELS GTNV TIUT| TNG HETOXNG NG £Tapelac, umopel va mepucheiovy onpavtika
unvopaTe GYETIKG e T LeAhovTikn mopeia avtig g etaupeioc?’. To HOVTEAO TNG
KMV, 6umg, Kol oTnv TEPINTOON TOV ETOPELDV UIKPTG EUTOPEVCILOTNTAG €XEL
Katapépel va avieneEEler Le emruyia, £X0VTOG ATOKTHOEL |01 APKETH epmelpia amd
™V mapakoAovdnon g mopeing etaipedv mov PBpiokoviar oTig TEAEVTaiEG BETELS TIC
ayopds petoxdv tov Hvopévav Iohteidv g Apepucng. O etarpeieg avtég, mov
©Bdavovv mepimov Tig 2000, eivor pkpdTEPOL PeYEBOVG KAl MYOTEPO EUTOPEVSILES 0T’
TG MEPIOCOTEPEG ETOIPEIEC OV Ol UETOXEG TOVG Owmpaypatevoviar ota debvn
YPNROTIoTHPWL. XXeOV Ol HIGEG o’ aUTEG £X0VV KePaAatomoinom ukpdtepn tav $7
EKOTOUULPIOV, &V Ol TEPICOOTEPEG OMPAYUATEVOVTOL EEQYPTLOTIOTNPLOKG.
Térowov gidovg etaipeieg ypeokomovv cuyvd, cuvenmg ol GvBpwmol tng KMV €youv
ot 8146g0m TOVG APKETE GTOLYED TOV ATOJEKVIOVV TNV ATOTEAEGUATIKOTNTA TOV
LOVTELOV TOVG G QUTEG TIG ETAUPELES.

1o onpelo avtd, yperaletar va devkpviotel 6Tt T0 poviého g KMV dev
vrofétel Ot M ayopd petoydv eivar TANpwg amotelespotiky. H anotelespatikoTnto,
piag oyopds ouvibog avapépetal 6to Pabud mov M TPEXovoa TN aVTIGTOLXEL oTn
oyeTikfy mhnpoedpnon ywo. v afio plog etoipeiog. Av kon dev vmobétovpe

amopaitnto 6Tt N T aviikatorTpilel OAn v mAnpopdpnon Yo pwe etaipeia,

" Ta mopaderypa, KEmOOG TOV KATEXEL WIOTIKY TANPOPGPNOT QVOPOPIKG HE TiG Sucoiwveg
TPOOTTIKEG pi0G eTatpeiag 610 péAAov pmopel va movkficel éva peydho apilBpud petoydv ovtig g

grapeiog.
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yvopilovpe éT eivar ToAd dvckoro N ayopd va eEanatndel. H ayopd cuykevipdvel
Kol eKQpALel TIg TPOTIUNCEL KAl TIC TPOcdokieg TANBoVE enevduTOV KoL YI' avTOV
axpBdg To Adyo eivar aovvnBioto évag 101G Vo LTopéoel va. TpofAdyel kaddTepo
ng perhovrikés efehibeic. Kdamoweg oopéc, BéPa, m  oyopd upmopsi  va
TPAYLOTOTOMCEL ECQUAUEVEG EKTIUNGES YOl KATOwW €Taipeia, OU®E, cLvNnbw®e, 1
ayopd eival evipepn Yo To TPOPANUATA KO TIG TPOOTTIKEG TNG KABE £Tapsiog Kat
AT N TANPOESPNCT OTOTVRDVETOL 0TI EDFs.

Ze avtifeon pe Tig wropikég mbavotnteg ypeokomioag g Standard & Poor’s
kot tng Moody’s, o1 EDF's dgv givan pepoAnntikés o€ oyéomn Le Tig TEPLOS0VE TOANDY
N Aiyov ypeoxomdv. Ze meptddovg mov 1 owkovopio Ppicketar og Vveegom, dmov Ta
TOGOOTA TMV YPEOKOMMY fvar vynAd, moapatnpeitol g peiwon g andoTaons W
™ Ypeokomia, evd oe mePOdovg evunueplog, mov yopaktpiloviar amd younid
TOCOGTA ¥peoKomdV, mapatnpeitor o adEnon g ardeTaoNG MG TN YPEOKOTIN.
Apa, o1 EDFs evomuaTO®VOUV TNV KATACTOOT 7OV €mMKpatel OTO YyeEVIKOTEPO
OWKOVOUIKS TTepBaAiov, KATL Tov etval apketd onpovTikd. Avtdg, GAA®GOTE, sival Kot
évog amd tovg Adyovg otovg omoilovg ogefdetan M KoAVTEPN TPOPAEYILOTNTA TOL
povtédov g KMV 610 Bpayurpdbeopo opitovta®®, apov o1 Standard & Poor’s kat
Moody’s otnpilovv Tic Babpoloynoelg Tovg 0Ta 1GTOPIKY OESOUEVA XPEOKOTLDY TWV
tehevtaiov €ikool kol mopamdve xpdvov, Le omotérecuo ot mBavOTNTEG MOV
g€ayovrar va  avtikatomtpilovv poévo kdmowo pécov Opo TtV  mapeABovVimv
OIKOVOKOV KOKA®MV Kal Oyl TN dVVapKY] TG TPEXOVCOS OLKOVOUIKNG KOTACTAOTC,
Omwg PTopolv va pavepdvouy ot EDFs g KMV.

H omdotaon wg ™ xpeoxomia ¢ HETPO EXEL TNV KAVOTNTA VO EVODOUOTAOVEL
moASC amd TG Wopopeieg dpdpav YwpdV Kal Propnxavikdv rouéa)v49. [Ma
TOPASETYa, O EMYEPTUOTIKOG KivOuVOog, Ommg ueTpiétal omd tn petafAntdtnra tomv
neprovolakdv otoyeiov, dtopépel yia évo dedopévo Prounyavikd topéa petald
Srpopetikdv yopdv. ‘Etol, ov petafintédtnreg teivouv va eivar yapnidtepeg otnv
Evponn kor vynidtepeg ot Hvapéveg Ilohteleg Apepikrg, evd oTIg QGLOTIKEG
yhpeg Bpiokoviar kémov oto evdidpeco. [lapd tn dvokolie mov vrdpyel e&aitiog Twv
S10pOPETIKDY AOYIOTIKOV TPoTOTTMV TG KABe xdpog, 10 onueio ypeoxomiog yio kdOe

etaipeio propet va vroroyiotel kaTdAAnia, aveEapTiTog TG YOPAG OV QLTI OVIKEL

® Kémoweg peréteg éxovv Seiker 6Tt ot EDFs 8ev mpocQEPOLY KOMOL0 TAEOVEKTNHO Yio YPOVIKOUG

opifovreg Gvo TV 800 ¥povav.
4 Bréne Tapdptnua A oyeTIKG pe TNV EAANVIKT) 0yopd ETOLPIKGOV OHOAGY®V.
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Zav amotélecpa, 1 ATOoTACT MG TN ypsokomia pmopsl kol Aapfdvel v’ dyv g,
€KTOG a0 TIC S10POPETIKES OTKOVOUIKES TPOOTTIKEG TNG KABE YDpog, Kat Tig dtapopég
HETAED TV XOPAV MG TPOG TOV TPOTO OVTILETMIONG TOV MIOTOTIKOV KIvdUVOoU.
Qotéoo, mapapével n amopia avaeopikd pe t0 Pabpd mov ot SluEopeTiKol Kavdveg
Tept ypeoxomiog ¢ KGOe xMDPAC, N KOVATOVPL TG Kot va. cmpd GAAOL ToPayOVTEG
UTopovv v 0dNyNoovV oe SQOPETIKES TOAVOTNTEG XPEOKOTIAG Yo o dedopévn
andoTtaoT ¢ T xpeokomnia. H xatackevn g eUnepikig KATovVoung TeV YPEOKOTOV
g KMV, mov ypnowonoieital yio tnv aviietoiyion tng andotaons ™ T YPEOKOTia
ue ng EDFs, ompiletar oe otowela amd TG (PEOKOTiEG TV EONYUEVDV GTO
YPMHOTIOTAPO ETOLPELDV TV Hvopévav IToMteidv, yeyovdg mov and pdvo tov yevvd
EPOTNHATIKA G TTPOG TNV epunveia avtdv Tov mbavotitov oe dAkeg xhpes. Eivon
mOovO, ooV AmOTEAECUN TOMTIKNG 1 GAANG TapéuPaong, o etapeia va cwbel and
™m ypeokormia oty Evpdnn, mv idie dpa mov pio mapdpowr eTaipeia oty Apepikn
va ypeokomnoel. [Tap’ 6Aa avtd, 1 EVOOUATOOTN TNG U1 OIKOVOULIKNG GUUTEPLPOPAS
otig EDFs dg Bempeiton Aoy mpdtaon kat YU’ autd aprvetot 1 €EETOON TG GTOVG
TOTIKOUS avOAVTEG TG KABe ydhpac. AAAmoTe, | w¢ Tdpa eumetpio €yet deiet 4T, o€
YEVIKEC YPOUUES, Ol THAVITNTES XPEOKOTIAG TOV TPOKVLTTOVY ontd Ta GTolKEln TV
QUEPIKAVIKOV YpeoKomDV elvor éva mOAD koAd OKOVOUIKO HETPO TOV TOTMTIKOY
KwvdOvov debvag (.y. otnv acwitiki kpion tov 1997).

Ov EDFs mopapévouy aE10moTeg, aKOun Kol oIV MEPITTOOT) ETAPEIDV UE
EKTOC 100AOYIOHOV VToypedoels. Tétolov gidovg vmoypedoelg amoterodv éva
OTUOVTIKO KOUUATL TG Aettovpylag Twv S149popwV YPTIHETOOTKOVOUIKMY OPYUVIGUAV.
To “Credit Monitor Model”, kotavodvtag ™ avaykn Tov ERevdLTOV Yoo TNV 7o
npdceatn Kat akpin mAnpoedpnomn g doung twv vroxpedoemv g kabe etapeiog,
ocvvodevetal amd £va emmnpdobeto npoidv, to “EDF Calculator”, to onoio mapéyetl 610
YpOTN TNV TANPECTEPT] KOL O GUYYPOVT TANPOPOPTON Y10 TIG VIOXPEDTELS TNG
Ka0e eraipeiag.

Evo evdopépov epdtnpe mov propel va tedel elvor mdoo kovomounTikd
Aettovpyel 10 poviého dtav mpokertar vo ektiunbel 1 mbovonta ypeokomiag Tov
S10popwV YPTUOTOOIKOVOULKDV opyavicpudv. Xpewdletar, €5 apyng, vo toviotel 6T 0
TOTOTIKOG KIVOUVOG TV  YPNUOTOOIKOVOUIKGV Opyovicpav eival ddokoro va
extiunOei. O ypnpatooikovopikoi opyavicuoi dev aprvovy, ouvibug, oAl ctovyeio

TOVg VO, 6OVV TO YOG TNG ONUOCLOTTOG, Y1 aVTO Kol M mpoomabel extiunong g
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TOWOTNTAC TOV TEPLOVCIAKDV TOVG GTOLEIMV KOl TPOGIOPIGHOD TOV VIOYPEDCEDY
ToVg Tapovoldlel, oxeddv mavta, apkeTég OvokoAiss. EmmAéov, 1 pgvotdéTa TOV
TEPLOVCLOKOV TOVG oToelwv onpaivel OTL pepikés @opég elvar OVOKOAO Vo
npocdiopiotel T0 mpoaypatikd tovg péyebog. Télog, Ta @owdueva «dMUOLPYIKNAG
AoyloTiKTG» amotehoVV Eva ok XopaKTNPoTIKS TNE Asttovpying g mheloyneiag
TOV YPMUATOOWKOVOHIKOV opyovicpdv. H ypnuaticmpiaxn ayopd €xel yvoon avtdodv
TV Bepdtov kot kdvet 6,1t pumopei ya va ta avtipetonicst. H adnbeia, BéPara, sivon
OTL Ol YPNUATOOIKOVOIKOL opyaviopol amd Ty mAELPd ToVG TPooTaBody pe KABe
TPOTO VA EKUETAAAEVLTOVV TIG WOTNTEC TOV HOVTEAOV, e OTdY0 TNV TEpoVLGincn
pikpdtepov cuvdrlov vroxpedoemv. IV’ avtév akpiBdg to Adyo, ot meplocdTEPOL
ypNHaTootkovoukol opyavicpol mapakohovBovval otevh and T eEAeyKTIKEC apyEe,
Le amOTELECLO 0 KOTAAANAOG 0ptopdc NG YpeokoTiag vo unv givotr To onueio ekeivo
oto omoio mn ol TV TEPOLOWKOY TOVG OToyElmV Eival KPOTEPN TV
VIOYPEDCEDV TOVG. AvoToyde, emewdn éyxovv ovuPel eAdyloTeG  YPEOKOTIES
YPNUATOOIKOVOUIKOV — opyaviopdv, Kabiotator dVokorog o0 éheyxog «kor 1
TpoTOTOiNo  TOL  HOVIEAOV  OMOKAEISTIKG YW  TOLG  YXPMLOTOOIKOVOUIKODG
opyoviopovs. IMapd i avotépo dvokorieg, ot EDFs A&eitovpyodv GpKETE KOAL
OTOVG YPNUATOOIKOVOUIKODG OPYOVIGUOVG KOl TPOCPEPOLV £YKALPT KOl £YKLPT
npogdonoinon  yio TVXOV YPTUATOOIKOVOUWKEG Ovokolieg mov evdéyxetar va

TPOKVYOLV.

3.2.5. EDFs kat AwfpoOpiopéves Katnyopieg Iliotoinzmtikng Ikavétntag

Ov BoBuoroyficeg g Standard & Poor’s ywo x60e xatnyopio MOTOANTTIKNG
KovoTnTag  moplotdvouy  pudvo  mOovoTNnTEG  YPEOKOTIAG, €V TO  CUCTNHO
Babuordynong e Moody’s mepthapBavet, emiong, kol éva pétpo g mBovOTNTOG
(mwbg (probability of loss), Omiadn EDFxLGD. TIlopépow ocvotiuato
Babuordynomng €xovv dnpiovpyroel kol diapopeg peydheg tpaneCeg. O Ilivaxag 8
Seixver v avtiotoyyia avapeso otig EDFs ka1 oto cvotiuato oEloAdynong
pepeyyvdmrog g Standard & Poor’s, g Moody’s, tg CIBC, ¢ Nation Bank kot
¢ Swiss Bank Corp.
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Ilivakag 8: O EDFs o oyéon pe GAra ovotiuata afworéynong (azyy: M. Crouhy, D. Galai & R.
Mark, 2000).

EDF (bpy  S&P Moody's  CIBC  Natienbank SBC
24 sAA 2Aa2 1 cl
410 AAJA Al P AA G
10-19 A/BBB+ Baal 3 A C3
19-40 BREB+/BBB Baald 4 A/BB 4
40-72 BRBR /BB Bal 4.5 BBB/BR Cs
7210 BB/BR Bal 5 BB C6
101-143 BB B+ 131 5.5 BB 7
143202 B4/B B2 6 BB/R C8
202 345 B/B B2 6.5 B (L

Méca oe kdbe dafabuicuévn katmyopia, ot TOAVOTNTEG YPEOKOTIAG TWV
OQEETMV £lval GLYKEVIPOUEVEG YOP® 0td TN dwipeco. [Tap’ dha avtd, 6mwg Exovue
Nnon avaeépey, n péon mbavémra ypeoxomiag yia kébe doPabuicpévn katnyopia
glval opketd peyoAltepn o’ v mOavOTnTe YPEOKOTiaG MG TUTIKNAG E€TAPElOg.
Av1o ovpPaiver ot oe kdfe koatnyopic mepiéyeral €va GUVOAO ETOLPELDV TIOV
yapokmnpiletor and onuavtikd peyaidtepeg mbavoteg ypeokomiac, eEaitiog Tov
exfetikov Tpdmov petafoArng twv mbavotiTov ypeokomiag, kabdg avEdvetar o
kivduvog ypeoxomioc. Avtég efvarl etaupeieg mov Oa Empene va siyav vroBiPachet,
aAAG kTl TéToo dev €xel ovpuPel wg Thpa. Ymhpyovv, SUwg, Kol etoipeieg mov Ba
émpene va €yovv avaPabpiotei, oAkd avtég dev ernpedlovv To 1610 TN pfom TN TG
mBavottag ypeokomiac. O Mivakag 9 deiyver tn dwaxdpaven twv EDFs uéco o€

kG0e kaTNyoplo TOTOANTTIKNG IKAVOTNTAG.

Mivakag 9: Awkdpaven tov EDFs péoa oe kéfe SwPabuiopévy kamyopia (mpyi: KMV

Corporation).

Quantiles 10 28 50 75 90 Mean

AAA (.02 0.02 002 0.02 010 0.0
AA 0.02 0.02 0.02 0.04 0.10 0.06
A 0.02 0.03 0.08 0.13 028 0.14
BBB 0.05 0.09 015 0.33 071 0.30
BB (012 0.22 0.62 1.30 2683 1.00
B 0.44 0.87 200s 380 7.1l 330
¢ 143 209 407 1224 )882 Iy

Amd v mponyodpevn aviivon pmopodv va efoxBodv tpla adAoya
ovunepaopote. Ilpdtov, aeod o1 opyovicpol a&lohdynong  @epeyyvéTTOG

yapaxtnpiovtol amd pio oNUaVTIKY Xpovikh) koBvotépnon oto vo adrdlovv Tig
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agloAoynoelg Tovg Yo TG etaipeieg mov eival amopoitnTo, M 16TOPIKN cuyvdTnTa
mapapovig oty dw katnyopia Oa mpémer va  peyaAomoel TNV TPAYHATIKY
mbavétnta va €xet wa etatpeia v d10 moToAnTTKY KavoTnTA LETd 0mtd €va £TOC.
Agbvtepov, n péom 1otopikn mbavémra ypeokomiog Teivel vo peyalomolel Tnv
TpaypoTiky mBavdtnTa YPEoKOmOg YL TG TLMKEG etoupeiec péco o kabe
dwPabcpévn katmyopla, eEattiog e SEOpAc ovapesa otn HEST T Kol T
didpecso g mbavotnrtag ypeoxomiag. Tpitov, av N mbavotnta napapovig otnv dia
katnyopio aAAd xor 1 mbavétnto ypeokomiag eival apketd peyGAeg, TOTE OL
mOavOTNTEG QALY TCTOANTTIKNG IKAVOTNTAG TPENEL V. efval Thpa TOAD Hikpég.

H KMV, oty mpoondfeid g va OVTUETOTICEL TIG TOPOTAVEO OVOKOMEG,
KaTAoKeLaoE éva 0o Tng mivaka mBavotiTev, o omolog sival oTnplypévog oTIC
mbavotnteg ypeoxomiog kol oy otig dwPabuicuéveg katnyopiec. Or avBpwmor ™G
KMV Eexivnoav vo katatdooovv Tig etaipeleg oe opadeg GORQMVO UE TG
avapevopeveg mBovOTNTES YPEOKOTIAG TOVS, oL elval TumkEG Yo kKGbe katnyopla,
£T01 OOTE VO PNV LRAPYXOLY OAANAOKOADYES avtdv Ttov ouddwyv. o mapddsryua,
OAeg o1 etanpeiec pe avapevopevn mbavdmra ypeoxomniog (EDF) pikpdtepn and 2 bp
pmkav oty karnyopia AAA, érnerta avtég o1 gtaipeieg pe EDF mov xvpaivetat amd
3 bp wg 6 bp pmnxev oty katnyopia AA, evhd exetveg o gtopeieg mov €xovv EDF
and 7 bp wg 15 bp avixav otnv kammyopio A. Me mapdpoto tpdno cuveyiletar n
Swdikaoio xar ywe T vEOlowmeg KOTNyopleg TICTOANATIKNG KAVOTNTOG. XT)
CULVEYEWL, YPNOLUOTOIDVTIAG TO 10TOPIKa dedopéva arraydv twv EDFs, n KMV
undpeoe va kataokevdoel éva véo mivaka mbavotitwv (Ilivaxkag 10), o onolog eivar

napopolog o dopn pe tov Ilivaka 2 g Standard & Poor’s, mov avomapdyetor g

ITivakag 11.

Mivakag 10: [MTivakag mbavotfitev petafaong g KMV ya éva érog Bacer twv EDFs (mnyh: KMV

Corporation).

BBB BB B CcCc Default

2.45 0.14 0.02
0.04
22 1.97 0.10

24.53 3.41 0.71
2.01
1.79 17.77 10.13
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IMivakag 11: Ilivakag miBavotitov petafdoswv Bdost tov mpaylatik®v oAlaydv kotryopiag

TMOTOANRTIKNG KavdTnTag (mrys: Standard & Poor's).

Rating at year

AA BBB B CCC Default
8.33
50.65 7.79 0.06 0.14 0.02 0
2.27 5.52 0.26 0.01 0.06
BBB 0.33 395 86.93 5.30 1.17 1.12 0.18
0.03 0.67 7.73 80.53 8.84 1.00 1.06
0.11 0.24 0.43 83.46 4.07 5.20
0.22 0 0.22 1.30 2.38 11.24 64.86 19.79

Iap’ dha avtd, ot drapopég otg mbavdmTeg Ueto&d TV dvo mvikwy sival
EVTUTTOCLOKES, aAAE avapevopeves. Zoppwva pe v KMV, extog g xotyopiag
AAA, n mBavémta va mopapeivel pa etapeia oty da motoAnmiky kotnyopio
givor peta&l Tov picol Kol TV Y% TOV 16TOPIKGV TBAVOTHTOV IOV Tapdyovial and
TOVG 0PYOVIOHOUG a&loldynong eepeyyvdtnrtag. Or mbavotneg ypeokomiag tng KMV
givat, emiong, yapnAdtepec, Wwitepa Yo TS ETOPEIEG U YOUNAR TIGTOANTTIKA
kovoTnTa. Axdun, ot mbavotnreg petaxivnong oe pa GAAN katnyopio ivor
vynhdtepeg Yo v KMV, edikd ywoo tig xatnyopieg exeiveg mov Ppiokovtar amnd
TAve Kol amd KATw an’ TNV Katnyopia mov aviKel Tdpa 0 KAbe 0pethétng.

AVTég 01 010popéc avdpesa atovg dVo mivakeg propel va Exovv agloonpeint
emidpactn oTovg vroAoyopolg yio. o VAR, Omwg avtol €yvav 610 mPomnyoLuEVo

Kepaialo, ovpeava pe o povtéro CreditMetrics.

3.2.6.'Eieyyog toov EDFs wg Métpo tng Xpeokomiag

O «xubopropdg ™G omédoong evog UETPOL ypeokoTiag elvol TOLTOXPOVMS €va.
BewpnTikd kot Eva eumelplkd mTpoPAanpa. Xty mpaln, pikdvrag v andédoon N yia
npoPhrentikny dvvatdtnta evdg povtélov, evvooivpe to Pabud otov omoio awtd TO
povtého pmopei va pag Bonbrioet va extiufcovpe, 660 10 duvatd akpiBéctepa, TIg
mBavoTnTeg Ypeokomioc. Avtd onuaivel 6Tt 6 UMOPOVHE pHE OMOAVTN GLyovpd va
katatdEovpe T d1Gpopeg eTaupeieg oe koatnyopieg, avéloya pe to ov avtég Oo

ypeokomioovy 1 Oxt. Zav omotélecpo, ywo v extipnon g anddoong evog
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LOVTELOV, YpewdleTar Vo eKTIUNOOVHE TNV KOVOTNTE Tov va dtakpivel avapesa og
SrpopeTikd eminedo MOTOTIKOD KvOHVOL.

[No mapaderypa, og vrobécovpe 6Tl e@apuoleTal 1) TOALTIKY TOV U1 SAVEIGHOD
og gtapeieg pe EDF pikpdtepn tov 2%, mov avricTol el mepimon oIy TIGTOANTTIKN
xotnyopia B. To mhsovéxkmua avThig TNG TOALTIKHG £ival 1| 0TOQLYT TOV dOVEIGUOD OF
gtTalpeieg mov £yovv oyeTIKA LVYNAY mBavdtTa ypeokomiog Kot | avTdV TOV TPOTO
amoPEVYETAL O SUVEIOUOC ETALPEIDOV OV polpaia ypeoxomovv. To kdoTog AVTAG TG
noltikng elvar 6Tt 8¢ Saveilovpe apretéc etopeieg mov Bpickovior kdtw and tnv
motoAnmriky kamyopie B, amd mig omoleg, duwg, 10 98% mepimov TEMKG Of
ypeoxomel. Xvverdg, éva HETPO TG amddoong evog poviédov eivar 1 ovtoAdoym
(tradeoff) peta&d TV eTaPEdV MOV YPEOKOMOVV KOU 7OV QMOPEVYOVHE VO
daveicovpe kol TG avaroyiag TV TOPELOV OV amokielovpe. AvTov 0V, 818(;1)?;{77\
avtodoyn glvar, cuvABog, VOOt O 1 «KapmOAN Svapng evog poviéhim. (power ¥
curve of a model).

Y10 IZyqpa 19, yio mapddetypa, oneikoviCovior o1 KapmOieg SUVULTG TmV
EDFs xou n PoBpoAdynon yi 10 TpOTAPYIKO KAl ovOoQGAMOTO ypéog (senten™
unsecured debt) amd éva peydro opyaviopd agloddynong xpéove. Ta dpra andpprymng
yio Tov mAnBvopd amewovilovtar otov opidvtio dfova kor m avoroyi Tov
YPEOKOTHV TOV amokAgiovral oe kGBe dplo amdppyng eaivetor otov kabeto dEova.

Av kotataEovpe Oheg Tig etapeieg cOLpwva pe Tig EDFs Toug kat emPailovpe éva.
opro andppryng g TéEng Tov 10%, t6Te amopevyovpe va daveicovue 10 73% tov
ETOPELDV TOL TPOKELTAL VO XPEOKOMNGOVV. XVVERAS, un daveilovtag T0 katdTepo
10% v eTapsidv, 61wg avtég katatdocovtal pe Bdorn tig EDFs toug, PTopovpe va
amo@UYoLHE T0 73% OA®V TMV EMYEPNCENOV MOV TEALKE Ba YPEOKOTNCOVY. AV TTAAL
fécovpe w¢ dpro amdppyng to 30%, ToTE EYOVUE TN SVVATOTNTA VO OTTOQVUYOVHE TO
Savelopd 1oV 97% TV ETAPELDY IOV TPOKEITAL VO, YPEOKOTNCOVY Kal, PUGIKE, av O
Saveicovpe kapd etoipeia, dnAadn Oécovpe éva 6plo amdppyng TG TAENG TOL
100%, 10t 0mo@elyovpe TO davelopd AV TOV ETOIPEUDY TTov Ba YPEOKOTGOLV.
Tounepacpatikd, ywo éva dedopévo dpo ambppuyng, 600 peyaAvtepn eivor m
avoroyia TV YPEOKOTIHV IOV amokAeiovtal, TG0 mo pueydAn eivor 1 duvatdmra Tov

LOVTELOL v S10KpivEL TIG VYNAOD TOTMTIKOD KIVOUVOD Gmd TIG YOUUNAOD MCTOTIKOY

KvdHvov eTaupeies.
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Iympa 19: H «mpoPrentikiy §bvaun twv EDFs 6g oyéon ue 11g Pubporoynoeig twv oporoywv (mnyr:
KMV Corporation).

Default Predictive Power
EDFf and Bond Ratings
Rated Universe
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Zympa 20: Xpeoxonieg tov eraipetdv otig HILA. yia o 1973-2001 (7mnyn: KMV Corporation).
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Iyfipa 21: H Sudpecog tav EDFs v Tig opepikavikeg etaipeieg ue fubpordynon A, BBB, BB ka1 B
(7yy#: KMV Corporation).
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Zyfpa 22: H mopeia e EDF mpwv 11 gpeoxonia (zyyq: KMV Corporation).

EDF PRIOR TO DEFAILT
RATED COMPANIES ONLY

H ocvvolwn mBavotnta ypeoxomiag Kal, CUVERDS, 1 MBAvOTNTO ¥PEOKOTING
KGOe eTanpeiag mapovctdlel oNUAVTIKEG SLOKVUAVOELS KATA Tr SAPKELD TOV YPOVOL.
Zto Zynpa 20 epoavifetor to 1w0topikd tov ypeokommv otig Hvouéveg [Tolteieg
Apepixng, yuwr T Xpovikn mepiodo mov extetvetar amd to 1973 wg 1o 2001. To
Sidypappa deiyver 6Tl évag yevikde kavovag etvar va mepipévooue dimhacioond 1
TPUTAICIACHO TGOV TOAVOTATOV Xpeokomiog HETAED TV KAADTEPOV KOl YEPOTEPWV
PAoE®V TOVL MOTOTIKOV KVKAov. [ivetal, Aowdv, avTiAnntd 4TL éva AMOTEAECHATIKO
LETPO TOVL TOTMOTIKOV KvdOvov de pmopel va vmohoyicel Tig péoeg mbavoTnTeg
ypeokomiag Katd Tn digpkew Tov Xpovov, arrd, avtibeta, npénet va avrikatontpilet
I oAhayég otov ToTeTiKd Kivéuvo mov cupPaivovy ues’ 1o xpdvo. Emerdn o EDFs
gvoouotdvoov TG ofieg Twv meplovowkdv  otoygiov, Pacilopeves oty
TANPOQEOPT O ard TNV ayopd TV HETOXMV, Umopovv va aviikatontpilovv Tig edcelg
TOV TOTOTIKOD KOKAOV pe évav mpoodevtikd tpdmo. o mapdderypa, to Zyfqpa 21
napiotdvel t dudpeco g EDF ywo Tig apepikavikeg etapeieg pe fabpordynon A,
BBB, BB xat B az6 tov Anpikio tov 1996 wg tov Ampikio tov 2001.

e eminedo erapeiag, M wKovoTNTA TOV HOVTEAOL va avTikatomTpilel Tov
TpéyovIo MOTOTIKG Kivduvo tng etaipeiag pmopel vo ektiunbel mapotnpdviag tny
oadhayn otnv Tr g EDF g etoupeiog, kabmg avth tAncidlel ot xpeokomnia. To
Tynupe 22 onewkovilel Tig Sidpecovg kon o TeTopTnudpia tov EDFs v tévie xpovia,
npwv Tig nuépeg ypeoxomiog yuu TG Pabuoroynuéves etapeies. Ov mBovoTnreg
ypeokomiog Bpiokovial oto 8e€1d, £T01 DoTE 0 YPGVOG OV KIVEITOL TPOG TAL APIOTEPE.
va vrodnAdver Ta xpovia og TN ypeokonia. Ou EDFs ameucovifovtal katé pufkog Tov

K&Oetov GEova. To erninedo twv Tipdv mg EDF éxel avodikn khion yio avavopeva
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emineda KvdOVOL ypeokoTiag, Kabhg N Nuépa g ypeokomiog mAnotdlel. Emmiéov, 1
KAlon av&avetal, kabhg N nuépa g ypeokoTiag TAnolalet.

[Tévte xpbvia pwv ) gpeokomia, N TN g dapécov g EDF tav eTaipeidv
OV TPAKELTAL VAL XPEOKOTTNGOLV givan mepimov 1%, mov avtiotoxel oe fabuoroynon
yopw oto BB. Eva ypdvo mpwv ) ypeoxomia, n didpecog éxet avéndei oto 6%. Katd
™ dudpkeln wapatnpnong avtod Tov osiyuatog, 1 ddpecog g EDF vy dieg Tig
Babporoynuéveg etaipeiec, CUUTEPIAAUPAVOUEVOV KAL DTOV OV YPEOKOTNOOV KOt
aUTOV TOL TEAKG O ypeokdmmoav, Htav mepimov 0.16% (m dduecog kol o
mocooTnudpe yo T Pabuoroynuéveg staipeieg (rated universe) efvar ot gvbeieg
vpaupés mov PBploxovror mapdAinia otov opildvtio d€ova oto KAT® WEPOG TOV
dwayphpupatog). Avo xpbévia TPV TN YPEOKOTIN, TO YAUNAOTEPO TETOPTNUOPLO TOV
pwov 1ov EDFs (1o mo emxkivouovo 25%) ToV €TAPEIdV 7OV TPOKELTOL Va
YPEOKOTNCOVV EEMEPVE TO AVATEPO TETOPTNUOPLO TOV Pabuoroynpévov etapeidv
(to Arydtepo emucivovvo 25%, omwg petpiéton and tov opyovioud a&lordynong).
Emouévamg, 600 xpoévia mpwv ) ypeokomia, T0 75% TV €Toupidv mov ypeokdnTnoay
elyav EDFs 610 KaTOTEPO TETUPTNHOPLO TV PoOUOAOYNUEVQOV ETAIPELDV.

I'evikd, de pmopel va vadpyel amokAeloTikd éva LETPO TG amddoong Yo o
povtéda ypeokomiag, énwg eivar ov EDFs g KMV. Ta m pérpnon g andédoong
gvog Tétoov  povtélov, elvar amopaitnto vo AapBdvovior vroym  Sdpopeg
napduetpol, ocovumeprapfavopévng g duvvatdmnrtag ddkpiong (discrimination
power) mov €xel avtd TO HOVTEAO, TNG KOVOTNTAG TOL VO TPOcapuOleTol OTIg
StaKVUEVOELS TOV TIOTOTIKOY KUKAOD KOl TNG KAVOTNTAG TOV VO AVTIKOTOTTPileL
éykaipo omOWdNTOTE QAAAYT OTNV MGTOANATIKY KavOTNnTA TV £Taipeidv. H EDF
ompileTal otV TANPOPOPNOT MOV TPOEPYETAL GO TN YPTHATICTNPIOKT] ayopd Kot
oand TG YPNUUTOOKOVOUIKEG KUTOOTAoEl Tav etolpeidy. H  Svvapwm mov
yapoxtnpiler Tig EDFs opeiletar, mpotiotag, atn duvau tng afiog Tov puetoxticod
kepaiaiov. Etval mold 60okoro va mapapével 1 Tiut] g HETOXNG UI0G eTALPEinG OE
oynhd eminedo, evd avty n etaipeio 0dedel mpog ™ ypeoxomio. H wkavémta
Slaxmpiopot HeTa &b VYNAOY Kot YOUNAOD TICTOTIKOD KIVOOVOU ETOLPELDY TPOEPYETAL
and 1o deiktn g amdoTacng wg T ypeokomia (distance-to-default ratio). Avtdg o
Seitng ovykpiver v kabapn a&ia g etoupeiog pe T petafintdTnd g ko, €101,

gumepiéyel Ol Tor Poacikd xapaxtnplotikd otolgion Tov moTwTKoD KIvdhvov.
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EmnpocOeta, enedn n kabopn ofio Poociletor o Tipég amd T YpNUOTIOTNPLIKT

ayopd, anotelel Evav £ykaipo kot £YKvpo kTNt g a&iog pag etonpeiog.

3.3. Movtého Alrohéynonc Kepararokdv Podv mov givar Yrokeipeveg otov

Kivdévvo Xpeokomiag

H amotipnon evog opordyov pe 1o poviého CreditMetrics eivol apketd amhf kou 1
TEPLYPaEN NG €YEL Yiver MO 610 TPOTYOVUEVO Ke@aiao. Av o ypovikdg opilovioag
givar éva €tog, tote M mpobeopaxn aflo (forward value) evdg opordyov eivor n
apoeopinuévn a&ia tov LeAAOVTIKOV KEQOAALOKOV POV UETA TOV £va Ypdvo, OOV
ot Tpoe&oPAnTikol mapdyovieg eEdyovral amd TV TPOBESUIOKT KAUTOAN 0T0dOcEDY
(forward yield curve). Ka6e xatnyopio motoAnnTikng KovOTnTag GUVOEETOL UE HIC,
OUYKEKPLEVT] KAUTOAN amod0CEMV Kol 1 KATavoun Twv pelhovikdv afubv
TPOEPYETAL O TOV Tivaka mOovoTATOV petdfoong oe dAAN katnyopio.

H =mpocéyyion mov axokovBel to poviého g KMV eivar teheing
drapopetikn, KoBdg eival cuvenng pe T LeBodoAoyia 0mOTiUNOTC TOPUYDYWY Y10 TOV
voroyiopd g aflag HEALOVTIKOV KEQAAOWKAOV podv, Yo TG Omoisg LIApyst
apeparotnra. I'vopilovtag ™ ypovikn ddpbpwon twv EDFs yuwn k4Be oQelhéTn,
pumopovpe vo vmoloyicovpe tnv kabapn mopovca afio ond omowdNmoTE POT)
apéBourwv keparaiov. To tehevtaio PrApa, mov Ba o cvintioovpe otV emduevn
evoTnTO, mEPLYpdoel ™ pébodo efaywyng g kotavoung tov nudv yo évo
XOPTOPLAGKILO.

ITio ovykekppéva, 10 Hoviého TpoAdynong g KMV Booileton oto

«oVvdETEPOVL  plokovy HOVTELO a&tokéynongso, OV, €momng, €ivar yvwotd oG

30 3¢ évav «ovdétepov pickov kéopo» (risk-neutral world), 6Xa To Gropa eivan adiaPopa wg TPOg ToV
kivduvo. Ze évav T€1010, AOGV, KOOHO, oL emevduTég dev anottovv anolnuinen yw to pioko mov
avaiopfavouy Kot 1 avapevéuevn orddoon 6Amv tev alidypapwy gival To xwpig picko emtdrio. Mia
ROAD CTUAVTIKA YEVIKT apyf otnv TipoAdynon moapaydywv eivat 1 «ovdétepov piokov amotiunon»
(risk-neutral valuation). Zdpewvo p’ ovt TV apyf), Hmopolpe, ywpic kavéva mpéfAnua, va
unoBécovpe OTL 0 KOONOG efval ovdétepov piokov, 6tav Tipoloyodue Tapaywya. Ta anoteAéopoTa oL
naipvovpe P’ quTdv 1OV TPOMO 1oYdoVV St pévo yia Tov 0vdETEPOL pickou x6opo, oAAd Y kdbe
xéopo. Mpénet va onpewwdel 611 1 ovdétepov pickov anotipnon dev avagépet 611 o1 enevdvTég eivon
0V8ETEPOL WG TPOg Tov kivouvo. AvtiBeta, autd mov avagéper givon 6t To Tapdywya, drwg givar Ta
SIKaibhpoTo, Uropovv va anoTiendoldyv pe Ty va6Beon 6Tt o1 emevOLTEG Eival OVBETEPOL WG TTPOG TOV
kivéuvo. H ovdérepov piockov amotipnon eivarl éva moAD amotehecuatikd epyoieio, apod og &vov
oudétepov piokov koéopo §00 anhé mpéypata cvupPoivovy:

1.H avapevépevn anodoon and 6ia ta abiéypoago. ival 1o xwpig picko emitdxio.

2.To ywpig piocko emtékio eivar 10 KOTEAANAO £mTOKIO TPOEESOANGNG OAOV TOV AVAPEVOUEV®Y
UEAAOVTIKAY KEQOAULAKDV PODV.
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npocéyylon tov Martingale (Martingale approach) otnv onotipnon tov aéloypdeav,
kot 10 omofo mapdyel TpEG Om@g M mpogLopAnuévn avopevopsvn ofic TV
pelhovtikd@v xepaiowakdv podv. H mposdoxia vroloyiletar ypnoponoidviag Tig
«oVdETEPOL piokov MOBAVATNTESH Kot OYL TIG TPAYHATIKEG TOAVOTNTES, OTWS AVTEC TIG
TAPOTNPOVLE STV ayopd omd Ta WToptkd dedopéva 1§ Tig EDFs.”! Yroférovoc, yia
mv dpa, 6Tt EEpovpe TG va eEAYOVUE TIG «OVSETEPOV ploKoL THAVOTNTES) amd Tig
EDFs, t6te 1 anotiunon tov aféBaiov Keeahowokdv podv tpaypotonoteital o€ d0o
otadw. Ilpdta yiverar 1 Tipwoidynomn tov pépovg TV podv mov dev £xel kivéuvo
ypeokomiag xal, émeita, axoiovfel to pépog ekeivo mov eivor extebepévo otov

moTOTIKO Kivduvo.

3.3.1. H Ilepirtoon Tipordéynone prag Moviic Keparaakng Porig

‘Ectw 6Tt éyovpe éva opdroyo undevikol tokopepidiov (zero-coupon bond), To omoio
vrooyeTaL 6Tl Ba mANpdoel oto TéAog Tov Ypovov $100, pe T0o0oTO EMAVAKTNONG
(recovery rate) ico pe (1-LGD), av 0 ekddTNG Tov 0oAdYoL ¥peokonfioet. Aniadi, To
LGD (Loss Given Default) givat o1 andlreieg mov Ba éxovpe o€ mepinTon (peokomiog
TOL OQEAETT, Ot otoleg vroBéTovpe 6TL eivan 40% oTo cLYKEKPIHEVO TTapadetya.

To pépog tmv podv mov dev €xel kivdvvo ypeoxoriag, dniadn to $100(1-
LGD), tipoloyeital pe 10 yv@oTrd TPOTO VTOAOYIGUOV NG mapovoag o&ing Hiag
UEALOVTIKHG PONG, YPNOWOTODVTAG TOV KATAAANAO TTPoeE0@ANTIKSG TapdyovTa, Tov
gEdyeton amd ™ yopic kivduvo ypeokomiag mpoeopAntikny kapmoAn (default-free

discount curve). Apa, Oa £xovpe:
PV, = PV(risk-free cash flow) = 100(1-LGD) / (1 + r) = §54.5,
4mov r eivatl To povoetég ywpig kivduvo emtokio (risk-free rate), to omoio vrotiBetar
4t eivat ico pe 10% 070 CUYKEKPIHEVO TAPAOELYLLA.
To puépog TV podv woOV £€xel MOTOTIKS Kivovuvo  TiLoAoyeitat

YPTICLOTOLDVTAG TNV TPocéyyion Tov Martingale, dnAadn:

PV, = PW(risky cash flow) = Eg (discounted risky cash flow),

3! Bagne, yia napéderypa, otoug Jarrow kat Turnbull (1997).
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émov 1 avapevopevn tpn Eg vrohoyiletar ypnolponoldvag my «ovdétepov pickov
mBbavotntay (risk-neutral probability). O coppoicpuds Q eivar 1 ovdétepov pickov
mBavdTTa 6TL 0 gkdOTNG B ypeoronnoeL o€ €va £T0G and TP Kot vrobéTovpe dtL

eivar 20%. Téte Exovpe:

. lOO-LGD~(1—Q)+0-Q:100~LGD-(1—
1+r 1+~

D _g91.

PV, = PWV(risky cash flow)

‘Etot, 1 cuvolum mopovoa afio avtod Tov OLOAGYOV pndevikol TOKOUEPLOIOV, OV

VOKELTOL OTOV KivOuvo ypeokoTiag, eivar To dBpotopa tov PV kat PV, dniady:

PV =PV, + PV,=854.5+$29.1 = §83.6.

H nopondve Swdikacio eaivetat kot dtoypappotikd oto Zynpa 23.

Tyfua 23: H anotiunaen piog povig KEQOANLOKNG poTig IOV VAGKEITAL G TIGTMTIKG Kivdvvo (zyyr: M.
Crouhy, D. Galai & R. Mark, 2000).

v. ‘ - - -
no defanit /x, Stou /I $100(1-LGD) /_,f SI00XLGD
P, v
S0 // 10 S0
’/’ . /.J P
4 4 .
\. t S )
0 N, © B 0
: o
4 . .
default * ., v, )
™ $100(1-LGD) A 5100 (1-LGD) A 5
Risky bond Default free component Risky component

Av 10 810 opdroyo dev avtipetdmle xivouvo ypeokomiog, n napovoa afia
tov Ba fltov amhd n mpogEopAnuévn Tov alio, yPMOUOTOIDVTAG TO YWPig picko

gmtokio, dniadn:

$100
(1+7)

= $90.9.
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‘Exovtag vmoAoyicer v afia Tov opoldyov koi yir T dV0 MEPITOCELS,
umopovue vo BpovpE TO LIVICGONEVO TTPoeEo@ANTikd emttokio (implicit discount

rate), R, mov Ba avtanokpivetal otov kivduvo ypeokomiog, dSniadn:
R=r+CS,

omov CS (credit spread) eival 10 katdAAnio mepBdplo kEPSOVE Yot TOV TOTOTIKO

Kivouvo mov avaioppdavove. Etot, £xovpe:

lOO-(l—LGD)+100-LGD-(1 Q) 100 (15)
1+7 1+r 1+r+CS’
Avvovtog v (15) og mpog to CS, Exovpe:
g - LGD-Q-(1+r)' (16)

1-LGD-Q

2T0 CUYKEKPLUEVO TTOPASELY LA, TO TEPODPLO KEPSOLG VG EToug eivar 9.6%, omdte 0

katdAAnio R elvan ioo pe 19.6%.

3.3.2. I'evikevpévo Movrtého Typoroynong ywo éva Opéioyo 1 éva Advelo mov

Yrokerrar atov Kivovve Xpeokomniag

H mponyoduevn mepintmon pmopel €0xoAa v YEVIKELTEL yio TNV OMOTIUNON HI0G

ocvveyoig pong keparainv. Eota 6T o1 kepahaiokég poég eivar ot Cy, ..., G, ..., Cp,
TotE!
n C " 1__ . C
PV=(1 —-LGD)Z——’T+LGDZ%, (17)
i (7)) i (+r)”

7 o€ ouveyn xpovo,
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PV=(1-LGD)Y Cie " +LGDY (1- 0)Ce ™, (18)

i=1 i=l

6mov O, vmodnidvel TV eTOOPEVTIKY «oLdETEPOL piokov» EDF 610 ypovikd

opilovta t;kon 7 = In(1 + 7).

Hapaderypa 3. Hékovpe va vroloyicovie v afia evdc mevtaetods opordyov e
ovopactik| ol $100, to omolo mAnpdver oo kovmdvt 6.25%. YroBétovpe 6L T0
xwpig plorxo emroxio eivar 5%, 10 LGD elvan 50% Kai o1 emMOOPEVTIKEG OVOETEPOV

pioxov mbBavotnTeg divovial oTov Tapakdte mivaka:

PV .
=
0.951
2 0.9048 6.25 2.83 271
0.8 6.25 2.69
4 6.25 2.56 231
5 41.37

Tvvendg, éxovue PV'=PV;+ PV, =3$99.07.
Avti 1 peBodoroyia epappdletal, akoun, Kol o€ ATl MOTOTIKE TApdyya

(credit derivatives), 6mwg eivar éva default put.
3.4. E€ayoyi Tov Ovdérepov Piokov EDFs

[Tponyovpévag ypnolpomotjoope Tig ovOETEPOL pickov mMOAVOTNTEG YO TOVG
VIOAOYIGHOVG OG, YOPIC VO EYOVHE avapépel TOV TPOTO UE TOV ONOI0 TIG EKTILALLE.
Topa, howmdv, Oa egetdoovpe mhg vroroyilovian avtég ot mbavdtnieg. Zoupwva pe
10 HETPO TNG 0LBETEPOL piokov mbavodtnTag, T avapevopevn anddoon SAav twv
aE1oypagov gival 1o yopig pioko emrdkio, Yo kémowo ypovikd opiCovra T. Apa, 1
ovdétepov piockov EDF 1 Q eivar opiopévn wg n mbavomra xpeokomiog, dnaady n

mBavotnTa 6T N el v Teplovclk®@Vv ototxeinv oto ypodvo T Ba méoel kdtw and
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10 onueio ypsoxomiag DPTr, GOUE®OVA UE TNV TPOTOTOUUEVT] O0VIETEPOL PioKOL

Swadikacia yio v akio tov neplovcokdv otosiov, V' :

O = Pifl’," <DPT,]
= Pr{int), + (r - 1/ 2)0)T + 0T Z, <InDPT, |

.y, /DPT, 1+[r-(1/2)c* 1T

2 P{ZT < AT

]— N(-d,"), (19)

omov N () etvar i1 aBporoTikn Tumikn kavovikn katavour] (cumulative standard normal

distribution) kot

. _In[V,/DPT; 1+[r - (1/2)* )T

oT ’

dZ

ue (dv," [V )=rd, +cdW, , émov W, eivm n tomky xivnon Brown (standard
Brownian motion) kot M JT. Z, =W, -W, glvan kavovikd Katoveunuévn pe péco

undév ko Srtaxbpavon ton pe 7.

Av 1 EDF ovtiotorgovoe akpipdg oty meproyn mov sival kdtwm and to onpueio
ypeokomiag oto ZyMqua 8, 1ote Oa giyape:
EDFr= N(—dz),

4mov 10 d; 1o £xovpe fON opioet ot oxéon (3), Snhadn

_ In[Vy/DPT, 1+ [u~ (/)0 1T

d
2 AT

Apod woyoet oL —d, +((,u—r)\/f )/O’Z d,”, ovumepaivovpe 6T M 0BpoieTiKn

ovdétepov piokov EDF, Qr, oto ypovikd opilovta 7, umopel va exppaoctel g e&Ng:
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0, = N|:N" (EDF)+ —(/‘; ) \/ﬂ . (20)

Eme101] 1oydel 6TL p2 7, cvumepaiveton 6t O, = EDF,, dniadn n ovdétepov piokov
mBavdTTa XPEOKOTIAG, TPOCAPUOCUEVT VIO TNV TN TOV KvdVVOoL, eivat vynAdTEPT
oz’ TNV TPAYUATIKH TOavOTNTO YPEOKOTIOG.

Yoppwva pe to poviého tov CAPM (Capital Asset Pricing Model)*? 1oYVEL

ot
u=r=pr, (21)

omov:

* [ eivatl 1o beta tov TEPLOVGIKOV CTOYEIWVY TNG ETALPEiRG e TNV aryopd:

_ VR Ry) _ oo O 22)
var(R,, ) Oy ’

ue R xot Ry va cupforifovv Tic amodocels TV TEPLOVGIOKOY GTOWEI®MY TNG ETOPEing
KOl TOV YOPTOQLACKIOV TNG ayopds avtictowd, o kKoi gy va cuuPoAifovv Tig
petofAntotnTeg g omddoong TV MEPIOVCIIKAV oToKEiV NG eTapeiag Kol g
amddoong g ayopdg avtiotoyyo Kol Rho va ovpfolilel n cvoyétion petaéd tov
amodHCEMV TV TEPLOVOLOKADY GTOLXEIMV TNG ETALPELRG KOl TNG AYOPag.

* 7 givol To premium Yo TOV Kivouvo Tng ayopdg yw pia povada piokov Tov beta

ue:

T= iy -7, (23)

2 To CAPM (Capital Asset Pricing Model) fj cdhidg to Yndderypo Amotipnong Kepahatovyikdv
Zrorsiov vrootnpilet 0TL N avapevopsvn anddoon pig emEVEVOTG MPEMEL VO GUYKPIVETAL PE TNV
anodoon g enévduang mov dev xel kaBérov kivduvo (m.y. évioka ypapupdri Anpociov) cvv éva
enuAéov premium yio v amolnpinon tov mAfpag diapoponompévov enevduTy Yo To picko g
enévdvong mov avorapPdver. To premium autd e&aprérat and 10 cvvieAeaty beta g enévdvorg.
Anhadn, 1 avapevopevn omédoon piog enévévang i sivar: E(R;) = Ry + BIE(Ry) — R/.
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OOV Ui KOL U QVTITPOCOTEVOVV TIG AVUUEVOLEVEG ATOOOTELS TOV XOPTOPVAAKIOV TNG
ayopdc Kol TV MEPLOVCWKDV ototyeiov tng etapeiag avtiotovya, kal » gival to
ywpig kivouvo emtdkio.

Yvvemdyeton ot

Kol _ BT Rho = RhoU, (24)
o o Oum

Avtikabiotdvtag v (24) oy (20), npoxdnrel Otu:

0, = N{N“ (EDF,)+ Rhoi«/'f] (25)

Oy

To Rho pmopel vo ektiunBel and ) ypapuikyy molvdpéunon tov aroddcemv Twv

TEPLOVCLAKDV CTOEIWV GE GYEDT HE TIC AmOOOCELG TG 0YOPaG:

R=a+pR, +¢, (26)

OOV 0 GUVIEAEOTAG @ gival 1 ToUn NG Ypaupkng teAwvdpdunong (intercept of the
regression) xai € givar o dwrtapoktikdég 6pog (error term). To Rho etvon omhd n
TeTpayaviky pilo tov R*1ng roAvSpéunonc .

Imv wpdén, 1o w, dnhadn To premium yw TOV Kivouvo g ayopdg, eivol
dbokoho vo exktiunBei pe otamioTikég peBodovg Kol mowkiker pe to  xpdvo.
EmnpocBeta,  EDF dev eivoan akpidg 1 oxwacpévn meployr] kétw on’ 10 onpeio
ypeoxomiag Tov ZyRHatog 7, Kol 1 KOTOVOUT] TWV OMOSOCEMV TOV MEPLOVCLAKDV

otorxeiav dev eivor akpipdg N xovovikh. e 6hovg avtovg tovg Adyovg, 1 KMV

3 To U eivat 1o market Sharpe ratio, dniadfy n enwrAéov anédoon avd povada petafintdmrag g
ayopdc yia 0 XapToQuAdKto TG ayopds. Oco peyodvtepn Tun €xel o deiktng tov Sharpe, 1600
KoAOTEPT £ival ) ar6300T TOV GUYKEKPIPEVOL YapTOQUAaKiov katd v eetaléuevn mepiodo.

* O ovvreheothg Tpoodiopiopol (RY) amotelel, ovowrotikd, éva deiktn T0V T6GO «KaAd» Eival To
vdderypo mov Eyovpe exmpficel. ‘Oco peyokdtepn eivor M T TOL R?, t600 KaAdtepn elvan n
TPOGOPHOYH TOV VTOEIYNATOG oT0 Sedopéva TOV detyparog kot aviioTpoga.
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exTIHd Vv ovdétepov piokov EDF, Or, owkpipdvovrag (by calibrating) to market
Sharpe ratio, U, ka1 10 6 otv axdrovdn oyxéon, ypnowonoidvtog dedopéva amnd

opbdroya:
Or=N[N'(EDFy)+ RhoUT?], 27)

omov 1o 6 givan pio ypovikn TapdpeTpog, mov BempnTikd Tpénet va ivan ion pe Y .
YnoBétovtag 6Tt £xovpe Tig amodOGELg TOV OLOAOYOD undevikol Tokouepldion

via Evav OQEAETT), TOTE, GUUPOVA UE T oxéomn (18) mov mapovoldotnke vaopitepa.:

e " =[1-LGD)+(1- Q)LGDE™ (28)

ywai=1,2,...,n, émov ﬁ,. givat 1o Sapkdg avatokillouevo emTdKIo TOL OLOAGYOV UE
UNOEVIKG TOKOUEPIDIO Yo TOV OQELAETY), ONAdN E,. =In(1+R;), yio ™mv mepiodo
PEXPL TN XPOVIKN GTIYUN 4, 7, €tvon To Srapkdg avatoki{dpevo xopig kivéuvo emtoxio
Y10 opOA0YO pndevikov Tokopepdiov, dnhadn 7 = In(l + 1), ywa v nepiodo uéxpr

YPOVIKY| GTLYUN £, £TCL DOTE!
~ 1
7 =-—In[l- Q,LGD]. (29)

T

1

N

i

Zvvdvalovrag v (27) ko v (29) mpoxdmTel:

~

R -7 =—Lin[l- NN (EDF, ) + RhoUT*)LGD), (30)
t .

!

_~

omov R, —7 eivon 10 meplBdpro k€pdoug 6To0 OUOAOYO OV €xEL EKOMOEL O OPERETNG

v TV epiodo pExpL TN XPOVIKN GTIYUN &, TO omoio eivan dpeca mapatnpioio amd

10 oTOLEl TNG Oyopdg ETAIPIKAOV ouokéymvss. To U xor 10 8 xabopiloviar kot

3 "Eva gpumelpixé 0&pa mov mpokvntet eivat av Ba mpénel 10 mepB@OPLo képdoug (corporate spread) va
vnoroyileton néve otnv Treasury curve 1}, avtiBétog, mdvm ot LIBOR (swap) curve. ®aiveran,
mévtog, 01t givar koAbTEpO va ypnoiponoovpe tn LIBOR (swap) curve yio 1oV DIOAOYIONS TOV

nepOwpiov képdoug.
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11010V TPOTO, Ohote va Taptalouv 660 yiveral kaivtepa oty (30), ypnopuonotdvag
™ 1€B0dO TV eAaxiotov TETpaydVEOV. ZTN cuvExela, £xovTag To KotdAnia U kal 8,

LTOPOVHE VO TO AVTIKATOOTIcoVUE oThV (27) Yt va Bpovdpe v Or.
3.5. Yrohoyiopdc tng Kepararakig Enapkeiag yia éva Xapropuiaxio

To poviého mg KMV, vy va vroloyicel v omaitodUevn KEQAAALOKT] ETAPKELD.
TPOGUPHOCHEVT] OTOV TOTMOTIKO kivdvvo, dev mpocopoudver OAn Tn HEALOVTIKA
Koatovopn e a&iag tov yaptoeuiaxiov oto ypovikd opifovra H. Avt’ cvtod, n
KMV mapdyet pe avaiotikd 1pdno v KaTavopn Tav {Npidv ToV XopToQuAEKiov Yo
Tov 810 ypovikd opilovra. Xdapv amiotrtag, vmobétovpe 6Tt GAa Ta OHOAOYO. OV
€YOVUE OTNV KATOYN Hog ANyovv Tn ypoviky otiyun 7, mov sivan peyaAdtepn tov
xpovikov opilovta H. Av cvpforicovope pe Vi, mv mposEopinuévn afio tov
yaptopuhakiov TN ypovikn otnypn H, vmobétovtag OTi Oev vmApyel kivduvog
ypeoKkomiag, ko pue ¥V, v a&ia tov yaptopuiaxiov n ypoviky otryun H, 6twg avty
TPOKVTTEL QO TO KOVIEAO QMOTIUNOMNG TOV OUOAOY®V HE TOTOTIKO kivduvo mov
TOPOVCLACOE TPONYOVUEVAG, TOTE 0L {NHUIES TOV YAPTOPLAAKIOV TN YPOVIKY CTIYUN
H xaBopilovior g 1 dwopopd petald g ympig kivévvo a&iag tov yapropuiakiov

Kot TG oryopaiag Tov aklag ekeivn ™ oTiyun):

L=Vym—Vy.

Ag onpewwbel éti n ¥, eivar dyvoot m xpovikh otiyun undév. To pévo mov pmopel
va g€oyBel givor n mBovr| katavoun g perrovtiknig atiag tov yaptopuiakiov, omdte
ot (nuiée, L, etvar pua toyaio petafinm.

Kato omd kdmoleg amhomomtikég vmobécelg, umopovpe vo detovpe 4T m
TEPLOPIOUEVT] KOTAVOUT TOV ATMAELDY TOV YOPTOPLAAKIOD, OTAV TO YAPTOPLAAKIO
gival apkeTd S1apOpOTOINUEVO OE OPENETEG, £lval 1 VTIGTPOPT KAVOVIKT| KATAVOUT),
yio. v onofa eivar oxeTikd gvkoro va vroroyicovue ta mocosTnudpto (percentiles)
nov Oélovue. H avtiotpopn kavovikn katovopn eivar moAd acvOuppetpn (highly

skewed) ka1 Aemtoxvpt (leptokurtic). Zrov Hivaka 12 éxovpe kéroteg Typég mbavdv
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ATOAEIOV YO TO G-TOCOCTNUOPO, L, eKQPACUEVEG G OPOHOG TV TLTKMOV

amoxAicemv amd T LECT) TILN, Y10 SNIAPOPEG TIHEG TOV AAADV TOPOUETPOV.

Iivakag 12: A&ieg tov (L,—p)/s yia v avtictpor kavovikh katavopti (zry#: M. Crouhy, D. Galai &
R. Mark, 2000).

1.0

> 4
(%) N

31 37

2tov Ilivaxka 12 paivovtal, emiong, Kot Ol AvTIOTOUXES TWWES VIO TO. A-TTOGOCTNUOPIL

Yyl TNV TUMKN KOVOVIKT Kotavouy, dote vo elpacte oe B€om va KEVOupe TIg

oLYKpicES. 2T0 cVYKEKPIEVO TTivoka:

* Me p ovuPoiifovpe v mbovoéTnTo Ypeokomiag Yy €va OpOAOYO GTO
YopToPLAdKIo (vmoBétovpe 6T dha Ta oudroya Eyxovv Tnv 1w mBoavoTrTo
YPEOKOTLAC).

* Me p cvpPorlovpe TIC GLOYETIOELS TOV TEPLOVCOKMOV oToeinv avd (edyog
0QEAETAV, TIC 0Toleg Bewpovpe otabepéc kat ioeg Yoo GAOVG TOVG OQEETEC.

= Mze a cvpPoArilovpe 10 eminedo eUMOTOGUVIG.

= Téhog, ol avapevopeves aTMAEES TOV xapTopuiakiov , EL, eivon {oeg pe p kou n

TUTTIKY] aTOKAMoT] glvar s.

An’ i ripég otov Iivaka 12, pmopodpue va dumordoovpe TV axpaio pn
KavovikoTnTa g Kotavoune. ‘Eotm dm £éxovpe éva daveloth) mov éxel éva peydho
YOPTOQULAGKIO OpoAdY®YV, Ta omoia £xovv exdoBel amd opelréteg mov £xovv peta&y
tovg ové Lebyn ovoyétion p = 0.4 xar mbavétnra ypeoxomiog p =0.01. Av 1o
emBountd eminedo epmoroovvng etvar a = 0.001 © 10 bp, t6te 10 OmAITOOUEVO
Kepdlato mpénet va etvar €to10, dhote va pmopel va koddyel 11 @opég v Tumkm
amdKAMGN TNG KATOVOUNG TOV ATOAELDV TOV XAPTOPLANKIO.

ITio GUYKEKPIUEVA, TO ATOLTOVUEVE KEQPEAALN Y10 EXAPKELN TPOGAPUOCHEVT

oTOV MOTOTIKO Kivouvo eival:
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Q-TOCOCTNHOPIO — AVOHEVOUEVO €0000 AOYw Tov mepibopiov képdovg (expected

spread revenue),

omov:
" 70 @-mOCOGTNUOPLO EVAL EKPPACUEVO OE ATOAVTES TIUEG,

* 10 avopevopeva £60da Ady® Tov TEpBmpion kEpSovg eival ioa pe:

GLVOAKE €608 AOYm TOV TTEPB@PIOL KEPSOVE — AVAUEVOUEVES ATDAELEG

Kol

* 10 ocLvoAikd €coda Adyw tov meplmpiov képdovg eivon ico pe ta ethiow

avapevopeva £€60d0 v and To kdoTog Xpnpatodotnong (funding cost).

3.6. Exrtipnon tov Xvoyeticeov peragd tov Anodidcswv Ileproveiakdv

Xroyeiov Awagépov Etarpeidv

H KMV, 6nwg xat to CreditMetrics, mapayel Ti¢ GUOYETIGES TOV OTOSOCEDY TOV
neplovcak®@v otoweimv (asset return correlations) yio xkG0e (etyog operetdv amd
éva dopkd povtéro (structural model) mov cvvdéel Tig cvoyetioelg pe Bepehddeg
nopdyovieg (fundamental factors). Emfailoviag pa dopn o1 cvoyeticelg twv
anodocewv, o OetypatoAnmTiké AdOn, mov eivar £uputa 08 OTAEG LOTOPLKEG
CUCYETIOEIS, OMOPEVYOVIOL KOl £TCL EMTUYYAVETAL MO KOAVTEPT TPOPAEYT TV
cvoyeticewv. EmmAéov, vmdpyel pe TPOKTIKY ovéykn va pewwbel onpovtikd o
apBudc twv cvoxeticewv mov ypewdletar va vroioywotodv. o mopdderypa, av
vrotelel ot e tpamela £xet N = 1000 S1000peTikoVG OPEIMETEG OTO YAPTOPVAGKLO
™, Ba mpénet va voAoyioel N(N-1)/2 dwapopetikés cvoyetioelg, dniadn 499500. To
voopepo amd pdvo tov eivar evruvmmolokd. Ta molvpetofintd poviého Tov
anoddoewv TV TEPOLoWKOY otoxelov (multi-factor models of asset returns)
nepropilovv Tig cvoyetioelg mov wpénel va ekTiunBovy o exelveg mov eEaptdval and
évov  TEPLOPICUEVO  0pBUd  mopayOvimy, mov eMNPeGlovv TG OROOOCELS TMV

TEPLOVCIOKDY GTOLXEIDV TMV ETOLPELDV.
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Yrotifetar 6Tt o1 amoddoeig TV meplovclakdy cToyelnv g kdbe etalpeiog-
operétn vmoroyiloviar oamd £€va GUVOAO KOWMV 7 GULOTNUOTIKOD  KvdHVOL
nopayovtov (common, or systematic risk factors) kot 13100VYKpATIKOV TAPAYOVTOV
(idiosyncratic factors). Ot W81o0cvykpatikol Topdyovieg opeilovtal cuykekpéva gite
otnv etoupeio (firm-specific), site ot ydpa (country-specific), eite ot Bropnyavia
(industry-specific) ka1 8¢ CUVEIGQEPOVV GTN GLOYETION TOV OTOSOCEWY, POV OF
ocvoyetilovtor peta&d tovg 0AAG oUTE KoL HE TOVG GAAOVG kowvovg mapdyovieg. Ot
GUCYETIOELS TOV AMO3OCEMV TV MEPIOVCOKOV oToyEiny peta&d &00 etarpeidy
propovv va eEnynboiv ovo amd Tovg Kowous maplyovieg Tov exnpedlovy aVTég Tig
gtaipeieg. Avtd ovpPaiver yati pévo o xivduvog mov oyetiletol pE  TOLG
oovykpatikovg  mapdyovieg pmopel  va  eEoiewpbel péow g evpelog
dapopomoinong Tov YopTo@uAukiov, evd o kivduvog mov oxetiletol pe TOVG KOWovg
nopdyovteg oev eEaieipeTarl pES® NG O10(POPOTOINOTC.

Av vrobBéoovpe, v Adyovg amASTNTAC, OTL 1 AmOS0CT) TWV TEPLOVCLOKADV

otolxelov egaptatar and 600 KoL TaPEyoVTES KAl 1) S1dKAGTo VITOAOYIGLOV T¢

elvar 1 €€Ng:

ro=a, + B0+ Pyl +&, ywk=1,2 .., N, (31)

6mov N eivor 0 oplBpdc TV ETALPEIDV-0QEAETOV, 7, eivar 1 amddoon TV
nePLOLOIOK®OV oTovxeiov ¢ etapeiag &, o elvar o otabepdc mapdyoviag g
amddoorg mov givar aveEApTNTOC amd TOVG KOWoUg Tapdyovies, I;, I efvan o1 kowoi
Tapayovtes, Bk, B elvat ol avauevopeveg oAlayég ot 7, , av vdpéel aAlayn oToug
xowovg mapdyovtes [, xou [ avtiotowya, kai, TéAOG, & elvar 0 mopdyovtog
WSoovykpatikod piokov pe péom Tipn undév, o omoiog vmotiBeron OTL eivan
aoVoYETIOTOG pe OAOVG TOVG KOWOUG TOpPAyoVIeg, OMMG, €MIOMG, KOL HE TOVG
18100VYKPATIKOVG TAPEYOVTEG TOV AAADV ETAIPELDV.

‘Etol, ypnowomowdviag Pacikés peBOOOVG OTOTIOTIKNG, HTOPOVUE  Va
TAPGYOVPE TO. TOAD yvwotd omoteréopata omd tn Hewpio Xapropuiaxion®®

(portfolio theory)®:

¢ H ®enpic Xapropuioxiov, mov 1 Snpiovpyia g ogefietat otov Harry Markowitz, avagépetat
GTOV TPOTO SNUIOVPYIOG TOV XapTOPLAAKIOV EVEG EmeviLTH, dNAadT) 6TO GUVELOCUS TWV MEPIOVCIAKDY
otoieiov mov &yel enevdiosl kal xatéyxel évag enevéutig. H Hewpia Xaptopuiaxiov Bacileton oe
OpIGUEVO YOPAKTNPICTIKG TV TEPOVCLOKGY cToyeinv: (o) TV avapevopevn omddoon 1ov kéOe
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var(r,) = o,

=B, var(l,) + B,,” var(l,) + var(e,’) + 28, B, cov(I,,1,), (32)

cov(r, ;) =0,

= /B!iﬂ]j var(/,) + ﬂZiﬂ2j var(Z,) + (ﬂuﬂz; + ﬂz:’ﬂu)COV(Il 1y). (33)

Av cvuPolricovpe pe p;; ™ cvoyénion petald g etarpeiag i ko ™G gTonpeiag j, ToTe:

py=—"—. (34)

Me avtév 1oV Tpdmo, pHmopovue oV BELOVIE VO VTOAOYICOVUE TIG GUOYETIOELS TWV
awodOCEWMV Yo OTOOONTOTE APLOUO ETAPEIDV KL AV £YOVUE GTO YOPTOPLAGKIS HaC.
To pévo mov ypewaldpaote, Pdoet twv (32) wg (34), eivar va extipfcovus 10 Li,
iadn 2N mopapéTpovg kot T HATpa cvvdiakdpavong (covariance matrix) tov
KOW®V Tapayéviov, mov oT0 mapadetypud pag eivar tpels. ‘Etol, oto mpomnyolduevo
nopadetypa, oOtov elyope Bswpnoet N=1000 etapeieg, M seappoyn ovtod Tov
povtéhov Bo amartovoe v ektiunomn 2003 mapapétpov avii ywo 499500
Swapopeticég ovoyetioelg 10TopKAV amoddcewv. 'evikd, yio K kowovg Tapdyoviee, o
ap1Bpds TV TapapETPOV IOV TPETEL Vo VITOAOYIOTEL sival KN + K(K-1)/2. Zvvendc,
av K=10, 161e 0 apBudg TV TopapETpOV TPOG KTiunom yivetar icog pe 10045.
Avt6 10 Oamotéhecpo pmopel vo emektabel yio omolodnmote apiBud Kowdv Kot

18100VYKPOTIKOV TOPYOVIOV KIVOOVOD.

a&6ypagov, (B) tov avapevépevo kivéuvo tov kGbe afidypapov kat (y) oTNV CLVSIEKORAVOT] TMV
anoddcewv TV aoypauv. 11 cuvéxew, vrokoyiletar 1) avapevéuevn anddoon tov yapTo@uiakiov
ka1 0 Kivduvog TOv YapTo@LAaKiov, KaBOPIlETal TO GUVOAO TWV OMOTEAECUATIKOV YUPTOPUAAKIWV
(dnhadn, exeiva T YUPTOPUAGKLY TOV £XOVV TN LEYOAVTEPT amodotikdTnTa Yo dedopévo kivduvo 1 to
pikpoTepo Kivéuvo yia dedopévn amodoTikéTnTa) Kou, TEAKE, emiéyetol amd tov Kabe emevdut,
OOUEWVO. IE TIG TPOTIUNHGELS TOV G TPog TNV avtariayr petofd anédoong kat ktvdlivov, 10 KaAdTEPO
amd 10 AIMOTEAECUATIKG YUPTOPUAGKLY, TO AEYOUEVO GPIOTO YOPTOPUAGKIO. ZOUPOVE, AOUOV, UE TN
povtépva Hewpio Xaptopuiaxiov, évag xpTHOTOOIKOVOUIKGG 0pYUVIGUGS UTOPE], EKHETOAAEVONEVOG
10 péyeddg TOv, VO SIQOPOTOLGEL CTIHAVTIKE TOCE MOTOTIKOD KivdOvoy, £POCOV 01 amodOCEIS TWV
TEPLOVCLAKAV oToEimv TOV dg quoyetifoval

ST Av kot éva moAvpetafAnTd poviédo pmopsi va epapuocfel ancvdeiag, wot660 TO pOVTEND
«Kepdilery mOAD ypToIHEG HabNUOTIKEG 1810TNTEG OTAV Ol CUVTEAESTEG TOV £fval acvoyéTtoTol, Snhadt
opfoydviol. Ymapyouv amiég TEYVIKEG YO TN WETATPOMT TWV GUGYXETIOHEVWV GUVIEAECTAOV OF
acvoyéTioTovs. X autd TNy mepintawar, Ba éyovpue cov (£, I;) = 0. Biéne, yia mopdderypa, 6Tovg
Elton, Gruber, Brown ka1 Goetzmann (2002).
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To {mua elvar tdpa va kabopicovpe moiovg mapdyovteg Ba Adfovue v’
oywv pag oto povréro. H CreditMetrics kot 1 KMV éyovv mpoteivel oyetkd

TOPOUOWL HOVTEAD, ©OOTOGO T0 HovTEAD Tng KMV, 1o omoio Ba peletioouvpe, elvar

0 KoTavonTo kot Baditepa enckepyacuévo .

Zynpa 24: Tlapayoviiké HOVIELD YO TIG GUGKETIGES TV 0MOSOCEWY TOV MEPIOVCLAKHV GTONYEIDV
(znyn: KMV Corporation).

Firm risk

. '.
“
Systematic Firm specific

First level: .
Risk ; risk

Composite factor
b

/
N\

Second level: »
Country and industry Industry Country
factors A risk risk ™
; 1
Industry specific Country specific
risk risk
Third level:
Global, regional Global Regional Industrial
and sector factors €conomic risk sector
Tisk risk

H KMV xatackevdlet £vo poviého mov éxet tpia emineda, 0nwe Gaivetar 6To

Typa 24:

58 Mo e eniok6anon 1oV TOAVHETABANTGOY poviéav, BAéne Elton, Gruber, Brown kot Goetzmann
(2002). H mio Srodedopévn teyviky otn Sweyeipion yaptopuiakiov eival to Yrdderypa tov evdg Agik
(single-index model, or market model), To onoio vroBétel 611 N TEVTOYPOVY Kiviem TV arnodbCEMV
TV peToyGv opeiieratl ¢’ évav xowd Seiktm, oTO XOPTOPUAGKIO Tng ayopds. To vméderypa avtd
neprypaetat on’ Ty e€iowon ry =oy+ By + &, 6mov 1y cvpuPoriler v anddoon tov xapToGULACKiov
Mg oyopdc, Kat prmopel vo enekTobel yio vo evowpat@ost kot v enidpaocn g Popnyavicg, népa and
™ yeviky enibpacn g ayopds. O Rosenberg (1979) avémrvée évo vmédetypa yia Ty mpoPreyn g
EMTAEOV CLGYETIONG UE TNV ayopd, MOV GuVdEeTal 6L HOVO NE TOVUG TUPAEYOVTIEG TOV OQeilovTal 6TN
Blopnyxavia, cdid, eniong, ko pe ToUg TapEyovTeg MoV xapaktnpifovy kdbe stalpeia xwpiotd, drwg N
petofAntémnra TV £06dwv Kkal o ypnuatooikovoutkég kivévvog (BAéne Rudd kon Clasing, 1988).
Téhog, £yovv mpotabel apketd molvpueTafAntd povtéda, mov cuvdéouv Tig anoddoes Twv agibypapuv
pe poxpooikovopikég petaPintés. Ot vmepBdilovoeg anoddoelg e€nyoltviar amd ampocddxmreg
adrayég oe petaPintés, 6mawg givat o mANOWPICHOG, 1 OIKOVOUIKY avamtugn, ot emiyelpnpoTiKol
KOKAOL, 01 GUVEAAYOTIKES SlaKvpavoElg kot Ta PpoyunpbBecpa kat pokporpdbecpa entdxia (Biéne
Chen et al., 1986 ko1 Berry et al., 1988).
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s Xto mpdto emimedo, kotookevdletar évag cOvBeTOg Topdyovtoag, mov eival
ovYKeKpLULEVOS i K&Be etaupeia (composite-company specific factor), o omoiog
Booiletor omv €kBeon g kdbe etaipeing oTOV KivOLVO TNG YDPOS KOl TNG
Brounyaviac.

*= Y10 devtepo eninedo, draywpiletol 0 GLGTNUATIKOG KIVOLVOG GTOVG TOPEYOVIEG
™G xbpag kot mg Propnyaviag.

= X170 1pito eminedo, Suywpilovtal o1 TaPAYOVTEG TOV OOEIAOVTOL OTNV TAYKOGULN

olKovouin, OTNV KATACTUOT) GTNV EVPVTEPT TEPLOYT] KL 6TO Brounyovikd kAado.

Onwg oavoeépdnke, oto mpdTo emimedo dwaywpiletan o kivdvvog oe 000
TOPAYOVTES, TOV 18100VYKPATIKO Kal Tov kowd 1M cvompoatikd. O cvoTnpotikdg
kivéuvog eivor 1o amotéhecua evég obvBetov deiktn, mov eival cLYKekpEVOS Yo
kdBe etarpeia ko mov kataokevdletar oav éva otabuouévo dabpotoua g €kbeomg

™m¢ KGbe etoupeiag oTovg Tapdyovieg mov opilovior oto devtepo emimedo. ‘Eton,

EXOVUE:

r, = B.CF, + &, v Oheg g eToupeiec b= 1,2, ..., N,

oMoV 7y gival M amddoon TV TEPLoVTKMV ototxeimv g etonpeiag &k, CFy givai o
obvvhetog Tapdyoviag yio v etoupeia k, fr etvar n avtidpaorn g etapeiog k£ otov
napdyovta CFy, dnhadn n avapevopevn airoyn oto rx yio dedopévn akhayn oto CFy
Kot & VOl 0 TOPAYOVTOS TOV W10CVYKPATIKOD KIvdUuvVoL NG etanpeiag .

O ocbvbetoc mapdyovtog, CFy, elval koTtaokeLAGHEVOG WG Evo oTABUIoUEVO
G0potopa TV TapayOVTOV Yio T xdpa ko n Bropnyavic, dnwng avtol Staxwpilovio

o10 debtepo eninedo. Etot, éxovpe:

CF, =Y 0, C, + > a,l,,

émov Cp eivon 0 puOudc aAAUYNG TOL m mopdyovTa Yo ToV Kivouvvo yhpag, I, eival o

pLOUdS alhayng Tov n mapdyovta Yy Tov kivduvo tng Propnyaviag, G elvar to
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«Bapog» g etapeiag & yio tn xdpa m, LE TOV TEPLOPIGHO Zahn = lxat ax, eivat ta

m

«Bépocy g etaupeiag & yio T Propnyavia #, Le TOV TEPLOPIGUO Za w=1.

[o mopdderyua, Bewpovpe po egtapeic mov edpever otov Kavadd xai
dpactnplonoteitol oe dvVo Topelg mopaywyng, otov topéo tov EVAov (lumber and
forestry) xat 610 Topéa Tov YopTioD (paper production). Ag vrobEcovpe Tt £xovpe Ta

akoéiovBa otoryelo and v Compustat:

Business linc SIC Assets (“0) Sales (%)
Lumber and forestry 2431 35 45
Paper production 2611 65 55
Toral 100 100

Ztov mapondve wivaka, to SIC (Standard Industrial Classification) amotehiel
ocvomua katdtagng Tov Bropnyovikdv kKAddwv tov Hvopévev [ToMteidv Apepikig.

[ va mpocdiopicovpe ta «Bapn» v tn Brounyavia, maipvovue to péoo 6po
TV TEPLOVCLOKADY GTOLEIMV Kol TOV TOANCE®V amd Tovg dvo Toueic. ‘Etol, yio Tov

topéa g EvAeiag éxovpe:
(35% +45%)/2 = 40%,

KO Y10 TOV TOHEQ TAPAYWDYTG XOPTIOV EXOVUE!
(65% + 55%)/2 = 60%.

[Tapatmpovpe ot av TpocBécovpe ta «Bapn», avtd £xovv dbpoiopa 100%. H éxbeon
otov kivéuvo g yhpag vroroyiletar pe mapduolo tpdmo kar Oa mpéner mAAL TO
ovvoro va eivor 100%. Ag vmoBécovpe Yo to mapddetypd pog 6t €xovpe 100%
éxbeom otov Kavadd. Tote o chvbetog mopdyovtag Ba eival o e&xg:

CF =1.0C, sz + 0.6/

Kava

+0.4 ;100

yapt
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Adixouduota

210 tpito eninedo g 66uNONG TOV TAPAYOVTOV, OL Kivduvor Tng ydpag Kat
m™mg Bropnyaviag avaivovior akdUn TEPICGOTEPO GE CLGTNUATIKG Kal 18106VYKPATIKE
pépn. To cvompatikd pépog propel va vroloyiotel amd Pacikong Topdyovies, OTwG
™V €MdpacT NG TOYKOCUING OWKOVOUIRG, v emidpacn tng Katdotaong oTnv
gVPVTEPN TEPLOYN KOl TNV emdpacn Tng xatdoracng 6to Propnyovikd topéa. O

napdyovteg Tov tpitov emmédov eivor kool yo Oheg TIC ydDPeg Kal Yo OAEC TIG

Propnyovieg:

[Anodéoeic| [Eridpaon | |Exidpaocn | (Em’&paov; | [1810cvyxparikéc
™me = | mayxkoouiac |+ | evpbdTepns | +| Prounyavikod |+ | kivovvog
xopas | |owxovouias | | mepioys | | topfa Y oYole?s
[Anoosig Enidpacn | |Enidpaon| [Erddpacn | [ISioovypartixés
e =| raykéoulag |+ | evporepng |+ | frounyavikod |+ | kivovvog

| Prounyaviag owovopias | | meployng | | ToEa | | xopag

‘Etol, pmopolie TOPa vo eKOPACOVHE QUTOVG TOVG TUPAYOVIEG GE U0 LOPQT|
napdpola p’ avth g oxéong (31) and mv omoio eivor E0KOAO Vo TAPAYOLUE TIG

cvoyeTioelg anodocewv péow g oxéong (34).
3.7. Iieovektiparta kow Mewovektipoto Tov Yrodeiyparog ng KMV

210 TPOTYOVUEVO LEPOG TOV KEQAAAIOV TEPTYPAYAUE AVOAVTIKE TO. XAPUKTNPICTIKG
tov povtéhov g KMV war 1 pebodoroyia mov axolovbel oty mpoomdben va
eKTIpNoEL 060 TO SuvaTdv akpiBEcTEPE TOV TOTWTIKG Kivéuvo Yio pepovoUEVa
Sévela kol opdloyo, 6O Kol Yl xapTo@uAdkia. Xtn cvvéyeln, Ba mpoonabricovpe
V@ EVIOTIGOVUE TQ TTPOTEPTILATA KAl TG adVVOUIEG TNG GLYKEKPILEVNG TTPOGEYYIOMG.
Zuvolké, 1 Tposyylom THoAdYNong TV SikolopdTov Tov akolovbeitat and
mv KMV ywo v mpoPreyn g xpeokomiag €xel pio. oepd omd TAEOVEKTNHOTO.
[Ipdtov, uropei va epappocdei oe k6e eTaipeio. OV N HeTOXN TNG dWmPaYHOTEDETOL
oto ypnuatiotipto. H KMV  efetaler v xabe egroupeio ywpiotd  «al,
YPTOILOTOLDVTOG GUESH TO. OKOVOplke otoyein g etapeiog, vmoroyiler tnv
omOGTACT MG TN XPEOKoTio Yo Tn cvykekpipévn etaipeia. ‘Enerto, péow mg Paong

dedopévav mov Swbétel, kabopilel o ovykexpyévn mbavotna ypeokoniag yu
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