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Introduction: A Roadmap of the
New World of
Structured Credit

c redit is probably almost as old as civilization itself. Certainly it has
greased the wheels of commerce for several thousand years. For example,
Hammurabi’s code! (circa 1790 BCE) makes reference to terms of debt
repayment. Although commerce has been transformed by successive waves
of innovation and development in the past few centuries, it was not until
the last decade of the twentieth century that financial technology began
to revolutionize the world of credit. In the past ten years, there has been
a virtual explosion on a global scale in the application of structured
credit technology, and this has resulted in a qualitative transformation of
credit markets and a huge expansion in the use of structured credit prod-
ucts. Traditional buyers of credit and new categories of investors such as
credit hedge funds have begun to adopt structured credit solutions using
a full spectrum of products, both cash and synthetic. Popular cash prod-
ucts include credit-linked notes (CLNs) and collateralized debt obligations
(CDOs). CDOs come in many varieties based on the underlying collateral:
asset-backed securities (ABS) CDOs, leveraged loan collateralized loan obli-
gations (CLOs), middle-market loan CLOs, commercial real estate CDOs,
and emerging market CDOs. Synthetic products, often generically referred
to as credit derivatives, range from single-name default swaps to indexes
like the CDX and iTraxx to custom synthetic CDO tranches. Prior to the
arrival of mathematical and structuring techniques, the world of credit was
a straightforward and quintessentially human one: It was all about the
lender getting comfortable with the borrower. The changes being wrought
by structuring, then, could be compared to those that occurred during the
industrial revolution, when manufacturing moved from the hands of skilled
artisans to factories.

As a result, the global credit landscape is being irrevocably changed, and
this book is a road map to this new world. Written by practitioners with the
new investor in mind, it is dedicated to explaining and demystifying these
products and broadening their adoption by traditional credit investors. Each
chapter introduces the reader to a new product and the technology used to
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create it. It also uses case studies to illustrate the application of each product
in a concrete market setting.

HOW STRUCTURED GREDIT COMPLETES MARKETS

We live in a time of low worldwide inflation and historically low yields
and spreads. This, combined with the tremendous growth of Asia (and
other emerging markets) and the cash generated by the commodities boom
spurred by this growth, has led to a large pool of cash seeking securities
to invest in. This demand for assets is heavily bifurcated, with the demand
concentrated at the two ends of the safety spectrum. On the safe end, the
accumulation of assets by fixed-income investors seeking a high level of
safety of principal has spurred demand for highly rated assets, preferably
AAA or AA, and yielding as much as possible. Exemplifying the safe end
are the Asian central banks, who have been accumulating dollars at a
staggering pace in the past few years. At the other end of the spectrum, the
disappointing recent returns in equities precipitated by the collapse of the
technology boom in the year 2000 have resulted in a glut of global assets
seeking equity-like (that is, 10+ percent) returns. For example, there is now
over a trillion dollars of hedge fund capital alone. Thus, the demand for
assets is split between money seeking absolute safety of principal and money
seeking high returns.

Prior to the securitization boom, the universe of fixed-income instru-
ments issued tended to cluster around the BBB rating, offering neither
complete safety nor sizzling returns. For example, the number of AA- and
AAA-rated companies is quite small, as is debt issuance of companies rated
B or lower. Structured credit technology has evolved essentially in order to
match investors’ demands with the available profile of fixed-income assets.
By issuing CDOs from portfolios of bonds or loans rated A, BBB, or BB,
financial intermediaries can create a larger pool of AAA-rated securities
and a small unrated or low-rated bucket where almost all the credit risk is
concentrated. For example, if a BBB-rated corporate bond portfolio were
tranched, up to 90 percent of the tranches constructed would likely be rated
AAA, and another 3 percent would likely be rated AA. Of course, since
total credit risk has to be conserved, the remaining 7 percent of tranches of
the CDO would have to have lower credit than the original portfolio. Thus,
the CDO tranching process creates both higher and lower credit quality
financial instruments from the original portfolio, but in highly unequal
proportions. Thus, the structuring process serves to complete the financial
market by creating high-credit-quality securities that would otherwise not
exist in the market.
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ENABLING TECHNOLOGY

The introduction of structured credit products has been accelerated by
technology borrowed from two separate streams. The first is securitization,
which was pioneered in the mortgage market in the early 1980s and has since
also become the key technology behind asset-based securities. Applied to
credit, this technology led naturally to the development of CDOs. The second
important technology is the modeling of derivatives, pioneered by mathe-
maticians such as Fischer Black, Myron Scholes, and Robert Merton, which
was further developed and adopted by practitioners in the interest-rate and
stock markets. Modified and applied to credit, this technology led naturally
to the theory and practical analytics used by credit derivatives traders.
Over the past few years, the derivatives and securitization streams have
merged to create the exciting product known as a synthetic CDO. Synthetic
CDOs differ from cash CDOs in that the portfolios that provide the cash
flow to service their liabilities consist of credit default swaps (CDSs) rather
than bonds or other cash securities. The rules governing the cash flows of
synthetic CDOs tend to be simpler than those of cash CDOs, and hence
more amenable to mathematical modeling. The models used to value CDOs
are called default correlation models. Their introduction has led to a huge
focus of academic and practitioner interest in credit portfolio modeling, and
model-based trading and hedging of default correlation and credit volatility
are now widespread in the credit markets. However, because credit models
are still evolving, it will be many years before they are dependable and
stable, much in the way that it took several years for interest-rate derivatives
markets to converge on common models and hedging methodologies.

IMPROVED LIQUIDITY, TRANSPARENCY,
AND CUSTOMIZABILITY

Like any evolving technology, if structured credit is to be widely adopted,
it needs to be more than just available and useful, and some of the key
missing components are now falling into place. Perhaps most important
are the dramatic rise in the liquidity of the single-name CDS market; the
rapidly rising trading volumes of CDS indexes such as CDX and iTraxx,
along with index sectors and tranches; new two-way markets in credit
volatility through bond options, index options, and default swaptions; and
increased secondary trading in cash CDOs. This increased liquidity has given
the dealer community an incentive to standardize trading conventions and
index products, which in turn has led to increased transparency, evidenced
by daily two-way markets in single-name CDSs, tranches of CDX and
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iTraxx indexes, bond and index options, and so on. The wide adoption
of so-called correlation models has also helped standardize synthetic CDO
pricing. Recently, the preceding developments have emboldened investors to
seek customized solutions, exemplified by the popularity of single-tranche
transactions with substitution. Such customization can address the five key
client-specific choices of portfolio composition (including both long and
short positions), leverage (specified via the attachment point and thickness
of a CDO tranche), currency, tenor, and dynamic management of positions,
while allowing dealers to pool and thus more efficiently manage rate, credit,
volatility, and correlation risk.

GROWTH OF STRUCTURED CREDIT MARKETS

The structured credit markets have grown dramatically in the first few years
of the twenty-first century. The confluence of two factors, market demand
stoked by global liquidity and product innovation and standardization
spurred by this demand, has led to a so-called network effect in structured
credit, the phenomenon whereby a service becomes more valuable as more
people use it, thereby encouraging ever-increasing numbers of adopters. This
recent expansion in structured credit has occurred in several dimensions:
expansion into new underlying asset classes, development of new product
lines, penetration of new geographical markets, and involvement of new
market participants. Each dimension has added richness, complexity, and
utility to the market.

Asset Classes

Structured credit technology was originally applied to corporate credit and
has since expanded its reach to new underlying products. The first expansion
was from investment-grade credit to high yield, followed by loans and asset-
backed securities. Figure 1.1 shows the breakdown of recent issuance of cash
CDOs by asset class and demonstrates that activity has been particularly
strong in the institutional leveraged loan and home equity loan asset-backed
securities (HEL ABS) markets, and is picking up in commercial real estate
(CRE) bonds. Other assets appear to have come full circle after a dip in
structuring activity. For example, emerging market bonds and loans, which
had been popular CDO assets prior to the emerging market crisis in 1998,
are popular once again.

Products

The development of new structured products has been the main driving force
behind the structured credit revolution. This is probably the most practical
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FIGURE I.1 Recent Breakdown of Cash CDO Issuance by Underlying Asset Class
Source: Citigroup.

way to present the development in structured credit, so we have organized
this book along product lines. The three main product lines are single-name
products (for example, credit default swaps and default swaptions), indexes
(such as iTraxx and CDX default swap indexes), and portfolio products
(such as CDOs and CDO-squareds or CDO?s).

Figures 1.2 through 1.5 show the growth in cash CDO issuance, credit
derivatives traded volumes, the growth in tranches based on credit indexes
(primarily CDX and iTraxx), and the issuance of bespoke CDS tranche
markets. As the figures show, issuance in all these markets has been healthy.
The 2003-2004 British Bankers’ Association (BBA) survey projected that
the total notional amount in the various credit derivatives contracts is likely
to exceed $8 trillion in year 2006.
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FIGURE 1.2 Growth of U.S. Cash CDO Issuance (by Year)
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Participants

The credit derivatives market began with European banks trying to lay off
credit risk by buying default protection. Today, while banks still account for
almost half of all credit default trades outstanding, the list of participants has
grown to include broker-dealers, mutual funds, insurance and reinsurance
companies, pension funds, and corporations from every part of the world.
These participants trade a broad array of structured products from CDSs
to CDOs, making markets deeper and more liquid. In the early days,
banks were primarily protection buyers and other types of institutions were
protection sellers. But nowadays most institutional categories, including
banks, are buyers as well as sellers of default protection (see Figures .6
and L1.7).

Apart from becoming popular with new categories of investors, the use
of structured credit products has become more widespread in a geographical
sense as well. Initially, North America and Europe were the main markets
for credit default swaps and other derivatives. Recently, these products
have begun trading in Asia, Japan, and a number of emerging markets as
well, although it remains to be seen whether the synthetic correlation and
volatility products that have been introduced in Asia and other emerging
markets will prove to be as popular there as in the broader and deeper
European and North American markets.

Government Banks 38%
Agencies 1%
0,
Corporates 2% Monoline Insurers
10%

Pension Funds 4%

Mutual Funds 4%

Reinsurers 7%

Hedae Funds 15% Other Insurance 3%
edge Funds o

Securities Houses 16%

FIGURE 1.6 Sellers of Protection
Source: BBA Survey 2004.
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FIGURE 1.7 Buyers of Protection
Source: BBA Survey 2004.

CORE USES OF STRUGTURED GREDIT

Structured credit technology fulfills a number of useful functions. Here we
outline some of the most important applications, which will be further
illustrated by detailed examples throughout the book.

Nonrecourse Leverage

We have already pointed out the first key use of structured credit: allowing
investors to get access to products whose spread would otherwise be either
too high or too low for their needs. Structuring technology can be used to
lever or delever according to the need. For example, an investor looking for
A-rated risk can lever AAA assets (by choosing a junior tranche backed by
AAA collateral) or delever BB assets to a single-A rating level (by buying a
senior tranche backed by BB assets) in the structured credit market. While an
investor can always leverage an investment by borrowing, a key attribute of
CDOs is the nonrecourse nature of this leverage. The term nonrecourse, in
contrast to recourse leverage or investing on margin, means that one cannot
lose more than 100 percent of the initial investment. Another advantage is
that a CDO investor can lock in the leverage for the term of an investment,
whereas margin borrowers can rarely borrow to term.

Diversification

Traditional bond investors have historically used derivative products to
diversify exposure away from their large and concentrated holdings in
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plain-vanilla credit and interest-rate product classes. The credit default
market grew at first because of the need that banks had to reduce their
concentrated exposures to certain counterparties with whom they had strong
business relationships. Investors now use these same default swaps to add
names to portfolios that they could not access previously. For example, an
investor who cannot trade a bond traded in a foreign country’s local bond
market can now use a derivative contract to gain exposure to that bond.

Customization of Risk Profiles

Creditors such as banks and pension funds are often looking not just to
mitigate their long-term risk exposure but also to tailor it in a way that
maximizes the use of their economic capital. Because some credits are
highly correlated while others add diversity to a portfolio, a great deal of
customization and optimization is required to achieve an appropriate risk
profile. Such customization can now be easily executed with credit derivative
contracts involving so-called bespoke, or customized, CDO tranches.

Separating Legal from Beneficial Ownership

Another use is providing access to nontraditional assets by separating legal
and beneficial ownership, so that yield-hungry investors can now tap into
the remaining pockets of cheap assets with previously limited ownership
profiles. The origin of such ownership limitations could be regulatory, for
example, when certain investors can only invest in funded vehicles and ask
for a CDS (unfunded) to be converted to a CLN (funded); jurisdictional,
as is the case when certain investors can only invest in Japanese yen
assets, requiring a currency swap to be bundled with a U.S. dollar/euro-
denominated instrument; or driven by convenience, as is the case with pro
rata loans, a type of revolving bank loan facility that is inconvenient to
administer for most bond investors other than banks, but whose value can
be unlocked with a CLO.

Separating Funding from Risk Transfer

Furthermore, structured credit solutions can tease funding apart from risk
transfer, allowing cheap sources of funding such as the commercial paper
(CP) market to be used to monetize the value in cheap AAA- and AA-rated
assets that are otherwise subject to trading at a minimum vyield insisted
upon by traditional bond investors. For example, the proceeds of a CP
transaction can be used to partly fund the purchase of such cheap assets,
and the risks can then be parceled out using a standard CDO structure,
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allowing the differential in spread between the cheap AAA asset and the CP
to be captured and leveraged. Separating funding from risk promotes market
efficiency, and it can be used to give nonexpert investors safer access to new
asset classes. It can also provide term nonrecourse financing to investors
who have the expertise and risk appetite but lack favorable funding.

Isolating and Hedging Risk

Finally, structured credit technology is used to separate or combine credit-
related and other risks. Until the arrival of such technology, an investor who
bought a bond or a loan was forced to carry the entire basket of risks that it
entailed. Today’s tools enable investors to separate the various components
of credit risk and pick and choose which ones they wish to be long or short
and which ones they wish to hedge. Some of the types of risk that credit can
now be decomposed into (and the measures used to quantify them) include
default risk (jump-to-default), market risk (CR01), credit volatility (credit
gamma and vega), and correlation risk (correlation skew or portfolio loss
measures). Some of the most popular structured products are designed to
separate the elements of credit risk from each other or from other financial
risks. For example, credit default swaps remove the interest rate risk implicit
in fixed-rate corporate bonds. Credit options tease apart credit volatility
from outright credit exposure in the same way that stock options separate
equity volatility as a distinct risk. Tranched products, including CDOs,
synthetic tranches, and index tranches, separate spread and default risk.
Contingent credit default swaps allow investors to remove the credit risk
inherent in other types of exposure—those embedded in interest rate or
commodity contracts, for example.

Once the elements of credit risk have been isolated, investors can choose
which ones they want to be exposed to and hedge out the others. Derivative
contracts are naturally two-sided and thus allow long and short positions
to be taken on each element of credit risk.

Representative Examples of Structured
Credit Solutions

Table I.1 illustrates some ways in which structured credit has been applied
to take advantage of a market opportunity to fulfill certain investor needs.
The examples are chosen to be representative and illustrate the use of
instruments and markets described in the book. The examples will give the
reader a flavor of how structured credit might be beneficially applied to his
or her own portfolio, and they illustrate the practical importance of the
products introduced in this book.



Introduction: A Roadmap of the New World of Structured Credit 1

WHO SHOULD READ THIS BOOK?

We have written this book with three constituencies in mind. The first is the
financial professional seeking an introduction to structured credit products.
This includes buy-side professionals considering structured credit securities
as a part of their portfolios, as well as sales, structuring, trading, and
research personnel in investment banks. The second category is university
students interested in learning about the fast-expanding product set that
is creating a number of career opportunities globally. With regard to this
group, the book is written to make it a suitable textbook in a semester-long
course on structured credit as part of a business or finance curriculum
at the advanced undergraduate or graduate level. Finally, the intelligent,
financially savvy layperson can use the book to get a deeper understanding
of the CDO and credit derivatives markets.

A feature of this book that we are particularly proud of, and which
should make it very useful to students and financial professionals, is the
rich set of case studies included on each product. Each case study, rather
than being constructed as a hypothetical example, is based on a real-life
application in a specific market environment that has actually arisen in the
credit markets. Thus, the data on prices, spreads, hedge ratios, returns, and
so forth used in the examples are far more realistic than in a typical stylized
textbook example. These case studies can serve as useful adjuncts to the
basic material in a classroom. For the financial professional, they ground the
descriptive material about the products in an extremely practical context.

Unlike many other books on credit derivatives and CDOs, the book
does not require a high level of proficiency in mathematical finance or
structuring technology. The book assumes some familiarity with financial
markets; in addition, some basic knowledge of fixed-income markets—that
is, an elementary-level understanding that can be readily picked up from
any introductory book on fixed-income products—is useful.

HOW THIS BOOK IS ORGANIZED

As we have seen, the story of structured credit can be thought to have mul-
tiple dimensions: product development, geographic usage, risk measures,
and strategic application. We have chosen to lay this book out by product,
from single-name building blocks to complex portfolio products. The book
is divided into three parts containing chapters devoted to specific products.
The first part describes and analyzes credit default swaps, default swap-
tions, and default swap indexes. The second part covers portfolio credit
derivatives, with chapters devoted to single-tranche CDOs, correlation
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market technicals, CDO-squareds, and constant proportion portfolio insur-
ance (CPPI) products, or credit CPPIs. The last section is devoted to cash
CDOs, and includes chapters on collateralized loan obligations (CLOs),
asset-backed CDOs, CDO equity, and commercial real estate CDOs.

Each chapter includes a primer on the product, covering the structure,
cash flow characteristics, market application, and investment considerations
that apply to the product. Each of these primers is followed by one or more
examples or case studies illustrating a practical application of the product
in the marketplace—as an investment, hedging vehicle, or other usage. The
sophistication of these applications varies depending on the typical usage
of the product. While the book occasionally addresses complex products
or applications, the writing is designed throughout to be accessible to an
investor who is familiar with the basics of bonds and fixed-income investing.

Each section is designed to be self-contained, and so are most of the
chapters. The main exceptions to this rule are the chapters describing
complex instruments such as default swaptions or CDO-squareds. In these
cases, the reader may find it useful to review the material on the simpler
products, which would be the chapters on default swaps and CDOs,
respectively. Overall, the organization should make it possible for the
reader to treat the book either as a comprehensive product introduction or
as a reference book to be consulted as the need arises. To sum up, we hope
we have provided a critical mass of information to give the reader a useful
introduction to this exciting new technology and its main uses.
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A Primer on
Credit Default Swaps

Arvind Rajan

A credit default swap (CDS) is a contract in which the buyer of default
protection pays a fee, typically quarterly or semiannually, to the seller of
default protection on a reference entity, in exchange for a payment in case
of a defined credit event! such as default (see Figure 1.1). Default swaps
allow credit risk to be isolated and traded between investors. In a sense,
they are synthetic bond equivalents, where the buyer of default protection
has a position equivalent to shorting a bond, and the seller is in effect being
long the bond. However, default swaps introduce counterparty risk. In
particular, the buyer of protection is exposed to the seller contingent on the
credit event. The intent of this chapter is to provide a basic understanding of
the single-name CDS product and its practical implementation in the credit
derivatives marketplace.

THE MARKET FOR CREDIT DEFAULT SWAPS

The market for CDSs originated with banks looking to hedge credit risk
in their loan portfolios. This market has grown exponentially since 1997,
exceeding the expectations of market participants, and the pace of its
growth shows little sign of abating (see Figure 1.2). The set of participants
has expanded as well, as more players are seeking credit hedges or yield (a
pickup over conventional cash instruments). Banks, insurance companies,
corporations, and hedge funds actively trade in the default swap market,
which is expected to grow substantially in coming years.

17
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FIGURE 1.1 Cash Flow in a Credit Default Swap Transaction
Source: Citigroup.
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FIGURE 1.2 Credit Derivatives Market Growth, 1997 to 2006E
Source: BBA Surveys.

The amount of CDSs outstanding is more than doubling every year,
according to the data provided by two industry sources, the International
Swaps and Derivatives Association (ISDA)? and the British Bankers’ Asso-
ciation (BBA).> According to the BBA, the credit derivatives market stood
at a mere $180 million in 1997, measured by total outstanding notional.
From this humble beginning, ISDA figures document that the market grew
to more than $1 trillion by the end of 2001, to $8.42 trillion by the end of
2004, and to $12.43 trillion by the middle of 2005. This represents a growth
rate of 123 percent in 2004 and 48 percent during the first six months of
2005. In its recently published 2003/2004 Credit Derivatives Report, the
BBA continues to estimate close to 100 percent projected growth for the
market.
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The spate of debt restructurings, defaults, and high-profile bankruptcies
in 2001 and 2002 also increased the awareness for the need to manage
credit exposure. CDSs received a further boost in liquidity in 2003 when a
broad consortium of dealers got together and began to trade investment-
grade, high-yield, and emerging market CDS indexes under the CDX and
iTraxx names. These indexes typically consist of baskets of 100 to 125
liquid default swaps, equally weighted. We discuss these indexes and their
applications more fully in Chapter 4. Finally, regulatory factors, sharehold-
ers demanding higher returns, the ability to customize the maturity of the
desired credit exposure (a feature not available in the cash market), and the
standardization of default swap contracts have all played important roles in
popularizing CDSs.

Credit derivatives have been tested on several occasions through various
triggering credit events. In the first few years of the twenty-first century,
there have been several high-profile corporate credit events or defaults,
including WorldCom, Parmalat, Marconi, Railtrack, British Energy, Charter
Communications, Calpine, Delphi, Dana, Delta Airlines, and Northwest
Airlines. After most major bankruptcies, settlements caused only a minimal
level of dispute. In a few cases, disputes and difficulties arising due to
credit events caused the language in CDS contracts (particularly pertaining
to restructuring) to be modified to reflect the experience. Overall, the
experience so far has enhanced the robustness of the product and the
enforceability of the contract.

Single-name CDSs constituted approximately half of all outstanding
credit default contracts in 2003, but their market share was expected to
fall to about 40 percent by 2006, primarily as a result of the rise in
popular usage of index and index-linked products. In addition to CDSs,
a range of products has accompanied the growth in the market, including
synthetic portfolio/CLO products, credit-linked notes, total return swaps,
basket products, and credit spread options (see Figure 1.3). Innovations
in synthetic structures will continue to develop, and industry participants
expect index and ABS and loan-based credit derivatives products to increase
in market share over the next few years. However, in this chapter we discuss
CDSs based solely on corporate credit.

The composition of market participants has also changed over the past
few years. According to its 2003/2004 Credit Derivatives Report, the BBA
found that banks and securities houses were still the main buyers of credit
protection. Banks constituted 51 percent of the buyers’ market share in
2003. This share is expected to decrease to 43 percent in 2006 as more
players enter the credit derivatives market. Securities houses constituted
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Single-Name CDS 50%

Equity-Linked
Credit Products 1%

Swaptions 1%
Credit Spread Options 2%

Asset Swaps 4%

Basket Products 4%

Total Return Swaps 4%

Tranched Index Trades 2%

FIGURE 1.3 Breakdown of Credit Derivative Products by Current Outstanding
Notional (Year 2003)
Source: BBA Survey 2004.

16 percent of the market share in 2003, and their share is expected to drop
to 15 percent in 2006 with the advent of new entrants. The biggest recent
change is the emergence of hedge funds as buyers of credit protection. In
2003, hedge fund market share was at 16 percent, equal to that of securities
houses, whereas in 2001 it had been only 12 percent. The increase in hedge
fund market share follows from the fact that hedge funds are active buyers
of default swaps as well as the first-loss tranche in synthetic securitization
deals. It is projected that hedge funds will maintain their market share in the
future and potentially even replace securities houses as the second-biggest
market participant on the buy side. The rest of the market is distributed
among insurance companies, corporations, mutual and pension funds, and
others (see Figure 1.4).

On the sell side of the credit protection market, banks still held the
largest market share in 2003 at 38 percent, but their share is expected to
drop to 34 percent in 2006 as the market continues to eveolve. Monoline
insurance companies and reinsurers were second with a combined 17 percent
share in 2003, and they are expected to retain their market share through
2006. The sell-side market share of securities houses and hedge funds has
remained steady in recent years at about 15 percent and will probably stay
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FIGURE 1.4 Credit Derivatives Market—Buyers and Sellers Breakdown
(Year 2003)
Source: BBA Survey 2004.
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at the same levels. The rest of the market participants are not expected to
capture a substantial portion of the sell-side market for default protection
(see Figure 1.3). In the next section, we describe the product in greater detail
and outline the operation of the basic default swap transaction.

TRANSACTION TERMINOLOGY AND MEGHANICS

Although a CDS is one of the simplest forms of credit derivative, there are
nonetheless some mechanical details that are important to the practitioner
desiring to participate in the CDS market. In this section, we describe some
of the details of a CDS confirm, explain what happens if a credit event
actually takes place, discuss how such transactions can be unwound, and
introduce the market conventions regarding the spread between CDS and
cash instruments.

Prerequisites for Credit Derivatives Transactions

Before entering into a transaction, both parties in the default swap usually
have a signed ISDA confirmation document in place. This is an agreement
that sets forth the rights and duties of the two parties under all swap
contracts. Early credit derivative contracts suffered from the ambiguity
surrounding the documentation of the agreements. Since 1999, the ISDA
has provided a standard template to document a default swap transaction
between the two parties. These contracts are governed by a set of common
rules and definitions published by the ISDA. Before a CDS is executed,
credit lines between the counterparties must be in place because each party
is taking on credit exposure to the other.

The terms of a CDS contract are flexible and are negotiated between
the buyer and seller of protection. Some key terms are:

® Reference entity is the obligor on which protection is being either
bought or sold (e.g., ABC Corporation).

® Reference obligation is an obligation of the reference entity that is
referred to in the default swap contract. The characteristics of the
reference obligation often provide a basis on which to compare any
obligation that may be delivered to the protection seller (a “deliverable
obligation™) if a credit event occurs. These characteristics typically
require that any deliverable obligation be pari passu with the reference
obligation in the priority of payments of the debt of the reference entity.
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Defaulted Obligation
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FIGURE 1.5 Cash Flow in a Credit Default Swap Transaction in Case of
a Credit Event
Source: Citigroup.

® Notional amount (also referred to as floating-rate payer calculation
amount) of the default swap is the amount of exposure to a particular
credit (the reference entity) for which protection is being either bought
or sold for a particular period of time.

® Tenor for which risk is being transferred is the period for which the
protection under the default swap will remain effective (typically five
years).

® Credit events are the circumstances that must occur for the protection
buyer to exercise its right to exchange a deliverable obligation with
the protection seller for a payment of par. For CDSs on corporate
entities, these events typically include failure to pay, bankruptcy, and
restructuring. For CDSs on sovereign entities, obligation acceleration
and moratorium/repudiation are also considered credit events.

® Default swap premium is the premium (fixed rate) that the buyer agrees
to pay the seller in exchange for the transfer of credit risk. The U.S.
market convention is to pay quarterly on an Actual/360 basis.

What Happens in Case of a Credit Event?

If no credit events occur during the term of the default swap, the swap expires
unexercised. If a credit event on the underlying reference entity should
occur, the CDS is designed to unwind in an orderly manner. Figure 1.5
shows the typical exchange of cash flow that takes place when a credit event
occurs. The following sequence of events is generally executed upon a credit
event:

Occurrence of Credit Event Is Established A credit event is often
documented in local newspapers, business magazines, or other publications
that are publicly available. The recording of such an event allows the buyer to
exercise the right to put the deliverable obligation to the seller at par. There
are typically two options for settlement— physical and cash settlement—and
the contract will specify which one applies to the specific situation.
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Credit Event Notice Is Delivered by Either the Buyer or the Seller One
of the counterparties (buyer or seller) delivers the “credit event notice” to
acknowledge the occurrence of the event. A “notice of publicly available
information” concerning the credit event must also be delivered (either as
part of the credit event notice or separately). This notice cites the sources of
information confirming the occurrence of the credit event. When both the
notices are effective, the settlement period is initiated.

Buyer Delivers Notice of Intended Settlement to the Seller This notice
is an expression of the buyer’s intent to physically settle the CDS contract.
The notice also contains a detailed description of the type of deliverable
obligations that the buyer reasonably expects to deliver to the seller.

Physical Settlement: Buyer Delivers a Deliverable Obligation to the
Seller and Receives Par If the contract calls for physical settlement, the
protection buyer receives N x 100 from the seller, where N is the notional
amount, and gives the seller N units of a deliverable obligation. These
are obligations of the reference entity that may be delivered, per the CDS
contract, in connection with physical settlement. A deliverable obligation
must typically be a bond or a loan and must meet certain characteristics.
Investors should see the ISDA credit derivatives definition documents for
details, but in the most common version of CDS, the deliverable obligation
must be pari passu with senior unsecured obligations of the reference
entity.

Cash Settlement: Seller Pays Par Minus Recovery Value to the Buyer If
the contract is cash settled, a market value is determined for the reference
obligation and the protection seller makes a cash payment to the protection
buyer for the implied loss on that obligation. Specifically, the protection
seller pays the buyer N x (100 — R), where R is the price of the reference
security after the credit event (recovery value) and N is the notional amount.

As an example of a cash settlement, in a $10 million notional transac-
tion, when the defined credit event occurs, assume that the market value of
the reference security is 15 percent. The swap is then terminated, and the
seller pays the buyer a redemption amount of (100 — 15%) x 10,000,000 =
$8.5 million.

If the settlement were physical, the seller would pay $10 million to the
buyer, while the buyer would deliver to the seller the deliverable obligation
with a face amount of $10 million (current market value of $1.5 million).
Occasionally, the settlement may give one of the counterparties the choice
of cash or physical settlement, or the cash settlement may be for a pre-
determined amount. In either case, the buyer owes the seller the accrued
fraction of the default swap premium up to the credit event. The swap then
terminates.
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Unwinding Default Swap Transactions

When market conditions dictate, an investor may wish to terminate the
swap prior to the final maturity of the default swap—for example, when
the investor wants to book a profit. In such a situation, the investor will
unwind the default swap contract at the current market value of the swap.
Suppose the investor buys protection today on Acme Corporation credit
(i.e., short Acme Corporation credit risk) at a spread of, say, 100 basis
points (for five years). Now suppose Acme Corporation credit deteriorates
and default spreads steadily widen. Assume that one year after having
entered into the transaction the investor finds that protection on Acme
Corporation credit is worth 400 bp, and the investor can book a profit
by unwinding the transaction (typically with the dealer from whom the
investor bought protection). Unwinding the transaction reduces to “selling”
protection on Acme Corporation for the remaining life of the original default
swap transaction—that is, four years. In practice, however, a transaction
is unwound by way of a tear-up, where the dealer effectively tears up
the original contract after agreeing to pay (in this case) an amount that
represents an investor’s profit on the trade. In this example, the investor
receives either (1) a running coupon representing the difference between the
two positions (i.e., the premium received from selling protection, or 400
bp per annum, minus the premium paid for buying protection, or 100 bp
per annum) or (2) the present value of 300 bp per annum, running for
four years discounted for the likelihood of Acme Corporation defaulting
during the next four years. The discounting referred to here is the same
that is used to price a CDS transaction after its inception and is described
mathematically in the appendix after Chapter 4. The value of a default
swap contract at a certain maturity T, per basis point, is referred to as
the Spread01 at that maturity. Many examples of the sensitivity of default
swaps to credit changes may be found in this chapter’s case study and also
in Chapter 5.

The DVO1 of a Credit Default Swap

Taking exposure to a company for two years is very different from taking
credit exposure for ten years. Quantifying the exposure of a default swap
to changes in the company’s credit quality is done using the concept of
DVO01, defined as the change in value of the swap for a 1 bp shift in the
credit curve. Closely related to the spread DVO01 of a credit-risky bond, the
DVO01 of a default swap is essential to quantifying the mark-to-market risk
of an investor. For example, the value of default protection for five years in
an investment-grade corporate will increase by approximately $4,400 per
$10 million per basis point.
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The Default-Cash Basis

While default swaps are quoted as a spread premium, corporate bonds
are often quoted as a spread to Treasuries. Because most cash bonds are
issued as fixed-rate instruments and because most investors fund on a
London Interbank Offered Rate (LIBOR) basis, it is necessary to convert
the Treasury spread to a spread to LIBOR? so that a comparison between
default swap spreads and the spreads on the corresponding-maturity cash
instruments is possible.

Default swap spreads, which are often leading indicators of deteriorating
credit quality in addition to being more volatile than cash spreads, will
typically be slightly wider than the spreads of comparable-maturity cash
bonds (to LIBOR)—that is, the default-cash basis is generally positive.
Many technical and fundamental factors affect the level of the default-cash
basis, but the most important is the fact that default swaps have slightly
greater risk than bonds or loans for a particular reference entity. An investor
who buys a bond or loan knows exactly what obligation she holds in the
event of a credit downturn, but the protection seller can only estimate that
he will hold a senior unsecured bond or loan that meets the criteria of a
deliverable obligation. He will not know the specific bond or loan he will
receive until there is a credit event.’

SOME USES OF DEFAULT SWAPS

The following is a summary of the most common applications of default
swaps, and illustrations with examples of trades are provided when appro-
priate. Investors can choose different recovery values based on their views
on the credits involved.

Buying a Note versus Selling Default Protection

The cash flow of a (funded) cash instrument such as a corporate bond
can be replicated using a CDS. In this sense a default swap is a synthetic
substitute for a bond and provides investors an alternative to investing in
cash instruments for essentially the same risk.

As an example, consider a trade in which an investor is faced with the
choice of either buying the cash instrument or selling protection as described
in Table 1.1.

The investor has the alternative of earning 205 bp per annum by selling
ABC protection or earning a spread of 200 bp by buying the corresponding
ABC notes. Some considerations in making an investment in the credit risk
of ABC Corporation are highlighted in Table 1.2.

Note that the default-cash basis was implicit in the investor’s choice.
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TABLE 1.1 ABC Corporation—Cash or Derivative Exposure?

Buy 8 Percent ABC Notes 1/15/11 Sell Five-Year ABC Protection

Indicative bid/offer spread of 260 Indicative bid/offer of 205 bp/215 bp
bp/250 bp to five-year Treasury. in default swaps.

At +250 bp, with midmarket swap Unfunded position, so seller receives
spreads of 50 bp, the notes 205 bp per annum.

asset swap to LIBOR + 200 bp.

If financing cost is LIBOR flat, net
spread on the five-year trade is
200 bp per annum.

Source: Citigroup.

TABLE 1.2 Investor Considerations in the Cash Versus Default Trade

Buy ABC Corporation Cash Bond Sell Protection on ABC Corporation

Investor holds a specific bond. If a credit event occurs, the
protection seller will receive the
cheapest ABC bond or loan
(within certain parameters) at par.

LIBOR + funding costs results in Larger benefit for investors who

lower spread pickup. fund at LIBOR +.

Source: Citigroup.

Freeing Up or Using Bank Credit Lines

Banks with a mismatch between their credit lines and their desired portfolios
often use the default swap market to close the gap. In fact, this was one of
the very first applications of default swaps and the key reason that the CDS
market got going. For example, an American or European bank with an
unused credit line to a particular corporate name could use the default swap
market to create a synthetic asset that pays it for taking on risk against that
name, something that may not be possible if that corporation has not issued
cash bonds or if existing bonds are illiquid or of an inappropriate maturity.
In this case, the bank would effectively sell default protection. Alternatively,
a bank wishing to reduce concentrated exposure to a particular corporation
(e.g., a deteriorating credit with which it has a long-standing and extensive
credit relationship) could buy default protection from a third party to
effectively defease some of the credit risk.
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Filling a Maturity Gap

Many credits do not have a full yield curve, and even when some bonds
exist, they could be illiquid and rarely traded. This is particularly true for
off-the-run credits, which often have just a couple of traded instruments. The
default swap market offers an additional venue for taking a credit position
for maturities different from those of the outstanding cash instruments.
A short-maturity default swap allows the investor to take an almost pure
credit position on default, effectively decoupling the credit risk from the
spread duration risk inherent in longer securities. The investor looking to
get short credit risk has the additional advantage of not having to short an
illiquid bond, thus avoiding the risk of volatile repurchase agreement (repo)
rates and short squeezes.

For example, in January 2006, General Motors Acceptance Corporation
(GMAC), a General Motors (GM) subsidiary, traded at distressed spreads
because of the travails of GM, but many investors felt that GMAC was
likely to be spun off or bought and eventually return to investment-grade
status. These investors expressed that view by selling six-month or one-year
default protection in GMAC, even though short-dated GMAC bonds were
not available.

Expressing Gurve or Forward-Rate Views

A variant on the theme of expressing a cross-credit view is that of expressing
a view that a particular part of a credit curve is too steep or too flat, or
to synthetically express a view on the forward curve, where the forwards
are not traded directly. For example, let us say the investor feels that ABC
Corporation’s credit curve between the 5- and 10-year point is too flat—in
other words, that the implied probability of default between 5 and 10 years
is lower than justified by the fundamentals. If the investor expects the spread
between 5-years and 10-year CDs to steepen, the investor would sell 5-year
protection on $X million and buy 10-year protection on $Y million (X and
Y are chosen in a spread DVO01-neutral ratio, (typically 1.3:1 to 1.8:1) such
that the trade is neutral to parallel shifts of the spread curve) to express
this view. This is a DV01-neutral curve steepener. Furthermore, the investor
could capture the benefit of the (usually) positive carry of the trade and of
the likely sharp roll-down in the under-five-year part of most credit curves
(roll-down between 5 and 10 years is typically lower). Note that the investor
is net long default risk on ABC to the tune of $X-$Y.

Now consider another investor who is bullish on ABC Corp, but
who believes that the spread of the 10-year CDS is too wide relative to
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the S-year CDS. Such an investor might be expecting a rally in ABC as
well as a flattening of ABC’s 5 to 10s spread, and therefore might wish
to be long duration as well as a flattener. Selling $10 million of 10-year
default protection and buying $10 million of 5-year default protection
(equal notional amount) is a credit-neutral but long-duration trade. This
investor would be immune to default for the first five years, and would
benefit from a curve flattening and/or a parallel spread curve rally, but
would be exposed to a credit sell-off in a mark-to-market sense, as well as
to further steepening of the 5- to 10-year CDS spread.

Other types of curve trades, such as. DVO1-neutral flatteners, forward
credit shorts, etc. are possible. The analysis and application are similar to
the examples above.

Barhell-Bullet Trade

A third version of the CDS curve trade is one where the investor believes,
as in the preceding trade, that the slope of ABC’s 5s to 10s CDS curve is
too steep, but he is not bullish on the credit. Such an investor would enter
a DVO1-neutral curve flattener. This would be the exact opposite of the
DVO01-neutral curve steepener, and thus would involve selling $Y amount
of 10-year protection and buying $X amount of 5-year protection, resulting
in a negative carry. Notice that in this case, the investor is short $X-$Y of
ABC credit, but may not believe that ABC has significant risk of suffering a
credit event.

In this type of duration-matched relative-value curve trade (whether
involving cash or CDS instruments), investors can neutralize themselves
to the default event while improving the negative carry by selling an
appropriate amount of short-maturity default protection. Thus, the investor
can sell 1-year protection in addition to the 5- and 10-year legs. This trade
is referred to as a barbell-bullet or butterfly.

Taking Advantage of Tight Repo Levels without Financing

Certain bonds may trade at tight (“special”) levels in the repo (financing)
market. That is, an investor long the bond and using it as collateral to
borrow against would be charged a lower interest rate than normal (the
so-called general collateral or GC rate). The yields of bonds that are trading
special are usually slightly lower to reflect their repo advantage. Yet, many
asset managers do not finance and usually face the unpleasant alternatives
of not buying in that maturity range or putting up with inferior yields.
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However, through the default swap market they can realize at least a part
of the financing advantage. For example, while in early 2006 the Republic
of Brazil 12.5% of 2016 bond was trading more than 100 basis points tight
to general collateral in repo, the investor could purchase a note tied to a
default swap of similar tenor with the Republic of Brazil as the reference
entity that paid a spread of about 50 bp higher than the LIBOR spread of
the bond.

Since the spread earned on a default swap can be as long as the maturity
of the bond, it has the effect of monetizing the implied repo curve for the
full life of the security. In contrast, the repo market itself does not normally
make financing available for terms longer than a few months to a year.

CASE STUDY: RELATIVE VALUE—CASHING IN ON THE CURVE
STEEPNESS IN TELECOMS

The following case study illustrates many advantages of CDSs described earlier in the
chapter. By providing an opportunity to short credit risk, the CDS lets the investors express
specific views about various parts of the credit curve. In October 2004, the curves in the
telecom market were very steep and sophisticated investors could position for flattening
by playing in the CDS and the cash market at the same time. The case study, taken from
Citigroup’s “Bond Market Strategy” publication, demonstrates our recommendation at the
time on how this strategy could be implemented.

How to Blend CDs and Cash in Long-Maturity-Curve Trades

We have highlighted in our recent research the continued steepening in credit curves
across most sectors of the market, particularly in higher-beta sectors such as autos and
telecoms. Persistent portfolio-related selling of protection (i.e., buying credit) has helped
fuel a significant rally in the short end of the curve, while the rally in Treasuries has
evoked stronger expectations for a healthy backup in rates and, hence, investors seeking to
shed longer-duration securities. Credit curves in the telecom sector specifically have been
influenced by the buying back of some short-dated paper (Sprint is a case in point), further
exacerbating the steepness across many curves; for example, many 10s/30s credit curves
that we monitor are at their 100th percentiles.

To put the steepness among telecom credit curves into perspective, Table 1.3 depicts
a list of benchmark nonfinancial issuers, the five-year CDS spread, the corresponding on-
the-run long bond asset swap spread, and the differential (on an absolute and relative basis)
between them. Telecoms (in boldface) account for five of the top seven steepest curves on
an absolute basis. We also highlight that the majority of names are BBB-rated, higher-beta
credits (excluding Cingular and Verizon), and for many the significant upward-sloping credit
curve partly reflects strong short-term liquidity but potential concerns over credit quality
going out more than a few years.

While market participants more often examine curves within either the CDS or cash
markets, instead of both, we focus on these differentials across both the 5-year CDS and
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TABLE 1.3 Steepness of 5/30s Credit Curves Across Select Benchmark Issuers (5-Year

CDS, 30-Year Cash), October 2004

Five-
Year ASW—
Coupon Par CDS CDS

Issuer Ratings (%) Maturity ASW  (bp) (bp) Ratio?
AT&T Corp. Bal/BB+ 8 2031 378 225 153 1.7
Sprint Capital

Corp. Baa3/BBB— 8.75 2032 164 60 104 2.7
DaimlerChrysler A3/BBB 8.5 2031 168 65 103 2.6
AT&T Wireless Baa2/BBB 8.75 2031 134 33 100 4.0
Georgia Pacific

Corp. Ba3/BB+ 8.875 2031 219 127 92 1.7
Cingular Wireless A3/A 7.125 2031 109 29 81 3.8
Verizon Maryland ~ Aa3/A+ 5.125 2033 112 35 77 3.2
Amerada Hess Bal/BBB— 7.125 2033 138 64 74 2.2
Devon Energy Co. Baa2/BBB 7.95 2032 112 43 69 2.6
GMAC A3/BBB 8 2031 241 173 68 1.4
Kroger Co. Baa2/BBB 7.5 2031 115 48 66 2.4
SBC

Communications A1/A 6.45 2034 102 39 63 2.6
Safeway Inc. Baa2/BBB 7.25 2031 121 58 62 2.1
May Dept. Stores Baa2/BBB 6.9 2032 119 60 58 2.0
BellSouth Corp. A1/A 6.55 2034 94 37 57 2.6
Valero Energy Baa3/BBB 7.5 2032 112 57 55 2.0
Norfolk Southern Baal/BBB 7.25 2031 85 32 53 2.7
Walt Disney Baal/BBB+ 7 2032 93 42 51 2.2
AOL Time Warner Baal/BBB+ 7.7 2032 115 64 51 1.8
Kellogg Co. Baa2/BBB—  7.45 2031 61 23 38 2.7
Comcast Corp. Baa3/BBB 7.05 2033 105 67 37 1.6
Wyeth Baal/A 6.5 2034 109 74 34 1.5
Ford Motor Co. Baal/BBB—  7.4§ 2031 227 198 29 1.1
Boeing Co. A3/A 6.125 2033 53 26 27 2.1
Wal-Mart Stores Aa2/AA 7.55 2030 44 18 26 2.4
Caterpillar Inc. A2/A 7.3 2031 48 25 24 2.0
Sara Lee Corp. A3/A+ 6.125 2032 43 24 19 1.8
Target Corp. A2/A+ 6.35 2032 40 23 17 1.7
Viacom Inc. A3/A— 5.5 2033 70 53 16 1.3
IBM Al/A+ 5.875 2032 38 22 16 1.7
Procter & Gamble  Aa3/AA— 5.8 2034 26 14 12 1.9

9Ratio = Par ASW/five-year CDS.

Source: Citigroup.
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FIGURE 1.6 AWE, FON, and VZ 5s/30s Credit Curves: At Their Steepest Levels
Year to Date
Source: Mark-It Partners and Citigroup.

30-year cash markets for a few reasons. First, liquidity in the five-year bucket of the CDS
market is robust and allows investors to go long protection (short credit) more efficiently
vis-a-vis the cash market. Second, there is no liquidity in the 30-year CDS bucket and
limited liquidity in the 10-year bucket. A sizable amount of credit curve trading occurs
in the CDS market, but in many instances the all-in transaction costs of 5 to 10 basis
points in the single-name space (with the exception of 8 to 10 specific issuers, including
Ford, GM, and AT&T) diminish the widespread application of such trades at this stage of
the market’s maturity. Third, we believe that the lack of focus on examining opportunities
across the entire credit curve in the cash and CDS markets offers some new, interesting
opportunities.

In Figure 1.6 we highlight these relationships across three selected telecom names,
depicting the absolute spread differentials between AT&T Wireless (AWE), Sprint (FON), and
Verizon (VZ) long bonds and five-year CDS spreads, which are all approaching year-to-date
widest levels. On closer examination we find that the recent widening has been driven by the
tightening in 5-year CDS spreads more than by a sell-off in 30-year bond spreads, whereas
in March 2004 when the relationships traded at similar levels the large differential was driven
primarily by a widening in long bond spreads, as expectations for interest rate hikes rose
substantially.

In our view, the current rally in the CDS market has largely run its course, particularly
for these arguably higher-quality, low- or mid-beta names that are trading well inside of
historic averages. For example, Sprint has rallied about 45 to 58 bp (mid), AT&T Wireless
has tightened over 20 to 33 bp (mid), and Verizon has tightened about 14 to 31 bp (mid)
versus a tightening of 7 to 55 bp (mid) on the CDX.IG Series 2 index. We believe that at
current levels, spreads are approaching a floor, and thus buyers of protection face limited
downside risk.
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We foresee two plausible scenarios:

1. Higher-probability scenario. The overall credit environment remains supportive of
five-year CDS spreads, and these credits find a floor a few basis points inside of
current levels. Long bond spreads begin a gradual grind tighter as investors become
increasingly comfortable with the outlook for interest rates, and seek extra spread
pickup in credits with constructive outlooks. Our telecom analyst Henry Mitchell carries
an overweight recommendation on AWE and FON and a slight overweight on VZ.

2. Lower-probability scenario. The overall credit environment turns sour, as a result of
weaker-than-expected third-quarter earnings/guidance, rising oil prices, or problems in
Iraq, and five-year CDS spreads begin unwinding the large gains accumulated over the
past few months, outpacing the more modest widening that would likely occur in long
bond spreads.

We suggest a trade strategy for each of these views in the next section.
Implementing Credit Curve Flatteners—Two Basic Approaches

Implementing credit curve trades across either the investment-grade cash or CDS markets
is generally accomplished in one of two ways: equal-weighted notional or spread-DV01
neutral. A third method is default neutral, but given our overall market view and individual
credit views on these telecom names over the next six months, this is not a relevant strategy
because we do not anticipate FON, AWE, or VZ to default.

Depending on which of the two scenarios outlined earlier is accorded a higher probability
by the investor, he or she will pursue one of two strategies.

For the higher-probability (i.e., more optimistic) scenario, the credit bull flattener,
implementing the trade equal notional (e.g., buying $10 million of five-year protection and
$10 million notional of bonds) would be appropriate. This strategy can be dissected into
two trades (for clarification purposes); an investor is explicitly long the flattener and long
outright credit risk due to the larger duration of the long bond relative to CDS. These trades
generate a positive payoff if spreads tighten in a parallel shift, or if the curve flattens; these
trades generate a negative payoff if spreads were to widen in a parallel shift or if the curve
were to steepen.

Table 1.4 illustrates the payoff of the equal notional trade, where an investor buys
US$10 million notional of AWE 8.75 percent of 2031 at 130.7 and buys US$10 million of
AWE five-year protection. Note the payoffs depict only the credit risk component of the trade;
the interest rate component can be eliminated by putting on an asset swap—swapping the
fixed-rate cash flows received from buying the bond into floating-rate cash flows.

There are two other (secondary) components that will affect the payoff of the trade:
transaction costs and cost of carry. Assuming an average bid/offer cost of 6 bp all-
in (3 bp bid/offer for CDS, 3 bp for the bond), transaction costs will total approximately
US$61,000. In the case of the AWE example, the trade actually results in positive carry of
US$98,000 per annum. If we assume an investor holds the position for six months (i.e.,
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TABLE 1.4 Equal Notional Strategy

Strategy 1 Buy $10 million AWE 8.75 2031 at +141 bp over 30-year
government (130.7, dollar price)

Buy $10 million AWE five-year CDS at +32 bp

SCENARIO ANALYSIS — PROFIT AND LOSS

PARALLEL SHIFT — AWE CrREDIT CURVE SuirT IN AWE 8.75 2031 ONLY
(AWE T1GHTENS, WIDENS UNIFORMLY) (AWE CURVE FLATTENS, STEEPENS)
—20BP  +20BP —20 BP +20 BP
Bond leg 320,175 —308,518 Bond leg 320,175 -308,518
CDS leg —92,455 92,455 CDS leg 0 0
Net P&L 227,720 —216,063 Net P&L 320,175 —308,518

Source: Citigroup.

US$49,000), the transaction costs minus the positive carry results in a slightly negative
payoff of—US$12,000. In this example breakeven for the trade will be about a 1 bp flattening
in the curve.

For the lower-probability (i.e., less optimistic) scenario, the credit bear flattener,
implementing the trade spread-DVO01 neutral would be more appropriate. In this strategy an
investor is explicitly long the flattener but neutral credit risk due to the matched duration of
the long bond with the CDS. That is, an investor will generate a positive payoff if the curve
flattens but is indifferent if spreads either tighten or widen in a parallel shift; these trades
generate a negative payoff if the curve steepens.

Table 1.5 illustrates the payoff of the spread-DV01-neutral trade, where an investor
buys US$10 million of AWE 8.75 percent of 2031 and buys approximately US$33 million
of AWE five-year protection. We estimate transaction costs for this trade at approximately
US$92,000 and positive carry of US$24,000 per annum. If we assume that an investor holds
the position for one-half year (e.g., USD$12,000), the transaction costs minus positive carry
totals roughly US$80,000. In this example breakeven for the trade will be about a 5 bp
flattening in the curve.

The structure of the payoff profiles in general will be similar across the telecom names
listed in Table 1.3. However, we like implementing the trade in AWE given the significant
degree of curve steepness in the name and, as a result the positive carry offered in either
strategy (more so in the equal notional trade). Most spread-DV01-neutral trades of a similar
nature—that is, buying protection and buying long bonds—uwill result in negative carry
because the trade requires buying about 3.3 times as much CDS for a given amount of long
bonds. Therefore the ratio of the par ASW spread to the CDS spread would have to be greater
than 3.3:1 to result in a positive carry trade (as it is in this case).

One alternative to the AWE trade(s) described earlier, either equal-weighted notional
or spread-DV01 neutral, would be to put the trade on by buying Cingular (CNG) CDSs as
opposed to AT&T Wireless (AWE) CDSs, as the CNG CDS trades about 3 to 4 basis points
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TABLE 1.5 Spread-DVO01-Neutral Strategy

Strategy 2 Buy $10 million AWE 8.75 2031 at +141 bp over 30-year
government (130.7 dollar price)
Buy $33 million AWE five-year CDS at +32 bp
(Spread-DVO01 neutral)

SCENARIO ANALYSIS — PROFIT AND LOSS

PARALLEL SHIFT — AWE CREDIT CURVE SuI1rT IN AWE 8.75 2031 ONLY
(AWE T1GHTENS, WIDENS UNIFORMLY) (AWE CURVE FLATTENS, STEEPENS)
—20 BP +20 BP —20 BP +20 BP
Bond leg 320,175 —-308,518 Bond leg 320,175 —308,518
CDS leg —-302,358 302,358 CDS leg 0 0
Net P&L 17,817 —6,160 Net P&L 320,175 —308,518

Source: Citigroup.

inside the AWE, meaning that the CNG is a cheaper short. As the AWE-CNG merger is
completed at a future date® we would expect AWE and CNG CDS to converge, so we would
prefer to be short the tighter of the two credits. We also recommend that investors consider
putting on the trade in VZ and FON, referenced earlier as credits with very steep credit curves
(and generally constructive fundamental outlooks).

APPENDIX: EQUIVALENCE OF A BOND SPREAD AND
DEFAULT SWAP PREMIUM

Here we show how one may price a default swap using the market spread
of a bond issued by the same reference entity. Our approach will be first to
derive expressions for a simplified default swap and then to add correction
terms to bring the pricing closer to reality. We assume the following
simplified default swap as a starting point:

® The swap is written on a single par floater and initiated on a coupon
date.

® There is no payment of the accrued default swap premium to the seller
of protection in case of default.

® The swap has no transaction costs and financing specialness.

® Termination payments are made by physical settlement at the coupon
date immediately after the credit event.
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Now consider a portfolio consisting of the following:

® A short position in default protection (you have sold default protection)
where you receive a premium U and in case of default you receive a
security worth R and make a payment of 1.

® A long position in a risk-free floater that pays L on coupon dates of the
risky bond.

® A short position in the risky security issued by the reference entity that
requires payments of L + S on coupon dates.

If there is no default, the net cash flow is zero, because both the risky
and risk-free bonds mature at par. If a default event does occur, the portfolio
is liquidated at the coupon date immediately after the event. In this case the
long position in the floater brings a cash flow of +1, the contingent payment
results in a cash flow of —(1 — R), and covering the short position —R,
which again net out to zero. So, to prevent arbitrage, the intermediate cash
flows must be zero, and we have U+ L — (L +8) =0, or U = S. We will
now examine the other factors that affect the pricing and attempt to relax
some of the simplifying assumptions.

Specialness of the Underlying

Assume the underlying risky security is special in repo, with specialness
Y. In this case, the intermediate cash flows are U from the default swap
premium, L from the long position in the risk-free security,and —(L + §) — Y
from the short position. These cash flows must all add up to zero, so that
U+L—(L+S8)—Y=0,0orU=S+Y.In practice, it is difficult to estimate
the effective specialness Y because default swaps typically run much longer
than available term repos.

Effect of Accrued Default Swap Premium

The market convention is that the buyer of protection must pay the accrued
default swap premium that has accrued since the last coupon date. The
expected difference between the time of the credit event and the previous
coupon is approximately half of the coupon period, so given that a default
has occurred, the expected advantage to the writer of protection is half a
coupon, or U/4 assuming semi-annual coupons, where U is the default swap
premium rate. Assuming semiannual coupons, if the semiannual probability
of default is g, for a one-period par bond we have
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(1=g)[14+(r+s)/2] +9gR _

1
1+7/2

so that

s/2
14+ (r+s)/2—-R

g= (1.1)

where s is the spread over the risk-free rate r, and therefore equals the
arbitrage-free default swap premium rate U for a par floater under the same
simplifying assumptions as before. The annualized probability of default
is given by g, =1 — (1 — g)*. Therefore, the advantage to the seller of
protection is approximately:

O gt g
v= 0= 74 =1 (1-q)] (1.2)

To illustrate the orders of magnitude involved, assume the risk-free rate is
r = 6%, the spread is s = 5%, and the recovery value is R = 20%. Using
Equations 1.1 and 1.2 we get g =2.94%, q, = 5.76%, and v ="7.2 bp.
This is a benefit to the writer of protection, and so reduces the default swap
premium.

Accrued Interest on the Underlying Risky Security

Similarly, the writer of protection does not owe accrued interest on the
underlying risky security in case of default. There is a benefit to the writer
of protection, which is given by:

UZan

where ¢ is the coupon on the risky security.

Accrued Interest on the Underlying Risk-Free Security

As we argued for the starter case, the protection seller has a net cash
flow of —(1 — R) with the protection buyer and (1 — R) from liquidating
the positions, which add up to zero. However, this calculation ignores the
accrued interest on the risk-free security. The expected value of this accrued
interest conditional on default is L,,,/4, assuming semiannual compounding,
where L,,, is the average future value of the default-free forward rate L
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through maturity. In spread terms, this is equivalent to the unconditional
expected value w = q, - L,,,/4). If the average value of the risk-free forward
rate is Ly, g, = 5.76% from the earlier example, we have w = 10 bp. This
is a benefit to the writer of protection, and so reduces the default swap
premium.
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Credit Default Swaptions

Arvind Rajan
Terry Benzschawel

credit default swaption, as the name suggests, is an option on a credit

default swap (CDS), typically labeled either a payer or a receiver. As
trading activity in CDSs increases, traditional credit market participants
often find themselves confused by the meaning of “payer” and “‘receiver”
options on CDSs. The purpose of this chapter is to provide an introduction
to these products and show how they can be used to express directional
views on credit.

Like most directional derivative instruments, credit swaptions come in
two basic forms that may be either bought or sold. Therefore, they have
a number of similarities with equity options, but there are a number of
differences as well. One important difference is market maturity. While
one-off trades certainly traded earlier, the CDS options market began to
trade actively in 2003. Initial activity in single-name CDS options was
followed shortly thereafter by trading in options on indexes. Volume picked
up during 2004 and 2005, and today the CDS options market, though
still young, has firm footing. We estimate that of the total notional CDS
option market volume, three-quarters is tied to CDX indexes. By number
of trades, we estimate that half are tied to indices and the remainder tied
to single-name credits. Currently, only a few single-name CDS options may
be considered liquid, with bid/ask spreads of 4 to 6 vols.! Another several
dozen single-name credits trade with bid/ask spreads of 7 to 11 vols and
the remainder with bid/ask spreads of 12 to 20 vols. Many of the CDS
indexes and subindexes trade at levels comparable to those of the liquid
single names (i.e., bid/ask spreads of 4 to 6 vols).
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PAYER OPTIONS

Figure 2.1 shows four positions using options. A payer option is the right
to buy CDS protection at a specified rate at some date in the future. If
an investor buys a payer option, he makes money if CDS spreads widen
between now and expiry of the option contract.”? Buying a payer is therefore
a bearish view on credit: If spreads widen (the credit deteriorates), the
investor makes money. If spreads tighten (the credit improves), the most he
can lose is the premium.

Typically, investors think of a payer as a put option on credit because as
credit quality deteriorates the option becomes more valuable. Alternatively,
a payer option can be viewed as a call option on spreads. An investor
buys the right to purchase credit default protection at a prespecified strike.
As credit quality deteriorates, the CDS spread widens, and profit rises.
One reason for using the term payer option as opposed to put or call
is that a payer option is an option to pay a prespecified rate for credit
protection.

Bullish Bearish
Buy Receiver Buy Payer
Own Call on Credit Own Put on Credit
Less Make money if CDS Make money if CDS
Risk narrows. widens.
Maximum loss is premium. Maximum loss is premium.
Sell Payer Sell Receiver )
Short Put on Credit Short Call on C.:red't
S Keep premium if CDS
More Keep premium if CDS -
Risk narrows. W|de_ns. .
Maximum loss is notional MaX|mum loss is price value
’ of the strike — premium.

FIGURE 2.1 Bullish and Bearish Views on Credit Using Options (Payoffs Assume
No Default)

Note: See Figure 2.4 for payoffs in the event of default. Maximum loss on selling a
payer option depends on whether there is a knockout provision. The maximum loss
on selling a payer would be less than the notional if (1) there were a knockout
provision, or (2) there were no knockout provision, but positive recovery value.

Source: Citigroup.
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Example—When to Buy a Payer

Suppose that an investor sold five-year credit default protection on Sprint
(FON) in late November 2003, when it was trading around 140 basis points
(see Figure 2.2, top). As of April 7, 2004, with Sprint trading at about
85 bp, the profit would be 55 bp times the DVO1. The investor believes that
Sprint will continue to tighten but wants to hedge against the risk that credit
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FIGURE 2.2 Five-Year CDS Spread on Sprint, November 28, 2003, to April 7,
2004, and AT&T, January 7, 2004, to April 7, 2004 (in basis points)
Source: Bloomberg.
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spreads could widen. The investor buys a three-month at-the-money payer
option. Thus, if Sprint widens, the losses from having sold the CDS will be
offset by the gains from having bought the payer option, less the premium.
If Sprint’s spread narrows, the investor also benefits, less the premium.
Thus, buying a payer allows the investor to capture most of the upside but
provides protection from the downside risk.

Similarly, selling a payer is a bullish view on credit. Exposure to the
underlying credit is the opposite of that in the case of buying a payer, and
the payoffs are opposite as well. If the CDS spread tightens, the option
expires out-of-the-money and the investor keeps the premium. By contrast,
if the CDS spread widens, the investor loses money, and the maximum loss
is limited only by the recovery value in default.

Example—When to Sell a Payer

Suppose an investor bought five-year credit default protection on AT&T (T)
in early January 2004, when it was trading at about 80 bp (see Figure 2.2,
bottom). As of April 7, 2004, AT&T is trading at about 135 bp, so the
profit would be 55 bp times the DVO01. Assume also that the investor thinks
that AT&T has room to widen a bit further, but is concerned that it might
tighten. In this case, the investor should consider selling a slightly out-of-
the-money payer option on AT&T, say at 140 bp. If AT&T widens more
than 5 bp plus the spread value of the premium, the gains from having
bought the CDS will be more than offset by having sold the payer option.
The investor should be comfortable with locking in the upside, given his
belief that AT&T spreads will widen only a bit further. If CDS spreads on
AT&T tighten, the investor is protected so long as the premium received for
selling the payer exceeds the losses on having bought the CDS. (If AT&T
tightens significantly, he will still lose money.) In selling a payer option, the
investor has extra cushion on the downside.

RECEIVER OPTIONS

Another way to express a bullish view on credit is to buy a receiver option.
A receiver option is the right to sell CDS protection in the future at a given
spread, in exchange for an up-front premium. A receiver option is, in effect,
both a call (on credit quality) and a put (on spreads). If the CDS level on
the underlying credit narrows, the value of the receiver option increases.
A receiver option can also be viewed as a put on spreads because if credit
quality improves, spreads narrow, and the receiver option becomes more
valuable.
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Example—When to Buy a Receiver

Assume again that the investor buys protection on AT&T and made a profit
as spreads widened. He thinks that AT&T might widen further but wants
to protect his previous gains, so he considers buying a three-month at-the-
money receiver option. Should the CDS on AT&T widen, the profit would
remain the same as that from the original CDS, minus the premium paid
for the option. By contrast, should AT&T tighten, the losses on the CDS
would be offset by the increase in the value of the receiver, less the premium
paid. Thus, going long a receiver option allows the investor to continue to
capture most of the upside, while protecting against downside risk.

If the investor sells a receiver, he is expressing a bearish view on
credit. The payoffs are the exact opposite of the case when one buys a
receiver. Should the CDS widen, the investor keeps the premium, because
the buyer of the receiver option does not exercise. (If the investor were
to exercise, he would receive a worse-than-market level for selling credit
default protection.) However, should the CDS tighten, the seller of the
receiver loses money, with the maximum loss being the price value of the
strike, minus the premium. By price value of the strike, we are referring to
the price change if the spread were to tighten to zero. This is what the strike
of the option is worth when converted from spread (basis points) to dollars,
or the strike times the forward DVO1 of the credit.> This brings us to the
following point.

Effect of DVO1 on Credit Swaption Payoffs

Although the payoff at expiry for an equity option depends only on the
difference between the underlying asset (i.e., the stock) price and the strike,
credit swaption payoffs are dependent on the DVO01 of the underlying CDS.
This is because the option is struck in spread terms rather than on price, and
the DVO1 upon the expiry of the option (the “forward DV01”’) converts
from spread terms to dollar value. For example, suppose the investor buys
an at-the-money June 2004 payer option for a premium of 40 basis points.
If the DVO1 of the five-year credit default swap in June 2004 is 4.5 ($4,500
per basis point for a $10 million notional), then the investor makes money
if the single-name CDS widens by more than 40 bp divided by 4.5, or about
9 bp. Thus, if the underlying spread were 70 bp today, then the investor
makes money if spreads widen to more than 79 bp.

Alternatively, suppose that the investor were to sell an at-the-money
June 2004 receiver option struck at 65 bp for a premium of 15 bp and the
underlying credit default swap were to tighten all the way to zero. The
amount that the investor would lose is 65 bp times the 4.5 forward DV01
minus the 15 bp premium, or about 278 bp.
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Those familiar with options on corporate (cash) bonds may wonder
why the DVO1 conversion is not necessary on those options. This is
because options on corporate bonds trade in dollar price, not spread, so no
conversion is necessary.*

Example— When to Sell a Receiver

Consider again the Sprint example, in which the investor is short protection
and spreads have rallied from 140 to 85. The investor thinks that Sprint is
unlikely to tighten more than 10 bp and that there is only a small chance
that it will widen back out. The premium from selling a slightly out-of-
the-money receiver option struck at 75 bp (the current 85 bp, minus the
10 bp you think Sprint has left to tighten) immediately adds to the profits.
Should Sprint tighten more than 10 bp, the receiver would be exercised, and
the gains from having sold the CDS would be capped by having sold the
receiver, but the investor would retain the swaption premium. Conversely,
should Sprint widen, the swaption premium would provide a cushion and
further opportunity to liquidate the position without suffering losses.

Why should an investor consider selling an option (a more risky
strategy), rather than buying one? First, because buying an option has a
cost. In selling an option, the investor receives an up-front premium, at the
cost of only partial downside protection. Provided the investor is attentive
to the credit, hedging a CDS by selling an option may provide sufficient
cushion to unwind the position before it loses money.

Second, selling an option expresses a different view on potential spread
movement than buying one. If the investor sells a receiver option, he has
taken an implicit view that spreads will not tighten dramatically. If they
do, the investor can suffer large losses, as shown in the payoff diagram
in the bottom left panel of Figure 2.3 for a short receiver on Ford Motor
Credit Corporation (FMCC). Similarly, a slight narrowing in spreads for
an at-the-money option provides the same upside as a significant narrowing
in spreads: The most the investor can earn is the option premium. So the
upside is capped, while the downside is extensive. In short, investors who
sell options should believe that spreads will trade in a narrower range than
investors who buy options.

Figure 2.3 presents payoff profiles versus spread levels for long and
short payer and receiver swaptions on CDSs for FMCC. We assume a
notional amount of $10 million and show the profit or loss in thousands of
dollars. The horizontal lines show profits or losses for cases in which the
swaptions expire out-of-the-money. The diagonal lines show gains or losses
for in-the-money spread levels. Notice that the payoff on the diagonal line is
not one-for-one. This is because of the DV01 conversion from spread terms
into dollar terms and the convexity of the price-yield relationship.
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FIGURE 2.3 Payoffs from At-the-Money (182 bp) Payer and Receiver Options on
Five-Year Ford Motor Credit Corporation (FMCC) CDS Based on a Notional of

$10 Million, April 7, 2004
Source: Citigroup.

We do not go into a detailed discussion of convexity here because
of its complexity, and also because for small spread moves convexity is
not particularly important. Including convexity would reduce the payoff
for significant spread widening on buying a payer option and increase the
payoff for significant spread tightening on buying a receiver option.

® If you were to buy a receiver option on FMCC, struck at 182 bp,
and spreads on option expiry (June 21, 2004) had narrowed to 82 bp,
the actual value of your position would be $360,347 per $10 million,
rather than the DV01 approximation of $350,000, for a difference of
$10,347. If you were to buy a payer option and spreads on option
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expiry had widened to 282 bp, the actual value of your position would
be $289,405, rather than the DV01 approximation of $325,000, for a
difference of $35,595.

® The asymmetry (the smaller difference for 100 bp of spread tightening
than for 100 bp of spread widening) is because the actual spread DV01
would be $4,700 per $10 million notional if spreads were to tighten
100 bp—close to our approximation of $4,500. But this figure would
be just $4,000 if spreads were to widen 100 bp.

We emphasize that for smaller spread moves convexity is far less
important.

CREDIT SWAPTION PAYOFFS IN DEFAULT

The payoffs described in Figure 2.1 are altered somewhat in the event
of default as shown in Figure 2.4. That is, a single-name receiver option
becomes worthless in default. The buyer of the receiver option loses the
premium paid to the seller. The seller of the option keeps that premium.
That is, it makes no sense for the buyer of the receiver option to exercise, as
he would sell protection on a credit default swap on which he would owe
par (due to default).

Bullish Bearish
Buy Receiver Buy Payer
Lose premium. If no knockout, earn (100 —
Less Recovery)% x notional —
Risk premium.

If knockout, lose premium.

Sell Payer Sell Receiver
If no knockout, lose (100 — Keep premium.
More Recovery)% x notional —
Risk premium.

If knockout, keep premium.

FIGURE 2.4 Payoffs on Single-Name Options in the Event of Default
Source: Citigroup.
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There are two possibilities for a single-name payer option in default.
If the option carries a knockout in default provision, the option contract
terminates out-of-the-money, with the buyer of the payer option losing
the premium paid to the seller. However, if the payer option has o
knockout provision, the option buyer will exercise, which entitles him to
(100—recovery) percent times the notional amount of the contract. That
is, although the investor is out the option premium, in buying protection he
receives par in exchange for delivering a cash bond. Because the payoff for
the seller is exactly the opposite, the seller loses (100—recovery) percent
times the notional but keeps the original premium.

The difference in price between a swaption with a knockout provision
and a swaption without a knockout provision is simply the up-front (or
present value) cost of the CDS until expiry of the option. In practice,
knockout provisions have been more common, as they are not as sensitive
to short-end CDS rates. Moreover, for short-dated options, investors are
often comfortable with assuming that the underlying credit is unlikely to
default within, say, the three-month term of the contract.

Credit Swaption Implied Volatility

The higher the volatility of a CDS spread, the greater the likelihood that
an option written on that spread will finish in-the-money. Investors who
have a view on CDS spread volatility, but no directional view, may wish
to consider buying a straddle. Figure 2.5 shows payoff profiles for long
and short straddles. A buyer of a straddle takes a view that underlying
CDS volatility will be greater between now and expiry of the option
contract than implied by its cost. In practice, if the CDS spread moves
up or down by more than the premium divided by the forward DVO01,
then the buyer of an at-the-money straddle makes money. Conversely, a
seller of a straddle believes that a firm’s CDS spread will be less volatile
than the current implied volatility between now and expiry of the option
contract.

CONCLUSION

We have presented an overview of payer and receiver options and provided
examples of how investors can use these credit swaptions to express bullish
and bearish views on credit and spread volatilities. We have also explained
how the DV01 of the underlying CDS is important in calculating option
payoff and touched on the effect of convexity on option value. Finally, we
presented swaption payoffs in the event of default.
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FIGURE 2.5 Payoffs from Buying (top) and Selling (bottom) At-the-Money

(182 bp) Straddles on Ford Motor Credit Corporation (FMCC) Based on a
Notional of $10 Million, April 7, 2004

Note: For the simplicity of an introductory piece, we ignore the effect of convexity.
Source: Citigroup.
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To recap:

® Single-name CDSs offer a way to express directional views on credit or
to hedge existing positions.

® A payer option is the right to buy CDS protection at a specified
rate at some date in the future. Buying a payer is a bearish view on
credit—investors make money if spreads widen.

® A receiver option is the right to sell CDS protection at a specified
rate at some date in the future. Buying a receiver is a bullish view on
credit—buyers of receivers make money if spreads tighten.

® “Knockout” and “no knockout” provisions in default affect option
payoffs differently.

m Straddles offer investors a way to express a view on CDS volatility.

CASE STUDY: ARE TIGHT SPREADS GIVING YOU BUTTERFLIES?

As we discussed, credit swaptions can have many uses, from taking directional views on
the market to positioning for credit volatility. Combining different options, one can create a
customized payoff profile to suit a particular view under specific market conditions.

Our case study, written in August 2004, pertains to one such application: The credit
market had rallied and this provided an opportunity to express the view that the market and
some particular entities would experience a modest sell-off going forward. The study shows
how a butterfly payer option could be constructed for this purpose and how it could be
customized to reflect the expected timing and severity of the sell-off.

Introduction

Corporate bond and loan default rates had fallen precipitously over the prior two years,
causing spreads to tumble as well. Quarterly default rates for high-yield bonds dropped from
a peak near 5 percent in the third quarter of 2002 to 0.19 percent for the second quarter of
2004 to sit well below the historical dollar-weighted average annual rate of 5.35 percent over
the 1971 to 2003 period.> Meanwhile, speculative grade spreads to Treasuries had fallen
from 9.7 to 4.6 percent over the same period.® The story was similar for investment-grade
bonds: Improving credit conditions and a lack of credit blowups allowed spreads to rally
from their third-quarter 2002 peak of 233 to 100 bp in mid-2004.7 Recent quarterly default
rates and spreads are shown in Figure 2.6.

All of this good news caused some investors to wonder whether the credit rally was
overdone, however. Increasingly aggressive lending standards, rising oil prices, impending
rate hikes, more aggressive growth, and leverage strategies—mergers and acquisitions
(M&A), leveraged buyouts (LBO), share buybacks—and election-year uncertainty gave
some investors pause. While generally bullish on credit fundamentals, these investors were
slightly bearish on spreads. Our butterfly trade idea, using credit swaptions, was directed at
investors who shared this view.
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FIGURE 2.6 Corporate Issuers—Recent Default Rates and Spreads
Source: Citigroup.

For others, who might not share such a dubious view of market spreads on the whole,
we recommended several single-name trade opportunities as well. Our credit analysts had
recently identified these names as likely to widen 10 to 20 bp by the end of 2004.

Float Like a Butterfly, Sting Like a Bee

As described in the examples in this chapter, CDS swaptions can be used to express simple
directional credit views.® However, more subtle credit views may be expressed as well by
combining CDS options in more elaborate ways. For investors who may be only slightly
bearish or who wish to minimize the up-front premium payment, we steal a page from
the equity derivatives playbook to demonstrate how investors can profit from only a slight
backup in spread (mildly bearish credit view) of a credit index or single name. Commonly
called a butterfly trade because of the shape of its payoff diagram, this investment has a
positive payoff within a spread range selected by the investor and a negative payoff (loss of
premium) outside of this range (see Figure 2.7).° Therefore, this trade is most applicable to
investors who have views on the level of credit spreads, not simply the direction of spread
movement. If constructed correctly, this trade will provide a sizable payoff for relatively
modest spread widening and will limit the downside if spreads tighten or, conversely, widen
too much.

Butterfly Versus Payer

For investors with moderately bearish credit views, a butterfly trade compares favorably to
a payer or payer spread because it has a lower cost (much lower when compared with a
stand-alone payer option). The price advantage of a butterfly trade is a direct result of /imiting
the payoff for spread moves beyond the second strike point, K, and eliminating the payoff
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Spread at Maturity
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FIGURE 2.7 Simple Butterfly Trade Payoff Diagram
Source: Citigroup.
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FIGURE 2.8 Butterfly Payoff versus Payer Option Payoff
Source: Citigroup.

for moves beyond the third strike point, K3. Both of the other strategies maintain a positive
payoff under these circumstances—but at a price. Therefore, while the butterfly cost is
cheaper, one must be more precise in one’s views of spread movement. The cost and payoff
difference between a simple payer option strategy and a butterfly strategy is highlighted in
Figure 2.8. One result of a cheaper price is that the spread movement required to break even
is much lower for a butterfly trade (assuming that the position is out-of-the-money initially).

Trade 1: General Market Widening For investors who anticipate a marketwide backup
in spreads, we suggest a trade based on the CDX High Volatility Index (CDX.NA.IG.HVOL,
SEPO09). Other liquid indexes, such as the CDX.IG, could be selected as well but they are
not as likely to achieve the 10 to 20 bp move that we need. For our recommended butterfly
trade, all three option legs expire on December 20, 2004, and are tied to CDSs that end on
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September 20, 2009. The three swaption components are described in Table 2.1. The net
cost for this trade was approximately $16,500 as of August 6, 2004.

The payoff diagram for this transaction is shown in Figure 2.9.

Therefore, a 3 bp upward move in the CDX.HV2 index is required to break even and
the maximum payout, $44,500, occurs when the spread is 145 bp. While this may seem like
a significant jump, the CDS market seems to anticipate a spread of 140 bp based on the
current credit curve (i.e., at-the-money forward = 140 bp). The butterfly trade turns negative
once the CDX.HV2 spread moves above 156 bp. The maximum loss for the trade is $16,500,

TABLE 2.1 Three Swaption Components of the Butterfly Trade for CDX.HV2

Swaption 1 Swaption 2 Swaption 3
Buy/sell Buy Sell Buy
Payer/receiver Payer Payer Payer
Expiration date 12/20/04 12/20/04 12/20/04
Underlying CDX.HV2 CDX.HV2 CDX.HV2
End date 9/20/09 9/20/09 9/20/09
Strike (bp) 130 145 160
Notional $10,000,000 $20,000,000 $10,000,000
Cost (bp)? 87 57 43.5
Implied vol (%) 37 39.1 44.8

2Cost when buying swaptions as part of a package and therefore not available for
individual swaptions.

Assumes current CDX.HV2 spread of 131 bp and December 20, 2004, expiry.
Source: Citigroup.

$60,000

Positive Payoff

$40,000

CDX HV2 =131bps
as of 6 Aug 04

$20,000

-$20,000

120 125 130 135 140 145 150 155 160 165 170
CDX HV2 (bps)

FIGURE 2.9 CDX.HV2 Butterfly Payoff Diagram, as of August 6, 2004
Source: Citigroup.
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which compares favorably to the potential loss of $87,000 for a simple payer option strategy.
0Of course, the maximum payout ($44,500) for the butterfly trade is also lower.

Trade 2: Single-Name Trades A similar trade may be executed on single-name CDSs as
well. For investors who have a particular view on certain credits, this could be an excellent
avenue to express a mildly bearish view. For example, a moderately bearish butterfly trade
for Eastman Kodak (EK) has the properties illustrated in Table 2.2.

The payoff diagram for this transaction is shown in Figure 2.10.

TABLE 2.2 Eastman Kodak Swaption Components and Butterfly Payoff Diagram,
as of August 6, 2004

Swaption 1 Swaption 2 Swaption 3
Buy/sell Buy Sell Buy
Payer/receiver Payer Payer Payer
Expiration date 12/20/04 12/20/04 12/20/04
End date 9/20/09 9/20/09 9/20/09
Strike (bp) 190 205 220
Notional $10,000,000 $20,000,000 $10,000,000
Cost (bp)? 124.2 89.5 73.4

2Cost when buying swaptions as part of a package and therefore not available for
individual swaptions.

Note: Assumes current spread of 186.5 bp and December 20, 2004, expiry.

Source: Citigroup.

$60,000

, Positive Payoff ,

$40,000

EK = 186.5 bps !
$20,000 | @S of 6 Aug 04

-$20,000
185 190 195 200 205 210 215 220 225

EK CDS Spread (bps)

FIGURE 2.10 Eastman Kodak Butterfly Payoff Diagram
Source: Citigroup.
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FIGURE 2.11 Alternative to the Simple Butterfly Trade
Source: Citigroup.

Variations

Variations of the butterfly trade may also be considered. For example the short payer position
with strike K> can be replaced with two separate short positions with strike spreads, Koa
and Ko, that straddle the original so that the payoff profile peak is a bit lower and flatter but
the cost (potential loss) is lower as well. Conceptually, the new payoff diagram is shown in
Figure 2.11 alongside the original butterfly trade.

Details of Butterfly Construction

A simple butterfly trade is made up of three components: a long payer position with strike
K1 and notional N, a short payer position with strike K» and notional 2/V, and a long payer
position at K3 with notional N/, where K3 > K» > Kj. By layering each component, or leg, we
can see how the composite payoff diagram is constructed. See Figure 2.12.

Conclusion

The CDS option market began in earnest toward the end of 2003, and now it is on firm
footing. CDS swaptions can be used to express simple directional credit views or more
subtle ones. As corporate default rates have plunged so have spreads. Some investors are
concerned that spreads may change course and widen modestly. We show how a butterfly
trade using CDS options may be used inexpensively to hedge (or profit from) such an
occurrence. Butterfly trades may be executed on single-name CDSs as well.
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c onstant maturity credit default swaps (CMCDSs) are a new kind of
credit derivative that provides a natural extension to traditional credit
default swaps (CDSs). While a CDS offers default protection in exchange
for the payment of a fixed premium, the premium on a CMCDS is reset
periodically at the prevailing CDS rate. Thus, CMCDSs can be seen as
floating premium CDS contracts. The qualification “‘constant maturity”
stems from the fact that the premium of a CMCDS is indexed to a CDS rate
with fixed maturity—for instance, five years.

To a large extent, the motivations of investors for buying or selling
CMCDSs are the same as for regular CDSs. Protection buyers want to hedge
their credit exposures to individual names or to an index and are willing
to pay an insurance premium for that protection. Protection sellers are
comfortable with bearing the default risk and are looking for positive carry.

Key differences of CMCDSs, compared to regular CDSs, however,
are that they have lower mark-to-market volatility and they provide an
opportunity to separate spread risk away from default risk when combined
with an equivalent CDS. This chapter reviews the main features of the
CMCDS and describes several trades that can be implemented using a
CMCDS, either for short-term horizons or for hold-to-maturity strategies.

BASICS OF GMCDSs

CMCDSs are contracts to exchange a conditional payment in default
(default leg) for a stream of floating premiums indexed to a CDS rate

97
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FIGURE 3.1 Schematic Payoff Structure of CMCDS Protection Seller
Source: Citigroup.

(premium leg). Figure 3.1 illustrates the payments and receipts of a CMCDS
protection seller. The default leg is identical to that of a regular CDS and
simple arbitrage arguments imply that the present value (PV) of the floating
premiums of the CMCDS should equal that of the expected fixed CDS
premium with the same maturity. This equality is achieved through the use
of a scaling factor, called the participation rate.

PARTICIPATION RATE

The participation rate is the variable that equates the cash flows of a
CMCDS with an equivalent traditional CDS. When the credit underlying
the CMCDS has the usual upward-sloping spread curve, this implies that the
market expects its CDS spreads to increase. Given that on average CDS and
CMCDS discounted premiums should be equal, CMCDS protection sellers
should receive only a fraction of future CDS spreads. The participation rate
should therefore be lower than one. In the case of an inverted spread curve,
the market implies that CDS spreads are expected to fall. CMCDS sellers
should therefore receive more than 100 percent of CDS spreads; that is, the
participation rate should be greater than one.

Figure 3.2 illustrates the participation rate graphically. First, we com-
pute the CDS forward spreads for all reset dates until the maturity of the
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FIGURE 3.2 Computing the Participation Rate
Source: Citigroup.

CMCDS, using an entire term structure of CDS spreads. Here we assume
that there are five annual reset dates (top left of figure). These spreads are
rescaled such that the expected CMCDS premiums balance the fixed CDS
rates. The participation rate is the ratio of this rescaling, or 75 percent in
our example.

CMCDSs are quoted in terms of participation rate; that is, a broker’s
quote for a CMCDS may be 72/75, which would be interpreted as a bid of
72 percent of the equivalent CDS premium and an offer of 75 percent of the
CDS. The appendix at the end of this chapter explains how the participation
rate is calculated.

BEHAVIOR OF CMCDSs

A comparison of a CDS with a CMCDS shows that the shape of the spread
curve is the most important determinant of the participation rate. Once this
rate is fixed, any change in the level and slope of the curve will impact the
CMCDS. While regular CDS prices are affected only by changes in spreads
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for maturities up to the CDS tenor (T), CMCDS premiums are impacted by
spreads up to T + m, where m is the tenor of the CDS to which the CMCDS
is indexed. For example, a CMCDS with five years to maturity (T = 5),
indexed to a S-year CDS rate (m = §), will be sensitive to changes in the
spreads up to 10 years. Therefore, in that example, the CMCDS combines
5-year default risk with exposure to spreads up to 10 years. Spread volatility
also plays an important role in the pricing of the CMCDS.

Impact of Spread Level

Investing in or hedging with CMCDSs is essentially taking a view on forward
rates. By construction, a CMCDS will provide the same discounted payoff as
would a CDS if forwards are realized. A CMCDS, if realized CDS premiums
exceed forward rates when the investor entered the contract, will outperform
an equivalent CDS from the point of view of the protection seller.

Figure 3.3 shows the value of long CMCDS and CDS protection posi-
tions as spreads widen in parallel, assuming zero spread volatility. The
widening is assumed to take place instantaneously. An increase in spread
is associated with increasing default probability. The default leg (which is
identical for CDS and CMCDS) therefore increases with the spread level.
The premium leg of the CMCDS also increases (in absolute value) as spread
widening leads to higher future premiums. However, the increase is not as
fast as that of the default leg, since the spread increase is only reflected partly
in the CMCDS rate (because of the participation rate). In contrast to the
CMCDS, the premium leg of the CDS falls as spreads increase because the
premiums are fixed and the probability of receiving the premiums falls as
spreads increase. Overall, a parallel spread widening affects the CDS much
more than the CMCDS.

Similarly, a spread tightening would have a moderate positive impact
on the CMCDS holder and a much larger impact on the equivalent CDS.
In short, the mark-to-market volatility of CMCDSs is reduced compared to
that of CDS positions for parallel shifts in the spread curve.

CMCDSs are, however, more exposed than CDSs to changes in slope
of the spread curve. We need to distinguish between two cases: When the
steepening/flattening occurs beyond the maturity of the CDS/CMCDS (long
end) or when it occurs before (short end). CDSs are insensitive to spread
changes beyond their maturity, while CMCDSs will be affected by them
through changes in forward spreads. A steepening of the long end of the
spread curve will benefit sellers of protection, as they will receive higher
premiums without bearing more default risk. Obviously, the opposite would
be the case for flattening spreads. A steepening of the short end would also
benefit CMCDS sellers as it implies higher forward rates, but would not
affect CDSs.
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FIGURE 3.3 Present Value of €10 Million Long CMCDS and CDS Protection

Positions (euros in millions)
Source: Citigroup.

Figure 3.4 illustrates the impact of a parallel shift, a steepening and
a flattening in the spread curve on a hypothetical CDS and an equivalent
CMCDS. The CMCDS has a five-year maturity and is indexed to an

equivalent CDS with a current spread of 120 basis points. The CMCDS has
a participation rate of 63.1 percent and we take the position of a protection
seller on €10 million notional. The parallel shift of the curve by 1 bp leads
to a loss of €4,600 on the CDS and only €1,200 on the CMCDS. The

steepening of the curve by 1 bp, as shown in the figure, generates a gain of

€2,050 for the CMCDS but has no impact on the CDS.
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FIGURE 3.4 Impact of Spread Curve Changes on CDS and CMCDS Present Value
Source: Citigroup.

TABLE 3.1 Comparative Sensitivity of CDS and CMCDS to Spread Curve

Changes

Change in PV Parallel Curve Slope Change Slope Change

For Protection Shift (Short End) (Long End)

Seller Widen  Tighten  Steepening  Flattening  Steepening  Flattening
CDS - + 0 0 0 0
CMCDS - + + - + -

Short end = all tenors up to but not including the maturity T of the CDS/CMCDS; long
end = all maturities beyond T.

Boldface means larger impact. All changes are assumed to occur instantaneously.

Source: Citigroup.

The various spread scenarios discussed so far are summarized in
Table 3.1.

How would a CDS perform versus a CMCDS in real life? Taking IBM
as an example in Figure 3.5, we compare the two for a trade starting in
September 2001. Over the subsequent three years, the IBM spread curve
experienced more parallel shifts than steepenings and flattenings. This
would have led to a much reduced marked-to-market volatility for holders
of CMCDSs compared to CDS investors.

Spread curves often do not move so cleanly as Figure 3.5 suggests. It is
necessary to understand the sensitivity of a CMCDS to specific parts of the
spread curve. This will then enable us to understand the risks and also to
construct an appropriate hedge using a CDS if necessary. The sensitivities
of the PVs of both legs of the aforementioned CMCDS to 1 bp changes
in spreads of various maturities are shown in Figure 3.6. The default leg
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We have constructed a hypothetical CMCDS example using historical IBM spreads to
show what could have happened had the CMCDS market existed in 2001: First,
spreads rose dramatically until mid-2002 before tightening substantially to reach lows
of 15 bps, in September 2004. CDS payments would have been flat at $8,000
(= 10M x 32bps/4), while CMCDS payments would have tracked three-year CDS rates
with a three-month lag, with a peak premium payment of $12,000 in December 2002
and a trough of $3,800 in April 2004. Overall, CMCDS payments would have been
significantly lower than those of the equivalent CDS.
Payments (U.S. dollars)
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FIGURE 3.5 Three-Year IBM CDS and Three-Year/Three-Year CMCDS Payments

and Present Value (Hypothetical)—Notional of US$10 Million, Participation Rate:
74.2 Percent

Source: Citigroup.
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FIGURE 3.8 Spread01 of CMCDS Legs—10 Million Notional—Present Value of
the Protection Seller (euros in millions)?

4Spread01 is change in value due to 1 bp change in spread at specific maturity, all
other spreads unchanged.

Source: Citigroup.

is predominantly affected by spread moves at the exact maturity of the
trade (five years). A 1 bp widening of the five-year spread translates into
a loss of €4,500. The premium leg, as we have discussed, is sensitive to
changes in spreads of all maturities up to 10 years. An increase in spreads
at a point before the maturity would flatten the short end of the curve and
trigger a loss. An increase in spreads beyond the five-year maturity implies a
steepening and an increase in PV. At the five-year horizon, the Spread01 of
the premium leg would be almost zero because losses from the flattening of
the 5- to 10-year region would be offset by gains generated by the steepening
of the 0- to 5-year area.

Impact of Spread Volatility

Until now, in our examples, we have considered the volatility of spreads to
be zero. In reality, increases in spread volatility would translate into lower
participation rates. If CDS rates followed a deterministic path, then forward
spreads would be exact predictors of future spreads and the participation
rate would be fully determined by the forward spreads. Uncertainty about
future CDS rates requires an adjustment of forward rates as spot CDSs may
substantially overshoot the forwards. This is reflected in steeper expected
CDS rates and therefore in a lower participation rate.
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TABLE 3.2 TImpact of Spread Volatility
on Participation Rate

Spread Volatility Participation Rate
0% 59.5
30 59.1
60 57.3

Source: Citigroup.

Table 3.2 reports the participation rates for a name with a spread curve
coinciding with the iTraxx Europe index (assume spread levels at 5 years =
37.5 bp, and at 10 years = 53 bp). The spread volatility adjustment (called a
convexity adjustment) is quite small for low levels of volatilities and becomes
more significant as volatility increases above 50 percent. The current iTraxx
implied volatility is around 35 percent.

In Figure 3.3, we assumed that spread volatility was zero. Setting it to
a more realistic value of 50 percent amounts to increasing expected future
CDS rates. The default leg is therefore unaffected, but the premium leg
is now much increased in absolute terms (see Figure 3.7). After a certain
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—— Total PV
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FIGURE 3.7 Present Value of € 10 Million Long CMCDS Protection Position with
Spread Volatility (euros in millions)
Source: Citigroup.
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level, the PVs of the two legs cross and the total PV of the CMCDS
becomes negative (creating a different profile from the left-hand diagram in
Figure 3.3). In all cases, the change in PV arising from parallel shifts remains
small, as discussed previously.

CAPPED CMCDS

Most CMCDS rates are capped at a given level, for example, 800 bp. While
this may appear a harmless assumption for most investment-grade credits
that trade below 100 bp, it can substantially reduce the payoff in cases of
credit blowup. The value of this cap can be seen as a portfolio of payer credit
swaptions struck at the level of the cap and with maturities corresponding
to the reset dates (see Figure 3.8). The value of these options is reflected in
a higher participation rate for capped CMCDS compared with uncapped
CMCDS.

To illustrate the impact of a cap on a real-life example, assume that
an investor sold five-year protection on Ahold on January 2, 2003, when
the CDS premium was 200 bp. Assuming that a market for CMCDSs
existed at the time, the investor could have entered a CMCDS contract
with a participation rate of around 77.7 percent. The corresponding 800 bp

Cap
-------------------------------------------------------- Uncapped
CMCDS
T ' [ ’ Premiums
Y Option
) Payoffs
Cap

Capped

F [ ] [

FIGURE 3.8 Capped CMCDS as Uncapped CMCDS Plus Portfolio of
Payer Options
Source: Citigroup.
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capped CMCDS would have had a higher participation rate for the reason
described earlier, in this case 81.3 percent, assuming market volatility levels.

Figure 3.9 shows Ahold’s CDS rate and the premiums that would
have been paid for the first two years after the inception of the contract.
CMCDS protection sellers would have benefited from selling the capped

CDS Rate (basis points)

1,600
1,400 A
1,200 +
1,000 +
800 ~
600 -
400
200 +
0

Jan 03

Mar 03
May 03
Jul 03
Sep 03 1
Nov 03 1
Jan 04 -
Mar 04
May 04
Jul 04
Sep 04
Nov 04 -

CDS and CMCDS Rates at Reset Dates (basis points)

I CDS (cumul. = 400)
Bl CMCDS (cumul. = 646)

250 O Capped CMCDS (cumul. = 658)

200-

1501

1001

50 -

O.
™ ™ ™ ™ < < < <
o o o o o o o o
§ 2 3 8 &8 2 3 8

FIGURE 3.9 Ahold Five-Year CDS and CMCDS Performance (Hypothetical)
Source: Citigroup.
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FIGURE 3.10 Present Value of Capped CMCDS for €10 Million Nominal (euros
in millions)
Source: Citigroup.

CMCDS compared with the uncapped (because of higher participation
for the former) for all but the second period. Selling CMCDS protection
would also have outperformed CDS protection. The drop in spreads would,
however, have led the fixed CDS premium to exceed both capped and
uncapped CMCDS payoffs. For credit blowups that eventually lead to
default or remain at high spreads for a long time, capped premiums would
benefit the protection buyer.

As a final remark on the impact of the cap, it is interesting to return to
the changes in value associated with spread changes. In Figure 3.3, we saw
that both the coupon leg and the default leg increased with spread, with the
default leg progressively diverging. Figure 3.10 is a similar plot obtained
for a capped CMCDS. The value of the default leg is the same as in the
noncapped case. The coupon leg, however, no longer rises continually with
spread but reaches a cap. As spreads increase beyond the CMCDS premium
cap, the premium stops increasing but the probability of receiving future
premiums drops, thereby creating a hump-shaped curve.

HEDGING CMCDSs

Hedging CMCDSs can appear complex, as doing so requires in theory
taking CDS positions corresponding to all CMCDS reset dates. Looking
back at Figure 3.6, we see that a short CMCDS protection position has
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positive Spread01 for spreads before the tenor and negative Spread01 from
the tenor and beyond, where Spread01 is change in value due to 1 bp
change in spread at specific maturity, all other spreads unchanged. This is
in contrast to DVO1, which is the change for a parallel shift in the spread
curve. In practice, most investors in CMCDSs hedge them using two CDS:
one corresponding to the tenor of the CMCDS (for instance, 5 years) and
one with long maturity (for instance, 10 years).

In the preceding example (long €10 million protection in Ahold five-
year/five-year CMCDS), the DVO01 of the CMCDS was €1,000 for €10
million notional. A DVO1-neutral position would consist of selling 5-year
CDS protection on Ahold with DV01 of —€4,500 and buying 10-year CDS
protection with DVO1 of €7,400. The resulting position retains some spread
risk (risk of nonparallel shifts as shown earlier), but is hedged against parallel
shifts in the spread curve and default risk before five years (see Table 3.3).

An alternative strategy consists of hedging the CMCDS against changes
in the short end and the long end of the spread curve. To do so, we compute
the sensitivity (DVO01) of the CMCDS and CDS to 1 bp changes in spreads in
the short end (zero- to five-year maturities) and long end (above five years)
of the spread curve. Hedge ratios are then determined to offset the DVO1s of
the CMCDS (see Table 3.4). This hedge provides better protection against
spread moves than the previous one (which only covers against parallel
shifts) but retains some default risk.

For the most liquid names, a similar strategy can be adopted with more
maturity buckets hedged with a greater number of CDSs.

TRADING STRATEGIES WITH CMCDSs

Selling CMCDS Protection

One of the main reasons for the recent interest in CMCDSs lies in the
current low spread and low default environment. While most investors are
still bullish on credit fundamentals and do not expect many defaults to occur

TABLE 3.3 Hedging a €10 Million Long CMCDS Protection—Parallel Shift and
Default Hedge

5-Year/5-Year Hedged

CMCDS 5-Year CDS  10-Year CDS Position
Notional (euro) €10,000,000 —£€22,000,000 £12,000,000 0
DVO01 (euro) €1,000 —€9,900 €8,900 0

Jump to default (euro)? €6,000,000 —£13,200,000 £€7,200,000 0

7Assumes 40% recovery rate.
Source: Citigroup.
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TABLE 3.4 Hedging a €10 Million Long CMCDS Protection— Change in
Spread Curve

5-Year/
5-Year 5-Year 10-Year Hedged
CMCDS CDS CDS Position

Notional (euro) €10,000,000 —€13,300,000 £6,600,000 —%£6,700,000
DVO01 for 0- to

S-year

maturities

(Euro) €6,000 —€6,000 0 0
DVO01 for 5-to

10-year

maturities

(Euro) —£€5,000 0 £€5,000 0

Source: Citigroup.

in the short to medium term, some take the view that spreads may widen
substantially from their current lows. Selling default protection via CMCDS
can fit this view as doing so amounts to going long default risk and positive
carry and would benefit from any increase in spread at future reset dates.

Buying CMCDS Protection

As discussed earlier, forward spreads are the key determinants of the
participation rates. CMCDSs can therefore be used to take a view on the level
of forward rates. Do current forward rates overestimate or underestimate
future CDS rates?

An investor wishing to hedge a credit exposure by buying default
protection can now include his or her views on future CDS spreads. Some
hedging may, for example, have to be carried out to reduce economic or
regulatory capital held by a bank, although the portfolio manager may be
fundamentally bullish on the credit. A CMCDS can achieve both objectives
by protecting against outright default but lowering the cost of protection if
spreads indeed narrow. As we saw in our IBM example, a hedger may reduce
the cost of the hedge by buying CMCDS protection if he or she believes that
spread curves are too steep and that forwards will not be realized.

Combination Trades and Index CMCDSs

So far, we have dealt only with plain-vanilla CMCDSs. The products
were exposed to single-name credits and were indexed to a CDS with
identical underlying name and maturity. In this section, we look at slightly
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FIGURE 3.11 Creating a Credit Spread Swap
Source: Citigroup.

more exotic products, allowing for maturity mismatch, and also consider
combinations of floating and fixed CDSs.

Floating-Fixed Premium Swap A typical combination trade would combine
a position in a CMCDS with an opposite position in a CDS with the same
maturity and underlying credit. This is illustrated in Figure 3.11, where
we assume the investor has bought protection in the CDS market and sold
protection in CMCDS. The resulting net position (assuming no counterparty
risk) is a floating-fixed premium swap, which should enable the investors to
profit from spread widening on a given name without bearing default risk.

Taking naked positions in CDSs and CMCDSs requires investors to be
comfortable with the default component and with the spread component of
these instruments. The premium swap enables one to isolate default from
spreads and therefore to take pure positions in spreads. The swap allows,
for example, investors to take a bearish view on spreads without incurring
as much negative carry as that associated with being long CDS protection.

However, although a floating-fixed premium swap should not suffer
from any loss on the default legs of the CDS and CMCDS, it is still exposed
to jump-to-default risk on the premium legs. In case of default by the
underlying credit, premium payment would cease. If default were to occur
early in the life of the trade and the forward spread curve is steep, the
CMCDS holder would have received only low premiums and would lose its
expected higher future cash flows, hence incurring a loss. The opposite is
true for downward-sloping curves.

Mismatch Combinations A CMCDS is not necessarily indexed to a CDS with
the same maturity. One could, for example, structure a three-year CMCDS
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on IBM indexed to the five-year IBM CDS premium. Combinations of
CMCDSs can then be created to express direct curve views without bearing
any default risk. For example, an investor could buy protection using the
IBM CMCDS just described and simultaneously sell protection on a more
conventional three-year/three-year CMCDS, thereby creating a flattener.

Note that a more traditional trade involving two CDSs (short three-year
protection, long five years) would be exposed to default risk between year
3 and year 5 and is therefore not a pure spread position. The CMCDS
position, in contrast, has offsetting default risk positions and is therefore
exposed mainly to spread risk.

This Is Just the Beginning Index CMCDSs are also available. In this case,
an additional technical difficulty arises from the roll in indexes (i.e., the
periodic changes in index constituents).

The market is already expanding to more exotic structures and more
likely will follow. Possible extensions include partly fixed/partly floating
CMCDSs. For example, the contract might initially pay a fixed spread that
is replaced with a floating premium at some predefined time. The switch
between fixed and floating may be left to the choice of one of the parties or
may be obligatory.

The development of CMCDSs also paves the way for constant maturity
collateralized debt obligations (CMCDOs), that is, synthetic CDOs backed
by floating-premium CDSs and paying floating spreads.

CONCLUSION

CMCDSs are a new kind of credit derivative by which investors can
exchange a stream of floating premiums against a contingent payment on
default. CMCDSs exhibit lower mark-to-market volatility from parallel
shifts in the spread curve but are quite sensitive to curve steepening.

Combined with regular CDSs, CMCDSs enable investors to separate
spread risk from default risk and to take pure credit spread positions. The
market for CMCDSs is still relatively new, but quotes are available for
many single-name credits and indexes for which the CDS curve extends to
10 years. Most of the liquidity is on three- to five-year tenors indexed to
three- to five-year CDSs.

CASE STUDY: TAKING CURVE VIEWS WITH CMCDSS

As discussed in the chapter, CMCDSs allow investors to take exposure to floating credit
spreads. They can use the instrument to take curve views and separate spread risk from
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default risk. The following case study, written in November 2004, identified opportunities at
that time to benefit from the flattening or steepening of various credit curves.

Features of CMCDSs

CMCDSs are floating-rate CDSs that enable investors to express credit curve views. In this
article, we propose several specific CMCDS trade ideas.

Before proposing our trades based on CMCDSs, it is useful to recall some of the main
features of this product:

= The participation rate is the multiplication factor that equates the expected discounted
cash flow on a CMCDS with that of an equivalent CDS. CMCDS prices are quoted in
terms of the participation rate.

= The participation rate is lower for steeper curves and higher for flatter curves. It is less
than one for upward-sloping credit curves and more than one for downward-sloping
curves.

= Curve steepening benefits CMCDS protection sellers and flattening benefits protection
buyers.

= Parallel shifts in the spread curve affect CMCDSs less than an equivalent CDS.

= Combining a CMCDS with an opposite CDS position enables one to offset most of the
default risk and results in a straight spread position.

Trade ldeas

Marks and Spencer (M&S) Although CDS spreads have come down dramatically since the
failed takeover bid, M&S’s curve has continued to steepen with the 10-year CDS trading at
36 bp above the 5-year CDS. Investors seeking protection on M&Ss may buy CMCDSs at a
participation rate of around 74 percent rather than purchase equivalent CDSs, creating less
negative carry today (see Figure 3.12).

This position would benefit from a possible flattening of the curve, as shownin Table 3.5.
The table shows the change in PV of the CMCDS trade on a nominal of £10 million and that
of an equivalent CDS trade, for various scenarios with a six-month horizon. Should the curve
go back to its pretakeover levels, the CMCDS hedge would also have a positive profit and
loss (P&L), while the CDS protection would exhibit a large MTM loss. The trade is, however,
exposed to curve steepening, which is likely to occur in the case of a leveraged buyout (LBO).
Although speculation will subside only gradually, we think such action is now unlikely.

Ahold Ahold CDS spreads have rallied considerably since their highs in 2003. We are still
relatively bullish on that name although a lot of good news is probably priced into current
spreads. The Ahold curve is still very flat in the 5- to 10-year region. If Ahold’s credit quality
improves, it should start behaving more like an investment-grade credit and its curve should
steepen. We therefore recommend selling protection on Ahold using a five-year/five-year
CMCDS, at a participation rate around 69 percent (see Figure 3.13).

Table 3.6 shows the change in PV of the CMCDS trade on a nominal of € 10 million
and that of an equivalent CDS trade, for various scenarios with a six-month horizon.
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FIGURE 3.12 Marks and Spencer’s 5-Year CDS Spread and 5- to 10-Year Slope
Source: Citigroup.
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FIGURE 3.13 Ahold 5-Year CDS Spread and 5- to 10-Year Slope
Source: Citigroup.

Sainsbury’s  Sainsbury’s 5- and 10-year slope and 5-year CDS levels have moved in parallel
over the past 18 months (see Figure 3.14). Although the company is not yet out of trouble,
we believe the market has priced a lot of bad news into current spreads and that LBO risk is
overestimated. We expect spreads to narrow in coming months; this should be associated
with a flattening of the credit curve. We therefore recommend the following combination
trade: Buy five-year CMCDS protection at around 73 percent participation rate versus selling
CDS protection on Sainsbury’s in order to hedge out default risk and obtain a pure curve
position.

Table 3.7 shows the change in PV of the CMCDS/CDS combination trade on a nominal
of £10 million, for various scenarios with a six-month horizon.
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TABLE 3.9 Marks and Spencer CMCDS and CDS (Long Protection)—£10
Million Nominal, Five Year/Five Year

CMCDS Change CDS Change

Scenario in PV in PV
Spreads unchanged —£9,633 —£27,635
Spread back to six months ago £73,877 —£265,049
Curve steepens by 30 bp between

5- and 10-year —£96,811 —£27,635
Curve flattens by 30 bp between

5- and 10- year? £76,972 —£27,635

We think this scenario is most likely to occur.
Source: Citigroup.

TABLE 3.6 Ahold CMCDS and CDS (Short Protection)—#€10 Million Nominal,
Five Year/Five Year

CMCDS Change CDS Change

Scenario in PV in PV
Spreads unchanged €13,708 €25,877
Parallel shift down 30 bp €45,341 €151,342
Parallel shift up 30 bp —£€17,090 —€96,723
Curve flattens by 30 bp between

5- and 10-year —€67,666 €25,877
Curve steepens by 30 bp between

5- and 10-year” €96,070 €25,877

“We think this scenario is most likely to occur.
Source: Citigroup.

TABLE 3.7 Sainsbury’s Long CMCDS/Short CDS Protection—10 Million
Nominal, Five Year/Five Year

Scenario Combination Change in PV
Spreads unchanged £16,818
Spread back to six months ago £433,427
Curve steepens by 30 bp between 5- and 10-year —£69,107
Curve flattens by 30 bp between 5- and 10-year? £102,307

“We think this scenario is most likely to occur.
Source: Citigroup.
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FIGURE 3.14 Sainsbury’s 5-Year CDS Spread and 5- to 10-Year Slope
Source: Citigroup.

APPENDIX: COMPUTING THE PARTICIPATION RATE

The participation rate is the multiplication factor that equates the current
CDS premium to a fraction of future expected CDS rates. It is the key
determinant of CMCDS prices.

Let S(¢,m) be the reference spread at time t and with tenor m. D(¢) is
the discount factor and Q(t) is the cumulative probability of default up to
time #(D(0) = 1, Q(0) = 0). There are # reset dates until maturity.

The part1c1pat10n rate PR satisfies the condition that the present value
of the premium leg on CMCDS equals that of the premium leg on CDS

that is,

n

3" PR x Eo[S(t, m)ID@)[1 — Q)] = $(0,m) Y D(5)[1 — Q(1)]

=0 t=0

where E[ ] denotes expectation as of the inception of the contract, and
thus:

5(0,m Zt o DO — O(#)]
Yo EolS(t,m)ID(2)[1 — Q(2)]

PR =

This equation assumes implicitly that there are 7 discrete cash flow
dates and that default can occur only on those dates. Default can, of course,
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occur on a continuous basis and the formula should be adjusted for accrued
premium in default.

Expected spreads are key determinants of participation rates. While
forward spreads can be seen as the market’s expectation of future CDS
spreads, they need to be adjusted upwards to take into account the volatility
of CDS premiums. This is known as convexity adjustment. For most names
the convexity adjustment is small, but it may be substantial for high-volatility
names or for long-maturity trades. The upward adjustment of forward CDS
rates leads to a lower participation rate when volatility increases.
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Credit Derivatives Indexes

Jure Skarabot
Gaurav Bansal

redit derivatives indexes are default swap products referenced to portfo-

lios of single-name credits. Since their introduction, they have developed
into the most liquid instruments in the credit market.

The most popular credit derivatives indexes are members of the Dow
Jones CDX/iTraxx credit derivatives index family, trading under standard-
ized rules.

Both leveraged and real-money investors are users of indexes; strate-
gies applied include long/short trades, relative value positions, expressing
directional views, and hedging.

Credit derivatives indexes provide building blocks for structuring port-
folio products such as index-linked tranches and index swaptions.

The importance of credit derivatives indexes should continue to grow,
as index structures are expected to develop in other asset classes.

INTRODUCTION

The introduction of credit derivatives indexes has been a milestone for
the credit markets. They have made the credit markets more transparent
and liquid, but also potentially more volatile. They have revolutionized
the scope of investment strategies available to credit investors and led to
the development of various structured credit products. Credit derivatives
indexes were originated as younger siblings of established cash credit
indexes, but their suitability as a trading instrument and the overall rapid
growth of derivatives markets quickly brought them into the front line. The
generic structure of credit derivatives indexes is simple. They are default
swaps based on an equally weighted portfolio of a relatively small number

79
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of liquid names in a specific credit default market. The indexes trade under
standardized rules and they are, for the most part, aggregated in the Dow
Jones CDX/iTraxx credit derivatives index family. They are supported by a
large number of market makers through liquid trading in both on-the-run
and off-the-run maturities. CDX/iTraxx indexes are used in a variety of
applications, but most important, they allow investors to quickly put on
long or short positions in the credit markets. Although they are not designed
as a benchmark for cash credit investors, they are a good indicator of the
activity of liquid names in the default markets.

Credit indexes have gained popularity across a variety of investor
segments. In addition to leveraged investors, real-money investors have also
found credit derivatives indexes very useful. Indexes are used to quickly
express market views, for directional and relative value trades, to leverage
credit investments, and to take short positions.

Furthermore, indexes are an important hedging tool in the credit space,
especially to hedge marketwide spread moves. They are also an essential
building block for a variety of structured credit products.

FAMILY OF CREDIT DERIVATIVES INDEXES

Since 2001, dealers have been trying to develop tradable credit indexes.
There has been strong interest for such products, as investors have searched
for means to quickly and efficiently put on aggregate positions in credit
markets. Several credit indexes were created, but initially they lacked the
required liquidity to become fully embraced by investors. After various
index products eventually merged into the CDX/iTraxx index family, credit
derivatives indexes finally came into their own (see Table 4.1).

A key factor that contributed to the success of credit derivatives indexes
was the growth and improved liquidity in single-name credit default swap
(CDS) markets.! With the general acceptance of single-name credit default
swaps, it became clear that this structure could be a suitable platform
for developing tradable credit indexes. To enhance their simplicity and
liquidity, launched credit indexes were designed as portfolio credit default
swaps based on equally weighted pools of liquid names in the CDS markets.
The credit derivatives indexes became a success story after dealers realized
the utility of forgoing their proprietary versions in favor of collaborating on
the development of standard indexes owned and sponsored by a group of
dealers. The success of the merger between iBoxx CDX and Trac-X that led
to the CDX/iTraxx index family has shown that the market prefers liquidity
rather than supporting competing indexes at the same time.
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TABLE 4.1 Evolution of Credit Derivatives Indexes

2001-2003  Separate Credit Indexes for Different Asset Classes (e.g., Hydi,
Tracers, Jeci, Emdi, iBoxx)
2003 Hydi, Jeci, Tracers merge to form Trac-X family.
Dealers consortium launches iBoxx CDX index family (IG and HY,
Indexes have independent administrators (iBoxx, Dow Jones).
Launch of Trac-X Asia and CJ50 (Japan) indexes.
2004 Dow Jones Trac-X and iBoxx CDX dealers agree to merge their
indexes into iTraxx (Europe) and Dow Jones CDX (North
America) index family.
Unification of Asian indexes into iTraxx Asia index family.
2005 Launch of iTraxx EM Diversified index.
Expansion of iTraxx Asia indexes.
Dow Jones CDX Crossover index introduced for the U.S. market.
Introduction of price fixings for credit derivatives indexes.

Source: Citigroup.

Trading volume in CDX/iTraxx indexes has been increasing? and liquid-
ity has been improving as the standard documentation has allowed investors
to efficiently execute trades across a large number of market-making dealers.

Over a short time, CDX/iTraxx indexes have become leading indicators
for the credit markets, reacting quickly and efficiently to market changes.
Thus, even though they are not as comprehensive as some bond indexes and
therefore might be less useful as tracking tools, they have become the best
benchmark to follow the credit market movements.

STRUGTURE OF THE CDX/ITRAXX INDEX FAMILY

The current set of CDX/iTraxx credit derivatives indexes can be divided
into five major categories, as shown in Table 4.2. All but D] CDX EM
have an equal weighting for the different components. Although trading
and liquidity is greatest in the five-year tenor, other tenors, especially the
seven- and ten-year maturity, are becoming popular as well.

Starting in 2003, each CDX index has been rolled every six months
(see Table 4.3). With each roll, the maturity of the on-the-run CDX/iTraxx
indexes is advanced by six months.?> Note that six-month rolls have no effect
on the existing indexes, as the old index continues to trade based on the
same reference portfolio—except for defaulted credits. Investors who want
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TABLE 4.2 Dow Jones CDX/iTraxx Credit Derivatives Indexes, January 2006

Index Number of Components at Inception

North America—Investment Grade

DJ CDX NA IG 125

DJ CDX NA HVOL 30

North America—High Yield and Crossover

DJ CDX NA HY 100

DJ CDX NA HY BB All BB-rated names in HY CDX
DJ CDX NA HY B All B-rated names in HY CDX
DJ CDX NA XO 35

Emerging Markets

DJ CDX EM 14

Europe

iTraxx Europe 125

iTraxx Europe HiVol 30

iTraxx Europe Crossover 40

Asia

iTraxx CJ (Japan) 50

iTraxx Asia ex-Japan 50

Source: Dow Jones and iTraxx.

TABLE 4.3 Existing D] CDX Index Series and Their Maturities, January 2006

Series Five-Year Maturity Ten-Year Maturity

Dow Jones CDX.NA.IG S 12/20/10 12/20/15
Dow Jones CDX.NA.IG 4 6/20/10 6/20/15
Dow Jones CDX.NA.IG 3 3/20/10 3/20/15
Dow Jones CDX.NA.IG 2 9/20/09 9/20/14
Dow Jones CDX.NA.IG 1 3/20/09 3/20/14
Dow Jones CDX.NA.HY S 12/20/10
Dow Jones CDX.NA.HY 4 6/20/10
Dow Jones CDX.NA.HY 3 12/20/09
Dow Jones CDX.NA.HY 2 9/20/09
Dow Jones CDX.NA.HY 1 3/20/09
Dow Jones CDX.EM 4 12/20/10 12/20/15
Dow Jones CDX.EM 3 6/20/10 6/20/15
Dow Jones CDX.EM 2 12/20/09
Dow Jones CDX.EM 1 6/20/09

Source: Markit Group.
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TABLE 4.4 Overlap of Names in CDX Indexes, Dow Jones CDX IG 1-CDX IG §

CDXIG1 CDXIG2 CDXIG3 CDXIG4 CDXIGS

CDXIG 1 125 119 115 113 106
CDX 1IG 2 125 120 118 110
CDXIG 3 125 122 114
CDXIG 4 125 116
CDXIG S 125

Source: Citigroup.

to stay in the on-the-run contract can choose to roll from the old index into
the new one.

The roll process and the substitution of the credits are governed by
transparent rules. In most cases, defaults, rating downgrades or upgrades,
and corporate reorganizations force credits out from the specific index.
Sometimes names are also substituted based on liquidity objectives, although
dealers try to minimize the use of this rule to keep the indexes as stable as
possible. We provide a more detailed explanation of the roll process in the
appendix at the end of this chapter.

Eventually, the composition of on-the-run indexes changes through the
rolls. For example, there is only 80 percent overlap between the CDX IG 1
and CDX IG 5 series (see Table 4.4). The maturity gap between CDX IG
indexes is six months, except between the CDX IG 3 and CDX IG 4 series,
which are three months apart (refer back to Table 4.3).

ADMINISTRATION OF INDEXES

Markit Group and International Index Company (IndexCo) administer the
Dow Jones CDX and iTraxx indexes, respectively. They conduct the voting
for choosing the credits to be included in a new index. They also collect
the levels for all of the indexes and publish historical spreads. The reference
portfolio for the CDX and iTraxx indexes can be found at www.markit.com.
Dow Jones Indexes* is responsible for branding, licensing, and marketing
these indexes, and continues to oversee and approve the creation of new
indexes.

BASKET OF CREDIT DEFAULT SWAPS

A CDX/iTraxx credit derivatives index is a default swap referenced to a
portfolio of single-name credits. For almost all of the indexes, the single-
name credits have equal weights in the portfolio. Typically the portfolio
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has 100 or 125 credits, but some specialized indexes reference fewer credits
because of a limited number of liquid names.

Similar to single-name credit default swaps, buying and selling protec-
tion on a credit derivative index is identified by a start date, an end date,
the premium spread, and the notional. It is important to note that once
the portfolio is formed, it remains static through the life of the contract
and only a credit event results in the removal of a name (along with the
reduction of the notional). There cannot be any additions to the reference
portfolio after origination. A new index series is created every six months.
If investors want to roll their index positions, they need to unwind the old
contracts and enter into new ones.

Trading Example —The Index

DJ CDX IG (Series 5) five-year index is a basket of credit default swaps on
125 names from the U.S. investment-grade market. Each name has a weight
of 0.8 percent. The index matures on December 20, 2010. Thus, buying
protection on $125 million notional of this index is essentially equivalent
to buying protection on $1 million notional of each of the 125 single names
for the period from the date of purchase to December 20, 2010.°

UP-FRONT AND RUNNING PAYMENTS

As shown in Figure 4.1, for the life of the contract, the protection buyer
makes premium payments to the protection seller. All the indexes in the
CDX/iTraxx family, except for the Emerging Markets Index, have quarterly
premium payments. D] CDX EM has semiannual premium payments.

CDX/iTraxx indexes trading in the market have fixed running spreads
(coupon) that are determined at each roll. When the trade is originated, the
protection buyer makes or receives an up-front payment depending on the
prevailing protection premium quoted in the market. This payment is equal
to the present value of the difference between the current spread (as quoted
in the market) and the running spread (coupon) over the life of the contract.
Note that the cash flows are risky as they depend on the defaults in the
reference portfolio of the index. Therefore, payment calculation requires
a valuation model.® The practice of paying/receiving a standard running
spread complemented by an up-front payment makes it efficient to offset
contracts when dealers take opposite positions.

Similar steps are followed in calculating the mark-to-market of an
existing index contract after the change in index spreads. CDX IG and
iTraxx indexes are quoted on a spread basis, while the CDX HY and EM
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FIGURE 4.1 Mechanics of Credit Derivatives Index (Before the Credit Event)
?One-time up-front payment at settlement is made from protection buyer to
protection seller or vice versa, depending on whether the current spread is higher or
lower than the running spread. Payment also includes accrued.

Source: Citigroup.

indexes are quoted on a dollar price basis (see the chapter appendix for
further details).

Trading Example —Premium Payments

Let us suppose that on December 1, 2005, a market maker quotes 49 basis
points for selling protection on the five-year DJ CDX IG (Series 5) index.
An investor buys protection on $125 million notional of the index.

The running spread on the index is 45 bp. Therefore, the investor will be
making 21 quarterly premium payments of $140,625 (one-quarter of 45 bp
of $125 million; note that the CDX/iTraxx indexes follow an Actual/360
convention) starting December 20, 2005, and the last payment on December
20, 2010.

In addition to quarterly payments, the investor will also make an
up-front payment to account for two factors:

1. The contract is settled on 49 bp and the investor is paying only 45 bp
running; therefore, the investor must make an up-front payment equiv-
alent to the 4 bp running premium.
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2. The investor will be making a whole quarterly payment on December
20, 2005, but will enjoy the protection provided by the product for only
20 days of the quarter; thus, the accrued amount needs to be deducted
from the up-front payment. Following the ACT/360 convention, the
investor deducts $110,937 for the period from September 21, 20035, to
December 1, 2005.

The net up-front payment is calculated as $108,888.”

WHAT HAPPENS IN CASE OF A GREDIT EVENT?

In case of a credit event of a name in the index, the protection seller pays
the protection buyer the settlement to cover the loss. The defaulted credit is
removed from the index. Going forward, the protection buyer pays a spread
on a proportionally reduced notional amount and, therefore, the buyer’s
premium payments are reduced (see Figure 4.2).

Credit events are defined in a similar way to single-name CDS, although
DJ CDX indexes are trading under no restructuring (No-R). That means, in
the case of CDX indexes, only bankruptcy and failure to pay are considered
as credit events and restructuring is excluded. That represents a difference
from U.S. investment-grade single-name CDS contracts, which usually trade
under a modified restructuring (Mod-R) provision (see Table 4.5).

Modified Portfolio

CDS1

CDS 2 Y
et Credit Risk Transfer >

Modified Quarterly

- Premium
GRS Protection Buyer T Protection Seller
Running Spread *
CDS i+1 0.25%
. Notional
One-Time Payment to
. Cover Loss Due to
CDS n-1 Credit Event
CDSn

FIGURE 4.2 Mechanics of Credit Derivative Index (After the Credit Event)
Source: Citigroup.
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TABLE 4.5 Restructuring Clause for Major CDX Indexes and the Corresponding
Reference Single-Name CDS

Restructuring Restructuring
Index Clause—Index Clause—Reference CDS
North America—Investment No restructuring Modified
Grade (DJ CDX IG) restructuring?
North America—High Yield No restructuring No restructuring?
(DJ CDX HY)
North America—Crossover No restructuring No restructuring”
(D] CDX XO)
Emerging Markets (D] CDX Not applicable (all Not applicable (all
EM) sovereign entities) sovereign entities)
Europe (iTraxx) Modified Modified modified
restructuring restructuring
Asia (iTraxx) Restructuring Restructuring

9 A majority of reference CDS contracts trade with the specified restructuring clause.
Source: Citigroup.

Trading Example —Credit Event

Suppose an investor bought protection on $125 million notional of five-
year D] CDX IG (Series 5) index on December 1, 2005, and one of the
names in the index defaults on January 15, 2006. Since the investor bought
protection on $125 million notional of the index, it includes protection on
$1 million notional of the defaulted name. Assuming a physical settlement,
the investor will get $1 million from the seller of protection and deliver
$1 million face value of deliverable reference obligation for the defaulted
credit. The index contract will be reduced to $124 million and the defaulted
credit will be removed from the reference portfolio. Since the next premium
payment (on March 20, 2006) will be only $139,500 (a quarter of 45 bp of
$124 million), the investor will have to make an accrued premium payment
of $312.50 to cover for the protection on $1 million of the defaulted credit
for the period from December 21, 2005, to January 15, 2006.

SETTLEMENT PROCESS AFTER CREDIT EVENT

Under standard documentation, indexes are settled using a physical set-
tlement. In a physical settlement, the protection buyer delivers to the
protection seller a deliverable obligation® for the amount of the defaulted
reference entity in the index contract. In return, the protection seller pays
the protection buyer the par value for that portion of the contract.’
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There are several key elements in the settlement process (see Table 4.6).
A credit event notice references a credit event that occurred on or after
the effective date and on or prior to the scheduled termination date. A
notice of publicly available information cites publicly available information
confirming the occurrence of the credit event. The event determination date
is the first date that both the credit event notice and the notice of publicly
available information are effective after being delivered by the protection
buyer or the protection seller.

Physical Settlement (Indexes and Tranche Products)

In case of physical settlement, the buyer delivers the Notice Of Physical
Settlement (NOPS) to the seller and it confirms that the buyer will require
performance in accordance with the physical settlement method. The NOPS
contains detailed information and the amount of the deliverable obligations
that the buyer will deliver to the seller. The NOPS must be effective on or
before the 30th calendar day after the event determination date. The date
on which the buyer delivers the deliverable obligations is the delivery date.
For bonds, the market standard is to deliver on or before the third business
day after the NOPS is delivered.

Cash Settlement