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ABSTRACT

Credit derivatives offer mechanisms for transferring credit risk that intersect with traditional arrangements such as syndication and securitization first designed for loan and mortgage markets and have evolved during a period of benign global economic conditions. In the aggregate, they offer benefits in terms of providing information about credit conditions and setting the marginal price for credit. This paper describes the structure of these instruments and their uses for hedging and speculation with a focus on more recent products. The paper also provides a perspective on recent developments in these markets and addresses issues faced by emerging economies as they grapple with the creation of domestic credit derivatives markets.  
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1. Introduction.
The last few years have witnessed tremendous growth in credit derivatives activity worldwide. Table 1 reports data from the International Swap Dealers Association (ISDA) and documents recent annual growth rates of about 100% for credit derivatives. Notional principal in interest rate derivatives is substantially higher but growing more slowly. While the notional principal does not represent money at risk, it does provide some indications of the size of these markets. In this recent period, the global economic climate has been benign with low interest rates and ample liquidity. To some extent, this growth appears fueled by aggressive institutional players such as hedge funds seeking higher risk-adjusted returns. About 80% of the purchasers of credit derivatives are banks and their off-balance sheet entities (51%), hedge funds (16%) and securities houses (16%). These institutions also account for about 60% of the sell-side of the market, with insurance companies comprising another 20%. Other entities including pension funds account for the remainder.  

Credit derivatives offer mechanisms for transferring credit risk that intersect with traditional arrangements such as syndication and securitization first designed for loan and mortgage markets. Structures resembling credit derivatives have been in development for more than a decade. As they evolved, they have adopted, adapted and altered existing institutions and practices. Ratings agencies and bankruptcy-remote special purpose entities have been in existence for a long time, but their role has expanded. Regulatory responses in terms of coordinated global banking and accounting standards have been in progress for over a decade as well. The recent growth in credit derivatives is merely an acceleration of a longer process that has transformed the function of banks from one of holding risk and managing borrower relationships to that of originating risk and distributing it to investors.  Section 2 of this paper provides the required background.  

As commonly used, the term credit derivative includes many securities that carry credit risk. For instance, a collateralized debt obligation (CDO) is often called a credit derivative, but a cash CDO is more akin to a multi-class bond backed by individual and securitized  corporate bonds, leveraged bank loans and mortgages--each of which are subject to their own credit risk. Financial contracts such as credit default swaps, credit-linked notes and credit options that transfer credit risk are perhaps more appropriately viewed as credit derivative instruments. Section 3 of this paper provides a description of these instruments, their uses for hedging and speculation and addresses their pricing. 
Current issues in credit derivatives markets have given rise to fears of systemic risk and implications for global financial stability as with derivatives crises in past years. Liquidity issues in the credit market and increasing spreads in credit derivatives markets surfaced during the summer of 2007. Initially, rising default rates on US sub-prime mortgages resulted in markdowns to related leveraged hedge fund portfolios.  Asset-backed commercial paper markets which provide rollover funding to CDO’s and SIV’s slowed down requiring central bank intervention on a massive scale. Opacity surrounding the size and concentration of the exposure of global banks has resulted in a slow but steady stream of bad news over the last several months. This contagion in structured credit products has spread to bond markets, to commercial paper markets and to equity markets and has ignited fears of a global economic slowdown
.
Regulators in developed markets will continue to assess and refine their responses to this latest disruption to financial stability.  The concerns re-generated by these events will also impact the decisions of policy makers in emerging economies who have begun to create domestic securitization and credit derivative markets. Section 4 examines these issues from that perspective. Section 5 concludes. 

2. Credit markets and structured finance. 
This section provides a brief overview of the credit markets for mortgages, leveraged corporate loans, and high-yield bonds in the United States. Each sub-section describes the credit asset and recent developments in their markets. Table 2 provides some aggregate data on the size of each primary market.  
2.1. Mortgages. 

Mortgages are generally fully-amortizing loans made to borrowers which are secured by the real estate property purchased with that loan.  Interest rates on these loans can be fixed or adjustable over the 15, 20 or 30 year term
. Adjustable rate mortgages (ARM) usually start with a low “teaser” rate which adjusts at periodic intervals
. ARMs are viewed as enabling borrowers to qualify for larger loans and can remain attractive if interest rates stay at low levels over the life of the loan
.
Hybrid ARMs have a much longer initial fixed period, often 3-10 years after which they mimic the conventional ARMs. For example, a 5/1 hybrid ARM implies a fixed rate period of 5 years and then an annual adjustment to the interest rate over the remaining life of the loan.  One extreme example is the hybrid interest-only ARM where the borrower only pays the interest portion during the long initial fixed period with the principal amortized over the remaining term thereafter.  Another hybrid ARM permits negative amortization loans where the borrower can select a minimum payment below the amount due with the balance being added to the loan principal. These hybrid loans are designed to appeal to borrowers who prefer or can only afford low payments for some length of time and became increasingly popular towards the tail end of the real estate boom in the U.S. 
2.1.1 Mortgage-backed securities
Over half of all first mortgages, fixed-rate rate, ARMs and hybrid ARMs with varying ages and interest rates are pooled, securitized and sold to investors. These securities are called mortgage backed securities (MBS). Monthly interest and principal payments made by the mortgage holder are passed-through and received by the MBS investors. The amount of coupon interest received is a little lower than that paid by the mortgagees to reflect the processing and servicing costs to the financial intermediaries creating these securities.  
MBS are of two principal types – residential mortgages (RMBS) and commercial (CMBS). RMBS issued by agencies and quasi-government agencies (GSE) in the US require that mortgages qualifying for inclusion in the pools conform to strict credit standards
. For these RMBS therefore, credit risk should not pose a significant issue. However, in recent years, two of the GSE’s have been plagued by accounting irregularities, are restating their finances and operating close to their minimum capital requirements. Nevertheless, from our perspective, pre-payment risk from the termination of the component mortgages because of the sale of the property or its refinancing is more critical for the majority of these RMBS
.
Prepayment rates increase when interest rates fall, and truncate the maturity of MBS at a time when their investors would most prefer it to increase. This aspect of “negative convexity”for MBS is important for proper risk management. 

In commercial mortgage-backed securities (CMBS), the underlying collateral is loans on hotels, office, industrial and retail properties. A long lockout period before pre-payment (up to 10 years) is common, making credit risk a more important focus than pre-payment risk. The frequency of balloon payments also amplifies the credit risk of these securities.   

2.1.2 Prime and Sub-Prime MBS
The non-agency portion of the RMBS market comprises mortgage pools issued by private entities such as investment banks, homebuilders and financial institutions.  Some of these may be “jumbo” loans for amounts above prescribed GSE guidelines—these have become more common as real estate prices have appreciated. Alt-A loans are made to borrowers whose credit ratings are generally excellent, but who may not meet the agency underwriting criteria
. First-lien sub-prime loans are loans to borrowers who have some history of being delinquent in their payments of mortgage or consumer debt. Hybrid ARMs are a part of these pools. In addition, second lien mortgage loans, loans for home improvement, high loan-to-value loans and home equity lines of credit are included in the sub-prime class. Many of these loans serve as a cash-out refinancing that may be partly used to pay off other existing loans.  
Issuance of these loans is captured in Columns 5 and 6 of Table 2, and has been the fastest growing segment of the US mortgage market, tripling in volume from 2001 to 2006.  The general deterioration of credit standards by some originators and even outright fraud in these markets is by now well-documented. The financial press is replete with references to no-documentation (no-doc) loans, low documentation (lo-doc) loans and ninja loans (no verification of income, job or assets).   

2.2 Non-mortgage asset-backed securities. 

These bonds or notes include credit-card receivables from commercial banks, consumer finance companies and retailers, auto-loans, student-loan receivables, trade receivables, and leases. Interest rate risk is not a particular concern for ABS, since most of the collateral assets are floating-rate. The characteristics of the collateral varies considerably-credit card debt is of a revolving nature, while auto-loans are rarely pre-paid. Data on their primary market issuance is aggregated with some home equity loans and they represent about 75% of the figures reported in Column 6, Table 1. 
2.3 Leveraged Loans.
Leveraged loans are floating-rate loans, near and below investment grade typically made by banks. The interest charged on these loans is usually at least 150-200 basis points over prevailing LIBOR. Many of these loans are syndicated, with multiple banks jointly agreeing on a loan to a single borrower
. Until the 1990’s commercial banks were the primary holders of these loans because of the potential for higher returns and there was virtually no secondary market. They also earned fees as high as 2% of the total loan.
Typical first-lien loans arrangements have strict financial maintenance covenants where the issuer of the loan has to meet certain tests every quarter. These include specified levels of some or all of the following ratios: interest coverage, leverage, current and working capital ratios, net worth and capital expenditures.  For instance, if the test limits issuer debt to three times cash flow, then the issuer would be in violation if either the debt level increased or the earnings cash flow deteriorated. A second set of covenants include affirmative actions by the borrower to keep in compliance as well as negative actions that impact the ratios such as a dividend payment, acquisition or additional indebtedness. Termed “incurrence” covenants, these are usually weaker constraints. They explicitly require action on the part of the issuer and are not triggered in the event of cash flow deterioration arising from normal business operations.
Second-lien loans have become increasingly popular for funding acquisitions and buyouts and permit a wider margin for maintenance covenants than first-lien loans. Covenant-lite loans are essentially loans with no maintenance covenants at all! Such loans have increased from 22% of leveraged loans in 2005 to nearly 50% of loans in 2007
. In Europe, PIK or payment-in-kind loans have also become popular among private equity players. These loans sport floating interest rates of 600 basis points over LIBOR but the interest rate is usually compounded and paid when the debt is due. 
There is some evidence that leveraged loans have low correlation with other asset classes. Further, as compared to high-yield bonds, they have less interest rate risk, shorter maturities, better covenants, and higher recovery rates from default. They do carry pre-payment risk. The potential for higher risk-adjusted returns arising from these properties make them attractive to several non-bank investors such as insurance companies, loan participation funds
, high-yield bond funds, hedge funds, and distressed funds. 
As Table 2 shows, the primary market for these loans has grown from about $139 billion in 2002 to $475 billion at the end of 2006. There are about 800 different issuers and 250 institutional investors in these loans. About half of these are first-lien loans. Most are rated below BBB- (investment grade and below).  The next level are rated  BB+ and lower--80% of which are two or more steps lower, BB- and below. 15% of the loans are unrated. Secondary markets are active with a volume of nearly $200 billion in 2006.  Nearly 60% of these loans are securitized and held by collateralized loan obligations
. 
2.4 High yield bonds.
High yield bonds are below investment grade bonds issued by corporations. Real growth in this market started in the 1970s and was fueled by the leveraged buyout boom of the 1980s. They still serve as financing mechanisms for acquisitions, dividend payouts and capital intensive projects across the spectrum of industry groups. At present, about $1 trillion of these bonds are outstanding and comprise about 20% of the corporate bond market. They are mostly held by traditional institutions such as mutual funds (35%), pension funds(25%), insurance companies (16%).  Issuance in recent years has been relatively small compared to higher risk mortgages and leveraged loans as Column (4) of Table 1 indicates. Newer institutional participants to this market are hedge funds, distressed funds and collateralized debt obligations.  Call and put provisions are common with these bonds and payment-in-kind (PIK) bonds have become popular in recent years. Covenants provide some operating flexibility and typically limit actions such as more debt, asset sales and second liens, but are generally weaker than found in the leveraged loan market. 
2.5 Commentary.
Three common features across the credit markets described above merit repetition. First, negative amortization loans in the mortgage market, payment-in-kind high-yield bonds and  PIK loans all incorporate delayed payments of some or all of the periodic interest due to lenders. Second, credit standards have deteriorated from no-doc mortgage loans to weaker covenants in bonds to covenant-lite leveraged loans. Third, the volume of issuance of these products has increased rapidly in the last few years.  All three features are recent and all three are “sub-prime.”

Demand from some aggressive institutional investors and hedge funds seeking higher yields at a time of low interest rates and their willingness to accept higher risk bears some responsibility for these troublesome developments. Credit standards will deteriorate if loan originators are assured of being able to find purchasers of securitized subprime assets. From one perspective, these loans, mortgages and bonds provide the raw material for structured finance engineers to transform into new products. The process of and the motivation behind these transformations requires an understanding of securitization mechanisms, accounting practices and bank regulatory guidelines which we turn to next. 
2.6 Securitization and Tranching. 

The benefit of securitization as a means of converting illiquid assets such as mortgages and loans to marketable securities is well-documented.  Some securitizations were motivated by regulatory capital arbitrage arising from the insufficiently calibrated measures for bank risk-weighted capital in the 1988 Basel I Accords
. In general, securitization enables originators to diversify some of the underlying interest rate and credit risks.
Early securitization of assets was a process by which a homogenous group of assets was pooled and offered as collateral against which a new security, typically a bond, was sold to investors. This bond can be a multi-class bond with several “tranches” or slices. Mortgage tranches attempt to complete markets by restructuring collateral cash flows and offering them to multiple bond investors. This is achieved by creating a strict priority where tranches are paid sequentially with later tranches receiving cash flows only after the earlier ones are fully paid. The duration of the tranches and their exposure to interest rate risk and prepayment risk is thus different from that of the collateral
.  
In credit securitizations, tranches reflect exposure to default risk. One or more highly rated senior tranches constitute the safest portion, mezzanine/subordinate tranches with lower rating provide buffers to the senior tranche, and the first exposure to collateral default risk is assigned to a third, usually unrated group called the equity tranche. This is also known as the first-loss piece. By concentrating default risk in the lower tranches, credit securitizations are able to offer a range of exposures to potential investors. If the collateral assets are loans, the resulting multi-class bond is called a collateralized loan obligation (CLO).  If they are corporate bonds, the resulting multi-class bond is called a collateralized bond obligation (CBO). If both bonds and loans are included, it is called a CDO. Section 3.4 details this structure.  
2.6.1 Credit Enhancements. 

The quality of the collateral asset pool and concerns regarding adverse selection by pool originators have resulted in several additional assurances regarding credit risk, collectively called credit enhancements. Both internal and external forms are available. Internal guarantees can be a cash reserve, usually from setting aside a portion of the underwriting fee for creating the collateralized structure. Second, a portion of the interest received from the collateral assets, after paying interest on the tranches, may be set aside in a reserve account and applied to losses. A third, dubbed over-collateralization, accompanies this feature of lower interest payments made on liabilities than received on assets. Here, the volume of collateral assets placed in the structure is greater than the volume of liabilities and provides a layer of protection when some assets default. Yet another form is to directly specify an amount of loss allocable to the equity tranche. 

Several types of external third party guarantees also exist in credit markets. These could be protection against a pre-determined percentage of losses by the sponsor. Guarantees from the parent corporation issuing the MBS are offered but these suffer from the risk of a corporate ratings downgrade. Credit insurance to cover losses from the collateral pool is often sought from mono-line insurance companies. These insurance companies are typically AAA rated and predominantly served to support municipal bond issues. The growth of credit markets in recent years has provided these insurance companies with premium income in return for guarantees of principal and interest payment on credit derivative structures. Since the joint probability of default of both the collateral asset and the insurance companies is viewed as unlikely, by setting the level of credit enhancements at a multiple of the expected loss a high credit rating is frequently secured. 

2.7 Limited purpose vehicles- SPE, VIE, SIV and Conduits.

These entities are typically limited partnerships, trusts, limited liability companies or corporations, usually domiciled in tax-friendly locations. Since the 1970’s they have been created for (and limited to) specific business purposes such as isolating risk (ring-fencing), obtaining cheaper financing and keeping the associated debt off the sponsor’s balance sheet. They are typically sponsored by financial institutions and appear in many industries
. For instance, they have been created to facilitate aircraft sale-and-leaseback arrangements, to fund oil and gas pipelines and to protect specific creditor and industry groups in the tobacco and public utility industry. Their structures have been evolving over the years. Isolation from sponsor bankruptcy and the non-consolidation of financial statements are two main reasons for the prevalence of these entities in credit finance and are described below. 
2.7.1 Traditional Special Purpose Entity (SPE). 

Insulation from any bankruptcy proceeding is illustrated using the case of securitization. The sponsoring institution makes a true sale of a pool of loans, mortgages, bonds, MBS or ABS and transfers title. The establishment of a true sale rather than a financing arrangement implies that the assets transferred to an SPE are not likely to be attached with those of the sponsor in the event of the sponsor’s bankruptcy. Bankruptcy related attachments can potentially affect the timing of the stream of cash flows received from the pool and redirected to the tranches. Then, either by itself or through a trust, the SPE creates the tranches, markets the multi-class bonds and manages the securitization. Accordingly, legal opinions are sought on whether the SPE is bankruptcy remote. 
The circumstances surrounding a particular securitization dictate whether multiple SPEs are created. In turn, the activities of the SPE are generally limited to operating the securitization. While the issued securities are outstanding, the SPE is prohibited from consolidation, liquidation and merger activities. Limits are also placed on the level of debt the SPE can incur. For all these reasons, SPEs are usually able to secure a good credit rating, often higher than that of the sponsoring institution. The collateralized debt, bond and loan obligations mentioned earlier are often treated as special purpose entities if a true sale of the collateral is made to directly to them. 
2.7.2 Variable Interest Entity (VIE). 

Generally, the consolidation of SPE financial statements with those of the sponsor was required when the sponsor had a controlling financial interest. Controlling interest was broadly interpreted to mean ownership of majority voting rights.  Following the abuse of SPE accounting by Enron in 2001, FASB revised accounting rules for special purpose entities by expanding the definition of the sponsor and of controlling interest, effective December 2003
.  The financials of entities now classified as Variable Interest Entities (VIE) must be consolidated with those of the primary beneficiary. The primary beneficiary is defined as the organization that absorbs the majority of the VIE’s expected losses. Sponsors who typically offer liquidity and default guarantees are deemed primary beneficiaries. Controlling interest of equity investors in the SPE is measured by their right to residual returns and their obligation to absorb losses in addition to majority voting rights.  

2.7.3 Asset Backed Commercial Paper Conduits.
ABCP conduits are special purpose entities that issue commercial paper backed by assets, often to money market funds. These assets include receivables and longer dated assets such as ABS securities and tranches of some securitizations. Maturity transformation in this manner creates rollover risk when the CP becomes due before cash flow from the assets are received. There are resolved with liquidity guarantees from the sponsor. In the event that the ABCP cannot be rolled over, the sponsor may guarantees purchase of the assets. In 2007, the ABCP market totaled nearly $1.5 trillion. 
 By their very nature, conduits are designed to manage the flow of funds, have very little equity capital and would contribute substantial leverage if consolidated with the sponsor’s financial statements. Bens and Monihan (2007) report some reduction in ABCP issuance pursuant to application of the consolidation rules applying to VIEs. To avoid this consolidation, financial institutions came up with a restructuring called an expected loss note. Third party investors in this note take an equity position in the conduit and agree to absorb a majority of the first loss portion. One can think of this note as a “consolidation” derivative and the reason for its creation appears to have been to get around FASB regulations requiring consolidation
. 

2.7.4 Structured Investment Vehicles.
Structured Investment Vehicles (SIV)s are special purpose entities that typically engage in yield curve arbitrage activities by using short and medium term funding sources to invest in longer dated assets which include CDO tranches. They have been active for over two decades. Funding from ABCP paper accounts for about 20% of SIV liabilities and the rest is obtained from medium-term notes and by selling credit default swap protection. They engage in active trading and management of credit, liquidity, interest-rate and currency risks to generate returns for their investors. About 30 SIV’s with nearly $400 billion in assets are in existence.  SIV-lites are closed-end versions of SIV’s and use much higher levels of leverage.  

2.7.5 Commentary.

Public perception of special purpose entities has been permanently colored by the role they played in the Enron scandal. Prior to Enron, many of these operated under and adhered to very carefully constructed guidelines and were able to generate superior rates of return for their investors. Increasing regulatory activity has focused on the arms-length relationship between sponsor and SPE and there are indications that as the current crisis unfolds, many of these entities may be taken on-balance sheet. 

2.8 Credit Risk and the Basel Accords.
This section summarizes the implications for bank credit risk management stemming from the Basel Accords. Basel I, completed in 1988 and adopted in 1992, focused on minimum capital standards for banks. It was initiated by the US Federal Reserve and the Bank of England, prompted in part by complaints from domestic banks about undercapitalized foreign banks operating on their turf. Other OECD regulators joined in the effort resulting in a simplistic, politically acceptable agreement. Capital was set at 8% and five categories for credit risk were devised with weights of 0%, 10%, 20%, 50%, and 100%.  As an example, a risk weight of 20% for Asian banks implies that only $1.6 million in capital would be set aside for a $100 million loan.
These guidelines were criticized for ignoring bank differences in hedging, diversification and risk management practices and for not finely calibrating the probability of default. Banks began to engage in regulatory capital arbitrage, where they sell (or not buy) those assets whose market charge is less than the regulatory charge. In some applications, safe assets would be moved off some balance sheets, riskier assets would stay while regulatory capital would remain more than adequate. The stated objective of some CDOs is balance sheet management and their growth is at least partly driven by such opportunities. At the same time, internal models used by financial institutions for managing credit risk began to grow more sophisticated. 
The intent of the next level of agreements, Basel II, was to better align capital requirements to the lenders’ actual risk exposure and consists of three pillars. Pillar I addresses minimum capital requirements. Pillar II describes supervisory oversight with possible adjustments to those capital requirements and Pillar III recommends better disclosure and market discipline. Pillar I guidelines on capital requirements permit banks to adopt either a standardized approach or an internal ratings (IRB) approach. The standardized approach combines set risk-weights for some asset classes with weights for other asset classes determined by external ratings provided by public rating agencies. This approach is designed for adoption by less complex businesses. The advanced internal ratings approach requires estimates of the amount of exposure subject to default, the probability of default, the loss if default occurs and its impact on the effective maturity of the underlying assets. Reflecting extant lender practices, mark-to-market methods such as Value of Risk (VAR) are recommended. 

Adoption of Basel II has already begun in Europe and only just received approval from the Federal Reserve in the US. Delays are due to differing regulator reactions to quantitative impact studies showing expected declines in required capital levels pursuant to adoption. The process appears to have come full circle with US banks complaining once again about an uneven playing field and may suffer further setbacks because of current events. For our purposes, the significance of the Basel Accords is in: a) promoting balance sheet CDO securitizations; b) legitimizing and even elevating the status of rating agencies and; c) their support of market based risk management techniques. 
3. Credit derivatives. 
Credit derivatives are off-balance sheet instruments and typically trade over-the-counter.  The underlying bonds, loans or mortgages are often called reference assets rather than collateral assets since their ownership may not be required for credit risk transfer. Many risks -- duration, convexity and call—that characterize these assets can be managed by fixed income derivatives. Credit derivatives complete process by isolating and managing credit risk. Accordingly, this section describes credit derivative structures starting with a total return swap, and then addressing credit-linked notes, credit default swaps (CDS) and variants, and provides an example of a simple cash CDO structure. Synthetic CDOs, credit spread options, constant proportion portfolio insurance and constant proportion debt obligations and newer innovations are then discussed
.  Sub-sections are sequenced with a view to highlighting different aspects of the credit derivative markets rather than following a strict chronology. 
3.1. Total Rate of Return Swaps (TRORS).

TRORS have been in existence for nearly two decades and are illustrated using a medium grade bond with a coupon of LIBOR +2% currently priced at par
. Its owner is concerned that the value of the bond will decline because of interest rate changes and/or credit quality changes over the near term. The owner wants to hedge these risks and agrees to pay the total return of the bond (reference asset) to a swap receiver (investor) on a notional principal of $10 million. Total returns include both the coupon and the capital gains (losses) from the bond. In the event of default, the TRORS terminates and the owner of the bond physically delivers the asset at par to the swap receiver. In turn, the swap receiver makes periodic payments of LIBOR + 0.75% to the swap payer. Table 3 illustrates the rate of return to the swap receiver under alternative scenarios for the bond’s value and under two assumptions regarding how the swap receiver funds its exposure. 

Column (4) is the net coupon to the swap receiver. Column (5) is the change in the market value of the medium-grade bond. Columns (6) and (7) show the interest payments at 6% on the collateral deposited- $10 million in the fully funded case and $1 million in the other. TRORS are rarely fully funded, and the example is used primarily to show how the appeal of leverage is the more dominant motivation for swap receivers. The corresponding rates of return appear in Columns (8) and (9). 
Funding considerations also provide an important motivation for some swap payers. Consider SAFEBANK, a highly rated bank that owns the medium grade bond above. It can enter into a TRORS with a low-rated RISKYBANK and pass through the total rate of return in exchange for a financing payment from the latter. At the same time, it reduces the capital charge on its books. RISKYBANK receives bond cash flows without owning the bond and is better off as long as its cost of financing is greater than the payment it makes on the TRORS. SAFEBANK is exploiting an advantage in funding costs. If the TRORS maturity is less than the maturity of the bond, then returns are passed through only for a period over which SAFEBANK is concerned about the risk of the bond cash flows. The key feature of the TRORS is that both price risk and credit risk are transferred. There are several other motivations for such instruments which focus more directly on credit risk and these are described in the sections below. 
3.2  Credit-linked notes (CLN) 
In its simplest form, a credit-linked note (CLN) is linked to a specific bond. Consider Tata Motors (TM) bonds with a 10-year maturity yielding 4.5% that are priced at par. Suppose the bank holding this TM bond is concerned about the risk of default. The bank creates a 5-year note (the CLN) to investors and offers to pay 5% interest. Essentially, this is another bond which is sold to investors, typically at par value with subsequent cash flows contingent on the performance of TM bonds in the following manner-- If TM bonds do not default then CLN investors will receive the periodic 5% interest and the par value will be returned to them at maturity as promised. If TM bonds do default the CLN investors will receive the TM bond (with a value presumably lower than par) and the CLN is terminated
. In this manner, the default event is isolated and its risk is transferred. The higher interest rate (or spread of 0.5%) is the price being paid by the TM bondholder for protection against default risk. 
Several points are relevant here. First, TM may not be aware that its bondholder has entered into a credit protection arrangement, until physical settlement is triggered at which point the relationship is anyway damaged. It is usually off-balance sheet and the CLN may have been issued by a special purpose entity. Arguably, the traditional incentives of the lender to monitor the borrower for creditworthiness are potentially reduced if the risk has been shed and can foster more risky lending practices. Second, the CLN is not a traditional bond since both its maturity and terminal cash flows are contingent on a credit event. Third, the CLN is “funded” in that the payment for credit protection is made at its initiation and returned in full if that credit event does not occur. These funds are invested in high grade securities and the risk that the counterparty cannot meet its future contingent obligations is avoided. Fourth, default is only one of several possible credit events against which protection is sought. Fifth, the underlying instrument need not be a bond, but could be a loan, a mortgage or their collateralized versions.  
3.3 Single-name credit default swaps (CDS). 

To continue with the previous example, in a credit default swap (CDS), the 0.5% spread above would be directly paid by the TM bondholder to investors without a “note” being created. This payment is usually called the CDS premium and can be viewed as a periodic insurance payment. As before, the TM bondholder would be the purchaser of protection against a credit event, the “investors” are the sellers of this protection and the spread is the price paid.  In exchange for receiving this spread, the seller of the contract would agree to purchase the TM bond from the protection buyer at par value if a credit event occurs
. The CDS contract then terminates. 

The development of the CDS has revolutionized credit markets. Like the TRORS, the CDS contract can be viewed as permitting a synthetic short position on the TM bond. Imagine an investor purchasing protection without holding the TM bond. If it eventually defaults, they can purchase the bond at a lower price and deliver it to the protection seller at its par value
. As another example, suppose that the protection buyer is a bank with whom TM has a credit line rather than being a bondholder.  If TM is in trouble, the credit line will be drawn down and the perceived increased default risk will cause an increase in the CDS premium. The protection buyer can then realize a profit from this increase. Purchasing protection via a CDS also hedges against the default of high-risk on-balance sheet assets pursuant to regulatory capital arbitrage activities. Relative value trades that attempt to profit from the perceived mis-pricing of related instruments are also popular. As one example, if the spread between high and low grade bonds was greater than justified by the rate of losses in low grade bonds, then eventual declines in that spread can generate high rates of return for protection sellers. Similar discrepancies in the spread between US treasuries and emerging market sovereign bonds were another source of potential profits. Unlike the CLN, the CDS is unfunded and leverage is possible. More generally, the protection buyer can be viewed as “selling” credit risk and the protection seller as “buying” credit risk. In this manner, the CDS permits market participants to express a view on credit. 
There is a vibrant secondary market for CDS.  Daily bids and offers are available with over 125000 quotations per year. The most common term is five years. Market participants are heavily concentrated, with ten of the biggest banks such as Morgan Stanley, JP Morgan Chase, Goldman Sachs and Deutsche Bank accounting for nearly 85% of the volume
.  This is in contrast to secondary bond and loan markets which are very illiquid. Often bonds from the same issuer are not close substitutes because of variation in coupons and embedded options.  The CDS provides a relatively clean measure of the spread required by investors to hold default risk. The liquidity in this market has also permitted easy exit from positions. Protection sellers have been very active in this market, seeking to generate yields during a low interest rate environment. One would expect these activities to lower the cost of corporate debt but that effect appears minimal
. 
The CDS premium is also based upon a notional principal. The maturity period, the frequency of the spread payment and other specifics of the contract are standardized according to the guidelines of the International Swap Dealers Association (ISDA) in their Master Agreement. This agreement also details a broad range of credit events triggering the CDS such as bankruptcy, the failure to make a periodic payment of interest or principal, a restructuring of the original obligation, an acceleration of payments due to default, or a repudiation of the obligation itself
.  
3.3.1 Modeling default risk and pricing the CDS.
Intuitively, the CDS premium should represent the premium that investors require for default risk. Corporate bonds carry both interest rate risk and default risk. Isolating default risk implies removing the interest rate risk portion. This is usually carried out in one of two ways: a) by comparing the bond’s cash flows to that of a similar treasury bond or; b) using a fixed-for-floating interest rate swap, that converts the bond’s fixed coupons to a floating rate bond. Hull and White (2000) uses the former approach while industry models exhibit some preference for the latter (also referred to as an asset swap).  A risk-neutral probability of default is estimated in the usual manner. 

Even if the probability of default is low, the loss if it occurs can be high with additional uncertainty about how much can be eventually recovered. In practice, both the probability of default and the recovery rate are estimated over multiple periods. Default rates and recovery rates are negatively correlated and related to the business cycle, suggesting that they are also correlated with the risk-free rate. Recovery rates have high variance and also move inversely with the credit quality of the underlying asset. The last several years have spawned a large number of models designed to better calibrate model predictions with observed CDS spreads. A detailed explanation of these models is beyond the scope of this paper, but a brief description follows
. 

Two broad approaches are available for modeling default risk. The first is a “structural” approach originating with Merton (1974) that values the debt as a function of the firm’s assets, liabilities and capital structure, with default triggered when the level of assets dropped below the level of liabilities. Their appeal lay in their attempt to understand the dynamics of default and to predict them based on fundamental firm characteristics and historical experience. However, large observable differences between assets and liabilities tended to make model predictions of default relatively unlikely over short horizons. Accordingly, early model estimates for credit spreads tended to be lower than prevailing in the market. Furthermore, spreads were under (over) estimated for safer (riskier) bonds. 

Later models assumed default risk to be a function of financial leverage, asset volatility and the term structure of interest rates. The proprietary KMV model introduces several modifications to the structural form and is widely used in this market. The KMV approach first estimates the value of the debt, the value of the firm’s equity and the volatility of the equity. Next, the value of the assets and the volatility of the assets of the firm are estimated from which a risk-neutral probability of default over a given time is extracted. They develop a measure called the expected default frequency (EDF) for different firms. As a rough benchmark, a reported fraction of 5% for firms with a frequency of 1 year to default would imply that 5% of all firms with that frequency have actually defaulted within 1 year. 
The second, “reduced-form” approach assumes more limited information which better resembles what market participants can observe. These models are more flexible and mathematically more tractable. Simple versions of these models are also better able to capture the suddenness of default (called intensity), by appealing to Poisson-type processes for default probabilities. Critiques of this class of models allege that while their in-sample fit is better, their out-of-sample performance is weak
. 
3.3.2 Loan CDS.

These are credit default swaps where the underlying asset is a bank loan rather than a bond. The protection seller receives a spread and agrees to buy a loan at a pre-determined price (or par) if it defaults.  In 2006, the ISDA introduced standard formats for LCDS contracts to promote more secondary market activity and similar structures are being proposed for European markets. However, these newer developments are likely to remain dormant until the implications of the credit crunch are better understood by financial market participants and regulators. 
3.4 Cash Collateralized debt obligations (Cash CDO’s). 

Cash CDO’s redistribute credit risk analogous to how mortgage securitizations redistributed prepayment risk. Underlying collateral is transferred to the CDO (SPE) via a true sale.  The CDO uses some combination of short-term/long-term borrowing and cash flows from tranche sales to make these purchases. As mentioned earlier, their collateral can comprise any combination of mortgages, MBS, asset-backed securities, leveraged loans and high yield bonds.  Subsequent cash flows from the collateral is used to make principal and interest payments to the CDO tranches, with benefits to the CDO accruing from the redirection of credit risk. The simple example below illustrates a basic CDO structure assuming a $ 1000 portfolio of collateral debt which pays 7%
. The reader should recognize that there are many variations on this structure. This structure assumes two debt tranches and an equity tranche
.    

Senior tranche:  
AAA rating, $ 750 yielding 5.5% (or $ 41.25);

Mezzanine tranche:     BBB rating,  $ 225 yielding 8.0% (or $ 18.00). 

Equity tranche:
Unrated,       $   25. 

Of the available $ 1000 of collateral principal, $ 975 is assigned to the debt tranches, with payments made in strict priority. If there are no defaults, the $70 of collateral interest will be directed to the two debt tranches who receive a total of $ 59.25.  Suppose that costs and fees for the administering the structure are $ 2.75. The equity tranche receives the residual cash flows of $8 (70 – 59.25-2.75).  This is an attractive 40% return. 

Note that the total collateral interest and principal is more than that owed to the debt tranches and provides a cushion in the event of collateral default. We explore the implications of default and recovery on our example below.  

Suppose first that 4% of the collateral defaults. For simplicity, let us assume that 50% of the defaulted assets are eventually recovered. The collateral now pays ($980 * 0.07) = $ 68.60. The senior and mezzanine tranches still receive their full interest of $59.25 and the equity receives $ 6.60.  Principal payments to the debt tranches are not at risk but the equity tranche is marked down.  The cushion it provided is now less valuable and may affect the mark-to-market value of the debt tranches. Next, suppose that the default rate is 4% per year for 5 years till maturity. With a recovery rate of 50%, the interest portion is $ 900 * 0.07  = $ 63,and the share of the equity tranche is still positive at $1.  However, its principal is gone, but the senior tranche is still paid in full. 

The senior tranche can attract life insurance companies seeking a low risk investment. Both debt tranches may appeal to financial institutions wishing to modify their exposure to credit risk. More risk seeking investors such as professional money managers and hedge funds may gravitate towards the equity tranche. Notice that the overcollateralization (excess of assets over liabilities) implies that the equity will receive a large portion of its cash flows fairly early, before defaults occur or begin to matter. At times, the equity tranche may be retained by the CDO, or its sponsor partly to signal confidence in the entire structure
.  Some readers may also benefit from an analogy to an equity margin account, where protecting the debt is paramount, the account equity is affected first and is subject to margin calls. These “haircuts” change with the mark-to-market valuations of the underlying collateral. Again, as with margin accounts, additional leverage is possible if the value of the underlying collateral increases.

Several comments are also in order. First, the perceived safety of the senior tranches arises from the concentration of credit risk in the junior tranches and the exposure of the latter to the risk of first losses. Second, the role of rating agencies is critical to constructing these tranches. The protections for the senior tranche are structured so that they are likely to secure a rating that is typically higher than that of the underlying collateral. These are often supported by the credit enhancements that are designed. Rating agencies iteratively provide structuring advice during CDO design for which they are well compensated. Third, the focus of this illustration has been on how the interest payments are allocated. In many CDO versions, principal payments are also strictly prioritized with senior tranche principal repaid even before junior tranche coupons are paid
. Often, a payment-in-kind (PIK) clause may apply to those junior tranches. 
Fourth, the many transactions described above are accomplished in several distinct stages in a CDO’s life. An initial, “ramp-up” period of several months permits the CDO to invest the proceeds from tranche sales. In a second, “revolving” period of several years, the collateral cash flows are reinvested and distributed. In the final period, the CDO sells the collateral assets and repays its debt holders. 
Fifth, the illustration above provides some insight into the complexities of pricing CDO tranches.  A steady annual rate of default has different implications for debt tranches than a large jump in defaults in any one year. Recovery rate assumptions are particularly tricky and can be different for different assets that make up the collateral. Even among the defaulting collateral, some may carry a larger interest payment than the average for the pool. The loss of that cash flow stream can then result in larger than expected declines in income to the tranches. 
3.4.1 Synthetic CDO’s. 
Some loans with confidentiality clauses or restrictions on transfer into an SPE cannot be securitized in the manner described above. These can be bank guarantees, letters of credit or some cash loans. Moreover, there are legal risks associated with whether the bankruptcy-remote structure of the SPE will prevail under current law. The synthetic CDO achieves the same objective by selling protection on a portfolio of credit default swaps
. One of the first synthetic balance-sheet CDO’s was the Broad Index Secured trust offering (BISTRO), a product pioneered by J.P. Morgan in 1997 and replicated successfully.  
The synthetic portion of this transaction was the sale of CDS protection by the BISTRO SPE on a portfolio of about 300 highly rated reference credits held by J.P. Morgan for a notional principal of about $9 billion. J.P. Morgan paid the periodic credit default swap premium. The funding portion was $700 million obtained by issuing notes to two tranches – a senior and a mezzanine, with about 70% from the former. Proceeds from these notes were invested in Treasuries which also served as collateral for the CDS.  BISTRO tranches received payments from the Treasuries and the CDS income stream. The equity in this structure was in the form of a $32 million cash reserve account held by JPMorgan which absorbed the first default losses.  The period of the transaction was 5-years. Notice that the funded portion is less than 10% of the entire structure. JPMorgan was able to transfer credit risk without transferring the underlying assets. The assurance provided by the retention of the first-loss equity piece resulted in lower cost funding from investors, who in turn obtained a desired exposure to credit risk.
As interest in regulatory capital management has waned, pure balance sheet CDOs have given way to other structures. In one, a super-senior tranche comprising the bulk of the notional principal is placed with a highly rated counterparty at lower cost outside the structure of the SPE.  Another variation is for CDO’s to have an active portfolio management component. A vigorous secondary CDS market has enabled some CDO managers to actively manage the reference CDS portfolio
 . Hybrid CDO’s actively manage both the cash and synthetic portions and are now the most common structures.  A typical structure is diagrammed in Figure 1. So-called synthetic arbitrage CDO’s essentially seek to exploit differences in yield between the CDO assets (the underlying collateral) and CDO liabilities (the tranches). 

Figure 2 provides data from the British Bankers Association on synthetic and cash CDO issuance
 . The former appears to be about half the total and the more rapidly growing segment. Table 4 reports data from the US Securities and Financial Markets Association. Amounts in Table 4 are understated since unfunded CDO’s are not included. Because of the very opaque nature of CDO’s, the total issuance data reported by these two reliable sources do not match. Nevertheless, the explosion in global CDO issuance over the last 3 years is very evident. Table 4 also breaks down the CDO’s issuance data by type. Cash and hybrid CDOs account for the large majority. Table 5 presents some data on the type of collateral assets typically held by CDOs and shows that leveraged loans and structured finance collateral make up the bulk of the collateral of recent CDO’s.  As this market has grown, a single-tranche or “bespoke” market has emerged where an investor can choose a basket of names, specify their desired level of risk and a senior, mezzanine or equity tranche would be customized.

The impact of current events in credit markets on CDO valuation has been severe with rapid downgrades. On November 9, 2007, Carina CDO managed by State Street Global Advisors became one of the first CDO’s to be liquidated. An option to liquidate was triggered by the senior tranche after the CDO failed an overcollateralization test. Subsequently. Standard and Poor’s cut the senior tranche rating by 11 levels- from AAA down to BB-. Further ratings downgrades, defaults and liquidations are virtually certain as financial markets re-price credit risk. These are also likely to be highly correlated events which will test the boundaries of valuation models that have thus far been integral to pricing these illiquid securities. An understanding of this valuation also logically follows the more recent development of portfolio CDS products and is presented in an integrated manner below. 
3.5 Basket, portfolio and index CDS.

Section 3.3 described credit default swaps for single names in the context of hedging a loan or bond position. Basket CDS products are linked to a portfolio of names and structured to provide protection for some subset of those names.  By choosing basket components so that all the assets in it are unlikely to default within the CDS term, the basket CDS premium is kept lower than the sum of the CDS premiums for all the names in it. This is attractive to a protection buyer with a portfolio of credit risky assets. Since more than one default is likely, the protection premium is also likely to be higher than that available for any one of the names in the basket making it attractive for a protection seller who wants to generate yield. When any one of the names in the basket experiences a credit event, it is removed from the basket and the CDS continues with appropriate adjustments to its terms.  Cash settlement is the more common feature. 

3.5.1 Nth-to-default Portfolio CDS.
Nth-to-default basket CDS exploit the correlations between default of the referenced assets in the basket by distributing losses in a specified order. Payments to the protection buyer in an nth-to-default swap are triggered when the nth reference asset experiences a credit event, but not when any of the preceding n-1 assets do. This CDS terminates when the nth asset defaults. A basket of assets in the same sector will have correlated defaults and termination after the nth default makes this more risky than a basket CDS where the reference asset is replaced and the swap remains in existence. The choice of n determines the risk profile of the protection buyer and is conceptually similar to an insurance deductible. If n equals 1, the basket structure resembles that of a CDO or CLO in that the first loss is absorbed by the protection seller while the remaining assets are like “senior” tranches.    

A standardized basket permits investors to take broad market-level exposures to credit risk.  Basket composition and the default correlation structure of the chosen names add another dimension of complexity in pricing and are discussed in the next section. 

3.5.2 Modeling Correlated Defaults
Measuring and modeling dependencies between defaults of multiple reference entities presents additional challenges. Typical correlations in financial markets are built from estimates of historical rates of return. Returns to credit assets such as bonds and credit default swaps are inherently skewed and have limited upside.  Assumptions of normal distributions for the return generating process may be reasonable for equities, but are not likely to be reliable for returns to credit assets, particularly since defaults are discrete, binary events, which occur relatively rarely. Modeling such “tail” risk is further complicated by rapid changes in the correlation between defaults due to macro-economic circumstances.  
For correlations, the assumption of normality must apply to a joint distribution of each pair of credit assets, but visual inspection of available data on credit assets does not provide much confidence in that specification
. A high return correlation between two firms in the same industry implies that their chances of default may be higher during adverse market conditions. However, if one actually defaults, the other may even become less likely to default if it can increase its market share. In other words, correlation in the probability of default may be different from correlation in actual defaults. McGinty, Beinstein, Ahluwalia and Watts (2004), discuss why even the usual appeal to the law of large numbers for a portfolio of names may not provide some comfort when applied to credit products.  

High correlation between the names in a portfolio increases the volatility of the cash flows from the collateral and can therefore affect tranche valuation. The effect can also be different for different tranches and is easily seen by considering extreme cases. If the reference assets are perfectly correlated, then defaults in one will trigger defaults in all the other and will adversely affect the value of the senior tranche. If one does not default then neither will the others and this will positively affect the value of the equity tranche. In sum, the underlying default process is not easily or frequently observable, defaults cluster, and defaults exhibit time-variation. Consequently, modeling assumptions to preserve tractability have significant implications for valuation. 

The standard model is a single factor copula model. Implied correlations from this model are used to set prices for a range of correlated credit products. Estimation of higher order moments is done numerically. Later modeling innovations recognize that assumptions of constant correlation between reference entities (popular in several proprietary industry models) are likely to be incorrect and that model performance is unreliable during shifts in regimes and economic conditions. Accordingly, the literature now accounts for changes in the level, the symmetry as well as the tail and extreme behavior of correlated defaults
.  

3.5.3 Index CDS.
Credit default swaps on indexes represent a logical extension of basket CDS. Components of the index are usually decided by a consortium of dealers in the underlying products. The Dow-Jones North America CDX investment grade index (CDX.NA.IG.5 year) represents the average CDS spread for a portfolio of the 125 most liquid US corporate bonds for a term of five years. The CDX high-yield index represents 100 non-investment grade entities and is further segmented by rating and risk level. The composition of these indexes changes bi-annually with downgraded entities being removed at that time. Changing composition is an attempt to manage correlation dynamics since credit derivative structures that reference the on-the-run index are only exposed to defaults during the six-month period between roll dates. The index is priced daily and the current version is called the on-the-run index. The European equivalent is the iTraxx index, with 8 sector sub-indexes. The iBoxx CDX.EM index was launched in 2004 which is a basket of 14 emerging market names spanning Latin America, Asia, Eastern Europe and Africa. The LCDX is an index of leveraged loan CDS and began trading in May 2007.  A survey by the British Bankers Association reports that, in 2005, index CDS represented about 38% of the CDS market, while basket CDS were much smaller. 

Tranches on the CDX indexes are also available. Tranche protection sellers agree to pay for default losses on the underlying bonds from an “attachment point” and upto a “detachment point. There are 6 tranches for the Series 7 CDX.NA.HG index with attachments at 0%, 3%, 7%, 10%, 15%, and 30%.  For instance, the 0% - 3% equity tranche would be “attached” for all losses above 0% and “detaches” after 3%. The next, mezzanine tranche, 3%-7% would attach at 3% and detach at 7% and so on.  On a notional principal of $100 million, the maximum loss to the two tranches is $3 million and $4 million respectively. A fraction of this maximum loss is paid by the protection buyer of each tranche
. Prices are quoted as a spread. A spread of 100 basis points implies that the protection buyer for the mezzanine tranche above would pay $40,000 (1% of $4 million) per year.  As defaults occur, the spread is adjusted according to the change in the notional principal.  In this manner, the structure of these index products clearly identifies how the losses in the event of credit risk are distributed-- perhaps more clearly than visible in the collateralized structures that were initially created.  
3.5.4 Structured Finance CDS and Subprime ABS.

Thus far, we have discussed credit default swaps where the reference asset(s) were corporate bonds or loans.  In June 2003, credit default swaps that referenced tranches of asset-backed securitizations began to appear
. Triggering events for these CDS can be different from those in the typical CDS. For instance, interest shortfalls refer to situations where the interest received from mortgages comprising the ABS security is less than the interest it must pay. This does not necessarily trigger a default of the ABS security and is often made up at a later time.  ISDA templates for this CDS incorporate a pay-as-you-go arrangement where a series of two-way payments are made when such events affecting cash flows take place.  

The most popular ABS tranches that were synthesized pertained to home equity and included first lien sub-prime mortgage loans, second lien mortgage loans, loans for home improvement, high loan-to-value loans and home equity lines of credit.  The ABX.HE indexes reference 20 equally weighted sub-prime ABS. For example, ABX.HE.06.01 refers to ABS programs established in the six months preceding January 2006. One of the two largest deals from each of 20 programs is chosen, diversified by originator. These indexes have five classes – AAA, AA, AA, BBB, BBB-, and the last two lowest rated classes were combined into the Tranche ABX or the TABX indexes. A new series commences every six months, trades on price and is cash settled. Secondary market trading began in January 2006 and ABX.HE index prices are perhaps the best barometer of market sentiment in US sub-prime markets.  CDO managers have been among the most active traders of these indexes. As shown in Figure 3, ABX.HE series referencing sub-prime ABS issued in 2006 have experienced significant increases in the price of protection in recent months. ABS vintages comprising loans made at the peak of the housing market in the US appear to be the ones most drastically affected. 
3.6 Credit CPPI and CPDO.
These structures employ specific asset management strategies to exploit the liquidity in the secondary CDS market. Credit Constant Proportion Portfolio Insurance (Credit CPPI) extends the notion of simple portfolio insurance first developed in Black and Jones (1987) to credit risk. In traditional CPPI, the central idea is to maintain exposure to risky assets (usually stocks) while rebalancing the portfolio to ensure that, at any given time, funds can switch entirely to risk-free bonds whose rate of return will guarantee a minimum or “floor” level for the portfolio.  Suppose that risk-free interest rates are 5% and the floor is $105. This implies that when the portfolio reaches $100, it will switch entirely to risk-free bonds in order to reach the floor.  Suppose the net asset value (NAV) of the portfolio is at $125. There is a $25 cushion and a constant multiple of the cushion is invested in risky assets. With a multiple of 3, $ 75 would be invested in stocks. The higher this multiple, the higher is the exposure to risk. This strategy amounts to a dynamic, hedged allocation between risky and risk-free assets and, essentially purchases stocks as prices rise and sells them as prices fall
.  
In credit markets, credit CPPI initially took the form of principal-guaranteed deals paying a minimum coupon generated by selling protection on Dow Jones CDX and ITraxx indexes. Variant products include actively managed portfolios of CDS on individual credits as well as corporate bonds. The level of the constant proportion, the volatility of the swap spread, the correlation between (and the clustering of) defaults of the reference assets and the level of interest rates are all risk factors to be considered. Furthermore this strategy is path-dependent. Accordingly, spread and interest rate processes are extensively modeled and portfolio performance is stress-tested. The principal-guarantee underlying this instrument makes the Credit CPPI a different vehicle than a CDO where even senior tranches can experience some loss of principal. 
The Constant Proportion Debt Obligation (CPDO) is a related structure that offers CPDO note holders both a AAA rating and a coupon that is well over LIBOR. It also operates by selling protection on the CDX and Itraxx indexes. An account is maintained where CDS premiums and mark-to-market gains (MtM) are deposited. Payments from this account meet default and MtM losses. The difference between the NAV of this account and the present value of the principal and interest obligations to CPDO note holders is termed as the shortfall and is managed by leverage. As before, leverage implies that protection is sold on a notional principal which is a multiple of the debt. This is similar to the multiple in the CPPI, but the risk exposure works in reverse, decreasing (increasing) as the NAV in the account increases (decreases). If the NAV of the account portfolio reaches a level where it can meet the required payments of coupon and principal to its investors over the remaining time to maturity, the strategy cashes in, invests in safe bonds and meets its obligations. This is deemed critical in obtaining the high credit ratings necessary to attract investment. At the other extreme, the account cashes out if the NAV drops significantly. Limits are placed on the size of the credit portfolio and the maximum permitted leverage.  The CPDO models are tested under various rebalancing and leveraging schemes incorporating scenarios from a time-series of credit spreads.  
The first CPDO created by ABN Amro in 2006, was AAA rated and offered investors an interest rate that was 1.5% higher than equivalently ranked floating-rate loans provided by the state lender with the same ratings. Under a usual no-arbitrage argument, it would seem that the extra yield is compensation for assuming model risk! Volatility in the Itraxx and CDX index markets caused the value of this CPDO to drop by over 30% in the summer of 2007-something that would not be ordinarily expected for a AAA structure
.

3.7 Other innovations. 

CDO structures focused on other specific classes of loans and bonds have been proposed. These include loans to small and medium sized enterprises, CMBS, loans to private equity, synthetics based on total return swaps, commodities and foreign currency. CDO-squared structures reference CDO tranches. 

3.8 Credit spread options.

Spread options provide protection or exposure to changes in credit quality that are not linked to a specific set of events as in case of the CDS. Market changes in spreads over a benchmark rate are sufficient to trigger the exercise of these instruments.  

A credit spread put option gives the purchaser the right to sell a credit risky bond at a specific spread (like a strike price) over a benchmark interest rate. Suppose this spread is 300 basis points.  Suppose also that the bond has experienced a credit event and is currently trading at a lower price (or a wider spread) of 500 basis points. By exercising this put option, the credit-risky bond can be sold at a price implied in the 300 basis point spread over the benchmark even though it is currently trading at a much lower price. The premium paid for the credit spread put option is the price of protection. If the spread narrows, the protection is not needed and the option expires worthless. The seller of the put option is receiving income in exchange for the possibility of a future purchase of a poor quality credit risky asset. Likewise, a credit spread call option gives the purchaser the right to buy a credit risky asset at a specified spread to the benchmark rate. 

3.9 Emerging Market Credit Derivatives.
A survey by the British Bankers Association reports that EMCD represent about 7% ($ 700 billion) of the total notional principal in global credit derivatives. The credit names are sovereign and “quasi-sovereign” blue-chip companies, particularly those with foreign currency revenues and in energy, oil and gas, mining sectors. This contrasts with the re-distribution of information asymmetry that credit derivative structures can provide. Protection buyers are usually western banks who often hedge non-sovereign exposures with sovereign CDS, while sellers are usually investment managers. Trading volume has tripled from 2003, largely catalyzed by the availability of emerging market credit indexes and consequently remains focused on managing country risks. Participation and interest from domestic emerging market players is increasing but remains channeled towards dollar-denominated reference assets.  

3.10 Current Events in Credit Derivative markets. 
At the time of this writing, there has been some turbulence in capital markets around the world, with central banks injecting significant amounts of liquidity into the financial system. The concerns first came into the spotlight when hedge funds run by Bear Stearns lost 25% of their value in the first 4 months of 2007. Their funds had significant holdings in “high quality, floating rate, structured finance securities,” including asset backed securities, CDO’s and leveraged loans. The fund started in 2006 with $600 million and a leverage factor of over 10 times. Similar losses were disclosed by funds run by Goldman Sachs and others. As of November 2007, large commercial banks have written off nearly $50 billion in losses from exposures to CDOs and sub-prime assets. Moreover, this is not a solely American phenomenon with Northern Rock Bank in the UK and hedge funds and money market funds in Europe being affected. 
Initially, the cause was attributed to increased defaults and foreclosures on US subprime mortgages caused by falling home prices. The extent of the exposure to large commercial banks and investment banks and the extent of herding in these names is only now coming to light 
. The contagion has spread to the ABCP market which is a funding source for many CDO’s and SIV’s.  ABCP exposure has emerged in unlikely portfolios held by money market funds, pension funds, public school funds and investments held by European townships. The German covered bond market which is partly a mortgage backed, on-balance sheet equivalent of the US MBS market has experienced severe losses. Hedge fund losses from these exposures and the ensuing margin calls have transferred some of that volatility to equity markets as well. Once liquid credit tranches find no buyers, rating agencies have rapidly downgraded large batches of recently issued asset-backed securities and protection sellers have been absent. Even credit enhancements in the form of monoline insurance for senior tranches have come under scrutiny. Recall that, for a fee, these insurance companies are obligated to make principal and interest payments on the underlying securitized assets in the event of deterioration in their cash flows. As the credit worthiness of these companies is under review, even the “safety” of the senior tranches is suspect. Estimates of the economic cost of this credit crisis were initially expected to be about $100 billion in July in Ben Bernanke’s testimony, but a recent report by Goldman Sachs places it at closer to $2 trillion.

 To a large extent, the concentration of market players and their opaqueness has exacerbated investor anxiety. Several of the concerns outlined by these events are concerns that have manifested themselves during other recent derivatives-driven financial upheavals. With this backdrop, the lessons for emerging markets considering an entry into credit derivatives are critical and addressed in the next section. 
4.  Credit Derivatives and Emerging Markets.

Market participants in the credit derivatives area express considerable optimism for activity in emerging market economies. Investment banks, the ISDA and other industry professionals are setting up offices and recruiting staff in many locations. The progress in terms of official approvals is relatively slow and their commitment is difficult to assess. These nascent efforts are likely to slow even further in the short term as regulatory discomfort with current events increases. This section first surveys securitization activity in different emerging markets and then provide some guidelines in terms of how these activities may be developed further.
4.1 Market Development. 

 As one would expect, the progress of securitization efforts varies within individual emerging economies and depends largely on their laws, regulatory frameworks and the range of activities that domestic institutional investors are permitted. Some Asian countries have some form of government-sponsored mortgage corporation while others do not. Domestic pension funds, insurance companies and hedge funds in Latin America are natural consumers for different securitized tranches but are not so active in some parts of Asia. 
The benefits of a local currency CDS market for bank management of credit risk are widely recognized and there is some preference for synthetic products. Relationship banking is extremely entrenched in many countries and it is often not considered culturally appropriate to transfer risk in the manner that credit derivatives enable. Non-performing loans were first securitized in some regions while others targeted the residential and commercial mortgage market. Early structured products were aimed at institutional investors in the developed world who might desire exposure to the region but these efforts are broadening towards the development of domestic markets.  

Asian assets for CDO structures appear to be generally lower quality and less diversified. 

It would appear that equity tranches would have to be thicker to accommodate the high correlations that are perceived to exist in credits even across countries in the region. In Hong Kong and Singapore, there is some evidence of customized single-tranches for institutional clients. Some securitizations aggregate assets from local as well as developed markets.  In addition to Singapore, Taiwan, Korea, Hong Kong, Mexico and Brazil are the most accepting of credit derivative products. 
Unique circumstances in each region have spawned the development of specific products. Singapore has attempted securitization of loans to small and medium sized enterprises (SME). In Russia, second-tier banks are warehousing mortgages until the pool is big enough to tap capital markets. Microfinance securitizations are being proposed in other countries. 
In China, regulatory oversight and rules for mortgage securities are being discussed and pilot projects for securitization trials are underway. Some securitizations of domestic non-performing loans have been completed. In 2005, a specific asset management plan (SAMP) was introduced where a domestic securities firm would raise capital from investors and allocate it to specified corporate (non-bank) assets. While similar in spirit to the SPV securitization structure, the SAMP’s status as a legal entity with features of bankruptcy-remoteness are still unclear.  Some rulings regarding the simplification of tax treatments involving VAT and stamp duty have been announced.  

In India, following the success of the rupee swap market, the Reserve Bank of India has  recently released guidelines for the use of rupee denominated, plain-vanilla credit default swaps (CDS) by resident institutions. As presently conceived, this will pertain to a single reference entity (such as a bond or bank loan). Both cash and physical settlement are permitted and the focus is on hedging and diversifying balance sheet assets. Banks are not yet permitted trading and market-making activities, but it is hoped that this will eventually pave the way for broader market participation.  
4.2 Issues and processes related to managing credit risk.   

Structured credit finance creates new risks at the same time that it enables the market players to diversify pre-payment risk or credit risk. Many of these new risks are linked. As always, they arise from the conduct and practices of participants as they operate in and attempt to price complex securities during times of market turbulence. The section below briefly describes these risks and their relatedness. It also urges attempts to redefine and refine existing conventions as well as efforts to develop new processes for risk management.   

4.2.1 Operating considerations. 
The use of credit derivatives will require a drastic re-thinking of the way banks currently process their operations. Risk management structures must be in put in place to deal with operating risk. Operating risk results from the trading and conduct of market participants during clearing, confirmation and settlement—again processes that are particularly vulnerable at times of market stress.  In most emerging markets, there is a large and perhaps  increasing gap between the sophistication of financial products and the level of financial literacy. Local staff, skilled in credit products and securitizations may be hard to find and have to be trained. Best practices and codes of conduct for market participants throughout clearing, confirmation and settlement are necessary. Before the transaction, these would include a knowledge of the counterparties’ familiarity with complex trades, agreements on how open positions are carried and a review of the main contractual terms. Execution should be confirmed in a timely fashion. If it is delayed, all parties should be notified and provided reasons. Valuation information should be exchanged after the transaction. Reliable systems for internal reporting should be developed and maintained. Electronic platforms for clearing and settlement should be devised as appropriate. 
4.2.2 Accounting practices
The need for greater transparency of complex financial transactions and their globalization has catalyzed a move towards the adoption of “fair value” or mark-to-market accounting by both the International Accounting Standards Board (IASB) and the Financial Accounting Standards Board (FASB). To its adherents, fair value accounting reflects the true value of assets on the balance sheet. Therefore it permits investors to better assess the risks therein and allows policy makers to better adjust their responses. 

 In the US, FASB 157 is scheduled to take effect in November 2007 and has been adopted early by several institutions. Under FASB 157, assets are broken up into three classes.  Level I assets are those that have observable market prices and are “marked-to-market.” Level II assets may not have observable secondary market prices, but the models that price them should have market data as inputs. This is more commonly referred to as “marked-to-model” and is quite a ubiquitous phenomenon. For instance, bond markets are notoriously thin and even in the U.S, less than 3% of the outstanding stock trades on a given day. Level III assets are those for whom even observable market inputs are not available. These would obviously include assets such as complex CDO tranches and CPDOs. Valuation practices in this class are little more than guesses and are sometimes referred to as “marked-by-management.” Quite naturally, this leads to concerns about how financial institutions might game favorable reporting outcomes
. 

Critics of fair value accounting have long maintained that it is not altogether without flaws and transmits the volatility in market prices to balance sheets and to corporate earnings. In other words, market prices cannot be trusted at times of crisis.  Allen and Carletti (2006) argue that marking assets to market prices is particularly unreliable if the underlying markets that generate those prices are illiquid. Rather than reflecting future cash flows, illiquid prices may merely reflect the cash available to market participants. In their model, mark-to-market accounting contributes towards the onset of contagion in ways that historical cost accounting does not.

4.2.3 Model Risk. 

Model risk refers to the increasing dependence on complex, often proprietary pricing models and a lack of recognition of the model’s limitations.  The key inputs into most models are assumptions about default rates and recovery rates for single-name products and additionally, default correlations for multi-name products. In some emerging markets, validated, reliable data for comparative risk analysis, such as a time-series of loan-losses, default histories and recovery rates may not be available. Even with historical data and an active secondary market to calibrate model values, correlation assumptions in existing models for multi-name products do not provide reliable and consistent results. 
Model risk is exacerbated when tail events dominate markets as at present, and extant Value-at-risk (VAR) models underperform significantly. Adjustments to model tolerances during such and other regime shifts are often not made in a timely manner.  Indeed even the tendency of modelers to view the statistical world as Gaussian and therefore, departures from it as “tail” risk may need to be re-examined. Ironically, model risk receives a bad name because model imperfections are revealed at times when investors need them the most! Academics will argue however, that the practice of modeling provides insights in to the types of risks that lurk in complex products.  Lastly, over-reliance on complex models can also be counterproductive in that they absolve risk management executives from exercising judgment and conducting due diligence. 
4.2.4 Counterparty risk 

Third-party or counterparty risk relates to the non-performance of loan originators, loan servicers, asset managers and other counterparties. Hedge funds have been particularly active in the subprime mortgage space. Some have already been liquidated, while others have received capital infusions from sponsors to enable a more gradual unwinding of their positions. A recent paper by Bollen and Pool (2007) argues that hedge fund managers avoid reporting losses to retain investors. Specifically, they find that the frequency of small gains is higher than that of small losses, and that this is not visible prior to an audit, or for funds that invest in liquid assets. They do however speculate that hedge fund managers may be optimistic about the value of their illiquid holdings. 
4.2.5 Liquidity risk.

Liquidity risk is a concern both when transactions require funding and when transactions affect prices. From a funding perspective, timing differences between collateral cash inflows and tranche cash outflows are common in most securitizations. As mentioned earlier, ABCP and SIV structures address this through some combination of short-term and long-term borrowing. Their ability to rollover debt, meet the cash, margin and collateral requirements of counterparties to the transaction and manage withdrawals of capital are critical. In the current credit crunch, the injections of liquidity by central banks represent a broader effort to maintain short-term liquidity flows.  Despite this, inter-bank spreads have continued to widen and financial institutions appear to still “hoard” liquidity. 
From a trading perspective, liquidity risk refers to the impact on prices when transactions are executed. For instance, if there is considerable herding of market participants, then this form of liquidity risk manifests itself as an inability to execute a transaction without significantly affecting prices. This is typically because of the lack or unwillingness of parties to take the other side. Both herding and liquidity risk contribute to the distress prices at which the few reported transactions of sub-prime portfolios are currently taking place. 

In emerging markets, the message of the Asian crisis of 1997 still resonates among policy makers who view managing capital flows as an important concern. The focus has been on “hot money’ hedge funds and their power to destabilize small capital markets. It is however becoming apparent that the hedge funds sponsored by some of the larger and more reputed Western financial institutions also operate in a similar manner. In other words, there is substantial herding behavior amongst institutional investors and targeting specific entities for regulatory supervision is likely to miss the larger picture. From a longer-term perspective, there is some evidence that domestic institutions such as pension funds and insurance companies are likely to provide a countervailing force against such capital flows. Fostering such an environment for domestic institutions should continue to be a parallel goal for policy makers in emerging markets. 
4.2.6 Legal risks
Simply appealing to standardized documentation from ISDA in developing CDS markets is  not sufficient. Legal risk can arise when deal documents are modified by counterparty lawyers (often subtly). The bankcruptcy-remote character of the SPE may not always be watertight. Some legal systems such as Sharia law have required that both a local and an offshore SPE be created for a securitization to be in compliance.  

4.3. The role of ratings agencies.
The centrality of rating agencies in the Basel II protocols and in the western public consciousness is undisputable.  Issues surrounding their role are described here to enable a judgment on their domestic development. 

Rating agencies are closely involved in structured credit finance at many levels. First, they evaluate the credit risk of the assets being pooled and offered as collateral. Second, they review the structure, examining the tranches and credit enhancements.  The fees levied for these structured finance ratings account for over 40% of the revenues for Moody’s and Fitch and have been growing at about 30% annually.  The feedback loop between the originators of the deal and its raters has again raised questions about conflict of interest
. Moreover, these pre-rating criteria are not shared with investors. Third, they investigate the legal status of the SPE operating the securitization. Fourth, they evaluate all parties to the transaction—the originators, servicers and asset managers.
Two defenses are commonly offered in support of rating activities. The first is that ratings are long–term opinions which are intended to reflect expected asset performance over a business cycle, and not intended to capture shorter-term market volatility.  Recent agency downgrades of credit products belie that assertion. These downgrades have been across all rating classes and extremely severe with existing ratings being taken down multiple levels. Understandably, these have been responses to the public outcry to which the raters have been subjected. Nevertheless, the transition to a short-horizon rating undermines an already beleaguered process. The second is that the complexity of the structures and transactions being rated requires caution in interpretation. In that case, one would expect to see ratings that are better distributed around the mean and also ratings that differ across the agencies
. What one observes is an upward bias, suggesting flaws in their incentive structure. Rating IPO’s as recently proposed in India would add another level of complexity to their role. 
Despite these criticisms, it is important to recognize that there will always be consumers for opinions that rating agencies currently provide. New products will develop in financial markets and will be more complex.  Some subset of market participants will call for and benefit from certifications for asset quality, credit worthiness and credit risk in evaluating the suitability of an investment. Regulators can either work with the rating agencies or become a rater themselves. Accordingly, several solutions to maintain the arms-length nature of raters have been proposed. 
The first is to remove barriers to entry in the ratings market- a step taken in the enactment of the Credit Rating Agency Reform of Act of 2006. Prior to this, it was not uncommon for prospective entrants to engage in risky business practices
.  A second is to make potential purchasers of the rated product pay for ratings rather than its sellers. However, the buy side is equally likely to influence the ratings process as the sell side. It is not hard to imagine a large institutional holder exerting pressure for favorable ratings on the securities they hold. Making investors pay is also likely to cause free-rider problems that reduce the incentive for research that generates quality ratings in the first place
.  A third is “to leave it to the market.” Models that use market prices to extract default probabilities are very appealing but that presumes the existence of liquid secondary markets for the underlying asset or some proxy of it that permits price discovery. Credit derivative products are not close substitutes and the market price of a CDO tranche, when it trades, may not shed much light on the likelihood of default of another.  Nevertheless, stale prices may be better than no prices at all. A fourth is to hold the agencies legally liable and/or accountable for their ratings
. A fifth argues that more disclosure of the processes used by the rating agencies would enable investors to better evaluate their purchases. Raters should describe the products that are being rated, the criteria used for rating and acknowledge the shortcomings in their models
. Finally, the model for consumer credit ratings may provide some insight into how the role of raters can be modified. In that model, creditors provide consumer specific information and subscribers pay to access it as they need. 

Concerns about rating agency involvement were also raised during past financial disruptions. Conflicts of interest among financial intermediaries are almost a necessary consequence of business and will continue to pose challenges for the management of resultant financial and reputational risks. These should be considered carefully in creating an environment for due diligence by investors.   

4.4. Fostering an exchange-traded credit derivatives market. 

As the paper documents, over-the-counter credit derivatives depend upon, benefit from and exploit a complex network of business and institutional developments affecting credit markets that have evolved over decades. Conventions and practices in emerging economies may not make it practical to replicate this evolution domestically. At the same time, opaqueness in asset management is increasing, with the growth of petro-dollar funds, private equity funds, hedge funds, and central banks with large reserve portfolios. Furthermore, credit markets in recent months have been virtually held hostage by the steady trickle of news emanating from financial institutions and rating agencies regarding the extent of credit derivatives exposure and the size of consequent write-offs that can be expected. One possible solution that potentially provides transparency is to encourage the development of exchange-traded derivatives markets for credit
. 

Exchanges have already created templates for and are making markets in trading credit products. Credit futures commenced activity in March 2007 with a Eurex credit futures contract. Plans are under way for NYSE-Euronext to created standardized CDS contracts to facilitate exchange trading. In June 2007, the Chicago Mercantile launched its Credit Index Event contract which is a fixed recovery CDS product
. The CBOT trades a liquid 50 CDS futures contract. The obvious motivations for the exchanges are to profit from the volume of activity in these markets. Currency derivatives markets also started over-the-counter and now trade in parallel on an exchange platform and provide some precedence for this suggestion. 

Making credit derivatives exchange-traded has several advantages. First, by interposing itself between the buyer and the seller, the clearing-house reduces counterparty risk. As an independent entity, the clearing-house is also separate from the counterparties, unlike over-the-counter settings, where presently, investment and commercial banks make a market as well as take on credit risk exposure. Second, clearing-houses are generally well capitalized and their credit-worthiness is less likely to be called into question. Third, exchange trading makes it possible to view market prices clearly. If the underlying securities are complex and hard to value, then market activity may be light and prices may be stale, but that may be still be preferable to having no prices at all. Fourth, exchanges impose a settlement or a mark-to-market reconciliation of the exposures of the two parties on a daily basis. In contrast, mark-to-market practices in OTC derivatives are less frequent and likely to be more contaminated. For instance, hedge funds often carry leveraged positions at cost. Some OTC desks keep the books on an “accrual” basis
. A disposition effect comes into play and losses are “accrued” while gains are marked-to-market immediately. Fifth, the contracts can be standardized, along the lines of the ISDA, but incorporating default events that may be unique to the legal environment in the local market. Finally, such an exchange-traded credit derivative market is more likely to preserve the benefits of securitization along with a much-needed increase in transparency and an observation of market prices. 

4.5 Rethinking regulation.

Despite the trends in deregulation the banking sector remains heavily regulated largely because of concerns about asymmetric information and systemic risk. Regulatory effectiveness is critical in this new world of mass-produced structured finance technology, credit risk transfer, ratings dependence and hedge funds. As discussed earlier, the complexity of credit derivatives products is also mirrored in the complexity of accounting and regulatory standards required for effective oversight. Rules for hedge accounting, for determining controlling financial interest and for reconciliations between IFRS, FASB and domestic standards abound. Basel II guidelines for determining capital requirements are extremely detailed. In general, providing bank examiners and accountants with a roster of rules will only enable a checklist mentality towards monitoring compliance and enforcement. Frequent revisions to existing guidelines and interpretations of current guidelines also create a vicious cycle. Market participants detect loopholes in existing laws and devise innovative methods to exploit them
. Regulators step in to remove these loopholes and in the process, inadvertently create new ones.  In recognition of these dynamics, regulatory philosophies in both the US and UK have begun to move towards principles-based or “light-touch” regulation. In this approach, broad principles of governance are articulated, rather than an attempt at micro-management. It is hoped that this framework will neither impede innovative activity nor cause it to be mis-directed and let it proceed relatively unhampered. 
5. Concluding remarks

Credit derivatives are relatively young financial products and have evolved during a period of benign global economic conditions, characterized by low interest rates and high levels of liquidity. As this paper documents, credit derivatives markets have tested the boundaries of legal, regulatory, accounting and pricing conventions and have energized efforts for a global convergence in accounting and regulatory standards. In the aggregate, they offer benefits in terms of providing information about credit conditions, setting the marginal price for credit and, with increased transparency, perhaps a reduction in the volatility of credit prices. 
Events in credit markets of the past year have already resulted in a rapid re-pricing of credit risk. As in other past episodes of market turbulence, there have been calls for greater regulatory oversight. However, one should recognize that innovators in financial markets will always prefer to toil in relative obscurity, exploiting market imperfections and reaping the rewards of information asymmetry. Innovation in financial markets has historically tended toward stretching the envelope of prevailing regulatory prescriptions. More complex rules invite more complex strategies while simultaneously impeding their effective enforcement. This appears to be the case with credit derivatives. Principles-based regulation offers the potential of creating legal structures without impeding innovation. 
Continued corporate financial disclosures will reveal the short and long-term financial condition of credit markets and their derivatives. As the dust settles, emerging economies, several with large portfolios of non-performing financial assets will evaluate the role that credit derivatives can play in managing complex credit risks. Managing complexity also requires financial literacy towards which, I hope this document makes a contribution. 

References

Ambrose, B.W., M. Lacour-Little, A. B. Saunders (2003), “Does Regulatory Capital Arbitrage or Asymmetric Information Drive Securitization?” Working paper, Ohio State University. 
Allen, F. and E. Carletti, 2006, “Mark-to-Market Accounting and Liquidity Pricing,” Working Paper, University of Pennsylvania.
Armstrong, J., 2003, The Syndicated Loan Market-Developments in the North American context, Bank of Canada Working paper #2003-15, 1-35.  

Ashcroft, A.B., and J. Santos, 2007, “Has the Credit Default Swap Market Lowered the Cost of Corporate Debt?” Staff Report, Federal Reserve Bank of New York. 

Bank of England, 2007, Financial Stability Report, Various months.

Bank for International Settlements, 2007,  “International Banking and Financial Market Development,” BIS Quarterly Review, September.

Bens, D. and S. Monihan (2007), “Altering Investment Decisions to Manage Financial Reporting Outcomes: Asset Backed Commercial Paper Conduits and FIN 46,” Working Paper, University of Arizona. 

Bollen, N.P.B and V. Pool, 2007, “ Do Hedge Funds Managers Misreport Returns? Evidence from the Pooled Distribution,” Working Paper, Vanderbilt University.

Black, F and R. Jones, 1987, “Simplifying Portfolio Insurance,” Journal of Portfolio Management. 
Committee on the Global Financial System, 2005, “The role of ratings in structured finance: issues and implications.”

Choudhry, M, 2004, Structured Credit Products: Credit Derivatives and Synthetic Securitization, Wiley and Sons, New Jersey. 

Das, S. and G. Geng, 2006, “Correlated Default Processes: A Criterion Based Copula Approach,” in The Credit Market Handbook, Ed. H.G. Fong, Wiley.

Drucker, S. and M. Puri, 2006, “On Loan Sales, Loan Contracting and Lending Relationships,” Working Paper, Columbia University. 

Duffie, D. 2007, “Innovations in Credit Risk Transfer: Implications for Financial Stability,” Working Paper, Stanford University, July. 

Duffie, D. and K.J. Singleton, 2003, Credit Risk, Princeton Series in Finance.

Fabozzi, F., 2005, The Handbook of Fixed Income Securities, McGraw Hill, New York.. 

Fender, I. and J.Kiff (2004), “CDO Ratings Methodology: Some Thoughts on Model Risk and its Implications,” Bank of International Settlements, Working Paper # 163.  

Financial Accounting Standards Board (2003), “Consolidation of Variable Interest Entities—Interpretation #46.” 

Fitch Ratings, (2007a), “U.S. Leverage Loan Covenant Decline Accelerating in 2007,” Fitch Ratings Services, June. 

Fong, H.G., 2006, The Credit Market Handbook: Advanced Modeling Issues, Wiley Series in Finance. 

Glover and Harrington, (2007), “Moodys. S&P lose credibility on the CPDO’s they
 rated,”  Bloomberg. 
Gadanecz, B, 2004, The syndicated Loan Market: Structure, Development and Implications, Bank of International Settlements, Quarterly Review, 75-89.
Hull, J. and A. White, 2000, “Valuing Credit Default Swaps I: No Counterparty Default Risk,” Journal of Derivatives, 8(1), 29-40.

Hull, J. and A. White, 2001, “Valuing Credit Default Swaps II: Modeling Default Correlations,” Journal of Derivatives, 8(3), 12-22.  

Joint Forum (2005), “Credit Risk Transfer,” Basel Committee on Banking Supervision (March).

Mason, J.R and J. Rosner (2007), “How resilient are mortgage backed securities to collateralized debt obligation market disruption,” Working Paper.
McGinty, L., E. Beinstein, R. Ahluwalia and M.Watts, 2004, “Credit Correlations: A Guide,” Credit Derivatives Strategy, J.P.Morgan.

Merton, R. (1974), “On the Pricing of Corporate Debt: The Risk Structure of Interest Rates,” Journal of Finance, 19, 449-470. 

Ministry of Finance (2007), “Report of the High Powered Expert Committee on Making Mumbai an International Financial Centre,” 

Morgan, J.P. (2007), CDO Monitor, Various Issues.

Risk Magazine, 2002, Volume 15(1). 

Standard and Poor’s, 2007a, “A Guide to The Loan Market.”

Standard and Poor’s, 2007b, “Principles-Based Rating Methodology for Global Structured Finance Securities.”
Wang, D, S.T. Rachev and F. Fabozzi, 2006, “Pricing Tranches of a CDO and a CDS Index: Recent Advances and Future Research,” Working paper, University of Santa Barbara.
Weil, J. (2007), “Wells Fargo Gorges on Mark-to-Make-Believe Gains,” Bloomberg, August 22, 2007.  
Table 1

Notional Principal in Derivatives Markets ($ billions)

 
   Interest rate
   Annual
Credit 

Annual 

           Annual

  Year
  and Currency
   Growth
Default

Growth       Equity 
           Growth


   Derivatives
     Rate
Swaps*
  Rate
        Derivatives          Rate

2001
       69207.3


    918.9

2002
     101318.5
     46%
  2191.6
139%

2455.3


2003
     142306.9
     40%
  3799.4
  72%

3244.1

40%

2004
     183583.3
     29%
  8422.3
123%

4151.3  
21%

2005
     213194.6
     16%
17096.1
103%

5554.0  
34%

2006
     285728.1
     34%
34422.8
101%

7178.5

29%

Source: International Swap Dealers Association

* Estimates vary widely. The British Bankers Association estimates global notional 

   principal for all credit derivatives to be $20 trillion in 2008.

Table 2
Issuance of Debt Securities in US Markets ($ billions)

________________________________________________________________________


 Govt.     Agency  High-Grade  High-Yield  Non-agency     Asset        Leveraged
Year     Bonds1  Mortgage Corporate     Corporate    Mortgage         Backed       Loans7
                           Secs2        Bonds3        Bonds4       Securities5      Securities6               

   (1) 
        (2)
(3)
       (4)

   (5)

 (6)               (7)
________________________________________________________________________

2000
    513
         582          553
       34

  126
            337             185
2001
    768
       1455
 698
       78

  217

383             139
2002
    929
       1985
 580
       57

  234

469             139
2003
  1028
       2726*        645
     131

  345

600             166
2004
  1213
       1375
 643
     138

  404

870             265
2005
  1154
       1321
 657
       96

  645
          1172             295
2006
  1175
       1230
 912
     147

  773
          1252             475
5-yr

Annual   8.9%

         5.5%         13.6%
28.9%
          26.7%         27.9%
rate

Source: Bond Market Association.

1    Government bonds include both Treasury and Municipal bond issuance.

2    Agency mortgage securities include those issued by agencies- FNMA, GNMA, FHLB.  

*  implies that data for Sallie Mae are excluded from 2003 due to privatization. 

3   Investment grade corporate bonds

4    High-yield (below investment grade) corporate bonds

5    are issued by private entities

6   About 25% of these issues are related to home-loans and include second lien loans, 

    piggy back loans, sub-prime loans, home-equity loans and lines of credit. The 

    remainder are automobile loans, leases, credit card receivables and student loans.

7 Leveraged loan data is obtained from Reuters PLC and Fitch. 

Table 3

Total Rate of Return Illustration*
	
	
	
	
	TRORS Receiver Perspective1
	
	

	
	
	
	
	
	
	
	
	

	Bond
	Coupon
	TRORS 
	Net
	Capital 
	Interest on Collateral
	Rate of Return earned

	Price
	Received
	Payment
	Payment2
	Gain/Loss3
	          Fully     

     funded4
	          10%    

    funded5
	          Fully     

      funded
	          10%    

      funded

	      (1)
	          (2)
	         (3)
	          (4)
	             (5)
	             (6)
	            (7)
	             (8)
	             (9)

	
	
	
	
	
	
	
	
	

	104
	L+200
	-(L+75)
	125000
	400000
	600000
	60000
	11.25%
	58.50%

	100
	L+200
	-(L+75)
	125000
	0
	600000
	60000
	7.25%
	18.50%

	96
	L+200
	-(L+75)
	125000
	-400000
	600000
	60000
	3.25%
	-21.50%

	92
	L+200
	-(L+75)
	125000
	-800000
	600000
	60000
	-0.75%
	-61.50%

	88
	L+200
	-(L+75)
	125000
	-1200000
	600000
	60000
	-4.75%
	-101.50%

	84
	L+200
	-(L+75)
	125000
	-1600000
	600000
	60000
	-8.75%
	-141.50%

	
	
	
	
	
	
	
	
	


* The underlying cash instrument is a medium-grade corporate bond paying a coupon of 

    LIBOR + 2% and priced at par. 

1 Cash flow to the swap receiver are based on a notional principal of $10 million.
2 For simplicity, payments from both parties are assumed to be floating rate based on 

   LIBOR (L). Only the net payment is exchanged until termination. 
3 Gain loss on the bond is calculated based upon the change in its market value from the 

   initial price (par). 

4 Fully funded implies that the total amount of the notional is deposited in high-quality

   securities and is available to the swap receiver.

5 10% funded implies that only 10% of the notional principal is so collateralized.

Table 4
Global CDO Issuance ($ billions)


    
                   Panel A1


Panel B
          Panel C2

   Total
      _______________________   _______________    _____________ 

Period
   CDO       Cash and  Synthetic  Market  Arbitrage  Balance     Long     Short

             Issuance      Hybrid     Funded     Value 

  Sheet
     Term      Term


     
         CDO        CDO


    (1)
          (2)           (3)             (4)          (5)             (6)         (7)          (8)

1H-04
     67.8          44.6
 23.2
       0.0          62.8
   5.0
     50.1       17.7

2H-04
     89.6          74.9
 14.0
       0.7          84.2
   5.4
     72.8       16.8

1H-05
   121.1          90.4
 30.5
       0.2        105.8
 15.3
   110.3       10.8

2H-05
   150.7        115.8
 34.5
       0.4        121.6
 29.1
   137.4       13.3

1H-06
   233.1        181.1
 49.1
       2.9        203.8
 29.3
   214.9       18.2

2H-06
   316.1        232.0
 40.1
     44.0        267.0
 49.1
   292.1       24.1

1H-07
   313.6        249.1
 30.8
     33.7        269.5
 44.1
   274.2       39.4
_______________________________________________________________________

Panel A presents a breakdown of total issuance by CDO type. Panel B presents a breakdown of total issuance by CDO strategy. Panel C presents a breakdown of total  issuance by CDO tranche maturity. The sum of the columns in each panel should equal the figures in Column (1). 

1 Unfunded CDO’s are not included in the figures in Panel A. Therefore these estimates understate the volume of activity.  
2 Long-term refers to tranches with more than 18 months to maturity.

Data are from the Securities Industry and Financial Markets Association (SIFMA).

Table 5
Underlying Collateral of CDO vehicles



Total  


Investment    High      Structured




Period 

 CDO
     Leveraged    Grade
         Yield 
 Finance      Other      

                       Issuance       Loans
  Bonds         Bonds     
     Collateral

1H-2005
121.1
        36.3
     3.2

2.0
    74.9
         4.7


2H-2005
150.7
        45.0
     0.8

1.1
  101.7
       12.1          

1H-2006
233.1
        79.8            17.3

2.3
  129.3          4.4


2H-2006
316.1
      103.2            22.2              0.4         181.2
         9.1          
1H-2007
313.6           93.4            42.9              1.9         174.1          1.3          

_________________________________________________________________________

Data are from the Securities Industry and Financial Markets Association (SIFMA).
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Figure 2



Synthetic and Cash CDO issuance*



*Synthetic CDO’s are CDOs created by selling credit-default swap protection and have been the fastest growing segment of the CDO market in recent years. 
Figure 3

Recent changes in the ABX.HE indexes *.

[image: image3.emf]
* The ABX.HE indexes represent the price of credit-default swaps on a portfolio of sub-prime asset-backed security (ABS) tranches. They are classified by rating. Each index references 20 equally-weighted sub-prime ABS of a recent vintage.  

� See the September 2007 quarterly review from the Bank of International Settlements.





� There is wide variation in the design of mortgage instruments around the world. In the UK, adjustable mortgages are much more common. In emerging markets, mortgages often have much shorter terms. 





� For a 1-year ARM, the interest rate on the loan adjusts once every year based on a margin above an index such as the LIBOR rate. Interest rate increases reflected by a rise in the underlying index result in an increase in the interest rate payable on the ARM. In this sense, selling ARM mortgages is analogous to the purchase of put options on interest rates, since the lender receives additional cash flows when rates rise. To protect the borrower, there are limits on how much this interest rate (and, separately the payment) can rise during any adjustment period and/or over the lifetime of the loan. At the other extreme, there is a floor below the interest rate, essentially guaranteeing the lender a minimum cash flow.





� This is particularly likely under relaxed credit standards where some loan decisions are based solely upon current income and the borrower’s ability to meet their payment for the first year. 





� The primary issuers of RMBS are the Government National Mortgage Corporation (Ginnie Mae)—an agency of the US government and the government sponsored enterprises (GSE), such as the Federal National Mortgage Corporation (Fannie Mae) and the Federal Home Loan Bank Board (Freddie Mac). 





� Prepayment due to a sale has been easy to model with past data on resale values during periods of stable real estate price appreciation. Prepayment risk due to a refinancing relies much more heavily on modeling the general level of interest rates and mortgage rates. 


� Some borrowers who are self-employed and/or cannot provide sufficient documentation for income verification fall into this category. They are sometimes referred to as “liar” loans. 





� Banks with high levels of exposure to a single client use syndication to diversify their credit risk while continuing to maintain a relationship with that client. Syndication has a long history as a feature of bank lending to developing countries and to their public sector undertakings. US activity in this primary market focused on investment grade lending subsequent to Mexico’s default in 1982 and emerging market sovereigns moved to the Eurobond market.  Leverage loan syndication revived during the leveraged buyout (LBO) boom of the 1980s and subsided once more with restrictions on highly leveraged transactions (HLT) imposed by the Federal Reserve and the FDIC.  





� See Fitch (2007a).  





� Loan participation funds are mutual funds marketed to retail investors as money-market type funds. They are sometimes referred to as “prime” funds, since they attempt to generate a rate of return approximating the prime rate. They are similar to high-yield bond funds but are higher in the pecking order and offer floating rate returns which are attractive when interest rates turn upwards.  





� Sources for the data are J P Morgan CDO Monitor, and S & P Loan Market Guide. 


� See Ambrose et. al (2003). 





� Some tranches receive only interest or only principal. Others allocate fixed rate payments to a floating rate and an inverse floating rate tranche, with different exposures to interest rate risk. Still others have explicit planned payment schedules, similar to a sinking fund to reduce uncertainty in payment times caused by variation in the speed at which mortgages are pre-paid. 





� Well-established private equity firms are increasingly active in creating these entities.





� Enron used many such entities by exploiting a now-defunct rule that an SPE’s assets and liabilities could be separate from the sponsor as long as: (i) the equity interest of a third party owner in the SPE was 3% of the SPE’s capitalization and; (ii) the sponsor did not have majority voting rights.   





� See Bens and Monihan (2007) for details. 


� Complete details on these structures  is available in a number of books. See for instance, (Choudhry (2006) or  Fabozzi (2005). 





� The example is stylized and makes some simplifying assumptions for exposition.  Its purpose is to describe the bilateral nature of credit derivative cash flows and the implications of leverage. Virtually every one of these simplifying assumptions- floating rate, physical settlement, funding and leverage are relaxed or otherwise modified in the variations that appear in other credit derivative arrangements.  





� A less common occurrence is cash settlement where the recovery price of the TM bond after the default is paid to the investor instead of the TM bond being delivered.


� Cash or physical settlement is permitted as well. In some cases, physical settlement provides a cheapest-to-deliver option if a proxy for the underlying asset is permitted for delivery. Other variations include binary CDS where the default payoff is pre-specified and contingent CDS where a trigger in addition to a credit event is required for payoff. 





� Readers familiar with options may recognize the spread payment as similar to the price of a put option on default and the delivery of the TM bond in that event as an exercise of that put option at the strike price (par value).





� Quote data are available from the GFI group. Also see Fitch reports. 


  


� See for instance, Ashcroft and Santos (2007).





� Restructuring of the obligation refers to modifications in loan terms and usually adversely affects the lender. It is one of the more controversial “credit events” in the ISDA guidelines. For example, if an extension of loan maturity is considered a restructuring, then protection buyers have an incentive to induce this event in order to receive a payment from the seller. ISDA guidelines were modified in 2001 to make such actions less likely.    


  


� Interested readers are referred to Fong (2006) and Duffie and Singleton (2003). 


� See Arora, Bohn and Zhu, Chapter 7 in Fong (2006). 


�  There is wide variation in the number of assets that comprise a CDO’s collateral, from twenty to several hundred. Nevertheless, the level of diversification achieved by pooling several thousand mortgages is not common in CDO structures. 





� These multiple tranches are often referred to as a CDO’s capital structure and it is fairly common for the senior tranches in a cash CDO to comprise 75-85% of that capital structure. Most CDO interest payments are floating rate- we use fixed rates for ease of exposition. 





� Preferences for retaining or selling the equity exposure are also affected by capital regulations and accounting considerations.  In CLO structures, the sponsoring bank often takes back the equity tranche. Also see the Joint Forum (2005) for a discussion of how much credit risk is actually transferred in this case .





� Credit enhancement protections for the senior tranches in the form of over-collateralization and interest coverage tests typically dictate when such triggers occur. 





� Synthetic CDO’s are said to be fully (partly) funded if notes equal in value to all (some) of the reference pool are issued and their proceeds invested in high quality assets. They can also be established with credit linked notes (CLN).  





�  This makes the composition of the portfolio only visible at reporting times.





� Synthetic CDOs became extremely popular in Europe given the variation in legal rules across the continent. Moreover, European banks had generally higher ratings than in the US and a larger retail base of deposits and did not feel the need for funding as acutely as in the US. 





�See  McGinty, Beinstein, Ahluwalia and Watts (2004) for details. 





� See, for instance, Das and Geng (2006). 





� The equity tranche charges an upfront fee payable to the protection seller in addition to the spread because of its first exposure to default risk. 





� To some extent this was triggered by the presence of asset-backed securities in the portfolios of some collateralized debt obligations. 


� Such strategies perform well in markets that trend up and are hedged in bear markets. The strategy is not suited to oscillating markets and can lose significant value if there are sudden drops before portfolio rebalancing is triggered. 


 


� See Glover and Harrington (2007).


 


� In its most recent quarterly filing, Citibank reported liabilities related to Level III assets of $140 billion. Level III assets are those that are the most illiquid, trade very rarely and are hard to value.  Shareholders’ equity is about $135 billion. A substantial portion of these appear to be exposures to equity tranches of credit securitizations.


� Weil (2007) describes that Wells Fargo Bank in a recent filing reported $2.24 billion of losses in Level I and Level II assets while simultaneously reporting $2.04 billion of gains in Level III assets. The latter are much harder to verify than the former.  





�  The role played by rating agencies has two close precedents from recent financial history. These are the questions of auditor independence following the Enron and WorldCom accounting scandals and the role of financial analyst recommendations during the technology bubble of the late 1990s. The former resulted in Sarbanes-Oxley. 





� Drucker and Puri (2006) find that covenants are more restrictive when the views of rating agencies differ. 





� Dominion Bank Rating Services (DBRS), a Canadian rating agency took 13 years to break into the US ratings market. As part of this process, they rated ABCP trusts in Canada and elsewhere, a rating that the big three, S&P, Moody’s and Fitch declined to provide.  





� Raters do appear to be aware of this possibility and address it by providing free access to some information.





� A newly energized SEC appears determined to keep the activities of agencies under a regulatory spotlight. 





� See the October 2007 issue of the Financial Stability Report from the Bank of England.


 


� Cechetti (2007) makes a similar argument. 





� Since the CDX and iTraxx products described in 3.3.5 above are branded, the CME has created its own index of underlying reference entities.





� Anecdotal evidence suggests that, at times, mark-to-market practices are postponed if the transactions will not be unwound until expiration.





�  In 2002, J.P.Morgan won three awards for innovation from Risk Magazine-Derivative House of the Year, Interest Rate Derivatives House of the Year and Credit Derivatives House of the Year. The contributions cited include a description of a “FASB-busting” solution to hedge anticipated changes to foreign currency income.  
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