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Chapter - 3

Risk Management Lessons from the Sub Prime Crisis

“Fannie Mae and Freddie Mac have played a very useful role in helping make housing more affordable….. through leveraging the mortgage market… I believe that we, as the Federal 
Government, have probably done too little rather than too much to push them to meet the goals of affordable housing.”
· US Congress Representative Barney Frank
 
Introduction

It is more than two years since the sub prime crisis began to unfold. The crisis has struck at the very roots of the financial system.  Only now as we approach the end of 2009, things seem to be looking up a little.  Confidence seems to be returning as equity markets and leveraged loans are regaining their appeal
. But if ever, a financial crisis has prompted deep soul searching among bankers, intellectuals, regulators and economists, it has been the recent meltdown. The basic tenets of regulation, banking and risk management have been questioned. Indeed, the crisis, the worst since the Great Depression of the 1930s, marks a watershed event in the history of global finance.

Understanding the Sub Prime crisis
The term subprime lending refers to the practice of making loans to borrowers who do not normally qualify for such loans owing to various risk factors - low income level, little or no down payment, no credit history, and uncertain employment status. Sub prime lending in different forms, has been practised in different parts of the world.  But it is in the US that the practice has been especially prevalent.
Encouraged by a period of low interest rates, following September 11, 2001, Americans moved into housing in a big way in the early 2000s.  This drove up real estate prices.  As prices of homes went up, they became increasingly unaffordable.  But to keep the business going, many mortgage brokers decided to dilute their lending standards.  The hope was that over time, things would work out fine as home prices continued to rise and there would be no defaults. Meanwhile, securitisation which helped pool mortgage loans and convert them into securities enabled banks to generate liquidity and free up blocked capital. Collateralised Debt Obligations (CDOs), which we will discuss in more detail later in the chapter, became a convenient way of transferring risk and increasing liquidity.  Along with CDOs, credit default swaps (CDS) were used to buy and sell protection against credit default on underlying securities.  We shall examine CDS in more detail soon. 
Sub prime lending was fine as long as home prices were appreciating. A borrower running into difficulty could always sell the home at a profit and square up the loan.  The flood of mortgage money did indeed drive up housing prices in the US.  Home appreciation which had been around 1.4% per year during 1970-2000, shot up to 7.6% between 2000 and mid 2006. From mid-2005 to mid-2006, the appreciation was 11%. However, in mid-2006, the housing market began to weaken.  Home sales fell while home prices first flattened and then began to decline.  Vacant homes for sales hit a multi year high and delinquencies began to rise. 

Exhibit 3.1

The Sub Prime Crisis at a Glance 
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Many borrowers who had been betting on steady appreciation of their property, suddenly found it difficult to service their loans. As foreclosures started to increase, the quality of the mortgage backed securities and their various derivatives held by banks came for close examination.  Many of these assets were covered by mark-to-market accounting norms.  As credit rating agencies lowered their ratings for these assets, prices plunged. Banks had to reflect these developments in their profit and loss statements.  From the third quarter of 2007, many of the global banks, which had invested in mortgage backed securities started to book huge losses. Some started to sell off these securities. As the trend continued to worsen, many instruments became illiquid with few takers. 

To circumvent regulatory capital requirements, many investment banks had set up Structured Investment Vehicles (SIVs) to invest in various assets including sub prime securities.  The banks provided an implicit guarantee and a back up line of credit to the SIVs. The money needed for making these investments was raised by selling commercial paper (CP).  Essentially, short term funds were used to fund long term assets.  This strategy worked when the credit environment was favourable.  But when credit conditions tightened, money market funds and other investors began to lose faith.  The SIVs could no longer fund or roll over their positions.  Banks had no alternative but to take the assets back on their balance sheet to preserve their reputation.  In February 2008, Citibank, Standard Chartered and Dresdner Bank all announced bailout plans for their SIVs.  From there on, as the markets plunged, mark-to-market accounting norms led to huge write offs.  
Meanwhile, the involvement of monolines created additional complications.  Monolines
 provided insurance on low risk bonds, mainly those issued by municipalities.  For example, the two large monolines MBIA and AMBAC began by insuring municipal bonds and debt issued by hospitals and non profit groups.  Due to their high credit rating, monolines could operate with little collateral.  If they had to post collateral, the thin insurance spreads would have been wiped out.  Taking advantage of their credit rating, the monolines operated with high leverage, with outstanding guarantees adding up at one time to about 150 times the capital.  Over time, the business profile of the monolines changed as they moved into various asset backed securities and CDOs.  When the crisis worsened, the monolines struggled to retain their credit rating.   And as their ratings were downgraded, the bonds they insured were also downgraded.  Investors who held these bonds (Banks were among them) started to incur losses as these bonds were covered by mark-to-market accounting principles.  An added complication was that monolines were counterparties to credit derivatives held by financial institutions. The valuation of these derivatives was affected as well, when the monolines suffered ratings downgrades.
As banks continued to report losses on mortgage backed securities and related derivative instruments, the situation became panicky.  Information about who was holding these securities and likely to make losses was scanty.  Soon distrust developed in the system.  Banks stopped doing business with each other. They also found it difficult to raise money in the short term markets to keep rolling over their positions.  
A key trigger
, in the sub prime melt down was the collapse of the market for  auction rate securities, a long-term instrument for which the interest rate is reset periodically at auctions. The instrument introduced in 1984 was targeted at borrowers who needed long-term funding; but functioned like a short term security. Periodic auctions gave the bonds the liquidity of a  short-term asset that traded at about par. The main issuers of auction rate securities were municipalities, hospitals, museums, student loan finance authorities, and closed-end mutual funds. 
When an auction failed, the securities were priced at a penalty rate—at or a spread over Libor. This meant the investors were unable to redeem their money and the issuers had to pay a higher rate to borrow. Failed auctions were rare before the credit market crisis. The banks that conducted the auctions would inject their own capital to prevent an auction failure. From the fall of 2007 onwards, these banks already burdened with huge write downs, became less willing to commit their own money to keep auctions from failing. By February 2008, fears of such failures led investors to withdraw funds from the auction rate securities market. The borrowing costs rose sharply after the auctions failed and the market became chaotic. 
Any financial crisis has some defining events.  In the recent sub prime crisis, the first of these was the collapse of Bear Stearns in March 2008.  Then there was a period of lull till September 2008.   That month turned out to be one of the most dramatic ever in the history of financial markets. Lehman Brothers, Fannie Mae, Freddie Mac, and AIG collapsed while Merrill Lynch had to be taken over by Bank of America. A timeline at the end of this chapter chronicles the key events of the subprime crisis. 
The US real estate market

Housing is a huge market in the US. Owning a home is an integral part of the American dream. Most homes are taken on mortgage. A mortgage is nothing but a loan secured by the collateral of some specified real estate property.  The key variables in mortgage design are interest rate, maturity and manner of repayment. If the borrower does not make a predefined series of payments, the lender can foreclose the loan and seize the property. Where appropriate, lenders insist that the borrower obtains mortgage insurance. If mortgage insurance is taken, naturally the costs go up.  
The value of residential real estate in the United States was $23 trillion in mid - 2007.  Against this, there was $10.7 trillion in mortgage debt, with the remaining 53% ($12.3 trillion) representing homeowner equity
.  Of the $10.7 trillion in residential mortgage debt, $6.3 trillion (59%) had been securitized. In 2007, agency mortgages
 represented approximately 66% of the securitized market, with nonagency mortgages making up the remaining 34%.  The non agency share contained jumbo prime (8% of the total), Alt-A (13%), and sub prime (13%).  
A brief explanation of some of the technicalities is in order:

An Alt-A mortgage lies between Prime and Subprime in terms of loan quality.  Basically, three types of borrowers fall into this category: those with no credit history; those who do not themselves occupy the house and those who do not disclose necessary data like the current income. These mortgages tend to be of good credit.  Their key feature is limited documentation to serve as proof of income. 

Exhibit 3.2
Falling home prices





Ref: Wikipedia.org

Subprime borrowers have a credit quality that is too low for prime mortgages.  Reasons can include a flawed credit history or low income levels relative to the necessary mortgage payments. The main characteristic of subprime borrowers is their Fair Issac Corporation (FICO) score, a measure of the creditworthiness of the borrower. 

Exhibit 3.3




Ref: Wikipedia.org

Jumbo prime mortgages generally have a higher credit score than agency mortgages.  However, their main distinguishing characteristic is size. These loans exceed a specified size limit ($417,000 in 2007).  

Exhibit 3.4 
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Ref: Reserve Bank of Australia website www.rba.gov.au
Thanks to aggressive marketing efforts, the sub prime market boomed. Even as agency issuance declined during 2004-2006, there was a rise in subprime and Alt-A issuance.  This reflected the increasing unaffordability of homes both due to property appreciation and rising interest rates. Without relaxing the lending standards, it would have  been difficult to keep the mortgage lending boom going. The share of subprime mortgages to total originations was 5% ($35 billion) in 1994, 9% in 1996, 13% ($160 billion) in 1999, and 20% ($600 billion) in 2006.  

By 2006, as the housing market weakened, the sub prime market had peaked.  Indeed, during 2007, it became very difficult to obtain a subprime or Alt-A mortgage. Investors who had historically purchased securities backed by pools of subprime and Alt-A mortgage were no longer so willing to purchase the securities.  Thus originators had no one to sell the loans to and did not have the financial muscle to warehouse these loans.  As a result, many originators stopped making loans that did not qualify for agency guarantees. By mid-2007, the mortgage market was again dominated by the agencies. Most subprime originators went out of business, ceased operations or were acquired.  At the same time, the agencies seemed to have bitten off more than they could chew. The fortunes of Fannie Mae and Freddie Mac continued to plunge till they had to be bailed out by the US Government in early September 2008. 

Historical perspective

The current meltdown is not the first crisis in the subprime market.  An earlier crisis had happened in the US in 1998 and 1999, when many subprime lenders went out of business.  We first start with a brief review of that crisis. 
In the early 1990s, independent specialty finance companies moved into the vacuum created  by the demise of the thrift industry in the late 1980s. These thrifts had previously provided loans to homeowners who had been excluded from the action.  As they became more active in the housing market, these specialty finance companies took full advantage of accounting rules.   They booked the entire gain from a new loan at the time of origination, rather than over the term of the loan.  As a result, they could boost their profits through gain-on-sale accounting.  This led to a rapid increase in their stock prices and handsome payouts for the owners.   
However, the picnic was too good to last. Investors began to understand the accounting jugglery just as the 1998 liquidity crisis hit.  When credit lines were pulled, the specialty finance subprime lenders were no longer able to warehouse new loans. And they did not have the capital to add newly created loans to their balance sheets.  The resulting credit squeeze led to many bankruptcies or forced mergers with larger, better capitalized firms. 
Financial crises do occur from time to time. While they have common features, they are also different in some respects. The subprime market of the late 1990s was markedly different from the one that crashed in 2007.  The typical subprime loan in 1998 was a refinancing 30-year fixed rate loan or a 30-year, six-month floating rate loan based on LIBOR.  Borrowers were middle-aged homeowners who had been in their home for about 10 years and wanted to book capital gains in order to renovate the home, fund children’s college education or buy a new car.  Very few subprime borrowers used these mortgages to purchase a home. Indeed, those days, the term, subprime was far less used than “home equity.”
Another point to note is that the financial system was less complicated then. For example, credit default swaps had not taken off.  Also, very little credit and default analysis was done in the mid-1990s.  Nor was there the kind of media coverage that we see today. In fact, as the delinquency and loss rates began to rise in 1996 and 1997, there was very little comment from Wall Street because few research groups were tracking performance data at the time.
More about the current crisis

The recent crisis assumed monstrous proportions thanks to a combination of factors. These included:
· imbalances in the global financial system, 

· low interest rates, 
· political intervention, 
· a laissez-faire attitude on the part of government officials and regulators, 
· lax and predatory lending practices, 
· a false belief that the housing boom would go on forever, 
· a originate-to-distribute securitization process that separated origination from ultimate credit risk, 
· highly optimistic rating of mortgage securities by credit rating agencies.

· new derivatives like credit default swaps that fuelled speculation in segments of the mortgage market. 
Let us explore these themes in a little more detail in the following paragraphs. 
Many economists and market analysts believe the roots of the current financial melt down go back at least eight years in time. The US economy had been facing the risk of a deep recession after the dotcom bubble burst in early 2000. This situation was worsened by the 9/11 terrorist attacks, which created a great deal of panic and uncertainty among Americans. In response, the US Central bank, the Federal Reserve (Fed) under the leadership of Alan Greenspan tried to stimulate the economy by reducing interest rates aggressively. In particular, Greenspan hoped housing would get the momentum back into the US economy.  Between New Year’s Day 2001 and mid-2003, the Fed cut the Federal Funds rate from 6.5% to 1%. The rate remained at 1% for 12 months from July 2003 to July 2004.  Naturally people got an opportunity to borrow much more money than they otherwise would have been able to afford. 

As mentioned earlier, owning a house is part of the American dream. And the housing market, which is huge as mentioned earlier, has a big impact on the business cycle in the US. Not surprisingly, American politicians have strongly supported the cause of home ownership. Over the years, various pieces of legislation have been introduced in the US to make mortgages affordable to more people. 

· The Federal Housing Administration (FHA) was set up in 1934 to insure mortgage loans provided given by private firms.  Initially, a borrower had to make a 20% down payment to qualify for the loan.  Later, this requirement was reduced.  By 2004, the required down payment for FHA’s most popular program was 3%.

· The Home Mortgage Disclosure Act, 1975 asked lending institutions to report their loan data so that the underserved segments could be targeted for special attention.
· The Community Reinvestment Act (CRA), 1977 required institutions to provide loans to people in low and moderate income neighbourhoods. Congress amended CRA in 1989 to make banks’  CRA ratings public information.  In 1995, the regulators got the power to deny approval for a merger to a bank with low CRA rating.  
· The Depository Institutions Deregulatory and Monetary Control Act (DIDMCA), 1980 eliminated restrictions on home loan interest rates.  Financial institutions could charge borrowers a premium interest rate.

· The Alternative Mortgage Transaction Parity Act (AMTPA) allowed lenders to charge variable interest rates and use balloon payments.

Exhibit 3.5
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Ref: Reserve Bank of Australia website www.rba.gov.au
In 1992, Congress directed Fannie Mae (Fannie) and Freddie Mac (Freddie) to increase their purchases of mortgages going to low and moderate income borrowers.  In 1996, Fannie and Freddie were told to allocate 42% of this financing to such borrowers.  The target increased to 50% in 2000 and 52% in 2005.  Fannie and Freddie were also directed to support “special affordable” loans to borrowers with low income. Fannie and Freddie could sustain this aggressive lending as the markets believed there was an implicit guarantee from the government. So the cost of funds for these agencies was only slightly more than that of Treasury securities.  In September 2003, during House Financial Services Committee proceedings, suggestions were made to rein in Fannie and Freddie.  But people like Barney Frank who is leading the efforts to restore the health of the American banking system today, fought hard to maintain the status quo. 
President Bush personally championed the cause of housing when he articulated his vision of an “ownership society.”  In 2003, he signed the American Dream Down payment Act, a program offering money to lower income households to help with down payments. The Bush administration also put pressure on Fannie and Freddie to provide more mortgage loans to low income groups.  By the time of the sub prime crisis, these two pillars of the American housing system had become heavy investors in the triple A rated, senior tranches of CDOs, which lay at the heart of the crisis.  
At some points of time, Congress did raise some concerns about predatory lending, i.e., aggressive lending in which borrowers are not fully aware of the long term implications of the loan. In 1994, Congress passed the Home Ownership and Equity Protection Act (HOEPA) which authorised the Fed to prohibit predatory lending practices by any lender, irrespective of who regulated the lender.  The Fed however used these powers only sparingly. 
By mid-2004, fears about deflation had diminished while those about inflation had increased.  When the Fed got into a tightening act, the benchmark interest rate went up to 5.25%.  People who had borrowed when rates were 1% did not have time to adjust to the pressures of larger interest payments.  With traditional profit making opportunities drying up, lenders became willing to take greater risks and entered the subprime segment in a big way. They did this by introducing adjustable rate mortgages, which came with several options:

· Low introductory interest rate that adjusted after a few years.

· Payment of only interest on the loan for a specified period of time.

· Payment of less interest than was due, the balance being added to the mortgage.

· Balloon payments in which the borrower could pay off the loan at the end of a specified period of time.  

Adjustable Rate Mortgages (ARMs) had been around for the past 25 years.  But in the past, they were offered to creditworthy borrowers with stable incomes and who could make bigger down payments.  In 2006, 90% of the sub prime loans involved ARMs.

Traditionally, as a risk mitigation measure, lenders insisted that borrowers making small down payments must buy mortgage insurance. But insurance was costly. To allow home buyers to avoid buying mortgage insurance, generally required for large loans with low down payments, lenders counselled borrowers to take out two mortgages.  This way, they circumvented the system and made it easier than ever for people to get a mortgage loan. In short, borrowers and lenders collaborated to beat the system!
As homes became more and more unaffordable, lenders became even more aggressive.  Loans were offered without the need for borrowers to prove their income.  “Stated income” loans went mainstream. They came to be known as liars’ loans.  By 2006, well over half of the subprime loans were stated income loans. Some builders even set up their own mortgage lending affiliates to ensure that credit kept flowing even if traditional lenders refused to lend.
Home equity played a big role in fuelling the boom. As real estate prices continued to rise, sub prime borrowers were able to roll over their mortgages after a specified number of years. They paid the outstanding loan with funds from a new larger loan based on the higher valuation of the property.  Thus, borrowers could immediately spend the gain they booked on the property.  From 1997 through 2006, consumers drew more than $9 trillion in cash out of their home equity. In the 2000s, home equity withdrawals were financing 3% of all personal consumption in the US.

Even with soaring house prices, the market could not have expanded so much without securitization. Previously, mortgages appeared directly on a bank's balance sheet and had to be backed by equity capital.  Securitization allowed banks to bundle many loans into tradable securities and thereby free up capital.  Banks were able to issue more mortgage loans for a given amount of underlying capital.  
For securitisation to take off, clever marketing was required.  Few investors would have looked seriously at sub prime mortgage securities considered alone. To make subprime mortgages more palatable to investors, they were mixed with higher rated instruments.  In the products so created, different groups of investors were entitled to different streams of cash flows based on the risk return disposition of the investors.  These products came to be known as Collateralised Debt Obligations (CDOs). We shall cover CDOs in more detail a little later in the chapter. 
As mentioned in Chapter 2, the imbalances in the global financial system also played a crucial role in helping securitisation take off.  Many countries in the Asia Pacific and the Middle East had registered huge trade surpluses with the US and accumulated huge amounts of foreign exchange reserves.  Traditionally, these countries had invested their excess dollars in US treasury bills and bonds.  To generate more returns, they began to look at other US instruments including those related to mortgage, more seriously.   
Complex, opaque instruments and heavy speculation transformed the market conditions dramatically.  The basic principles of risk pricing were conveniently ignored.  Indeed, the risk pricing mechanism broke down
. A study by the Fed indicated that the average difference in mortgage interest rates between subprime and prime mortgages declined from 2.8 percentage points (280 basis points) in 2001, to 1.3 percentage points in 2007. This happened even as subprime borrower and loan characteristics deteriorated overall during the 2001–2006 period.  The more investors started to buy mortgage backed securities, the more the yields fell.  Eventually a high rated security fetched barely more than a sub prime mortgage loan.  But investors, having succumbed to the temptation, failed to back off. Rather than trying to reduce their positions, they tried to generate greater returns, using leverage.  

As mentioned earlier, the payment burden for subprime mortgage borrowers increased sharply after an initial period. Borrowers were betting on rising home prices to refinance their mortgages at lower rates of interest and use the capital gains for other spending. Unfortunately, this bet did not pay off.  Real estate prices started to drop in 2006 while interest rates rose. So the easy gains from refinancing mortgages evaporated.   Many of  the sub prime mortgages had an adjustable interest rate.  The interest rate was low for an initial period of two to five years. Then it was reset.  These reset rates were significantly higher than the initial fixed "teaser rate" and proved to be beyond what most subprime borrowers could pay. This double whammy, fall in home value and higher reset rates, proved to be too much for many borrowers.
To get an idea of the magnitude of the problem, the value of U.S. subprime mortgages had risen to about $1.3 trillion as of March 2007. Of this amount, the estimated value of subprime adjustable-rate mortgages (ARM) resetting at higher interest rates was $400 billion for 2007 and $500 billion for 2008. Approximately 16% of subprime loans with adjustable rate mortgages (ARM) were 90-days delinquent or in foreclosure proceedings as of October 2007, about three times the rate of 2005. By January 2008, the delinquency rate had risen to 21% and by May 2008 it was 25%. Subprime ARMs only represented 6.8% of the home loans outstanding in the US. But they accounted for 43.0% of the foreclosures started during the third quarter of 2007.

The number of home loan defaults rose from an annualised 775,000 at the end of 2005 to nearly 1 million by the end of 2006.  A second wave of defaults and foreclosures began in the spring of 2007.  A third wave of loan defaults and disclosures happened when home equity turned negative for many borrowers. As many as 446,726 U.S. household properties were subject to some sort of foreclosure action from July to September 2007. The number increased to 527,740 during the fourth quarter of 2007. For all of 2007, nearly 1.3 million properties were subject to 2.2 million foreclosure filings, up 79% and 75% respectively compared to 2006. These developments forced a crash in the housing market. At the start of 2007, new and existing home sales were running close to 7.5 million units per year.  By the end of the year, the number had fallen below 5.5 million.
Total home equity was valued (in the US) at its peak at $13 trillion
 in 2006.  This dropped to $8.8 trillion by mid-2008. Total retirement assets fell from $10.3 trillion to $8 trillion during the same period.  At the same time, savings and investment assets lost $1.2 trillion and pension assets $1.3 trillion during the same period.  
More about Securitisation 
A more detailed account of securitisation is in order. Securitisation as a concept was introduced by Lewis S Ranieri in 1977, but has gained currency only in recent years. The securitized share of subprime mortgages (i.e., those passed to third-party investors) increased from 54% in 2001, to 75% in 2006. Of the $10.7 trillion worth of residential mortgage debt, $6.3 trillion had been securitised
 by mid-2007.  A brief account of how securitisation works, follows. 
Securitisation as the name suggests converts loans into tradable securities.  Illiquid loans are packaged into a special purpose vehicle and sold in parcels to investors who are happy to receive payments from the underlying mortgages over time.  Effectively, securitisation aims at generating cash out of relatively illiquid instruments. Lenders can free up capital for more lending. On the other hand, investors receive returns higher than they would have got in case of equivalent traditional investments. In the early 2000s, as the housing market boomed, securitisation seemed to create a win-win situation for lenders and investors.   

Exhibit 3.6

Ref: The Economist, May 17, 2008.
As the market boomed, financial engineering and increased trading went hand in hand.  Many investment banks bought the mortgages from lenders and securitized these mortgages into bonds, which were sold to investors in various forms. This “plain vanilla” securitisation soon gave way to more sophisticated structured products.  Assets of different risk characteristics were combined.  The cash flows expected from these assets were tranched and traded in the extremely large and very liquid secondary mortgage market.  This is how Collaterised Debt Obligations (CDOs) were born.

Exhibit 3.7
	Why securitisation failed to spread risk

	· A large part of the credit risk remained in the banking system as banks were among the most active buyers of structured products.

	· Risks also remained in the banking system as sponsoring banks provided liquidity guarantees to structured investment vehicles.

	· Risk was not properly measured and priced by the credit rating agencies who were excessively optimistic about the prospects for the structured products.

	· AAA tranches were designed in such a way that they just managed to cross the threshold level needed to get the highest rating.  A slight change in the circumstances was all that was required to increase the probability of default and trigger off a ratings downgrade with cascading effects.

	· There was a moral hazard problem as the loan originating bank had less incentive to take particular care while approving loans.

	· Unlike traditional corporate bonds, whose fortunes are linked mainly to the firm’s performance, the performance of CDO tranches was affected by the performance of the economy as a whole.  In other words, risks that were largely diversifiable, were substituted by those that were highly systematic.  CDOs had a much less chance of surviving a severe economic downturn, compared to traditional corporate securities of equal rating.


Ref: (1) Markus K Brunnermeier, “Deciphering the liquidity and credit crunch 2007-08,” Journal of Economic Perspectives, Winter 2009.
(2) Joshua Coval, Jakub Jurek, Erik Stafford, “The Economics of Structured Finance,” Journal of Economic Perspectives, Winter 2009.

The originate-to-distribute model of securitisation ensured that the identity of the original instruments was completely lost.  Indeed, the instruments were transformed beyond recognition. Simple instruments became “exotic” ones. From the point of origination to the point at which it became part of a mortgage-backed security, various intermediaries were involved.  A brief account of the roles played by these intermediaries, follows.

Mortgage brokers had big financial incentives for selling complex, adjustable rate mortgages (ARMs), since they earned higher commissions
. In 2004, mortgage brokers originated 68% of all residential loans in the U.S., with subprime and Alt-A loans accounting for 42.7% of the total production volume of brokerages. 

The mortgage originator could be a bank, mortgage banker or mortgage broker. Banks and mortgage bankers used their own funds to originate mortgages unlike mortgage brokers, who acted as independent agents for banks or mortgage bankers. While banks used their traditional sources of funding to make loans, mortgage bankers typically used a line of credit to fund loans. 

Most banks and nearly all mortgage bankers, quickly offloaded newly originated mortgages in the secondary market. However, depending on their size and sophistication, originators might accumulate mortgages for a certain period of time before selling the whole package. There was risk involved for originators who held on to a mortgage after an interest rate had been quoted and locked in by a borrower. In general, mortgage originators made money through the fees that were charged to originate a mortgage and the difference between the interest rate given to a borrower and the premium the investors in the secondary market were prepared to pay.

Aggregators were large mortgage originators with ties to Wall Street firms and government-sponsored enterprises (GSEs), like Fannie Mae and Freddie Mac. Aggregators purchased newly originated mortgages from smaller originators, and along with their own originations, formed pools of mortgages. They either securitized these mortgages into private label mortgage backed securities (MBS) (by working with Wall Street firms) or agency MBSs (by working with government backed agencies like Fannie Mae and Freddie Mac.). Aggregators hedged the mortgages in their pipelines until the securities were sold to a dealer. Aggregators made profits by the difference in the price that they paid for mortgages and the price at which they could sell the MBSs created from those mortgages.


An MBS was typically sold to a securities dealer. Dealers frequently used MBS to structure other products with somewhat definite prepayment characteristics and enhanced credit ratings compared to the underlying MBS or whole loans. Dealers arbitraged through the spread in the price at which they bought and sold MBS.
Investors included foreign governments, pension funds, insurance companies, banks, GSEs and hedge funds.  In the build up to the sub prime crisis, some of these investors preferred to invest in high-credit rated mortgage products while others such as hedge funds typically invested in low-credit rated mortgage products and structured mortgage products with greater interest rate risk.  Typically, banks invested in senior instruments. Thanks to the high credit rating of these instruments, they had to keep little capital in reserve.  Insurance companies and various asset managers who were searching for higher returns invested in the mezzanine tranches.  At the same time, they were not bound by the same regulatory constraints as banks.  The hedge funds were prepared to move into equity tranches.  This meant more risk but there was no option as these funds, due to the very nature of their business model, had promised their clients very high returns. 
What happened essentially was that a huge shadow banking system was created.  Banks did not want to keep mortgages and loans on their balance sheet as they needed more capital backing.  Instead, they held MBS with low risk weights as per the Basle framework.  The funding for the loans increasingly came from non banking institutions.  These included investment banks, hedge funds, money market funds, finance companies, asset backed conduits and SIVs.

According to Mark Zandy of Economy.com, the shadow banking system provided credit to the tune of $6 trillion by the second quarter of 2007.  The shadow banking system was subject to minimal regulatory oversight and did not have to make significant public disclosures.  The use of leverage amplified the problem.  At the peak of the frenzy in 2005-06, some hedge funds were leveraging their investments as many as 50 times. 
More about CDOs and CDSs
One of the fascinating aspects of the sub prime crisis has been the degree of opaqueness created in the financial system by securitisation.  The vehicle which has made this possible is the Collateralised Debt Obligation (CDO). CDOs  allow asset backed securities to be mixed with subprime mortgage loans and placed into different risk classes, or tranches, each with its own repayment schedule. Upper tranches receive 'AAA' ratings as they are promised the first cash flows that come into the security. Lower tranches have lower priority but carry higher coupon rates to compensate for the increased default risk. Finally at the bottom, lies the "equity" tranche. Its cash flows may be wiped out if the default rate on the entire asset backed securities creeps above 5 to 7%. 
A simple illustration will explain how a CDO operates. Say a bank has granted 1000 subprime mortgage loans with an overall principal value of $ 300 million. 

Based on the historical delinquency rates of 4% and average losses for defaulted sub prime mortgages of 25%, the expected loss for the pool would be 4% of 25%, i.e., 1%, or USD 3mn. This loss rate would be too high for the instrument to achieve a AAA credit rating. 

So the bank redistributes the cash flows of the underlying mortgages to four different tranches.  Tranche 1, the "AAA"-rated tranche, has a senior claim on all interest and principal payments of the mortgage pool.  No other tranche may receive any cash-flows till all payments on the AAA tranche are met.  Its size equals say 80% of the overall volume of the mortgage pool, or 0.8 x 300 million, i.e., $240 million. 

Tranche 2, the "A"-rated tranche, is subordinated to the AAA tranche, but remains senior to all remaining tranches. Its size is 12% of the over-all volume, or 0.12 x 300  million i.e., 36 million. 

Tranche 3, the "BB"-rated or High Yield tranche represents another 5% of the overall volume, i.e., $15 million and is subordinated to both higher-rated tranches.  
The “Equity tranche” equals 3% of the pool volume, ie., $9  million and receives anything that is left over, after all other tranches are fully serviced. 

If the losses remain within $3 million, the equity tranche takes all losses while all other tranches receive the full amount of interest and principal payments.  Even with a cyclical rise in default rates, the AAA tranche would be well protected from losses. 

Let us assume that if delinquency rates rise to 25%, losses on defaulted subprime mortgages will rise to 50%. This may result in a loss rate of 0.25 x 0.5 = 12.5% i.e., (.125) (300) = $37.5 million. This would erase the Equity tranche (3%, 9 million) and the BB tranche (5%, 15  million) entirely.  The remaining losses ($13.5 million) would be absorbed by the A tranche which would lose 37.5% of principal (13.5/36). The AAA tranche would not carry losses, but its buffer for further losses would largely disappear.  It would be living at the edge, so to say!
Through the process of tranching, the subprime mortgage lenders found a way to sell their risky debt. Nearly 80% of these bundled securities were rated investment grade ('A' rated or higher), by the rating agencies, who earned lucrative fees for their work in rating the ABSs. 

Having found a way to originate and distribute risky mortgages, banks moved into subprime lending very aggressively. Basic requirements like proof-of-income and down payment were waived off by some mortgage lenders. By using teaser rates within adjustable-rate mortgages (ARM), borrowers were enticed into an initially affordable mortgage in which payments would skyrocket in a few years. The CDO market ballooned to more than $600 billion in issuance during 2006 alone - more than 10 times the amount issued just a decade earlier. 
Exhibit 3.8
Growth in outstanding credit default swaps
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Ref: The Turner Review - A regulatory response to the global banking crisis, published by: UK Financial Services Authority, www.fsa.gov.uk/pubs/other/turner_review; March 2009.

The need to satisfy risk management and regulatory capital requirements fuelled another financial innovation, the credit default swap (CDS). CDS was first introduced by J P Morgan in the early 1990s to hedge credit risk.  CDS effectively acts as an insurance.  The protection buyer pays a premium or spread at periodic intervals to the protection seller. The protection seller pays the buyer a predefined amount in case of a default or a lowering of credit rating.  CDS effectively replaces the credit risk of the counterparty by the risk of the protection seller.  
Unlike insurance, CDS is an unregulated market.  Moreover, unlike insurance where the insurance buyer owns the asset, CDS can be bought even without asset ownership.  Mortgage backed securities and CDOs make up the bulk of the CDS market.  Sellers of credit protection do not need to put aside capital as per regulatory guidelines.  While many banks insist on protection sellers putting aside some money, there are no industry standards.  
By mid-2008, the CDS market had exploded, reaching about $60 trillion at its peak.  Banks, hedge funds, insurance companies, mutual funds and pension funds were major players in the market.  Many complicated deals were structured.  A hedge fund might sell protection to a bank which might sell the same protection to another bank and so on with some transactions completing the full circle.  Synthetic CDOs invested the money they raised in risk free instruments and simultaneously sold CDS on securities. 
As the US housing market started to slow down, new homes sales stalled, sale prices flattened and default rates began to rise sharply. CDOs no longer looked so attractive to investors in search of high yield. Many of the CDOs had been re-packaged many times. So it became difficult to tell how much subprime exposure was actually in them. Many CDOs became unmarketable.  Doubts started to increase about the ability of the CDS protection sellers to discharge their obligations. Most mortgage lenders were forced to shut down their operations. 
Changing risk profile

As a result of securitization, the risk profile of mortgage backed  assets has changed drastically in recent years. 
Credit risk: Traditionally, credit risk has been assumed by the bank originating the loan. However, due to securitization, credit risk can be transferred to third-party investors. In exchange for assuming credit risk, third-party investors receive a claim on the mortgage assets and related cash flows.
Market risk: The valuation of MBS (Mortgage Backed Securities) and CDO (Collateralised Debt Obligations) is complex. The valuation is linked to the collectibility of subprime mortgage payments and the existence of a viable market for these assets. During the crisis, rising mortgage delinquency rates reduced the demand for such assets. Banks and institutional investors recognized substantial losses as they revalued their MBS downward. Several companies that borrowed money using MBS or CDO assets as collateral, faced margin calls, as lenders executed their contractual rights to get their money back. 
Liquidity risk: Many companies relied on access to short-term funding markets such as the commercial paper and repo markets. However, because of concerns regarding the value of the mortgage asset collateral linked to subprime loans, the ability of many companies to issue such paper was significantly affected. In addition, the interest rate charged by investors to provide loans for commercial paper increased substantially above historical levels. 

Counterparty risk: Major investment banks and other financial institutions took significant positions in credit derivative transactions. Due to the effects of credit, market and liquidity risks, the financial health of investment banks declined. Rising counterparty risk created further uncertainty in financial markets. 

Source: Laurie Goodman, Shumin  Li, Douglas Lucas, Thomas Zimmerman and Frank Fabozzi, “Subprime Mortgage Credit Derivatives,” John Wiley & Sons, 2008.
In the face of this growing uncertainty, investors became much more risk averse, and looked to unwind positions in potentially risky MBSs. Three-month Treasury bills became popular and yields fell sharply in a matter of days. (As bond prices increase, yields tend to fall). The spread between similar-term corporate bonds and T-bills, widened to unprecedented levels.  
Exhibit 3.9
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The "TED Spread" is a measure of credit risk for inter-bank lending. It i the diflerence
between: 1) the three-month U.S. treasury bill rate; and 2) the three-month LIBOR rate, which
represents the rate at which banks typically lend to each other. A higher spread indicates
banks perceive each other as riskier counterparties.
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The Liquidity Crunch

As the sub prime crisis unfolded, linkages among different markets became evident. The uncertainty in the interbank market spilled over to the corporate market, especially for lower rated loans and bonds.  Banks had been using junk bonds to finance leveraged buyouts.  They had hoped to off-load them to investors quickly.  But in the troubled environment, the junk bonds remained on the balance sheet.
Monolines briefly mentioned earlier, had been providing insurance on municipal bonds.  This was widely considered a pretty safe business as state and local governments rarely defaulted.  But many monolines expanded beyond this business.  They entered the CDS market in a big way.  The rating agencies threatened to downgrade the ratings of the bond insurer. And as the bond insurers were downgraded, so too were the bond issuers. Even municipalities with stable finances found interest rates on their bonds going up.
As the mortgage market correction gained momentum, investors began to focus more closely on credit quality and valuation challenges in illiquid markets.  The first signs of the impending liquidity squeeze came in the asset-backed commercial paper (ABCP) market, when issuers began to encounter difficulties rolling over outstanding volumes. When nervousness about funding needs and the liabilities of banks intensified, liquidity demand surged, causing a major disruption in the interbank money markets.

Markus Brunnermeier
, has explained how liquidity problems amplified the sub prime crisis in various ways.  When asset prices dropped, financial institutions’ capital eroded and, at the same time, lending standards and margins tightened. Both effects caused fire-sales, pushing down prices and tightening funding even further. Banks also became concerned about their future access to capital markets and started hoarding funds.

The nature of funding aggravated these problems. Most investors preferred assets with short maturities, such as short-term money market funds. It allowed them to withdraw funds at short notice to accommodate their own funding needs. It might also have served as a commitment device to discipline banks with the threat of possible withdrawals. On the other hand, most mortgages had maturities measured in decades. 
In the traditional banking model, commercial banks financed these loans with deposits that could be withdrawn at short notice. In the build up to sub prime, the same maturity mismatch was transferred to a “shadow” banking system consisting of off-balance-sheet investment vehicles and conduits. These structured investment vehicles raised funds by selling short-term asset-backed commercial paper with an average maturity of 90 days and medium-term notes with an average maturity of just over one year, primarily to money market funds. 
The strategy of off-balance-sheet vehicles—investing in long-term assets and borrowing with short-term paper—exposed the banks to funding liquidity risk. To ensure funding liquidity for the vehicle, the sponsoring bank had granted a credit line to the vehicle, called a “liquidity backstop.” As a result, the banking system still carried the liquidity risk.  When investors suddenly stopped buying asset-backed commercial paper, preventing these vehicles from rolling over their short-term debt, the assets came back to the  balance sheets of the banks.
Another important trend was an increase in the maturity mismatch on the balance sheet of investment banks, due to a growth in balance sheet financing with short-term repurchase agreements, or “repos.” Much of the growth in repo financing (as a fraction of investment banks’ total assets) was due to an increase in overnight repos. The fraction of total investment bank assets financed by overnight repos (as opposed to term repos with a maturity of upto three months) roughly doubled from 2000 to 2007. The excessive dependence on overnight repos caused serious liquidity problems as the crisis aggravated. 
Sub prime Terminology
Loan-to-Value Ratio
The loan-to-value (LTV) ratio refers to the loan amount divided by the value of a home. Higher the ratio, the greater the risk involved for the lender.
Credit Score

A credit score is a measure of the likelihood that a borrower will repay a debt.

FICO Scores

 FICO scores are tabulated by independent credit bureaus, using a model developed by Fair Isaac Corporation (FICO).  These scores range from 350 to 900, with higher scores denoting lower risk.
SISA/NISA/No ratio
Documentation is needed to verify the borrower’s financial circumstances and assess the repayment capability. Full documentation generally involves the verification of income and assets.  With limited documentation, either income or assets are not verified.  Limited documentation can take many forms, including SISA (stated income, stated assets), NISA (no income, income not provided, stated assets), No Ratio (income not provided, assets verified).

Alt A
Limited documentation is the key feature of Alt-A products.  In fact, the Alt-A market originally targeted borrowers who owned their own business and lacked traditional documentation such as employment and income verification.  Then, in the late 1990s, the agencies began to accept limited documentation for borrowers with higher FICO scores and lower LTVs.  
Agency Loans
All agency (Fannie Mae, Freddie Mac, Ginne Mae) loans for single family homes must be less than a specified limit  ($417,000 in 2007). The loan limit is reset annually.  Even though there  is a limit, the average loan size is much smaller. (In the third quarter of 2007, it was approximately $225,000 for new origination).
Jumbo Loans
Loans meeting the credit criteria of Fannie Mac & Freddie Mac except size are referred to as jumbo loans.     

Conforming / Non confirming loans
Alt-A  loans can be either conforming or  nonconforming.  Their average size of $294,000 falls midway between that of agencies and jumbos. Subprime loans are typically similar in size to agency loans.  However, there is a substantial minority of loans that are nonconforming in terms of size.

Debt-to-Income Ratio (DTI)
While the FICO score is used as an indicator of individuals’ willingness to repay their loan, DTI is used as a measure of the ability to repay.  Two DTI ratios are commonly used in mortgage underwriting: front-end DTI and back-end DTI.  The front-end ratio divides a homeowner’s housing payments (including principal, interest, real estate taxes, and home insurance payments) by gross income.  The back-end ratio divides total monthly debt payment (including housing-related payments plus all credit card and auto debt, as well as child support payments) by gross income.  In practice, FICO and DTI tend to be highly correlated.

Adjustable Rate Mortgages

As the name suggests, the interest rate in case of such mortgages varies over the life of the mortgage. The standard adjustable rate mortgage (ARM) is fixed for a period of time, and floats thereafter.  In agency, Alt-A, and jumbo lending, the standard ARM is fixed for 3, 5, 7 or 10 years, and resets annually thereafter.  Five years is the most common time to reset, with both 7- and 10-year terms more popular than the three-year term.

Borrowers taking out ARMs are generally looking to lower their monthly payments.  ARM borrowers are generally characterised by higher defaults.  They also have higher loss severity.

Interest-only Mortgages 
Here the borrower pays only interest and not principal for a period of time.  Borrowers taking out interest-only mortgages tend to have higher default rates than those  who use conventional 30-year mortgages.

Prime mortgages 

Prime mortgages are granted to borrowers with clean credit history and sufficient current income to meet payments.  
Subprime Mortgages

Mortgages of poor credit quality, typically with a flawed credit history or low income levels in relation to the mortgage payments involved.  They have very low credit score. 
Conduit

A conduit is a medium or a legal vehicle formed to hold receivables transferred by the originator on behalf of the investors.  It is a Special Purpose Vehicle (SPV) which holds the receivables transferred by different originators, financed by the issue of commercial paper.  In case of a liquidity crunch, investors in such vehicles can encounter difficulties in accessing the money market to refinance the receivables.  Conduits don't need to be consolidated in financial reporting.

Level 1,2, 3 valuations

A three level hierarchy exists for measuring "fair values" of assets and liabilities. 

-
Level 1 means the values come from quoted prices in active markets. 

-
Level 2 valuation techniques are based on "observable inputs", such as recent transaction prices for 
similar items. 

-
Level 3 is based on valuation techniques using "unobservable inputs”. 
Such inputs incorporate all 
factors which market participants would consider when pricing the asset (or liability) in a current 
transaction at the balance sheet date. 
Mortgage pass through securities
Such securities are created by pooling mortgages and selling shares or participation certificates in the pool. The cash flows of such securities depend on the cash flows of the underlying pool of mortgages.  When cash flows of mortgage related products are redistributed to different bond classes, the resulting securities are called collateralised mortgage obligations.  The collateral is nothing but the mortgages underlying the cash flows. Collateralised debt obligation is a more general term with the underlying assets including various kinds of debt instruments.
Stripped mortgage backed securities

In some mortgage backed securities, there are only two bond classes.  One bond class receives all of the interest and the other all of the principal.  The one which receives only the interest is called interest only mortgage strip.  The one receiving only the principal is called principal only mortgage strip.
Source: Laurie Goodman, Shumin  Li, Douglas Lucas, Thomas Zimmerman and Frank Fabozzi, “Subprime Mortgage Credit Derivatives,” John Wiley & Sons, 2008.
How the Investment banks were trapped
In mid-2007, SIVs held $1.4 trillion of sub prime MBSs and CDOs. Banks found SIVs attractive for more than one reason. Not only could sizable profits be generated for creating and managing SIVs, but also due to their off balance sheet nature, little capital was needed to back them.  
SIVs issued commercial paper to finance much longer term investments.  This was fine as long as money market funds were willing takers.  But when the performance of the SIVs deteriorated, the money market funds withdrew. So, the SIVs turned to their parent companies for funding. In late 2007, when nearly all the SIVs looked like failing simultaneously, the big banks brought the SIV investments back to their balance sheets.  
Conduits were similar to SIVs.  They held the loans until they could be pooled into securities.  Conduits were also funded with short term paper.  Like the SIVs, the conduits also ran into trouble when the money market funds withdrew.

In hindsight, it is clear that one distorting force leading to the popularity of SIVs was regulatory and ratings arbitrage. The Basel norms  required that banks hold capital of at least 8 percent of the loans on their balance sheets. This capital requirement was much lower for contractual credit lines. Moreover, there was no capital charge at all for “reputational” credit lines—noncontractual liquidity backstops that sponsoring banks provided to SIVs to maintain their reputation. Thus, moving a pool of loans into off-balance-sheet vehicles, and then granting a credit line to that pool to ensure a AAA-rating, allowed banks to reduce the amount of capital they needed to hold to conform with Basel  regulations. While all this happened, the risk for the bank remained essentially unchanged. 
Raghuram Rajan
 has raised a very interesting point.  Why did the originators of these complex securities—the financial institutions that should have understood the deterioration of the underlying quality of mortgages—hold on to so many of the mortgage-backed securities (MBS) in their own portfolios?  Clearly, some people in the bank thought these securities were worthwhile investments, despite their risk. Investment in mortgage securities seemed to be part of a culture of excessive risk-taking that had overtaken many banks. A key factor contributing to this culture is that, over short periods of time, it is very hard, especially in the case of new products, to tell whether a financial manager is generating true alpha  (excess returns) or whether the current returns are simply compensation for a risk that has not yet shown itself but will eventually materialize. In short, are the returns being measured after adjusting for the full cost, including the risk involved?  A simple example illustrates this point. Consider credit insurance.  If traders are given bonuses by treating the entire insurance premium as income, without setting apart a significant fraction as a reserve for an eventual payout, they have a strong incentive to get more of such business and earn more bonuses.  Thus, the traders in AIG wrote credit default swaps, pocketed the premiums as bonuses, but did not bother to set aside reserves in case the bonds covered by the swaps actually defaulted. And the traders who bought AAA-rated mortgage backed securities (MBS) were essentially getting the additional spread on these instruments relative to corporate AAA securities (the spread being the insurance premium) while ignoring the additional default risk entailed in these untested securities. 
Exhibit 3.10
Where Did all the AAAs Go?
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Ref: IMF Global Financial Stability Report, October 2009, www. imf.org

Many investment banks fell unwittingly into the CDO trap, by moving heavily into super-senior debt, the tranche with the highest priority for receiving cash flows if the CDO defaulted. Rating agencies gave super-senior CDO debt a triple-A rating, irrespective of what constituted the CDO. Thanks to the triple-A tag, banks were only required to hold minimal capital against super senior debt. This debt typically offered a spread of about 10 basis points over risk-free bonds. Some banks kept tens of billions of dollars of super-senior debt on their balance sheet and looked at the spread as an easy and continuing source of profit.  
Looking back, it is clear that the triple A rating given to the super senior tranche was completely illusory. Joseph R Mason
, has dealt in detail with the rating discrepancies Corporate bonds rated Baa, the lowest Moody's investment rating rating, had an average 2.2 per cent default rate over five-year periods from 1983 to 2005. From 1993 to 2005, CDOs with the same Baa rating suffered five-year default rates of 24 per cent. In other words, Baa CDO securities were 10 times as risky as Baa corporate bonds. Similarly, over time horizons of both five years and seven years, S&P attached a higher default probability to a CDO rated AA than to an ABS rated A. Over a three year time horizon, a CDO rated AA had a higher probability of default than an ABS rated A-. 
Such ratings created some intriguing possibilities.  A seven-year ABS rated AA+ had an idealized default probability of 0.168%. If the security (all by itself) was repackaged and called a CDO, it might get  a rating of AAA because the idealized default rate for the AAA rated CDOs was  0.285% over seven years. As Mason put it, “Municipal bond insurance for an Al state general obligation bond therefore merely translates the Al municipal rating to the Aaa corporate (global) rating of the monoline guarantor without any reduction in risk.”
As Anna J Schwartz has mentioned
, “The design of mortgage-backed securities collateralized by a pool of mortgages assumed that the pool would give the securities value. The pool, however, was an assortment of mortgages of varying quality.” The designers left it to the rating agencies to determine the price of the security. But the rating agencies had no formula for this task. They assigned ratings to complex securities as if they were ordinary corporate bonds. And these ratings overstated the value of the securities and were fundamentally arbitrary. Rather than admitting the inadequacy of their rating models and adopting a conservative rating approach, the rating agencies enthusiastically took part in the party that was going out of control. 
As Joshua Coval, Jakub Jurek and Eric Stafford
 have mentioned, structured finance products received high ratings far more liberally than justified. In 2007, roughly 60% of all global structured products were AAA rated in contrast to less than 1% of corporate bond issues.  The AAA ratings combined with high yields resulted in tremendous demand for structured products like CDOs.  In 2006, Moody’s earned 44% of its revenues from rating structured products, compared to 32% in case of structured products. 

According to Brunnermeier
, “rating at the edge” might also have contributed to favorable ratings of structured products versus corporate bonds. While a AAA-rated bond represented a band of risk ranging from a near-zero default risk to a risk that just made it into the AAA-rated group, banks worked closely with the rating agencies to ensure that AAA tranches were always sliced in such a way that they just crossed the dividing line to reach the AAA rating. 
Fund managers, “searching for yield,” were attracted to buying structured products because they promised high expected returns with a small probability of catastrophic loss. In addition, some fund managers may have favored the relatively illiquid junior tranches precisely because they traded so infrequently and were therefore hard to value. These managers could make their monthly returns appear attractively smooth over time because they had some flexibility with regard to when they could revalue their portfolios.

The blunders made by the rating agencies became evident when 27 of the 30 tranches of asset backed CDOs underwriten by Merrill Lynch in 2007 were downgraded from AAA to junk.  Overall, in 2007, Moody’s downgraded 31% of all tranches for asset  backed CDOs it had rated and 14% of those initially rated AAA.  By mid 2008, the market for structured finance products had well and truly collapsed.

As information flowed about the poor quality of the underlying assets, the markets became increasingly weary about CDOs and their tranches.  The prices of some tranches of debt fell by 30 per cent in a few months.  Instead of booking profits, banks were faced with the possibility of write downs.  Yet few anticipated the quantum of the write downs.  Only as banks like UBS, Citigroup and Morgan Stanley started to announce big losses during the second half of 2007, the magnitude of the crisis became more evident. 
Exhibit 3.11
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The crisis deepens

Events took a sharp turn in mid March 2008 when investor concerns about Bear Stearns (Bear), an icon on Wall Street suddenly increased.  Bear Stearns had bet big on the residential mortgage market.  It had issued mortgage securities and also acquired mortgage lending firms that originated the loans underlying these securities.  Being a broker dealer, Bear depended on other institutions for liquidity. As uncertainty increased in the market, doubts grew about Bear’s ability to meet its obligations.  When Bear’s shares were hammered down by speculative trading, panic in the financial markets grew.  
In early 2007, the typical price of a credit default swap, (cost of credit protection) tied to the debt of an investment bank like Bear had been about 25 basis points.  By March 14, the cost of buying protection on Bear’s debt had increased to 850 basis points
. The widening spread predicted a high probability of default. Doubts about the very existence of Bear mounted. Over a weekend of hectic negotiations, the Fed worked closely with JP Morgan Chase, which agreed to take over Bear with the Fed guaranteeing the outstanding liabilities of Bear Stearns. The Fed pledged $29 billion to cover Bear’s loan obligations. 
Many thought that the collapse of Bear signalled an end to the banking crisis.  But it only proved to be a lull in the storm.  It was in August that the action again started to pick up.  Fannie and Freddie announced their fourth consecutive quarterly loss. On September 7, the US Treasury was forced to bail out the two agencies. Meanwhile, the fortunes of Lehman Brothers, another investment banking icon on Wall Street, had fluctuated wildly in the past few months. Lehman came close to bankruptcy, a couple of times but was saved at the last moment by some desperate measures. On September 15, Lehman threw in the towel and filed for bankruptcy.  A big surprise followed the next day when the US Treasury announced a $85 billion bailout of AIG, the respected, global insurance company. AIG had taken huge positions in CDS without realising that credit default insurance was a completely different business compared to its traditional insurance activities. Meanwhile, Merril Lynch, realising it would be difficult to survive as an independent entity, decided to merge with Bank of America.  Many of the deeper problems plaguing Merril would become evident only later. At the same time, Goldman Sachs and Morgan Stanley accepted a proposal from the US Treasury to convert themselves from pure play investment banks into bank holding companies.  In short, the complexion of Wall Street changed completely in a week.
Exhibit 3.12
Financial Sector Credit Default Swap Spreads
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In the last quarter of 2008, the Fed slashed the benchmark Federal Funds rate to zero. At the same time, the US Treasury continued its efforts to pump in capital into many of the leading banks.  A major fiscal stimulus – government spending and tax cuts - was initiated by the Bush administration to mitigate the crisis. The fiscal measures were further strengthened by the new administration led by Barack Obama. A package announced by Treasury Secretary, Tim Giethner on March 23, 2009 was well received by the markets.  But the growing indebtedness of the US and the bourgeoning budget deficit have undoubtedly damaged the credibility of the dollar.  In a remarkable reversal of events, the Chinese who are major investors in US T Bills have started delivering sermons to the US administration on how to manage their economy.  And US officials like Tim Giethner and Hilary Clinton have been making trips to the Middle Kingdom to offer assurances to the Chinese on the long term strength of the American economy! 
Conclusion

Charles Calomiris
 has summed up the policy failures that lay behind for the melt down of 2007-08. Lax Fed interest rate policy, especially from 2002 through 2005, promoted easy credit and kept interest rates very low for a protracted period. Numerous government policies and initiatives specifically promoted subprime risk-taking by financial institutions. Those policies included  political pressures from Congress on Fannie Mae and Freddie Mac to promote “affordable housing” by investing in high-risk subprime mortgages, lending subsidies policies via the Federal Home Loan Bank System and FHA
 subsidization of high mortgage leverage and risk. Besides, GSE mortgage foreclosure mitigation protocols were developed in the late 1990s and early 2000s to reduce the costs to borrowers of failing to meet debt service requirements on mortgages.
At the same time, government regulations on share ownership in banks has made effective corporate governance within large financial institutions virtually impossible. Pensions, mutual funds, insurance companies, and banks are restricted from holding anything but tiny stakes in any particular company. So these professional investors can do little in terms of promoting any change within badly managed firms.

Hostile takeovers often provide an alternative means of discipline for poorly managed firms. But they are not a feasible source of discipline for financial companies as they are people centric.  Firms will not risk an exodus of key talent by making hostile bids. It is also difficult for a hedge fund or private equity investor to become a major block holder in a financial firm and try to change it from within. The Bank Holding Company Act in the US prevents any entity with a controlling interest in a nonfinancial company from acquiring a controlling interest in a bank holding company.

Meanwhile deregulation triggered off various financial innovations of questionable value.  Indeed, many  innovations that claimed to slice and dice risk to cater to the requirements of different investor segments miserably failed.  For example, securitisation was encouraged on the grounds that it would lead to risk diversification.  But that did not happen because of perverse incentives and the moral hazard problem.  A bank which holds a loan has a strong incentive to monitor borrowers and work with them in case of a default.  Such a bank will also be careful right from the stage of making the loan.  But thanks to securitisation, ownership and responsibility evaporated. As Mark Zandy
 has mentioned, “At every stage along the long securitisation chain, there was a belief that someone else would catch the mistakes and preserve the integrity of the process.  The mortgage lender counted on the Wall Street Investment banker, who counted on the CDO manager, who counted on the ratings analyst or perhaps the regulator.” 

Auction Rate Security was another financial innovation that failed miserably. By appearing long-term to the borrower but short-term to the lender, it created an illusion. As Schwartz mentions
, “A funding instrument that is long-term for one party must be long-term for the counterparty.”  In other words, financial instruments must create real, not illusory value to be useful to society.
That brings us next to the rating agencies, whose role has come for a lot of critical examination. As Mason mentions, ratings agencies claim that the “issuer pays” model has been adequately insulated from inherent conflicts of interest. But there are few takers for this argument. Large institutional investors are tired of buying ratings that are prepared for issuers and have been shown to be significantly biased.  It will take some time before the “issuer pays” model is replaced by an “investor pays” model.
At the same time, the problem is much deeper than issuers trying to get favourable ratings by misrepresenting reality. The "opinions" of rating agencies carry substantial regulatory weight. Indeed, as Mason points out, “The regulatory use of ratings has changed the constituency demanding a rating from free-market investors interested in a conservative opinion to regulated investors looking for an inflated one.” 
Meanwhile, rating agencies have become a cosy club.  These agencies are also relatively immune to the loss of business. Issuers must have ratings, even if investors do not find them accurate. And there are not too many raters around. 

Could the meltdown have been better anticipated? The sub prime crisis is not the first financial bubble in history.  There have been various bubbles in the past relating to tulip bulbs, canals, cotton, technology stocks, commodities, specific types of debt, etc.  Though they look different at a glance, all financial crises have common characteristics. An extraordinary increase in liquidity expands the credit activity and ultimately creates a bubble in a specific asset or asset class. For example, during the Japanese real estate bubble, the 3.4 square kilometers of Tokyo Imperial Palace and Gardens were valued at more than all of the real estate in California!  Then as the bubble increases in size beyond a point, a few people, usually those responsible for starting the bubble begin to sell.  This seeds doubts in the market.  Soon these doubts start to increase. When the bubble bursts, there is panic, a crisis of confidence develops, consumers stop spending and recessionary trends strengthen. And it takes a long time for confidence to return to the markets.

Compared to past crises, however, the extent and magnitude of the current crisis is truly unprecedented. Japan's stock and real estate market bubbles were almost exclusively contained to that country. The tech market bubble of 2000 was restricted to one sector of the US economy.  The sub prime crisis that started in the US, spread across the international financial system. Through the money markets, the crisis spread to the real sector.  Many corporates began to find it difficult to meet their working capital requirements. 
Financial crises seldom go away on their own.  It usually takes strong political leadership, will and loud and clear communication to deal with a financial crisis. Early and decisive government action, to recapitalise banks and deal with troubled debts, can minimise the cost to the taxpayer and the damage to the economy.  For example, Sweden quickly took over its failed banks after a property bust in the early 1990s and recovered relatively fast.  In contrast, thanks to the slow pace of government intervention, Japan took a decade to recover from a financial bust. The crisis ultimately cost its taxpayers a sum equivalent to 24% of GDP. 
In the current crisis, the US Fed and Treasury have certainly moved very fast as indeed have other central banks and governments in many other developed countries. Barrack Obama’s, administration has launched various initiatives to restore confidence.  A recovery has begun though we cannot be sure whether it will be sustained.  Whatever be the nature of recovery, it is clear that it will take quite some time before the “animal spirits” return.  It will be a long time indeed before the sub prime crisis  becomes completely forgotten!
Annexure

Sub Prime Timeline

2001: The US Federal Reserve (The Fed) lowers the benchmark Federal funds rate 11 times, from 6.5% (May 2000) to 1.75% (December 2001). 

2002: Annual home prices appreciate by 10% or more in California, Florida, and most Northeastern states. 

2003: The Federal Funds (Funds) rate touches 1%.

2004: Arizona, California, Florida, Hawaii, and Nevada record annual housing price growth in excess of 
25% 
per year. 
2005: The booming housing market halts abruptly in many parts of the U.S. in the late summer of 2005. 

2006: Prices are flat, home sales fall, resulting in inventory buildup. 

2007: Home sales continue to fall. The subprime mortgage industry collapses.  Banks find themselves in big trouble.
· February–March: More than 25 subprime lenders declare bankruptcy, announcing significant losses, or putting themselves up for sale. 

· March 5: HSBC indicates high delinquency rates in its portfolio of sub prime mortgages.

· April 2: New Century Financial, the largest U.S. subprime lender, files for Chapter 11 bankruptcy protection. 
· June 22: Two Bear Stearns hedge funds that had invested in mortgage backed securities run into problems.

· June 28: The Fed leaves the Funds rate unchanged at 5.25%.

· July 11: S&P places 612 securities backed by sub prime residential mortgages on credit watch.

· July 31: Bear Stearns liquidates its two troubled hedge funds.

·  August 6: American Home Mortgage files for Chapter 11 bankruptcy.

· August 7: The Fed leaves the Funds rate unchanged at 5.25%.

· August 9: BNP Paribas suspends operations on three investment funds. The European Central Bank (ECB) pumps $95 billion into the banking system. 

· August 16: Countrywide Financial Corporation, the biggest U.S. mortgage lender, narrowly avoids bankruptcy by taking out an emergency loan of $11 billion from a group of banks. 

· August 17: The Fed lowers the primary credit rate by 50 basis points to 5.75% from 6.25%. Sachsen LB is bailed out by the German savings bank association.

· August 31: President Bush announces a limited bailout of U.S. home owners unable to pay the rising interest costs on their debts. 

· September 10: Victoria Mortgage of the UK goes bankrupt.

· September 14: A run on the bank starts at the Northern Rock, England’s fifth largest mortgage lender.  Bank of England starts providing liquidity support. 

· September 18: The Fed lowers the target Federal Funds rate to 4.75%. 

· October: Global banks, Citi, Merrill, UBS announce major losses.

· October 15–17: A consortium of U.S. banks backed by the U.S. government announces a  Master Liquidity Enhancement Conduit to purchase mortgage backed securities from a special purpose vehicle following a sharp decline in  mark-to-market value. 

· October 31: The Fed lowers the Funds rate from 4.75% to 4.5%. 

· November 1: The Fed injects $41 billion into the money supply for banks to borrow at a low rate. 

· November 8: Moody’s announces it will re-estimate the capital adequacy ratios of US Monoline insurers.
· December 6: President Bush announces a plan to freeze the mortgages of a limited number of mortgage debtors holding adjustable rate mortgages. He also asks Congress to temporarily reform the tax code to help home owners refinance during this time of housing market stress and pass legislation to reform Government Sponsored Enterprises (GSEs) like Freddie Mac and Fannie Mae. 

· December 10: UBS announces measures to raise capital following big write downs.

· December 11: The Fed reduces the Funds from 4.5% to 4.25%.

· December 12: Central Banks of the UK, the US, Europe, Switzerland and Canada together announce measures to improve liquidity in short term markets. The Fed sets up a Term Auction Facility under which fixed amounts of term funds will be auctioned to commercial banks against a wide variety of collateral.

· December 21: Citi, J P Morgan and Bank of America abandon plans for the Master Liquidity Enhancement Conduit. 

2008 

· January 11: Bank of America confirms purchase of Countrywide.

· January 18: Fitch downgrades AMBAC, the monoline insurer.

· January 22: The Fed acknowledges the need for urgent action by slashing the target Federal Funds rate by 75 basis points  to 3.5%.

· January 24: Societe Generale, the French bank reports trading losses due to fraudulent trading.

· January 30: The Fed cuts target Federal Funds rate again from 3.5% to 3%. In less than 10 days, the Fed has cut rates by 125 basis points. 

· February 13: President Bush signs the Economic Stimulus Act of 2008 into law.

· February 17: The UK government announces the temporary nationalization of Northern Rock. 

· March 11: The Fed sets up a Term Securities Lending Facility to lend upto $200 billion of Treasury securities for 28 day terms against a range of securities. 

· March 14: Bear Stearns gets Fed funding as its shares plummet. 

· March 16: Bear Stearns is acquired by JP Morgan Chase in a distress sale. The deal is backed by the Fed which provides guarantees to cover possible Bear Stearn losses. The Fed announces the establishment of a Primary Dealer Credit Facility.

· March 18: The Fed cuts interest rates again, reducing the target Federal Funds rate by 75 basis points to 2.25%.
· April 30: The Fed cuts the Funds rate by 25 basis points to 2%.

· June 5: S&P downgrades monoline bond insurers AMBAC and MBIA from AAA to AA.

· June 25: The Fed leaves the Funds rate unchanged at 2%.
· July 11: IndyMac Bank, the largest savings and loan association in the Los Angeles area and the seventh largest mortgage originator in the United States is closed.

· July 15: The SEC issues an emergency order temporarily prohibiting naked short selling in the securities of Fannie Mae, Freddie Mac and primary dealers.

· July 13: As pressure mounts on Freddie Mac & Fannie Mae, the government launches a rescue plan.

· July 30: The Housing and Economic Recovery Act of 2008 comes into effect.  The Act authorises the Treasury to purchase Fannie Mae & Freddie Mac obligations.  Regulatory supervision of the GSEs is now transferred to a new Federal Housing Finance Agency.

· August 5: Fed keeps the Funds rate unchanged. 

· August 6-8: Fannie Mae  and Freddie Mac report fourth consecutive quarterly losses and cut dividends.

· September 7: The US Government places Fannie Mae and Freddie Mac in government conservatorship.
· September 15: Lehman Brothers files for bankruptcy. Bank of America announces it will purchase Merrill Lynch for $50 billion.
· September 16: The US Treasury backs a desperate $85 billion  loan by the Fed to avert the collapse of AIG.  Fed keeps the Funds rate unchanged. The net asset value of shares in the Reserve Primary Money Fund, a money market fund,  falls below $1 due to losses on Lehman commercial paper and medium term notes.

· September 18: The merger of Lloyds TSB, HBOS is announced. The UK Financial Services Authority bans short selling of financial shares.

· September 19: The US Treasury announces a temporary guarantee for US money market mutual funds.  SEC bans short selling of financial stocks.

· September 20: The US Treasury announces plans to purchase upto $700 billion of troubled assets under the Troubled Asset Relief Program (TARP).

· September 21: Goldman Sachs and Morgan Stanley receive Fed approval to become bank holding companies.
· September 23: Berkshire Hathaway decides to invest $5 billion in Goldman Sachs.

· September 25: Washington Mutual is closed down. JP Morgan Chase announces the purchase of Washington Mutual’s banking operations.

· September 29:  The governments of Belgium, Netherlands and Luxembourg announce the bailout of Fortis.

· September 30: Dexia receives capital injection from shareholders and governments of Belgium, France and Luxembourg. Irish Government announces a guarantee for depositors in banks.

· October 3: The Emergency Economic Stabilization Act of 2008 (EESA) is signed into law.  Through EESA, the US Treasury gets the authority to take various actions to  stabilize and provide liquidity to the US financial markets.  The US Treasury can now buy troubled assets from financial institutions under the Troubled Asset Relief Program (TARP).  Under the capital purchase program (CPP), the Treasury can also directly purchase the equity of financial institutions.   The US House of Representatives approves a plan by the Treasury to buy “toxic assets” from banks as part of a $700 bn package. Wells Fargo and Wachovia agree to merge. UK FSA raises the limit of deposit guarantee to £ 50,000. 

· October 7: The deposit insurance coverage in the US increased to $ 250,000 per depositor.

· October 8: After more than 5  months , the Fed cuts the Funds rate by 50 basis points to 1.5%.

· October 14: US Treasury Secretary, Hank Paulson changes course and announces plans to buy equity in banks. Under the authority of the EESA, the Treasury announces that  $250 billion of capital will be made available to American financial institutions. 
· October 28: The US Treasury purchases a total of $125 billion in preferred stock in nine US banks under the CPP. 

· October 29: The Funds rate is further reduced by 50 basis points to 1%.

· November 12: Paulson drops plans to buy toxic assets.
· November 14: US Treasury purchases $ 33.5 billion in preferred stock in 21 US banks. 

· November 16: G 20 leaders promise united action on the global crisis.  But there is little to suggest an unified approach to the crisis.
· November 23: The US authorities announce support to Citi in the form of guarantees, liquidity access and collateral.

· November 25: The Term Assets Backed Securities Lending Facility (TALF) is created.

· December 16: Signalling that fears of deflation could not be ruled out, the Fed establishes a target of 0 - .25% for the effective Fed funds Rate.  With this, the Fed no longer has any scope to cut interest rates.

2009  

· January 8: Bank of England reduces Bank Rate by 0.5 percentage points to 1.5%.
· January 16: US authorities announce support to Bank of America in the form of guarantees, liqudity access and capital.
· February 5: Bank of England reduces Bank Rate by 0.5 percentage points to 1.0%.

· February 10: US Treasury announces a Financial Stability Plan. This includes‘stress tests’ to assesses the need for capital injections, the creation of a  Public-Private Investment Fund to acquire  troubled loans and other assets from financial  institutions, expansion of the TALF, and new  initiatives to stem residential mortgage foreclosures and to support small business lending.

· February 17: President Obama signs into law the ‘American Recovery and Reinvestment Act of 2009’. The Act includes a variety of spending measures and tax cuts intended to promote economic recovery.

· February 26: Royal Bank of Scotland (RBS) announces an attributable loss of  £24.1 billion.

· February 27: The US Treasury announces its willingness to convert up to US$25 billion of Citigroup preferred stock  issued under the CPP into common equity.

· March 2: The US authorities announce a restructuring of their assistance to AIG, providing as much as $30 billion of  additional capital.

· March 3: The US authorities announce the launch of the TALF. Under the program, the New York Fed announces it will lend up to US$200 billion to  eligible owners of certain AAA-rated  asset-backed securities.

· March 5: The Bank of England reduces Bank Rate by 0.5 percentage points to 0.5% and announces  £75 billion asset purchase programme.

· March 18: The Fed maintains the target range for the Funds rate at 0% to 0.25% and announces an expansion of over  US$1 trillion in its planned asset purchases for the year.

· March 19: The US Treasury announces $5 billion support for the automotive industry. 

· April 2: G20 Summit communiqué announces a trebling of the IMF’s available resources to  US$750 billion.

· April 22: IMF issues warning that the global economy will decline by  1.3% in 2009, the weakest performance since World War II.

· May 6: IMF approves a US$20.6 billion credit line for Poland.

· May 7: The Fed releases the results of the stress test of the 19 largest US bank holding  companies. The assessment finds that losses at  the 19 firms during 2009 and 2010 could be  $600 billion and ten firms would need to add, in aggregate, $185 billion to their capital to  maintain adequate buffers if the economy were  to enter the more adverse scenario considered in  the programme.

· May 7: The Bank of England maintains the Bank Rate at 0.5% and increases the size of the asset purchase programme  by £50 billion to £125 billion. 

· May 7: The ECB announces it will lower its policy interest rate to 1.0%, after reducing it by 50 basis  points in March and 25 basis points in April. It indicates plans to purchase around €60 billion of  covered bonds. 

· May 7: The European Investment Bank becomes an eligible counterparty in the  Eurosystem’s monetary policy operations.

· June 1: General Motors and three domestic subsidiaries announce that they have filed for  relief under Chapter 11 of the US Bankruptcy  Code.

· June 9: The US Treasury announces that ten of the largest US financial institutions participating in the CPP  have met the requirements for repayment.

· June 17: President Obama announces a comprehensive plan for regulatory reform that will give the Fed new responsibilities for consolidated supervision of systemically important banks. The proposal calls for the creation of a Financial Services Oversight Council. New authority is proposed for the Fed to supervise all firms that pose a threat to financial stability.
· July 21: Ben Bernanke testifies to the Congress that extreme risk aversion is receding.
· August 17: The Fed and Treasury announce the extension of TALF.
· August 25: Ben Bernanke is appointed as the Fed Chairman for a second term subject to Congress approval.
· September 14: The US Treasury releases a report that focuses on winding down those programs that were introduced to cope with systemic failure. 
Case Illustration: The Collapse of Lehman Brothers

Introduction
On September 15, 2008, Lehman Brothers, the well known investment bank, filed for Chapter 11 bankruptcy protection.  The collapse of Lehman marked the largest bankruptcy in U.S. history and the largest failure of an investment bank since the failure of Drexel Burnham Lambert 18 years earlier. It marked a turning point in the sub prime meltdown. 
The Lehman collapse had major repercussions for the financial markets as the events of the next three months would testify. The Dow Jones closed down just over 500 points on September 15, 2008, the largest drop in a single day since September 11, 2001. The collapse of Lehman even had implications for the US presidential elections.  An evenly matched presidential race till that point of time, changed into a clear lead for Barack Obama as the markets looked for a leader who could bring calm to a highly turbulent business environment. 
After Lehman collapsed, other banks tried to step into the vacuum. On September 16, the British bank Barclays announced it would purchase Lehman's North American investment-banking and trading divisions along with its New York headquarters building. A few days later, Nomura Holdings announced that it would acquire Lehman’s franchise in the Asia Pacific region, including Japan, Hong Kong and Australia as well as the investment banking and equities businesses in Europe and the Middle East. Lehman Brothers' Investment Management business, including Neuberger Berman, was sold to its management on December 3, 2008. Thus came to an end one of the most respected banks on Wall Street. 

Background

German immigrants to the US set up Lehman Brothers in 1850. After starting off in the cotton business, the firm later entered the emerging market for railroad bonds and then the financial-advisory business. Lehman became a member of the Coffee Exchange as early as 1883 and finally the New York Stock Exchange in 1887. In 1899, it underwrote its first initial public offering (IPO), that of the International Steam Pump Company.
In 1906, under Philip Lehman, the firm partnered with Goldman Sachs to bring the General Cigar Co. to market, followed closely by Sears, Roebuck and Company. During the following two decades, almost 100 new issues were underwritten by Lehman, many in association with Goldman. When the US government introduced a clear distinction between commercial banking and securities trading in the 1930s, Lehman chose to be an investment banker. 
In the 1930s, Lehman helped fund the Radio Corporation of America (RCA). The firm also helped finance the rapidly growing oil industry, including Halliburton. In the 1950s, Lehman underwrote the IPO of Digital Equipment Corporation. 
Robert Lehman who had taken charge of the firm in 1925, after his father Philip Lehman’s retirement, died in 1969. This marked the transition from family to professional  management.  Initially, Robert's death left a void in the company. Coupled with a difficult economic environment, Lehman struggled to survive. In 1973, a new CEO Pete Peterson, was brought in to save the firm.  
Under Peterson's leadership, Lehman merged with Kuhn, Loeb & Co., in 1977 to become the country's fourth-largest investment bank, behind Salomon Brothers, Goldman Sachs and First Boston. Peterson led the firm from significant operating losses to five consecutive years of record profits with one of the best returns on equity in the investment-banking industry.
However, major differences of opinion between the firm's investment bankers and traders (who were generating most of the firm's profits) prompted Peterson to appoint Lewis Glucksman, the firm's President, COO and former trader, as his co-CEO in May 1983. Soon there was a power struggle that ousted Peterson and left Glucksman as the sole CEO.
As internal rivalries mounted and the performance started to decline, Glucksman was pressured into selling the firm to Shearson, an American Express-backed electronic transaction company, in 1984, for $360 million. On May 11, the combined firms became Shearson Lehman/American Express.  In 1988, Shearson Lehman/American Express and E.F. Hutton & Co. merged as Shearson Lehman Hutton Inc. 
Recent History (1994–2008)
In 1993, under newly appointed CEO, Harvey Golub, American Express began to divest itself of its banking and brokerage operations. In 1994, Lehman Brothers Holdings, Inc. was spun off through an IPO. The firm embarked on a new phase of growth under the leadership of CEO Richard S Fuld Jr.
Lehman which  occupied three floors of one of the twin towers displayed its resilience during the terrorist attacks of September 11, 2001. Lehman rebuilt its presence in Jersey City, New Jersey, where an impromptu trading floor was built and brought online less than forty-eight hours after the attacks. The investment-banking division converted the first-floor lounges, restaurants, and all 665 guestrooms of the Sheraton Manhattan Hotel into office space. In October 2001, Lehman purchased a 32-story, 1,050,000-square-foot (98,000 m2) office building for $700 million. 
In 2003, Lehman faced a setback when it found itself in a list of ten firms fined for undue influence over research analysts by their respective investment-banking divisions. It seemed the firms had promised favorable research coverage, in exchange for underwriting opportunities. The settlement, resulted in fines amounting to $1.4 billion, including $80 million against Lehman. It proposed a complete separation of investment banking departments from research departments, no analyst compensation, directly or indirectly, from investment-banking revenues, and the provision of free, independent, third-party, research to the firms' clients.
Despite these setbacks, Lehman performed quite well under Fuld. In 2001, the firm acquired the private-client services, or (PCS), business of Cowen & Co. In 2003, Lehman aggressively re-entered the asset-management business, which it had exited in 1989. Beginning with $2 billion in assets under management, the firm acquired the Crossroads Group, the fixed-income division of Lincoln Capital Management and Neuberger Berman These businesses, together with the PCS business and Lehman's private-equity business, comprised the Investment Management Division, which generated approximately $3.1 billion in net revenue and almost $800 million in pre-tax income in 2007. Prior to going bankrupt, Lehman had in excess of $275 billion in assets under management. Altogether, since going public in 1994, the firm had increased net revenues from $2.73 billion to $19.2 billion and had increased employee headcount from 8,500 to almost 28,600.
Fuld established a reputation as a smart operator capable of leveraging his bank’s small capital base to take big risks and earn higher returns than larger rivals. Lehman grew riding its luck on huge positions in mortgage backed securities and leveraged loans.  Fuld was rewarded a $186 million ten year stock award bonus in 2006. 
Subprime mortgage crisis
Prior to its collapse, Lehman with a core equity of $18 billion had taken positions totaling about $780 billion in mortgages, stocks, bonds, oil, gold derivatives and other investments. This high leverage demonstrated Lehman’s confidence in its risk taking abilities.  At the peak of the bubble, on May 29, 2007, Lehman spent $15bn to take a stake in Archstone Smith Trust, a property investment company that owned apartments in posh areas of various American cities.

In June, Lehman announced a $2.8bn loss.  But the bank immediately raised $6bn in new capital.  The  bank also continued to look for international sources of capital.  After the earnings announcement, Fuld also made a top management reshuffle.  He launched a vocal attack on what he called a campaign by a group of short sellers to bring down Lehman. This prompted the SEC to impose restrictions on short selling of financial stocks. In late June and early July, Fuld thought in terms of a management buyout and approached private equity groups.  But these moves did not lead anywhere.  Meanwhile, the firm’s exposure to sub prime assets and high leverage was rapidly leading it to the edge of a precipice. 
In August 2007, Lehman closed its subprime lender, BNC Mortgage, and took an after-tax charge of $25 million and a $27 million reduction in goodwill. The problems only aggravated in 2008. Lehman faced an unprecedented loss, since it had held on to large positions in subprime and other lower-rated mortgage tranches when securitizing the underlying mortgages.  In the second quarter, Lehman reported losses of $2.8 billion and was forced to sell off $6 billion in assets. In the first half of 2008, Lehman stock lost 73% of its value as the credit market continued to tighten. 
On August 22, 2008, shares in Lehman moved up briefly on reports that the state-controlled Korea Development Bank (KDB) was considering buying the bank. But the gains quickly disappeared on reports that KDB was facing difficulties in getting the approval of Korean regulators and in attracting partners for the deal. On September 9, Lehman's shares plunged 45% to $7.79, after it was reported that KDB had put talks on hold. The S&P 500 slid 3.4% on September 9. The Dow Jones lost 300 points the same day. 
The next day, Lehman announced a loss of $3.9 billion and indicated it would to sell off a majority stake in the investment-management business, which included Neuberger Berman. Standard & poor announced it might downgrade the bank’s single A credit rating. The stock slid seven percent that day. The stock price dropped another 42 percent on September 11. The cost of credit insurance for Lehman rose to 805 basis points. On September 12, top executives of leading Wall Street banks met to discuss ways to deal with the crisis. The US authorities sent out signals that they were reluctant to bail out Lehman with tax payers’ money. 
Bankruptcy
On Saturday September 13,  Tim Geithner, the president of the Federal Reserve Bank of New York called a meeting to discuss the future of Lehman. Lehman reported that it had been in talks with Bank of America and Barclays for the company's possible sale. However, both Barclays and Bank of America ultimately declined to purchase the entire company. 
The British government appeared luke warm about a British bank assuming the large liabilities of a major American investment bank.  Bank of America pulled out after the US government refused to assume some of Lehman’s liabilities. Moreover, the bank had already tied up with Merrill and did not have the appetite for one more big deal. 
Exhibit 3.13
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Lehman’s huge derivatives positions were a major concern for the markets. The International Swaps and Derivatives Association (ISDA) arranged an exceptional trading session on Sunday, September 14, 2008, to allow market participants to offset positions in various derivatives.

In New York, shortly before 1 a.m. the next morning, Lehman announced it would file for Chapter 11 bankruptcy protection. It further announced that its subsidiaries would continue to operate as normal. A group of Wall Street firms agreed to provide capital and financial assistance for the bank's orderly liquidation. The Federal Reserve, in turn, agreed to a swap of lower-quality assets in exchange for loans and other assistance from the government. 
On September 16, 2008, Barclays announced it would acquire a "stripped clean" portion of Lehman for $1.75 billion, including most of Lehman's North America operations. On September 20, the transaction was approved. 
Nomura, Japan's top brokerage firm, agreed to buy the Asian division of Lehman for $225 million and parts of the European division for a nominal fee of $2. It would not take on any trading assets or liabilities in the European units. Nomura decided to acquire only Lehman's employees in the region, and not its stocks, bonds or other assets. 
Conclusion 

Despite having $42bn of capital on its balance sheet, the previous working day, Lehman went bankrupt.  This was clearly due to the excessive leverage employed by the bank. As asset prices collapsed and Lehman’s own share price fell sharply, Lehman found it difficult to raise funds on the interbank market.  Had the bank been  proactive, it would have sold off assets much earlier to shore up its asset base. 

Did the US government make a big blunder, by not bailing out Lehman? After all,  following the bankruptcy there were major upheavals in the financial markets. By October, it was evident that the credit markets had seized up.   Companies found it difficult to raise working capital. Trade finance became scarce. Investment decisions were postponed, industrial production shrank and world trade collapsed.  By the end of 2008, the world economy was shrinking for the first time since World War II.  G7 economies contracted at an annualised rate of 8.4% in the first quarter of 2009.  
Former US Treasury secretary, Hank Paulson and Tim Giethner, later justified their actions stating that the regulators did not have sufficient authority to do a quick bailout.  The Fed had tried to broker a deal, but no buyer could be found for Lehman.  Barclays which showed interest did not get approval from UK regulators.  Bank of America, a potential bidder had already paired up with Merrill and did not have the  capacity for one more large acquisition. 
The collapse of Lehman had some unintended consequences.  As Niall Ferguson mentioned
, Paulson might have taken the right decision without being fully aware: “By showing Americans and particularly their legislators in Congress, just what could happen if even the fourth largest investment bank failed, he created what had hitherto been lacking: the political will for a wholesale bailout of the financial system”  If Lehman had been bailed out, there would have been a hue and cry in congress.  The TARP bailout would never have been possible.  In that case, Citigroup, a bank three times bigger than Lehman might have collapsed.  
An editorial in the Financial Times was more emphatic
, that the US authorities had been right to allow Lehman Brothers to fail.  “They could not know how awful it would prove to be and when it comes to saving failing companies, governments should err on the side of inaction.  Capitalism relies on the discipline provided by the lure of wealth and the fear of bankruptcy.” 
Case Illustration: The Collapse of Bear Stearns

Introduction
Bear Stearns (Bear) was one of the largest global investment banks and securities trading and brokerage firms in the world, prior to its sudden collapse and distress sale to JP Morgan Chase in March 2008. Bear, a major player in the securitization and asset-backed securities markets,  found itself facing huge losses as the sub prime crisis worsened. In March 2008, the Federal Reserve Bank of New York provided an emergency loan to try to avert a sudden collapse of the bank. The bank could not be saved, however, and was sold to JPMorgan Chase at $10 per share, a price far below the 52-week high of $133.20 that the share hit a few months before the crisis. 
Background Note

Bear Stearns was founded as an equity trading house on May 1, 1923 by Joseph Bear, Robert Stearns, and Harold Mayer with a capital base of $500,000. By 1933, Bear had opened its first branch office in Chicago. In 1955, the firm opened its first international office in Amsterdam. In 1985, Bear Stearns became a publicly traded company. The bank’s business expanded to cover corporate finance, mergers and acquisitions, institutional equities, fixed income sales, trading and research, private client services, derivatives, foreign exchange and futures sales and trading, asset management and custody services.
Bear established a solid reputation in investment banking circles. In 2005-2007, Bear was recognized as the "Most Admired" securities house by Fortune. The April 2005 issue of Institutional Investor magazine mentioned that Bear was the seventh-largest securities firm in terms of total capital.

The sub prime crisis changed the fortunes of Bear dramatically. On June 22, 2007, Bear pledged a collateralized loan of up to $3.2 billion to "bail out" one of its funds, the High-Grade Structured Credit Fund, while negotiating with other banks to loan money against collateral to another fund, the High-Grade Structured Credit Enhanced Leveraged Fund. During the week of July 16, 2007, Bear disclosed that the two subprime hedge funds had lost nearly all of their value amid a rapid decline in the market for subprime mortgages.
The funds had built up highly leveraged positions in CDOs, and used credit default swaps as an insurance against movements in the credit market.  Unfortunately, the hedge fund managers did not anticipate the extent of the fall in CDO prices due to the delinquent sub prime loans.  So there was insufficient credit protection against the losses.  Meanwhile, creditors who were financing the funds had taken sub prime mortgage bonds as collateral.  As the collateral fell in value, creditors asked Bear to post more collateral.  Because the funds did not have enough cash, they had to sell bonds driving down bond prices further.  As this happened, losses increased, leading to more bond sales and so on.  In little time, the capital of the funds was wiped out. 
The collapse of the hedge funds led to a top management shakeout. Co-President Warren Spector was asked to resign on August 5, 2007. Matthew Tannin and Ralph R. Cioffi, both former managers of hedge funds at Bear Stearns were arrested on June 19, 2008, on criminal charges and for misleading investors about the risks involved in the subprime market. They were also named in civil lawsuits brought in 2007 by investors, including Barclays, who claimed they had been misled. Barclays claimed that Bear knew that certain assets in the High-Grade Structured Credit Enhanced Leverage Master Fund were worth much less than their professed values. The suit alleged that Bear’s managers devised "a plan to make more money for themselves and further to use the Enhanced Fund as a repository for risky, poor-quality investments." Bear had apparently told Barclays that the enhanced fund was up almost 6% through June 2007 — when "in reality, the portfolio's asset values were plummeting." 
As of November 30, 2007, Bear had notional contract amounts of approximately $13.40 trillion in derivative financial instruments. In addition, the investment bank was carrying more than $28 billion in 'Level 3
' assets on its books at the end of fiscal 2007 versus a net equity position of only $11.1 billion. This $11.1 billion supported $395 billion in assets, implying a leverage ratio of 35.5 to 1. This highly leveraged balance sheet, consisting of many illiquid and potentially worthless assets, led to the rapid dilution of investor and lender confidence.  On December, 20, Bear reported the first quarterly loss in its 84 year history.  The loss included a $1.9 billion write-down on mortgage holdings.  This presumably prompted Jimmy Cayne to step-down and make way for Alan Schwartz as CEO on January 7, Cayne remained non executive Chairman.  
Fed bailout and sale to JPMorgan Chase
On March 7, 2008, press reports indicated that Carlyle Capital Corporation (CCC) was in big trouble.  This hedge fund with major exposure to mortgage backed securities was facing margin calls and default notices from lenders.  Bear had a major exposure to the Carlyle Group which had promoted the hedge fund.  On March 13, when CCC collapsed, shares in Bear fell by 17%.  But Bear’s CEO maintained that the bank was in no trouble. 

The final collapse was as much due to a lack of confidence as a lack of capital. The bank’s problems escalated when rumors spread about its liquidity crisis which in turn eroded investor confidence in the firm. Bear’s liquidity pool started at $18.1 billion on March 10 and then plummeted to $2 billion on March 13. Ultimately, market rumors about Bear’s difficulties became self-fulfilling. 
On March 14, JP Morgan Chase, backed by the Federal Reserve Bank of New York, agreed to provide a 28-day emergency loan to Bear Stearns. Despite this, belief in Bear's ability to repay its obligations rapidly diminished among counterparties and traders. The Fed sensed that the terms of the emergency loan were not enough to revive Bear. Worried about the possibility of systemic losses if allowed to operate in the markets on the following Monday, the US authorities told Schwartz that he had to sell the firm over the weekend, in time for the opening of the Asian market. 
Two days later, on March 16, Bear Stearns finalized its agreement with JP Morgan Chase in the form of a stock swap worth $2 a share. This was a huge climb-down for a stock that had traded at $172 a share as late as January 2007 and $93 a share as late as February 2008. In addition, the Fed agreed to issue a non-recourse loan of $29 billion to JP Morgan Chase, thereby assuming the risk of Bear Stearns's less liquid assets. 
US Fed Chairman, Ben Bernanke defended the bailout by stating that Bear’s bankruptcy would have affected the real economy and could have caused a "chaotic unwinding" of investments across the US markets. Bear had dealings with many financial firms.  Many firms to which Bear owed money would have got into trouble.  This in turn would have triggered a wave of defaults.  The bailout aimed at giving the financial system time to pay off Bear’s debts gradually. 
On March 24, a new agreement raised JPMorgan Chase's offer to $10 a share, up from the initial $2 offer. The revised deal was meant to assuage the feelings of  upset investors and any subsequent legal action brought against JP Morgan Chase as a result of the deal. The higher price was also meant to prevent employees, whose compensation consisted of Bear Stearns stock, from leaving for other firms. 
Bear Stearns Collapse: A Timeline
2007

June 14: Bear reports a 10 percent decline in quarterly earnings. 
June 18: Reports say Merrill Lynch has seized collateral from a Bear Stearns hedge fund which invested heavily in subprime loans.
June 22: Bear commits $3.2 billion in secured loans to bail out its High-Grade Structured Credit Fund.
July 17 : Bear reveals that one of its hedge funds has lost all of its value. Another is worth 9 per cent of its value at the end of April.
Aug 1: The two funds file for bankruptcy protection and the company freezes assets in a third fund.
August 5 : Co-president Warren Spector,  favourite to succeed chief executive Jimmy Cayne resigns after the collapse of the two exposed hedge funds. 
Aug 6: Bear assures clients that the bank is financially sound.
Sept 20: Bear reports 68 percent drop in quarterly income.  
October 22: Bears secures a share-swap deal with Citic, China's largest securities firm. Citic pays $1bn for about 6 per cent stake in Bear. The US bank agrees to pay the same for about 2 per cent of Citic.
November 1: A US newspaper suggests that Cayne was out of touch during the collapse of the two hedge funds. Caynes makes light of  the media concerns .
Nov. 14: Bear announces it will write down $1.62 billion and book a fourth-quarter loss.
Nov. 28: Bear lays off another 4 percent of its staff, two weeks after cutting 2 percent of its work force.
December 20: Bear  reports its first-ever quarterly loss. The loss is nearly four times analysts' forecasts, and includes a $1.9bn writedown on its holdings of mortgage assets. Cayne says he'll skip his 2007 bonus.

2008

January 7: Cayne retires as CEO, but stays on as non-executive chairman. Alan Schwartz becomes president and chief executive.
Mid-January: Financial stocks decline  as economists predict the U.S. economy will slip into recession. 
Mid-February: Subprime woes spread to a broad range of assets, including certain kinds of municipal debt.
February 14 : In reaction to the fall in Bear’s share price since the share-swap deal, it emerges that Citic has been renegotiating the agreement.
February 28 : Rebel investors in Bear Stearns seize two of the bank's failed hedge funds in an attempt to regain some of the $1.6bn lost in the previous summer's collapse.
March 7: Carlyle Capital Corporation (CCC) sees its shares suspended in Amsterdam. The $22bn hedge fund with heavy exposure to mortgage backed securities, receives substantial additional margin calls and default notices from its lenders. Bear is seen as heavily exposed to Carlyle Group, which owns 15 per cent of CCC.
March 10: Market rumors say Bear may not have enough cash to do business. Bear denies these rumours.

March 12: Schwartz goes on CNBC to reassure investors that Bear has enough liquidity and will report a profit in the fiscal first quarter.
March 13 : CCC collapses. Bear’s shares fall 17 per cent as investors grow anxious about its exposure to CCC.
 
March 14: JP Morgan and the New York Federal Reserve rush to the rescue of Bear Stearns. Shares crash almost 50 per cent.
March 16 : JP Morgan agrees to buy Bear in a deal that values Bear's shares at $2 each. 
March 24: JP Morgan raises its offer for Bear to $10 a share to assuage  shareholder sentiments. Cayne sells his 5% stake for $61m.

 

Ref: The UK Telegraph, USA Today, Financial Times various articles
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� Hearings of the House Financial Services Committee, September 2003.


� During early August, 2009, European leveraged loan prices reached 89.11 percent of face value, a high last reached in July 2008.  The TED spread, the spread between US treasury 3 month bills and 3 month dollar LIBOR rates fell to 29.3 basis points, from a high of 464 basis points reached in October 2008.  The FTSE All World Emerging Markets Index reached 433.2 in late London trade, a level last seen, just before the collapse of Lehman.  The benchmark S&P 500 Index rose above 1000 for the first time since early November 2008.


� The name “monolines” was coined because they originally provided insurance only on municipal bonds. 


� Anna J Schwartz, “Origins of the financial market crisis of 2008,” Cato Journal, Winter 2009.


� This section draws heavily from the book, “Subprime Mortgage Credit Derivatives,” by Laurie Goodman, Shumin  Li, Douglas Lucas, Thomas Zimmerman and Frank Fabozzi, John Wiley & Sons, 2008.


� Equity value is created either because the home is equity funded, or the home’s value exceeds the mortgage.


� Agency mortgages are those guaranteed by either the Government National Mortgage Association (Ginnie Mae), or one of the government-sponsored enterprises (GSEs), Fannie Mae or Freddie Mac.  Non agency mortgages do not meet the underwriting criteria required by the agencies.  Mortgages that fail to meet the underwriting standards of the agencies are said to be non conforming mortgages.


� This section draws heavily from the book, “Subprime Mortgage Credit Derivatives,” by Laurie Goodman, Shumin  Li, Douglas Lucas, Thomas Zimmerman and Frank Fabozzi, John Wiley & Sons, 2008.


� This and the three paragraphs which follow draw heavily from the book, “Subprime Mortgage Credit Derivatives,”  by Goodman, Li, Lucas, Zimmerman and Fabozzi. 


� Roger C Altman, “The great crash, 2008 – A geopolitical set back for the west,” Foreign Affairs, Jan – Feb 2009.


� The securitised portion consisted of agency and non agency mortgages.  Agency mortgages were generated by Ginnie Mac, Fannie Mac or Freddie Mac.  Non agency mortgages did not meet the underwriting criteria required by the agencies.  


� According to a study by Wholesale Access Mortgage Research & Consulting Inc. 
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� “The Economics of Structured Finance,” Journal of Economic Perspectives, Winter 2009.


� Deciphering the Liquidity and Credit Cruch 2007-2008, Journal of Economic Perspectives, Winter 2009.


� “Bloomberg Markets”, July 2008.


� Financial Innovation, Regulation and Reform, Cato Journal, Winter 2009.


� Federal Housing Administration


� Financial Shock 


� “Origins of the financial market crisis of 2008,” Cato Journal, Winter 2009.


� This background note draws heavily from the information provided on Wikipedia. 


� Financial Times, September 15, 2009.


� Financial Times, September 14, 2009.





� This background note draws heavily from the information provided on Wikipedia and Investopedia.


� Assets which are difficult to value because of the absence of market prices.
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