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Tableof Contents

1. Whatis CreditPortfolioManagement(CPM)?

2. TheRoleof ProbabilityTheoryin CPM

3. Further(Graphical)Examples

1



1. What is Credit Portf olio Management(CPM)

CreditPortfolioManagementaimsat

� optimizingthebank'spro�t oncreditproductsby

� taking therisk inherentin theseproductsandportfoliosof such
productsinto account.Example:

[RAROC] =
[Margin] � [ExpectedLoss]

[CreditRiskCapital]

RAROC:Risk-AdjustedReturnOnCapital

� Hereby, banksbuy (go `long' in) credit risksaswell assell (go
`short' in) creditrisks

� trying to achievetheir target(`tailor-made')risk/returnpro�le on
their creditportfolio.

� Credit risk: defaultandmigrationrisk of borrowers

� Return: grossmargin/earningson creditproducts

� Credit risk capital: cushionagainstlosses
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In orderto enablerisk & returnsteering,CPMhastheresponsibility

� to developandimplementmathematicalmodelsmeasuringrisk
andreturnof credit-risky instruments,

� to backtestandvalidatethesemodels,and

� to apply thesemodelsto the bank's credit portfolio in order to
make value-addingrecommendationsto the bank's seniorman-
agement.

� Theserecommendationshave to be compliantwith regulatory
andaccountingframeworksvalid for thebank.
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2. The Roleof Probability Theory in CPM

Clientbehaviour is uncertain:

� Doestheclienthonourher/his�nancial obligationsatany time?

� How doesthecreditqualityof theclientevolveover time?

� For stockexchangelistedclients: what is the interplayof stock
marketbehaviour andthecreditrisk of clients(andviceversa)?

Marketbehaviour alsois uncertain:

� Is theeconomyin anup-or down-swing?

� How dorisk driverslike interestratesor currency exchangerates
impactthebank'screditportfolio?

In orderto �nd answers,probabilitytheoryhasto beexploited.

SomeExamples:

� Clientbehaviour: Bernoullimixturemodels(default indicators)

L i � B (1;Pi); P = (P1; :::; Pm) � F

F supportin [0; 1]m

L i jPi = pi � B (1;pi); (L i jP = p)i=1;:::;m independent

P[L1 = l1; :::; Lm = lm] =

=
Z

[0;1]m

mY

i=1

p l i
i (1 � pi )1� l i dF (p1; :::; pm)

E[L i ] = E[Pi ]; V[L i ] = E[Pi ] (1 � E[Pi ]) (i = 1; :::; m)
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� Borrowermigrationbevaviour: Markov chains

X (t) borrowerstate(creditquality)at time t

X (t) 2 f 1; 2; :::; D � 1; Dg; default stateD absorbing

m(t)
ij = P[X (t) = j j X (0) = i ]

M (t) = (m(t)
ij )i;j =1;:::;D migrationmatrix for [0; t]

Markov approximation:

9 Q 2 RD� D ; Q generator; etQ � M (t)

Remarks:

– In general,client migrationscannot expectedto be Markov
chains

– However, in somecasesMarkov approximationyieldsaccapt-
ableapproximations
(approximativeembedding:(M (k))k=1;2;::: ,! (etQ)t� 0)

– New approaches,e.g.,by FRYDMAN AND SCHUERMANN's
Markov mixturemodelswill leadto modelsfor non-Markov
migrationbehaviour
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� Assetvaluemodelsfor listedclients

A(i )
t = A(i )

0 exp[(� i � 1
2� 2

i )t + � iB
(i )
t ]

i = 1; :::; m; t 2 [0; T]

whereBrownian motions(B (i )
t ) arecorrelatedvia a correlation

matrix � = (%ij )1� i;j � m; de�ne default indicators

L (t)
i = 1

f A(i )
t � ~c(i )

t g

where~c(i )
t denotesthe default-critical thresholdfor borrower i

(`defaultpoint');

P[L (t)
i = 1] = P[B (i ) � c(i )

t ] with

c(i )
t =

ln(~c(i )
t =A(i )

0 ) � (� i � 1
2� 2

i )t

� i
p

t

whereB (i ) � B (i )
1 � N (0; 1) Remarks:

– Stochasticdynamic of assetvalue processesdrives default
risk of borrowers

– Link betweenequity market and credit market via option-
theoretic(MERTON-type) interpretationsof debtandequity

– Real�rst-passagetime modelsarenot wide-spreadin credit
risk; dueto the in generalnon-explicit densityof Brownian
FPTswith non-af�ne barriers,suchmodelshave to rely on
heavy numerics(in thesamewayasbarrieroptionsin deriva-
tive markets)
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� EconomicCyclemodels

– Autoregressivemodels

– Macroeconomicvariables:GDP, unemploymentrates,etc.

– Decompositionof credit-riskdriving variablesin systematic
andidiosyncraticcomponentby meansof regressions

– Exploitationof industry indices,e.g.,MSCI indices(down-
loadsin Bloomberg)

� Interestandcurrency risks

– Interestratesin�uenceborrowerbehaviour; example:prepay-
mentsin mortgage-backedlending

– Currency risksmostoftenwill behedged,e.g.,in structured
creditproducts

– Relationshipbetweenmacroeconomyand interest rates is
complicatedto integratein creditrisk models

– In general,theCreditPortfolio Managementunit of thebank
takescredit risksin creditproducts,theAssetLiability Man-
agementunit takesinterestandmarket risks

Theroleof probabilitytheoryin CPM thereforeis clear:

Stochasticmodelsconstitutean integral part of modernbanking.
Without probabilitytheory, CPM would never have reachedtoday's
level of sophisticationin termsof structuredcredit products,credit
derivatives, transferpricing mechanisms,rating systems,portfolio
models,etc.
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2. Further (Graphical) Examples

Lossdistributionof creditportfolios:

Markov termstructureof defaultprobabilities:
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Comonotonicapproximations(noisereduction,simulationspeed):

SeeB andOverbeck:ComonotonicDefaultQuotePathsfor Basket Evaluation, to appearin RISK, August(2005)

Many moreexamplescanbefoundin theliterature:

seewww.defaultrisk.com
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