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1. What is Credit Portfolio Management(CPM)

CreditPortfolio Managemenaimsat
optimizingthebank'spro t oncreditproductsoy

taking therisk inherentin theseproductsand portfolios of such
productanto accountExample:

[Margin] [Expected_oss]
[Credit Risk Capital]

RAROC: Risk-AdjustedReturnOn Capital

Hereby banksbuy (go “long' in) creditrisks aswell assell (go
“short'in) creditrisks

[RAROC] =

trying to achieve theirtarget( tailor-made’)risk/returnpro le on
their creditportfolio.
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Credit Portfolio Mgmt.

nnnnnnnnnnnnn — Gredit Portfolio

Direct interaction with markets
where appropriate/value-adding

risk/return steering

Credit risk: defaultandmigrationrisk of borrowers
Return: grossmaigin/earningon creditproducts
Credit risk capital: cushionagainstlosses



In orderto enablerisk & returnsteering CPM hastheresponsibility

to develop andimplementmathematicamodelsmeasuringisk
andreturnof credit-risky instruments,

to backtestndvalidatethesemodels,and

to apply thesemodelsto the bank's credit portfolio in orderto
malke value-addingecommendation® the bank's seniorman-
agement.

Theserecommendationbave to be compliantwith regulatory
andaccountingramavorksvalid for the bank.



2. The Role of Probability Theory in CPM

Clientbehaiour is uncertain:

Doesthe clienthonourher/his nancial obligationsatary time?
How doesthe creditquality of the client evolve overtime?

For stockexchangdisted clients: whatis the interplayof stock
market behaiour andthe creditrisk of clients(andvice versa)?

Market behaiour alsois uncertain;

Is theeconomyin anup- or down-swing?

How dorisk driverslik e interestratesor curreny exchangeates
impactthe bank's creditportfolio?

In orderto nd answersprobabilitytheoryhasto be exploited.
SomeExamples:
Clientbehaiour: Bernoulli mixture models(defaultindicators)
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Borrower migrationbevaviour: Markov chains

X O borrower state(creditquality) attime t
X®2f1:2:::D 1,Dg; defaultstateD absorbing
m{ = PX® = j jx©@ =]

MO = (m{P); 1.0 migrationmatrixfor [0;t]

Markov approximation:
9Q2 RP P: Qgeneratare? M®

Remarks:

— In general client migrationscannot expectedto be Markov
chains

— However, in somecasedMarkov approximatioryieldsaccapt-
ableapproximations
(approximatve embedding(M ®)-1 2. I (€9); o)

— New approachese.g.,by FRYDMAN AND SCHUERMANN'S
Markov mixture modelswill leadto modelsfor non-Markov

migrationbehaiour



Assetvaluemodelsfor listedclients
AY = ADexpl(i § A+ B
I=1:;m;t2[0T]
whereBrownian motions(Bt(i)) arecorrelatedvia a correlation

matrix = (%)1 ij m; de ne defaultindicators

t
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Whereeg) denotesthe default-critical thresholdfor borrower i
(‘default point’;
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whereB® B{’ N(0;1) Remarks:

— Stochasticdynamic of assetvalue processegirives default
risk of borravers

— Link betweenequity market and credit market via option-
theoretic(M ERTON-type) interpretation®f debtandequity

— Real rst-passageime modelsare not wide-spreadn credit
risk; dueto thein generalnon-e&plicit densityof Brownian
FPTswith non-afne barriers,suchmodelshave to rely on
heary numericqin the sameway asbarrieroptionsin derva-
tive markets)



EconomicCycle models

— Autoregressve models
— Macroeconomiwariables:GDP, unemplgymentrates etc.

— Decompositiornof credit-riskdriving variablesin systematic
andidiosyncraticcomponenby meansf regressions

— Exploitationof industryindices,e.g., MSCI indices(down-
loadsin Bloomben)

Interestandcurreny risks

— Interestratesin uence borraverbehaiour; example:prepay-
mentsin mortgage-backdlending

— Curreny risks mostoftenwill be hedgedge.g.,in structured
creditproducts

— Relationshipbetweenmacroeconomyand interestratesis
complicatedo integratein creditrisk models

— In generalthe CreditPortfolio Managemenutnit of the bank
takescreditrisksin creditproductsthe AssetLiability Man-
agementunit takesinterestandmarket risks

Therole of probabilitytheoryin CPM therefores clear:

Stochasticmodels constitutean integral part of modernbanking.
Without probabilitytheory CPM would never have reachedoday's
level of sophisticatiorin termsof structurecdcredit products,credit

dervatives, transferpricing mechanismsrating systems,portfolio
models.etc.



2. Further (Graphical) Examples

Lossdistribution of creditportfolios:
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Markov termstructureof default orobabilities:

Source: B and Overbeck: An Introduction to CDO Modelling and Applications; in: D. Shimko, Credit Risk, RISK Books (2004)



Comonotonia@pproximationgnoisereduction simulationspeed):

SeeB andOverbeck:Comonotonidefault QuotePathsfor Baslet Evaluation to appeain RISK, August(2005)

Many moreexamplescanbefoundin theliterature:

seewww.defaultrisk.com



