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Abstract

This paper examines the different factors that haorgributed to the subprime mortgage credit
crisis: the search for yield enhancement, agena@glems, lax underwriting standards, failure by
the rating agencies to identify a changing envirentn poor risk management by financial
institutions, lack of transparency, the limitatioh extant valuation models and the failure of
regulators to understand the implications of thangfing environment for the financial system.

The paper addresses the different issues and sfiggestions on how to move forward.

Credit Crisis 2



Introduction

The credit crisis of 2007 started in the subpfim®rtgage market in the U.S. It has
affected investors in North America, Europe, Aug@rand Asia and it is feared that write-offs of
losses on securities linked to U.S. subprime mgegand, by contagion, other segments of the
credit markets, could reach a trillion US dollardt has brought the asset backed commercial
paper market to a halt, hedge funds have haltedmptions, or have failed, and special
investment vehicles have been wound-down. Banke kaffered liquidity problems, with losses
since the start of 2007 at leading banks and bagjeehouses topping US$250 billion, as of April
2008%* Financial institutions are expected to write aff additional US$80 billion in the first
guarter of 2008. Credit related problems have fbrseme banks in Germany to fail or to be
taken over and Britain had its first bank run in0lyears, resulting in the nationalizing of
Northern Rock, a troubled mortgage lender. The U8asury and Federal Reserve helped to
broker the rescue of Bear Stearns, the fifth Waik& investment bank, by JP Morgan Chase
during the week-end of March 17, 200Banks, concerned about the magnitude of futuréawri
downs and counterparty risk, have been trying tepkas much cash as possible as a cushion
against potential losses. Banks have been wagnding to one another and consequently, have
been charging each other much higher interest iratée inter bank loan markets.

! The term “subprime” refers to mortgagees who arable to qualify for prime mortgage rates. Reasons
for this include poor credit histories (paymenticigliencies, charge offs, bankruptcies, low crectiras,
large exiting liabilities, high loan to value rajo

2 |n April 2008, the International Monetary Fund @f)isaid that total financial losses stemming fréwa t
housing turmoil and the global credit crunch, imihg the securities tied to commercial real estatd
loans to consumers and corporates, may reach US$5ié8 over the next two years, with US$565 lwilii
directly related to the subprime crisis. And losaefinancial institutions are likely to be saddheih half
the potential losses, or about US$440 to US$51idil.

% The US$250 billion in losses related to the subprtrisis compares to about US$170 billion in ledse
the savings and loan crisis in the 1980s and 4990s.

* Appendix 1 shows the credit losses and subprirated write-downs since the beginning of 2007 at
major banks worldwide, based on data compiled yoBiberg. Early 2008, AIG’s auditors forced the
insurer to lower the value of credit-default swaipholds by an estimated amount of US$4.88 billion.
Credit Suisse also announced in February that i tea write-down US$2.85 billion of previously
mismarked structured credit products

® To smooth the deal, the Fed has taken the unpeatedistep of providing US$30 billion in financifay
Bear's less liquid assets. The Fed is assumingoredpility for managing the assets and assumesigke

of those assets declining in value, except foffitisé billion which will have to be absorbed by 8rgan
Chase, and the profit if they rise in value. Blaxls, a fixed-income asset management company
specialized is in fact managing these assets ugudéelines provided by the Fed.

® These rates, in turn, affect monthly payments dlioms of credit cards and mortgages in Europe #ed
u.s.
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The severity of the crisis on bank capital hasb&ech that U.S. banks have had to cut
dividends and call global investors, such as sagertunds, for capital infusions of more than
US$230 billion, as of May 2008, based on data ctdpby Bloomberd. The credit crisis has
caused the risk premium for some financial instng to increase eightfold since last summer
and is higher than the cost of raising cash forfirwancial firms with the same credit ratifig.

The effects of the crisis have affected the gene@nomy. For example, credit
conditions have tightened for all types of loameeithe subprime crisis started nearly a year ago.
The biggest danger to the economy is that, to predbeir regulatory capital ratios, banks will
cut off the flow of credit, causing a decline imdiéng to companies and consumers. According to
some economists, tighter credit conditions coutddaly subtract 1 ¥ percentage point from first-
qguarter growth in the U.S. and 2 ¥ points from seeond-quarter growth. The Fed lowered its
benchmark interest rate 3.25 percentage pointsperént between August 2007 and May 2008
in order to address the risk of a deep recessiba.Fed has also been offering ready sources of
liquidity for financial institutions, including irestment banks and primary dealers, that are
finding it progressively harder to obtain fundirgd has taken on mortgage debt as collateral for
cash loans.

The deepening crisis in the subprime mortgage nédke affected investor confidence in
multiple segments of the credit market, with protdefor commercial mortgages unrelated to
subprime, corporate credit markétsverage buy-out loans (LBO®)auction-rate securities, and

" As an alternative to raise more capital bankstirg to shrink their balance sheet by sellingneat a
discount. Citigroup is negotiating (April 10, 2008)th a group of leading private equity firms (Appo
Blackstone and TPG) the sale of US$12 billion welage loans at a discount that could come in afitab
90 cents on the dollar. Anxiety is such that eveme dedicated free-market spirits, such as Nobet&te
Myron Scholes, declared to the French newspaperiilbune (January 2% 2008) that a concerted
political effort has become necessary. In additmaovereign funds, the U.S. government may hawteo
in to recapitalize some of the large financial itnsions subject to large losses to ensure that tha keep
financing the economy.

8 For example, funding for Citigroup, one of thedest hit by the credit crisis, has risen from 18 bp1
percentage point over Libor, while the cost of baing for Merrill Lynch has climbed from to 1.50
percentage point over Libor from 20 bps. Investmakieve there is an increasing probability of déféor
banks. The iTraxx Senior Financial Index that teatfie cost of insuring the senior debt of a padfof 25
European banks and insurers has increased frors 8y bps.

° The credit crisis has caused credits spreadsctease, especially for junk bonds. Some highly rede
companies have been forced to postpone new delaisiss

9 The leverage loan market in February 2008 isis@itb show sighs of weakness as UBS and Credit
Suisse announced the write down of a combined US$4illion in the value of leveraged loans as pért o
their fourth-quarter 2007 earnings report. Somdyatmexpect as much as US$15 billion in leveraged-
related write-downs at commercial and investmenkban the first quarter of 2008.
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parts of consumer credit, such as credit cardscantbans. In January 2008, the cost of insuring
against default by European speculative bonds ks by almost one-and-a-half percentage
point over the previous month, from 340 bps to Bp§*, while the U.S. high-yield bond spread

has reached 700 bps over Treasuries, from 600ttips atart of the yedf.

This paper examines the different factors thateheantributed to this crisis and offers
some suggestions about how to avoid a repeat. ¢tioBe2, we briefly analyze the chain of
events and major structural changes that affectédd tapital markets and financial institutions
that contributed to this crisis. The players arstiés at the heart of the current subprime crigis ar
analyzed in Section 3. In Section 4, we outlineumber of solutions that would reduce the

possibility of a repeat, and a summary is giveSéation 5.

Section 2: How it all started"®

Interest rates have been relatively low for tistfpart of the decadé. This low interest
rate environment has spurred increases in mortfjagecing and substantial increases in house
prices™ It encouraged investors to seek instruments dffat yield enhancement. Subprime
mortgages offer higher yields than standard moegamd consequently have been in demand for
securitization. The demand for increasingly compéxictured products such as collateralized

debt obligations (CDOs) which embed leverage with&ir structure exposed investors to greater

1 Cf. iTraxx Europe crossover index. It closed @ 5ps on February 6, which means that the annsal co
of insuring 10 million euros worth of high-yield lateagainst default over 5 years is 510,000 eurothé
U.S., the HiVol index of the 30 riskier investmegmade credits of the125 names composing the CD#xind
reached almost its peak on February 6, at 271 bps.

12 According to a recent report by Altman and Kan2008) default rates were near-record low and
recovery rates were near record high in 2007 fghiyield bonds. Default rates fell to just 51 btig
lowest since 1981. According to S&P the defauk i@ leveraged loans decreased again in 2007tt86us
bps, down from 1.1% in 2006 and 3% in 2005. Defmdses on high yield bonds were just 20 bps iv200
based on an average recovery rate of 67%. Oneungeakthe potential increase in defaults goingvend

is the distress ratio, i.e., bonds yielding mom@ntli0% above Treasuries. This ratio increased dieaiig

to 10.4% as of year-end 2007 from record low leyets six months earlier, and from 1.7% at the ehd
2006. Altman forecast a default rate for high ¢ibbnds of 4.6% in 2008 and 5% in 2009, a significa
increase from the current default rate of 51 bps.

13 Items have been drawn from many different sourBesiness Week, Financial Times (London), New
York Times, Wall Street Journal, Bloomberg andfeeeral Reserve.

4 The Fed funds rate was 1% in June 2003. It stactesiowly increase in June 2004, and was 5.25% by
June 2006. It was reduced to 4.75%, Septembet(l¥,.

% In the U. S. 50 million, or two-thirds of homeowsecurrently have mortgages, with 75.2% being
financed with fixed rate mortgages and the remgir2d.8% with adjustable rate mortgages (ARMS).
These figures come from the Mortgage Bankers Aasiooi, August 15, 2007.
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risk of default, though with relatively low intetemtes and rising house prices, this risk was not

viewed as excessive.

Prior to 2005, subprime mortgage loans accourdgedgproximately 10% of outstanding
mortgage loans. By 2006, subprime mortgages remesd 3% of all outstanding mortgage loans
with origination of subprime mortgages represenfiigo of new residential mortgages compared
to the historical average of approximately 8&ubprime borrowers typically pay 200 to 300
basis points above prevailing prime mortgage rd8esiowers who have better credit scores than
subprime borrowers but fail to provide sufficierdcdmentation with respect to all sources of
income and/or assets are eligible for Alt-A loara.terms of credit risk, Alt-A borrowers fall

between prime and subprime borrowErs.

During the same period, financial markets havenbeeceptionally liquid, which has
fostered higher leverage and greater risk-takin§purred by improved risk management
techniques and a shift by global banks towardsstiwealled “originate-to-distribute” business
model, where banks extend loans but then distributeh of the underlying credit risk to end-
investors, financial innovation has led to a dramgtowth in the market for credit risk transfer
(CRT) instruments. Over the past four years thédajl@amount outstanding of credit default
swaps has multiplied more than tenfbldand investors now have a much wider range of
instruments at their disposal to price, repackagd, disperse credit risk throughout the financial

system.

CDOs of subprime mortgages are the CRT instrumaintse heart of the current credit
crisis, as a massive amount of senior trancheshes$et securitization products have been
downgraded from triple-A rating to non-investmerdadg. The reason for such an unprecedented
drop in the rating of investment grade structurgddpcts is the significant increase in
delinquency rates on subprime mortgages after @b 2especially on loans that were originated
in 2005-2006.

The delinquency rate for conventional prime adjbkt rate mortgages (ARMs) peaked

in 2001 to about 4% and then slowly decreased thdilend of 2004, when it started to increase

16 Subprime loans grew from US$160 billion in 200t {62% of new mortgages) to US$600 billion in
2006 (or 20.6% of new mortgages).

" For a comparison of prime and subprime mortgasgs Agarwal (2007)

18 According to Bank for International Settlements§Bthe notional amount outstanding of CDSs (Credit
Default Swaps) was US$43 trillion by end of Jun@2hile it was only US$14 trillion at the end d¥05b.
However, according to ISDA, the net exposure toleking system is “only” US$1 trillion after netg.
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again. It was still below 4% at the end of 2006or conventional subprime ARMSs, the peak
occurred during the middle of 2002, reaching alddi®o. It decreased until the middle of 2004
and then started to increase again to approximd#¥ by the end of 2006, according to the
Mortgage Bankers Associatidh. During 2006, 4.9% of current home owners (2.4Bion) had
subprime adjustable rate mortgages. For this grbdi3% were classified as delinqd&nthis
translates to a quarter of a million home ownersth® end of 2006, the delinquency rate for

prime fixed rate mortgages was 2.27% and 10.09%ubprime*

There are four reasons why delinquencies on theses rose significantly after mid-
2005. First, subprime borrowers are typically netwcreditworthy, often highly levered with
high debt-to-income ratios, and the mortgages elggrto them have relatively large loan-to-
value ratios. Until recently, most borrowers wexpeaxted to make at least 20% down payment
on the purchase price of their home. During 2008 2006 subprime borrowers were offered
“80/20" mortgage products to finance 100% of thHedmes. This option allowed borrowers to
take out two mortgages on their homes. In additmra first mortgage for 80% of the total
purchase price, a simultaneous second mortgagfiggyback” loan for the remaining 20%
would be made to the borrower.

Second, in 2005 and 2006 the most common subpoiams were of the so called “short-
reset” type. They were the “2/28"or “3/27" hybridRMs subprime for which the interest rate
initially charged is much lower than standard magig rates, but after a two to three year period,
it is typically reset to a much higher rate. Thiesms had a relatively low fixed teaser rate fa th
first two or three years, and then reset semiatnt@lan index plus a margin for the remaining
period. A typical margin was 400 to 600 bps. Shemn interest rates began to increase in the
U.S. from mid-2004 onwards. However, resets did bedin to translate into higher mortgage
rates until sometime later. Debt service burdemsidans eventually increased, which led to
financial distress for some of this group of boreosv To make matters worse, US$500 billion in
mortgages will reset in 2008.

Third, many subprime borrower had counted on beibte to refinance or repay
mortgages early through home sales and at the siameproduce some equity cushion in a

9 Doms, Furlong and Krainer (2007) find a negatioerelation between house prices appreciation and
subprime delinquency rates. They also show thatraibe of change in the price appreciation afftots
delinquency rate.

2 The Mortgage Bankers Association defines delingasrhaving one or more payments over due.

2 These figures are given in the press releaseedfbrigage Bankers Association (March 13, 2007).
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market where home prices kept rising. As the rdt&).&. house price appreciation began to
decline after April 2005 the possibility to refirmnearly was pushed further into the future and
many subprime borrowers ended up incurring highertgage costs than they might have
expected to bear at the time of taking their majeg

Fourth, the availability of subprime mortgages veasplified by investor demand for
higher yielding assets. A major contributor to thisis was the huge demand by CDOs for BBB
mortgage bonds which allowed substantial growthdme equity loans — otherwise, there would
have been no “arbitrage” in structuring CDOs anerdfore less issuance of mortgages. This
boosted the demand for residential mortgage-baskedrities (RMBS) and CDOs containing
mortgage-backed securities (MBS) and CDO trancib#h offer higher returns compared to
those available from corporate or sovereign crddie supply of subprime assets adjusted to this
higher demand aided by the application of exces$bwse credit standards by mortgage
originators® Some mortgage borrowers have ended up with subpmortgages, even though
their credit worthiness qualifies them for loweskritypes of mortgages, others ended with
mortgages that they were not qualified to h#veThe accuracy of information in mortgage
applications slipped. It has also spurred an as®ein illegal lending practices and massive
fraud.?®> The results of these declining standards andodisbpractices in underwriting over the

%2 The economy started to change during 2004. Finsttgage rates started to increase, as the Federal
Reserve increased the Fed Funding rate and selcouske price appreciation decelerated. There argym
factors that cause delinquency in the mortgage etsrimajor candidates being: job loss, unanticipbate
medical expenses, divorce and rising mortgage esgeenHouse prices can also affect the defaulsideci

If house prices are falling, this can affect théexidion in two ways. First, it limits the abilitg re-finance
and second, it can cause the home owner’s equibgtome negative if the initial equity stake wasakm
as is often the case for subprime mortgages. Sheeniddle of 2005, the rate of house price apptini
has been continuously decreasing. There has béim wariation across the country, with California,
Florida Michigan, Massachusetts and Rhode Islanthgegrice depreciation. Consequently, there hambe
wide variation in subprime delinquency rate acrdiserent metropolitan areas. (See the report fthm
Office of Federal Housing Enterprise Oversight -gAst 30, 2007)

2 This phenomenon was exacerbated by the decliseibprime mortgage rates starting in 2004 due to
increase price competition. This, along with theléral Reserve increasing interest rates, reduced th
profitability of lending. To offset this decreassgme originators reduced standards — see Coy 2007
Evidence of loosening underwriting standards west fioted in 2005 in the Office of the Comptroltdr
the Currency’s annual survey of underwriting preesi at national chartered banks.

% See Morgenson (2007).

% Lenders were far too willing to lend as evidenbgdhe creation of new types of mortgages, known as
“affordability products” that required little or ndown payment, and little or no documentation of a
borrower’s income, the last ones being known e ‘llbans”. Liar loans accounted for 40 percenthef t
subprime mortgage issuance in 2006, up from 25gp¢ria 2001.The Federal Reserve issued three cease
and desist orders due to mortgage related issuéseitast four years: Citigroup Inc. and CitiFinghc
Credit Company (May 27, 2004); Doral Financial Qoggion (June 16, 2006); R&G Financial
Corporation (June 16, 2006). Ameriquest Mortgagen@any (Aegis Mortgage Corporate and associated
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last three years have manifested themselves irlgiaareased delinquency rates for mortgages
originated during 2005 and 2006.

Section 3: The players and issues at the heart thfe crisis

In this section, we identify the different playdrsthe crisis and briefly describe the
events that have unfolded since 2005-2006. We wsitir the role of the rating agencies, as the
issue of timely and accurate credit ratings havenbeentral to the crisis. Then, we turn to the
role of the mortgage brokers and lenders. We tlseribe the types of vehicles that have been at
the center of the storm. We also discuss how delparsks reacted to the current crisis. We then
address the issues of valuation and transpareratyhtive been catalysts for the crisis. The
situation of the monolines is discussed next aneé&meethis section explaining why systemic risk
occurred.

3.1 Rating Agencie®

Rating agencies are at the center of the currésis@s many investors relied on their
ratings for many diverse products: mortgage boadset back commercial paper (ABCP) issued
by the structured investment vehicles (SIVs), ammhatines which insure municipal bonds and
structured credit products such as tranches of CDi@gestors in complex credit products had
considerably less information at their disposaideess the underlying credit quality of the assets
they held in their portfolios than the originatofss a result, end-investors often came to rely

heavily on the risk assessments of rating agencies.

Many investors, such as money market funds andigerfsinds, are restricted to
investing only in triple-A assets and base therestment decision on the rating attributed by the

companies) set up a US$295 million Settlement Fundompensate borrowers for unlawful mortgage
lending practices.

The Federal Bureau of Investigation is now lookingver 1,200 cases compared to 818 cases in
2006. Last year they obtained over 204 mortgagedfrconvictions, generating US$388 million in
restitution and US$231 million in fines — see Day2007).

The state of the subprime market also attractéehtdn to industry practices in mortgage
origination. The declining underlying standards &did is noted by Cole (2007) and Bernanke (May 17
2007). Morgenson (2007) identified some of thehtégues used by lenders to increase subprime
mortgages originations. These were often not irbrst interest of the borrower.

% Some of the material in this section draws from ghblicly available information supplied by Moosly’
S&P and the testimonies given by Michael Kanef, &ging Director, Moody’s Investors Services (2007)
and Vickie Tillman, Executive Vice President of S&007).
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rating agencie$. Implicitly in the investment decision is that rags are timely and relatively
stable. No one was expecting, until recently, pldfA asset to be downgraded to junk status

within a few weeks or even a few days.

In rating structured-credit products the ratingrames played a much more critical role
than they had in the past with conventional bofide whole industry of securitization would
never have emerged without the possibility of paidg a rating for the various tranches in the
capital structure of CDOs. Rating a deal was veofifable for the rating agencies and the banks
pay only if the desired rating is deliverédlherefore, a major conflict of interest has depetb
which shed some doubt on the accuracy of the mtiBgery agency has a model available to the
bankers that allow them to run scenari until theyyaystructure that will obtain the desired rating.

In other words, banks were able to game the system.

The rating agencies started warning about the sththe residential housing market
before the beginning of 2006. In the summer of 20@@rnings were issued about the
deteriorating state of the subprime market. Mosdirst took rating action on 2006 vintage
subprime loans in November 2006. In February 2@%P took the unprecedented step of
placing on “credit watch” transactions that had rbedosed as recently as the last year.
Subsequent months saw all the agencies downgradg seturities and in many cases, the
changes were large, from AAA to CCC, rising quesiabout the veracity of the rating
methodologies employed by the different agenciédg& think that the issue is not so much the
rating of the individual mortgages and home eqgudgns but the diversity assumptions
underlying the rating of CDOs of ABS. The ratingeagies have come under criticism from
media and with both the European Commission andddaFrank, chair of the House Financial
Services Committee, holding separate hearings en atpencies response to the subprime
mortgage crisis, and possible conflicts of intema#ding from (a) rating agencies being paid by
issuers and (b) rating agencies offering adviseryises to issuers.

Originators make loans and supposedly verify mf@tion provided by the borrowers.
Issuers and arrangers of mortgage backed secuhtiedle the mortgages and perform due
diligence. The rating agencies receive data frbm issuers and arrangers and assume that

2 Most of the US$2.5 trillion sitting in the moneyarket funds is invested in such assets as U.Ssiirga
bills, certificates of deposit and short-term comecied debt. In the recent low interest rate envinemt
these funds have also invested in triple-A suparesé¢ranches of CDOs and triple-A rated ABCP, idey
to increase the yield generated by these funds.

% Rating agencies earn hefty fees for rating strecteredit securities. In 2006, Moody’s reporteat #3
percent of total revenues came from rating strectunotes.
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appropriate due diligence has been performed. Rafyencies do not cross check the quality of
borrowers’ information provided by the originatoiigypically, agencies use a large number of
specific credit characteristics, such as income, assets, credit history, and Fair Isaac and
Company (FICO) scores. Many of these charactesistor example, the borrower’s income and
house price, will vary over the life of a loan. e€Tborrower’s propensity to make mortgage

payments and/or payoff credit cards will also vawvgr time.

The rating process proceeds in two phases. Histestimation of the loss distribution
over a specified horizon and, second, the simulatib the cash flows. The loss distribution
allows the determination of the credit enhancen{@ti), that is, the amount of loss on the
underlying collateral that can be absorb beforettiieche absorbs any loss. If the credit rating is
associated with a probability of default, the amafMCE is simply the level of loss such that the
probability that the loss is higher than CE is eédoathe probability of default. CE is thus
equivalent to a Value-at-Risk type of risk measilmea typical CDO, credit enhancement comes
from two sources: “subordination”, that is, the patue of the tranches with junior claims to the
tranche being rated, and “excess spread” whichhés difference between the income and
expenses of the credit structure. Over time, the i@Ppercentage of the principal outstanding,
will increase as prepayments occur and senior giesuare paid out. The lower the credit quality
of the underlying subprime mortgages in the ABS GDitBe greater will be credit enhancement,
for a given credit rating. Deterioration of creditality, will lead to a downgrade of the ABS

structured credits.

As with the rating of corporate bonds, rating agescseek to make the rating of
subprime related structured credit stable through ltousing cycle. Therefore, rating agencies
must respond to shifts in the loss distributionimlyithe housing cycle by increasing the amount
of CE needed to keep the ratings constant as edormamditions deteriorate, or by downgrading
the structured credit. The contrary happens wherhtlusing market imprové%. What was not
anticipated by investors is the volatility of theting changes that would follow as the housing
market started to deteriorate, with ratings thaxpectedly dropped from triple-A to junk or, in
some cases, to default within a few days as de€autelations among borrowers became close to

one..

During the end of 2006, Moody’'s warned that thecprtage of subprime mortgages with

full documentation was decreasing. At the beginrighe year, S&P also warned about the

2 This pro-cyclicality in CE has the potential to @lify the housing cycle. See Ashcraft and Schuerman
(2007).
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deteriorating conditions in the subprime markethwdowngrades in the subprime residential

mortgage market more than double the number ofadeg:.

During the second week of July 2007, S&P downgidd&%$7.3 billion of securities sold

in 2005 and 2006. A few weeks later, Moody’s Ineestervice slashes ratings on 691 securities
from 2006, originally worth US$19.4 billion. Soni@ of the bonds had Moody’s top rating of
Aaa. The securities were backed by second liengages that included piggyback mortgages.
Moody's stated that the cause for the downgradesthe dramatically poor overall performance
of such loans and rising default rates. Fitch aleangraded subprime bonds sold by Barclays,
Merrill Lynch and Credit Suisse. In October, S&Rered the ratings on residential mortgaged
backed securities with a par value of US$22 billiom November, Moody's downgraded 16
special investment vehicles with approximately US$8lion in debt and in December another
US$14 hillion was downgraded with US$105 billiorden review.

3.2 Mortgage Brokers and Lenders

Originating brokers had little incentive to perfotheir due diligence and monitor borrowers’
credit worthiness, as most of the subprime loarigirated by brokers were subsequently
securitized. This phenomenon was aggravated bintdestive compensation system for brokers,
based on the volume of loans originated, with ngatige consequences for the brokers if the
loan defaulted within a short period of tiffe.

Distress among subprime mortgage lenders wasleislbring 2006. The problem
appeared when the Fed started to raise interess aaid less people could afford to borrow and
pay interest on their loans.. At the end of thery@avnit Mortgage Solutions Inc. ranked as the
11 largest issuer of subprime mortgages closedbitss. This was perhaps surprising, given that
Merrill Lynch & Co had purchased a minority stake @wnit the previous year. In the first
quarter of 2007, New Century, ranked as the numerlender in the subprime market, also
closed its doors. Others also failed or left thsitess.

30 14 some extent this should have been mitigated riginators having to repurchase delinquent loans
within a few months of origination (“early paymed¢fault” clause) . However, as some of the brokers
were experiencing financial difficulties and evensome cases filed for bankruptcy, this did notuocc
leading to even greater losses on the underlyisgtgsools. For example, Merrill Lynch demanded in
December 2006 that ResMae mortgage Corp. which isdl6$3.5 billion in subprime mortgages, buy
back US$308 million of loans where the borrowersl liefaulted. ResMae said that those demands
“crippled” its operations, in its filing for bankptcy protection in February 2007. Accredited Home
Lenders Holding reported a loss of US$37.8 millifure to repurchase of bad loans (February, 2007).
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Problems with mortgage lenders spread from theriuke to other parts of the mortgage
market, as concerns about collateral values inetea§ he share price of Thornburg Mortgage
Inc., which specializes in large (jumbo) prime hdens, dropped 47% after it stated that it was
delaying its second quarter dividend and was r@ugimargin calls from creditors, due to the
declining value of mortgages used as collateradtiddal City Home Equity Corp., the wholesale
broker equity lending unit of National City Corpnreounced that in response to market
conditions, it has suspended approvals of new hemety loans and lines of credit. Aegis
Mortgage Corp. (Houston) announced it is unableéet current loan commitments and stopped
taking mortgage applications. Other institutiomsoawithdrew from the subprime and Alt-A
markets. Alt-A originators, such as American Havi@rtgage, filed for bankruptcy.

Small mortgage brokers were being hurt in a nundbeatifferent ways. GMAC LLC
announced that it was tightening its lending terlngvould not provide warehouse funding for
subprime loans and mortgages for borrowers whondidverify their income or assets. Many
small lenders use short term warehouse loans libat them to fund mortgages until they can be
sold to investors. The inability to warehouse mhuthe availability of credit.

Originators also spent funds persuading legisdatorreduce tough new laws restricting
lending to borrowers with spotty credits. Simp$2007) reports that Ameriquest Mortgage Co.,
that was one of the nation’s largest subprime les)dgpent over US$20 million in political
donations. Citigroup Inc., Wells Fargo & Co. Coymtide Financial Corp. and the Mortgage
Bankers Assaociation also spent heavily on lobbyging political giving. These donation played a
major role in persuading legislators in New Jeraeg Georgia to relax tough predatory-lending
laws passed earlier that might have contained sifrtree damag@*

3.3 Special Investment Vehicle¥

A special, or structured, investment vehicle (S&/a limited purpose, bankrupt remote,
company that purchases mainly highly rated mediumi Bng term assets and funds these
purchases with short term asset backed commeraj@rp(ABCP), medium term notes (MTNSs)

and capital. Capital is usually in the form of sudinated debt, sometimes tranched and often

31 1n June 2004, New Jersey’s Assembly and Senatmnimously passed bills that rolled back partsef t
earlier law, including the “tangible-net-benefitetithat required lenders to prove that a refinagaf any
home loan less than five years old would providgaagible-net-benefit” to the borrower. Thousand of
New Jersey homeowners subsequently refinancedrexistortgages or took new loans with Ameriquest
before the subprime market tanked. Many of theaedare now in foreclosure.

%2 This section draws on material given in PolizuQ@0
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rated. Some SIVs are sponsored by financial irntatits that have an incentive to create off
balance sheet structures that facilitate the teansf assets off their balance sheet and generate
products that can be sold to investors. The aito generate a spread between the yield on the

asset portfolio and the cost of funding by managivegcredit, market and liquidity risks.

General descriptions of the methodologies emplof@dSIVs by the agencies are
publicly available on their web sites. The bagipraach is to determine whether the senior debt
of the vehicle will retain the highest level of dittworthiness, (for example, AAA/A-1+ rating)
until the vehicle is wind-down for any reason. Theel of capital is set to achieve this AAA
type of rating, with capital being used to makepagsible short falls. The vehicle is designed
with the intent to repay senior liabilities, orlaast with an AAA level of certainty, before the
vehicle ceases to exist. If a trigger event ocamd the SIV is wind-down by its manger
(defeasance) or the trustee (enforcement), thefofiortis gradually liquidated. Wind-down
occurs if the resources are becoming insufficientefpay senior debt. No debt will be further
rolled over or issued and the cash generated bys#ihe of assets is used to payoff senior
liabilities.

The risks that a SIV has to manage to retain gAAating include credit, market,
liquidity, interest rate and foreign currency, aménagerial and operational risk. Credit risk
addresses the credit worthiness of each obligortiaadisk during the wind-down period when
the SIV assets have suffered credit deterioratibar market risk, the manager is required on a
regular basis to mark-to-market the assets of tidghio and for illiquid assets, mark-to-model.
When a SIV is forced to sell assets under unfaverabnditions, this will in general affect the
value of all its assets. The manager's abilityattdress this type of situation is assessed.
Liquidity risk arises because of (a) the need fhamcing due to the maturity mismatch between
assets and liabilities; and (b) some of the pad®lassets will require due diligence by potential
investors and this will increase the length ofshke period. The SIV must demonstrate that apart
from the vehicle’s cash flows that provide liquyditt has backstop lines of credit from different
institutions, and highly liquid assets that camgbekly sold, so that it is able to deal with mdrke
disruptions. In a SV, the liabilities are rolleder, provided that defeasanthas not occurred.

In theory, a SIV could continue indefinitely.

% The defeasance mode is the orderly wind-down byniinager of the portfolio. The enforcement mode
occurs if the trustee undertakes the wind-down.

34 Capital notes are subordinated to senior credidmrd rank pari passu with all other capital notes

outstanding. Capital notes typically have a fixedturity date. Each year the maturity is autonadliic
extended for a further year, unless the investmgpssthe automatic extension. This mechanism reedr
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According to Moody's (September 5, 2007), thereewveome 30 SIVs and the total
volume under management of SIVs and SIV-Lites hainal values of approximately US$400
billion and US$12 billion respectively at the endAugust 2007. The weighted average life of
the asset portfolios in these vehicles is in tey@ar range.

The SIVs relied on being able to continuously mler their short-term funding and,
even though they were “bankruptcy remote” from theponsors, those that were unable to
achieve this were able to turn to their sponsoliagks which had undertaken to provide them
with backstop liquidity via credit lines in suchigitions. In fact these SIVs, akin to “unregulated
banks” funding long-term assets with short-ternding resources, have been a contributor to the

current credit crisis as they didn’t have in plapgropriate liquidity backup plans.

As the credit crisis intensified and the mortghgeked securities held by the SIVs
suddenly started to decline in value, some of tBER were downgraded, sometimes all the way
to default within a few days. An increasing numbéiSIVs became unable to roll their ABCP
and turned to their sponsor banks for rescue. H&BE the first bank (November 28, 2007) to
transfer US$45 billion of assets on to its balaslkeet. Other banks soon followed: Standard
Chartered took (December 5, 2007) US$1.7 billicabébank (December 6, 2007) took US$7.6
billion, and Citigroup (December 14, 2007) US$48idn. This is not a complete listing. Société
Générale bailed out its investment vehicle with $$4.3 billion line of credit (December 11,
2007).

The plight of SIVs continues. In February 200&jgfoup announced that it plans to
provide a US$3.5 billion facility to support six tife seven SIVs it took onto its balance sheet to
shore up their debt rating and protect creditodlsoAn February, Standard Chartered faced the
prospect of a fire sale at its US$7.1 billion Wieistcket SIV. The value of the assets had fallen
to less than half of the amount of start-up capifaich is a trigger for calling in receivers. More

recently (February 21, 2008) Dresdner Bank annaititat it is providing a backstop facility of

the “rolling capital notes”. Capital notes usualBceive some minimum rate, payable at pre-spécifie
dates. The intention of the manager is to createss spread above this minimum rate. Profitshaeed
between the manager (performance fees) and thestorvéknown as an additional interest amount).
Leverage for a SIV is defined as the ratio of sexdiebt (ABCP plus MTNSs) to capital notes. Typical
leverage varies in the 12-14 range.

A variant of a SIV is the SIV-Lite structure. lhese types of vehicles, capital has a finite
maturity. The vehicles typically hold residentiaortgage backed securities and home equity backed
securities. The fixed maturity implies that atdah, the maximum permitted leverage is fixed thiothge
life of the vehicle. This is not the case withl¥.S
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at least US$17 billion on senior debt for its US$illon K2 SIV, to avoid a forced sale of its
asset$®

3.4 The Economy and Central Banks

At the end of spring 2007, Ben Bernanke, Chairwfatiie Federal Reserve, stated (May
17, 2007), “We do not expect significant spillovémem the subprime market to the rest of the
economy or the financial system.” At the starAofust, the European Central Bank injected 95
billion euro (US$131 billion) and informed banksthhey could borrow as much money as they
wanted at the bank’s current 4% base rate withioit. | The Bank of Canada issued a statement
that it pledges to “provide liquidity to supporketiCanadian financial system and the continued
functioning of financial markets.” Table 1 summzas the actions of central banks.

In the second week of August, the Fed reportetl tthe total commercial paper (CP)
outstanding fell more than US$90 billion to US$2tdiBion over the last week. Traditionally,
prime corporate names used the CP market to finginoe term cash needs. However, the low
levels of interest rates during the past few ybassmeant that many of these issuers moved away
from the CP market and issued low cost debt withunitges ranging from 5 to 10 years. The
current lack of demand for CP made it very difftcidr borrowers to rollover debt. William
Poole, President of the St. Louis Federal Resematighy argued against a rate cut (August 16).
The Fed took the unusual step of issuing a pulditement that Mr. Poole’s comments did not
reflect Fed policy.

During the same week, a flight to quality occdrrith investors buying Treasuries. The
yield on the three month T-bill fell from approxitely 4% to as low as 3.4%. The FTSE 100
index declined by 4.1%, with financial companietnbethe hardest hit. Man Group fell 8.3%
and Standard Chartered fell 7.6%. The Chicago @@ytions Exchange Vix index, jumped
above 37, its highest level in five years. It dabe back to 31. Unwinding of carry trades caused
a sudden 2% increase in the yen/dollar exchange r&urther unwinding occurred two days
later, with hedge funds and institutional investarsvinding carry trades, causing the yen to
increase 4% against the dollar, 5.3% against the &8% against the pound, 10.3% against the
New Zealand dollar and 11.5% against the Austral@ltar.

Also during this period, the Fed injected US$%idnil into the money market through 14
day repurchase agreements and another US$12 Httiiongh one day repurchase agreem&nts.

% In the case of K2, Dresdner does not anticipaten&ke substantial losses as its assets are entirely
investment grade and do not contain any exposusiprime mortgages and related structured credit
products.
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The Russian Central Bank injected Rbs 43.1 bil[j0i$$1.7 billion) into the banking system.
Foreign investors had started to flee the rublet dedrket, causing a liquidity squeeze. The
European Central Bank has pumped money into Eusopeernight money markets. Fed has
done similar in the US.

Four banks, Citigroup, JP Morgan, Bank of Ameranad Wachovia, each borrowed
US$500 million from the Fed. In a statement, JRdda, Bank of America and Wachovia, stated
that they have substantial liquidity and have thpacity to borrow money elsewhere on more
favorable terms. They were trying to encourageeiothanks to take advantage of the lower

discount rate at the Fed window.

During the third week of August, the flight to ditiacontinued. At the start of trading in
New York, the yield on the 3 month T-bill was 3.9086iring the day, it fell to 2.51%, and by the
end of day, it closed at 3.04%. However, othetspaf fixed incomes markets continued to
function, with investment grade companies issuiefptd Comcast Corp sold US$3 billion in
notes; Bank of America sold US$1.5 billion in notew Citigroup US$1 billion in notes. There
was a rare high yield issuing by SABIC Innovativiadfics. It sold US$1.5 billion in senior

unsecured notes.

The volatility in the foreign exchange market @isome hedge funds to close their yen
carry trade positions. Between August 16-22, itorsspour US$42 billion into money market

funds. Institutional investors switch from commatg@aper to Treasuries.

More recently, in April 2008, the Fed took the tegedented measure of introducing a
new lending facility, called the Primary Dealer @itd-acility (PDCF), for investment banks and
securities dealers that give them the possibibtyporrow against a wide range of securities as
collateral for cash loans. Among other things theusities pledged by dealers must have market

prices and “investment grade” credit ratings.

3.5 Valuation Uncertainty

% |n the U. S. banks are required to have minimuvellef reserves on average for a two week period,
known as a “maintenance period.” If a bank hasssaeserves, it can lend then in the fed fund&ehar
and if insufficient reserves, it can borrow in fied funds market. The Fed adds and drains cremtit the
market, so as to keep the effective Fed funds (tate actual rate that banks borrow or lend) neahéo
target official Fed funds rate.

3" This facility was used the first time by LehmanApril 2008. Lehman shifted around US$2.8 billion i
loans, including some risky LBOs it had been unableell, into a new investment vehicule it named
“Freedom” which issued debt with 20% subordinatiost was assigned a single-A rating by rating
agencies and therefore was eligible as collateéitaleaPDCF of the Fed.
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One of the critical issues driving the crisis teen the difficulty to value structured
credit product$® In a fair value accounting framewdtkand with liquid markets, it is
straightforward to value standardized instrumettisugh there are issues with non-standard
instruments. In this framework, there are threeelle used for classifying the type of fair
valuation employed: Level 1 — clear market priteisevel 2 — valuation using prices of related
instruments; and Level 3 — prices cannot be obsgearel model prices need to be used. For
example, valuation under Level 1 can be achievedtiindard instruments such as credit default
swaps for well known obligors. For a credit defawap with a non-standard maturity, then
direct market prices can not be observed. Pridesradit swaps for the same obligor with
standard maturities can be used to calibrate atiatumodel to price the non-standard maturity.
This would fall under Level 2 classification. Themre many instruments that are non-standard
and are illiquid, making valuation difficult. Fauch instruments, model valuation must be
employed. This situation would fall under Levetlassification. Faith in the reliability of these
values is highest for Level 1 and lowest for Le@elwhich is more subjective. There are
numerous difficulties associated with implementifagr value accounting, event in liquid
markets'" In the first quarter of 2008, level 3 assets hagecased in U.S. banks. Golman Sachs
reported an increase of 40% of these assets th edmtal of US$96.4 billion of which US$25
billion are ABS. In total it represents _.1% of thesets of the bank. Level 3 assets are US$78.2
billion and US$42.5 billion for Morgan Stanley abehman Brothers, respectively.

Model prices are used for marking-to-model illidjaissets. For model estimation, prices
of other liquid assets and time series data mayskd. Inferring the parameters necessary to use
the model becomes problematic in turbulent markdtkis increases the uncertainty associated
with the model prices. If markets are in turmtlile number of instruments that can be valued
under Level 1 decreases and the difficulties aasediwith implementation greatly increase.
This increases the uncertainty associated withvétheation of instruments held in portfolios and
this uncertainty feeds back into the market turmbinders want collateral for their loans, but in

turbulent markets disagreement can occur betweemowers and lenders over the valuation of

38 The decision to close one of the Synapse fundsraptha arose due to the failure to reach agreement
with its prime broker, Barclays Capital, about truation of assets held by the fund. The fundrdit
hold subprime mortgages. See Davies, Hughes atdZD87).

39 See the Statement of Financial Accounting Starsjardes SFAS 157 and SFAS159.
0 Price is defined as the amount that would be veckio sell an asset or paid to transfer a lighilit

*1 For a recent discussion and references to extaratlire, see O’'Brien (2005).
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collateral. This can place borrowers in the positdf being forced to sell assets, and in some

cases cause funds to close, adding to the markabilu

One of the major issues in an illiquid market ame that has been repeatedly raised in
the current crisis, is that due to the high degoéeuncertainty, current prices for certain
instruments are well below their ‘true’ values.icig assumptions that were reasonable a few
months ago must be re-evaluated. In fair valuewatting, the price of an instrument is what you
would receive if sold. This implies that many ihgtons and funds have been forced to mark
down their portfolios. For some funds, this haggered automatic shut down clauses. In the
case of the asset backed commercial paper markets ibrought the market to a close. Hedge
funds borrow in the commercial paper market, pledgissets as collateral. Lenders look at the
value of the pledged assets, which in many cases retated to the subprime market. Given the
increasing levels of uncertainty associated with\thaluation of assets, lenders refused to extend
credit. This caused a major disruption to thetadsaeked commercial paper market and was one
of the critical events in the crisis.

When financial institutions report their quartemdarnings, for Level 3 assets their
valuation methodologies and associated inputsiwitieneral differ. This is unavoidable given
the use of models. Institutions know this and hiameentives to pick their inputs to ensure that
their results are “reasonable.” Investors knowt this game is going on, so even when quarterly
results are published, uncertainty remains abauv#tue of Level 3 assets.

The problems arising from the valuation of collaeed mortgage obligations
containing subprime, and the rolling over of adsetked commercial paper came to a head
during the summer. At the beginning of summer, of®ear Stearns hedge funds, High Grade
Structured Credit Strategies Master Fund and thghHbrade Structured Credit Strategies
Enhanced Leverage Master Fund, ran into collateoalble after substantial losses in April.
Merrill Lynch seized US$800 million in collateratsets and planned to sell these assets on June
18. Bear Stearns had negotiations with JP Morgdmas€, Merrill Lynch, Citigroup and other
investors over the state of the two hedge fundsvéver, these negotiations did not stop Merrill
Lynch from selling the assets. Bear Stearns dieddhat the hedge funds were facing a sudden
wave of withdrawals by investors and by July, dsed the two hedge funds, wiping out virtually
all invested capital.

The widespread gravity of the valuation problemerew highlighted when at the
beginning of August, BNP Paribas froze three hefdges, stating that it is impossible to value
the assets due to a lack of liquidity in certaintpaf the securitization market. The asset values
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are reported to have fallen from US$3.47 billiorlx8$1.6 billion. Paribas stated that the funds
were invested in AAA and AA rated structufés.In the third week of August, BNP Paribas
announced that it has found a way to value thetasdgehree of its funds and will now allow
investors to buy and sell assets. In the samé,vilee Carlyle Group put up US$100 million to
meet margin calls on a European mortgage investauiiate, with US$22.7 billion in assets.
The group issued a statement, explaining that whBeo of the affiliates assets are AAA
mortgage backed securities with implicit U. S. goweent guarantees, the value of the assets has
declined due to diminished demand for the secaritie

During this period, money market funds that nolynplirchase asset backed commercial
paper (ABCP) adopted a policy of buy only Treasuri@he yields on Treasury bills fell, as a
result of this flight to quality. This action byamey market funds and other investors helped to
trigger a corporate funding crisis, with many speaivestment vehicles unable to roll over their
ABCP. This forced vehicles to seek funding frorhestsources and to sell assets. The problems
were not restricted to the U. S. ABCP marKet.

The difficulty underlying the valuation of collagé and the resulting liquidity and
funding problems, affected many special investnvehicles and hedge funds. In the middle of
August, the Goldman Sachs fund, Global Equitiesdjopities, lost over 30% of its value over
several days. Investors injected US$1 billion ammld®an injected US$2 billion of its own
money into the fun& Funds in the U. S., Canada, Europe, Australia lexperienced funding
difficulties, some being forced into bankruptcy.heTneed to generate cash forced the sale of
assets. This affected many quantitative hedgesfusuich as Renaissance Technologies, which
fell 8.7%. Exchanges rates were affected, as fuadaced their leverage. Selling by hedge
funds and nervous investors also forced muni boite$ down.

Other players were affected. Real estate funele ward hit due to both falling real

estate prices and the tumult in the credit mark&tse average fund investing primarily in the U.

42|t was not clear what assets these structures held

*3n the second week of August, Coventree, a Canadisstment firm could not sell US$229 million of
commercial paper. It shares fell by 80% beforeitrgdvas stopped. Three days later, in the assdiea
commercial paper market, 17 Canadian issuers fadesell short term debt and sought financing from
banks and the market closed down. The funds hakist@p lines of credit. However, the criterion for
usage is more restrictive in Canada than the Uk r@quires ageneral market disruption. As some funds
could still roll over their ABCP, some banks todkst as evidence that there was gmneral market
disruption and refused to honor their commitmetniggering the funding crisis in Canada. In Eurgpel
Australia, many special investment vehicles regbpieoblems. For example, in Europe Mainsail Il, an
affiliate of Solent Capital Partners (London) angh&se Investment Management and in Australia, Ram
Home Loans, all reported problems in rolling over aisset backed commercial paper.

4 The fund agreed to waive its annual managemest fee
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S. lost 17.2% over the first three months of thenrmer and were down 16.5% on the year
(Morningstar Inc). Fund redemptions have forcechaggrs to sell assets in falling markets.
KKR Financial Holdings LLC, a real estate firm, 12Mned by Kohlberg, Kravis Roberts & Co.

reported in the middle of August that losses tlaedts ability to repay US$5 billion in short term

debt. It announced plans to raise US$500 millignsblling shares to Morgan Stanley and
Farallon Capital.

Merger arbitragers were also hit, with many beimged to unwind positions to offset
losses. The gap between a target’s stock pricatengdrice the buyer has agreed to pay widened
to 68% in August, compared to a spread of 11%eetid of June (reported by a Goldman Sachs
analysis). Sowood Capital Management liquidatesitipms in a number of pending mergers and
went into defaulf®> In the fight to gain deals, banks had waived swucivisions as the “market
out” clause, that allows banks to re-negotiate adewwriting deal if market conditions have
deteriorated. Banks are now having to re-negotles without this weapon in their arsenal.
Home Depot delayed and re-negotiated a US$10.®rbitleal to sell its construction supply

business to private equity firms.
3.6 Transparency

There are a number of different dimensions astatiavith the general issue of
transparency in credit markets. First, is the demmature of the products. Many buyers of
these products, such as pension funds, universidpvwement funds, local counties and small
regional banks do not have the in-house technamgathistication to understand the true nature of
these products, the frailty of the underlying agstioms used in their pricing and how they might
behave in difficult economic conditions. They refythe rating agencies and take comfort in the
protection that a rating might give.

Second is the lack of transparency with respecth® valuation of illiquid assets.
Valuation issues were discussed in the previousosec For some funds, this is a substantial
issue. For example, in Bears Stearns High Gradect8ted Credit Strategies Enhanced
Leveraged fund, over 63 percent of its assets wWhkgeid and valued using models — see
Goldstein and Henry (2007).

%> Sowood played credit spread vs. equity prices wad crushed when spread widened while equity
markets didn't fall.

¢ King County officials bought US$53 million in Maiail commercial paper, when rated AAA by S&P. It
is now rated B. An official from the county is gadtas stating “we rely heavily on th#tgrating)” — see
Henry (2007). Words in italic have been added.
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Third, is the type of assets within a vehicle,lsas the percentage of CDOs, CDOs
squared, prime, Alt-A and subprime mortgages. Phaisc type of information is rarely available
and has produced a market for lemons — investersiaable to observe or unwilling to believe
that funds have no exposure to the subprime marRghapse closed one of its high grade funds
on September 3, 2007, citing “severe illiquiditytie market.” The company stated that the fund

had no exposure to the U. S. subprime mérket.

Fourth, is not knowing the total magnitude of teenmitments a financial institution has
given, whether it be to back stop lines of creditoan commitments to private equity buyouts. A
vehicle that relies upon funding from, say, the omrcial paper market, will buy a commitment
from a financial institution to provide funding the event of a market disruption. Financial
institutions also offer lines of credit to firmshigh can be drawn down and repaid at the firm’'s
discretion. Fulfilling all such commitments coulthve serious impact on an institution’s
liquidity. The level of such commitments is notokvn to outside investors. To avoid holding all
the committed capital, the institution will purckas contract from another institution to provide
additional capital if needed. This type of contrcof questionable value if there is a major
market disruption, as the institution selling tlatract will also have its own liquidity problems.

Fifth, money market funds provide a safe haverirfeestors to park their moné¥. In
order to retain their AAA level rating, they arengeally restricted from investing in low credit
grade securities. If any of their holdings are daywaded, the fund is under pressure to sell these
holdings, incurring losses. Unless the fund hdficgnt liquidity, it risks its net asset valuerpe
share falling below US$1, resulting in a “breakthg buck,” which could trigger investors to exit
the fund, due to concerns about the safety of the@stments. It would also harm the reputation
of the fund manager. Some of the money marketsurale invested in SIVs. A few of these
SIVs have been downgraded, and others are facimghgtading. Many banks have very
profitable money market franchises and have intptismmitments to these funds. It is in a bank
own interests to buy the fallen assets and to tia&doss, rather than risk a run on their money
market fund$? This is another form of commitment that is nqiarted.

4" SachsenLB had asked for the return of its investrimethe fund. Synapse was unable to find altéraa
funding.

*8 The size of U. S. money market funds is approxitgatss$2.70 trillion, according to the Institute of
Money Market Fund Association.

9 Credit Suisse recorded a third quarter loss of 128%million after removing assets from one of its
money market funds. At the beginning of summehai money market assets of US$25.5 billion and six
months later these had sunk to approximately ateuaf that size. In November 2007, it transferred
approximately US$6 billion of the remaining assatso its balance sheet to meet redemption claims. |
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Finally, many banks hold similar assets to thoskl iy SIVs. In the arrangement
process, a bank may hold or warehouse assetshmyilcan be securitized and sold. Banks may
hold super senior tranches that are unattractiievestors because of their low yields, despite
their high credit rating. The extent of these hwdd is often unknown to investors, though the
amount of Level 3 assets might be a guide. If SA¥sforced to sell assets, this will drive the
prices down and banks will be forced to mark-tofearsimilar assets at the lower prices.
Investors are uncertain as the magnitude of patelosses the banks might be facing and this is
one of the factors contributing to increased vhitgtin the share prices of banks. It could caase
credit crunch and affect the whole economy. Im@e@mpt to avoid this type of scenario, Bank of
America, Citigroup Inc. and JP Morgan Chase & Celdhtalks with the U. S. Treasury to
establish a new super conduit to buy up to US$ilidrbin assets from SIVE Because the
conduit would be backed by a group of banks, it h@sed that investors would have confidence

in buying the fund’s commercial paper and this daetstart the ABCP market.

3.7 Monolines

Monoline insurers provide insurance to investtrat they will receive payment when
investing in different types of assets. Givenlthe risk of the bonds and the perceived low risk
of the structured transactions insured by monolithey have a very high leverage, with
outstanding guarantees amounting to close to bsticapitai® Monolines carry enough capital
to earn a triple-A rating and this prevents thewnfrposting collatera? The two largest
monolines, MBIA and AMBAC, both started out in th®70s as insurers of municipal bonds and
debt issued by hospitals and nonprofit groups. dike of the market is approximately US$2.6
trillion, with more than half of municipal bondsibg insured by monolines. This insurance wrap

guarantees a triple-A rating to the bonds issued .8y municipalities.

December 2007, Columbia Management, a unit of BainRmerica, closed its Strategic Cash Portfolio
after withdrawals reduced the fund from US$40 tillto US$12 billion. Prior to the shut down, trenk
had provided US$300 million in support.

*0|t is unclear how the fund would have avoided thisie, if assets are purchased at market prigefieA
end of the year, the three major banks abandoneddda of the fund. It had met with a lukewarm
response from other investors.

*1n the event of a bond defaulting, the monolineeag to make whole interest and principal payments
their respective due dates.

°2 The only exception was ACA which was rated singland which guaranteed US$26.6 billion of CDOs
backed by subprime mortgages. As long as the rmanaohaintains its single-A rating, the counterpeti
don’t require the monoline to post collateral eifahe value of the securities it insured fell ialwe.
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In recent years, much of their growth has comstinctured products such as asset-
backed bonds and CDOs. The total outstanding anafubtinds and structured financing insured
by monolines is around US$2.5 trillion. Accordigg8&P, monolines insured US$127 billion of
CDOs that relied, at least partly, on repaymentsudprime home loans and face potential losses
of US$19 hillion.

Since the end of 2007 monolines have been stnmtdi keep their triple-A rating. Only
the two major ones, MBIA and Ambac, and a few athess exposed to subprime mortgages
such as Financial Security Assurance (FSA) and messGuaranty, have been able to inject

enough new capital to keep their sterling credingg®

The issue from a systemic point of view is whemanoline is downgraded, all of the
paper it has insured must be downgraded too, ingjuithe bonds issued by municipalities. And
holders of downgraded bonds under “fair value* actimg have to mark them down as well,
impairing their capital. Some institutional investo such as pension funds and so-called
“dynamic” money market funds, may hold only triflesecurities, raising the prospect of forced
sales. In addition, some issuers such as munitgmlinight lose their access to bond markets,
which may result in an increase in the cost of dweimg money to fund public projects. Some
municipalities and local agencies have issued teopton bonds, which are auctioned weekly or
monthly. The underlying collateral — municipal dsn- is insured by monolines. Concern about
the credit worthiness of the monolines has caussdigtions to this market. The loss of the

> As mortgage delinquencies rose, so did paper lostedNovember, the monoline CIFG, which had

exposure of approximately US$6 billion to the UBmime market, received a US$1.5 billion injection
from two French banks. After the injection, Fitaraffirmed CIFG AAA ratings. MBIA and Ambac
wrote assets down by a combined US$8.5 billionhia third quarter of 2007. There is now a general
market concern that monolines have insufficienbueses to honor their commitments. Recently MBIA
added US$3.5 billion in write-downs on its creditrigatives portfolio for the fourth quarter of 20ard a
US$2.3 billion fourth quarter loss. MBIA has raisabout US$2.5 billion in capital since November and
has plans for more, possibly involving obtaininmserrance on portions of its portfalio Fitch recently cut

its triple-A rating to double-A on Ambac, Securapital Assurance and FGIC, citing their failuredse
capital. Fitch also put the triple-A rating of CIF& negative watch, just weeks after affirming@sng. In
March, Moody’s, then S&P and Fitch, downgraded CIff@Gm triple-A to single-A plus and rating
agencies are now questioning the long-term vighidft CIFG as a guarantor as shareholders haverdecla
they may not be prepared to recapitalized the nio@a@ second time. On the contrary, Ambac benefited
from a capital infusion of US$1.5 billion which @iled it to maintain its triple-A rating.

ACA might be the first monoline to file for bankiey. S&P slashed ACA rating to CCC, a low
junk level, from A in December 2007. The stock @@Awas delisted from the New York Stock Exchange
last December and ACA is now on a run-off mode.
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triple-A rating could cost investors up to US$20ldn according to Bloomberg. Already, banks
have had to write off around US$10 billion of treppr they insured with ACK.

In response to this crisis, a group of banks ewploa bailout plan of the largest
monolines with the New York’s insurance regulateho was asking the banks to contribute as
much as US$15 billion to help MBIA and Ambac presetheir ratings. The main consideration
was whether the cost of participating in a bailaats greater than any loss of value in their
holdings>> On Feb 14, 2008 Eliot Spitzer, New York goverrgaye bond insurers three to five
business days to find fresh capital, or face pa@tbreak-up by state regulators who want to
safeguard the municipal bond mark&tdJnder a division of the bond insurers into a “gdwank/
bad bank” structure, the insurers’ municipal bondibess would be separated from their riskier
activities, such as guaranteeing complex structgredit products. Warren Buffet's Berkshire
Hathaway Assurance Corp has already offered to ¢tadee the municipal bond portfolios of
Ambac, MBIA and FGIC! While these plans would help to restore faitthi@ municipal bond
market, they would do little to help the structugrdducts insured by the monolir8sA break-
up of the bond insurers would have grave implicetitor financial institutions that face massive

write-downs on guarantees and credit derivativésred with these monolines.

3.8 Systemic Risk

Systemic risk arises if events in one market afégber markets. Many money market
managers that normally purchase ABCP abandonedntirget and fled to the Treasury bill

market, causing a major increase in prices andriogef yields. The ABCP market relies on

% There is concern that banks might have to writerdan additional US$40 to US$ 70 billion conseaaitiv
to the downgrade or the bankruptcy of monolines..

> A potential bailout of FGIC, the third biggest nitipal bond insurer in the U.S. with about US$315
billion of insured bonds outstanding, is being gdCalyon, the investment banking unit of Frandg'sdit
Agricole. Other bank in the consortium include UB®c Gen, Citigroup, Barclays and BNP Paribas.

% According to Eliot Spitzer speed to resolve thenoime recapitalization issue is critical as the
diminishing confidence in the monoline to meet thaddligations has already hurt markets like thetiane
rate securities. Just before Eliot Spitzer injumrttithe auction-rate securities market, a US$3Bi0rslice

of the municipal bond market shut down. (These sesl are also issued by student loans authorities
museums and many others.) Investors stopped bsgiogyities at regular municipal auctions becausg th
were concerned about the fate of the bond inswvbs guarantee around 80 percent of the entire rharke
The Port Authority of New York and New Jersey fouitgklf paying a rate of 20 percent on US$100
million of its debt, almost quadruple its cost aekdefore. Auction bonds are initially sold as ldegn
securities but are effectively turned into shortrtesecurities through auctions where interest rares
determined by bidding that typically occurs ever8 or 35 days. When there are not enough butress,
auction fails and bondholders who wanted to sélleft holding the securities. Rates at failed ianst are
set at a level spelled out in official statemenssied at the initial bond sale.

"It is not clear that this will help monolines keteir current credit ratings.
*8 The plan advanced by William Ackman did directtideess this issue.
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the quality of the collateral to minimize the risknon-performance by borrowers. Lender needs
assurance as to the nature of the assetsheir values. In the breakdown of the ABCP market
there has been reservations about there two dioreisiSome lenders have been concerned that
the collateral contains subprime mortgages. Tadk lof transparency has meant that some
borrowers were unable to rollover their debt, etleugh they had no exposure to the subprime
market. There has also been a lack of transpameithyrespect to the value of collateral. The
lack of transparency with respect to the holdin§stouctured products by monolines and the
associated valuation difficulties, has adversefeaéd many markets, such as bond auction
markets and tender option bonds, that use mondinpsovide an insurance wrap.

Even under normal market conditions, many instmisiare illiquid and it is difficult to
estimate a price. In the turmoil of summer, thpsgblems became insurmountable. These
problems were illustrated by BNP Paribas decisiofideze withdrawals from three hedge funds
in the beginning of August, stating that it is inspible to value the assets due to a lack of
liquidity in certain parts of the securitization rket™.

The effective closure of the ABCP market had mespercussions. For many hedge
funds, the inability to rollover debt, has forcdebin to sell assets and this has affected many
diverse markets. First, the collateralized delbigation market has come under a lot of pressure
from this selling to the extent that many fundseénéawund prices to be artificially low and some
have resorted to selling other assets. Some foands closed trading positions by selling “good”
assets and buying “bad” assets that were shortbid Aas caused prices of good assets to
decrease and of bad assets to increase. Thiofymeéce reversal has adversely affected some
“quant” hedge funds that trade based on price patteHedge funds and institutional investors
reduced their leverage by unwinding carry tradéss Tiad the effects of the yen increasing 4%
against the dollar, 5.3% against the Euro, 5.8%inagahe pound, 10.3% against the New
Zealand dollar and 11.5% against the Australiatadol

Many SIVs have backstop lines of credit from bankfie uncertainty of the magnitude
of these possible demands has forced banks to lsaalg making them reluctant to lend to other
banks. The three month London inter bank offeedd (LIBOR) increased by over 30 bps during
the first part of August. Compounding the bankshds concerns, are the commitments to
underwrite levered buyouts. The reluctance to land the tightening of credit standards has

% The asset values are reported to have fallen fr@8347 billion to US$1.6 billion. Paribas stathd t
funds were invested in AAA and AA rated structures.
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affected hedge funds, availability of residentiadl aommercial mortgages, bond auction markets

and the lending to businesses.

Section 4: Issues to be addressed to avoid a repe&the subprime crisis

In the previous section, we identified the magsuies that have contributed to the crisis.
In this section, we discuss some of the issuesrbetl to be addressed to avoid a repeat of the
current “subprime” crisis and offer some suggestion how to move forward. Appendix 2

summarizes our main recommendations.

The rating agencies have come in for a lot ofnéitte, though they are only one part of
the story. Other issues have played an importalet in the crisis, such as the difficulties in
valuing illiquid assets, lack of transparency, tlmederlying design of securities, especially
structured credit products, inadequate risk managerand the failure of regulators. Finally we
discuss the future of securitization which is catito the viability of the “originate-to-distribeit

banking model.

4.1 Rating Agencies

In the current crisis, we have witnessed relatividwly rated facilities having their credit
ratings changed from AAA to junk, and the tardypasse of agencies to recognize the risk
arising from the holding of subprime mortgages bgnoiines. These observations raise the
guestion of the effectiveness of the methodologised by the agencies to model loss
distributions for portfolio of assets and the fedlwf the agencies to recognize the limitations of
their models in a timely manner.

Rating agencies have a long history of estimativegprobability of default and the loss
given default for individual obligations. This i®tnthe case for structured products, where there
are many additional difficult issues. As discusbgdAschcraft and Schermann (2007) subprime
ABS ratings differ from corporate debt rating imamber of different dimensions. Corporate
bond ratings are largely based on firm-specifik vidiile CDO tranches represent claims on cash
flows from a portfolio of correlated assets. Thih® rating of CDO tranches relies heavily on
guantitative models while corporate debt ratindg essentially on the analyst judgment. While
the rating of a CDO tranche should have the samed&d loss as a corporate bond for a given
rating, the volatility of loss, that is, the unegpe loss, is quite different and strongly depeoris

the correlation structure of the underlying assethe pool of the CDO.
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For structured products, such as ABS collateralidebt obligations, it is necessary to
model the cash flows and the loss distribution getee by the asset portfolio over the life of the
CDO, implying that it is necessary to mogegpayments ® anddefault dependence (correlation)
among the assets in the CDO and to estimate tkemgders describing the dependefic®©ver
the life of a CDO, individual defaults may occuraaty time, implying that it is necessary to
model the loss distribution over time. This nedesss modeling the evolution of the different
factors that affect the default process and howehactors evolve togeth®r. This requires
assumptions about the stochastic processes thatilieshe evolution of the different factors,
such as interest rates and prepayment behaviorthenestimation of the parameters describing
these processes, which usually requires the usmefseries data. If there are major changes in
the economy, then these parameters may changeyimgpphat it is necessary to examine the

sensitivity of a rating methodology to parametearafes.

It is critical to assess the sensitivity of trancténgs to a significant deterioration in
credit conditions affecting PDs and default clustgr As shown in Fender, Tarashev and Zhu
(2008) the impact of PD shocks on CDO tranche gatiis very different than for a corporate
bond. It depends critically on the magnitude arel ¢lustering of the shocks and it tends to be

non-linear. (See also Box 1.)

If default occurs, it is necessary to estimateréseilting loss. We know from the work of
Acharya et al. (2003) and Altman et al (2005) trextovery rates depend on the state of the
economy, the condition of the obligor and the valtids assets. Loss rates and the frequency of
defaults are dependent (correlated): if the econgogs into recession, the frequency of defaults
and loss rates increase. It is necessary to mbdefactors that affect the loss and the joint
dependence between the frequency of default ard Tdse level of dependence will vary, in

general, with the state of the economy.

To have confidence in a model, it is necessaryesb mmodel predictions against actual

outcome$? This requires extensive data. Unfortunately, foang types of collateralized

0 prepayments of principal include both voluntaryd @nvoluntary (default) prepayments. Voluntary
prepayments depend strongly on the path followednbgrest rates. Interest rate risk is a key sowifce
uncertainty in the analysis of cash flows.

®1 There are many different types of factors thaluirice default dependence. For example, if thal loc
economy deteriorates, then defaults might incremsié a particular sector of the economy deteriesat
then this will adversely affect obligors within teector.

®2 The recent work of Chava, Stefanescu and Turr(B007) examines the multi-period loss distribution
for single corporate assets.

%3 See Deventer (2007).
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products, this type of data simply does not exisplying that there is little information about the
accuracy and robustness of models over differerts g the credit cycle. This type of basic
testing does not appear to have been done. Osiedirnensions, such as market liquidity risk
have been overlooked and so far have not beerréaciato credit ratings.

Problems in the origination of subprime mortgaged questionable practices had been
public knowledge for some tinf&. The rating agencies clearly state that they dgerdorm due
diligence on the raw dafa. The current situation is analogous to accountaotepting at face
value the figures given to them by firms. Theradsauditing function. The current situation is
problematic. In moving forward, if data auditingeaequired, then the issue of compensation
both for rating and for auditing needs to be adskds It is not clear that regulating the
originators will solve the problem of faulty dataless there is adequate enforcement. Continuing
the analogy, firms are required to follow generadlgcepted accounting principles, though
accounting fraud still occurs.

For the last few years, the characteristics of soi mortgage borrowers were
undergoing major changes due to declining undengristandards and fraud. The failure to
explicitly recognize the changing nature of the enhydng data used in model estimation, implied
that the probabilities of default, recovery ramsfault dependence and the dependence between
default and recovery rates were poor estimated.ddiéoneed to capture default contagion that
exists in local housing markets. There exist gta#ik techniques, such as data sampling,
introducing unobservable heterogeneity and diffepeior distributions, which have the potential
to ameliorate some of these probléthsror collateralized structures, there is the rfeednore
transparency about (a) the types of models usetthdagencies; (b) the assumptions about the
data used to rate a particular structure; and He) dccuracy and robustness of the rating
methodologies to the underlying assumptions. @utrreethodologies failed because use of
inappropriate assumptions derived from historicadatr corporate CDOs with tranches much
wider than for ABS CDOs. They also failed to moleth default and recovery dependences.

54 See footnote 24 and 25 for additional references.

% In testimony to Committee on Banking and Urbanak#, both agencies stated that they accepted the
raw data without any form of checking- for Moodgee Kanef (footnote 3, 2007) and for S&P Tillman
(P7, 2007).

% See the recent papers by Chava, Stefanescu anduliu2007) and Duffie, Eckner, Horel and Saita
(20086).
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To rate the commercial paper of a SIV, there dditimnal factors to consider. First, an
assessment of the backstop lines of support aret otintingent funding in the case of market
disruptions. The rating agencies rate the contingeurces of funding available to a vehicle.
Second, for an investor to buy asset backed coniahgraper (ABCP), they need to know the
nature of the assets supporting the paper andvéthge of the collateral. The agencies are clear
that they make no statement about valuation. fréiei value of the collateral deteriorates, this
adversely affects the credit worthiness of the cenuial paper. Thus logically, one must address

the issue of the valuation of the collateral, ieas to assess the credit worthiness of the vehicle

There is the need to be more transparency withesdso the meaning of a rating for
commercial paper or medium term notes for strudtpr@ducts and investment vehictéswhat
does a rating actually consider and what assungpto® made in reaching a rating decision? At
present the onus is on the investor in an ABCPnietstand exactly what a rating means, the
underlying assumptions and data used to derive aucdting and the limitations of the rating
methodology. This is demanding a lot from investgiven the lack of transparency. Again,
there is also the need for more transparency aheumnethodologies used to assess the different
factors and how these considerations are incorporiat reach a final decision. There is a long
list of investors who foolishly interpreted an AB@Redit rating as measure of the underlying
credit worthiness, being unaware of the limitatiohthe methodologies.

4.2 Valuation

In the current crisis, one of the fundamental f@ots is the valuation of the securitized
tranches for mortgage assets. To value a simpHiitalefault swap requires specification of the
probability of default of the obligor over the liéd the swap and the loss if default occurs. These
probabilities and loss rates are not those estiiayerating agencies. For pricing purposes, we
need theprice of risk for each factor that affects the loss distributiofihe price of risk for a
factor relates the risk of loss to value. Marketgs for swaps with standardized maturities of
one, three, five, seven and ten years now exish farge number of obligors, though the market
for non-standardized maturities is still illiquid:he existence of market prices means that models
can be calibrated to match existant prices. Oncecave infer prices of risk for a particular

obligor, we can price non-standard swaps writtethersame obligor.

" The same issue has been raised about the ratingufticipal bonds compared to corporate bonds, as
both default and recovery rates are quite diffefenthe same rating.

Credit Crisis 3C



For synthetic CDO&’ valuation becomes more complicated, as it is rsscggo model
default and recovery dependences among the obligdhe CDO. For each credit default swap
within the structure, the probabilities of defaalter the life of the CDO are inferred using the
current market prices for all the swaps on thei@aer obligor. It is necessary to patch together
the individual credit swaps to produce a price ttoe whole structure. The typical types of
models used by financial institutions are relagveimple and static in natufé,and do a
relatively poor job of pricing all of the differentanches. Transparency in pricing and the
liquidity of the market has greatly increased faflog the introduction of credit indices and the
trading of tranches written on the indices. Thas hlso facilitated models to be calibrated to the
prices of the individual tranches of an index. tdwer, for synthetic CDOs that do not contain

the same obligors as in an index, additional assiongare required for pricing.

For pricing assets such as mortgages, auto-loatr®dit cards, the difficulties associated
with valuation greatly increase, as there are feisep that can be used for calibration. Even
under normal conditions, markets are illiquid. Tigpes of models used to estimate the credit
ratings of CMOs could be extended to pricing. Tdds be achieved by estimating the prices of
risk associated with each factor that affects detmd the resulting loss. However, this requires
market prices. Mortgage related credit indices rexist, allowing the prices of risk to be
estimated. Unfortunately, mortgage portfolios ndiffer substantially from the characteristics
of the index, as there is wide heterogeneity acdifésrent types of mortgages. Standardization
of structures will help to improve liquidity andiging, as recently suggested by Lagarde
(2007)7° though there are many practical difficulties wittis type of suggestion. If prices of risk
cannot be estimated, another approach is to userdlt rating for the mortgage structure and
then make some heroic assumption about what yirelsaet with a given rating commands. The
use of this type of model has meant that in theetuircrisis, as rating agencies have down graded
assets, there has been automatic write-downs. eTdrertwo difficulties with this approach. It
assumes that ratings are both accurate and tim€&he second difficulty is the nature of the

required heroic assumptions. Apart from pragmattbere is little justification.

4.3 Transparency

The lack of transparency has affected many diftepayers: SIVs, financial institutions,
money market funds and monolines. Many SIVs hgketibacked securities. For investors to

% Synthetic CDOs are structures that contain cdefault swaps.
%9 Schsnbucher (2003, chapter 10) provides a clear inttdn to this topic.

0 C. Lagarde is France’s minister of economy, firaand employment.
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understand the exposure of a SIV, it would be resrggo peel back the layers of the structure of
an asset backed security, such as a CLO or CDQetjua reveal the underlying assets. Itis not
clear that SIVs would be willing to reveal thisonfation. Even if investors had the information,
modeling the price dependence among the differssdta is a non-trivial undertaking.

The lack of transparency has affected financiaitutgons in a number of different ways.
First, banks hold or are warehousing mortgagesrbeesecuritization, as well as tranches of
structural products that they are in the processetling to investors. In the credit crisis, as th
value of credit sensitive instruments has declifi@dncial institutions have been forced to write
down the value of these assets. In many casesstiong have been surprised by the magnitude of

the write-downs.

Second, is the level and diversity of commitmebtsth explicit and implicit, given by
banks. The first explicit type of commitment istho underwrite levered buyouts. For the first
part of 2007, the competition was such that mamkbaffered to provide financing, without the
protection of an adverse market clause that giestan escape route. The total magnitude of
these commitments was often not disclosed on alytitnasis. The second type of explicit
commitment occurred when banks gave backstop thesedit to their sponsored SIVs. A bank
will often provide a backstop line of credit, udydbr a fraction of the total amount the vehicle
needs. There is a lack of clarity as to the tiea| of these commitments and a bank’s ability to
honor such commitments.

The first type of implicit commitment arose becausfereputation concerns. Bank
sponsored SIVs are off balance sheet vehiclesterteand managed by banks, who earn revenue
from the generous management fees. To qualifpfiebalance sheet treatment, a bank should
not be exposed to risk. This test is usually 8atls given the typical SIV structure. Yet in a
number of cases, banks to protect their reputdtare brought vehicle assets onto their balance
sheets. The second type of implicit commitmensaroecause a number of banks run enhanced
money market funds that invested in subprime asseft® banks have stepped in to support the
funds in order to avoid breaking the buck, as thkeier of the subprime assets declined. During
2007 bank shareholders have had a series of negaiiprises due to the lack of information
about the different types and magnitude of impEoitnmitments.

For banks, 10K statements offer little informatmimout actual holdings of assets being
warehoused and there is a lack of clarity with eesgo the total level of bank commitments.
Regulators could request that this informationdy@orted on a regular basis. This would provide
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investors with information about a bank’s exposanel the effects on valuation if downgrades

occur. A similar requirement is also needed for atioies.

The lack of transparency in the pricing of subpristeictures has been a major issue.
llliquid assets are difficult to value even in nalmmarkets. One way to improve pricing
transparency and liquidity is to encourage theitigadf indices based on standardized baskets of
the assets. Trading in these indices would imprvaesparency and provide guidance for
calibrating models used for non-standard basketasskts. The last few years has seen the
development of such indicé’s,though in some cases, the asset structures usddfite the
underlying assets in the index lack transparendyerd is a need for more simplicity and

transparency in design.
4.4 Instrument Design

The lack of transparency and liquidity for manyeddsacked securities such as subprime
mortgages, auto-loans and more exotic CDO squaegriies have been a major issue in the
current crisis. Moving forward, the emphasis will bn simplicity and transparency. In the near
future we can expect investors to focus only oatietly simple and liquid products that can be

easily standardized and easy to value.

The introduction of credit default swap indicedate 2002, enhanced the development of
the credit swap market by improving the transpayenavestors could observe bid/ask spreads
for the different tranches on the index. Indiceghsas the ABX, have been introduced for the
mortgage market. However, the heterogeneity ofntloetgage market means the prices of the
sub-indices are of limited help for calibrating foi@rlar mortgage structures. To improve the
pricing transparency, more sub-indices are requiféok more exotic instruments, such as CDO
squared, there are two issues. First, is the iftlmriion of obligors in each of the underlying
CDOs, and second, the modeling of default deperede@iven the limited success of models for
simple CDOs, modeling a CDO squared is problenfatit.is unclear what steps can be taken to

improve the pricing transparency of such completriments.

New products exposed to “gap” risk have been thtoed such as Constant Proportion
Portfolio Insurance (CPPI) and Constant Proporbeit Obligation (CPDO). Both products are
leveraged investments whose return depends on éhrmance of an underlying trading

" Examples of such indices are the CDX and iTraxsfmthetic CDO structures, LCDX for loans, ABS
for asset backed securities and CMBX for commeruoiattgage backed securities.

2 See Jarrow, Mesler and van Deventer (2007).
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strategy. Quite often positions are taken intoabailable credit indices such as iTraxx and CDX.
Typically, the performance of these trading stri#egs exposed to “gap” risk which is not

captured with traditional option pricing models dese of the continuous paths of the Brownian
motion assumed by these models. The rating of thesfucts was initially based on such flawed
models. Most of the CPDOs were subsequently dovaegravith huge losses. For example,
Moody’s on November 26, 2007 announced that Tygees] a CPDO based on financial credits
from UBS lost 90 percent of its value after its astet value fell below the level that triggered it

unwind. Moody’s later on cut the rating of the atf#®DOs">

4.5 Regulatory Issues

The Basel-based Financial Stability Forum (FSF) sehmembership consist of central
bankers, regulators and finance ministers from maoyntries, presented to the G-7 Ministers
and Central Bank Governors at their meeting in Waghn in April 2008 a set of 67
recommendations for increasing the resilience aketa and institutions going forward. Many of
these recommendations aim at improving transparenfipancial markets, regulatory oversight
and coordination across regulatory bodies at th@mal and international levels. Among the
proposals are increased capital requirements fiactsted credit products and the trading book to
explicitly capture default and event risk of creditposures held in the trading book , faster
disclosure of losses by banks and increased carsteih monitoring of banks by regulators.
However, there are a number of issues at the loédtte current credit crisis which need an

urgent regulatory response.

First, the lax lending standards over the last years have been a major contributor to
the current crisis. Both regulators and risk marmagdgnored the implications. A decline in
underwriting standards for subprime mortgages @sd auto-loans and credit cards) implies
the probability of default for subprime borrowergreases and the default dependence for this
class of borrowers’ increases. This, in turn, Ievhe value of structures containing subprime
mortgages. There needs to be regulatory requiresrfer the random sampling of the raw
mortgage data and the methodologies used to gerteamulti-period loss distributions need to

be flexible enough to incorporate the changingmegnature of the data.

In response to the credit crisis, there has bearsla to introduce new laws regulating
lending standards. However, without effective ecdment mechanisms such efforts will be of

little value. The responsibility for enforcememtenls to be clearly defined, especially given state

3 The size of the CPDO market is only approximatéBs3.5 billion.
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and fragmented federal divisions. To motivateritial institutions that sell structured products
to undertake the appropriate due diligence, theydcbe required to hold the equity portion of
the structures they sell to investors. This wagythear the direct costs from mispricing due to
inappropriate assumptions about the nature ofab®distribution.

Second, the issue of counterparty risk has arisewa levels. Many banks had put
options that allowed them to put back mortgagesriginators in the case of delinquency. In a
number of cases when banks attempted to exerds®pkion, the originators did not have the
assets to reimburse the banks. The credit derevatiarket is an over-the-counter market,
implying that there is always counterparty risk tthe current credit crisis, the ability of some

counterparties to honor their commitments has loafled into question.

While banks keep track of their counterparty expesuthe determination of the value of
the total exposure (after netting) to a countegpanid the posting of collateral has been based on
relatively simple forms of rules. The reliancetbon credit ratings as a measure of the risk of a
counterparty and the valuation of illiquid asseasénbeen contributing factors to the crisis. The
rating agencies have done a poor job in assessitgtionely basis the credit worthiness of many
of the counterparties and the valuation of illiqaissets is difficult even in normal times. Both
banks and regulators have failed to recognizedltaedit event that adversely affects a bank may
also adversely affect both the credit worthiness afounterparty and the value of the bank’s
collateral. Moving forward, there is a need to enstnd and model the dependence between the
valuation of the cash flows from a counterparty @sdbility to pay, what is known as “wrong-
way” counterparty credit exposure. Regulators Bhamsure that methodologies adequately

account for this type of dependence.

Third, banks have many implicit commitments thandb appear on the balance sheets. It
is not surprising, and should have been expected, many banks to protect their reputations
brought assets on to their balance sheets, adyeffetting their capital and forcing some banks
to raise additional capital. Regulators shoulduesy that these implicit commitments be
recognized for capital calculations and that thegetingencies given explicit recognition in
Value-at-Risk measurements. For practical impldatémn, regulators should be ready to specify
some minimum probability of occurrence. Whetheisitlesirable to hold capital against these
commitments is another issue. There are two tygfesontingencies. The first type of
contingency is the case of a vehicle having refianproblems that are isolated to the particular
vehicle and the bank transferring assets ontcei@nioce sheet. The second type of contingency is

the case of a general market disruption. To halgital against this type of event could be
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prohibitive. Explicit and implicit commitments shid also be reported in the bank’s accounts, so

investors know of potential future liabilities.

Fourth, the requirement that assets in the tratoak be marked-to-market (or model)
has come under attack from some banKerFhe central issue is the belief that in the irre
crisis, market or model prices do not reflect theetvalue of an asset and consequently
companies are being forced to recognize lossessgtathey had no intention of selling. In the
current crisis, companies have recognized hugeewlotvns, causing investors to become
increasingly concerned about the credit worthingls§inancial institutions, which have been
forced to raise capital at unfavorable prices. @uent proposal is for auditors to estimate the
maximum losses for a financial institution and igized these losses in the proftsGiven that
auditors have in general even less expertise theditaating agencies at making such estimates
and rating agencies have done a poor job in therucrisis, investors will be forced to rely on
their own estimates without the benefit of marnieinion. The outcome may be a “market for
lemons” with even greater declines in asset valu@s under the mark-to-market framework.

The valuation of illiquid assets is difficult underormal markets conditions and
problematic when markets are in turmoil. In therent crisis, there was a failure to adjust
distributional assumptions due to misrepresentatibrthe underlying risk associated with
subprime borrowers. For assets recorded in theibgridook, a loss reserve is required. The
magnitude of the reserve is usually based on tpeda®d loss over the next year. In general, in
the current crisis this has been under estimatédengthe inappropriate distributional
assumptions. If markets are mispricing assetsdrctirrent crisis, it is probably due to the latk o
transparency with respect to the nature of thetassivestors need to assess the value of an
institution’s assets. The focus of the debate lshbe on the issues of transparency of the assets

held by institutions and the valuation of theseetsss

Fifth, the systemic nature of the crisis has arisecause of wide spread ownership of
structures containing subprime and the circulareddpnce between refinancing and collateral
valuation. Regulators failed to recognize the texise of positive feedback mechanisms and to
understand their implications for the financial teys. *® If asset values decline, ability to
refinance declines, valuation of counterparty ¢etlal declines and the value of monoline assets

4 Adrian and Shin (2008) argue that mark-to-markebanting can cause pro-cyclicality.
> See Guerrera and Hughes (March 14, 2008).

® The recent U.K. House of Commons Treasury CommiReport on the failure of the Northern Rock
Bank notes the failure of the regulators to recogtihe implications of positive feedback mechanisms
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decline. Regulators were bind to the impendingisri To avoid a repeat, there needs to be more
transparency as to the nature of assets held feratit institutions. To achieve this will require
increased cooperation of regulators across natlomahdaries. There is also the need to explicit
recognize feedback mechanisms and understandri@ications for the financial system.

4.6 Risk Management Issues

The Senior Supervisors Group issued a report incM&008 which identifies risk
management practices that differentiate finanaistitutions that have been able to weather
relatively well the financial market turmoil, frothose that didn’'t perform well and have been
exposed to large credit write-offs.Firms that performed relatively well:

- adopted a comprehensive view of their exposutbey shared quantitative and
gualitative information more effectively across thrganization so that they were able to identify
very early the sources of significant risk and haate time to evaluate the appropriate actions to
be taken; these firms have risk management conmenitteat meet on a weekly basis to discuss all
significant risk exposure across the firm, and udel senior management (CEO, CFO, CRO,
COO0,..) and the heads of business lines as wdkgs and compliance officers, all as equal
partners;

- had in place rigorous internal processes to vaomplex and potentially illiquid
securities: they had independent in-house expedisssess the credit quality of structured credit
assets and were not relying only on the assessmhergdit rating agencies;

- enforced active controls over the consolidateghnization’s balance sheet, liquidity
and capital positions: they aligned the treasumcfions more closely with risk management
processes, incorporating information from all basses in global liquidity planning, including
actual and contingent liquidity risk; these firmadhin place internal pricing mechanisms that
incentivize the business units to better contrdaiee sheet growth and ensure that contingent

liquidity risk does not outweight expected returns;

- relied on a wide range of risk measures: theyddaptive risk measurement processes

and systems that could rapidly alter underlyinguagstions in risk measures to reflect current

" Cf. The report “Observations on Risk Managemeatiices during the Recent Market Turbulence”
issued by the Senior Supervisors Group in Marct820the members of the Senior Supervisors Group are
the Banking Commission of France, the Federal Fimu$upervisory Authority of Germany, the Swiss
Federal Banking Commission of Switzerland, the Raia Service Authority of the United Kingdom, and
the Board of Governors of the Federal Reserve Bydtee Federal Reserve Bank of New York, the Office
of the Comptroller of the Currency and the Seasitind Exchange Commission of the United States.
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circumstances; in particular, they complemented MaRasures with forward-looking stress
testing; VaR measures perform well under normaldittoms but are unable to capture severe
market shocks; well designed stress tests allomsfito estimate the economic benefits of
diversification and the impact of correlation rigk stressed markets. Box 1 discusses “cliff”
effects or strong non-linearities that characterittee risk of subprime CDO tranches, and limit

the usefulness of VaR measures under some circonoesta

The report also emphasizes the role of senior mamagt to articulate the strategy of the
firm that will increase its franchise value. Imbeddwithin this responsibility is the task of
finding the right balance between the desire teetig/new businesses and the risk appetite of the
firm. In particular, senior management plays aiaaitrole in identifying and understanding
material risks and acting on that understanding mdigate excessive risks. Internal
communication across the firm is also critical tofprmance in stressed market conditions. The
existence of organizational silos in the structuresome firms appeared to be detrimental to the
firms’ performance during the turmoil. Firms thatoaled significant losses cited a degree of
integration among the liquidity, credit, market afigance control structures. Firm-wide risk
management has become a necessity to keep pacthevighowth of risk taking.

Finally, compensation has been cited as a majareiss the current credit crisis. In
particular, the incentive structure tied loan argjpr revenues to loan volume, rather to the
quality of the loans to be securitized. There isegd to better align compensation and other
incentives with the interests of the investors afthe shareholders of the firm, and to find the
appropriate balance between short-run and longerperformance, and between individual
business unit goals and the firm-wide objectivd®e driginate-to-distribute business model have
created incentives for both firms and individudiatthave conflicted with sound underwriting

practices, risk management best practices anatéeest of investors and shareholders.

4.7 The future of securitization

The “originate-to-distribute” banking model depends securitization which gives
institutions the chance to extract and segmentiatyaof potential risks from a pool of portfolio
credit risk exposures, and to sell these riskant@stors. Credit restructuring techniques have
developed both in the corporate credit sector dral mhortgage sector to enable lenders to
repackage loans into notes, securities, or creivatives with a variety of credit-risk features.

These specially engineered securities allow comi@lebanks to transfer credit risk off their
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books. The securities can then be sold to a widé gfanvestors, most of which would not have

been interested in purchasing bundles of loans.

The purpose of securitization is to redistributedir risk to the end-investors, such as
pension funds, insurance company, mutual fundsgénddnds and individual investors. The
current crisis shows it was not the case, since wfabe risks were transferred from the balance
sheet of the banks to the SIVs which were fundet short-term commercial paper with back-up
liquidity lines with the sponsor banks. This counstrcan be viewed as a regulatory capital
arbitrage instead of a true redistribution of rifkese SIVs were funding medium-term and hard-
to-value assets with short-term money market séesirexposing the vehicule to the risk of a
market disruptiorf® When banks were unable to roll the ABCP fundingsehSIVs, and market
liquidity had totally evaporated for subprime reldiassets, banks to preserve their reputation had
no other alternative, but to take back the assetbeir balance sheet.

The design of the SIVs can be altered to make tlessmsensitive to market disruptions.
There are a number of ways to achieve this. Ctlyresome of the extant short term commercial
paper gives the vehicle the option to extend theuritg of the debt. Usage of this option could
be expanded. Another type of option would be towathe vehicle to convert the paper into one
or two year floating rate debt. The option could @ontingent on the event of a market
disruption. The cost of the option would be refgly small, given that the probability of a
market disruption is small. The cost of these fications would be to decrease expected
profits.

Securitization won't disappear as it brings valaghte economic system. Securitization
contributes to “price discovery” of credit. That istells how much economic value the market
attaches to a particular type of credit risk. T$hwuld lead to improved liquidity, more efficient

market pricing, and more rational credit spreadsfiocredit related instruments.

To reduce problems in the risk assessment andti@muef securitized due diligence is
required from both originators and investors tousgghat there is transparency with respect to
the quality of the credit being securitized and thi®rmation given to the structurers, rating
agencies and investors. Structured credit prodbetsresults from the repackaging of individual
credits should have a simple design, so that threy veell understood by all the players
(structurers, rating agencies, investors, reguatoj. Rating methodologies should also be
improved, so that there is a clear representatidheorisks involved in a structured credit. Any

8 This was also the root of the problems with thigigh bank Northern Rock Pic, that caused thé firs
bank run in 140 years in Britain.
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rating system loses its purpose if a triple-A sigwan be downgraded to junk within a few days.
Investors also should rely more on their interraging system to appraise the risk of these

structured products. If they are unable to ratedtgroducts they should stay away from them.

5 Summary

Federal Reserve Chairman Ben Bernanke said abghaing meeting in April
2008 of the G-7 in Washington that failures in #eecalled “originate-to-distribute”
model of credit extension were the root of the entcrisis. It broke down at a number of
key points, including at the stages of underwritimgedit rating and investor due
diligence. Financial institutions that had boughtigtured credit products coming from
the securitization of subprime loans did not hagtegaiate risk management or liquidity
plans in place. Ben Bernanke also said “these probinotwithstanding, the originate-to-
distribute model has proven effective in the past with adequate repairs could be so

again in the future”.

Securitization allows banks to move assets offrthelance sheets, freeing up capital and
spreading the risk among many different playersest are real benefits. The recent crisis in the
subprime market has raised many questions abodtithiee of securitization. For the last three
years, conditions within both the housing sectal #re economy have been changing. In an
environment with relatively low interest rates, éstors have searched for yield. This generated
an increased demand for securitized subprime mgegyaThe incentives given to originators and
the reduced need for due diligence contributed tedine in the underwriting standards and
increased fraud. The increased use of adjustadtie mortgages (ARMs) and the lower
underwriting standards has generated an environofeimicreasing delinquency rates in ARM
subprime mortgages and also auto-loans and cradisc Special investment vehicles financed
their purchases with short term liabilities, implgia duration gap between assets and liabilities

and their ability to roll over debt depended onvhkie of their assets.

In this paper, we have identified many of the fastihat have contributed to the crisis,
from the search for yield, agency problems resgliim lax underwriting standards, failure to
identify a changing environment, poor risk managambey financial institutions, lack of
transparency, the limitation of extant valuationdels and the failure of regulators to understand
the implications of the changing environment fog financial system. The paper addresses the
different issues and offers suggestions on howdweerorward.
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Appendix 1: Biggest losses/write-downs since the ¢ianing of 2007, in billions of US$ as of
April 2008 (Source: Bloomberg)

Citigroup $40.9
UBS $38
Merrill Lynch $31.7
Bank of America $14.9
Morgan Stanley $12.6
HSBS $12.4
JP Morgan Chase $9.7
IKB Deutsche $9.1
Washington Mutual $8.3
Deutsche Bank $7.5
Wachovia $7.3
Credit Agricole $6.6
Credit Suisse $6.3
RBS $5.6
Mizuho Financial Group $5.5
Canadian Imperial Bank of Commerce $4.1
Societe Generale $3.9
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Appendix 2: Summary of our recommendations to avoia repeat of the current

subprime crisis

Rating Agencies

1.

For a particular instrument that is being ratedréhs the need for a clear statement about
the assumptions employed to derive a given raftiog.example, for rating an instrument
issued by a special purpose vehicle, does the gdeak at the nature of the underlying
assets, the sources of back-stop financing, therenaif clauses in the indenture of the
instrument that depend on the market value of tltedying assets? A clear statement is
required about what factors contribute to an asslgating.

The meaning of a rating needs to be clearly staket.example, is a rating a measure of
the probability of default occurring over the lité the instrument, a measure of the
expected loss averaged over the life of the ingntror something else?

Sensitivity of tranche ratings to shocks in PDs aadelation should be disclosed as it
can be highly non-linear in certain circumstances.

Different assets classes should have differemgatames, to avoid possible confusion.
Clarity is required about the data sources usaddoh a rating. Is the agency accepting
data from a third party and has the agency don¢himmgyto check if there have been
structural changes in the data sources? How lwedked the data to justify the validity
of its distributional assumptions?

Due diligence on the quality of the assets beirmuistized is essential for the rating of
structured credit products to be credible.

Some proof of the efficacy of a rating scheme ndedse provided by an agency, in
order to provide some degree of confidence in ththodology.

In any situation where an institution pays an agetwc rate one of the institution’s
instruments, conflicts of interest arise. For amstrument, the rating agency should

document the nature of these conflicts.

Valuation

1. There is a need for the simplification and stanidattbn of instruments. Many

instruments have become too complicated, makirighiel pricing or risk management
problematic.

For many different asset classes, the industry siéeddevelop markets for indices
written on standardized assets. This will helpriice discovery and for pricing related

assets.
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Transparency

1.

For banks there is the need for transparency tgetmagnitude of explicit commitments
arising from lines of credit, backstop supportsj amding for levered buyouts.

For banks there is the need for transparency #etmagnitude of implicit commitments
that arise from reputation concerns. Examples hee implicit commitments to off
balance sheet vehicles and enhanced money marids.fu

There is the need for greater transparency withe@sto the nature of assets held by

financial institutions, especially assets thatdifiécult to value (level three assets).

Instrument Design

1.

There is the need for less complexity in the desifjimstruments. There is the need to
demonstrate that valuation methodologies can hidated with respect to external prices
and risk management is feasible.

There is the need to design instruments that dbmwnarket disruptions.

Regulator and Risk Management Issues

1.

Minimal Federal lending standards are required sxcial states in order to avoid the
problems arising from lobbyist pressuring statenteakers to have state laws relaxed.

In cases where a counterparty posts collateraljatays need to recognize "wrong-way”
counterparty credit exposure in determining capéglirements.

Fair value accounting has come in for criticism tlu@s pro-cyclical nature. A possible
solution is to allow investment banks to place aset either in the trading book or the
bank book. This decision is made at the time theklmiys the asset. There is the need
for some rules to avoid cherry picking by bank$at is banks cannot keep on switching
an asset back and forth as market conditions change

There is the need for compulsory random samplingnoftgage lending practices and
mortgage delinquency rates, especially in majaestalrhe responsibility for such duties
must fall to an independent body.

Regulators need to recognize the effects of prdigality in stress testing and scenario
analysis.

For financial institutions that are of a size oporntance such that their failure threatens
the stability of the financial system, there is tleed for consistent regulation across such

institutions.
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7.

The fragmented regulator system both at the Fedimral and at the state level needs to

be improved.

Risk Management Issues

1.

Firms should adopt a comprehensive firm-wide rischagement and share quantitative
ans qualitative information in risk management cattaas that meet frequently and
include senior management as well heads of busiimess legal and compliance officers,
all as equal partners.

Rigorous internal processes should be put in pkacevalue complex and illiquid
securities and internal credit quality assessmemilsl complement external ratings.

The treasury functions should be closely aligneth wisk management to plan and
control balance sheet, liquidity and capital posisi.

Traditional Value-at-Risk measures should be complged by forward-looking stress

testing to capture the impact of severe marketkshoc

The incentive and compensation system should bewed to better align the interest of
all the participants in the securitization chainthwthe interest of the investors and
shareholders of the firm. Also the incentive congagion scheme should be closely

related to long-term, firm-wide profitability.
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Table 1

Central Banks Interventions

European Central Bank

August 9, Euro 95 billion $130 billion)
August 10, Euro 61 billion (US$84 billion)

U. S. Federal Reserve

August 9, US$24 billion
August 10, US$38 billion

Bank of Canada

August 10, C$1.64 billion (US$1.5%on)

Bank of Japan

August 10, Y100 billion (US$8.39ibii)

Swiss National Bank

August 10, SF 2 -3 billion (U8B -2.51 billion)

Reserve Bank of Australia

August 10, A$4.95 billi@r5$4.18 billion)

Monetary Authority of Singapore

August 10, S$1 dn (US$0.98 billion)
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Box 1: “Cliff” effects or non-linearities in the ri sk of subprime CDO tranches

Banks and rating agencies have based their risksas®nts on market assumptions
which didn't reflect the severity of the currentvennment after the housing market started to
deteriorate and market liquidity evaporated. It lvagy been suggested to complement standard
risk analyses based on “normal market conditibhisy “stress-testing” methods and “scenario
analysis” which take into account liquidity riskchmther complexities in order to ensure that
banks are aware of the potential losses they miigtir in highly unlikely but plausible
scenario$? It is well known that Value-at-Risk (VaR) models dot accurately capture “gap
risk”, i.e., extreme market events. It is clear tifidghe term structures of default probabilitidse
losses given default and the default correlatiohghe mortgage bonds in the pool of the
subprime CDOs, had been reasonably stressed welwiauke known the extent of the potential
losses. Traditional Value-at-Risk risk measurenmeadels are static in nature and do not capture
the impact on potential losses of limited liquidisnd complex non-linearities embedded in

structured credit products.

In particular, the nature of the risks involvedhinolding a triple-A rated super-senior
tranche of a subprime CDO was completely missedlllthe players: rating agencies, regulators,
financial institutions and investors. Subprime CD&s in fact CDO squared as the underlying
pool of assets of the CDO is composed of subpriB&Monds which are themselves tranches of
individual subprime mortgages. A typical subprimest is composed of several thousand
individual mortgages, typically around 3 to 5,000rtgages for a total amount of approximately
a billion dollars. The distribution of losses oétmortgage pool is tranched into different classes
of MBS bonds from the equity tranche, typicallyatexl through over-collateralization, to the
most senior tranche rated triple-A. A typical sub@ CDO has a pool of assets composed of
MBS bonds rated double-B to double-A, with an agereating of triple-B. The problem is that
the initial level of subordination for a triple-Bobd is relatively small, between 3 and 5 percent
and the width of the tranche is very thin 2.5 tpefcent maximum. As prepayments occur the
level of subordination of the lower tranches insman relative terms, and can reach 10 percent
over time. Assuming a recovery of 50 percent onftiheclosed homes, means that a default rate

of 20 percent on subprime mortgages, which is sgalin the current environment, will most

9" A majority of institutions calculate their VaRd& on historical simulation which is clearly afgemn
in the current environment as we have gone thr@ugériod of overall very low volatility.

8 See, for example, Crouhy, Galai and Mark (2008).
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likely hit most of the triple-B tranches. Moreovat,is also most likely that in the current
downturn in the housing market and recessionarn@woia environment, the loss correlations
across all the triple-B tranches will be close t@.0As a consequence, if one triple-B tranche is
hit, it is most likely that most of the triple-Bammches will be hit as well during the same period.
And, given the thin width of the tranches, it isshbkely that if one MBS bond is wiped out,
they all will be wiped out at the same time, wipimgt the super-senior tranche of the subprime
CDO. In other word, we are in a binary situationeweheither the cumulative default rate of the
subprime mortgages remains below the threshold kKe&fps the underlying MBS bonds
untouched and the super-senior tranches of subp@m®s won’t incur any loss, or the
cumulative default rate breaches this thresholdthadsuper-senior tranches of subprime CDOs
could all be wiped out.
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