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C R E D I T R E S E A R C H

HIGHLIGHTS

Credit derivatives are revolutionizing the trading of credit risk.

The credit derivative market current outstanding notional isnow close
to $1 trillion.

Credit default swaps dominate the market and are the building block
for most credit derivative structures.

While banks are the major users of credit derivatives, insurersand
re-insurersare growing in importance as users of credit derivatives.

The main focus of this report is on explaining the mechanics, risks
and uses of the different types of credit derivative.

We set out the various bank capital treatments for credit derivatives
and discuss the New Basel Capital Accord.

We review the legal documentation for credit derivatives.

We discuss the effect of FAS 133 and |AS 39 on credit derivatives.
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Market growth has been
considerable and outstanding
notional is now close to $1 trillion.

Credit derivatives enable
the efficient transfer, concentration,
dilution, and repackaging
of credit risk.

Credit derivative documentation
has been simplified and standardized
by ISDA.

1. INTRODUCTION

The credit derivatives market has experienced considerable growth over the past
five years. From almost nothing in 1995, total market notional now approaches $1
trillion, according to recent estimates. We believe that the market has now achieved
acritical mass that will enable it to continue to grow and mature. This growth has
been driven by anincreasing realization of the advantages credit derivatives possess
over the cash aternative, plus the many new possihilities they present.

The primary purpose of credit derivatives is to enable the efficient transfer and
repackaging of credit risk. Our definition of credit risk encompasses all credit-
related events ranging from a spread widening, through a ratings downgrade, all
the way to default. Banksin particular are using credit derivativesto hedge credit
risk, reduce risk concentrations on their balance sheets, and free up regulatory
capital in the process.

Intheir simplest form, credit derivatives provide amore efficient way to replicate
in aderivative form the credit risks that would otherwise exist in a standard cash
instrument. For example, as we shall see later, a standard credit default swap can
be replicated using a cash bond and the repo market.

In their more exotic form, credit derivatives enable the credit profile of aparticu-
lar asset or group of assetsto be split up and redistributed into amore concentrated
or diluted form that appeals to the various risk appetites of investors. The best
exampleof thisisthetranched portfolio default swap. With thisinstrument, yield-
seeking investors can leverage their credit risk and return by buying first-loss
products. More risk-averse investors can then buy lower-risk, lower-return sec-
ond-loss products.

With the introduction of unfunded products, credit derivatives have for the first
time separated the issue of funding from credit. This has made the credit markets
more accessible to those with high funding costs and made it cheaper to leverage
credit risk.

Recognized as the most widely used and flexible framework for over-the-counter
derivatives, the documentation used in most credit derivative transactionsis based
on the documents and definitions provided by the International Swaps and De-
rivativesAssociation (ISDA). In alater section, wediscussin detail the key features
of these definitions. We believethat it isonly by being open about any limitations
or weaknesses in market practice that we can better prepare our clientsto partici-
pate in the benefits of the credit derivatives market.

Much of the growth in the credit derivatives market has been aided by the grow-
ing use of the LIBOR swap curve as an interest rate benchmark. As it represents
therate at which AA-rated commercial banks can borrow in the capital markets, it
reflects the credit quality of the banking sector and the cost at which they can
hedge their credit risks. It is, therefore, a pricing benchmark. It is also devoid of
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The regulatory treatment of banks
has a major effect on the credit

required a more quantitative

derivatives market.

Credit derivatives have

approach to credit.

the idiosyncratic structural and supply factors that have distorted the shapes of
the government bond yield curvesin a number of important markets.

Bank capital adequacy requirements play a major role in the credit deriva-
tives market. The fact that the participation of banks accounts for over 50%
of the market’s outstanding notional means that an understanding of the regu-
latory treatment of credit derivatives is vital to understanding the market's
dynamics. The 1988 Basel Accord, which set the basic framework for regula-
tory capital, predates the advent of the credit derivatives market. Consequently,
it does not take into account the new opportunities for shorting credit that
have been created and are now widely used by banks for optimising their
regulatory capital. Asaconsequence, individual regulators have only recently
begun to formalise their own treatments for credit derivatives, with many yet
to report. We review and discuss the various treatments currently in use.

A major review of the bank capital adequacy framework is currently in progress:
aconsultative document hasjust been published by the Basel Committee on Bank-
ing Supervision. We summarize the proposed treatment and discuss what effect
these changes, if implemented, will have on the credit derivatives market.

Investment restrictions prevent many potential investorsfrom participating inthe
credit derivatives market. However, a number of repackaging vehicles exist that
can be used to create securities that satisfy many of these restrictions and open up
the credit derivatives market to awider range of investors. We will discuss these
structures in detail.

In some senses, the terminology of the credit derivatives market can be ambigu-
ousto the uninitiated since buying acredit derivative usually means buying credit
protection, which is economically equivalent to shorting the credit risk. Equally,
selling the credit derivative usually means selling credit protection, which is eco-
nomically equivalent to going long the credit risk. One must be careful to state
whether it is credit protection or credit risk that is being bought or sold. An alter-
native terminology isto talk of the protection buyer/seller in terms of being the
payer/receiver of premium.

Much of the growth of the credit derivatives market would not be possible with-
out the development of models for the pricing and management of credit risk.
Overall, we have noticed an increasing sophistication in the market as market
participants have developed a more quantitative approach to analysing credit.
Thisis borne out by the widespread interest in such tools as KMV'’s firm value
model and the Expected Default Frequency (EDF) numbersit produces. We dis-
cuss some of the quantitative aspects in Section 3. A survey of the latest credit
modelling techniques is available in the Lehman publication Modelling Credit:
Theory and Practice, published in February 2001.

Over the past 18 months, the credit derivatives market has seen the arrival of
electronic trading platforms such as CreditTrade (www.credittrade.com) and
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It is now possible to trade credit
derivatives on-line.

Our focus is on explaining the
mechanics, risks, and pricing of
credit derivatives.

CreditEx (www.creditex.com). Both have proved successful and have had a sig-
nificant impact in improving price discovery and liquidity in the single-name
default swap market.

Before any participant can enter into the credit derivatives market, a solid under-
standing of the mechanics, risks, and pricing of the variousinstrumentsisessential.
Thisis the main focus of this report. We hope that those reading it will gain the
necessary comfort to begin to profit from the new opportunities that credit de-
rivatives present.
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The growth of the credit derivatives
market has been recognised by a
number of different surveys.

A market size close to $1.5 trillion is
predicted for the end of 2001.

2. THE MARKET

2.1 Growth
In the past couple of years, the credit derivative market has evolved from asmall and
fairly exotic branch of the credit markets to asignificant market in its own right.

Thisisbest evidenced by thelatest British Bankers Association (BBA) Credit De-
rivatives Report (2000). The BBA numbers were derived by polling international
member banks through their London office and asking about their global credit
derivatives business. Given that almost all of the major market participants have a
London presence, the overall numbers should, therefore, be representative of glo-
bal volume. One caveat, though: sincethey are based oninterviewsand estimations,
they should be treated as indicative estimates rather than hard numbers.

For thisreason, in addition to the BBA survey, we have also studied the results of
the U.S. Office of the Comptroller of the Currency (OCC) survey, which is based
on “call reports’ filed by U.S.-insured banks and foreign branches and agencies
in the U.S. for 2Q00. Unlike the BBA survey, it is based on hard figures. How-
ever it does not include investment banks, insurance companies or investors. Both
sets of results are shown in Figure 1.

Even more recently (January 2001) a survey by Risk Magazine has estimated the
size of the credit derivatives market at year-end 2000 to be around $810 billion.
This number was determined by polling dealers who were estimated to account
for about 80% of the total market.

All of these reports show that the size of the credit derivatives market hasincreased
at a phenomenal pace, with an annual growth rate of over 50%. It is estimated by
the BBA survey that the market will achieve asize closeto $1.5 trillion by the end
of 2001. To put thisinto context, thetotal size of all outstanding dollar denominated
corporate, utility, and financial sector bond issuesis around $4 trillion.

Figure 1. Total Outstanding Notional of the Credit Derivatives Market,
1997-2000
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2.2 Market Breadth
The market encompasses corporate In terms of the credits actively traded, the credit derivative market spans across
and sovereign credits. banks, corporates, high-grade sovereign and emerging market sovereign debt.
Recent estimates show corporates accounting for just over 50% of the market,
with the remainder split roughly equally between banks and sovereign credits.

U.S,, European, and Asian-linked The 2001 survey by Risk Magazine provides amore detailed geographical break-
credit derivatives are all traded. down. It reported that 41% of default swaps are linked to U.S. credits, 38% to
European credits, 13% to Asian, and 8% to non-Asian emerging markets.

A 1998 survey by Prebon Yamane of al transactions carried out in 1997 reported that
93% of those referenced to Asian issuers were to sovereigns. In contrast, 60% of
those referenced to U.S. issuerswere to corporates, with the remainder split between
banks (30%) and sovereigns (10%). Those referenced to European issuerswere more
evenly split, with sovereigns accounting for 45%, banks 29%, and corporates 26%.

Clearly, the credit derivative market is not restricted to any one subset of the
credit markets. Indeed, it isthe ability of the credit derivative market to do any-
thing the cash market can do and potentially more that is one of its key strengths.
For example, it ispossibleto structure credit derivatives linked to the credit qual-
ity of companieswith no tradable debt. Companies with exposure to such credits
can usethisflexibility to hedge their exposures, while investors can diversify by
taking exposure to new credits that do not exist in a cash format.

2.3 Participants
Banks continue to dominate the The wide variety of applications of credit derivatives attracts a broad range of
credit derivatives market. market participants. Historically, banks have dominated the market as the biggest
hedgers, buyers, and traders of credit risk. Over time, we are finding that other
types of player are entering the market. This observation was echoed by the re-
sults of the BBA survey, which produced a breakdown of the market by the type
of participant. The results are shown in Figure 2.

Figure 2. A Breakdown of Who Buys and Sells Protection by Market Share
at the Start of 2000.

Counterparty Protection Protection
Buyer (%) Seller (%)
Banks 63 47
Securities Firms 18 16
Insurance Companies 7 23
Corporations 6 3
Hedge Funds 3 5
Mutual Funds 1 2
Pension Funds 1 3
Government/Export Credit Agencies 1 1

Source: British Bankers’ Association Credit Derivatives Report 2000.
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Credit derivatives can be used by
banks to reduce regulatory capital.

For banks, credit derivatives present
an unfunded way to diversify
revenue.

Insurance and re-insurance compa-
nies have become major playersin
the credit derivatives market.

Asinitsearlier 1998 survey, the BBA found that banks easily dominate the credit
derivatives market as both buyers and sellers of credit protection. Since banksare
in the business of lending and thereby taking on credit exposure to borrowers, it
is not surprising that they use the credit derivatives market to buy credit protec-
tion to reduce their exposure.

Though the precise details may vary between different regulatory jurisdic-
tions, banks can use credit derivatives to offset and reduce regulatory capital
requirements. On a single asset level, this may be achieved using a standard
default swap. More commonly, banks are now using credit derivatives to
securitize whole portfolios of bonds and loans. Thistechnology, known as the
synthetic CLO and explained in detail in Section 5.8, can be used by banks
with the purpose of reducing regulatory capital, reducing credit risk concen-
trations, and enhancing return on capital. Indeed, the 2001 Risk Magazine
survey finds that banks as counterparties in synthetic securitisations account
for 18% of the market.

At the sametime, banks are al so seeking to maximize return on equity, and credit
derivatives provide an unfunded way for banks to earn yield from their under-
used credit lines and to diversify concentrations of credit risk. Asaconseguence,
we see that banks are the largest sellers of credit protection.

Securities firms are the second-most dominant player in the market. With their
market making and risk-taking activities, securities firms are amajor provider of
liquidity to the market. As they tend to run aflat trading book, we see that they
are buyers and sellers of protection in approximately equal proportions.

An interesting development in the credit derivatives market has been the in-
creased activity of insurance and re-insurance companies, on both the asset and
liability side. For insurance companies, selling protection using credit deriva-
tives presents a new asset class that can be used to earn income and diversify
revenue away from their core business of insurance. The credit derivatives market
isideal for this since through the structuring of second loss products, it creates
the very highly rated securities that insurance companies require in order to
maintain their high ratings. As compensation for their novelty and lower liquid-
ity compared with Treasury bonds, these securities can return a substantially
higher yield for asimilar credit rating. On the liability side, re-insurance com-
panies are also prepared to take leveraged credit risks, such as retaining the
most subordinate piece on tranched credit portfolios. This is seen as just an-
other way to write insurance contracts.

As protection buyers, this growth in usage by insurance companies has been
driven by their desire to hedge various insurance risks. For instance, in the
area of insuring project financing within developing economies, the sover-
eign credit derivatives market provides agood, though imperfect, hedge against
any sovereign risk to which they may be exposed. Re-insurance companies
who typically develop concentrations of credit risk can use credit derivatives
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to reduce this exposure and so enable them to take on new more diversified
business without an overall increase in risk. Over the next few years, we ex-
pect to see re-insurance companies account for an even larger share of the

Equity hedge funds are active credit derivatives market.
participants in the convertible asset
swap market. Hedge funds are another growing particpant. Some focus on exploiting the arbi-

trage opportunities that can arise between the cash and default swap markets.
Othersfocus on portfolio trades such asinvesting in CDOs. Equity hedge funds
are especially involved in the callable asset swap market in which convertible
bonds have their equity and credit components stripped. These all add risk-taking
capacity and so add to market liquidity.

2.4 Products
There are a number of different products that may be classified as credit deriva-
tives, ranging from the simple asset swap to the synthetic CLO. Figure 3 shows
the market share (as a percent of market notional) of the different credit deriva-
tive instruments as reported by the BBA for the start of 2000.
Default swaps dominate the credit

derivatives market. Dominating the market, credit default products—default swaps—account for
more than twice as much of the market as the second-most popular product. In
practice, default swaps have become the de facto unfunded credit derivative
instrument, with credit spread options and similar spread driven products pushed
down into last place.

The growth in usage of synthetic CL Os that have an embedded portfolio default
swap has been very sudden—they did not even appear in the previous (1997-
1998) BBA survey. Part of their prominenceisattributableto thefact that atypical
CLO portfolio default swap has a notional size of $2-$5 billion. This compares
with the typical default swap trade, which has a notional of $10-$50 million.

Figure 3. Market Share of Outstanding Notional for Credit Derivative

Products
Market Share
Credit Derivative Instrument Type (% Notional) at End 1999
Credit Default Products 38%
Portfolio/CLOs 18%
Asset Swaps 12%
Total Return swaps 11%
Credit Linked Notes 10%
Baskets 6%
Credit Spread products 5%

Source: British Bankers’ Association Credit Derivatives Report 2000.
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Portfolio default swap trades are
much fewer in number, but are done

The credit derivatives market has

inavery large size.

achieved critical mass.

Another new entrant is the default basket. Thisis also a portfolio credit product
that introduces a new way for investors to leverage their credit risk and earn
yield. Though it constitutes only 6% of the outstanding market notional, we ex-
pect this percentage to increase over the next few years. The default basket is
uniquein the sensethat it isthe simplest credit derivative that allowsinvestorsto
trade default correlation.

As these results have shown, the credit derivative market has evolved rapidly
over the last five years in terms of increasing its size, broadening its base of
participants, and expanding its list of products. We believe that the market has
achieved critical mass and has become the most effective and efficient way to
commoditize credit risk. The market is also converging rapidly towards
standardised products, especially for the credit default swap. With the increased
participation of the newer players such as insurance, re-insurance companies,
and hedge funds, we expect further evolution and growth and increased liquidity
in the credit derivatives market.
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3. CREDIT RISK FRAMEWORK

3.1 Probability of Default and Recovery
To price credit risk, we need to have The commaoditization and transfer of credit risk has been one of the major achieve-
a quantitative framework. ments of the credit derivatives market. However, to be able to do this, we need a
framework for valuing credit risk. It is clear that the compensation that an inves-
tor receives for assuming a credit risk and the premium that a hedger would need
to pay to remove acredit risk must be linked to the size of the credit risk. Thiscan
be defined in terms of:

1) Thelikelihood of default
2) The size of the payoff or loss following default.

The best example isaone-year zero coupon defaultable bond. L et us assume that
the probability that the bond will default over the next year isp. If the bond does
default, we assume that it pays a recovery rate R, which is afixed percentage of
the face value. We further assumethat thisrecovery is paid at the maturity date of
the bond. One can model this as asimple single-period binomial tree, asshownin
Figure 4, where the price of the bond, Py, isthe expected payoff discounted off
the risk-free curve. This gives:

1
Pais :m(pXIOOX R+ (1- p) x100)

wherer isthe one-year risk-free rate. Note that the market uses the LIBOR swap
curve as the risk-neutral default-free interest rate, since that isthe level at which
most market participants fund their hedges.

Figure 4. Simple One-Period Model of Default That Pays Recovery at
Maturity

Bond survives with

probability 1-p Bond redeems at
par $100

PRisky

Bond pays a
recovery  amount

Bond defaults with
on aults wi $100xR

probability p
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The credit spread equals the default
probability times the loss in the
event of a default.

If the one-year probability of default is0.75%, the recovery rateis assumed to be
50%, and the one-year risk-free rate is 5%, the price of the bond is given by

1
Paso =7 o (0.0075x100% 0.50 + 0.9925x 100) = $94.88

which is clearly lower than the risk-free zero coupon bond price:

100
e = —— = $95.24
Risk—Free 105
For a zero coupon bond, we define the credit quality using the spread s as fol-
lows:

P :&
R (+r)+s)

Using the above example, we find that S = 37.7 bp.

Itispossible to show that one can accurately approximate the credit spread using
the credit triangle formula, shown in Figure 5, which states that the annualized
compensation for assuming acredit risk, the credit spread, S isequal to the prob-
ability of default (per annum), P, timesthelossin the event of adefault. For a par
asset, the loss is par minus the recovery rate R. We call this equation the credit
triangle because it has three unknowns, and we can solve for any one provided
we know the other two.

If we substitute the probability of default and assumed recovery rate from the
above example into the credit triangle equation, we find that

$=0.0075x (1-0.5) = 37.50p -

Figure 5. The Credit Triangle
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The credit triangle can be used to And we see that this“rule-of-thumb” isvery accurate (correct to 0.2 bp). This
examine relative value within the isasimple, yet very powerful formulafor analysing credit spreads and what
capital structure. they imply about default probabilities and recovery rates, and vice-versa.

Within the credit derivatives market, understanding such a relationship is es-
sential when thinking about how to price instruments such as fixed recovery
default swaps.

Itisalso avery useful formulafor examining relative value within the capital
structure of a company. Since cross default provisions mean that it is almost
always the case that all of the debt of a company defaults together, the only
thing that differentiates between senior and subordinated debt is the expected
recovery in the event of default. All of the company’s bonds, therefore, have
the same default probability. Using this fact, one can use the Credit Triangle
to derive an equation expressing the subordinated “fair-value” spread as a
function of the senior spread and the respective recovery rates of the senior
and subordinated bonds.

— (1-Rg) %
P (1~ Renior) e

For example, if Reyor =50%, Rys =20% and the senior LIBOR spread Sgy ok =
50 bp, thisimpliesthat the subordinate spread should be 80 bp. One should qualify
this result by noting that the LIBOR spread of a security may contain other fac-
torssuch asliquidity and credit risk premia. Nevertheless, thissimplerelationship
does provide a useful starting point for analysing relative value.

3.2 Empirical Studies of Recovery Rates

Thereis considerable variation in The market standard source for recovery ratesis Moody’s historical default rate
the recovery rate for bonds study (see www.moodysgra.com), the results of which are plotted in Figure 6. It
of the same seniority. shows how the recovery rate of adefaulted asset depends on the level of subordi-

nation. By plotting the first and third quartiles, it is clear that thereisavery wide
variation in the recovery rate, even for the same level of seniority.

Theseresults are based on U.S. corporate defaults and so do not take into account
the variations in bankruptcy laws that exist between different countries. Note
that these recovery rates are not the actual amounts received by the bondholders
following the workout process. Instead, they represent the price of the defaulted
asset as a fraction of par some 30 days after the default event.

3.3 Empirical Studies of Default Probabilities

Figure 7 shows Moody’s cumul ative default probabilities by rating and maturity.
These are the average probability of abond that startsin the given rating default-
ing within the time horizon given. Clearly, we see that highly rated bonds have a
lower cumulative default probability than lower-rated bonds.

Using the credit triangle, it is possible to imply out an implied cumulative default
probability from market spreads. Typically, onefindsthat thisdefault probability is
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Market implied default probabilities
are typically higher than historical

Credit curve shapes contain
information about market
expectations for the credit.

default probabilities.

greater than that implied by empirical analysis. There are anumber of reasons why
thisis the case. Firgt, the credit spread of a bond will usualy contain a liquidity
component. After all, no bond is as liquid as a Treasury bond or a LIBOR swap.
Then, there may be a component to account for regulatory capital effects. There
will beacredit risk premium designed to protect the bond holder against changesin
the credit quality of the issuer. Finally, market spreads are forward looking and
asset specific, whereasthe numbersin Figure 7 are based on historical defaultsand
are averaged over alarge number of bonds within each rating class.

3.4 Credit Curves

Investors have different views about how the credit risk of a company will
change over time. Thisis manifested in the shape of the credit curve: the excess
yield over some benchmark interest rate of a credit asafunction of the maturity
of the credit exposure.

This excess yield, known as a credit spread, can be expressed in a variety of
ways, including the asset swap spread, the default swap spread, the par floater

Figure 6. Moody’s Historical Recovery Rate Distributions, 1970-1999, for
Different Levels of Subordination. Each Bar Starts at the 1St
Quartile Then Changes Color at the Average and Ends at the 3rd

Quartile.
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Figure 7.

Rating 1
Aaa 0.00
Aa 0.02
A 0.01
Baa 0.14
Ba 1.27
B 6.16

2
0.00
0.04
0.05
0.44
3.57
12.90

Moody’s Cumulative Default Probabilities by Letter Rating from 1-10 years, 1970-2000.

Cumulative Default Probability to Year (%)

3 4 5 6 7 8 9 10
0.00 0.04 0.12 0.21 0.31 0.42 0.54 0.67
0.08 0.20 0.31 0.43 0.55 0.67 0.76 0.83
0.18 0.31 0.45 0.61 0.78 0.96 1.18 1.43
0.83 1.34 1.82 2.33 2.86 3.39 3.97 4.56
6.11 8.65 11.23 13.50 15.32 17.21 19.00 20.76
18.76 23.50 27.92 31.89 35.55 38.69 41.51 44.57
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spread, and the option-adjusted or zero-volatility spread. The exact significance
of these spreads will be defined in forthcoming sections. There are three main
credit curve shapes, which are shown in Figure 8:

Upward Sloping: Most credits exhibit an upward sloping credit curve. This can be
explained as expressing the view that within the short term, the quality of the credit
isexpected to remain constant. However, the further into the futurewelook, theless
we can be certain that the credit will not deteriorate. The credit spread increasesin
order to compensate the investor for this increased uncertainty.

Humped: This shape is commonly observed for credits that are viewed as likely
to worsen in the medium term—the chance of defaulting in the very short termis
low. Asthe maturity increases, the credit spread then fallsto reflect the view that
should the credit survive the medium term, it will be more likely to survive the
long term.

Downward Sloping (Inverted): The inverted curve is usually associated with
credits that have experienced a significant deterioration to the extent that a de-
fault is probable. The bonds begin to trade on a price basis —bonds of the same
seniority trade with the same price irrespective of their maturity and coupon. This
has the effect of elevating short-maturity spreads and inverting the spread curve.

3.5 Credit Spreads

There are many different measures There are anumber of different measures of credit spread used in the credit mar-
of credit spread, each with its kets. These may be real spreads associated with specific types of instrument or
own properties may be measures of excess yield. However, these different credit spreads may

include effects other than pure credit risk. For example, Treasury credit spreads,

Figure 8. The Three Main Credit Spread Curve Shapes.
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which measure credit risk versusthe Treasury yield curve, may include effects of
liquidity, coupon size, risk premia, and the supply and demand for Treasury bonds.
We summarise the main spread types in Figure 9.

Figure 9. Different Credit Spreads

Spread Type

Yield Spread

Par Floater Spread

Asset Swap Spread

Default Swap Spread

Discount Margin

Option Adjusted Spread
(Zero Volatility Spread)

Definition

Difference between the yield of the bond
and the benchmark Treasury yield.

Spread over LIBOR paid by a floater
issued today which prices to par.

Spread over LIBOR received by an
asset swap buyer who swaps the fixed
coupon of a fixed rate bond to floating
for an up front cost of par.

The amortised premium for a contract
that pays par minus recovery on an
asset which defaults and nothing
otherwise.

The flat yield spread required to reprice
a floating rate bond to par.

The flat continuously compounded
spread to the LIBOR zero rate which
reprices the bond.

Comment

This is a spread to the Treasury curve so contains the swap
spread. It is a measurement of the yield of a position
consisting of long corporate and short the benchmark
Treasury benchmark. May also involve a maturity differ-
ence between risky bond and benchmark Treasury.

See section 4.1.

If the underlying asset is valued at par, this equals the par
floater spread. If the asset trades away from par, the asset
swap spread also contains coupon-linked effects. Bonds
with the same issuer, same seniority and same maturity but
different coupons will have different asset swap spreads.
See section 4.2.2 for discussion and section 8.3 for
calculation details.

Ignoring funding and repo effects, the default swap is
economically equivalent to a par floater and so should have
the same spread. See Section 4.3 for details.

Calculation (see Section 8.2) ignores the shape of the
LIBOR curve. Equals the Par Floater Spread for a bond
trading at par.

Historically used to value the embedded issuer option in
callable bonds but can also be used to quantify the effect
of credit. Also known as the Zero Volatility Spread, this is
a continuously compounded version of the par floater
spread. A good measure of the excess yield due to credit.
(see Section 8.4 for calculation details).
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4. SINGLE-NAME CREDIT DERIVATIVE PRODUCTS

We begin this section with an instrument that is definitely not a credit derivative:
thefloating-rate note. Itsinclusionisdueto itsimportance as an instrument whose
pricing is driven almost exclusively by credit. As such, it serves as a benchmark
for much of credit derivative pricing, and no discussion of credit derivativesis
complete without it.

4.1 Floating-Rate Notes
4.1.1 Description

LIBOR s the most commonly used A floating-rate note (FRN) is a bond that pays a coupon linked to a variable
benchmark variable interest rate interest rate index. As we shall describe below, this has the effect of eliminating
index. most of the interest rate sensitivity of the note, making it almost a pure credit

play. As aresult, the price action of a floating-rate note is driven mostly by the
changes in the market-perceived credit quality of the note issuer.

In many cases, the variable interest rate index used is the London Interbank Of-
fered Rate - LIBOR. In continental Europe, the euro benchmark is called Euribor
or Eibor. Although calculated slightly differently, al of these indices are a mea-
sure of therate at which highly rated commercial banks can borrow. They therefore
reflect the credit quality of the (roughly) AA-rated commercial banking sector.

Floating-rate notes have a very low While the senior short-term floaters of AA-rated banks pay a coupon close to
interest rate sensitivity. LIBOR flat and trade at a price close to par, in the credit markets, many floaters
are issued by corporates with much lower credit ratings. Also, many AA-rated
banks issue floating-rate notes that are subordinate in the capital structure. In
either case, investors require ahigher yield to compensate them for the increased
credit risk. At the same time, the coupons of the bond must be discounted at a
higher interest rate than LIBOR to take into account this higher credit risk.

Therefore, in order to issue the note at (or slightly below) par, the coupon on the
floating-rate note must be set at afixed spread over LIBOR. In fact, it iseasy to
show that this fixed spread, S, must be set equal to the spread over LIBOR at
which the cash flows of the issuer are discounted (see Section 8.1 for details).
This spread isknown asthe par floater spread, F. The par floater spread can be
thought of asameasure of the market-perceived credit risk of the noteissuer. The
fixed spread of a floating-rate note therefore tells us the par floater spread and,
hence, the credit quality of itsissuer when it was issued at par.

The interest rate sensitivity is higher In Figure 10, we show the cash flows for an example 3-year floating-rate note
between coupon dates. whose coupon resets and pays every six months—the variablerateistherefore 6-
month LIBOR plus a fixed spread of 104bp (52bp semi-annually).

4.1.2 Pricing Aspects

Floating-rate notes have a much lower interest rate sensitivity than fixed-rate
bonds. If LIBOR interest rates increase, the resulting increase in the implied fu-
ture LIBOR coupons is almost exactly offset by the increase in the rate at which
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The discount margin is a commonly
used measure of the credit spread for

floating rate notes.

Figure 10. The Cash Flows of a 3-Year Floating-Rate Note.

Floating coupons of Libor plus
52bp paid semi-annually
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they are discounted. Similarly, when LIBOR falls, the implied future coupons
decreasein value, but thisis offset asthey are discounted back to today at alower
rate of interest. As aresult, the interest rate sensitivity of a floating rate note is
much less than that of a fixed-rate bond of the same maturity.

On coupon dates, whether the price of afloating rate noteisabove or below par is
determined solely by its par floater spread. If thisis greater than the fixed spread
paid by the floater, then it will trade below par. If the par floater spread is lower
than thefixed spread, the floating rate note will trade above par. How far above or
below par is determined by the note’s maturity, coupon, par floater spread and the
LIBOR curve. Thisis shown mathematically in Section 8.1.

Between coupon dates, the price of the floating rate note can deviate from par as
a consequence of movements in LIBOR. As the LIBOR component of the next
coupon has been fixed in advance, the value of the next coupon payment isknown
today. However we present-value it at a rate of LIBOR plus a spread. This rate
changes as LIBOR changes, so we are exposed to interest rates. This exposureis
known as reset risk. It is usually small, declining to zero as the next coupon is
approached. Provided the par floater spread of the issuer does not change, the
bond should always reprice to par on coupon payment dates.

If the credit curve of the note’s issuer is upward sloping, the par floater spread
will fall asthe note approaches maturity. This will cause the bond to increasein
price, as the fixed spread paid will remain unchanged but the note will be dis-
counted at alower par floater spread. Despitethis, asthe bond approaches maturity,
the price will revert to par.

In addition to the par floater spread, another convention for quoting the credit spread
of an FRN is to use the discount margin. Thisis a very similar idea to the par
floater spread but is defined dightly differently. It is based on a calculation that
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assumesaflat LIBOR curve and so does not take into account the shape of theterm
structure of the LIBOR curve on the present-valuing of future cash flows. We de-
scribe this in more detail in Section 8.1.2. In practice, the difference between the
LIBOR spread and the par floater spread is very small, but not small enough to
ignore. It also meansthat the discount margin cal culation differsfrom the approach
used in pricing credit derivatives that use the full shape of the LIBOR curve.

4.1.3 Applications

A large proportion of the floating-rate note market is issued by banks to satisfy
their bank capital requirements and may be fixed maturity or perpetual. Tradi-
tionally, perpetual bonds have consituted a sizeable portion of the floating rate
note market. The advantage of afloating rate perpetual isthat it hasalow interest
rate duration despite having an infinite maturity.

In addition to banks, alarge number of corporate and emerging market bonds are
issued in floating rate format. For example, some Brady bonds such asthe Argen-
tina FRBs of " 05 pay a coupon of LIBOR plus 13/16ths.

Floating-rate notes enable the In summary, floating rate notes are away for acredit investor to buy a bond and
investor to take a pure credit view. take exposure to a credit without taking exposure to interest rate movements.
This makes it possible for credit investors to focus on their speciality—under-
standing and taking a view about the credit quality of the issuer. However, most
bonds are fixed rate and so incorporate a significant interest rate sensitivity. To

turn them into pure credit plays, we need to use the asset swap.

4.2 Asset Swaps
4.2.1 Description

Asset swaps convert a fixed-rate An asset swap is a synthetic floating-rate note. By this we mean that it is a spe-

bond into a pure credit play. cially created package that enables an investor to buy a fixed-rate bond and then

hedge out almost all of the interest rate risk by swapping the fixed payments to
floating. The investor takes on a credit risk that is economically equivalent to
buying afloating-rate noteissued by theissuer of the fixed-rate bond. For assum-
ing thiscredit risk, theinvestor earns a corresponding excess spread known asthe
asset swap spread.

While the interest rate swap market was born in the 1980s, the asset swap mar-
ket was born in the early 1990s. It continues to be most widely used by banks,
which use asset swaps to convert their long-term fixed-rate assets, typically
balance sheet |oans and bonds, to floating rate in order to match their short term
liabilities, i.e., depositor accounts. During the mid-1990s, there was also a sig-
nificant amount of asset swapping of government debt, especially Italian
Government Bonds.

The most recent BBA survey has estimated the size of the asset swap market to be
about 12% of the total credit derivatives market, implying an outstanding no-
tional on the order of $100 billion. Thisis believed to be alower limit, as many
institutions do not formally classify asset swaps as credit derivatives. Thisis a
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It is the combination of the purchase
of an asset and the entry into an

interest rate swap.

debatable point. However, what iswell accepted isthe fact that asset swapsare a
key structure within the credit markets and are widely used as a reference for
credit derivative pricing.

Thereare several variations on the asset swap structure, with the most widely traded
being the par asset swap. Initssimplest form, it can be treated as consisting of two
separate trades. In return for an up-front payment of par, the asset swap buyer:

* Receives afixed rate bond from the asset swap seller. Typically the bond is
trading away from par.

e Entersinto aninterest rate swap to pay to the asset swap seller afixed coupon
equal to that of the asset. In return, the asset swap buyer receives regular
floating rate payments of LIBOR plus (or minus) an agreed fixed spread.
The maturity of this swap is the same as the maturity of the asset.

The transaction is shown in Figure 11. The fixed spread to LIBOR paid by the
asset swap seller isknown as the asset swap spread and is set at a breakeven value
such that the net present value of the transaction is zero at inception.

In Figure 12, we show the cash flows for an example asset swap of a bond that
has a maturity date of 20 May 2003 and an annual coupon of 5.625% and is
trading at a price of 101.70. The frequency on the floating side is semi-annual.
The breakeven value of the asset swap spread makes the net present value of all
of the cash flows equal to par, the up-front price of the asset swap.

4.2.1 Pricing Aspects
The most important thing to understand about an asset swap is that the asset swap
buyer takes on the credit risk of the bond. If the bond defaults, the asset swap buyer

Figure 11. Mechanics of a Par Asset Swap

At initiation Asset Swap buyer purchases bond worth full price P in return for par

Bond
worth P E—
Asset Swap Asset Swap

Seller Buyer
100

<&
<

and enters into an interest rate swap paying a fixed coupon of C in return for LIBOR plus asset swap spread S

C
Asset Swap % Asset Swap |2
Seller N Buyer N Bond

LIBOR+S ¢

If default occurs the asset swap buyer loses the coupon and principal redemption on the bond. The
interest rate swap will continue until bond maturity or can be closed out at market value.

C
Asset Swap % Asset Swap
Seller N Buyer N
LIBOR +S ¢

3
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has to continue paying the fixed side on the interest rate swap that can no longer be
funded with the coupons from the bond. The asset swap buyer also loses the
redemption of the bond that was dueto be paid at maturity and is compensated with
whatever recovery rateis paid by theissuer. Asaresult, the asset swap buyer hasa

The asset swap buyer has a default default contingent exposure to the mark-to-market on the interest rate swap and to
contingent exposure to the mark-to- the redemption on the asset. In economic terms, the purpose of the asset swap spread
market on the interest rate swap. isto compensate the asset swap buyer for taking on these risks.

For most corporate and emerging market credits, the asset swap spread will be
positive. However, since the asset swap spread is quoted as a spread to LIBOR,
which is a reflection of the credit quality of AA-rated banks, for higher-rated
assets the asset swap spread may actually be negative.

In Figure 13, we demonstrate an exampl e of the default contingent risk assumed
by the asset swap buyer. In the example, the bond istrading at $90. Assume that
we are at the moment just after trade inception so that the value of the swap has
not changed. If the bond defaults with $40 recovery price, the asset swap buyer
loses $60, having just paid par to buy a bond now worth $40. However, he/she
isalso payer of fixed in aswap that is 10 pointsin his’her favor. The net lossis
therefore $50, the difference between the full price of the bond and the recov-

ery price.
The asset swap buyer takes on the However, consider what happens if the bond has a high coupon and so is trading
credit risk of the fixed rate bond. 20 points above par. Thisis shown in Figure 14. This time, if the bond defaults

immediately with arecovery price of $10, the asset swap buyer will have lost a

Figure 12. Cash Flows for 3-Year Tecnost Par Asset Swap Trade

100.00 Fixed coupons paid annually to the asset swap seller
A
5.625% 5.625% 5.625%
© ©
2 )
_é Dec00 MayO]_T Dec01 MayOZT DecO2 ~ May03 T % 2
3] 5
5 55
B & €
= o
£ p4
L+52bp | +52pp L+52bp L+52bp L+52bp L+520bp
A

N\
101.70 Floating coupons paid semi-annually to the asset swap buyer

Figure 13. Asset Swap on a Discount Bond

Bond Swap Total
Value At Inception +$90 +$10 +$100
Value Following Default +$40 +$10 +$50
Loss -$50 $0 -$50
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The asset swap buyer can leverage

credit exposure.

total of $110: the asset swap buyer paid par for abond now worth $10 and is party
to a swap which has a negative mark-to-market of 20 points. As a result, the
investor has actually leveraged the credit exposure and can, therefore, lose more
than theinitial investment. However, he/sheis compensated for thiswith ahigher
asset swap spread.

For apar bond, the maximum loss the asset swap buyer can incur ispar minusthe
recovery price. In terms of expected loss, this makes an asset swap similar to a
par floater since the expected loss on afloater that trades at par is also par minus
recovery. However, in actual practice, this comparison is mostly academic since
there will be wide differences between these spreads dueto liquidity, market size,
funding costs, supply and demand, and counterparty risk.

As time passes and interest rates and credit spreads change, the mark-to-market on
the asset swap will change. To best understand the LIBOR and credit spread sensitiv-
ity of the asset swap from the perspective of the asset swap buyer, we use the PV 01,
defined as the change in price for aone basis point upward shift in the par curve.

For example, consider a 10-year bond with a par floater spread of 50 bp and an
annual coupon of 6.0%. Asthe bond is trading close to par, it will have an asset
swap spread of about 50 bp. Using aLIBOR curve from October 1999, the PV01
sensitivities are calculated as shown in Figure 15.

The net PVO1 is much smaller than that of the fixed-rate bond. While afixed rate
bond will change in price by about 7.5 cents for a one-basis-point change in
interest rates, the asset swap will change in price by only 0.17 cents, areduction
in interest rate sensitivity by afactor of about 44.

The key point hereisthat the sensitivity of the bond price to parallel movements
intheyield curve will be less than the sensitivity of the fixed side of the swap to
paralel shiftsinthe LIBOR curve. Thisistrue only provided the issuer curveis
abovethe LIBOR curve, whichistypically the case. The asset swap buyer, there-

Figure 14. Asset Swap on a Premium Bond

Bond Swap Total
Value At Inception +$120 -$20 +$100
Value Following Default +$10 -$20 -$10
Loss -$110 $0 -$110

Figure 15. PV01 Sensitivities of an Asset Swap

Leg PVO1
Fixed Rate Bond -7.540
Swap +7.710
Net +0.170
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fore, has avery small residual exposure to interest rate movements, which only
becomes apparent when LIBOR spreads widen significantly.

The interest rate sensitivity of an Whilethe sensitivity to changesin LIBOR swap ratesis almost negligible (unless
asset swap is very small. LIBOR spreads are very wide), the sensitivity to changesin the LIBOR spread is
equivalent to being long the bond. This echoes the claim that an asset swap trans-

forms a fixed-rate bond into a pure credit play.

An important consideration in par asset swaps is counterparty default risk. Pay-
ing par to buy abond that istrading at a discount resultsin the asset swap buyer’s
having an immediate exposure to the asset swap seller equal to par minus the
bond price. The opposite istrue when the bond istrading at apremium to par. The
size of this counterparty exposure can change over time as markets move. How-

Counterparty risk can be factored ever these exposures can be mitigated or reversed using other variations of the
into the pricing or reduced using standard par asset swap. Equally, one could use other traditional methods such as
collateral. collateral posting, netting, and credit triggers.

4.2.2 Calculating the Asset Swap Spread

The breakeven asset swap spread A iscomputed by setting the net present value of all
cash flowsequa to zero. When discounting cash flowsin the swap, weusethe LIBOR
curve, implying that the parties to the swap have the same credit quality asAA-rated
bank counterparties. It is shown in Section 8.3 that the asset swap spread is given by

PLIBOR _ PMARKET

PVvO1

where we define Preor to be the present value of the bond priced off the LIBOR
swap curve, PvareeTjs the actual full market price of the bond, and PVOL1 is the
present value of a one-basis-point annuity with the maturity of the bond, present
valued on the LIBOR curve.

On atechnical note, when the asset swap is initiated between coupon dates, the
asset swap buyer does not pay the accrued interest explicitly. Effectively, the full
price of the bond is at par. At the next coupon period, the asset swap buyer re-
ceives the full coupon on the bond and, likewise, pays the full coupon on the
swap. However, the floating side payment, which may have adifferent frequency
and accrual basisto the fixed side, is adjusted by the corresponding accrual fac-
tor. Therefore, if we are exactly halfway between floating side coupons, thefloating
payment received is half of the LIBOR plus asset swap spread. This feature pre-
vents the cal cul ated asset swap spread from jumping as we move forward in time
through coupon dates.

4.2.3 Applications

The main reason for doing an asset swap is to enable a credit investor to take
exposure to the credit quality of afixed-rate bond without having to take interest
rate risk. For banks, this has enabled them to match their assetsto their liabilities.
As such, they are a useful tool for banks, which are mostly floating rate based.
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There are many applications
for assets swaps.

Callable asset swaps can be used to
strip out the equity and fixed income
components of convertible bonds.

Asset swaps can be used to take advantage of mispricingsin the floating rate note
market. Tax and accounting reasons may also make it advantageous for investors
to buy and sell non-par assets at par through an asset swap.

Using forward asset swaps, it is possible to go long a credit at some future date
at a spread fixed today. If the bond defaults before the forward date is reached,
the forward asset swap trade terminates at no cost. The investor does not take on
the default risk until the forward date. Since credit curves are generally upward
sloping, aforward asset swap can often makeit cheaper for an investor to go long
acredit on aforward basis than to buy the credit today.

Another variation is the cross-currency asset swap. This enables investors to
buy a bond denominated in a foreign currency, paying for it in their base cur-
rency, pay on the swap in the foreign currency, and receive the floating-rate
paymentsin their base currency. The cash flows are converted at some predefined
exchange rate. In this case, there is an exchange of principal at the end of the
swap. This structure enables the investors to gain exposure to a foreign currency
denominated credit with minimal interest rate and currency risk provided the
asset does not default. However, for assets with very wide spreads, these residual
risks can be material.

For callable bonds, where the bond issuer has the right to call back the bond at a
pre-specified price, asset swap buyers will need to be hedged against any loss on
the swap since they will no longer be receiving the coupon from the asset. In this
case, the asset swap buyerswill want to be ableto cancel the swap on any of the call
dates by buying a Bermudan-style receiver swaption. This package is known as a
cancellable asset swap. Most U.S. agency callable bonds are swapped in thisway.

Callable asset swapsmay also be used to strip out the credit and equity components
of convertible bonds. Theinvestor buys the convertible bond on asset swap from the
asset swap seller and receives a floating rate coupon consisting of LIBOR plus a
spread. The embedded equity call option isaso sold separately to an equity investor.
So that the equity conversion option can be exercised, the asset swap must be callable
by the asset swap seller with astrike set at somefixed spread to LIBOR. Thisenables
the asset swap sdller to retrieve the convertible bond and convert it into the underly-
ing stock in the event that the equity option holder wishesto exercise.

This example demonstrates how credit derivatives make it possible to split up a
hybrid product such as a convertible bond, which has limited demand, into new
exposures that better match the differing specialities and risk appetities of inves-
tors. Typically, fixed-incomeinvestorswill be ableto earn ahigher yield from the
stripped asset swap than otherwise available in the conventional bond market.
Equity investors may be able to buy the conversion option more cheaply (at a
lower implied volatility) than is available in the equity derivatives market.

The asset swap market continues to be a very active over-the-counter market
where most trades can be structured to match the needs of the investor.
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4.3 Default Swaps

4.3.1 Description

The default swap has become the standard credit derivative. For many, it is
the basic building block of the credit derivatives market. According to the
British Bankers’ Association Credit Derivatives Survey, it dominates the credit
derivatives market with over 38% of the outstanding notional. Its appeal isits
simplicity and the fact that it presents to hedgers and investors a wide range
of possibilities that did not previously exist in the cash market. In the forth-
coming section, we set out in detail how it works. We also survey many of
these new possibilities.

A default swap can be used to hedge A default swap is a bilateral contract that enables an investor to buy protection
out the default risk of an asset. against therisk of default of an asset issued by a specified refer ence entity. Fol-
lowing adefined credit event, the buyer of protection receives apayment intended
to compensate against the loss on the investment. Thisis shown in Figure 16. In
return, the protection buyer pays afee. For short-dated transactions, this fee may
be paid up front. More often, the fee is paid over the life of the transaction in the
form of aregular accruing cash flow. The contract istypically specified using the
confirmation document and legal definitions produced by the International Swap
and Derivatives Association (ISDA).

Despite the rapid moves toward the idea of a standard default swap contract, a
default swap isstill very much anegotiated contract. There are, therefore, several
important features that need to be agreed between the counterparties and clearly
defined in the contract documentation before a trade can be executed.

Figure 16. Mechanics of a Default Swap

Between trade initiation and default or maturity, protection
buyer makes regular payments of default swap spread to
protection seller
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The credit event triggers payment
of the default swap and must be

Default swaps can be cash or

strictly defined.

physically settled.

Thefirst thing to define isthe reference entity. Thisistypically a corporate, bank
, Or sovereign issuer. There can be significant difference between the legal docu-
mentation for corporate, bank, and sovereign linked default swaps.

The next step is the definition of the credit event itself. Thisis obviously closely
linked to the choice of the reference entity and may include the following events:

e Bankruptcy (not relevant for sovereigns)
e Failureto pay

e Obligation acceleration/default

*  Repudiation/Moratorium

* Restructuring

These events are now defined in the recent ISDA 1999 list of Credit Derivatives
Definitions, which is described in great detail in Section 6.1.

Some default swaps define the triggering of a credit event using areference
asset. The main purpose of the reference asset isto specify exactly the capital
structure seniority of the debt that is covered. The reference asset is also im-
portant in the determination of the recovery value should the default swap be
cash settled (Figure 16). However, in many cases the credit event is defined
with respect to a seniority of debt issued by a reference entity, and the only
role of the reference asset isin the determination of the cash settled payment.
Also, the maturity of the default swap need not be the same as the maturity of
the reference asset. It is common to specify a reference asset with a longer
maturity than the default swap.

The contract must specify the payoff that is made following the credit event.
Typically, this will compensate the protection buyer for the difference between
par and the recovery value of the reference asset following the credit event. This
payoff may be made in a physical or cash settled form, i.e. the protection buyer
will usually agree to do one of the following:

e Physicaly deliver adefaulted security to the protection seller in return for par in
cash. Note that the contract usually specifies a basket of obligations that are
ranked pari passu that may be delivered in place of the reference asset. In theory,
all pari passu assets should have the same value on liquidation, as they have an
equal claim ontheassetsof thefirm. In practice, thisisnot awaysreflected inthe
price of the asset following default. As a result, the protection buyer who has
chosen physical delivery is effectively long a“ cheapest to deliver” option.

*  Receive par minusthe default price of the reference asset settled in cash. The
price of the defaulted asset is typically determined via a dealer poll con-
ducted within 14-30 days of the credit event, the purpose of the delay being
to let the recovery value stabilize. In certain cases, the asset may not be pos-
sibleto price, in which case there may be provisionsin the documentation to
allow the price of another asset of the same credit quality and similar matu-
rity to be substituted.
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*  Fixed cash settlement. This applies to fixed recovery default swaps, which
are described below.

Thefirst two choices are shown in Figure 16. If the protection seller hasthe view
that either by waiting or by entering into the work-out process with the issuer of
the reference asset he may be able to receive more than the default price, he will
prefer to specify physical delivery of the asset.

A detailed discussion of the legal documentation and a description of what hap-
pens following a credit event is set out in Section 6.

Unless already holding the deliverable asset, the protection buyer may prefer
cash settlement in order to avoid any potential squeeze that could occur on de-
fault. Cash settlement will also be the choice of a protection buyer who issimply
using a default swap to create a synthetic short position in a credit. This choice
has to be made at trade initiation.

The protection buyer stops paying the premium once the credit event has oc-
curred, and this property has to be factored into the cost of the default swap

The premium leg terminates at the premium payments. It has the benefit of enabling both parties to close out their
earlier of the default swap maturity positions soon after the credit event and so eliminates the ongoing administrative
or the time of a credit event. costs that would otherwise occur. Current market standards for banks and

corporates require that the protection buyer pay the accrued premium to the credit
event; sovereign default swaps do not require a payment of accrued premium.

The details of an example default swap trade are shown in Figure 17. It is a
€50 million, 3-year default swap linked to Poland. The cost of the protection is
33 bp per annum paid quarterly. The cash flows are shown in Figure 18. The size
of each cash flow is given by €50 million x 0.0033 x 0.25 = €41,250. Thefigure
shows both the scenario in which no default occurs and the scenario in which
default does occur. If default occurs and the recovery rate on the defaulted asset
is 50% of the face value, then the protection buyer receives €25 million.

A default swap is a par product. A default swap isapar product: it does totally not hedge the loss on an asset that
is currently trading away from par. If the asset is trading at a discount, a default

Figure 17. Details of an Example Default Swap Trade

Default Swap Details

Currency Euro

Maturity 3 Years

Reference Entity Poland

Notional $50m

Default Swap Spread 33bp

Frequency Quarterly

Payoff upon Default Physical delivery of asset for par

Credit Event see section 6.1 for a list of credit events
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A default swap can be used to take a
view on changes in credit quality
which fall short of actual default.

Figure 18. Cash Flows on a Typical Default Swap.
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swap overhedges the credit risk and vice-versa. This becomes especially impor-
tant if the asset falls in price significantly without a credit event. To hedge this,
the investor can purchase protection in a smaller face value or can use an amor-
tizing default swap in which the size of the hedge amortizes to the face value of
the bond as maturity is approached.

4.3.2 Marking to Market a Default Swap

Even though the trigger for a default swap to pay out is defined in terms of a
credit event, adefault swap is very much a credit spread product. On a mark-to-
market basis, the value of a default swap changes in line with changes in the
credit quality of theissuer asreflected in theissuer’s changing default swap spread.
This is because the mark-to-market of a default swap has to reflect the cost of
entering into the offsetting transaction. For a protection buyer, the mark-to-mar-
ket of the default swap position incorpoates the cost of entering into a short
protection position with the same maturity date as the long protection position. If
a credit event occurs, then both positions net out and terminate, leaving the
investor flat. Until the maturity date or the time of the credit event, the combined
positions result in anet spread payment on each spread payment date. The mark-
to-market is therefore given by

MTM = (S(T) - S(0)) x PV 01

where §T) is the current default swap spread to the maturity date and SO) is the
default swap spread at trade inception. We define the PV O1 asthe present value of a
zero-recovery, one-basis-point annuity with the maturity of the default swap that ter-
minates following a credit event. Each cash flow in the annuity is weighted by the
probability of the credit event’s not occurring before the cash flow date. The conse-
quence of thisis that the PVO1 has a dight dependence on the recovery rate used to
compute the market implied survival probabilities from the default swap curve.
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The spread sensitivity of a default swap is very much like that of a floating-rate
bond. Over time, the mark-to-market of the default swap declines with its short-
ening maturity. At the sametime, if the credit quality of anissuer deteriorates, the
mark-to-market of along protection position will increase and vice-versa.

There are three ways to monetize a The owner of adefault swap position can monetize a change in the default swap
P&L change from adefault swap spread by:

1) Agreeing apricewith the default swap counterparty to terminate the transaction.

2) Reassigning the default swap to another counterparty for anegotiated mark-to-
market. This requires the new counterparty to agree to take on the counterparty
risk of the party with whom the default swap was initialy transacted.

3) Entering into the off setting transaction with another counterparty.

Unlike the first two methods, this last results in two open positions. Rather than
receive a cash mark-to-market amount, the investor will instead then pay and
receive a series of premium cash flows. At the time that the offsetting transaction
is executed, the expected present value of these spread payments should be ex-
actly the same as the mark-to-market of the position. However, if a credit event
does happens, these premium paymentswill stop and any remaining P& L will be
lost. The investor must also ensure that any legal or other basis risk between the
two transactions is minimised.

4.3.3 Determining the Default Swap Spread

It is possible to price adefault swap using what is known as astatic hedge. This
involves setting up a portfolio in which the cash flows of the default swap are
exactly offset by the cash flows of the other instruments in the portfolio in all
possible scenarios. This hasto be true whether or not the reference asset defaults
and triggers the default swap. Since the position has no net cash flow, pricing the
default swap isthen amatter of determining what default swap spread makes the
net present value of the cash flows equal to zero.

Consider the protection buyer, shown in Figure 19 as the Hedged Investor, who
can statically hedge the payments of a default swap by purchasing a par floater
with the same maturity as the protection or by purchasing a fixed rate asset
trading at par on asset swap. Suppose this par floater (or asset swap) pays a cou-
pon of LIBOR plus F bp and its default triggers the default swap.

The payments of a default swap can The purchase of this asset for par is funded on the balance sheet at a rate that de-
be hedged using cash instruments, pends on the borrowing costs of the protection buyer. Alternately, the asset may be
and this can be used for pricing. funded on repo. Suppose that the funding cost of the asset is LIBOR plus B, paid
on the same dates as the default swap spread D. Suppose also that the repo rate is

fixed until to the term of the default swap. Consider what happens in the event of:

*  No Default: The hedge is unwound at maturity at no cost since the protec-
tion buyer receivesthe par redemption from the asset and usesit to repay the
borrowed par amount.
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It may not easy to find the asset on
repo in order to short it.

Figure 19. Static Hedge for a Protection Buyer Showing the Payments
Before and in the Event of Default

Protection Seller Protection Seller
2 et
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> (protection buyer) (protection buyer)
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Repay
Borrows LIBOR 100
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e Default: The protection buyer delivers the defaulted asset to the protection
seller in return for par and then repays the funding loan with this principal.
The position is closed out with no net cost.

As the strategy has no initial cost and is net flat in the event of a default, the
breakeven value for the default swap spread (or what the protection buyer can
afford to pay for protection) hasto beD = F - B.

For example, suppose the par floater paysLIBOR plus 25 bp and the asset can be
repo’d at LIBOR flat so that B=0. The protection buyer is then able to pay the
entire par floater spread for protection, making the breakeven default swap spread
equal to 25 bp.

The static hedge is different from the side of the protection seller, who in this
case, has to hedge by borrowing the asset in the repo market and shorting it.
However, it is typically very difficult to locate the reference asset on repo, so
such astrategy isusually unrealistic.

Using a static hedge strategy to price default swaps is not exact since it ignores
technical effects such as accrued interest and coupon recovery. It is also not to-
tally realistic as other effects such as availability of the cash, liquidity, supply,
and demand, as well as counterparty risk also play arolein the determination of
the default swap spread. However, this should not detract from the main point
here, which isthat knowing the asset swap spread or par floater spread of the cash
bond and the spread at which it can be funded provides a good reference for
where the default swap will trade. Indeed, if this relationship breaks down sig-
nificantly, arbitrage opportunities will arise, which will be acted upon and which
will have the effect of re-establishing this relationship.
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Market supply and demand can
cause dislocations between the cash
and default swap market.

Technical reasons can also drive the

cash and default swap spreads apart.

The advantage of thisapproachisthat it enables usto generate default swap spreads
that are consistent with market prices and saves us from getting into the complexi-
ties of credit modelling. The disadvantage is that this replicating strategy does not
always exist. For example, we may not be ableto find prices for replicating instru-
ments with the same maturity or seniority as the default swap we wish to price. In
this case, credit modelling becomes the only viable pricing approach.

4.3.4 Market Dynamics

Therel ationship between cash and default swaps used in the pricing arguments above
does not aways hold. Significant deviations from this arbitrage-free relationship can
and do occur. Differences between the cash and credit derivativesmarket arefoundin
some of the lessliquid credits and frequently in the emerging markets.

In some cases, it is possible for default swap spreads to trade significantly wider
than the corresponding cash. Thisis often caused by a demand for protection on
acredit due to some negative sentiment, as those seeking protection may be un-
able to sell the bond or may be exposed to the credit through loans that may be
difficult to transfer. The default swap market becomes the sole way to hedge out
thisrisk, so default swap spreads are driven higher. As a conseguence, investors
willing to take exposure to this credit can earn more in the default swap market
by selling protection.

For example, in Turkey, demand for protection on anumber of project financings
has grown. However, most of the cash bonds are locked up in Turkish banks so
are difficult to short. Instead, hedgers of Turkey risk are turning to the credit
derivatives market to buy protection. As a result, 5-year Turkey default swap
spreads are about 100 bp wider than the cash.

Thereverse scenario can also occur. If thereisalack of supply in the cash format
of a credit to which investors would like to take exposure, one solution is for
investors to create the same exposure synthetically in the default swap market.
This can be achieved by investors' selling protection. This demand to sell protec-
tion can cause the default swap spread to tighten inside of the corresponding
cash. Investors who own the cash can buy protection and so have a positive net
carry position with no credit exposure to the reference asset.

There are also some more technical reasons why default swaps trade at different
spreads to the cash market. Reasons why default swap spreads may be higher in-
clude the facts that the protection buyer is long a cheapest-to-deliver option, the
protection buyer may not be able to find the asset on repo, and the protection buyer
has locked in his funding cost over the life of the trade—there is no repo risk.
Reasons why the default swap spread should trade inside the cash include the facts
that a short protection default swap does not require funding and that asset swaps
areriskier: thereis a default contingent mark-to-market on the interest rate swap.

High-level credits rated AAA-AA typically asset swap to sub-LIBOR levels. How-
ever, the default swap spread for theseissuersisnot negative. After al, the protection
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The cash and default swap market
have very different liquidity
characteristics.

Large trades may be easier to

execute in the default swap market.

Default swap liquidity is concen-
trated on certain maturities.

seller does have an exposure, albeit a small one, and administration costs have to be
covered. In practice, thedefault swap spread will bevery small, of theorder of 3-4 bp.

4.3.5 Market Liquidity

When discussing liquidity in the credit derivatives market, the reference is not the
interest rate swaps or treasury bond markets, but the cash credit market. Unlike those
of the swap and government bond markets, the dynamicsof the credit markets exhibit
a much greater tendency to move in sudden jumps caused by event news about a
particular credit or asector, or asudden injection of liquidity caused by new issuance.

What can be said isthat the liquidity of the single-name default swap market has
grown substantially over recent years. The relative liquidity between the cash
and default swap market depends on the specific issuer and changes over time as
bond issues mature or new issues come to the market. For example, in December
1997, Korean default swaps were more liquid than the cash since the market was
driven by protection buyers unable to short the cash bond. By contrast, following
Russia's default in late 1998, the Russian default swap market totally dried up
due to legal documentation problems.

Compared with the cash market, the default swap market is sometimes more easy
totransact infor largetrades. Thisis because default swaps are usually transacted
in single blocks of $10 million that can be executed without moving the market.
Thisis not always possible in the cash market.

Default swap liquidity isusually concentrated on the 2-, 3-, 5-, and 10-year matu-
rities. Non-standard maturitiesarelessliquid and demand awider bid-offer spread.
This also depends on the type of credit. For banks and corporates, liquidity is
greatest around the 5-year maturity. For sovereign credits, liquidity is concen-
trated on the 1-, 3-, and 5-year points. Bid-offer spreads are linked to the size of
the bid-offer in the cash market.

4.3.6 Fixed Recovery Default Swaps

Some default swaps have adifferent payoff from the standard par minusrecovery
price. The main alternative is to have a predetermined amount. Thisis known as
afixed recovery, digital, or binary default swap. By fixing the payoff in ad-
vance, uncertainty about the unknown recovery amount isremoved. Thisisuseful
for both buyers and sellers of protection.

Fixed recovery default swaps enable investors to leverage their credit exposure
and, by doing so, earn ahigher yield. For example, Moody's default statisticsfind
that senior secured debt has an average recovery rate of about 52%. An investor
who sells protection on asenior bond with afixed recovery rate of 20% is assum-
ing alarger lossin the event of default than history would imply. The investor is
leveraged and should be compensated accordingly.

For example, selling protection with a 5-year default swap on a bank's senior
secured debt pays a default swap spread of 35 bp. Assuming an average senior

Lehman Brothers International (Europe), March 2001



STRUCTURED CREDIT RESEARCH

Fixed recovery default swaps remove
recovery risk and can be used to
leverage yield

recovery rate of 50%, afixed recovery default swap with the recovery rate set
at 0% loses twice as much in the event of adefault. It therefore pays around 70
bp. In both cases, the protection seller has a maximum downside loss of 100%
of the notional, since even though the expected recovery rate on the senior debt
is50%, it could in practice turn out to be as low as 0%. In some countries, the
regulatory treatment of fixed recovery default swaps requires the capital to be
allocated in proportion to the maximum loss. For banks, this can make the re-
turn on capital for selling protection with digital default swaps very attractive.
More details about treatments are provided in Section 6.2.

A fixed recovery default swap can be used to express a view on recovery rates.
Selling protection with a default swap and buying protection with afixed recovery
of 50% on the same reference credit, both trades done at the same spread, makes a
profit if the recovery rate of the senior defaulted asset is more than 50%. Suppose
the asset defaults with a recovery of 60%, the fixed recovery default swap pays
50%, while 40% is paid on the actual default swap, making a profit of 10%. Note
also that the same fixed recovery trade can be expressed in many different ways.
For example, azero recovery fixed recovery default swap at 30 bp on $10 million
isequivalent to a 15 bp, 50% recovery fixed recovery default swap on $20 million.

Digitals are also useful from a pricing perspective, since as we know the payoff in
advance, the price of the digital depends only upon the probability of default. We can
therefore use digital default swaps to extract the market implied default probability.
Using the default swap spread, we can then derive the market implied recovery rate.

4.3.7 Applications
There are many applications for default swaps, which we now summarise:

Hedging

e Default swaps can be used to hedge concentrations of credit risk. This is
especially useful for banks that wish to hedge the large exposures that may
exist on their balance sheet.

*  Buying protection with a default swap is a private transaction between two
counterparties, whereas assigning aloan may require customer consent and/or
notification. Banks may therefore prefer to hedge loans through the default
swap market, asthis confidentiality may help to maintain good client relations.

*  Default swaps can be used to hedge credit exposureswhere no publicly traded
debt exists.

Investing

e Default swapsare an unfunded way to take a credit risk. Thismakesleverage
possible and helps those with high funding costs.

*  Since default swaps are customisable over-the-counter contracts, investors
can tailor the credit exposure to match their precise requirementsin terms of
maturity and seniority.

e Default swaps can be used to take a view on both the deterioration or im-
provement in credit quality of an reference credit.
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Credit linked notes can be used to
embed credit derivativesin a fully

funded note for mat.

* Investorsmay not be allowed to sell short an asset but may be allowed to buy
protection with a default swap.

*  Fixed recovery default swaps make it possible for investorsto leverage their
credit exposure and remove recovery rate uncertainty.

*  Dislocations between the cash and derivatives markets can make the default
swap a higher yielding investment than the equivalent cash instrument.

Arbitrage/Trading

e For most credit names, buying protection in the default swap market iseasier
than shorting the asset.

* Traders can take advantage of the price dislocations between the cash
and default swap market either by buying the cash and protection or by
shorting the cash and selling protection, earning a net positive spread if
the default swap market is trading respectively inside or outside where
the cash trades.

4.4 Credit-Linked Notes

For investors who wish to take exposure to the credit derivatives market and
who require a cash instrument, one possibility isto buy it in afunded credit-
linked note form. A credit-linked noteisasecurity issued by a corporate entity
(bank or otherwise) agreed upon by the investor and Lehman Brothers. The
note pays afixed- or floating-rate coupon and has an embedded credit deriva-
tive. Unlike the SPV structure that we explain below, the investors retain an
exposure to the note issuer: if the note issuer defaults, then the investors can
lose some or all of their coupon and principal. The basic structure is shown in
Figure 20.

The standard credit-linked note contains an embedded default swap. The investor
pays par to buy the note, which then pays LIBOR plus aspread equal to the default
swap spread of the reference asset plus a spread linked to the funding spread of the
issuer. Thisissuer funding spread compensates the investors for their credit expo-
sure to the note issuer. It will be less than the issuer spread to the note maturity to
takeinto account the fact that the credit event may causethe noteto terminate early.
Theissuer will also impose a certain cost for the administrative work.

Figure 20. Structure of a Credit-Linked Note

Credit Credit
Linked Linked
Coupons Coupons
> >
Lehman Brothers | ssuer Investor
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Like an asset swap, the credit-linked note is really a synthetic par floater. If the
reference asset defaults, the credit-linked note accelerates, and the investor is
delivered the defaulted asset. Unlike an asset swap, thereisno default contingent
interest rate risk.

4.5 Repackaging Vehicles

Repackaging vehicles are used to convert or create credit risk structures in a
securitized form that is accessible to abroad range of investors. They can be used
to convert existing credit derivative productsinto the cash form required by many
investors. They can aso be used to increase liquidity and to make liquid risks
that do not currently exist in atraded format. The generic structure for doing this
isthe Special Purpose Vehicle (SPV).

An aternative to the credit-linked note is the specia purpose vehicle (SPV). Un-
like the credit-linked note, an SPV is alegal trust or company that is bankruptcy
remote from the sponsor: any default by the sponsor does not affect payments on
the issued note. Therefore, the only credit exposure of the investor is to the under-
lying assets and/or embedded derivatives. Where the SPV has entered into an
interest rate swap, thereisalso apotential exposureto the swap counterparty. Notes
issued by an SPV can be rated and can be listed on an exchange.

SPV's have a number of applications and play an important role in the structured
credit market. A classicillustration of the use of an SPV isin the securitization of
an asset swap. Investment restrictions prevent certain investors from entering
into an interest rate swap, as aresult of which they cannot purchase asset swaps
directly. However, if an SPV purchases the underlying security and enters into
the interest rate swap, the same investor can purchase notesin the SPV that rep-
resent the combined economics of the asset swap package. Thisstructureisshown
in Figure 21.

Figure 21. Securitised Asset Swap Issued out of an SPV

Fixed LIBOR +
Rate Spread
Fixed Rate Asset » SPV p{ ISSUED NOTE
LIBOR Fixed
+ Spread Rate
Swap
Counterparty
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The asset swap buyer has a default
contingent exposure to the mark-to-
market on the cross-currency interest
rate swap.

SPVs can be used to securitise asset
swaps for investors who cannot
enter into swaps.

An SPV can be used to make an
illiquid asset more liquid.

If the asset inthe SPV defaults, theinterest rate swap is closed out, with the swap
counterparty usually having first recourse to the liquidation proceeds of the de-
faulted asset to cover any negative mark-to-market on the termination of the swap
contract. The investor receives the remaining value of the asset.

A simple extension of thisisthe SPV that converts an asset denominated in one
currency into the investors' preferred currency. The trust buys the foreign cur-
rency asset and entersinto a cross-currency swap to swap the cash flows (fixed or
floating) into the desired currency. In the event of a default, the cross currency
swap is terminated, with the swap counterparty usually having first recourse to
the liquidation proceeds from the defaulted asset to cover any negative mark-to-
market on the swap. The exact details of how thisisdone may vary. Theinvestors
receive what isleft astheir recovery. Since across-currency swap hasto be termi-
nated in the event of a default, the investors are exposed to currency and interest
rate risk on the recovery amount.

An SPV can also be used to issue credit-linked notes, which may embed anything
from default swaps to first-to-default basket swaps. These types of credit-linked
notes are different from those described in the previous section, as they have no
exposure to the sponsor. Instead, the note is collateralized using securities. In a
standard credit-linked SPV, the SPV purchases underlying securities selected by
the investor as collateral. At the same time, the SPV enters into a default swap
with Lehman Brothers. Typically the SPV sells default protection to Lehman. In
the event of a credit event, the SPV liquidates the underlying securities. The pro-
ceedsarefirst used to pay Lehman Brothersthe par minusrecovery on the defaulted
asset. Any remaining proceeds are then paid to the investor.

Asthe assetsin the SPV serve as collateral for the SPV's obligations under the
default swap, they eliminate the counterparty exposure between the note issuer
and theinvestor by exposing theinvestor to the underlying collateral. This broad-
ens the range of investors who can participate in the default swap market and
opensit up to retail customers.

An SPV can be used to make an illiquid asset more liquid. For example, where
there is arestriction on the number of times debt may be traded, or where trans-
ference of the debt requires notification or approval, an SPV structure can purchase
the asset and issue freely transferable notes that pass through the economics of
underlying asset. An example isthe funding agreement securitizations that have
become common in the Euromarkets. Another way to make debt more liquid is
to use the SPV as the issuer in the securitization of loans and trade receivables
that do not exist in any traded form.

Inlegal terms, an SPV is either a Trust or a Company. The Trust form of SPV is
most relevant to the U.S. market and is usually organized under the law of Dela-
ware or New York. The trustee istypically alarge, highly rated bank that has a
fiduciary duty to investors. Market-wide standardization of this type of product
means that banks other than the arranger are familiar with the framework and are
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able to purchase the product. A summary of Lehman’s repackaging programs is
shown in Figure 22.

In Europe, tax rules differ from those in the U.S. and enable SPV s to be incor-
porated companies rather than trusts. These structures are therefore al so known
as Special Purpose Companies (SPCs). The same SPC can issue any number of
deals. However, within the company structure, the legal documentation of the
SPC enforces a compartmentalization of the risk—each deal is collateralised
separately and hasrecourse only to adefined pool of assets. This meansthat no
deal can be contaminated by another.

One of the purposes of the structure isto make it tax neutral to the investor. For
thisreason, L ehman Brothers has established a number of SPCsin both the Cay-
man Islands and the Channel Islands. We are also able to issue out of Gibraltar,
the Netherlands, and Ireland.

Other groups of investors may only be allowed to purchase loans or may prefer to
make loans for regulatory or other reasons. Lehman Brothers has vehicles that
enable investors to take exposure to a package of assets and/or derivatives by
making aloan to the SPV, rather than by purchasing notes. The net economicsto
the investor are identical, but the regul atory treatment can be very different.

An SPV can be used to convert More recently, the SPV structure has been used by Lehman to make it possible
a credit derivative into an for an insurance company to buy a credit derivative. The SPV acts as a “trans-
insurance contract. former” that converts an ISDA credit derivative into an insurance contract that

complies with the requirements of the insurance company.

4.6 Principal Protected Structures

4.6.1 Description

Investors who prefer to hold high-grade credits like to hold principal protected
structures that guarantee to return the investor's initial investment of par. The
credit derivatives market can be used to provide this protection to credit investors
through a principal protected credit-linked note. The note can be issued out of
some highly rated entity. Where necessary, it may be possible to get the principal

Figure 22. Lehman Brothers Repackaging Programs

Name Type Domicile Comments

RACERS Trust Delaware or NY Issues Certificates or Notes and
Certificates

MARBLE Company Cayman Islands Rated

GRANITE Company Cayman Islands Unrated

QUARTZ Company Jersey Rated

CRYSTAL Company Jersey Unrated

SEQUOIA Company Cayman Islands Issues loans
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Adding principal protection enables
the investor to protect their principal
at the cost of a reduced spread

Principal protection can be added to
high-yielding credit derivatives such
as baskets and portfolio default

swaps

protection feature of the note rated by a rating agency and to use the BIS risk
weighting of the issuing entity (20% for an OECD bank), rather than that of the
reference credit, which may be 100% risk-weighted.

The principal protected structureisafunded credit derivative similar to acredit
linked note. In a100% principal protected note with an embedded default swap,
the coupon of the note teminates following a credit event. The note then re-
deems at par on its maturity date. In Figure 23, we show a 5-year principal
protected note linked to the default of areference credit. The note pays a spread
of 50 bp over LIBOR. If acredit event occurs before the maturity of the note,
some or part of all further coupons terminate, and theinvestors wait until matu-
rity to receive the full redemption.

4.6.2 Pricing Aspects

Theinclusion of aprincipal protected feature can significantly reduce the inves-
tors participation in the reference credit. For this reason, principal protected
structures are best suited to assets with very wide spreads, such as some emerg-
ing market sovereign assets, low-grade corporate credits, or first-loss products
such as default baskets. For higher quality assets where principal protection is
still a requirement, it is possible to increase participation in the spread of the
reference credit while still maintaining principal protection by allowing the ma-
turity of the note to extend if thereis a credit event.

The L ehman Adjustable Redemption Principal Protected Structure (ARPPYS)
does exactly this. Following a credit event, all of the coupons terminate, and the
note's maturity extends by an additional five years, at the end of which the full
final redemption is paid, as shown in Figure 24. This default-contingent delay
can significantly increase the investors when compared with the standard princi-
pal protected structure.

It is equally possible to embed other credit derivatives, such as default baskets
and portfolio default swaps, which we shall discuss later, within such a principal
protected note.

Figure 23. Principal Protected Note

If acredit event occurs before 2005,

coupons terminate and the investor 100%
receives the principal redemption A
paid at the bond maturity

Note pays LIBOR plus 50 bp

Credit Event 2005
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Figure 24. The Adjustable Redemption Principal Protected Structure
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4.7 Credit Spread Options

4.7.1 Description

A Credit Spread Option is an option contract in which the decision to exerciseis
based on the credit spread of the reference credit relative to some strike spread.
This spread may be the yield of abond quoted relative to a Treasury or may be a
LIBOR spread. In the latter case, exercising the credit spread option can involve
the physical delivery of an asset swap, a floating-rate note, or a default swap.

This reference asset may be either a floating rate note or afixed rate bond viaan
asset swap. As with standard options, one must specify whether the option is a
call or put, the expiry date of the option, the strike price or strike spread, and
whether the option exercise is European (single exercise date), American
(continous exercise period), or Bermudan style (multiple exercise dates). The
option premium is usually paid up front, but can be converted into a schedul e of
regular payments.

A call on the spread (put on the bond price), expressing a negative view on the
credit, will usually be exerciseable in the event of adefault. In this case, it would
be expected to be at least as expensive as the corresponding default swap pre-
mium. For aput on the spread (call on the bond price), expressing a positive view
on the credit, the option to exercise on default isworthless and, hence, irrelevant.

The strike for a credit spread option is normally quoted in terms of a spread to
LIBOR. For example, one may purchase an option to enter into an asset swap on
a reference asset struck at a spread of 20 bp to LIBOR, as shown in Figure 25.
This option will be in the money provided the asset swap spread is less than
20 bp. A call on an asset swap, therefore, expresses a bullish credit view.

4.7.2 Pricing Aspects

In a credit spread option, the The payoff at the exercise of a credit spread put option is given by
decision to exercise is based on the
value of the credit spread Payoff = MAX[K-S(T),0] x PV01 x Notional
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Figure 25. Mechanics of a Call Option on an Asset Swap

At initiation . .
Option Premium
paid up front
Call Option Buyer p Cdl Option Sdller

At exercise - physical settlement

Enter into asset swap
package at the strike

. spread .
Call Option Buyer p Cdl Option Sdller

where §(T) isthe spread of the asset on exercise, K isthe strike spread, and PV 01
isthe present value of a1 bp annuity priced off theissuer curve. Note that a call
option on the bond price isaput option on the credit spread. Equally, a put option
on the bond price is a call option on the credit spread.

Because of the optionality, pricing credit-spread options requires a model for
the evolution of credit spreads. For European-style options, the simplest such
model isavariation on Black's model for valuing interest rate caps and floors
where instead of forward rates, we model the forward credit spread at option
exercise as a random variable with a lognormal distribution. For American-
style options, a tree-based approach must be used to take into account the
early exercise decision. Other more sophisticated approaches exist that take
into account other factors such as the correlation between interest rates and
credit spreads.

Because the seller of the option will typically have to hedge the short option
position dynamically and because the reference credit may not be highly liquid,
transaction costs will also have to be factored into the price of the option.

4.7.3 Applications

Credit spread options present an unfunded way for investors to express a pure
credit view. Unlike options on fixed rate bonds, which we discuss in the next
section, the decision to exercise has no dependency on interest rates. It simply
depends on where the credit spread of the reference credit is relative to the
strike spread.

Thevalue of al-year option to enter into a5-year asset swap is determined by the
5-year asset swap spread one year from today. It is, therefore, a play on the for-
ward asset swap spread and so can be used to take a view on the shape of the
credit curve.

Lehman Brothers International (Europe), March 2001



STRUCTURED CREDIT RESEARCH

Investors can use credit spread
options to take a view about credit
spread volatility.

Bond options can be used to
express a view about the relationship
between credit spreads and
interest rates

Themorevolatilethe credit spread, the moretime-value the option will have, and
the more the option will be worth. And if the investors hedge the option by trad-
ing the underlying, they will be long volatility. As aresult, credit spread options
allow investors to express a view about spread volatility separate from a view
about the direction of the credit spread.

Buying an out-of-the money put option on a bond is similar to a buying protec-
tion with a default swap with one advantage—it can be exercised even when the
credit deterioration is significant but formal default has not occurred.

One extension of the credit-spread option is the exchangeabl e asset swap option.
This gives the purchaser the right but not the obligation to swap one asset swap
package for another asset swap package linked to adifferent credit. This makesit
possible for the purchaser of the option to take a view on the difference between
two asset swap spreads.

As the hedge fund market for credit spread products grows, we expect to see
more growth and development of the credit spread option market.

4.8 Bond Options

4.8.1 Description

For certain liquid credits, such as some of the Latin American Brady bonds and
large corporates, there isawell-devel oped bond option market. These options are
usually traded by hedge funds taking proprietary positions. Options on fixed-rate
bonds can be used to express aview on the credit spread of an issuer, interest rate
movements in the currency of denomination of the bond, and interest rate and
credit spread volatility. For many investors, it is cheaper to buy a call option on
the bond rather than fund the bond on balance sheet.

These bond options are price based. For example, a 2-year European-style call
option on the Argentina Eurobond of Sep 2027 struck at a price of $101 will
expire in the money if the price of the bond is greater than $101 in two years. As
this bond pays a fixed coupon of 9 %%, its price action is driven by both the
market perceived credit quality of Argentinaand by U.S. dollar interest rates. It is
aposition that combinestwo different views: abullish credit play and areduction
in U.S. interest rates. It is, therefore, a correlation play on movements between
interest rates and credit spreads.

Bond options are typically physically settled. For example, when acall optionis
exercised, the option seller delivers the reference asset to the option buyer in
exchange for the strike price, as shown in Figure 26.

4.8.2 Applications

Retail investors who are aready long the underlying bond like to sell bond op-
tionsto enhancetheir yield. For example, aninvestor may sell an out-of-the-money
call to earn some premium. If the bond price rises sufficiently, the option is exer-
cised, and the investor sells the bond at the option strike. While the investor may
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A strategy of selling out-of-the
money put options can be used to
enhance yield

A total return swap is essentially a
balance sheet arbitrage trade

Figure 26. Mechanics of a Bond Option

At initiation . )
Option Premium
paid up front
Call Option Buyer p{ Call Option Seller

At exercise - physical settlement

Deliver reference
asset to option buyer

-
|

Call Option Buyer Call Option Seller

Strike price in cash

not be able to enjoy the full benefits of the rise in the bond price beyond the
option strike, they will have profited from selling the option and from the in-
crease in the bond price.

Investors can also use bond options to take a view on volatility. By using the
bond to delta hedge along option position, an investor islong volatility and can
profit from increased uncertainty about the reference credit, as expressed through
the volatility of the bond yield. Such a strategy is indifferent to the direction of
movement of theyield: it is neither bullish nor bearish.

4.9 Total Return Swaps

49.1 Description

A Total Return Swap (TRS) isacontract that allows investorsto receive all of
the cash flow benefits of owning an asset without actually holding the physical
asset on their balance sheet. As such, atotal return swap is more a tool for bal-
ance sheet arbitrage than a credit derivative. However, as a derivative contract
with acredit dimension—the asset can default—it usually falls within the remit
of the credit derivatives trading desk of investment banks and so becomes clas-
sified asacredit derivative. Before discussing why this product may be of interest
to investors, we describe the mechanics of the structure, which are shown in
Figure 27.

At trade inception, one party, the total return receiver, agrees to make pay-
ments of LIBOR plusafixed spread to the other party, the total return payer, in
return for the coupons paid by some specified asset. At the end of the term of
the total return swap, the total return payer pays the difference between the
final market price of the asset and the initial price of the asset. If default oc-
curs, this means that the total return receiver must then shoulder the loss. The
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Figure 27. Mechanics of a Total Return Swap
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asset is delivered or sold and the price shortfall paid by the receiver. In some
instances, thetotal return swap may continue with the total return receiver posting
the necessary collateral.

4.9.2 Pricing Aspects

The static hedge for the payer in atotal return swap is to buy the asset at trade
inception, fund it on balance sheet, and then sell the asset at trade maturity. In-
deed, one way the holder of an asset can hedge oneself against changes in the
price of the asset isto becomethe payer in atotal return swap. Thismeansthat the
cost of the trade will depend mainly on the funding cost of the total return payer
and any regulatory capital charge incurred.

Pricing is determined by the cost of We can break out thetotal cost of aTRSinto anumber of components. First, there
funding the hedge isthe actual funding cost of the position. This depends on the credit rating of the
total return payer that holds the bond on its balance sheet. If the asset can be
repo’d, it depends on the corresponding repo rate. If the total return payer is a
bank, it also depends on the BIS risk weight of the asset, with 20% for OECD
bank debt and 100% for corporate debt.

If thetotal return payer isholding the asset, then the total return receiver hasvery
little counterparty exposure to the total return seller. However, the total return
payer has a real and potentially significant counterparty exposure to the total
return receiver. This can be reduced using collateral agreements or may be fac-
tored into the LIBOR spread coupon paid.
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As unfunded transations, total return
swaps make it easy to leverage a

credit view

4.9.3 Applications
There are several reasons why an investor would wish to use such a total
return structure:

Funding/Leverage

e Total return swaps make it possible to take a leveraged exposure to a credit.

*  They enableinvestorsto obtain off-balance-sheet exposure to assetsto which
they might otherwise be precluded for tax, political, or other reasons.

Trading/Investing

e Total return swaps makeit possible to short an asset without actually selling
the asset. Thismay be useful from apoint of view of temporarily hedging the
risk of the credit, deferring a payment of capital gainstax, or simply gaining
confidentiality regarding investment decisions.

e Total return swaps can be used to create a new synthetic asset with the re-
quired maturity. Credit maturity gaps in a portfolio may, therefore, befilled.
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5 MULTI-NAME CREDIT DERIVATIVES

5.1 Index Swaps

5.1.1 Description

Total return swaps do not necessarily have to be linked to a single security. For
example, one may wish to link the total return to an index such as the Lehman
Brothers Corporate Bond Index, thereby creating what isknown asan index swap.
Example indices are listed in Figure 28. From a credit perspective, this gives
investors exposure to the total return of a broad universe of corporate securities
without exposing them to the default of any one issuer.

Investors can take an exposure to a Anindex swap can be structured in one of several ways, depending on the require-
large universe of credits using an ments of theinvestor. |nthe example presented here, the buyer of theindex receives
index swap. the gain or loss in the value of the index plus any coupon accrua in return for

floating-rate payments of LIBOR plus afixed spread, as shown in Figure 29.

5.1.2 Pricing Aspects

The total return payer will have to hedge by buying the index. The funding cost
of these assets will, therefore, have a significant effect on the price, and for a
bank will include a component that depends on the BIS risk weight of the asset:
0% for government securities, 20% for OECD banks, and 100% for corporates.

Figure 28. Example Indices

Lehman Indices Description

Corporate component of All $USindustrial, financial, and utility investment-
the Lehman U.S. Credit Index  grade securities with more than one year to maturity

Corporate component of the All €-denominated industrial, financial, and

Lehman EuroAgg I ndex Utility investment grade securities with more than
one year to maturity

Figure 29. Index Swap Mechanics

During Swap
Total return from
Index over interest
rate period
Index Payer Index Receiver
Libor + Fixed
Spread
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The price of an index swap includes
the costs of replicating the index on
balance sheet.

The bid-offer spread of the index
swap will usually be lower than that
of the underlying assets.

Another factor that determines the cost isthat as the index actually contains sev-
era thousand actual bonds, replicating it will usually involve buying some optimal
subset of less than 100 bonds. The effect of the transaction costs incurred will
have to be included in the price. Buying a subset of the actual index means there
will, therefore, always be asmall tracking error that will also have to be factored
into the cost.

One reason for using index swaps s that for the investor, the bid-offer spread of
replicating theindex isusually much greater than the bid-offer spread of the total
index swap. Consider the cost of replicating along position in a high-yield bond
index. Suppose that funding the purchase of the 50 most representative bondsin
the index occurs at LIBOR plus 30 bp, the bid-offer cost of buying the bonds is
100 bp and the basis risk is 60 bp. The overall cost of thisis then LIBOR plus
190 bp.

To replicate a short position in the index, we borrow the bonds at LIBOR
minus 100 bp, the bid-offer cost of selling the bondsis 100 bp, and the basis
risk is 60 bp, giving a total cost of LIBOR minus 260 bp. The bid-offer
spread of the replicating the index is therefore 260-(-190)=450 bp. In com-
parison, the index swap market would have a bid-offer spread of about
100 bp. This is because the index swap dealer will be more willing to take
outright market risks and basis risks than the investor. Also, by having a
reasonably balanced book in index swaps, the dealer will be able to aggre-
gate risks and so reduce hedging costs.

5.1.3 Applications

There are several reasons why index swaps are an efficient alternative to cash:

e Asset managerswithout asignificant amount of capital can buy amuch more
diversified portfolio than is possible through the cash market. They can also
avoid the high bid-offer spreads faced in these smaller transactions.

*  Buying and selling index swaps may be more liquid than trading all of the
underlying assets. Bid-offer spreads will usually be much tighter.

*  Clientscan usetheindex swap to benchmark their portfolio to standard fixed
income indices.

*  Portfolio managers can replicate an index without incurring atracking error.

e Asset managers can quickly gain exposure to a sector in which they do not
have specialised knowledge.

* |Investors can gain access to asset classes from which they might otherwise
be precluded.

5.2 Basket Default Swaps

5.2.1 Description

A basket default swap is similar to adefault swap in which the credit event isthe
default of some combination of the creditsin a specified basket of credits. In the
particular case of a first-to-default basket, it is the first credit in a basket of
reference credits whose default triggers a payment to the protection buyer. Asin
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the case of adefault swap, this payment may be cash settled. More commonly, it
will involve physical delivery of the defaulted asset in return for apayment of the
par amount in cash.

First-to-default baskets have grown in popularity over the past few years. Aswe
shall see, they enableinvestorsto leveragetheir credit risk and earn ahigher yield
while being exposed to well-known, good-quality names.

In return for protection against the first-to-default, the protection buyer pays a
basket spread to the protection seller as a set of regular accruing cash flows. As
with a default swap, these payments terminate following the first credit event.

The advantage of the basket structure is that it enables investors, who sell first to
default protection, to leverage their credit risk without increasing their downside
risk. The most that the investors can loseis par minus the recovery of thefirst asset
to default, whichisthe same asthey would havelost had they simply purchased this
asset inthefirst place. However, the advantage is that the basket spread paid can be

The basket spread paid is usually amultiple of the spread paid by theindividual assetsin the basket. Thisisshownin
2-3 times the average spread of the Figure 30, where we have a basket of five well-diversified names paying an aver-
assets in the basket. age spread of about 100 bp. The basket pays a spread of 275 bp.

More risk-averse investors can use default baskets to construct low risk assets:
second-to-default baskets trigger a credit event after two or more assets have
defaulted. As such, they are lower-risk second-loss exposure products that may
pay a higher return than other similar risk assets.

Figure 20. Example of a First-to-Default Basket on Five Reference Credits.

Basket
Company Type Rating Spread(bp)
Airline (Baa2/BBB-) 120
Household Appliances (Baa2/BBB) 100
Consumer Products (A2/A+) 80
Transport Services (Baa2/BBB) 110
Machinery (A3/A-) 80

Default contingent payment

of par minus recovery
following first default event
-

Lehman Brothers Investor

275 bp per annum
Basket Spread on $50m
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A lack of defaults means that
default correlation is very difficult
to measure.

The basket spread is very dependent
on the default correlation between
the assets in the basket.

5.2.2 Pricing Aspects

Baskets are essentially a default correlation product. This means that the basket
spread depends on the tendency of the reference assets in the basket to default
together. It is natural to assume that assets issued by companies within the same
country and industrial sector would have a higher default correlation than those
within different industrial sectors. After al, they share the same market and the
same interest rates and are exposed to the same costs. There is also an argument
that within the same industry sector, the default correlation can actually be nega-
tive since the default of one company can take out capacity and so strengthen the
remaining players. However, we believe that the systemic sector risks far out-
weigh this possibility so that default correlation is always positive.

Research has shown that default correlation is linked to the credit rating of the
company—Ilower-rated companies are generally more leveraged, so in an eco-
nomic downturn, they would be more likely to default together. However, the
sheer lack of default events makes it very difficult to determine default correla-
tion from empirical analysis.

If the assets in the basket have a low default correlation, then the investors are
exposed to each of the credits as though they were long each credit but only
exposed aloss amount equal to that on one asset. In this limit, the basket spread
is close to the sum of the spreads of the reference credits in the basket.

If the default correlation is high, assets tend not to default alone, but together. In
this limit, the basket behaves like the worst asset in the basket. We find that the
basket spread will approach the widest spread of the assets in the basket. Thisis
when the basket spread is at its lowest.

It is not possible to use static hedge arguments to value the basket spread. There
isno static hedge that can be used to eliminate both the spread risk and the default
risk of the basket using single-name default swaps. A dynamic hedging strategy
is necessary, and a valuation model must be used to compute the appropriate
hedge ratios. These hedging costs will be factored into the pricing.

To understand how the spread interpolates between the two limits of minimum
and maximum default correlation, we need to use aval uation model of correlated
default. In Figure 31, we have plotted the first-to-default basket spread as a
function of default correlation for a basket of five assets, with a 5-year default
swap spread ranging from 65 bp-95 bp. At low default correlation, the basket
spread is close to the sum of the default swap spreads, which is 400 bp. At the
maximum correlation, the spread is close to that of the worst asset: thisis 95 bp.

5.2.3 Applications

Investors are motivated to sell protection in basket form since this makes it pos-
siblefor them to leverage their credit exposure and earn ahigher yield. Theyield
spread paid to the investor can be a multiple of the average spread of the indi-
vidual assets in the basket. What makes baskets especially attractive is that this
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Figure 31. Model-Based Calculation of the First-to-Default Basket Spread
as a Function of Default Correlation for a 5-Name Basket with
Asset Spreads of 65 bp-95 bp.
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leverage can be achieved with a maximum downside equal to that of the de-
faulted asset. Furthermore, while the assets in the basket can be well-known,
good-quality credits with which the investor's credit analysts are familiar, the
yield paid can be comparable with alesser-known, lower-quality asset.

In most jurisidictions, the bank capital treatment for basketsisvery conservative,
with bank investors required to hold capital against each of the assets in the bas-
ket. However, in some countries, for example Italy, the capital treatment isthat of
the highest risk weighted asset in the basket. Such atreatment enhancesthe return
on capital and can make baskets an attractive investment for banks. Astreatments
vary widely, they must be confirmed with the appropriate regulating authority.
We direct the reader to section 6.2 for afuller discussion of bank regulatory capi-
tal treatments.

The assets in the basket can be well-
known, high-grade credits, while the
spread paid is equal to that of a
lesser-known, lower-quality asset.

As with default swaps, baskets can also be issued in a funded form as a credit-
linked note or issued as a security out of an SPV. They can also be issued in a
principal protected form.

A second-to-default basket is a smple extension of the first-to-default stucture in
which the triggering credit event is the default of two of the assets in the basket.
Following this credit event, it is the second asset to default that is delivered in return
for apayment of par. Second-to-default baskets are part of aclassof credit derivative
known as second-loss products. Because they require two or more defaultsto trigger
acredit loss, for small basketsthey are usually considered to be much lessrisky than
standard single credit products and so appeal to investorswho wish to buy high qual-
ity assets that return a higher yield than other equally high quality assets.

Default baskets have become increasingly popular over the past few years as
investors have realised how they can be used to enhance yield while being ex-
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The loss distribution encapsulates
the default characteristics of a
portfolio.

As assets become more correlated
they tend to default together - this
makes larger losses more likely

posed to familiar credits. The recent BBA survey estimates that they already con-
stitute atotal outstanding notional in excess of $50 hillion. We believe that they
provide aunique and invaluable way for investorsto trade default correlation and
enhance yield.

5.3 Understanding Portfolio Trades

As the number of assets in a portfolio increases, its default characteristics be-
come increasingly complex. The bottom line is that we need a quantitative
framework to analyze the credit properties of the whole portfolio. Specifically,
we need to understand the effect of the following four factors—the number of
assets in the portfolio, the default probability of the individual assets, the recov-
ery rate of the assets, and the default correlation between the assets.

For credit derivatives and other portfolio credit structures that tranche up the
credit risk of the portfolio into first and second loss products, it is the loss
distribution that encapsulates the default characteristics of the portfolio. Un-
derstanding the shape of the loss distribution and how it is affected by these
four factors enables the investor to understand the pricing and risk of tranched
portfolio credit derivatives.

Toillustrate how the shape of theloss distribution depends on default correlation,
we have modelled a collateral pool of 100 defaultable assets. For simplicity, we
have assumed that all of the assets have the same notional and the same probabil-
ity of default of 14%. Note that this is about the 6-year cumulative default
probability of aBa-rated asset (source: Moody’s Investor Services). We have also
assumed that the assets are senior in the capital structure so have an average
recovery rate of 50%.

For zero default correlation, the shape of the loss distribution is the symmetric
binomial distribution and is centered on the expected loss of 7%, the probability
of default times the loss in the event of a default (i.e., 14% x 50%). Figure 32
illustrates the shape of the loss distribution for the portfolio if the assets are as-
sumed to have a default correlation of 15%. Once again, the expected lossis 7%.
However, there is now atail developing on the loss distribution since there is a
greater likelihood of assets' defaulting together.

If we increase the default correlation of the assets in the collateral to 40%, the
assets in the collateral pool become more likely to default together and larger
losses become more probable. The shape of the loss distribution is shown in Fig-
ure 33. Once again, the expected loss, which isindependent of the correlation, is
7% of the portfolio. Because of the tendency of the assets to default together, the
tail of the distribution has now been stretched out, and |osses in excess of 25% of
the portfolio are now much more likely.

In the limit of 100% default correlation, shown in Figure 34, the assets either all
survive or they all default with a 50% recovery rate. The loss distribution
becomes bimodal—there are two peaks—one at zero loss with a probability of
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86% and one at 50% loss with a probability of 14%. In this limit, the portfolio
behaves exactly like asingle asset. There is no diversification.

We must then analyze how these different shapes affect the expected loss on each
tranche. For example, suppose that the junior tranche assumes the first 10% of

Figure 32. The Loss Distribution for a Portfolio of 100 Assets with a
Default Correlation of 15%. Each Asset Has a 6-Year
Default Probability of 14% and a Recovery Rate of 50%.
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Figure 33. The Loss Distribution for a Portfolio of 100 Assets Each with a
40% Default Correlation
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The higher the default correlation
the more likely that losses will affect

the senior tranches.

Figure 34. The Loss Distribution for a Portfolio of 100 Assets with a 100%
Default Correlation
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| osses, the mezzanine tranche takes the next 10%, and the senior tranche takesthe
final 80%. The expected lossis shown as afunction of the portfolio default corre-
lationin Figure 35. Clearly, the equity tranche has a higher expected loss than the
mezzanine and senior. At low correlation, we see that most of theloss distribution
is beyond the equity tranche and there is an expected loss of up to 70% of the
notional of the equity tranche. The investor must be compensated for thisthrough
ahigher spread. At low correlation, thereisvery little likelihood that the mezza-
nine or senior tranche will be affected by defaults, so their expected loss and,
hence, the spread that they should pay, is small.

As the correlation increases, the assets in the portfolio become more likely to de-
fault together, and thetail of the distribution is pushed out, pushing more of therisk
into the mezzaninetranche. Accordingly, the spread on the mezzanine tranche must
increase. We also see that the senior spread begins to increase as the correlation
moves beyond 30% as losses of more than 20% of the portfolio become possible.

Inthelimit of 100% correlation, the portfolio behaveslike one asset which either
survives with an 86% probability or defaults with a 14% probability and arecov-
ery rate of 50%. Inthislimit, the equity tranche has a 14% expected | oss, asit will
all belost if thewhole portfolio defaults. The mezzanine al so has a 14% expected
loss, asit, too, will all belost if the whole portfolio defaults. The senior note can
benefit from the 50% recovery rate on the underlying assets. Its maximum lossis
limited to 30% of the portfolio. As afraction of its face value, the expected loss
on the senior note istherefore 5.25%. Not only isthe senior note protected from
losses below 15% of the portfolio, the non-zero recovery rate on the underlying
collateral meansthat it isalso protected from | osses beyond 50% of the portfolio.
This shows why senior tranches can be very highly rated.

Lehman Brothers International (Europe), March 2001



STRUCTURED CREDIT RESEARCH

Figure 35. The Percentage Expected Loss of Each of the Tranches of the
Portfolio as a Function of the Default Correlation Between the

Assets in the Collateral Pool
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5.4 Portfolio Default Swaps
A portfolio default swap will For investors, the main aternative to baskets is the tranched portfolio default
typically contain 40-100 names swap. These are similar to default basketsin the sense that they take a portfolio of
credit names and redistribute the credit risk into first and second loss products.
However, they differ from default baskets in two ways: first, the size of the un-
derlying basket or portfolio isusually much larger, typically consisting of 40-100
credit names. Second, the redistribution of the risk is specified in terms of the
percentage of the portfolio loss to which the investor is exposed, rather than the
number of assets.

For example, consider a portfolio of 50 credit names, each name with a face
value of €5 million, which has been tranched into a 10% first loss tranche and a
90% second loss piece. Theinvestor in thefirst loss pieceis exposed to whatever
number of defaults would be required to reduce the portfolio notional by 10%. If
the credit names are referenced to senior debt, we can assume arecovery rate of
50% on each. It therefore takes the default of 10 of the namesto result in aloss of
10% - each default loses €2.5 million, and 10% of the portfolio corresponds to

€25 million.
Pricing is driven by the default swap The tranche in a portfolio default swap can be transacted as an unfunded credit
market and where the other tranches derivative similar to a default swap. It can also be done in a fully funded note
can be placed format. How the coupon on a tranche is paid can be specified in a number of

ways. The most common is for the notional of the tranche to amortize down as
defaults happen, while the spread paid remains a constant percentage of the no-
tional of thetranche. For example, in the exampl e portfolio of 50 names described
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in the previous paragraph, the default of the first asset will cause the loss of €2.5
million, which will be lost by the investor in the first-loss tranche whose notional
will step down by the loss amount, €2.5 million. At the same time, the notional
on the senior tranche will be reduced by the recovery amount, also €2.5 million.
The spread on each tranche will remain constant.

5.4.1 Pricing Aspects

The spread paid by atrancheis set in such away that the expected present value
of the spread leg equal s the expected |oss on the tranche, where the expected loss
isafunction of the credit quality of the credit namesin the portfolio, the number
of namesin the portfolio, and their default correlation. The role of default corre-
lation is explained in more detail in Section 5.3

Unlike the portfolio trades described in the following section on CDOs, there are
no actual bonds and, therefore, no coupons, differing maturities, embedded op-
tions, or any other features that need to be taken into account. In this sense, a
portfolio default swap isamuch easier structure to understand from apricing and
risk perspective.

5.4.2 Uses

Portfolio default swaps are anew and powerful tool for enabling investorsto take
an exposureto large groups of assetsin aform that either leverages or del everages
the credit risk of the underlying portfolio. This can be donein either an unfunded
or fully funded format.

The highly leveraged, high-coupon, first-loss tranche can be purchased by yield-
hungry investors. It can also be principal protected, in which case the investor
can enjoy a significant, but lower coupon with the benefit of knowing that the
downside islimited to aloss of the coupons.

Portfolio default swaps are the tool used in the synthetic CL O, which has become
the standard credit derivative technology for bank balance sheet securitization. It
will be described in greater detail in Section 5.6. However, to put the synthetic
CLO into its proper context, we must first describe the process of securitization
of defaultable assets.

5.5 Collateralized Debt Obligations

5.5.1 Description

A collateralized debt obligation (CDO) isastructure of fixed income securities
whose cash flows are linked to the incidence of default in a pool of debt instru-
ments. These debts may include loans, revolving lines of credit, other
asset-backed securities, emerging market corporate and sovereign debt, and
subordinate debt from structured transactions. When the collateral is mainly
made up of loans, the structureiscalled a Collateralised L oan Obligation (CLO),
and when it is mainly bonds, the structure is called a Collateralised Bond Obli-
gation (CBO).
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The fundamental idea behind a CDO is that one can take a pool of defaultable
bonds or loans and issue securities whose cash flows are backed by the payments
due on the loans or bonds. Using arulefor prioritizing the cash flow paymentsto
the issued securities, it is possible to redistribute the credit risk of the pool of
assets to create securities with a variety of risk profiles. In doing so, assets that
individually had alimited appeal to investors because of their lack of liquidity or
low credit quality can be transformed into securities with a range of different
risks that match the risk-return appetites of alarger investor base.

The structure of a typical CDO is shown in Figure 36. The bond or loan
collateral isplaced in aspecial purpose vehicle (SPV), which then issues sev-
eral tranches of notes. These notes have different levels of seniority in the
sense that the senior tranche has coupon and principal payment priority over
the mezzanine and equity tranches. This means that the income from the col-
lateral is paid to the most senior tranches first as interest on the notes. The
remaining income from the collateral is then paid as interest on the mezza-
nine tranche notes. Finally, the remaining income is paid as a coupon on the
notes in the equity tranche. The rules governing the priority of payments are
known asthewater fall structureand may be quite complicated. For example,
they may contain interest coverage tests.

As a consequence, defaults in the underlying collateral will first affect the cou-
pon and principal payments on the equity tranche. Asaresult, thisfirst-losstranche
istypically unrated and may be retained by the sponsor of the deal. The mezza-

Figure 36. Structure of a Typical CDO

Asset M anager > Trustee
Reports
Aaa& Aa2
Underlying |ssued Floating Rate
Securities Securities Notes
Un_d_erlying _ cbo E— Baa3 & B3
Securities (Bonds Special Purpose Fixed/Floating
and/or Loans) 4— . +— Rate Notes
Vehicle (SPV)
Cash Cash
Unrated
l T Notes/Equity
Hedge Provider
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Awaterfall structureis used to
redistribute the credit risk and return
of the underlying collateral.

Moody's uses a modelled approach
to rate portfolio trades based on the
concept of a diversity score.

ninetranchetypically achieves an investment-grade rating, and the senior tranche
may even achieve aAAA rating.

These tranches will typically pay floating-rate coupons to investors. If the pay-
ments from the collateral are fixed rate, interest rate risk will be hedged through
interest rate swap agreements with a highly rated counterparty.

While the equity tranche is the most subordinated tranche and so is the first to
absorb losses following default, it is aso the note that pays the highest spread. It
receives the excess spread—the difference between the interest received on the
collateral and the interest paid to the senior tranches after losses.

The pricing of CDOs is typically determined by the rating. As discussed in sec-
tion 5.3, in order to reflect the risk of the portfolio, the rating methodol ogy must
take into account the shape of the portfolio loss distribution.

5.5.2 Rating Methodologies

The determination of the rating category of CDOs is undertaken by the rating
agencies, which have full access to data about the structure of the underlying
collateral pool and use thisto model the credit quality of the various tranches.
Their approach must take into account the role of default correlation in the
riskiness of the issued securities.

For example, Moody's applies its Binomial Expansion Technique, which com-
bines a measure of default correlation across the collateral pool, a knowledge
of the average credit quality of the different assetsin the pool, and the detail s of
the waterfall structure to determine an expected loss for each tranche. The de-
fault correlation is measured using the Diver sity Score. Thisis calculated using
a methodology that takes into account how many of the assets are in the same
industry and is intended to represent the number of independent assets that
would have the same loss distribution as the actual portfolio of correlated as-
sets. For example, a porfolio of 50 assets might have a diversity score of 30
meaning, that 50 correlated assets have the same loss distribution as 30 inde-
pendent assets.

The output of the model is an expected loss for the portfolio tranche being
rated. This must be less than the target expected loss that Moody’s specifies
for the required rating. The actual pricing of a CDO tranche is then deter-
mined by examining where similarly rated CDO tranches trade in the
secondary market.

Standard and Poor's does not use a Diversity Score approach. Instead, it sets
concentration limits for the maximum number of obligors in the same industry.
Typically, it is comfortable with an 8% concentration limit on a single industry.
Default correlation is also taken into account implicitly by stressing the default
probabilities of the assets in the portfolio. The portfolio loss distribution is com-
puted using a multinomial probability distribution.
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The market for CDO's is divided into three main classes: arbitrage CDOs, cash
flow CLOs, and synthetic CLOs. We consider each of these typesin turn.

5.6 Arbitrage CDOs

Insurance companies, commercial banks, and money managers issue a CDO to
leverage their high-yield portfolios. Its purpose is to exploit the differences in
credit spreads between high-yield sub-investment-grade securities and less risky

Arbitrage CDOs exploit relative investment-grade securities. They arethustermed "arbitrage” CDO's. For money
value credit spread opportunities managers, these structures create a high return asset, create stable fee income,
between sub-investment- and increase assets under management, and lock in funding for a 3- to 7-year term.

investment-grade assets.
Arbitrage CDO's can have either cash flow or market value structures. With the
former, the principal on tranchesisrepaid using cash generated from repayments
on the underlying loans. The primary risk in cash flow CDO'sis, therefore, to the
default of the underlying collateral.

In market value CDOs, the principal is paid by selling the collateral. As aresullt,
investors are exposed to the market value of the underlying collateral that must
be marked to market weekly or bi-weekly. The debt ratings are, therefore, afunc-
tion of price volatility, as well as the diversity and credit quality of collateral.
Cash flow CDOs are more common than market value CDOs.

The composition of atypical arbitrage CDO contains 30-50 loans or securities.
The credit of the pool in arbitrage CDOs tends to be lower quality than a balance
sheet CDO, typically BB to B. Transaction sizes also tend to be smaller, e.g.,
$200 million-$1 billion, compared with $1-$5 billion for a balance sheet CDO.

5.7 Cash Flow CLOs

In general, the purpose of a cash flow CLO isto move aportfolio of loans off the
bal ance sheet of a commercial bank. Thisis done in order to free up the regula-
tory and/or economic capital that the bank would otherwise be obliged to hold

Cash flow CLOs are all about against these loans. This allows banks to use this capital to fund other higher-
moving credit risk off the balance margin business, new product lines, or share repurchase plans. It furthermore
sheet of a bank for the purpose of transfersthe credit risk of these loansto the investor, thereby reducing the bank's

regulatory capital reduction. concentrations of credit risk.

For example, abank has aloan book worth $500 million and is required to hold 8%,
i.e, $40 million, as regulatory capital. By doing a CLO transaction, the bank sells
98% of its loan book, retaining an equity piece worth 2% of the $500 million. It is
required to hold 100% of the equity piece, i.e., $10 million, for regulatory capital
purposes. The bank has therefore reduced itsregulatory capita charge from $40 mil-
lion to $10 million, asaving of $30 million.

In general, these pools of loans are very large and consist of mostly commercial
and industrial loans with short maturities, which are rated between BB and BBB.
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Synthetic CLOs accomplish the same
objective as cash flow CLOs, but do
so using portfolio default swap

technol ogy.

Being of investment grade but usually trading with tight spreads, these loans are
an inefficient use of regulatory capital. They are often revolving lines of credit
where the members of the pool are anonymous, but investors are provided with a
set of statistics about the distribution of credit quality to enable them to analyse
the default and prepayment risks of the pool. Furthermore, banks have the ability
to add or take away collateral from the pool as the loans repay.

Balance sheet CL Ostend to trade tighter to LIBOR than other CBOs/CL Os since
the pools of assets tend to be better quality than arbitrage CDOs due to their
shorter average average life and early amortization triggers.

Moving the loans off the balance sheet can be difficult: the bank may need to obtain
permission from the borrower to transfer the ownership of its loans, and this can be
expensive, time-consuming, and potentially harmful to customer relationships. For
this reason, banks are increasingly turning to the synthetic CL O structure.

5.8 Synthetic CLOs

The synthetic CLO isalso used to transfer the credit risk from the balance sheet of
abank. Asinacash flow CLO, the motivations areregul atory capital relief, freeing
up capital to grow other businesses, and the reduction of credit risk. Inthe case of a
synthetic CLO, thisis achieved synthetically using a credit derivative. It therefore
avoids the need to transfer the loans, which can be problematic. Instead, the bank
retains the loans on balance sheet and uses a portfolio default swap structure to
transfer out the credit risk to an SPV, which issues notes into the capital markets.
Another factor in favor of the synthetic CLO is the flexibility of default swaps,
which can be tailored to create the required risk-return profile for the bank.

5.8.1 Structuring and Pricing Aspects

One main objective has to be achieved when structuring a synthetic CLO: the protec-
tion provided by the portfolio default swap needsto be purchased by the bank in away
that satisfies the bank’s regulator that the credit risk of the underlying loans has been
removed from the bank and so is granted the desired reduction in regulatory capital.

The current market standard structure for a CLO is shown in Figure 37. The
credit risk of the portfolio of loans held by the sponsoring bank is tranched up.
The riskiest tranche, which may comprise up to 2%-3% of the first losses in the
portfolio, isusually retained for reasons including the facts that its high risk may
make it difficult to sell, the bank may also believe that it is best able to judge the
risk dueto its close relationship with the borrower, and investorsin other tranches
may require the bank to hold the first loss for reasons of moral hazard. Under
bank regulatory capital rules, the first-loss tranche is classified as equity and in-
curs a one-for-one capital charge.

The second tranche assumes the credit risk of the portfolio usually starting af-
ter the first 2%-3% of losses with a maximum loss of about 10%. Thisrisk is
moved off the bank’s balance sheet through the use of a portfolio default swap.
The counterparty to this portfolio default swap is an SPV, which then transfers
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thisrisk into the capital markets by issuing notesto the face val ue of the portfo-
lio default swap. These notes can be tranched into several levels, with, for
example, aAAA-rated senior and two mezzanine level notes, as shown in Fig-
ure 37. The proceeds from selling these notes and used to borrow AAA-rated
OECD government securities from a repo counterparty. Because of the high
The SPV is collateralised with AAA credit quality of this collateral and the fact that it is OECD government issued
OECD government bonds and so the  with a0% BISrisk-weight (see Section 6.2), the counterparty risk in the portfo-
subordinate default swap obtains a lio default swap is negligible and, subject to the regulator’s approval, may obtain
0% capital charge a 0% percent risk-weighting.

The remaining credit risk of the portfolio is hedged throught the use of a second
(senior) credit default swap with an OECD bank as the counterparty. This portion
obtains a 20% risk-weighting. Asshown in Figure 38, the total regulatory capital
charge falls from 8% of the portfolio notional to 3.4%. Given that these trades
typically have anotional of $3 hillion-$5 billionn, this can be a substantial saving.

Figure 37. Synthetic CLO Structure

OECD Bank Repo
Counter party Counterparty
Eligible Senior Note
" Senior Investments plus Notes Proceeds plus (AAA)
Premium Default greftaultt Repo Interest Per_|qd|c Payments on
Swap otection Eligible Investments
v Premium Issued Notes
i .
Sponsoring Subordinated PSpemaI > Senior
Bank Default Swap urpose M ezzanine
. Vehicle 4— (BBBIA)

Proceeds

Default Protection
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retained Subordinate
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Portfolio
Figure 38. Example Regulatory Charge for a Synthetic CLO
Subordination Tranche % of BIS Risk Capital Charge
Level Rating Pool Weight (% notional)
Super Senior AAA 90% 20% 1.44%
Offered Notes Ba2-AAA 8% 0% 0.00%
Equity Not-Rated 2% One-for-one 2.00%
Total 3.44%
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The synthetic CLO has become
the preferred choice for balance
sheet CLOs

5.8.2 Discussion

Use of the synthetic CL O structure has grown substantially over the past two years,
as shown by the issuance numbersin Figure 39. As a synthetic CLO only requires
about 10% of the balance sheet to be securitized, the notional of the issued securi-
tiesismuch lessthan the size of the collateral pool for which regulatory capital has
been obtained. Despite this, we see that by 1999, the synthetic CLO actually ac-
counted for alarger issuance notional than the cash flow CLO. Thistestifies to the
dominance of the synthetic CLO asthe preferred choice for balance sheet CLOs.

To summarize, the main advantage of using a synthetic structure is that the bank
isnot required to transfer each loan into the SPV. Such atransfer is often difficult
from a legal and relationship perpective. It also enables the bank to fund the
assets more cheaply on balance sheet than by issuing a cash flow CLO.

In conclusion, synthetic CL Os are a huge growth area and a perfect example of
what is now possible using the credit derivative technology developed over the
past few years. We expect to see continued usage of this structure by banksthough
we expect that the economics of these trades may not be quite as appealing once
the new Basel Capital Accord comes into action. The Basel Capital Accord is
discussed in Section 7.

Figure 39. Issuance Volumes of Bank Balance Sheet CLOs, 1995-2000,
Showing Cash Flow and Synthetic Transactions Separately.
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Sources: Moody’s Investors Service, Lehman Brothers.
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In recent years, default swap
documentation has been
standardised and simplified by ISDA.

There are currently six ISDA
specified credit events which trigger
a default swap.

The obligations must be
clearly defined using the list
of characteristics

6. LEGAL, REGULATORY, AND ACCOUNTING ISSUES

6.1 Legal Documentation

In recent years, one of the main problems hindering the growth of the default
swap market has been the lack of standard documentation containing clear and
legally watertight definitions. This problem was first addressed in 1998 by the
International Swaps and Derivatives Association (ISDA) which issued a stan-
dardized Long Form Confirmation that made it possible to trade default swaps
within the framework of the ISDA Master Agreement.

More recently, and partly in response to many of the documentation problems
highlighted by the Russian crisis of August 1998, I1SDA has published updated
credit swap documentation that aims to standardize definitions. Until then, much
of the default swap documentation had been developed in-house, resulting in
differences that led to concerns in the market about legal basis risk. Legal basis
risk is that the definitions or legal structure used in the purchase of protection
differ from one's hedge, leaving one exposed to legal risk.

The new definitions, introduced by I1SDA in July 1999, are widely seen as an
important step forward in the elimination of legal basis risk and the standardiza-
tion of default swap documentation. By standardising the documents, it hasreduced
the requirement for expensive legal expertise, so it has opened the credit deriva-
tives market to a wider range of participants.

At the same time, ISDA published a short-form confirmation that is only five
pages, compared with the previous 15-page confirmation document. This new
confirmation employs a "tick-the-box" approach, and this has considerably sim-
plified and speeded up the whole confirmation process.

6.1.1 What Triggers the Default Swap?

The default swap is triggered by a Credit Event. The ISDA definitions provide
for six credit eventsthat are usually defined in relation to areference entity. Typi-
cally, only four or five will be used, depending on whether the reference credit is
acorporate or sovereign. They are shown in Figure 40.

6.1.2 What is an Obligation?

The obligation used in the definition of a credit event needs itself to be defined.
In order to get evidence of acredit event asit relates to an obligation, we need to
specify the different categories of obligation. There are six possible categories:
bond, bond or loan, borrowed money, loan, payment, and reference obligations
only. Most trades will specify the obligations using bond, bond or loan, or bor-
rowed money. A further eight obligation characteristics, listed in Figure 41, are
used to refine the nature of the obligation.

6.1.3 Deliverable Obligations
Following acredit event of a physically settled default swap, the protection buyer
hasto deliver the deliverable obligationsto the protection seller. In order to specify
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Figure 40. A List of the ISDA Specified Credit Events

Credit Event Description

Bankruptcy Corporate becomes insolvent or is unable to pay its debts. The bankruptcy event is, of course, not relevant
for sovereign issuers.

Failure to Pay Failure of the reference entity to make due payments greater than the specified payment requirement
(typically $1 million), taking into account some grace period to prevent accidental triggering due to administra-
tive error. A grace period may be specified, which may extend the maturity of the default swap if there is a
potential failure to pay.

Obligation Acceleration/  Obligations have become due and payable earlier than they would have been due to default or similar

Obligation Default condition, or obligations have become capable of being defined due and payable earlier than they would
have been due to default or similar condition. This latter alternative is the more encompassing definition
and so is preferred by the protection buyer. The aggregate amount of obligations must be greater than the
default requirement (typically $10 million).

Repudiation/Moratorium A reference entity or government authority rejects or challenges the validity of the obligations.

Restructuring Changes in the debt obligations of the reference creditor but excluding those that are not associated with
credit deterioration, such as a renegotiation of more favorable terms.

Figure 41. A List of the ISDA Obligation Characteristics

Characteristics Meaning Comment

Pari Passu Ranking Pari passu means senior unsecured Expected to be used widely.
if no reference obligation is specified.
It means at least as senior as the
reference obligation if it is defined.

The credit event has to occur on
obligations denominated in the

Specified Currencies Also expected to be widely

used. The default is G7 &

Not Sovereign Lender

Not Domestic Issuance

Not Domestic Law

Not Contingent

Listed

Not Domestic Currency

specified currency.

The obligation is not a loan from
another sovereign.

The obligation is not issued in the
domestic market.

The legal framework used for the
obligation is not that of the issuing
country.

There are no issuer options or other
contingencies in the obligation

Refers to whether or not obligation
must be listed on a recognised
exchange

Requires that obligations are not
denominated in the domestic
currency

Euro unless otherwise specified.

Applies to sovereign
reference entities.

Used for emerging market
credits.

Used for emerging
market credits.

Used to exclude structured notes and zero
coupon bonds.Convertible bonds are not
considered to be contingent since the
investor has the conversion option.

Likely to be used for European corporates

and some sovereigns.

Used to cover Eurobond
issues.
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what these are, we use many of the sametypes of categoriesand characteristicsas
were used for obligations. However, there are some additional characteristicsthat
are specific to the deliverable obligations. These additional characteristics are
listed in Figure 42.

6.1.4 Current Market Standards

The legal definitions for default swaps are rapidly evolving toward a standard.
In Figures 43 and 44, we set out what these are for sovereign credits and for
corporate/bank credits. Investor should bewar ned that whilethese standards
are evolving, they should keep abreast of the latest developments by con-
tacting us.

6.1.6 The Settlement Process

Once acredit event has occured, either one or other or both parties to the default
swap must send a Credit Event Notice to the other. This can be sent up to 14
calendar days after the scheduled termination of the default swap, provided the
credit event happened prior to the scheduled termination date.

If the credit event happens just before the scheduled termination date (maturity)
then this can be 14 days after the grace period extension period if agrace period is
applicable. If abond failsto pay acoupon, it isnot technically afailureto pay until
agrace period is up during which no coupon payment is made. Thisgrace period is
typically 30 days. A grace period extension prolongs the life of the transaction to
enable the protection buyer to confirm whether afailureto pay hasreally occurred.

Notice must usually also be given of Publicly Available Information; i.e., public
reports of a credit event must have occurred in certain specified news sources.
What happens next depends on whether the default swap is to be cash or physi-
cally settled.

Figure 42. Additional Characteristics for Deliverable Obligations

Additional Characteristics Comment

Assignable Loans

Consent Required Loan These are used to specify the type of loan or interest in a loan
Direct Loan Participation  that is delivered.

Indirect Loan Participation

Maximum Maturity Used to specify the maturity of the deliverable obligation.

Accelerated or Matured

Transferable Specify whether the deliverable obligation is freely transfer-
able.
Not bearer Can be used to eliminate illiquid bearer securities. Note that if

a security settles through a major clearing system then it will
be considered not-bearer even if it is, e.g., Eurobonds.
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Figure 43. Current Market Standard Definitions Used for Sovereign Credits

Obligation Categories
Bond (Bond or Loan)

Obligation Characteristics
Pari Passu

Not Domestic Issuance

Not Domestic Law

Not Domestic Currency

Not Sovereign lender

Deliverable Obligation Categories
Bond (Bond or Loan)

Deliverable Obligation Characteristics
Pari Passu

Standard Specified Currency

Not Contingent

Not Bearer

Transferable

Maximum Maturity (10 or 30 years)

(Not Sovereign Lender)

(Assignable Loan)

(Consent Required Loan)

Figure 44. Current Market Standard Definitions for Corporate/Bank Names

Obligation Categories
Borrowed Money

Obligation Characteristics
None

Deliverable Obligation Categories
Bond or Loan

Deliverable Obligation Characteristics
Pari Passu

Standard Specified Currency

Not Contingent

Not Bearer

Transferable

Maximum Maturity (30 years)
Assignable Loan

Consent Required Loan

6.1.7 Cash Settlement

The main task in the cash settlement processis to establish the final price of the
reference obligation(s). Typically, a single valuation date is used. A valuation
time of 11.00am is used, and the price used is the bid (though other choices are
offer and mid-market).
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The definitions require the cal culation agent to obtain quotations from five deal -
ers, and the final price is obtained by using the highest or averaging them after
discarding the highest and lowest. For multiple deliverable obligations, the prices

are blended.
The market is rapidly moving If two or more of the deal ers are unableto quote, the definitions provide afallback
towards a standard set of definitions where weighted average quotations can be used. As many quotes from as many
for a default swap dealers as possible are obtained that aggregate to the total notional amount, with

each quotation size exceeding $1 million. If no quotation is obtained from the
calculation agent within 13 days of the original valuation date and the parties
cannot obtain quotations within a further five days, then the quotation is zero.

Cash settlement is then made three days after the final price has been set.

6.1.8 Physical Settlement

Following the notification of the credit event, the protection buyer must deter-
mine what obligations will be delivered and send a Notice of Intended Physical
Settlement to the protection seller. Typically, the obligations will then be deliv-
ered within the standard settlement period; e.g., if the Notice of Intended Physical
Settlement is delivered on trade date, physical settlement occurs on T+3, i.e,
three days after notification was given.

The amount of deliverable obligations delivered will be a principal amount equal to
the notional amount of the trade (unless accrued interest is included, in which case
fewer bondswould be delivered). Notethat the delivered portfolio can contain differ-
ent bonds provided they each satisfy the requirementsfor the deliverable obligations.

If the protection buyer failsto deliver the bonds within five business days after the
original physical settlement date, then the default swap terminates without pay-
ment from the seller. The only exception to this is in the case that the failure to
deliver the defaulted assets was due to an impossibility or illegality. A lack of li-
quidity is not an excuse. If impossibility or illegality prevents delivery for 30 days
after theoriginal physical settlement date, then the definitionsallow for cash settle-
ment based on the final price of the obligations that could not be delivered.

6.1.9 Discussion

Asshown above, the market is moving toward standard termsfor legal documen-
tation, with sovereign and corporate/bank credits treated differently. There is
widespread agreement that the publication of the |ISDA 1999 definitions and short-
form confirmation have led to an increased level of confidence regarding legal
basisrisk. The short-form confirm has also led to a streamlining of the confirma-
tion process, adding to liquidity and making it easier for new participantsto enter
the market.

Nonetheless, a number of legal issues still remain outstanding. One of the main
bones of contention at the moment isthe definition of the restructuring event and
whether it should be included in the list of credit events. The problem is that
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Credit derivatives were not covered
by the 1988 Capital Accord.

applying the restructuring event to loans can be problematic since loans are gen-
erally private, bilateral contracts. Clearly those using credit derivativesto assume
credit risk would prefer to remove restructuring while those using credit deriva-
tivesto hedgewould prefer to keepit. Recently, U.S. brokersremoved restructuring
from the standard list of credit events, although we now believe that it has been
reintroduced by some and we expect ISDA to establish a consensus within the
next few months. The inclusion of the restructuring event remains standard in
both the European and Asian markets.

Another issue is the delivery time allowed for loans. While a 30-day settlement
period is usually adequate for bonds, loans can take longer to settle, especially if
the borrower refuses to approve the loan's reassignment, or some other obstacle
prevents the loan from being transferred within 30 days. These issues are cur-
rently being examined by ISDA.

6.2 Bank Regulatory Capital Treatment

Most banks arerequired by legislation to hold capital against the variousrisk expo-
sures held on their banking and trading book positions. The purpose of thisisto
ensure that the banking sector is sufficiently capitalized against any unexpected
losses. As credit derivatives can be used both to assume and to mitigate credit risk,
it isimportant for banks to know what the corresponding charges and offsets are.
Since banks are such a significant player in the credit derivatives market, it isalso
important for other players to be aware of the regulations surrounding credit de-
rivatives, asthese can have a significant effect on the dynamics of the market.

Theregulatory capital framework for banks was first established by the July 1988
Basel Capital Accord produced by the Basel Committee on Banking Supervision.
With some amendments, thisis still the framework in use today. While universally
recognised asamajor step forward in the international regulation of banks, anum-
ber of weaknesses have been exposed. Furthermore, the 1988 Capital Accord predates
the advent of the credit derivatives market and so does not take into account the
new methods for mitigating and shorting credit risk which now exist. Work is cur-
rently in progressto produce arevised framework that will address these problems.
At the end of this section, we discussthis new framework and how it may affect the
credit derivatives marketsif implemented in its current proposed form.

Currently, the BIS risk weights shown in Figure 45 underpin the cal culation of
the regulatory charge. The risk weightings are determined according to the type
of reference entity and are then multiplied by 8% to determine the percentage
of notional that contributes to the overall capital charge.

Theserisk weights are quite crude and can lead to resultsthat are actually counter
to their aim. For example, both Turkey and the U.S. are OECD members whose
government debt is 0% risk-weighted. However, Turkey is viewed as a much
riskier credit , with bond yields about several hundred basis points higher than
the equivalent U.S. Treasury bond. Another weakness of the current risk weights
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Figure 45. The BIS Risk Weights

Type of Reference Entity BIS Risk Weight Charge as % of Notional
OECD Government 0% 0.0%
OECD Bank 20% 1.6%
Other 100% 8.0%

isthat all corporate debt, irrespective of itscredit quality, hasa 100% risk weight.
This has resulted in banks with large holdings of high-quality, low-yielding cor-
porate loans moving them off bal ance sheet using techniques such as cash flow or
synthetic CLOs.

Theregulatory capital guidelines provided by the Basel Committee are used by regu-
latorsasthebasic framework for local bank capita trestments. Within various countries,
local legidation has generally enforced these as the minimum standard that regula-
tors should adopt for banks within their jurisdictions. For credit derivatives, which
were not covered in the original accord, the local regulator usually has discretion to
define the precise treatment, which should, where possible, be consistent with the
Basdl Accord. Despite this, differences have emerged in the credit derivative treat-
ments between different regulators, and we examine these bel ow.

Treatments, where they exist, are
specified by national regulators and
so may vary from country to country.

The 1988 Capital Accord distinguishes between assets held on the banking book
and assets held on the trading book. The former relate mainly to loans held by
banks as part of their lending operations and that are usually held for extended
periods of time. Assets held on the trading book are generally more liquid bonds
and loans that are held for shorter periods of time as part of the market making
and brokerage business of the bank. There is usually a requirement to mark-to-
market the trading book daily.

6.2.1 Banking Book Treatment

In the following section, we have compiled the latest regulatory treatments as
they apply to the banking book. Whilst we have done our utmost to ensurethe
accuracy of theinformation, we stressthat investors must verify the precise
treatment with their regulator beforeacting upon thisinfor mation. What they
all havein common isthetreatment of a short protection credit default swap asan
(artificial) position in the reference asset, in which case BIS risk weights, shown
in Figure 45, apply.

6.2.1 Default Swaps

A number of countries have issued guidance on the use of default swaps. For a
banking book position, the assumption of credit risk viaa sale of protection using
adefault swap iscommonly treated as adirect credit substitute, i.e., we apply the
same treatment as if we were long the reference asset. For corporates, thisisto
take 100% of the notional, which is then weighted at 8%.

For a protection buyer who is seeking to hedge a cash position, capital relief is
usually granted provided it can be demonstrated that the credit risk of the refer-
ence asset has been transferred to the protection seller. The exact form of the
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Most regulators allow the use of
credit derivatives to mitigate credit
risk and so reduce regulatory
capital.

The capital chargeistypically
proportional to the maximum loss.

capital relief isto allow the hedger to reduce the risk weighting from that of the
reference credit to that of the counterparty protection seller. If the reference asset
isacorporate and the protection seller isan OECD bank, this meansthat the risk-
weight falls from 100% to 20% and the size of the regulatory capital chargefalls
from 8% of the notional to 1.6%.

Thisis still ahigh charge sinceit implies that the protection buyer is now exposed
to the default of an asset with the credit quality of an OECD bank. However thisis
not true: the protection buyer is exposed to the joint event in which the reference
asset and the OECD bank both default, which is a much less likely occurrence.
Equally, this treatment means that a bank will gain no benefit from buying protec-
tion from acorporate eveniif its credit quality ishigher than that of an OECD bank.

Thetreatment for funded default swaps (as credit-linked notes or SPV issued notes)
is the same for the protection seller as being long the reference credit in cash for-
mat. Where the funded default swap is used to buy protection, the risk weighting of
the reference asset is substituted by that of the collateral to the default swap.

Theregulatory capital chargeisalways proportional to the maximum loss. So for
afixed recovery default swap, the capital chargeislinked not to the notional, but
to the maximum loss, i.e., (100%-R) times the notional, where R is the fixed
percentage recovery.

Some regulators recognize that the credit risk of an asset is reduced even when the
maturity of the default swap is shorter than that of the asset. This creates aforward
credit exposure as shown in Figure 46. A lower risk weight is usually imposed for
hedged term equal to that of the protection seller, with a second risk-weighting
used for the unhedged forward exposure. The exact treatment varies from country
to country, and, where available, we detail the treatment in Figure 47.

Figure 46. Cash Bond Hedged with a Shorter-Maturity Default Swap

Default Swap
Cash Bond
L J /)
hd h'd
Hedged Exposure Forward Exposure
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6.2.2 Total Return Swaps

Most of the countries that have issued guidance specifically address the total
return swap (TRS). Subject to certain conditions, all treat a purchase of protec-
tion achieved through being the payer in a TRS as a guarantee in which the
risk-weight of the asset is replaced with that of the total return receiver.

This is equivalent to the treatment for a default swap protection buyer. The re-
celverinaTRShasto treat the position asadirect credit substitute, i.e., equivalent
to actually holding the reference asset on balance sheet.

Wherethe maturity of the TRSisshorter than the maturity of the asset being held,
there is a forward credit exposure. Details of how this is treated vary with the

various treatments described in Figure 47.

6.2.3 Basket Default Swaps

For baskets, the charge varies Basket default swaps are treated differently by different regulators. For the pro-

between that of the highest risk- tection seller, the capital charge can be between that of the highest risk-weighted

weighted asset and the sum of the asset in the basket and the capital charge of al of the assets in the basket subject
risk-weights to some maximum.

For the protection buyer, the basket provides apartial hedge to a portfolio of the assets
and so should achieve apartia offset. The precise details are givenin Figure 47.

6.2.4 Trading Book Treatment

In the trading book, the capital requirement for credit derivativesis split across a
Position Risk Requirement (PRR) and a Counterparty Risk Requirement (CRR).
The size of the PRR is supposed to reflect the amount of interest rate and credit
risk in the position. The CRR is designed to reflect the amount of counterparty
risk in a derivative position and so is a function of the credit quality of the
counterparty and the size of the counterparty exposure.

Since the introduction of the second Capital Adequacy Directive in 1996, EU
banks have been allowed to use an approved value-at-risk (VaR) model to calcu-
late the PRR. The nature of the VaR approach meansthat it takes into account the
diversification effects of imperfectly correlated assets and so may result in alower
capital requirement than implied under the banking book rules.

For those without an approved VaR model, the standard trading book treatment is
similar to that for the banking book. For a cash position hedged with a default
swap, the precise treatment depends upon the regulating body for the entity into
which the trade is booked. Regulators have in general tended to be conservative
regarding offsets, only allowing them for positions hedged with no asset mis-

It is expected that a new capital match; i.e., the triggering credit event for the default swap must be identical in
adequacy framework will be in place terms of issuer and seniority to the asset being hedged. In some cases, regulators
sometime in 2004 will allow no offset where the maturity of the hedge is shorter than that of the

asset being hedged. In other cases, a partial offset may be permitted. Investors
must check the exact treatment with their own regulators.
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Figure 47. Summary of Banking Book Capital Treatment of Maturity Mismatches and First-to-Default Baskets.
Banks Must Confirm Treatments with Their Own Regulator.

Regulator Maturity Mismatch Baskets
USA Federal Reserve Board Case by case treatment by examiners. If protection is for a If all of underlying assets are held, protection buyer can replace
(August 1996/June 1997) long maturity then an offset may be possible. risk-weight of asset with smallest dollar amount to the risk

category of guarantor (e.g. 20% for OECD bank). Protection
seller must hold capital against highest risk-weighted asset.

UK Financial Services Authority Hedged portion has risk-weight of counterparty. Forward Protection buyer can select asset that achieves preferential
(July 1998) exposure achieves 50% of risk-weight of asset. treatment. For protection seller the regulatory capital is the sum
of the charge on the individual assets. This may be reduced if it
can be demonstrated that there is a high default correlation
between the assets.

Germany Bundesaufsichtsamt fur das 20% risk weight on hedged exposure plus 50% of risk Not addressed.
Kreditwesen (BaKred) weight on forward exposure provided residual maturity of
(October 1999 ) protection > 1 year

France Commission Bancaire 20% risk weight on hedged exposure plus 50% of the risk Same as UK
(1998) weight of reference asset on the forward credit exposure

Italy Banca D'ltalia 20% risk-weight on hedged exposure plus 20% on forward Protection seller incurs charge of highest risk-weighted asset in
(June 2000) exposure basket

Ireland Central Bank of Ireland If residual maturity > 1 year protection is recognised. For a protection seller the capital should be held against each of
(Draft July 2000) Future credit exposure receives a 50% credit conversion the assets in the basket. The sum of the capital held against each

factor against the risk weight of the underlying asset. asset in the basket would be capped at the maximum payout

under the basket.

Canada Office of the Superintendent 20% for hedged period and a credit risk factor of 50% of Protection buyer obtains relief on smallest dollar notional, lowest
of Financial Institutions risk weight for residual maturity > 1 year. If forward risk-weighted asset. Protection seller must hold capital against
(Oct 1997/Nov 1999) exposure starts >3 years from today, no capital charge is asset with highest risk-weight

incurred.

Sweden Finansinspektionen - The A forward unhedged credit exposure is treated as an off- Protection buyer is deemed to hold a short position in the asset in
Swedish Financial balance sheet liability and is assigned a conversion factor the basket with the highest risk charge. Protection seller - sum of
Supervisory Authority of 50%. all the charges of all the assets in the basket, subject to a limit
(June 2000) equal to the maximum payout on the contract if there is a credit

event.

Austrialia Australian Prudential Provided the credit protection has a residual maturity Protection buyer is hedged against asset of choice. For a
Regulation Authority greater than 1 year, the reduction is proportional to the protection seller the capital charge is the sum of capital charges
(April 2000) ratio of the maturity of the hedged period to the maturity of on all of the assets in the basket subject to a maximum equal to

the credit e.g. 9 years protection on 10 year asset requires the maximum payout on the contract
a charge of 90% of risk weight of protection seller and 10%
of risk weight of underlying asset

Web-based sources on regulatory capital treatments:

For US guidelines see http://www.federalreserve.gov/boarddocs/SRLETTERS/1997/SR9718. HTM

For German Guidelines see http://www.bakred.de

For Canadian guidelines see http://www.osfi-bsif.gc.ca/eng/publications/guidelinesandbulletins/pdf/99-11-05.pdf
For Australian guidelines see http://www.apra.gov.au/mediareleases/00_08c1.pdf

For Swedish guidelines see http://www.fi.se/finansinsp/
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The Counterparty Risk Requirement is determined by taking the Credit Equiva-
lent Amount (CRA) and weighting it by the BISrisk weighting of the counterparty.
The CRA is determined by taking the positive mark-to-market value of the de-
fault swap and adding on a percentage of the notional amount (the potential future
exposure). This percentage can be afunction of the maturity and credit quality of
the underlying asset. It varies between regulator.

6.2.5 Changing the Capital Adequacy Framework

The Basel Committee on Banking Supervision is currently working on a major
revision of the 1988 Capital Accord. In January 2001, it released a proposed
framework for consultation, the aim being to increase the alignment between
economic risk and the required amount of regulatory capital. This New Accord,
also known as Basel 2, is open for consultation until May 31, 2001. Following
revisions, it is expected to come into force sometime in 2004.

The new capital adequacy frame- In the New Accord, the committee suggest three new methods for computing the
work will be based on the use of capital charge. The simplest, known asthe Standard, treatment proposes replac-
either external or internal ratings. ing the current risk weights shown in Figure 45 with new risk weights linked to

external credit ratings. These are shown in Figure 48. Banks that satisfy certain
requirements will be allowed to use an I nternal Ratings Based (I RB) approach
that will alow the bank to useitsown internal ratings methodology. It isbelieved
that this approach will result in areduction in overall regulatory capital. The IRB
approachisitself splitinto two: afoundation approach and an advanced approach.
The advanced approach gives the bank more discretion in its modelling assump-
tions. However, the hurdlein terms of systems and model requirementsis higher.

Itis clear that the standard treatment would go some way to correct the situation in
which low-rated OECD sovereigns such as Turkey, Mexico, and Poland obtain the
sametreastment ashigh-rated sovereignssuch astheU.S. AA and AAA-rated corporates
become 20% risk weighted just as OECD banks. Sub-investment-grade creditswould
incur risk weightsin excess of 100%. However, rather than penalize issuers whose
debt has not been rated, all unrated assets would gain a 100% risk-weight.

A number of problemswith using external ratings have been raised. Themain problem
isthat far fewer issuersarerated outsdethe U.S. than within. For example, 47% of the
corporatesincluded in the German DAX30 index arerated, compared with 94% of the
corporates in the S& P100 index. Another problem is that ratings are not an absolute
measure of credit risk—in some cases, AAA representsthe highest qudity creditina
particular country. This has been one of the reasons that has led the Basel commit-
tee to consider an internal ratings approach.

There will be a stronger link In addition to significantly overhauling the current framework and adding more
between regulatory capital and granularity, these proposals, if implemented, will create agreater need for thetrans-
economic capital. ference of low-quality credit exposures out of the banking sector and a desire for

higher credit quality assets. This should increase the demand for the risk mitiga-
tion abilities of credit derivatives, either on a single name basis or in a portfolio
form using the synthetic CLO structure.
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Credit derivatives are handled within
the new accord, with explicit treat-
ments for credit risk mitigation.

6.2.9 Credit Derivatives in the New Accord

The proposed New Accord permits the reduction of credit risk by means that
includethe use of collateral, credit derivatives, guarantees, or netting agreements.
The framework for recognizing these credit risk mitigation techniquesis consis-
tent across both the standardised approach and the foundation IRB approach.

For credit derivativesasatool for credit risk mitigation, the new capital accord allows
the substitution of the risk weighting of the counterparty with whom the hedging
credit derivative has been transacted. Therisk weight is cal culated using the formula:

r*=wxr+ (1-w) xg

where r* isthe effective risk-weight, r is the risk weight of the obligor, w is the
weight applied to the underlying exposure, and g is the risk weight of the protec-
tion provider.

Whileit permits a value of w=0% for guarantees, for credit derivatives, the New
Accord imposes a capital floor of w=15% even when the protection matches ex-
actly the characteristics of the reference asset being hedged. For example, within
the current approach, the purchase of default swap protection on anA-rated, 100%
risk-weighted corporate from an OECD bank reduces the capital charge to 20%.
In the newly proposed standardized approach, the A-rated asset will have arisk-
weight of 50%. Purchasing protection from aAA-rated bank with arisk weighting
of 20% gives a new capital charge of

r** =0.15 x 50% + (100%-15%) x 20% = 24.5%

which is higher than that under the current accord. There is concern that this
could adversely affect liquidity in the default swap market. It should be noted
that these proposals are currently open for consultation and may be amended in
the final document.

Maturity mismatches are explicitly covered by the New Accord with hedges of a
shorter maturity than the underlying exposure being recognized, provided they
have amaturity of oneyear or more. A simple schemeis provided which interpo-

Figure 48. Proposed Basel 2 Standardised Approach Risk Weights
by Claim Type and Rating

AAAto AA- A+toA- BBB+to BBB- BB+to B- Below B- Unrated

Sovereigns 0% 20% 50% 100% 150% 100%
Banks Option 11 20% 50% 100% 100% 150% 100%
Banks Option 22 20% 50% 50% 100% 150% 50%
Corporates 20% 50% 100% 150% 150% 100%

1 - Risk weighting based on risk weighting of sovereign in which bank is incorporated
2 - Risk weighting based on assessment of the individual bank
Option 1 or 2 is to be chosen by the national regulator.
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FAS 133 and IAS 39 accounting
standards require companies to mark
to market derivatives.

lates as a function of the maturity of the protection between an unhedged risk-
weight and the maturity matched risk weight. The risk weight is given by:

r** = r whentislessthan 1 year.
Otherwise,
r** = (L-t/Tyx r+ (t/T) xr*

where r** is the risk weight of the maturity mismatched position, r is the risk
weight of the unhedged position, r* istherisk-weight of the hedged position with
no maturity mismatch, t is the maturity of the hedge, and T is the (longer) matu-
rity of the exposure. So using theA-rated corporate in the above example, assuming
that T is 10 years and the protection has been purchased for the first three years,
the risk weight for the combined position will be

r** = (1-3/10) X 50% + (3/10) X 24.5% = 42.4%

which is less than the current treatment would require. This would typically be
70%: a 20% charge for the hedged exposure and a 50% weighting of the 100%
risk-weight for the forward exposure.

6.3 Accounting for Derivatives

Over the past decade or so, international accounting bodies have been looking to
amend their rules to require more transparent reporting of derivatives exposures.
The existing treatment was viewed by some as inconsistent and inadequate, asit
left most derivatives exposures off balance sheet. The massive growth in usage
of derivatives and some of the well-publicized derivative losses made the resolu-
tion of thisissue a priority for accounting bodies.

In response, in June 1998, the U.S. accounting body the Financial Accounting
Standards Board (FASB) issued Financial Accounting Standard 133, entitled Ac-
counting for Derivative Financial Instruments and Hedging Activities. This new
standard, known as FAS 133, applies to all companies which report under U.S.
Generally Accepted Accounting Principles (GAAP) and went into effect on June
15, 2000. For calendar year companies, the “live” date was January 1, 2001.

Pursuing the same initiative, the London-based International Accounting Stan-
dards Committee (IASC) produced International Accounting Standard 39 (IAS
39) in December 1998. These apply to firmsthat report under IAS and went live
on January 1, 2001.

The main thrust of these new accounting standards is to require companies to
mark to market (fair-value) all free-standing derivatives contracts. In conjunction
with this new requirement, the FASB redefined the concept of hedge account-
ing. The idea is that if a company can demonstrate that a derivative contract is
being used to hedge a specific risk, then there is the opportunity either to post-
pone the derivative’'s gain and loss from currently affecting the income statement
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Hedge accounting can be used to
offset the mark-to-market of hedged

Bifurcation requires the embedded
derivative in certain cash instru-
ments to be accounted for

derivative transactions

separ ately.

or to recognize in income gains and losses on the underlying hedged item. Hedge
accounting has two approaches, depending on whether the underlying risk is a
fixed or aforecasted cash flow.

In the casein which therisk isto afixed cash flow, such as afixed-rate bond, the
typical hedgeisto use an interest rate swap to convert it into a floating rate risk.
Thisistermed afair value hedge. The mark-to-market of the derivative and the
offsetting item for the risk being hedged are both booked to the income state-
ment. For effective hedges, the mark-to-markets should more or less cancel, and
the effect on earnings volatility should be minimal.

When the underlying risk is aforecasted cash flow such as afloating-rate note,
ahedge may be used to swap this to known fixed rate cash flows. The hedge is
referred to as a cash flow hedge, and the mark-to-market of the derivative is
recorded to other comprehensiveincome (OCI) within shareholders' equity un-
til cash flows on the hedged item change and are recorded in the income
statement. The hedge gain or loss is then released from the OCI to the income
statement so that the risk and the offsetting hedge affect the income statement
in the same period.

To comply with these new standards for hedge accounting, firms are required to
designate and document all hedging transactions and monitor their compliance
with FAS 133. All positions are subject to this treatment irrespective of when
they were initiated—there is no grandfathering. The hedge must be expected to
be highly effective in offsetting the risk exposure. The types of risk that qualify
for hedge accounting are 1) the price risk of afully hedged item, 2) interest rate
risk, 3) credit risk, and 4) foreign currency risk.

Certain cash instruments with embedded derivatives are subject to bifurcation:
the derivative component must be accounted for separately and marked to market
through earnings. This can be avoided only if the embedded component would
not be considered aderivativeif it were freestanding, if the combined instrument
iscarried at fair value through earnings, or if it is“clearly and closely related to
the host contract.”

FAS 133 is a complicated standard and may be seen as an interim step in the
process of introducing fair-value accounting for all financial instruments. To help
clarify and resolve issues concerning FAS 133, the FASB formed the FAS 133
Derivatives Implementation Group (DIG). Following its work, a new standard,
FAS 138, containing amendments to FAS 133, was released in June 2000.

6.3.1 Treatment for Credit Derivatives

Thefirst question isto determine whether acredit derivative qualifiesasaderiva-
tive that needsto be fair-valued under FAS 133 and IAS 39. In almost every case,
the answer is yes. The only exception is where the default swap is likened to an
insurance contract, where the loss is related to a failure to pay or bankruptcy
event, and where the contract has written into it the requirement that the protec-

Lehman Brothers International (Europe), March 2001



STRUCTURED CREDIT RESEARCH

Credit derivatives qualify as deriva- tion buyer must be exposed to the loss on the reference asset at al times. All
tives which must be fair valued other credit derivatives, including default swaps, total return swaps, and spread
under FAS 133 and |AS 39. options, areall derivatives under both FAS 133 and A S 39 and so must be marked

to market.

In June 2000, the FASB updated its position on hedge accounting for cross-cur-
rency interest rate swaps. It previously stated that currency risk on recognized
assets and liabilties could not be hedged. In its updated statement, the FASB
permits hedge accounting treatment for these risks. Asan extension, both interest
rate and currency risk may now be hedged when using a single cross currency
swap. Thisisof importance to those hedging the currency and interest rate risk of
acredit risky foreign asset.

Comments by the DIG addressing the issue of default swaps state that hedge
accounting would be available only when the purchased default protection can
be designated against an identifiable risk; i.e., the buyer of protection can iden-
tify a potential loss that the default swap is hedging. As the risk being hedged is
the change in the fair-value of an instrument due to changesin the credit quality
of athird party, then the hedge may qualify for fair value treatment.

Credit risk isthe full price risk A default swap used to hedge a fixed-rate bond is treated as a fair-value hedge.
minus the interest rate risk. Credit spread options and forward asset swaps are used to hedge futures cash
payments whose value depends on the change in credit quality of the reference

asset and may also qualify for afair-value hedge.

When accounting for a fixed-rate defaultable bond hedged with a default swap,
we have to separate the interest rate and credit risk components. The credit risk
component isdefined asthefull price risk minusthe benchmark interest rate risk.
To define the benchmark interest rate risk, we can use either the LIBOR swap
curve or a government Treasury curve, provided the bond does not price off
another index such as prime. When hedging risk with credit derivativesthe former
isthe preferred sinceall credit derivativesare priced relativeto the LIBOR curve.

Consider the case of afixed-rate bond with ten years remaining to maturity and
an annual coupon of 7% where the credit risk of the bond has been hedged with
a 10-year default swap. At the end of the last accounting period, the price of the
bond was priced at par, implying a yield to maturity of 7.0%, and the 10-year
LIBOR yield was observed to be trading at 6.15%. At the end of this accounting
period, the bond price is observed to be trading at a lower price of $97.32. The
change in the bond price is -2.68 points. Over this period, the LIBOR yield has
increased to 6.33%.

How, then, to apportion the change in mark-to-market to interest rate and credit
components? If we examine the effect of the increase of the LIBOR yield while
keeping the credit spread fixed, we see that the bond price falls to $98.76, a
change of -1.24 points. The effect of the increase in the credit spread, therefore,
has been to decrease the bond price by (-2.68)-(-1.24)=-1.44 points.
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Hedge accounting requirements may
bias companies towards simpler

hedging strategies

Meanwhile, the default swap position has changed in value. Assuming that the
LIBOR default swap spread was 79 bp at trade initiation and is now 99 bp, the
mark-to-market of the default swap position is given by (see Section 4.3.2)

MTM = (99-79) x 6.90 = +1.38 points

where 6.90 is the PV01 of the default swap calculated using a model of default
and recovery. Asaresult, we see that the default swap hedges out almost all of the
credit risk component of the fixed rate bond, leaving a small residual of about
6 cents, which is recorded in income as ineffectiveness. This small difference
arises due to reasons that include the fact that the default swap mark-to-market
also has an interest rate exposure. More importantly however, differences will
also arise because the cash and default swap market do not follow eachother
exactly—there may be dislocations as described in section 4.3.4. The interest rate
component can be hedged out separately with an interest rate swap that can also
be marked to market.

For more complicated non-vanilla hedges, it may be more difficult to obtain a
hedge accounting treatment, and this may hinder the use of more exotic credit
derivative structures.

The other major issue is bifurcation. Convertible bonds as investments are one
main candidate for bifurcation requiring that the equity call option be accounted
for separately. For credit investors who purchase the credit component of the
stripped convertible, there is no equity option, so bifurcation should not be an
issue. Credit-linked notes with embedded credit derivatives would be subject to
bifurcation. However, instruments with credit-sensitive payments embedded do
not require bifurcation provided these payments are sensitive only to issuer credit
risk. The DIG is still working on many of the details concerning these issues, and
further updates are expected.

Looking forward, the Joint Working Group of regulators (JWG), representing
accounting regulators from a number of countriesincluding Germany, Japan, the
U.K. and the U.S. has recently proposed removing all special accounting treat-
ments for financial instruments. Their proposal removes the idea of hedge
accounting and replaces it with the requirement that all financial instruments be
marked to market with hedges being recognized naturally through their offsetting
mark-to-markets.
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7 GLOSSARY OF TERMS

Arbitrage CDO

A collateralized bond obligation that exploits spread differences between high-
yield sub-investment grade bonds and less risky investment-grade securities.
Can be either cash flow—coupons are paid from cash flows of the bonds—or
market value—the principal is paid by selling the underlying bond assets.

Asset Swap

A combination of purchase of afixed coupon asset and entry into an off-market
interest rate swap that has the effect of transforming the asset into an almost pure
credit play.

Asset Swap Spread
The spread over the LIBOR rate received by the asset swap buyer in an asset
swap. It reflects the price and credit quality of the asset.

Basel Capital Accord

The framework of rules within which banks calculate their regulatory capital
requirement. These rules where produced by the Basel Committee on Bank Su-
pervision in 1988, known asthe Basel Capital Accord. The current rules are under
review and will be superceded by a new framework in 2004.

Cash Flow CLO

A collateralised loan obligation that is used by banks to obtain regulatory capital
relief on a pool of loans held on balance sheet. The loans are moved off the
bal ance sheet into an SPV, and the credit risk is transferred to the purchasers of
the issued notes.

Credit Event

A legal definition that is used to characterise the nature of the event that triggers
the payout on a credit derivative. It may include such events as bankruptcy, de-
fault, and restructuring.

Credit Spread Option

A derivative contract in which the option buyer has the right but not the obliga-
tion to enter into a credit spread position at a predetermined credit spread. The
credit position may be a default swap, par floater, or an asset swap.

Collateralised Debt Obligation

A note whose cash flows are linked to the incidence of default in a pool of debt
instrumentsiscalled aCDO. When the underlying collateral inaCDO ismade up
of bonds, it iscalled a Collateralised Bond Obligation (CBO). When the underly-
ing collateral in a CDO is made up of loans, the CDO is usually called a
Collateralised Loan Obligation (CLO).
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Default Swap

A bilateral contract in which one party (the protection buyer) makes periodic pay-
ments to the protection seller. In return, the protection seller compensates the
protection buyer for any loss on a par amount of a reference asset following a
credit event.

Digital Default Swap

A bilateral contract in which one party (the protection buyer) makes periodic
payments to the protection seller. In return, the protection seller compensates the
protection buyer with afixed payment following a credit event. It is also known
as afixed recovery or binary default swap.

Equity
Thelowest (usually unrated) tranche of a portfolio trade, which is exposed to the
first losses in the portfolio. Due to the high level of risk, the equity tranche is
often retained by the sponsor and for banks, resulting in a one-for-one capital
charge.

FAS 133

The new U.S. accounting framework for all financial derivatives, which came
into effect in June 2000. It requires companies to mark to market their derivative
positions and to post gains or losses to earnings.

First-to-Default Basket

A bilateral contract in which one party (the protection buyer) makes periodic
payments to the protection seller. In return, the protection seller compensates the
protection buyer for any loss on apar amount of thefirst asset in agroup of assets
to default. It is also possible to trade second, third, etc..., to-default baskets.

Fixed Recovery Default Swap
See digital default swap.

Floating-Rate Note

A bond that makes periodic coupon payments linked to a variable interest rate
index. Typically, the bond pays an additional "spread" that is intended to bring
the price of the bond to (or close to) par on the issue date of the bond. It can be
shown that this "par floater spread” reflects the credit quality of the note issuer.

IAS 39

International Accounting Standard 39, the new European accounting framework.
Like FAS 133, it requires companiesto report and mark to market their derivative
exposures, with the results being posted to company earnings.

Index Swap
A bilateral contract in which one party paysto the other the return on a specified
index usually representing a large universe of bonds.
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Interest Rate Swap

A bilateral derivative contract involving the exchange of fixed-rate payments for
floating rate payments typically linked to the LIBOR interest rate index. Typi-
cally used to hedge interest rate risk.

LIBOR

The London Inter-Bank Offered Rate. This is an interest rate at which highly
rated (typically AA-rated) banks can borrow. It is calculated by polling 16 banks
daily (through their London branches) to determine the rate at which they can
borrow for various terms and in various currencies. For each term and currency,
the received rates are ranked in ascending order, the top and bottom four are
rejected, and an average of the remaining eight istaken.

M ezzanine
The intermediate tranche of a portfolio trade that is protected from losses by
having a subordinate equity piece below it.

Portfolio Default Swap

A default swap that hedges some portion of the credit risk of a portfolio of cred-
its, typically consisting of 40-100 names. The credit risk is tranched up and sold
toinvestors. Each trancheis exposed to losses on the portfolio between two bands.
For example, a senior tranche may be exposed to all of the losses occurring be-
tween 20%-100% of the portfolio. A riskier mezzanine tranche may be exposed
to the losses in the portfolio beginning at 5% of the portfolio and ending at 20%.
The riskiest equity tranche is the exposed to the first loss, say the first 5%.

Principal Protected Note

A security that guaranteesto return all of theinvestor’sprincipal at maturity. This
feature is often attached to credit-linked notes where the spread paid by the asset
is very high and the investor wishes to protect his’her downside. For a credit-
linked note, the cost of the protection isusually aloss or reduction in the coupon
on the note following the credit event. The only principal exposurethat theinves-
tor hasisto the issuer of the note.

Synthetic CLO

Similar to a cash flow CLO except that the loans are not moved into an SPV.
Instead, the credit risk is transferred by the sponsoring bank purchasing credit
protection on the underlying collateral using a portfolio default swap.

Total Return Swap
A bilateral contract in which the total return receiver gets all of the benefits of
owning an asset without actually holding the physical asset on balance sheet.
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8 APPENDIX

8.1 Pricing a Floating-Rate Note
Thefull price of afloating-rate note on acoupon date is given by discounting the
implied future coupons using the issuer discount curve as follows

p:i(L(i —~1i)+ S)df (0,i) +df (0, N) (Ean 1)

where df(0,1) isthe issuer discount factor from today to the next coupon payment
date, df(0,i) istheissuer discount factor from today to the subsequent coupon dates
i, and L(i-1,i) representstheforward LIBOR rate, which setsat timei-1 and pays at
timei. For simplicity, we have assumed that the bond pays coupons annually.

If at timet the issuer has a T-maturity par floater spread of F, then the discount
factors are given by the following iterative scheme

df (0,i -1)
1+L(3i-1i)+F

df (0,i) = where df (0,0) =1 (Eqn2)

Clearly, F is a measure of the credit quality of the issuer since it is the fixed
spread to LIBOR used to discount all cash flows. Note also that F changes over
time as the credit quality of the issuer changes.

If we substitute F=S into equations 1 and 2, then we find that P=100%; i.e., if the
par floater spread, F, equalsthe fixed spread, S, on acoupon date, thefloating rate
note prices at par.

8.2 Calculating the Discount margin
The discount margin, d, is defined by the following relationship

v oL+q . 1 O
2 (1+L+d) @+L+d)"H
(1+L +d)

@LNEXT + q) +
P=

where for simplicity we have ignored day count fractions and assumed that cou-
pon dates are annual. The symbols are:

p = full bond price
" = Stub LIBOR coupon to next coupon date
L = current LIBOR fixing
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[_NEXT —the next LIBOR payment (which was fixed on previous coupon date)
d = discount margin for which we solve
q= guoted margin

Thiscalculation assumesthat all future LIBOR cash flows are equal to the previ-
ous fixing. As a result, no account is taken of the shape of the LIBOR forward
curve asin the par floater calculation.

The discount margin is similar to a par floater spread; in fact, it is numerically
equivalent when the FRN is priced at par, which is certainly the case when the
bond is issued. At other prices, the two measures differ since, as we have seen,
they use adifferent method for implying the value of the future coupons. Also by
convention, the fixed spread over LIBOR paid by a floating rate note is also
called the quoted margin. If g=d and we are on a coupon refix date, the price of
the bond equals par. Just as with a standard yield-to-maturity calculation on a
fixed coupon bond, the discount margin must be solved for using some root-
finding method (e.g., Newton-Raphson).

8.3 Calculating the Asset Swap Spread

From the perspective of the asset swap sellers, they sell the bond for par plus
accrued interest. The net up front payment, therefore, has a value of 100-P,
where P is the full price of the bond in the market. If we assume that both
parties to the swap are of AA-bank or similar credit quality, these cash flows
are priced off the LIBOR curve. We net off the principal payments of par at
maturity. For simplicity, we assumethat all payments are annual and are made
on the same dates.

The breakeven asset swap spread A is computed by setting the net present value
of al cash flows equal to zero. From the perspective of the asset swap seller, the
present valueis:

NFIXED NFLOAT
1-P  +C Y df (0)- ZAi(L(i—Li)+A)df(O,i)=O

Upfront payment to 1=

purchase assetin - -
return for Par Fixed payments Floating payments

Interest Rate Swap

where C equals the annually paid coupon, L(i-1,i) is the LIBOR rate set at the
time of cash flow i-1 and paid at the time of cashflow i, and A is the accrua
factor inthe corresponding basis. The fixed and floating sides may have different
frequencies. We solve for the asset swap spread A. This uses the result that a
LIBOR flat floater priced off the LIBOR curve reprices to par:

1= iAiL(i ~1,i)df (0,i) +df (O, N),
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to arrive at the result

PLIBOR _ PMKT

PV 01

where

N
pLIECR = cz df (0,i) + df (0, N)

isthe price of the fixed rate bond priced off the LIBOR curve, and

N
PVOl=§ Adf (0,i)

1=
is the present value of 1 basis point paid on the floating side of the asset swap,
priced off the LIBOR curve.

8.4 Calculating the Option-Adjusted/Zero-Volatility Spread

The OAS (or ZVS) isthe continuously compounded constant spread to the LIBOR
zero curve required to reprice abond. If we denote the OAS by ©, then we have:

P:cidf (0,i) exp(~ @ )+ df (0,N) exp(- O )

where df(0,i) isthe LIBOR discount factor from today to coupon payment datei.
We solve for © using aroot finding algorithm (e.g., Newton-Raphson).
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