Credit Derivatives

Summary

e Introduction to exotic credit derivative struc-
tures: rationale and basic examples

e The Li /Gaussian Copula model
e Importance Sampling

e Likelihood Ratio/Pathwise methods for com-
puting Greeks

e Hedging of nth default swaps



Market Overview
e Total Market Notional: $2.3 trillion (up 50% from 2002).

e Single name CDS dominant : 73 %; sign of a market becoming
more mainstream focusing on standardised, liquid contracts.
Portfolio products 22 %:; symbiotic with single name CDS
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Market Overview

e Base of CD users: principally banks; insurance companies and
hedge funds have increased market share significantly in

last two years.
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Credit Default Swaps: Mechanics

Default Swap Spread
(premium leg)

Contingent payment following a credit event
(protection leg)

e Basically an insurance play; CDS is used to transfer credit risk
on the reference asset from the protection buyer to the seller

e Protection buyer shorts the credit risk



a. Default occurs

Protection Buyer

A

b.Default does not occur

Protection Seller

Protection Buyer
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First to Default Baskets

120bp paid on $10m
until FTD or 5 yr deal
maturity whichever is first

Contingent payment
of par minus recovery on
FTD on $10m face value




Basket Default Swaps

e Basket default swaps are similar to CDS; trigger now is the
nth credit event in a specified basket of reference entities.

e Typically baskets are 5 - 10 entities. e.qg., first to default
- first asset in basket to default triggers a payment to the
protection buyer — usually physical delivery of the defaulted
asset in return for par amount in cash.

e Applications:

— Investors can use default baskets as a means of leveraging:
they get a higher vield without increasing their notional at
risk.

— Credit investors can use default baskets to hedge a blow up
in a portfolio of credits more cheaply than buying protection
on individual credits.

— Default baskets allow investors to trade default correlation.
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Critique of the Gaussian Copula Model

The Copula methodology and in particular the Gaussian copula ap-
proach has become something of an industry standard for pricing
correlation sensitive products. FtD basket prices are quoted in terms
of the Gaussian correlation cf. Black Scholes implied vol.

Copula models will yield proces that are automatically consistent
with the prices and the term structures of the vanilla hedging in-
struments — the CDS.

We can demonstrate an equivalence between the Gaussian cop-
ula approach and multivariate extensions of the Merton firm value
(CreditMetrics,KMV) approaches.

Relatively straightforward; can easily alter multivariate dependence
structure; given numerical improvements above can price and hedge
in a trading environment.



Critique of the Gaussian Copula Model

e Copula models although a relatively sophisticated approach to the
pricing of default correlation products are probably not the final
solution; just a good first step.

e [ here are issues both in terms of the products and the modelling
approach used:

— We have only the credit default swaps to hedge two sources of
uncertainity: stochastic spread movements and default events.
There is therefore a lack of payoff replicability even in principle.

— The Li model does not incorporate spreads volatility.

— The Li model is not time homogeneous: prices of forward starting
baskets differ from their prices today.

— As set up copula models do not allow for default contagion.
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standard deviation of delta as a fraction of delta with varying
maturity for fourth to default with four assets with varying recovery
rates (protection leg only)
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standard deviation of delta as a fraction of delta with varying
maturity for fourth to default with four assets with varying recovery
rates (protection leg only)

1.6 -

1.4 -

1.2 -

0.8 -

0.6 -

0.4 -

0.2

7777777777777777777777777777777777777777777777777777777777777777777777 importance bumped

Ir w ith importance

777777777777777777777777777777777777777777777777777777777777777777777777777 —— importance pathw ise

time




#!













































