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Michel Crouhy
IXIS Corporate and Investment Bank

Credit Markets Symposium: Effectiveness of Credit Risk Markets in 
Allocating Risk
Charlotte, March 22-23, 2007



2

Agenda

I.  Credit Portfolio Management
II. Sourcing / Mitigating Credit Risk 

Using Credit Derivatives and 
Securitization
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I. Credit Portfolio Management

A New Paradigm:“Underwrite & Distribute”

A New Business Model: “Principal Finance”
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Transformation of Credit Business

A New “Securities” Model For Credit

 ORIGINATE & 
HOLD

 UNDERWRITE & 
DISTRIBUTE
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Increase Balance Sheet Turnover

Concentrate on Origination, Distributing and 
Servicing Loans

Banks have built solid business relationships

Banks have huge complex back-offices that facilitate the efficient 

servicing of loans

Banks have strong distribution networks that allow them to 

dispose of financial assets to retail and institutional investors 

either directly or through structured products

Banks have developed a strong expertise in analyzing and 

structuring credits
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Changes in the Approach to Credit

Traditional Porfolio-Based
Credit Function Approach

Investment strategy Originate and Hold Underwrite and Distribute

Ownership of the credit Business Unit Portfolio Management
assets or

Business Unit / Portfolio Mgmt

Risk measurement Use notional value Use risk based capital
of the loan
Model only losses Model losses due to default
due to default and risk migration (MTM)

Risk Management Use a binary approval Apply risk return
process at origination    decision making process

Basis for compensation Volume Risk-Adjusted Performance
for loan origination

Pricing Grid Risk Contribution
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Originate to Sell Model

Capital and Risk Committee
•Policy setting
•Limit setting
•Risk reporting

Client 
Coverage

Origination/ 
Underwriting

Syndication / 
Distribution

Credit 
Portfolio Mgt

Risk Evaluation
•Quantification of risk (EL, 
capital)
•Model selection / validation

Asset Sales & 
Trading

Monitoring & Review
Product 

Structuring/ 
Securitization

Servicing
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Credit Portfolio Management

Credit Portfolio Group

Credit Portfolio 
Management

Counterparty 
Exposure 
Management

Credit Portfolio 
Solutions

• Increases the velocity of capital
• Reduces concentration and event risk
• Increase return on economic capital
• Responsible for financials, but not a profit center
_________________________________________

• Hedges and trades retained Credit Portfolio
• Houses “public-side” Research Analysts, Portfolio Managers, 
Traders

__________________________________________

• Manages counterparty risk of derivatives exposures
_________________________________________

• Provides advice to originators on structuring and credit risk 
mitigation
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S P V*

Assets Liabilities

Collateral

- High yield

- Leverage loans

- Emerging markets

- ABS

- CDSs

- IG loans

SENIOR

Funding of  tranches

MEZZANINE

Junior/Equity

Basics of Securitization

* Special Purpose Vehicule
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Basics of Securitization
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Transformation of Credit Business

A New “Business” Model For Credit

 ORIGINATE & 
HOLD

 UNDERWRITE & 
DISTRIBUTE

 PRINCIPAL 
FINANCE
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Principal Finance: An example

Equity

Rediscount loans
Unsecured consumer 
and commercial loans

Rediscount loans: revolving credit facilities that finance originators (on a non-recourse
basis) of secured and unsecured consumer loans, subprime mortgages, commercial 
real estate loans and commercial loans.

Originator

Securitization Investment bank Final investors

Investment bank

Rediscount CLO

Investment bank

Tranching

Final investors

Investment bank

Bridge loan/
Warehousing



13

II. Sourcing / Mitigating Credit 
Risk Using Credit Derivatives 
and Securitization
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The Credit Derivatives Market 

Source: BBA Credit Derivatives Survey – 2006 report
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Credit Derivatives Products

Source: BBA Credit Derivatives Survey – 2006 report
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Credit Derivatives Products

Source: BBA Credit Derivatives Survey – 2006 report
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Credit Default Swaps

credit event
no credit event

Protection seller
(buying credit risk)

Protection buyer
(selling credit risk)

( x basis point per year) * notional amount

zero

Credit event:
• bankruptcy, insolvency or payment default
• stipulated fall in the price of the underlying asset
• downgrade in the rating of the issuer of the underlying asset

Default payment:
• par, minus post default price of the underlying asset as determined by a dealer poll
• par, minus stipulated recovery factor, equivalent to a predetermined amount (digital swap)
• payment of par by seller in exchange for physical delivery of the defaulted underlying asset

The Restructuring Debate: definition of credit event &“delivery option” on physical settlement
In September 2000, BoA and Chase granted an extension to Conseco on approximately $2.8 b
of ST loans to prevent an immediate Conseco bankruptcy. It triggered a credit event on $2 b of

CDSs. The buyer of protection played the “cheapest to deliver” game with the dealers and 
delivered longer term, lower priced bonds.

Default payment
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Basket Default Swaps

Protection buyer
(Bank)

Portfolio of four high 
yield loans, rated B:

$100m nominal value 
each coupon:  Libor + 

200 bp
maturity:  five years

Protection seller
(Dealer)Zero

Par in exchange 
for defaulted 

loan

First default

No default

400 bp on $100m
i.e. 100 bp for each loan

Example: First-to-Default Swap (nth-to-default as the trigger credit event)
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Asset-Backed Credit-Linked Notes

Structure:
• Investor seeks $105 million of exposure with a leverage ratio of seven, i.e. while investing only $15 million in collateral
• Investor purchases $15 million of CLN issued by a Trust
• Trust receives $105 million of non-investment grade loans which are assumed to yield Libor +250 BPS on average
• 15 million CLN proceeds are invested in U.S. Treasury notes which yield 6.5%
• Bank finances the $105 million loans at Libor and receives from the Trust Libor + 100 bps on 105 million to cover the

investor’s default risk

• Coupon spread on non-investment grade loans: 250 bp
• Leveraged yield: 6.5% (U.S. T-Notes) + 150 bp x 7 (leverage multiple) = 17%
• Option premium (default risk of investor = 100 bp
• Leverage: 7

$15M

150 bps

100 bp to cover default risk 
of investor

Financing cost: Libor on $105 million

Bank

Trust
$105 million

non-investment grade loans
coupon = Libor + 250bps

Investor

U.S. Treasury 
notes

$15 million 
coupon = 6.5%

Libor + 250 bps Loan price change

+ leveraged yield: 
17%

CLN certificate
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Synthetic CDO  : Typical Transaction

10.75%

Reference Portfolio

INVESTMENT
GRADE CREDITS

€ 1.5 bns

Synthetic CDO
(SPV)

€ 1. 5 bns

CDS 
PREMIUM

CONTINGENT 
PAYMENTS

COLLATERAL 
Bonds 

Aaa/AAA

COLLATERAL 
Bonds 

Aaa/AAA

EURIBOR 
EQUITY   4.25%

SUPER SENIOR
PREMIUM 

SUPER SENIOR
PROTECTION

INTEREST

&
PRINCIPAL

SURPLUS OF INTEREST 
PAYMENTS

SUPER SENIOR
85%

AAA  Euribor+55 (4.27)

AA    Euribor+80 (4.52)

A    Euribor+150 (5.24)

BBB  Euribor+450
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Bespoke Single Tranche CDO

Example of a mezzanine risk bought by an investor (the junior 
and senior risks being borne by the bank)

The mezzanine tranche can be viewed as a call spread position on 
defaults in the underlying portfolio.

Senior risk
x+y %

Investissor buys
Mezzanine bespoke tranche 

Mezzanine risk Size y%

Junior risk
x% Attachment/detachment points

Credit Default 
Swaps managed

by the Asset
Manager

Attachment point
Mezzanine x%

Size of
Mezzanine y%

Size of
Mezzanine y%

Tranche loss

Portfolio loss
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Bespoke Single Tranche CDO

CDS 1

CDS 2

……

CDS 99

CDS 100

Reference 
Protfolio

Senior

Mezzanine

First Loss

Dealer Dynamically 
delta hedging with CDSs

Single-name CDS

CDS 
premium

Tranche Client

Credit 
protection $XX 

CDS 
Premium

Libor + 
[XXX] bps 

p.a.
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Credit Default Swap Indices

Liquidity in the indicies has grown dramatically with a large 
pool of market makers and increased standardization

The merger of iBoxx and Trac-X to create Dow Jones CDX in the US 

and iTraxx in Europe and Asia provides the market with a single family of 

credit derivatives indices.

Standardization of indices is currently a significant driver of growth in 

the credit derivatives market.

Multiplication of indices: ABX, CMBX,…
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CDX and iTraxx: Mechanics

The DJ.CDX.NA.IG is the US benchmark for tradable 5, 7 
and 10 year index products

Static portfolio of 125 diverse names (CDSs) which are equally weighted at 0.8%.

Tranching for CDX: 0-3% (equity tranche), 3-7%, 7-10%, 10-15%, 15-30%, 30-

100%.

Tranching for iTraxx: 0-3%, 3-6%, 6-9%, 9-12%, 12-22%, 22-100%.

Tranching of the European and US indices is adjusted so that tranches of the 

same seniority receive the same rating.

Active market for 5 and 10 year tranches.
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CDX.IG 

CDX.IG.7 7 market data from 1/22/07
Maturity 12/20/13

Protection Start Protection End Premium upFt fee
0,00% 3,00% 5,000% 41,00%
3,00% 7,00% 1,895%
7,00% 10,00% 0,365%

10,00% 15,00% 0,155%
15,00% 30,00% 0,060%
30,00% 100,00% 0,031%
0,00% 100,00% 0,450%
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iTraxx

Itraxx 6 -  7 market data from 1/22/07
Maturity 12/20/13

Protection Start Protection End Premium upFt fee
0,00% 3,00% 5,000% 25,75%
3,00% 6,00% 1,120%
6,00% 9,00% 0,338%
9,00% 12,00% 0,163%

12,00% 22,00% 0,054%
22,00% 100,00% 0,021%
0,00% 100,00% 0,320%
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iTraxx Europe Tranches

Quotation of iTraxx Europe Tranches: Series 4 - 5Y and 10Y par 
- BNP on November 8, 2005.
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Pricing of CDOs

The spread of each tranche is determined so that the risk-neutral 

expectation of the fixed leg is equal to the risk-neutral expectation 

of the loss:
Need to specify pricing model / risk-neutral probability;

Need to specify the joint default probabilities of the underlying pool of debt 

instruments;

Need a model for default correlations – the only “observable” default correlations are 

for standard baskets (iTraxx, CDX,…)
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Pricing of Credit Derivatives

Goal of credit derivative pricing models: assign prices to various 

credit-risky payoffs in a manner which is:

Arbitrage free

Consistent with market prices of benchmark instruments used for hedging 

(this is a calibration issue and many models don’t satisfy this constraint)
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Pricing of Credit Derivatives

We are looking for the joint risk-neutral distribution of time to default and loss
given default.
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Pricing of Credit Derivatives

« Historical » vs. « risk-neutral » probabilities
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Pricing of Credit Derivatives
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Pricing of Credit Derivatives

Three main approaches:

Structural models: link credit risk to the dynamics of the balance 

sheet/capital structure of the firm. Debt is priced relative to equity. Credit

spreads are output of the model.

Reduced form models: less ambitious approach that takes as given implied

market information and tries to calibrate credit spreads from market prices

of CDSs.The approach is not interested in the mechanism leading to 

default.

Aggregate loss models: this approach is not interested in default of 

individual names but only in the aggregate loss distribution.
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Pricing of Credit Derivatives
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Pricing of Credit Derivatives
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The Gaussian Copula Model

Has become the market standard for quoting
CDO tranche spreads

Equivalent to the Black Scholes model for 
equity options

Simple to implement, single parameter
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Effect of Correlation on Tranches

At low correlation, there is very little likelihood that the 

mezzanine or senior tranche will be affected by 

defaults, so their expected loss is small.

This is why senior tranches can receive high ratings 

even if the underlying portfolio is not investment grade.

The higher the default correlation, the more likely it is

that higher tranches will be affected by default.
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Dynamic models

Many dynamic models have been proposed in the literature but very

few have actually reached implementation stage:

- Multi-name default barrier models

- Multi-name random intensity models

- Aggregate loss models
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“Dad was in Credit Portfolio 
Management”

Conclusion
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Recommended Value Added References

Comprehensive user friendly            
description of Risk Management
No Math

Detailed technical description of 
Risk Management
Analytical depth
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