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Credit Derivatives 


Credit derivatives, such as asset securitization and credit default swaps, al
investors to separate the credit risk exposure from the lending process 
. That is, banks can assess the creditworthiness of loan applicants, orig
loans, fund loans, and even monitor and service loans without retain-

exposure to loss from credit events, such as default or missed payments. 
decoupling of the risk from the lending activity allows the market to 

transfer risk across counterparties. However, it also loosens the 
to carefully perform each of the steps in the lending process. This 

~U:>t;lIll1b of incentives has been an important factor leading to the global 
~nancial crisis of 2007-2009, which has witnessed the aftereffects of poor 

underwriting, shoddy documentation and due diligence, failure to 
borrower activity, and fraudulent activity on the part of both lend

and borrowers. 
Warren Buffett has termed derivatives "financial weapons of mass 

,,} He has decried the "daisy chain of risk" that is facilitated by 
that require little payment up front but can represent large and 

obligations in the fu,ture. This point of view has led some to call 
a ban on certain derivatives, although Warren Buffett admits that "the 

ves genie is out of the bottle, and these instruments will almost cer
multiply in variety and number until some event makes their toxicity 

." However, the fundamental question is whether derivatives are the 
of this "toxic" behavior, or merely the vehicle for excessive risk tak

If it is the latter, there will always be financial players who exploit the 
for personal gain, whether they have derivatives to accomplish their 

goals. 
In this chapter, we describe these controversial but important products 
discuss mechanisms for measuring and managing their risk exposures. 

. . securities in ' general, and credit instruments in particular, 
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comprise a bundle of risks-for example, interest rate risk through duration 
and convexity, credit risk through default and volatility of credit spreads, 
and liquidity risk through embedded call options and market price volatil
ity.2 It would clearly be inefficient if the only way to manage some portion 
of these risk exposures was to sell the entire bond. Credit derivatives (as 
well as other types of derivatives) improve financial outcomes by allowing 
investors to separately manage each individual risk exposure. But, because 
these instruments are powerful risk management tools, their power can be 
abused. We should be able to retain the economic benefits of prudent use of 
credit derivatives, while policing abuses. 

CREDIT DEFAULT SWAPS 

A credit default swap (CDS) is essentially an insurance policy on the face 
value (notional value) of corporate debt (a bond or a loan) such that the 
CDS buyer pays a premium in exchange for protection against loss from 
credit events (e.g., default) on the underlying (reference) debt instrument.3 

That is, in the event of default, the CDS seller must either pay the CDS 
buyer some cash amount or transfer physical securities, depending upon the 
method of settlement. Credit default swaps are customizable, over
the-counter (OTC) contracts, although standardization enhances the trad
ability (liquidity) of the contract.4 Thus, 5-year CDS contracts are most 
prevalent, although 1-, 3-, 7-, and 10-year contracts are also traded.s 

In contrast to actual insurance policies, there is no requirement that the 
CDS buyer actually owns the underlying reference securities, and therefore 
the notional value of CDS contracts in recent years has exceeded the total 
value of the outstanding debt instruments. For example, Helwege et al. 
(2009) report that the numerical amount of General Motors' outstanding 
debt was $20 billion less than the $65 billion CDS notional value. As of the 
end of 2006, the Bank of England estimated total global corporate debt in
struments (bonds pfus loans) outstanding at $17.1 trillion. In contrast, the 
BIS reported that single-name CDSs outstanding during the first half of 
2007 had a total notional value exceeding $20 trillion. 6 This has implica
tions both for senlement of the CDS contract and systemic risk exposure. 

The credit derivatives market has grown from an ad hoc attempt by 
banks to transfer their risk exposure to an innovative dealer system that has 
evolved into a standardized global market. 7 Since 2007, the size of the OTe 
derivatives market has grown, albeit at a reduced pace in the second half of 
the year 2008. Figure 12.1 shows the size of the global OTC derivatives 
market for the years 2006 through 2008. Although the market has grown 
over this time frame, the second half of 2008 witnessed the first ever decline 
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FIGURE 12.1 Notational Amounts Outstanding 
Note: The BIS tables show the gross amount of CDSs and are not 

adjusted for interdealer double counting. 

Source: Bank for International Settlements, www.bis.org. 


in notional value from $683.7 trillion to $592 trillion as of the end of 2008. 
Out of this, CDSs represented $41.9 trillion, with $25.7 trillion in single
name CDSs outstanding (a decline of 22.8 percent from six months prior) 
and $16.1 trillion in multiname (basket) CDSs outstanding (a decline of 
32.7 percent; see Figure 12.2).8 Table 12.1 shows the different credit deriv
ative products in use over the 2000-2006 period. Figure 12.2 shows that 
multiname CDSs surpassed single name CDSs, but have since retrenched 
during the financial crisis of 2007-2009. However, as will be discussed later 
in this chapter, increasingly popular multiname CDS vehicles are indexed 
CDSs and synthetic CD Os, which use an index of corporate entities as the 
reference securities.9 

Similar to options, but different from non-credit-related swaps, the 
risks on a credit swap are not symmetrical. That is, the protection buyer 
(i.e., the buyer of the CDS) receives a payment upon the occurrence of a 
credit event trigger, but the swap expires worthless if no trigger occurs. 10 In 
that event, the protection seller (i.e., the seller of the CDS) keeps the peri
odic premiums paid for the swap, similar to the convex cash flows that char
acterize options (see the discussion in Chapter 4). Thus, the protection 
buyer transfers the credit risk to the protection seller in exchange for a pre
mium. The size of the premium, known as the swap spread, is the internal 
rate of return that equates the present value of the periodic premium pay
ments to the expected payments in the event of a credit event trigger. The 
spread is quoted per annum, but paid quarterly throughout the year. 11 

http:www.bis.org
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CDS spreads for creditors. The credit contagion is larger if the creditor's 
exposure to the bankrupt entity is larger. 

There are two major types of CDS: the total return swap and the pure 
credit default swap. Hirtle (2009) states that as of 2006,97 percent of all 
credit derivatives held by U.S. commercial banks were pure CDSs, with the 
remainder being total return swaps. We therefore focus on these 
instruments.13 

The Total Return Swap 

A total return swap involves swapping an obligation to pay interest at a 
specified fixed or floating rate for payments representing the total return on 

H1 2007 H2 2007 H1 2008 H2 2008 
a loan or a bond. For example, suppose that a bank lends $100 million to a 

FIGURE 12.2 Global OTC Derivatives Volume, 2006- 2008 firm at a fixed rate of 10 percent. If the firm's credit risk increases unexpect
Source: Bank for International Settlements, www.bis.org. edly over the life of the loan, the market value of the loan will fall. The bank 

can seek to hedge" an unexpected increase in the borrower's credit risk by 
Although the credit protection buyer hedges exposure to default risk, entering into a total return swap in which it agrees to pay a counterparty 

there is still counterparty credit risk in the event that the seller fails to per (say, an insurance company) the total return based on an annual rate equal 
form its obligations under the terms of the contract (as was the concern in to the promised interest (and fees) on the loan, plus the change in the market 
September 2008 with regard to AlG, an active CDS seller).12 The growth of value of the loan as estimated by some independent third party or parties. In 
the CDS market woddwide has made counterparty credit risk a source of return, the bank receives a variable market rate payment of interest armually
contagion. Jorion and Zhang (2009) empirically find that bankruptcy for example, the one-year LIBOR (London Interbank Offered Rate)-from 
announcements cause negative abnormal equity returns and increases in the insuring counterparty (in this example, the insurance company) . If the 

loan decreases in value over the payment period, the bank pays the insur
TABLE 12.1 Credit Derivative Product Mix ance company a relatively small (possibly negative) amount equal to the 

fixed payment on the swap minus the capital loss on the loan. 
2000 2002 2004 2006 

For example, Figure 12.3 shows the payout on a total return swap. Sup
Single-name credit default swaps 38 45 51 33 pose the loan was priced at par ($100) at the beginning of the swap period, 

denoted Po. At the end of the swap period (or on the first payment date), the Basket products 6 6 4 2 
loan has an estimated market value of $90 (90 cents on the dollar, denoted Full index trades 9 30 
PT ) due to an increase in the borrower's credit risk. Suppose that the fixed 

Tranched index trades 2 8 ' 
rate payment as part of the total return swap, denoted F, is 12 percent. The 

Synthetic CDOs-fully funded 6 4 bank would pay to the insurance company (swap counterparty) the fixed 
Synthetic CDOs-partially funded 10 13 rate of 12 percent minus 10 percent (the capital loss on the loan), or a total 
Credit-linked notes (funded CDSs) 10 8 6 3 of 2 percent, and would receive in return a floating payment (e.g., LIBOR, 

say equal to 11 percent in this hypothetical example) from the CDS seller, as Credit spread options 5 5 2 1 
shown in Figure 12.3. Thus, the net profit on the swap to the bank/lender isEquiry-linked credit products 1 0 
9 percent (11 percent minus 2 percent) times the notional amount of the 

Swaptions 1 1 swap contract. This gain can be used to offset the loss in market value of 
Others 41 36 8 6 the loan held on the bank's balance sheet over that period. Thus, the seller 

of credit protection (the insurance company) would compensate the buyer 
Source: Mengle (2007), page 8. of credit protection (the bank) when there is an adverse credit event. If there 

http:seller).12
http:www.bis.org
http:instruments.13
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FIGURE 12.3 Cash Flows on a Total Return Swap 	 FIGURE 12.4 A Credit Default Swap 

is no credit event, then the insurance buyer (the bank) simply pays the CDS 4. Specification of either physical settlement (delivery of agreed debt in
seller a variable premium equal to 1 percent in this example (the 12 percent struments) or cash settlement. Early credit swaps were cash settled, but 
fixed rate minus the 11 percent UBOR)-just as in an insurance contract, now physical delivery is the most common settlement method. Physical 
with the premium varying over time as the market value of the loan as well delivery is preferred because it gives the CDS seller more time to recoup 
as UBOR both fluctuate. the settlement payment through recovery of the value of the reference 

loan. However, the borrower's consent may be needed to transfer the 
loan if the credit derivative specifies physical delivery upon occurrence Pure Credit Delault Swaps 
of a credit event. 

Total return swaps can be used to hedge credit risk exposure, but they con
tain an element of interest rate (or market) risk as well as credit risk. For Figure 12.4 shows that the protection buyer on a CDS (say, a bank) will 
example, in the previous example, if UBOR changes, then the net cash pay (in each swap period) a fixed fee or payment (similar to a premium on 
flows on the total return swap will also change, even though the credit risk an insurance policy) to the protection seller swap counterparty (say, an in
of the underlying loans has not changed. Moreover, if the price of the loan surance company). If the CDS reference loan (or loans) does not default, the 
changes due to interest rate or liquidity risk considerations, then the payout protection buyer will receive nothing back from the swap counterparty. 
on the total return swap will also be affected, even if there is no change in However, if the loan (or loans) defaults, Figure 12.4 shows that the CDS 
the borrower's credit risk exposure. seller will cover the default loss by making a default payment equal to the 

To strip out the interest-rate-sensitive element from total return swaps, par value of the original loan-minus the secondary market value of the 
an alternative swap called a pure credit default swap was developed and has defaulted loan. For example, if the loan's price falls to $40 per $100 of 
since dominated the market for credit protection. The CDS is characterized face value upon the borrower's default, then the insurance company selling 
by the following four terms: the CDS will pay the CDS buyer $60 and receive in return the claim on the 

defaulted loan.15 Thus, the CDS seller pays out par minus the recovery 
1. 	The identity of the reference loan-that is, the notional value, maturity, value of the loan in the event of default. 


and the credit spread (over UBOR) on a risky loan issued by the refer

ence obligor.14 
 CDS Indices

2. The definition of a credit event, usually anyone of the following: bank
ruptcy, prepayment, default, failure to pay, repudiation/moratorium, or In September 2003, the Dow Jones CDX (DJ CDX) North American Invest
restructuring. ment Grade Index was introduced. In November 2004, Markit initiated a 

3. The compensation that the protection seller (e.g., the insurance com credit index data service that included the DJ CDX (which also includes in
pany) will pay the protection buyer (e.g., the bank) if a credit event dices covering emerging market credit derivatives) and the International In
occurs. dex Company's (I1C) iTraxx (which covers the European Union, Japan, and 

http:obligor.14
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non-Japan Asia). Both sets of indices are made up of 125 of the most liquid, 
investment-grade credits in the form of CDSs. For example, the DJ CDX 
consists of a basket of 125 CDS contracts on U.S. firms with liquid, investment
grade corporate debt. The identity of the components in the index changes 
every six months-every March and September for the DJ CDX. Companies 
may be dropped from the index if they are downgraded or become illiquid. 
For example, Ford and General Motors were dropped from the DJ CDX in 
September 2005 when their debt fell below investment-grade. The index is 
equally weighted, and so each CDS component makes up 0.8 percent of the 
index value. 

Using indexed CDSs to hedge credit risk may be less expensive because 
of the liquidity of these instruments, although it does expose the hedger to 
basis risk. 16 As will be discussed later in this chapter, synthetic CDOs are 
composed of tranches of indexed CDSs. 

Swap Settlement Upon Trigger of Credit Event 

As may be clear from the previous discussion, a CDS is similar to buying 
multiperiod credit insurance. Therefore, if default occurs, the CDS seller 
(the insurer) frequently ends up holding the reference loan. This is the case 
if the CDS specifies physical settlement. However, often there is no lending 
relationship between the CDS seller and the borrower that would place the 
insurer in the position formerly held by the bank lender (the CDS buyer). 
Indeed, if the CDS. would have specified cash settlement, there would have 
been no transfer of the loan at all to the CDS seller-there would simply 
have been a cash payment made by the CDS seller to the CDS buyer. Thus, 
the physical delivery of a reference loan upon settlement of a CDS after a 
default event is simply a policy payment-in-kind on a credit risk insurance 
policy. As noted earlier, this settlement methodology is often chosen be
cause of the absence of mark-to-market debt prices during the time period 
around defaults and other credit events. Instead, the CDS seller plays the 
role of an insurer and, as in any insurance policy, steps into the shoes of the 
CDS buyer (the insured), thereby indemnifying them against loss. 

However, as the market grew, physical settlement became problematic 
as the notional value of CDSs exceeded the supply of debt instruments avail
able, particularly with the growth of indexed CDSs. For example, Helwege 
et al. (2009) state that only a third of the Lehman CDS contracts outstand
ing in September 2008 were written to hedge debt positions, with the re
maining two-thirds being pure derivatives positions. There were simply not 
enough bonds to go around for physical settlement of the CDS claims.17 
However, the absence of a transparent, reliable price for the reference secu
rity often makes cash settlement difficult. Recently, since the Delphi auction 

Z:JlCredit Derivatives 

of 2005, the market has turned to the auction mechanism in order to deter
mine a uniform price for settlement of CDS contracts. 18 Under the auction 
procedure, each CDS seller can choose whether to undertake cash or physi
cal settlement at a uniform price. That is, investors can choose whether to 
provide debt instruments to the auction (physical settlement) or not (cash 
settlement). 

Gross and Saperia (2008) provide the following example of a CDS set
tlement auction. Suppose that investor A buys $10 million of CDSs (long 
protection) on a reference bond.19 Investor A provides the bonds to the 
auction. Suppose that their value is $4 million, representing a 40 percent re
covery rate. Investor A gets $4 million from the auction sale of the bonds 
and $6 million from the protection seller in cash. Now, suppose that inves
tor B sells the $10 million of CDSs to investor A. Investor B can buy the 
bonds at auction by submitting a bid to the auction. If investor B does sub
mit a bid to buy $10 million face value of bonds, then the CDS is physically 
settled, since investor B pays investor A $10 million for bonds worth $4 mil
lion, and investor B gets to keep the bonds. If, however, investor B prefers 
cash settlement, then no bid to purchase the bonds is submitted to the auc
tion and investor B will simply pay investor A $10 million in cash to settle 
the CDS obligation. Thus, the auction allows each CDS seller to choose 
whether to settle their obligation through cash or physical settlement.2o 

Helwege et al. (2009) examine the performance of 43 CDS auctions 
held since 2005 and find that they efficiently settle the contracts at prices 
close to the observed prices in secondary bond markets. They illustrate the 
working of the CDS auction with the auction for Lehman senior bonds that 
took place on October 10, 2008.21 Table 12;2 shows that 14 securities deal
ers participated in the auction, placing orders to sell a total of $4 .92 billion 
Lehman senior bonds. The first stage of the auction examines the bids and 
removes both bids if the highest bid is greater than or equal to the lowest 
offer. Thus, both the Barclays and HSBC bids are removed from the pool.22 
The rest of the bids are ranked in order of size and divided into two groups: 
(1) the highest bid (lower shaded box in Table 12.2) and (2) the lowest offer 
prices (upper shaded box). The average of the highest bid (lowest offer) 
group was 9.25 (10.3125). Averaging these and rounding to the nearest 
eighth results in an inside market midpoint of 9.75. This is the first-stage 
auction price. 

There is no need for a second stage if the market clears in the first 
stage-that is, if the open interest is equal to zero at the end of the first 
stage~and the inside market midpoint would be the final auction price. 
However, at the end of the first stage in the Lehman auction described in 
Table 12.2, there was open interest of more than $5 billion to sell (i.e., neg
ative open interest). Thus, a second stage of the auction must be conducted 

http:settlement.2o
http:contracts.18
http:claims.17
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TABLE 12.2 CDS Auction for Lehman Bonds, October 10, 2008 

Physical Settlement Request 
Securities Dealer Bid Offer ($ millions) 

Barclays Bank PLC 8 10 Sell: 130 

Credit Suisse Securities (USA) 8 -(J~ Sell: 755 
LLC 

•Deutsche Bank AG 8 Sell: 870 

Merrill Lynch, Pierce, Fenner 8 Sell: 141 
& Smith Inc. 

Morgan Stanley & Co. Inc. 825 Sell: 480 

UBS Securities LLC 8.75 Sell: 464 

Goldman Sachs & Co. 8.875 Sell: 1470 11 
BNP Paribas 11 Sell: 390 

JPMorgan Chase Bank, N.A. 11 Buy: 612 

Citigroup Global Markets Inc. 11 Sell: 574 

The Royal Bank of Scotland 11.25 Sell: 191 
PLC 

I 
Bane of America Securities LLC Sell: 170II 11 .5 

Dresdner Bank AG 11.5 Buy: 30 

HSBC Bank USA, N.A. 10 12 Sell: 187 

Note: All bids are based on $100 face value. 

Source: Helwege et aI., (2009), 20. 

within 30 minutes of the end of the first stage. In the second stage, dealers 
submit limit orders to mee,t any portion of the open interest at any price, 
capped at the one above (below) the insi.de market midpoint for negative 
(positive) open interest, or in this case 10.75. In the Lehman auction, the 
second-stage limit orders were to buy (since the open interest was to sell); , 
there were 453 offers to buy at prices ranging from 0.125 to 10.75 (the cap 
price). The market cleared at prices of 8.625 or higher. Therefore, the 
final auction price was set at ·8.625 for Lehman senior bonds on October 
10,2008. 

Helwege et al. (2009) judge the Lehman auction to be efficient, citing 
that $72 billion of gross notional value of CDSs was settled with a net cash 
payment of $5.2 billion from CDS sellers to buyers. Further, they conclude 
that the market is satisfied with the auction process in general, as evidenced 
by the participation of 95 percent of all eligible parties. However, only a 
small number of auctions have been conducted to date. 

Credit Derivatives 

Basel I Model of Credit RiSk for Swaps 

Under the Basel I risk-based capital ratio rules, a major distinction is made 
between exchange-tcaded derivative security contracts (e.g., Chicago Board 
of Trade exchange-traded options) and OTC-traded instruments (e.g., for
wards, swaps, caps, and floors).23 The credit or default risk of exchange
traded derivatives is approximately zero because when a counterparty 
defaults on its obligations, the exchange itself adopts the counterparty's ob
ligations in full. However, no such guarantee exists for bilaterally negoti
ated OTC contracts originated and traded outside organized exchanges. 
Hence, most off-balance-sheet (OBS) futures and options positions have no 
capital requirements for a bank, although most forwards, swaps, caps, and 
floors do. 24 

For the purposes of capital regulation under the Basel I codes, the calcu
lation of the risk-adjusted asset values of OBS market contracts requires a 
two-step approach: (1) credit equivalent amounts are calculated for each 
contract, and (2) the credit equivalent amounts are multiplied by an appro
priate risk weight. 

Specifically, the notional or face values of all non-exchange-traded 
swap, forward, and other derivative contracts are first converted into credit 
equivalent amounts (i.e., as if they are on-balance-sheet credit instruments). 
The credit equivalent amount itself is divided into a potential exposure ele
ment and a current exposure element: 

Credit equivalent amount 
Potential Current

of OBS derivative - + (12.1 ) 
- exposure ($) exposure ($)

security items ($) 

The potential exposure component reflects the credit risk if the counter
party to the contract defaults in the future. The probability of such an oc
currence is modeled as depending on the future volatility of interest rates/ 
exchange rates. Based on a Federal Reserve Bank of England Monte Carlo 
simulation exercise, Basel I came up with a set of conversion factors that 
varied by type of contract (e.g., interest rate or foreign exchange) and by 
maturity bucket (see Table 12.3). The potential exposure conversion factors 
in Table 12.3 are larger for foreign exchange contracts than for interest rate 
contracts. Also, note the larger potential exposure factors for longer-term 
contracts of both types. 

In addition to calculating the potential exposure of an OBS market in
strument, a bank must calculate its current exposure to the instrument: the 
cost of replacing a contract if a counterparty defaults today. The bank cal
culates this replacement cost or current exposure by replacing the rate or 

http:floors).23
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TABLE 12.3 Basel I Credit Conversion Factors for Interest Rate and Foreign TABLE 12.4 Potential Exposure + Current Exposure ($ Millions) 
Exchange Contracts in Calculating Potential Exposure (as a Percent of Nominill 

Type of 	 PotentialContract Value) 
Exposure Potential 	 CreditContract 

Exposure Replacement Current Equivalent 
Conversion Factors For Exposure Amount

(Remaining Notional Conversion 
Maturity) Principal x Factor ($) Cost 

Remaining Interest Rate Contracts Exchange Rate Contracts Four-year $100 x .005 .5 3 3 $3.5 

Maturity (%) (%) fixed 
floating 

1. One year or less 0.0 1.0 interest 
rate swap 

2. One to five years 0.5 	 5.0 -1 o $2Two-year $40 x .05 2 

3. Over five years 1.5 7.5 forward 
foreign 
exchange 

Source: Federal Reserve Board of Governors press release, August 1995, Section IL. CODuact 

Ag<o.. = $2.5 Net current exposure = $2 	 Current exposure =$3 

price that was initially in the contract with the current rate or price for a 
similar contract, and then recalculates all the current and future cash flows 

For the four-year fixedlfloating interest rate swap, the notional value to obtain a current present-value measure of the replacement cost of the 
(contract face value) of the swap is $100 million. Because this is acontract. 
long-term, over one-year, less than five-year interest rate contract, its face If the net present value (NPV) is greater than 0, then the replacement 
value is multiplied by .005 to get a potential exposure or credit risk equivavalue equals current exposure. However, if the NPV is less than 0, then cur
lent value of $0.5 million (see Table 12.4). We add this potential exposure rent exposure is set to zero because a bank cannot be allowed to gain by 
to the replacement cost (current exposure) of this contract to the bank. The defaulting on an out-of-the-money contract. 
replacement cost reflects the cost of having to enter into a new fixed/floating After the current and potential exposure amounts are summed to pro
swap agreement, at today's interest rates, for the remaining life of the swap. duce the credit equivalent amount of each contract, this dollar number is 
Assuming that interest rates today are less favorable, on a present value bamultiplied by a risk weight to produce the final risk-adjusted asset amount 
sis, the cost of replacing the existing contract for its remaining life would be for OBS market contracts. In general, the appropriate risk weight under 
$3 million. Thus, the total credit equivalent amount (current plus potential Basel I is .5, or 50 percent. That is, 
exposure for the interest rate swap) is $3.5 million. 

Risk-adjusted asset value Total credit equivalent Next, we can look at the foreign exchange two-year forward contract 
(12.2) 

of OBS market contracts amount x .5 (risk weight) 	 of $40 million face value. Because this is an over one-year, less than five
year foreign exchange contract, the potential (future) credit risk is $40 mil
lion times .05, or $2 million (see Table 12.4). However, its replacement cost 
is minus $1 million and, as discussed earlier, when the replacement cost of a 

An Example contract is negative, the current exposure has to be set equal to zero (as 
Suppose that the bank had taken one interest-rate hedging position in the shown). Thus, the sum of potential exposure ($2 million) and current expo
fixed/floating interest rate swap market for four years with a notional dollar sure ($0) produces a total credit equivalent amount of $2 million for this 
amount of $100 million, and one two-year forward US$/£ foreign exchange contract. 
contract for $40 million.' The credit-equivalent amount for each item or Because the bank in this example has just two OBS derivative contracts, 
contract is shown in Table 12.4. summing the two credit equivalent amounts produces a total credit 
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equivalent amount of $3.5 million + $2 million = $5.5 million for the the following formula is used: 
bank's OBS market contracts. The next step is to multiply this credit equiv

Net current exposure $2 million 2alent amount by the appropriate risk weight. Specifically, to calculate the 
risk-adjusted asset value'for the bank's OBS derivative or market contracts, 

NCR 
Current exposure $3 million 3 

we multiply the credit equivalent amount by the appropriate risk weight, (12.3) 
which for virtually all over-the-counter derivative security products is .5, or Anet (0.4 x 2.5) + (0.6 x ~ x 2.5) 

50 percent:25 

$2 million 

Risk-adjusted 
$5.5 million (credit x 0.5.(risk = $2.75 million asset value of 
equivalent amount) weight) Total credit Net potential Net current 

OBS derivatives +equivalent amount exposure exposure 

$4 million $2 million + $2 million 
As with the risk-based capital requirement for loans, the Basel I regulq

tions do not directly take into account potential reductions in credit risk Risk-adjusted asset Total credit 0.5 (risk from holding a diversified portfolio of OBS contracts. As Hendricks (1994) xvalue ofOBS equivalent amount weight)and others have shown, a portfolio of 50 pay-floating and 50 pay-fixed market contracts 
swap contracts will be less risky than a portfolio of 100 pay-fixed (or float

$2 million $4 million x 0.5 
ing) contracts. Nevertheless, although portfolio diversification is not recog
nized directly, it has been recognized indirectly since October 1995, when As can be seen, using netting reduces the risk-adjusted asset value from 
banks were allowed to net contracts with the same counterparty under stan $2.75 million to $2 million. And, given the BIS 8 percent capital require
dard master agreements. ment, the capital required against the OBS contracts is reduced from 

The post-1995 Basel netting rules define net current exposure as the net $220,000 to $160,000. 27 This capital requirement may be reduced even fur
sum of all positive and negative replacement costs (or mark-to-market val ther und~r Baselli, which takes credit mitigation into account by adjusting 
ues of the individual derivative contracts). The net potential exposure is de the exposure to reflect the value of collateral, credit guarantees, or netting. 
fined by a formula that adjusts the gross potential exposure estimated 
earlier: 

Basel" Capital Requirements for CDSs 

Anet = (0.4 x AgTOSS) + (0.6 x NCR x AgTOSS) The Basel II regulations cover CDSs under the category of credit risk mitiga
tion, such that capital requirements may be reduced if CDSs are used to re

where Anet is the net potential exposure (or adjusted sum of potential future duce the credit risk exposure of the banking book. These transactions fall 
credit exposures), Agross is the sum of the potential exposures of each con under the category of "collateralized transactions" defined to be transac
tract, and NCR is the ratio of net current exposure to gross current expo tions that meet two criteria: 
sure, or net to gross ratio. The 0.6 is the amount of potential exposure that 
is reduced as a result of netting. 26 1. Banks have a credit exposure or potential credit exposure. 

The same example (with netting) will be used to show the effects of net 2. That credit exposure or potential credit exposure is hedged in whole or 
ting on the total credit equivalent amount. Here we assume both contracts in part by collateral posted by a counterparty or by a third party on 
are with the same counterparty (see Table 12.4). behalf of the counterparty (Baselli Accord, June 2006, paragraph 119). 

The net current exposure is the sum of the positive and negative re
placement costs; that is, $3 million plus a negative $1 million equals $2 mil This definition includes OTC credit derivatives, such as CDSs.28 In gen
lion. The total current exposure is $3 million and the gross potential eral, the risk weight of the counterparty is substituted for the underlying 
exposure (Agross) is $2.5 million. To determine the net potential exposure, exposure's risk weight subject to a minimum 20 percent floor. Thus, for 

http:netting.26
http:160,000.27
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TABLE 12.5 Basel II Standard Supervisory Haircuts 

Issue Rating for 
Debt Securities 

AAA to AA-/A-1 

A+ to BBB-I 
A-2/A-3/P-3 and 
unrated bank 
securities per 
para. 145(d) 

BB+ to BB-

Residual Maturity 

:s 1 year 

>1 year, :s 5 years 

> 5 years 

:s 1 year 

>1 year, :s 5 years 

> 5 years 

All 

Main index equities (including convertible 
bonds) and gold 

Other equities (including convertible 
bonds) listed on a recognized exchange 

UCITS/Mutual funds 

Cash in the same currency 

Sovereigns Other issuers 

0.5 

2 4 

4 8 

1 2 

3 6 

6 12 

15 

15 

25 

Highest haircut applicable to any 
security in which the fund can invest 

o 

Note: Supervisors may permit banks to calculate haircuts using their own internal 
estimates of market price volatility and foreign exchange rate volatility. 

Source: Basel II (June 2006), paragraph 151. 

example, if a bank made a loan to a BBB-rated company and then fully 
hedged that risk with a CDS in which the counterparty was an A-rated 
bank, the risk weight would decline from 100 percent to 50 percent. 29 

Under the comprehensive approach, Basel II focuses on adjustments to 
the exposure amount, and retains the Basel I methodology. That is, credit 
risk mitigation reduces the exposure at default (EAD) that is at risk, thereby 
reducing the capital requirement, even though the risk weight is unchanged. 
The methodology of Basel II, therefore, reduces the exposure level to reflect 
the safeguard afforded by the credit protection for CDS buyers and then 
applies the Basel I risk weights to the EAD.3o To use the previous example 
shown in equation (12.3), if the OBS position was 25 percent collateralized, 
then the risk-adjusted asset value would be reduced to $1.5 million, that is, 
$4m x .5 x (1 - .25). 

Credit Derivatives Z59 

To determine the collateral weight, haircuts are applied to the value of 
collateral in order to protect against volatility in collateral prices. Table 
12.5 shows the standard supervisory haircuts proposed under Basel II.31 

The haircuts shown in Table 12.5 are used to calculate the adjusted 
value of EAD as follows: 

E* = max{O, [E x (1 + He) - C x (1 - He - Hfx)]} (12.4) 

where E* = The exposure value after risk mitigation 
E = Current value of the exposure 

He = Haircut appropriate to the exposure 
C= The current value of the collateral received 

He = Haircut appropriate to the collateral 
Hfx = Haircut appropriate for currency mismatch between the col

lateral and exposure 

With some exceptions, under both the simple and comprehensive 
approaches, there is a 20 percent risk weight floor. Thus, even if the expo
sure is fully collateralized, there is a floor (that is, .20E) capital requirement. 
For example, a fully collateralized $4 million exposure would have an ad
justed exposure value E* equal to $800,000 (.20 times $4 million) for a 
floor capital level (assuming a 50 percent risk weight and an 8 percent capi
tal requirement) of $32,000 (that is, $600,000 x .5 x .08). If, however, the 
exposure was not fully collateralized, then the adjusted exposure E* would 
be calculated using equation (12.4), with a floor haircut of 20 percent. For 
example, if the adjusted collateral value was $1 million on the $4 million 
exposure, then the adjusted exposure value E* would be $3.2 million (that 
is, $4 million - (1 - .20) x $1 million) for a $128,000 capital charge (which 
is $3_2 million x .5 x .08, assuming a 50 percent risk weight and an 8 per
cent capital requirement). 

There are certain restrictions to the credit substitution process. In par
ticular, a credit derivative must be a direct claim on the CDS seller and be 
"unconditional and irrevocable." Since a loan restructuring may be viewed 
as an adverse credit event, the extent to which restructuring events are cov
ered by the CDS may limit the degree of hedging.Thus, capital regulations 
do not permit full credit mitigation of loan exposures using CDS.

32 

CREDIT SECURITIZATIONS 

In Chapter 1, we described the process of asset-backed securitization and 
how abuses in the process contributed to the global financial crisis of 

http:percent.29
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2007-2009. While most familiar in terms of mortgage-backed securities 
(pools of mortgage loans), the same securitization process was applied to 
other types of loans as well. For example, a collateralized debt obligation 
(CDO) is a financial claim on the cash flows generated by a pool of debt 
securities, usually corporate debt obligations. Before the credit bubble be
gan to build, the growth of commercial credit or loan securitization (as in 
the case of loan sales and trading) had been hampered by concerns about 
negative customer relationship effects if loans were removed from the bal
ance sheet and packaged and sold as collateralized loan obligations (CLOs) 
to outside investors. 33 Thus, some loan securitizations were conducted in 
which loans remained on the balance sheet; and asset-backed securities 
(credit-linked notes, or CLNs) were isslled against the loan portfolio.34 

Moreover, synthetic CDOs represent claims on a portfolio of CDS con
tracts, rather than actual loans or debt instruments, and thus CDOs can be 
written on CDS indices, such as the DJ CDX. Indeed, a CDO-squared 
(CD02 

) is a CDO of other CDO securities. 
A huge variety of these products has emerged, but the differences 

among them relate to the way in which credit risk is transferred from the 
loan-originating bank to the note investor. In general, a subportfolio of 
commercial loans is segmented on the asset side of the balance sheet or in 
an off-balance-sheet vehicle (such as a special-purpose vehicle, SPY, or a 
structured investment vehicle, SIV), and an issue of a CDO, CLO or CLN 
is made. The return and risk of investors vary by type of issue. Some inves
tors are promised a high yield on the underlying loans in return for bearing 
all the default risk; other investors are offered lower yields in return for par
tial default protection (i.e., a shared credit risk with the bank). In general, 
the bank issuer takes the first tranche of default risk but is protected against 
catastrophic risk (which is borne by the CLN investor). 

Just as for mortgage-backed securities, the CDO tYpically contains sev
eral tranches, each tied to a specific attachment point. For example, syn
thetic CDOs based on CDS indices such as the DJ CDX have the following 
standardized attachment points: 3 percent, 7 percent, 10 percent, 15 percent 
and 30 percent. The equity tranche (most junior, highest risk security) 
attaches at the 0 to 3 percent level. Thus, the equity tranche absorbs the first 
3 percent of credit losses. To illustrate, Table 12.6 shows a $100 million 
cash CDO comprising a diversified portfolio of 100 equal-size five-year par 
corporate bonds. Assume that the equity tranche represents $3 million in 
notional value (3 percent of the total portfolio value), and pays a coupon 
rate of 500 basis points over LIBOR.35 Suppose that one of the bonds de
faults and that there is no recovery (LGD is 100 percent). The equity 
tranche of the CDO loses $1 million, with a remaining notional value of $2 
million. After, the default, future coupon payments are paid on $2 million 

Credit Derivatives 

TABLE lZ.B CDO Tranches Using Standardized Attachment Points 

Average 
Coupon 

Attachment Notional Credit Loss Spread 
Tranche Points Value Absorption 2003-2005 

Equity Ot03% $3 million First $3 1,759 bp 
million 

Junior 3% to 7% $4 million $3 to $7 240 bp 
mezzanine million 

Senior 7% to 10% $3 million $7to$10 82 bp 
mezzanine million 

Super senior 10% to 15% $5 million $10to$15 34 bp 
mezzanine million 
Senior B 15% to 30% $15 million $15 to $30 12 bp 

million 
Senior A 30% to 100% $70 million Any above 0 

$30 million 

Note: This example uses a hypothetical CDO with notional value of $100 million. 
The attachment points are the standardized attachment points for synthetic CDOs 
based on the DJ CDX North American Investment Grade Index. 

The average coupon spreads are obtained from Longstaff and Rajan (2008). The 
equity tranche spread includes an up-front premium averaging 3934 over the period 
from October 2003 to October 2005. 

Source: Longstaff and Rajan (2008), 538. 

notional value, rather than the original $3 million. If the portfolio sustains 
credit losses of $3 million, then the equity tranche is completely wiped out. 
Thus, the equity tranche investor is essentially leveraged 33 t to 1 since a 3 
percent loss in the portfolio translates into a 100 percent loss on the equity 
tranche of the CDO.36 

Just above the equity tranche is a junior mezzanine tranche with a 
total notional amount of 4 percent of the portfolio value, or $4 million. 
It attaches at 3 percent, since the equity tranche absorbs the first 3 per
cent of the losses. Thus, the junior mezzanine tranche will only realize 
credit losses if the defaults exceed $3 million. Since this tranche has a 
width of 4 percent, it will absorb any losses between $3 and $7 million. 
A senior mezzanine tranche will then attach at 7 percent. Suppose (using 
the standardized attachment points for the synthetic CDO mentioned 

. earlier) that this tranche had a $3 million notional value, or 3 percent 

http:LIBOR.35
http:portfolio.34
http:investors.33
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of the portfolio amount. The senior mezzanine tranche absorbs losses 
between $7 and $10 million. The next, super-senior mezzanine tranche 
attaches at 10 percent and extends to 15 percent, with a notional value 
of $5 million (5 percent of total portfolio value). Any credit losses be
tween $10 and $15 million are charged to these security holders. Fi
nally, the two senior tranches are the B tranche (attaching at the 15 
percent level) and the A tranche (attaching at the 30 percent level). 
Using these standardized attachment points, the notional value of the B 
(A) tranche is $15 ($70) million. Thus, the most senior, A tranche 
absorbs credit losses only if they exceed $30 million. If this is unlikely 
to occur, the A tranche will be considered very low risk and have a high 
credit rating.37 

During the buildup of the credit bubble that burst in 2007, the CDO 
market grew rapidly, especially in terms of synthetic CDOs. Longstaff and 
Rajan (2008) state that at·the end of 2006, the market size was almost $2 
trillion, having grown by 20 percent from the previous year. An example of 
the synthetic securitization structure is the BISTRO (Broad Index Secured 
Trust Offering), illustrated in Figure 12.5. In this structure, the originating 
bank purchases credit protection from the intermediary bank (e.g., the bank 
originator, JP Morgan Chase) via a CDS subject to a "threshold." That is, 
the CDS will not pay off unless credit losses on the reference loan portfolio 
exceed a certain level, 1.50 percent in this example.38 The intermediary 
buys credit protection on the same portfolio from a SPY. The BISTRO Spy 
is collateralized with government securities which it funds by issuing credit
tranched notes to capital market investors. However, the BISTRO collateral 
is substantially smaller than the notional value of the portfolio. In the exam
ple shown in Figure 12.5, only $700 million of collateral backs a $10 billion 
loan portfolio (7 percent collateralization).39 This is possible because the 
portfolio is structured to have enough investment grade loans and diversifi
cation that make it unlikely that losses on the loan portfolio would exceed 
$850 million ($700 million in BISTRO collateral plus the bank's absorption 
of the first $150 million in possible losses, i.e., 1.5 percent of the portfolio's 
notional value.) This structure significantly reduces the legal, systems, per
sonnel, and client relationship costs associated with a traditional ABS. It 
permits much greater diversity in the portfolio underlying the BISTRO than 
is possible for a CLO or CLN. For example, unfunded credit exposures, 
such as loan commitments, letters of credit and trade receivables can be in
cluded in the BISTRO portfolio, whereas CLOs are limited to portfolios of 
funded loans. Moreover, since the BISTRO is uruelated in any way to the 
originating bank, there should be no reputational risk effects, thereby fur
ther reducing capital charges. 

Originating 
Bank 

Fee 

Contingent 

Fee 

Intermediary 
Bank 

Contingent 

BISTRO 
SPV 

Subordinated 
Notes 

Capital Marketl 
Investors 

$700 million 

Credit Derivatives 

Senior and 

, 

payment on losses payment on losses $700 million 

exceeding t .5% of exceeding t .5% of U.S. Treasury 

portfolio portfolio securities 


Credit Swap on Credit Swap on First 

$ to Billion Portfolio $700 Million of Losses 


FIGURE 12.5 BISTRO structure. 

Note: Under BIS I market risk capital rules, the intermediary bank can use VAR to 


determine the capital requirements of its residual risk position. 


Basel II Capital Requirements lor Asset-Backed 
8ecurltlas 

To be eligible for recognition of risk transference (and therefore not subject 
to bank capital requirements), the asset-backed security (ABS) must be com
pletely independent of the originating bank, such that: 40 

• 	 Significant credit risk associated with the securitized exposures 
has been transferred to third parties. 

• 	 The transferor does not maintain effective or indirect control 
over the transferred exposures. The assets are legally isolated 
from the transferor in such a way . .. that the exposures are 
put beyond the reach of the transferor and its creditors, even in 
bankruptcy or receivership . ... 

• 	 The securities issues are not obligations of the transferor . ... 
• 	 The transferee is a special purpose entity (SPE) . ... 

(Basel II [2006], paragraph 554) 

Even when the conditions for a clean break are met, the originating 
bank may still be required to hold capital against the assets in the ABS pool 
if regulators believe that the bank is subject to reputational risk. That is, to 
prevent damage to the originating bank's reputation, the bank might offer 
implicit recourse, which may take the form of the following possible re
sponses to credit deterioration in the asset pool underlying the ABS: the 
bank may repurchase or substitute credit-impaired assets in the pool, loans 
may be made to the special-purpose vehicle, or fee income associated with 
the ABS structure may be deferred. Under such circumstances, regulators 

http:collateralization).39
http:example.38
http:rating.37
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may force the bank to hold capital against all assets in all ABSs issued, even 
those for which implicit recourse was not granted, as if-all assets in all ABS 
pools remained on the bank's balance sheet. Thus, the finding of the provi
sion of implicit recourse engenders punitive regulatory action that is made 
public by bank regulators. 

The Securitization Framework states that bank capital requirements 
may be computed using either the standardized method or the ratings-based 
approach.41 Panel A (B) of Table 12.7 provides the risk weights under the 
standardized (ra,tings-based) approach. The ratings-based approach adjusts 
the risk weight obtained using the external credit rating to reflect maturity, 
tranche seniority, and granularity of the asset poo1.42 . 

A simple example illustrates the impact of the Securitization Frame
work on bank capital requirements. Figure 12.6 shows a bank with $100 
million of BBB loans on the balance sheet which paid a capital charge of $8 
million. Suppose these loans were placed in an Spy and two tranches of 
bonds were issued, as shown in Figure 12.6. The first tranche of $80 million 
was rated AA because it was structured to absorb default losses only after 
the first 3 percent of losses on the entire $100 million loan portfolio (corre
sponding to the historical default rate of bonds with a BBB rating) were 
borne by the second tranche of $20 million. Because of the low quality of 
the second tranche it was rated B. Suppose that the high-quality tranche 
was sold to outside investors, but the bank or its subsidiaries (as commonly 
the case) ended up owning (buying) the second, B-rated tranche. 

Because Basel I treated all commercial credit risks with equal weight, 
the capital requirement on the $20 million of purchased bonds (that have 

TABLE 12.7 Panel A: Long-Term Rating Category 

Long-Term Rating Category 

External Credit AAAto A+ to BBB+ to BB+ to B+ and Below 

Assessment AA- A- BBB- BB- or Unrated 


Risk Weight 20% 50% 100% 350% Deduction 

Short-Term Rating Category 

All Other 
External Credit Ratings or 
Assessment A-l/P-l A-2/P-2 A-3/P-3 Unrated 

Risk Weight 20% 50% 100% Deduction 

SOUTce: Basel II, June 2006, paragraph 567. 
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TABLE 12.7 Panel B: RBA Risk Weights When the External Assessment Represents 
a Long-Term Credit Rating and/or an Inferred Rating Derived from a Long-Term 
Assessment 

External Risk Weights for Senior Base Risk Weights for 
Rating Positions and Eligible Senior Risk Tranches Backed by 
(illustrative) IAA Exposures Weights Non-Granular Pools 

AAA 7% 12% 20% 

AA 8% 15% 25% 

A+ 10% 18% 
35% 

A 12% 20% 

A 20% 35% 

BBB+ 35% 50% 

BBB 60% 75% 

BBB 100% 

BB+ 250% 

BB 425% 

BB 650% 

BelowBB- Deduction 
and unrated 

SOUTce: Basel II, June 2006, paragraph 615. 

virtually the same credit risk as the original $100 million BBB portfolio) 
would be subject to a capital charge of only $20 million times 8 percent, or 
$1.6 million. That is, the bank has arbitraged a capital savings of $8 million 
minus $1.6 million, or $6.4 million, through the securitization. Under the 
standardized approach of Basel II, the risk weight on the B-rated tranche 
would be 350 percent (see Panel A of Table 12.7), and therefore the capital 
charge on the $20 million tranche would be $5.6 million, (that is, $20 mil
lion x 8 percent x 3.5), thereby mitigating arbitrage incentives. However, 
securitizations originated during the 2006-2007 precrash period were more 
likely to have a 3 percent equity tranche than the 20 percent equity tranche 
shown in Figure 12.6. 

January 2009 Proposals lor Changes In Basel II 

The global financial crisis of 2007-2009 has led the Basel Committee to 
propose changes in Basel II's treatment of securitization instruments, with a 

http:approach.41
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Originating Bank TABLE 12.7 Panel C: January 2009 Alterations to Basel II 


$100m Resecuritization 
BBB Securitization Exposures Exposures 

Loans 
Long-Term Senior, Non-SenioI', Non- Non-
Rating Granular Granular Granular Senior Senior 

AAA 7 12 20 20 30 


Purchased AA 8 15 25 25 40

Spy by Originating 

A+ 10 18 35 35 50

Bank 

A 12 20 35 40 65 


A- 20 35 35 60 100 


BBB+ 35 50 50 100 150 


BBB 60 75 75 150 225
Tranche 1 
 Tranche 2 

$80m of 
 $20m of BBB- 100 100 100 200 350 


Loans Rated Loans Rated BB+ 250 250 250 300 500
AA B 
BB 425 425 425 500 650 


BB- 650 650 650 750 550 


Investors 
Below Deduction 


FIGURE 12.8 Regulatory Arbitrage under Basel I 

Resecuritization 


Securitization Exposures Exposures 


particular focus on resecuritizations, such as CDOs of ABSs, CD02s, and Short-Term Senior, Non-Senior, Non- Non
asset-backed commercial paper (ABCPs). The January 2009 proposal de Rating Granular Granular Granular Senior Senior 
fines a resecuritization as an exposure where one or more of the underlying 


Al 7 12 20 20 30 
exposures is a securitization. The following five changes are to be imple
A2 12 20 35 40 65
mented in December 2010: 
A3 60 75 75 150 225 


1. Higher risk weights are applied on resecuritizations for IRB users, as 

shown in Panel C of Table 12.7. The floor risk weight has been in
 Below Deduction 
creased from 7 percent to 20 percent for resecuritizations. 

2. Altered risk weights are applied on resecuritizations for standardized Source: Basel II Alterations, January 2009, 2. 
model users, as shown in Panel D of Table 12.7. The floor risk weight 
has been increased from 20 percent to 40 percent for resecuritizations. 4. Banks are required to have procedures to perform their own due dili

3. External credit ratings cannot be used if the guarantee is provided by gence on securitizations and not just rely on credit ratings. 
the bank itself. The January 2009 document notes that banks avoided 5. Changes are made to treatment of liquidity facilities in the standardized 
lending to their SfVs 00 lines of credit by buying the ABCPs that could approach. Basel II permitted off-balance-sheet securitizations to have a 
not be sold in the market during the summer and fall of 2007. The credit conversion factor of 20 percent if they have an original maturity 
banks then held capital against the ABCPs using the inflated external up to one year and 50 percent if over one year. The proposal would 
credit ratings. This proposal would eliminate this loophole. change that to 50 percent for all securitizations. Moreover, liquidity 
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TABLE 12.1 Panel D 

Long-Term Rating Securitization Exposures Resecuritization Exposures 

AAAtoAA 20 40 

A+to A 50 100 

BBB+ to BBB 100 225 

BB+ to BB 350 650 

B- and below or unrated Deduction 

Securitization Resecuritization 
Short-Term Rating Exposures Exposures 

A-1/P-1 20 40 

A-2/P-2 50 100 

A-3/P-3 100 225 

All other ratings or Deduction 
unrated 

Source: Basel II Alterations, January 2009, page 4. 

facilities (e.g., backup lines of credit) that can be taken down only un
der conditions of general market disruption would see their credit con
version factor increase from 0 percent to 20 percent. 

The January 2009 proposals also proposed revisions to pillar 2 (super
visory oversight) and pillar 3 (market discipline), reflecting the growth of 
credit-based securitizations. Supervisors were urged to improve their risk 
oversight by analyzing the bank on an integrated, fully consolidated basis 
and conducting stress tests (see Chapter 10). The Basel Committee opined 
that "the major causes of serious banking problems continue to be lax credit 
standards for borrowers and counterparties, poor portfolio risk manage
ment, and a lack of attention to changes in economic and other circum
stances that can lead to deterioration in the credit standing of a bank's 
counterparties." It is the bank supervisor's responsibility to make sure that 
banks have in place adequate risk controls to measure and manage risk even 
as markets evolve and grow. 

Pillar 3 is intended to complement pillars 1 (minimum capital require
ments) and 2 (supervisory oversight) in promoting bank safety and sound
ness. In order to improve market disclosure, the January 2009 proposals 
stated that "banks are responsible for conveying their actual risk profile to 
market participants." More disclosure regarding securitizations would 

. d 43be reqUire. 

(XeaIT uerlVauves 

FINANCIAL FIRMS' USE OF CREDIT DERIVATIVES 


Credit derivatives are remarkably versatile and customizable products, 
allowing counterparties to effectively manage their credit risk exposure 
(either by hedging or speculating) at relatively low cost. Protection buy
ers are said to take short positions in the credit risk of the reference 
entity, whereas protection sellers take long positions. Table 12.8 shows 
the breakdown of market participants buying and selling protection 
against credit risk. Typically, banks, securities firms and corporate FIs 
are net buyers of credit protection, whereas insurance companies, hedge 
funds, mutual funds and pension funds are net sellers.44 However, some 
financial firms are market makers in the market for credit derivatives, 
and therefore take b.9th long <j.nd short positions. The growing participa
tion of hedge funds as both buyers· and sellers of credit derivatives is 
shown in Table 12.8. 

Hirtle (2009) shows that U.S. commercial banks were net protection 
buyers, particularly in the years 2004-2007. This could be consistent with 
the increase in the bank supply of credit. Hirtle (2009) also shows that the 
supply of credit to small business borrowers actually decreases when banks 
increase their use of credit derivatives as hedging instruments. However, the 
availability of credit to large corporate borrowers, most likely to be the di
rect object of CDS hedges (i.e., named credits, or firms issuing reference se
curities) increases when banks increase their CDS activity, suggesting that 
risk hedging may allow banks to expand their lending activity. That is, 
banks can recycle their capital and increase their risk-taking activities to the 
extent that a bank can transfer that risk (i.e., for large corporate borrowers) 
via credit derivatives. 

CDS SPREADS AND RATING AGENCY 

RATING SYSTEMS 


As the CDS market has grown in depth and importance, discontent with the 
through-the-cycle approach of traditional rating systems has also grown. As 
a result, rating agencies such as Fitch and Moody's have moved toward de
veloping point-in-time ratings for corporate, bank and sovereign borrowers 
based on CDS spreads. The essential idea is to produce short-term forward
looking measures of a counterparty's credit exposure risk. For example, 
Fitch utilizes a CDS database back to 1999 that covers over 2,500 ratings 
in more than 80 countries. Because different countries and CDS contracts 
treat restructuring triggers for CDS contracts differently-varying from no 
restructuring to modified restructuring (covering debt obligations that 
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TABLE 12.8 Buyers of Protection by Institution Type mature up to 30 months after an event) to modified restructuring (cover
ing debt obligations that mature up to 60 months after an event) and 

Buyers of Protection by Institution Type full restructuring (i.e., all debt restructurings), Fitch identifies three 
major rating regions: America and Oceania (modified restructuring), Type of Institution 2000 2002 2004 2006 
Europe and Africa (modified modified restructuring), and Asia (full 

Banks (including securities firms) 81 73 67 50 restructuring). 
Banks-trading activities 90 Essentially, CDS implied rating systems use traditional rating grades 

Banks-loan portfolio 20 (AAA, AA+, and so on) into which CDS spreads are mapped. The data is 
usually exponentially smoothed out over a window as long as a year, andInsurers 7 6 7 6 
then rating boundaries are fitted to the CDS smoothed data using a sum of

Monoline insurers 3' 2 2 
squared differences fitting technique. 


Reinsurers 3 2 
 The implied ratings for any borrower can differ substantially from tra
Other insurance companies 3 2 2 ditional ratings. Fitc~ has found that implied ratings lead traditional rating 

Hedge funds 3 12 16 28 changes by one month in 64 percent of cases examined and by three months 

Pension funds 1 1 3 2 in 52 percent of cases. This can produce some drastic effects. For example, 
Evans (2007) shows that Moody's CDS implied ratings for MBIA during Mutual funds 1 2 3 2 
the early stages ofthe crisis were CAAl, whereas the firm has an AAA tradi

Corporates 6 4 3 2 
tional rating, some 15 notches higher. 

Other 1 2 1 1 At this time it is hard to tell whether CDS implied ratings will come to 

replace traditional ratings. There are at least rwo reasons for this. First, they 
Sellers of Protection by Institution Type reflect overtly short-term investor sentiments that may result in short-term 

2002 2004 2006 bubble effects in the ratings. Second, there have been concerns about theType of Institution 2000 
efficiency of the OTC CDS market and especially over the transparency of 

Banks (including securities firms) 63 55 54 44 prices in the market. If the current Obama-Geithner Plan for CDS market 
Banks-trading activities 35 reform gets adopted and CDSs have to be traded on organized exchanges, 
Banks-loan portfolio 9 this may enhance the chances of implied ratings challenging the current 

dominance of traditional ratings. Insurers 23 33 20 17 

Monoline insurers 21' 10 8 

Reinsurers 7 4 SUMMARY 
Other insurance companies 12 3 5 

Hedge funds 5 5 15 32 This chapter looks at the role that credit derivatives are playing in allowing 
banks to hedge the credit risk of their loan portfolios. The market hasPension funds 3 2 4 4 
evolved so that the dominant credit derivatives are single-name credit deMutual funds 2 3 4 3 
fault swaps (CDSs), multiname CDSs (particularly indexed CDSs), and 

Corporates 3 2 2 1 tranched synthetic CDOs. However, there has been some retrenchment in 
Other 1 0 1 1 these instruments in the wake of the global financial crisis of 2007-2009. 

Innovative solutions, such as auctions, have been devised to address prob
'Monoline insurers and reinsures combined lems such as the inadequate supply of debt instruments for physical delivery 
Source: Mengle (2007), page 9. in the settlement of CDSs in a default event. Basel capital requirements have 

been amended to address the evolution of the CDS market. 
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APPENDIX 12.1: PRICING THE CDS SPREAD WITH 
COUNTERPARTY CREDIT RISK EXPOSURE 

Observed CDS premia typically exceed credit spreads. However, a counter
vailing factor that reduces this differential by reducing swap premia is coun
terparty credit risk. That is, the protection buyer is exposed to possible 
default by the protection seller, particularly if the protection seller defaults 
at the same time as a credit event occurs. Since this possibility makes the 
CDS's credit protection less valuable, the swap premium will generally 
carry a counterparty credit charge that is deducted from the credit spread. 
This credit charge will depend on the counterparty's credit risk exposure as 
well as the correlation between the counterparty's PD and the reference 
entity's PD. The greater the counterparty credit charge, the lower the CDS 
premium is relative to the reference loan's credit spread. 

Hull and White (2001) use a reduced form model to price CDS premia 
with counterparty credit risk. Table 12.9 shows that the CDS premium varies 
from 194.4 basis points for an AAA-rated counterparty uncorrelated to the 
reference entity's PD down to 145.2 basis points for a BBB-rated counterparty 
with a PD that has a correlation of 0.08 with the reference entity's PD. 

Hull and White (2001) use an approximation of the reduced form 
model to estimate the CDS premium with counterparty default risk. If CSo 
is the CDS premium without counterparty default risk, then: 

CS = CSo(l - g)/(l - h) (12.5) 

where CS = the CDS premium with counterparty credit risk 
g = the proportional reduction in the present value of the 

expected payoff on the CDS to the buyer of credit protection 
arising from counterparty defaults 

h = the proportional reduction in the present value of expected 
payments on the CDS to the seller of credit protection arising 
from counterparty defaults 

Arbitrarily assuming that there is a 50 percent chance that the counter
party default occurs before or after the reference entity defaults, then: 

g = 0.5 PrclQr (12.6) 

where Pre = the joint probability of default by the counterparty and the 
reference entity between time 0 and the maturity date of the 
CDS 

Qr = the probability of default by the reference entity between time 
oand the maturity date of the CDS 

Credit Derivatives Z/~ 

TABLE 12.9 CDS Spreads for Different Counterparties 

Correlation between the Counterparty and Counterparty Credit Ratings 
Reference Entity 

AAA AA A BBB 

0.0 194.4 194.4 194.4 194.4 

0.2 191.6 190.7 189.3 186.6 

0.4 188.1 186.2 182.7 176.7 

0.6 184.2 180.8 174.5 163.5 

0.8 181.3 176.0 164.7 145.2 

Notes: CDS spreads are in basis points. The reference loan is BBB-rated, has a matu
rity of five years, and requires semiannual payments of 10 percent per annum with 
an expected recovery rate of 30 percent. Results are based on 500,000 Monte Carlo 
trials for each set of parameter values. 

SouTce: Hull and White (2001). 

Moreover, under the assumption of an equal 50 percent probability 
that either the counterparty or the reference entity defaults first, then the 
CDS premium payments to the credit protection seller are one-third less 
than in the no-counterparty default case, and: 

h = (Qc/2) - (P rc /3) (12.7) 

where Qc is the probability of default by the counterparty between time 0 
and the maturity date of the CDS. Substituting equations (12.6) and (12.7) 
into (12.5) yields: 

CS = CSo(l - .5Prc/Qr)/(1 - .5Qc + .33Prc ) (12.8) 

Although equation (12.8) incorporates many simplifYing assumptions, 
the estimates of the CDS premiums obtained are quite similar to those 
shown in Table 12.9. For example, when the correlation between the coun
terparty and the reference entity is 0.4 or less, then the analytic approxima
tion in equation (12.8) yields estimates within 1.5 basis points of those 
obtained in Table 12.9 using 500,000 Monte Carlo simulations. 
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