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Setting the·Stage lor 
Financial Meltdown 

INTRODUCTION 

In this first chapter we outline in basic terms the underlying mechanics of 
the ongoing financial crisis facing the financial services industry, and the 
challenges this creates for future credit risk models and modelers. 

Rather than one crisis, the current financial crisis actually comprises 
three separate but related phases. The first phase hit the national housing 
market in the United States in late 2006 through early 2007, resulting in an 
increase in delinquencies on residential mortgages. The second phase was a 
global liquidity crisis in which overnight interbank markets froze . The third 
phase has proved to be the most serious and difficult to remedy and was 
initiated by the failure of Lehman Brothers in September 2008. The lessons 
to be learned for credit risk models are different for each of these phases. 
Consequently, we describe first how we entered the initial phase of the cur
rent crisis. In the upcoming chapters, we discuss the different phases and 
implications of the global financial crisis that resulted from the features that 
characterized the run-up to the crisis. 

THE CHANGING NATURE OF BANKING 

The traditional view of a bank is that of an institution that issues short-term 
deposits (e.g., checking accounts and certificates of deposit) that are used to 
finance the bank's extension of longer-term loans (e.g., commercial loans to 
firms and mortgages to households). Since the traditional bank holds the 
loan until maturity, it is responsible for analyzing the riskiness of the bor
rower's activities, both before and after the loan is made. That is, depositors 
delegate the bank as its monitor to screen which borrowers should receive 
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loans and to oversee whether risky borrowers invest loan proceeds in eco
nomically viable (although not risk-free) projects see Diamond [1984) . 

.In this setting, the balance sheet of a bank fully reflects the bank's activ
ities. The bank's deposits show up on its balance sheet as liabilities, whereas 
the bank's assets include loans that were originated by the bank and are 
held to maturity. Despite the simplicity of this structure, traditional banking 
is not free of risk. Indeed, the traditional model tended to expose the bank 
to considerable liquidity risk, interest rate risk, and credit risk. For example, 
suppose a number of deposito t to withdraw their deposits simulta
neously. In order to meet . rs' wit awals the bank would be forced 
to raise cash, perhaps b liquidating som assets. This might entail the sell
ing of illiquid, long-term an par value. Thus, the bank might 
experience a market value loss because of the liquidity risk associated with 
financing long-term, illiquid ~ns) with short-term, readily with
drawable liabilities (dpn.:..nr·~:? 

With respect t interest rate ris . 'n the traditional banking model, a 
good example occurr ' y 1980s when interest rates increased dra
matically, Banks and thrift institutions found that their long-term fixed-rate 
loans (such as 30 year fixed-rate mortgages) became unprofitable as deposit 
rates rose above mortgage rates and banks earned a negative return or 
spread on those loans. ---

The traditional banking model has always been vulnerable 
exposure. Since traditional banks and thrifts tended to hold 10dl~ 
turity, they faced the risk that the credit quality of the borrower . 
riorate over the life of the loan. 

In addition to the risk exposures inherent in traditional banking, regula
tory requirements began to tighten in the late 1980s and early 1990s. For 
example, the Basel I capital regulations requirement (the so-called 8 percent 
rule) set risk-based capital standards that required banks to hold more capi
tal against risky loans and other assets (both off and on the balance sheet) . 
Capital is the most expensive source of funds available to banks, since 
equity holders are the most junior claimants and are viewed as the first line 
of defense against unexpected losses. When the risk of losses increases and 
additional capital is required, the cost of bank funds increases and bank 
profitability falls. 

As a result, the traditional banking model offered an insufficient return 
spread) to compensate the bank for assuming these substantial risk expo

sures. Consequently, banks increasingly innovated by creating new instru~ 
ments and strategies in an attempt to reduce their risks and/or increase their 
returns. These strategies are of much rdevance in understanding the first 
(credit crisis) phase of the 2007-2009 crisis. Most important among these 
strategies were: tv securitization of nonstandard mortgage assets; 
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(J) syndication of loans; @proprietary trading and investment in non
traditional assets, such as through the creation of hedge funds; and e 
increased use of derivatives like credit default swaps to transfer risk from a 
bank to the market at large. 

Securitization 
Securitization involves a change in strategy from a traditional bank's policy 
of holding the loans it originates on its balance sheet until maturity. Instead, 
securitization consists of packaging lo'ans or other assets into newly created Ocl 
securities and selling these asset-backed securities (ABSs) to investors. k 
packaging and selling loans to outside parties, the bank removes considera
ble Ii uidi interest rate and credit risk from its asset ortf ' . 

o loans on the balance sheet until maturity, th originate-to
distribute mode entails the bank's sale of the loan and other e 
se y after origination for cash, which can then be used to origi
nate new loans/assets, thereby starting the securitization cycle over again. 
The Bank of England reported that in the credit bubble period, major UK 
banks securitized or syncti.cated 70 percent of their commercial loans within 
120 days of originationWThe earliest ABSs i Ived the securitization of 
mortgages, creating collateralized mortgage ob ' '. s s). 

The market for securitized assets is hug Figure 1.1 sh s the explo
. 'ance of residential - acked securities 

(RMBSs) fro _AO 200 , 'n the period just prior to the 2007-2009 cri
sis. Indee Figure 1.2 sho that, as of the end of 2006, the size of the 
RMBS mar the size of global money markets. While the mar
kets for collateralized loan obligations (CLOs) and collateralized debt obli
gations (COOs) were smaller an .. they had also been rapidly 
growing until the current crisis igure 1.3 sho s the volume of COO issu
ance in Europe and the Unite flng the 2004 through Septem
ber 2007 period. The three-year rate of growth in new issues from 2004 
through 2006 was 656 percent in the U.S. market and more than 5,700 per
cent in the European market. 

The basic mechanism of securitization is accomplished via the removal 
of assets (e.g., loans) from the balance sheets of the banks. This is done by 
creating Off-?ala~,-s et subsidiaries, such, as a bankruPtc:-re~cial-. 
purpose vehIcle '(SPY, Iso ~sspeclal-purpose entIty, SPE) or a 
structured inves vehicl (SN) ypically, the Spy is used I more 
traditional form of securitiza' . n this form, a bank packages a pool of 
loans together and sells them to an off-balance-sheet SPV-a company that 
is s~cially created by the arranger for the purpose of issuing the new securi
tiest1lThe Spy pools the loans together and creates new securities backed by 
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US$ trillions 
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FIGURE 1.1 NL~~~-~~ 
Note: Issuance is on a gro asis. . 

Source: Bank of England, inancial Stability Report no. 22, October 2007, page 6. 


the cash flows from the underlying asset pool. These asset-backed securities 
can be based on mortgages, commercial loans, consumer receivables, credit 
card receivables, automobile loans, corporate bonds (CDOs), insurance and 
reinsurance contracts (Collateralized Insurance Obligations, CIOs), bank 
loans (CLOs and real estate investment trust (REIT) assets such as com
r~state RE CDOs). 

I' Figure 1.4 iJlu "trates this traditional form of securitization, The Spy 
p~sets (newly originated loans) from the originating bank for 
cash generated from the sale of ABSs. The Spy sells the newly created asset
backed securities to investors such as insurance companies and pension 
funds. The Spy also earns fees from the creation and servicing of the newly 
created asset-backed securities. However, the underlying loans in the asset 
pool belong to the ultimate investors in the asset-backed securities. All cash 
flows are passed through the Spy an4,.allocated according to the terms of 
each tranche to the ultimate investorseh"he SPY acts as a conduit to sell the 
securities to investors and passes the cash back to the originating bank. The 
ABS security investor has direct rights to the cash flows on the underlying 

U) 
Q)

=E 
:l 

~ 
en 

-g C 

~g 
~~ 
~~ 
~ . 
~o 

<~ 

CDg
Cti=t:0;:
e-,..; 
0<0
0.,. 

~ 
C 

g
c~gE~c 

E -= ~ ": ~o 
ell:/> 

'0 

~ 
-9 
CDS
Ole:: 

g,~
0
E'"
~i 
G CfJ

Q):! 
~.~ 
0 ill
Oc:n 

I 

~ 
c 
~ 
~ 
C\! ro 
Oc 

;;; g 
g~E 
__ coco 

:5f'Si 
qa5~ 
;;~~ 
0') Q) ~ 

§~~ 
~ -.l....J 
!!1 
~ 
8 
I 

~ 
~ 
_ 

;:; 
.. 
.!!3 

~ 
ta 

~ 
" 
5~ 
I 

g 
c: g:s 

..Q == ~ 

j ~ ~;; 
~ g::::~g
'E =c: ~ >- a>
CPt: - U) (.) CD 

~~ d E 8, §'5,S 
~ 

..
2l. 

C/) 

'0 

<{ 

I 
Z 

r 
~~ e .~ ~ 
. en ~ C 

~.~ W ::J 
§ i.J:!2 '

:ll ~ 
erO') 

I 

~ 

.§ 
~ 
- C"
C'!-c 
:ll ~ 
~E.Q

c coin = 
~ f'Si ~ 
;: ~1 g 
to ~~ ~ 
W Q) Q) a> 

~ £~ 5 
-; -LJ :
e e 
~ ~ 
8 8 
I I 

B!j 

~ ~ 
'" 0 

lG ~ 
.. on 
:0 cO 

~ ~ 
C: !3 

~ ~ 
c a.~ ~ 
0 ~ 
(!) iiiI In 

I 

c 
o 

.§ c ~ 
~ ~ r-: 
;; E a 
o <0 Q) 

~ ci E 
o .. 1;: 

~ ~ g
.., <{ C/) 

L.LJ 
§ 

c 
g
E 
g lI) 

U) 

.!1! 
~ 

~ 
; 
~ 
~ m 
~ 

~ 
~ 

~ 
~ 
t:' 
0 

g 
~ 

J:i 
Q) 

"0 

"'2 
ro 
u 
~ 

"0 
~ 
U 
", 

C 
ro 

..3 
.... 
Q) 

5 
:J 
'"C 
o 
u 

'\ 
en·
Q)CI'.I

v; ~ .... 
4-1 

~~C'd ~ 
~ V) V) B 
Vl13"O u 
-o~Q) o 

Q) '2 .::: 
~"'2 ~ :3 ~ 

~ 1! Q) oQ)4-I-5
-5-0-0 

-o;c::
c . _ro 

rot:; 5
5~Ovi
0 "OQ) 

-0 ~ 0.0 ~ 
gf "0 .5 ~ 

._ "0 ~ Vl 
"'0 Q)-g .~;,;; "0 

.~ f'.I -5 ro ~ -a ~ ~ ~ 

.:: ~ ".I-l CJ ~ OJ .I-l -2 

3 0 5 -2 -0 '2 -5 '2 ~ 
~-g..g"O ~~ Q)-~ Q)1!~ 

V') QJ b.,Q"'""cr-- Q)oo.~.s.l-l~. 
- .I-l C ..c .... 

C"Q: ~ .- <u 0 ........., -0 ""0 .... 

..o~~ 50 .... :J ro-C c .... "O 
0'" c~oi-LlQ)ro"'Q)Cr.;"O"O .... ~...,. _ .... Q)Q)..c'"

>.....IO<UQ.)ro ..... <'tIro~~....,-----, 
..... 0'.0 .::: > c o. . ~ 0 0 0 0 gf
o COOQ) ................ "o 

Q) ~ ~ tlO._ ~ < :J :J :J C i-Ll 
.~ <'tI -;::a ~ ~ UJ '0OJ <U ~ ro 
V') ~-5 ~.I-lV) 00'0 0 V'Jr.~ 

ro --\C0Q)Q) Q)CC
N-aroV) .O.l-l.l-l~...,oro'"
·-~Q)"'"~"'ro"'ro r:Q 

-:::;; ro"O~ ..... ~tlOtlO~-;: .. 
.w ...... o:J"oo'-<~~ .... C<ll= ~ .... u ~ "0 ~ ~ tlO ~~ ;::= .... :J >< ro C ~~tlO~v::! 
5!!~i-Lli-Lloi-Ll<:<:<:<:Bc 
..... .c.... to; "O .... u""Ocu_OO(l)C-':) 

1) 
Q) 

"0 

ro 

'u 
0. 

'2 
:J 

. 5 
tlO"O

.5 C 
"0 ro 
C >-. 
ro u 
~ C
fl Q)
:J tlO o ro 
fl ..r 
~o.. 
5 5
:J ro 
.... >< 
~ Q)

'" .... .5...e 
ti 
~ ~ .... ~ 
ro ro 
5Vl 
>-."0Q) Q) 
C .::: 
o C 
5~ 

- Q)ro..c
C 4-1 

Ot: 
••~ ~ 

13CJ:i 
4-I\...jQ) 

~ ~ "0 

~.5 E'I 
. ~ -g C 
~t'd~ 
Q) ",('tI 

-E~c 
OroQ) 

"'~Vl5 
ti~"OE
~cQ)Q) 
; :J .::: > 

"'" \C C §b
"'" 0 ~ 



9 
8 BUBBLES AND CRISES: THE GLOBAL FINANCIAL CRISIS OF 2007-2009 

60.00 I ,I" ......., !" ,,-'" .~~.-----. tii~.R

·;:~;/·;;"':~~·~:.~~p.i~t~' _ . -. 

........ - " ....... ~I"" 
 .·-,~·rr-£~4f=;= 

50,00 I',y'.:. : . , .• :_..~5<~~.~~_ft. _ ___ .. 

40,00 t-ratrro~~~~~ 

0.00 

~ ~ Ln Ln Ln Ln co co co 

0 0 0 0 0 0 0 0 0 0g 8 8 8 8 "" "" "" 0 0 0 0 0 0 0 0 0 0 0 

N~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ co co co co co ~ co co co co ~ co co co 
N ~ ~ ~ ~ ~ ~ ~ ~ LO co ~ Ln co ~ ~ co ~ &i ~ 

--Total Issues of U.S. COOs 
--Total Issues of European CDOs 

FIGURE 1.3 U.S. and European CDO Issuance 2004-2007 

Source: Loan Pricing Corporation web site, www.loanpricing.com/. 


assets. Moreover, the life of the Spy is limited to the maturity of the ABS. 
That is, when the last tranche of the ABS is paid off, the Spy ceases to exist. 
/ While this method of securitization was lucrative, financial intermedia

I ries soon discovered another method that was even more lucrative. For this 
form of securitization, an SIV is created. In this form, the SIV's lifespan is 
not tied to any particular security. Instead, the SIV is a structured operating 
company that invests in assets that are designed to generate higher returns 
than the SIV's cost of funds. Rather than selling the asset-backed securities 
directly to investors in order to raise cash (as do SPVs), the SIV sells bonds 
or commercial paper to investors in order to raise the cash to purchase the 
bank's assets. The SIV then holds the loans purchased from the banks on its 
~wn balance sheet until maturity. These loan assets held Wthe SIV back the 

}ebt instruments issued by the SIV to investors. Thus,~ essence the SIV 
(:~self becomes an asset-backed security, ~nd the SIV's commercial pap'e~ 

liabilities are considered asset-backed commercial paper (ABCI1) . \ A 
. A,:~ ~ 
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Bank 

SPV 

Assets I Liabilities 
Cash Assets I Deposits 

Purchased Funds 

Capital 

Assets I Liabilities 

Loans I Asset-Backed Securities 

1r Cash 

I Investors I 
FIGURE 1.4 The Traditional Securitization Process 

Figure 1.5 shows the structure of the SIV method of asset securitization. 
Investors buy the liabilities (most often, asset-backed commercial paper) of 
the SIV, providing the proceeds for the purchase of loans from originating 
banks. The SIV's debt (or ABCP) is backed by the loan or asset portfolio . 
held by the SIV. However, the SIV does not simply pass through the pay
ments on the loans in its portfolio to the ABCP investors. Indeed, investors 
have no direct rights to the cash flows on the underlying loans in the portfo
lio; rather, they are entitled to the payments specified on the SIV's debt in
struments. That is, the SIV's ABCP obligations carry interest obligations that ' 
are independent of the cash flows from the underlying loan/asset portfolio. / 
Thus, in the traditional form of securitization, the Spy only pays out what 
it receives from the underlying loans in the pool of assets backing the ABS. 

In the newer form of securitization, the SIV is responsible for payments 
on its ABCP obligations whether the underlying pool of assets generates suf
ficient cash flow to cover those costs. Of course, if the cash flow from the 
asset pool exceeds the cost of ABCP liabilities, then the SIV keeps the spread -./ 
and makes an additional profit. However, if the assets in the underlying 
pool do not generate sufficient cash flows, the SIV is still obligated to make 
interest and principal payments on its debt instruments. In such a situation 
the SIV usually has lines of credit or loan commitments from the sponsoring 
bank. Thus, ultimatelY, the loan risk would end up back on the sponsoring 
bank's balance sheet~ 

http:www.loanpricing.com
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Bank 

Assets I Liabilities 
Cash Assets I Deposits 

Purchased Funds 

Capital 

SIV 

Assets I Liabilities 

Loans I Commercial Paper 

ABcpliCash 

!Investors I 
FIGURE 1.5 A New Securitization Process 

Because of the greater expected return on this newer form of securitiza
tion, it became very popular in the years leading up to the financial crisis. 
Whereas an Spy only earns the fees for the creation of the asset-backed se
curities, the SIV also earns an expected spread between high-yielding assets 
(such as commercial loans) and low-cost commercial paper as long as the 
yield curve is upward-sloping and credit defaults on the asset portfolio are 
low. Indeed, because of these high potential spreads, hedge funds owned by 
Citicorp and Bear Stearns and others adopted this investment strategy. Until 
the 2007-2009 crisis, these instruments appeared to offer investors a favor
able return/risk trade-off (i.e., a posit~nd an apparently small 
risk given the asset-backing of the . lty.~-" 

The balance sheet for an S in Fi ure 1.5 look remarkabl similar to 
the balance sheet of a tradition nk. acts similarly to a tradi
tional bank-holding loans or other assets until maturity and issuing short
term debt instruments (such as ABCP) to fund its asset portfolio. The major 
difference between an SIV and a traditional bank is that the SIV canlot is-

l 
deposits to fund its asset base (i .e., it's riot technically a bank). V 
However, to the extent that many SIVs used commercial paper and in

_ terbank loans (such as repurchase agreements or repos)6 to finance their as
set portfolios, they were subject to even more liquidity risk than were 
traditional banks. A first reason for this is that in the modern financial 
market, sophisticated lenders (so-called suppliers of purchased funds) are 

-1 
r \1... AI ,
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prone to run at the first sign of trouble, whereas small depositors are slower 
to react. That is, interbank lenders and commercial paper buyers will with
draw funds (or refuse to renew financing) more quickly than traditional 
core depositors, who may rely on their bank deposits for day-to-day busi
ness purposes. 

Second, bank deposits are explicitly insured up to $250,000 and, for 
those in banks viewed as too big to fail, a full implicit 100 percent. Thus, 
the liquidity risk problems were exacerbated by the liquidity requirements 
of the SIVs that relied on short-term sources of funding, such as commercial 
paper, which had to be renewed within nine months, and repurchase agree
ments, which must be fully backed by collateral at all points in time in the 
absence of a deposit insurance umbrella. Consequently, if the value of its 
portfolio declined due to deterioration in credit conditions, the SIV might 
be forced to sell' ong- illiquid assets in order to meet its short-term 
liquid ~ll;>the - t cha ter we show that this was a ke 

the contagion mechanism 
~~~~~~~~~~~~~~~~~ 

ets and institutions during the crisis. 

L £,~ CAt
Loan Syndication ~(lVf· m "V\un,·" 
Whereas packaging and selling loans to off-balance~sheet vehicles is one 
mechanism banks have found to potentially reduce their risk exposures, a 
second mechanism has been the increased use of loan syndication. A loan is ~ 
syndicated when a bank originates a commercial loan, but rather than hold
ing the whole loan, the originating bank sells parts of the loan (or syndicates 
it) to outside investors. Thus, after a syndication is completed, a bank may 
retain only 20 percent of the loan (with its associated risk exposure) while 
transferring the remaining part of the loan, in this case 80 percent, to out
side investors. r i i nail these outsid . were banks but the 
ran e of bu ers has increasin I includ funds utual funds insur
ance companies, and other investor Figure 1.6 s s that dating back 
to the early 2000s, nonbank institutiona ' estors comprised more than 
50 percent of the syndicated bank loan market. 

The originating bank in a loan syndication is called the lead arranger 
(or lead bank). Typically, the lead arranger lines up the syndicate members 
before the loan is finalized so that the originating bank only warehouses the 
loan for a short time, often only a few days. In a loan syndication, the lead 
bank (also knownas the agent or arranger) and the borrower agree on the 
terms of the loan, with regard to the coupon rate, the maturity date, the 
face value, collateral required, covenants, and so on. 7 Then the lead bank 
assembles the syndicate, together with other lenders, called participants. 
Figure 1. 7 illustrates the syndication process. 

\\'~Ih'ot~ 
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FIGURE 1.B Composition of Loan Investors in the Syndicated Bank Loan Market 
Source: V. Ivashina and A. Sun, "Institutional Stock Trading on Loan Market Infor
mation," Harvard Business School Working Paper, August 2007, Figure 1.1. 

Syndicates can be assembled in one of three ways: 

• 	 Firm commitment (underwritten) deals. The lead bank commits to 
making the loan in its entirety, warehouses it, and then assembles par
ticipants to reduce its own loan exposure. Thus, the borrower is guar
anteed the full face value of the loan. 

• Best efforts deals. The size of the loan is determined by the commit
ments of banks that agree to participate in the syndication. The bor
rower is not guaranteed the full face value of the loan. 

• Club deals. For small deals (usually $200 million or less), the loan is 
shared among banks, each of which has had a prior lending relationship 

with .the borrower. 

Borrower 

Bank 
(Syndicate Leader) 

Syndicate
Syndicate 

Member
Member 

FIGURE 1.7 Syndicated Lending 
Note: The arrowS reflect the direction of the flow of funds. 
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The loan's risk determines the terms of the syndicated loan. Primary 
market pricing of the loan at the issuance stage typically consists of setting 
the loan's coupon 'rate .. Most s ndicated loans are floating rate loans tied to 

a market benchmark su e don Interbank Offered Rate (LIBOR) 
or the U.S. prime ra,te. 'IBOR ' e cost of short-term borrowingE 
o . rbank U.S. 0 ar market for prime bank borrowers. he U.S. 

rime rate is ,t base interest rate set on loans for a bank's borrowe , 
thoug ank can offer loans at rates below prime to its very best cus
tomers if it so chooses. 

Investment-g~ade loan syndications are made to borrowers rated BBB
IBaa3 or higher. 8 Coupon rates for investment-grade loans are typically set 
at LIBOR plus 50 to 150 basis points.9 Leveraged loans are non-investment
grade loans made to highly leveraged borrowers often with debt to EBIT 
ratios exceeding 4:'1. Because of the greater risk of default, coupon rates on 
leveraged loans are generally set much higher than for investment-grade 
loans. Syndicated leveraged loans are often pooled together and securitized 
in the form of CLOs. 

Once the terms of the loan syndication are set, they cannot be changed 
without the agreement of the members of the loan syndicate. Material 
changes (regarding interest rates, amortization requirements, maturity 
term, or collateraVsecurity) generally require a unanimous vote on the part 
of al1 syndicate participants. Nonmaterial amendments may be approved 
either by a majority or super-majority, as specified in the contractual terms 
of the loan syndication. The assembling and setting of the terms of a loan 
syndication are primary market or originating transactions. After the loan 
syndication is closed, however, syndicate members can sell their loan syndi
cation shares in the secondary market for syndicated bank loans. 10 

While syndicated lending has been around for a long time, the market 
entered into a rapid growth period in the late 1980s, as a result of the banks' 
!J.ctivity in financing takeovers, mergers, and acquisitions. At that time, 
there was also a wave of leveraged buyouts (LBOs) in which managers and 
investors in a firm borrow money in order to buyout the public equity of 
the company, thereby taking it private. When a takeover, acquisition, or 
LBO is financed using a significant amount of bank loans, it is often a highly 
leveraged ttansaction. These deals fueled the first major growth wave in the 
syndicated bank loan market during the early 1990s. This growth stage was 
ended, however, by the credit crisis brought on by the July 1998 default 
on Russian sovereign debt and the near-default of the Long Term Capital 
Management hedge fund in August 1998. The annual growth in trading 
volume in the secondary syndicated bank loan market was 53.52 percent in 
1996-1997,27.9 percent in 1997-1998, and only 1.99 percent in 1998
1999, according to the Loan Pricing Corporation (LPC) web site. The 

http:loans.10
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FIGURE 1.8 Syndicated Bank Loan Market Activiry, 2000-2007 
Source: Loan Pricing Corporation web site, www.loanpricing.coml. 

bursting of the high-tech bubble in 2000-2001 and the subsequent recession 
caused even furt er declines in syndicated bank loan market activity. 

Afte a' dec 1 in syndicated bank loan issuance during 2000
2003 see-Figllfe 1.8 e syndicated market recovered in 2004--2006. Total 
syndicate oan volume increased by 44.93 percent in 2004. Figure 1.8 
shows that the market continued to grow until the year 2006. This growth 
was fueled by the expansion of credit . for business growth and private 
equity acquisitions. However, the impact of the credit crisis is shown in 
the 20 .53 percent decline in syndicated bank loan volume during the first 
three quarters of 2007. . 

Proprietary Investing 
As traditional on-balance-sheet investing in loans became less attractive, 
both in terms of return and risk, banks continued to seek out other profit 
opportunities. This has taken the form of an increased level of trading of 
securities within the bank's portfolio-that is, buying and selling securities 
such as government bonds. In addition, banks established specialized off
balance-sheet vehicles and subsidiaries to engage in investments and 
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investment strategies that might be viewed as. being too risky if conducted 
on their balance sheets. For example, banks established (through lending 
and/or equity participations) hedge funds, private equity funds, or venture 
funds. 

Hedge funds, private equity funds, and venture funds are investment 
companies that have broad powers of investing and can often act outside 
the controls of regulators such as the Securities and Exchange Commission 
(SEC) tha~ regulate most U.S.-based investment funds. Circumvention of 
regulatory oversight can be accomplished by establishing the fund in a fa
vorable regulatory environment offshore (e.g., the Cayman Islands) and/or 
by restricting the number of investors in the fund. In general, a hedge fund 
with fewer than 100 investors, each of whom have been certified as having 
significant wealth and thus, by implication, investment sophistication, will 
be outside the regulatory oversight of the SEC or the Federal Reserve 
System. 

It should be noted that the term hedge fund is often a misnomer. Many I 
of these funds do not seek to hedge or reduce risk, but in fact do the reverse 
by seeking out new and potentially profitable investments or strategies to 
generate higher profits, often at considerable risk. The term hedge fund 
stems from the fact that these investment vehicles often are structured to 
benefit from mispricing opportunities in financial markets, and thus do not 
necessarily take a position on the overall direction of the market-in other 
words, they are neither long (buy) nor short (sell) assets, but are neutral 
(hedged), seeking to gain whether market prices move up or down. Many 
hedge funds invested in the asset-backed securitization vehicles originated 
by banks, discussed earlier: asset-backed commercial paper, CLOs, and 
CDOs. At the start of the 2007-2009 financial crisis, it was estimated that 
there re over 9 000 hed e funds in existence with over $1 trillion in 
.assets. 1 Banks are exposed to hedge funds through the provision of prime 
brokerage services such as trading and execution, clearance and custody, 
security lending, financing, and repurchase agreements, as well as through 
proprietary investing. 

Credit Default Swaps 

In recent years, there has been an explosive growth in the use of credit deriv
atives. Estimates in June 2001 put the market at approximately $1 trillion in 
notional value worldwide. The Bank for International Settlements (BIS) 
reported the notional amount on outstanding over-the-counter (OTC) 
credit default swaps (CDS) to be $28 .8 trillion in December 20~ up from 
$13.9 trillion as of December 2005 (an increase of 1 07 percent)~By 2008, 
estimates put the notional value over $60 trillion. It is clear that the market 

www.loanpricing.coml
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for credit derivatives has grown, and continues to grow, quite rapidly. 
While a majority of these OTC CDSs were single-name instruments, a large 
'proportion were multi name CDSs involving baskets of credit instruments 

A

(see the discussion in Chapter 12). ' 
The growth in trading of credit derivatives that are designed to transfer 

the credit risk on portfolios of bank loans or debt securities facilitated a net 
overall transfer of credit risk from banks to nonbanks, principally insurance 
and reinsurance companies. As will be shown in Chapter 12, banks, securi
ties firms, and corporations tend to be net buyers of credit protection, 
whereas insurance companies. hedge funds, mutual funds, and pension 
funds tend to be net sellers. Insurance companies (and especially reinsurance 
companies) view credit derivatives as an insurance product, in which their 
relatively high credit ratings, often based on the profitability of their under
lying casualty and life insurance business, can be used to insure the buyers 
of credit protection (e.g., banks) against risk exposure to their loan custom
ers. Just as individuals may purchase home owners insurance or automobile 
insurance to protect themselves from losses from adverse events (such as 
fires or car accidents), CDS buyers purchase CDS contracts to protect them
selves from losses resulting from adverse credit events (such as bankruptcy 
or default). The CDS seller insures the buyer against these 10sses~Once the 
largest insurance company in the world, AIG was heavHy involved iri issu
ing CDS contracts during the pre-crisis period, ultimately leading to its bail
out by the U.S. government in September 2008. 

Credit derivatives such as CDSs allow banks and other financial institu
tions to alter the risk/return trade-off of a loan portfolio without having to 
sell or remove loans from the bank's balance sheet. Apart from avoiding an 

verse customer relationship effect (compared to when a bank sells a loan 
f a relationship borrower), the use of credit derivatives (rather than loan 

sales or securitization) may allow a bank to avoid adverse timing of tax pay
ments as well as liquidity problems related to buying back a similar loan at 
a later date if risk/return considerations so dictate. Thus. for customer rela
tionship. tax. transaction cost. and liquidity reasons, a bank may prefer the 
credit derivative solution to loan portfolio optimization rather than the 
more direct (loan trading) portfolio management solution. Banks can essen
tially rent out their credit portfolios to financial intermediaries that have 
capital but do not have large loan-granting networks. 

By selling CDSs, the insurance company or, for example, foreign bank 
can benefit from the return paid for credit risk exposure without having to 
actually commit current resources to purchasing a loan. Moreover, usually 
the insurance company or foreign bank has no banking relationship with 
the borrower and, therefore, would find it costly to develop the appropriate 
monitoring techniques needed to originate and hold loans on the balance 

1\h~r~0~nd t'~i~. 
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sheet. Jhis is not to imply that buying a credit derivative totally removes 
credit risk from a bank's balance sheet: As an example, the buyers of AIG's I 
CDSs faced the counterparty risk that the seller, AIG, would default on its 
obligation to cover any credit losses incurred under the CDS contract, some
thing that would probably have happened if AIG was not bailed out in Sep-

Jd\ tember 2008. 
~ The growing use of CDSs and other derivative instruments transfers 

risk across financial intermediaries. However, the use of derivatives engen
ders counterparty risk exposure, which may be controlled using margin and 
collateral requirements. Moreover, each institution sets a credit limit expo
sure for each counterparty. Not only may the collateral/margin protection 
mechanism break down if the seller of the insurance (CDS) ca ~uf
~ollateral (as was the case for AIG in 2007-200 ,Kambhu et al. 

(20~ote that these systems may also fail as a result 0 . pro-
and negative externalities. For example, competition among CDS buy

ers may lead to inadequate monitoring of counterparty exposures as banks 
rely on each other to perform due diligence on the seller. Moral hazard con
cerns arise if banks undertake riskier positions under the assumption that 
they have hedged their exposure, and CDS protection may be fleeting if 
CDS market liquidity evaporates or asset correlations go to 1.0, as is typical 
during a financial crisis. J" Ujn~,

CD f r . rjJ"r 
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The common feature uniting the four innovations previously discussed 
securitization, loan syndication, proprietary investing, and growth of the 
credit default swap market-is that the balance sheet no longer reflects the 
bulk of a bank's activities or credit risk. Many of a bank's profit and risk 
centers lie off its balance sheet in SPVs or SIVs, hedge funds, and CDSs. 
Although bank regulators attempt to examine the off-balance-sheet activi
ties of banks so as to ascertain their safety and soundness, there is far less 
scrutiny of off-balance-sheet activities than there is for their on-balance
sheet activities (i.e., traditional lending and deposit taking). To the extent 
that counterparty credit risk was not fully disclosed to or monitored by reg
ulators, the increased use of these innovations transferred risk in ways that 
were not necessarily scrutinized or understood. It is in this context of in
creased risk and inadequate regulation that the credit crisis developed. 

Before we turn, in the next chapter, to the incipient causes of the crisis, 
a discussion of how undetected risk could build up in the system is in order. 
Financial markets rely on regulators, credit rating agencies, and banks to 
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oversee risk in the system. We now describe how each of these failed to 
perform their function in the years leading up to the crisis. 

)!L~S 
In1.992,J,J,5. bank regulators implemented the first Basel Capital Accord 
~Basel I was revolutionary in that it sought to develop a single 

ca ital uirement for credit risk across the ma ' or bankin countries of the 
world. IS Basel I has been amended to incorporate market risk (in 1996), 
as well as updated to remedy flaws in the original risk measurement meth
odology stemming from the inaccuracies in credit risk measurement (see the 
discussion in Chapter 13). 

Toward the end of the 1990s, ~ors recognizing the unintended 
risk-inducing consequences of s ~~;fi'\ features of Basel I sought to 
amend the capital requiremen s. In 1999, e Basel Committee began the 

I process of formulating a new c' ord (de Basel II) that was in
tended to correct the risk mispricing of loans er ' as 1. After much de
bate, the proposal for Basel II was finalize in 2006, nd subsequently 
adopted throughout the world. The glob risis of 2007-2009, 
however, revealed flaws in Basel II, and n January 200 the Basel Commit
tee suggested further changes that would In ns weighting and make 
the system more sensitive to the risk exposure inherent in ABSs, CDSs, and 
the off-balance-sheet activity described in this chapter (see the discussion in 
Chapter 13). 

Another regulatory change in the U ' tatesaun this period was 
sage of the Graham-Leach-Blil (GLB) Act of 199 ,which enables 

ing companies to convert to nan service holding companies 
(FSHCs . These FSHCs could combine commercial banking, securities 

\.h -dealer activities, investment banking, and insurance activities under ~ 
ne corporate holding company umbrella, thereby encouraging the growth 

of universal banking in the United States. However, it is not clear that this 
d egulation has contributed in any meaningful way to the buildup of credit 
nd other risks. Securitization and loan syndication were permitted activi

. ties for U.S. banks even under the Glass-Steagall Act of 1933 that preceded 
the passage of the GLB. ¥oreover, banks could always engage in pro
,erietary trading strategies. Thus, the passage of the GLB Act did not materi
ally affect banks' abilities to shift risk off their balance sheets, although it 
did add to the risk complexity of these organizations. 

~ 

Credit Rating AgenCies 

Credit rating agencies are paid by issuers of securities to analyze risk and 
provide the results of their analysis to the general market in the form of 

Setting the Stage for Financial Meltdown 

ratings. Indeed, credit rating agencies are exempt from fair disclosure laws 
(such as Regulation FD) that require all institutions to have the same access 
to material and forward-looking information. 16 Thus, they are entitled to 
receive private information about the firms that issue debt instruments so as 
to use this information in formulating their ratings. 

Many institl!tional investOrs (e.g., insurance companies and pension 
funds) rely on credit ratings in order to determine whether they can invest 
in particular debt issues. Specifically, many institutions are precluded by 
regulation or charter from buying below-investment-grade debt issues, 
rated below BBB- for S&P or below Baa3 for Moody's. Also, debt issues 
may specify covenants based on credit ratings that may trigger a technical 
violation if a borrower's credit rating falls below a certain level. Credit 
derivatives and insurance products utilize credit rating downgrades as a 
possible trigger for a credit evenr.-Jhus, credit ratings have become central 
features of global credit markets~ 

ecurities Exchange Act of 1934 gave the SEC the ability to confer 
~g~n of "Nationally Recognized Statistical Rating Organi.zation" 
(NRSR00tstorically, these firms have been Moody's, S&P, and Fitch. 18 

. . created a virtual oligopoly that has reduced competitive pressures 
to improve rating accuracy and timeliness. For example, all three major rat
ing agencies (Moody's, S&P, and Fitch) rated Enron investment-grade until 
just four days prior to its default on December 2, 2001. Perhaps in response 
to this type of failure, the SEC conferred the NRSRO certification on 
Dominion Bond Rating Service (of Toronto, Canada) in February 2003, 
and AM Best (focusing on the insurance and banking industries) received 
this designation in 2006. On December 21, 2007, Egan-Jones Ratings also 
received this designation. 

Asnoted earlier, typically the rating agencies are paid by the debt issuer 
for their services. This has created a potential conflict of interest such that 
ratings agencies may be reluctant to act too aggressively to adjust their rat
ings downward for fear of offending issuing clients. The major ratings agen
cies have traditionally adopted a through-the-cycle methodology that 
smoothes ratings and prevents them from expeditiously adjusting their rat
ings to reflect new information, although more recently Moody's and Fitch 
have provided implied cr' . s a new product based on CDS 
spreads, which areITiecfioBe more time etrics of issuer credit risk. 

By contrast, ga;~Jones Ratings (EJR) re ives no fees from issuers, 
relying entirely on u . . vestors such as hedge fu~ds and 
pension funds to pay for their ratings. Thus, EJR ratings are more oriented 
toward providing timely information regarding valuation that is useful to 
the investment community. Beaver, Shakespeare, and Soliman (2006) have 
compared EJR ratings to Moody's ratings and find that EJR ratings lead 
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Moody's in both upgrades and downgrades. EJR ratings upgrades precede 
Moody's by an average of six months, and downgrades by between one and 
four months. Moreover, "EJR rating upgrades (downgrades) have a signifi
cantly larger positive (negative) contemporaneous [equity] abnormal return 
than does Moody's ... consistent with EJR's investor orientation.,,19 
These results are supported by those of Johnson (2003), who finds that 
EJR's downgrades for the lowest investment-grade rated issuers lead S&P's 
and occur in smaller steps. Thus, EJR's role in providing services to the buy
side investor community are reflected in its expeditious (point-in-time) in
corporation of new information into ratings on a real-time basis. In con
trast, M90dy's and S&P playa contractual role in debt covenants and 
permissible portfolio investments and are thus more conservative and 
focused on incorporating negative information. Offering empirical support 
for this, Kim and Nabar (2007) use equity prices to examine Moody's bond 
ratings, and find that downgrades are timelier than upgrades. 

During the current crisis the reputations of the three major credit rating 
agencies have been additionally harmed by their misrating of ABS tranches 
and the fact that they engaged in a potential conflict of interest in both help-
g to design the structure of ABS issues for a fee and then charging a fee for 

the publication of those ratings. 2o Indeed, in the fall of 2008 more than 
2,000 ABSs had to be drastically downgraded as the credit risk assumptions ~ 
employed in the ABS tranching were shown to be extremely optimistic. 

Market Value Acco,untlng 

One of the oft-cited causes of the 2007-2009 n crisis has been mar
ket value accounting, specifically Financcouming t dard (FAS) 157 
which calls for fair value accounting. Under FAS 157, ba s have to write 
down the value of their assets to reflect t e et valuations during 

;:he market decline. Critics claim that since financial markets essentially 
I v:.. shut down, any market values were either speculative (since prices ere 

were often completely unavailable) or fire sale prices reflecting the extreme 
lack of market liquidity. Requiring banks to drastically write down the 
value of assets that they had no intention of selling had the impact of gener
ating capital charges, which required banks to raise capital at the worst pos
sible time, thereby creating a feedback effect that caused banks to hoard 
their liquidity and capital, which in turn exacerbated the downturn. Be
cause of this, pressure to defer mark-to-market accounting treatment was 
successful in getting the Financial Accounting Standards Board (FASB) to 
vote on April 2, 2009, to allow companies to use "significant judgment" in 
valuing assets, thereby reducing the amount of write-downs they must take 
on impaired investments, including mortgage-backed securities. 
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Ryan (2008) correctly refocuses attention on the excessive risk taking 
and bad decision making that is really behind the crisis, as follows (pages 
4-5): 

The subprime crisis was caused by firms, investors, households 
making bad operating, investing and financing decisions, managing 
risks poorly, and in some instances committing fraud, not by 
accounting. While the aforementioned accounting-related feedback 
effects may have contributed slightly to market illiquidity, the se
verity and persistence of market illiquidity during the crisis is pri
marily explained by financial institutions' considerable risk 
overhang and need to raise capital, as well as by the continuing 
high uncertainty and information asymmetry regarding subprime 
positions. . . . The best way to stem the credit crunch and damage 
caused by these actions is to speed the price adjustment process by 
providing market participants with the most accurate and complete 
information about subprime positions. Although imperfect, fair 
value accounting provides better information about these positions 
and is a far better platform for mandatory and voluntary disclo
sures than alternative measurement attributes, including any form 
ofamortized cost accounting. 

Providing banks with the discretion to choose their own so-called fair 
value (or fairy tale valuation) is the opposite of accountability and objective 
standards of disclosure and risk measurement could have mitigated the 
severity of the 2007-2009 crisis. 

SUMMARY 

The years preceding the financial crisis that began in 2007 were character
ized by a dramatic increase in systemic risk of the financial system, caused in 
large part by a shift in the banking model from that of "originate and hold" 
to "originate and distribute." In the traditional model, the bank takes short
term deposits and other sources of funds and uses them to fund longer-term 
loans to businesses and consumers. The bank typically holds these loans to 
maturity, and thus has an incentive to screen and monitor borrower activi
ties even after the loan is made. However, the traditional banking model 
exposes the, institution to potential liquidity risk, interest rate risk, and 
credit risk. 

In attempts to avoid these risk exposures and generate improved return! 
risk trade-offs, banks shifted to an underwriting model in which they 



22 
23 

BUBBLES AND CRISES: THE GLOBAL FINANCIAL CRISIS OF 2007-2009 

originate or warehouse loans, and then quickly sell them (i.e., distribute 
them to the market). There are several forms that the originate-and-distrib
ute model takes. Ont:.is securitization, in which a bank packages loans into 
asset-backed securities such as mortgage-backed securities, collateralized 
debt obligations, collateralized loan obligations, and so on. Another is loan 
syndication, in which the lending bank organizes a syndicate to jointly 
make the loan. Along with the increasing trend toward off-balance-sheet 
proprietary investing and growth of credit derivatives, these innovations 
have the impact of removing risk from the balance sheet of financial institu
tions and shifting risk off the balance sheet. That is, risk is shifted to other 
parties in the financial system. 

Since the underwriters of ABSs were not exposed to the ongoing credit, 
liquidity, and interest rate risks of traditional banking, they had little incen
tive to screen and monitor the activities of borrowers for whom they origi
nated loans. The result was a deterioration in credit quality, at the same 
time that there was a dramatic increase in consumer and corporate leverage, 
which were not detected by regulators. The combination of the two permit
ted the undetected buildup of risk in the financial system that created 
the preconditions for a credit bubble. In Chapter 2, we describe the credit 
bubble buildup and its bursting, as reflected in the post-2007 credit crisis. 

APPENDIX 1.1: RATINGS COMPARISONS FOR THE 
THREE MAJOR RATING AGENCIES 

Table 1.1 shows how Standard & Poor's ratings can be mapped onto 
comparable Moody's and Fitch IBCA ratings. 

TABLE 1.1 Mapping of Standard & Poor's, Moody's, and Fitch 
IBCA Credit Ratings 

Standard & Poor's Moody's Credit FitchillCA 
Credit Rating Rating Credit Rating 

AAA Aaa AAA 

AA+ Aal AA+ 

AA Aa2 AA 

AA Aa3 AA

A+ Al A+ 

A A2 A 

A A3 A-
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Standard & Poor's Moody's Credit Fitch IBCA 
Credit Rating Rating Credit Rating 

BBB+ Baal BBB+ 
BBB Baa2 BBB 
BBB Baa3 BBB-
BB+ Bal BB+ 
BB Ba2 BB 
BB Ba3 BB
B+ Bl B+ 
B B2 B 
B B3 B
CCC+ Caal CCC+ 
CCC Caa2 CCC 
CCC Caa3 CCC
CC Ca CC 
C C C 
D D 

Source: Bank for International Settlements, "Long-Term Rating 
Scales Comparison," April 30, 2001, www.bis.org. 

http:www.bis.org
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The Three Phases 01 
the Credit Crisis 

INTRODUCTION 

In Chapter 1, we described how credit risk built up in the financial system' 
over the decade prior to 2007. Although this period was certainly not free of 
crises (e.g., the 1997 East Asian currency crisis; the summer 1998 Russian 
default and Long Term Capital Management insolvency; the March 2000 
bursting of the tech bubble; and the September 11, 2001, World Trade Cen
ter attack), it was generally a period of historically low credit risk and de
faults. Global equity markets grew over this period as credit markets 
expanded in size and complexity, and both consumers and corporations 
took leverage to historically high levels. In this chapter, we discuss the 
bursting of the credit bubble and the contagious transmission of the crisis 
from the subprime mortgage market to the financial system as a whole. 

BURSTING OF THE CREDIT BUBBLE 

While it is difficult to date the beginning of the post-2007 global financial 
crisis, ..the preconditions for such a crisis were building from 2001, and in 

articular after the terrorist attacks on 9/11. In fact, the immediate response 
to the terrorist attacks by regulators was to create stability in the financial 
markets by providing liquidity to banks and other financial institutions A
alike. For example, the Federal Reserve lowered the short-term money mar
ket rate that banks and other financial institutions pay in the federal funds 
market, the market for overnight borrowings among major banks, and even 
made lender-of-Iast-resort funds available to nonbank financial institutions 
such as investment banks. This had the immediate effect of lowering short
term borrowing rates for other market instruments, such as short-term 
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borrowings of dollars abroad (the London Interbank Offered Rate, or 
LIBOR). In fact, very soon nominal short-term rates fell to close to the then 
historically low levels of 1 percent. 

Perhaps not surprisingly, given low interest rates and the increased li
. quidity provided by central banks, such as the Federal Reserve, there ensued 
a rapid expansion in consumer, mortgage, and corporate debt financing. 
Thus, demand for residential mortgages and credit card debt rose dramati
cally. Moreover, commercial demand for loans increased, and it became in
creasingly less expensive for private equity firms to undertake takeovers 
financed via commercial loans (often in the form of highly leveraged syndi
cated bank loans). 

However, what is important for understanding the credit risk exposures 
is that it was not JUS "ncrease in the quantity of consumer and commer
cial debt, 0 t esimu eous decline in the quality of that debt. Spe
cifically, s the demand for rt a e debt rew, especially among those 
who had pr . excluded from participating in the market because 
of their poor credit ratings, banks and other financial institutions began 
lowering their ~redit quality cut-off points. Moreover, .to boost their earn
ings, in the market now popularly know e subprime market, banks 
and other mortgage-supplying instituti 0 en fered relatively low 
teaser rates on adjustable rate mortga s (ARMs); w Ie the initial interest 
rates might be exceptionally low, a sub " -up in rates could occur 
after the initial rate period expired two or three years later, and again if 
market rates rose in the future. j

f Under the traditional banking structure, banks might have been reluc-
V¥ant to so aggressively pursue low credit quality borrowers for fear that the 

.loans would default. However, under the originate-and-distribute model of 
banking (see Chapter 1), asset securitization and loan syndication allowed 
banks to generate large loan origination fees while retaining little or no part 
of the loans, and hence avoid the default risk on loans that they originated. 
Thus, as long as the borrower did not default within the first months after a 
loan's issuance (a condition that was not met for some of the riskiest vintage 
of 2006-2007 originations) and the loans were sold or securitized without 
recourse back to the bank, the issuing bank could ignore longer-term credit 
risk concerns. 

As the supply of subprime mortgages increased after 2001, housing 
prices began to rise in all parts of the United States. Figure 2.1 shows that as 
mortgage rates declined, housing prices increased during the 2000-2005 pe
riod. Indeed, as of the end of 2005, real residential construction represented 
more than 5 percent of U.S. GDP, and housing starts reached record highs. 
With hindsight, many now view this run-up in housing prices over the 
2001-2005 period as a bubble that was unsustainable. 
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Further building the bubble was the growth of structured investment 
vehicles (SIVs) (see the discussion in Chapter 1) composed of relatively lon
ger-term subprime mortgage pools that were often used to back issues of 
short-term commercial paper-so-called asset-backed commercial paper 
conduits (ABCP)-and other short-term sources of financing (e.g., re
purchase agreements). This meant that commercial paper, which matures 
within 270 days and therefore has to be continuously reissued, was used to 
finance the securitization of long-term, illiquid subprime mortgage assets. 
Fooled by the high ratings of the credit rating agencies (which were subject 
to conflicts of interest since the rating agencies owed much of their revenues 
to these securitizations; see Chapter 1), relatively' favorable returns, and a 
housing price boom, investors such as pension funds, hedge funds, and mu
tual funds as well as foreign banks and other financial tnstitutions became 
increasingly attracted to these instruments, with the ABCP market increas
ing to over $1 trillion in face value outstanding.6 The growth of this market 
increased the supply of financing to the subprime market, thereby further 
encouraging the origination of more sub prime and Alt-A mortgages. 

t 

High housing prices and easy credit fueled consumer spending financed 
with increased indebtedness. Thus, consumer demand propped up the econ
omy, providing businesses with high profits and driving rising stock markets 
throughout the world. The effect of this, however, was the creation of a 
credit bubble which would throw the world into crisis when it burst. 

The growth and decline in real estate prices throughout the United States 
is shown in Figure 2.2. Housing prices (as measured by the Office of Federal 
Housing Enterprise Oversight, or OFHEO, and -Federal Housing Finance 
Agency, or FHFA, housing price index) fell precipitously from their peak at 
the beginning of 2006. This process occurred simultaneously throughout the 
country. As noted in the previously cited 2007 Wall Street Journal study: 

... an analysis of more than 130 million home loans made over 
the past decade reveals that risky mortgages were made in nearly 
every corner of the nation, from small towns in the middle of no
where to inner cities to affluent suburbs . . .. [Moreover,] the data 
contradict the conventional wisdom that subprime borrowers are 
overwhelmingly low-income residents of inner cities. Although ' the 
concentration of high-rate loans is higher in poorer communities, 
the numbers show that high-rate lending also rose sharply in mid
dle-class and wealthier communities. 

7 

The geographic impact of falling house prices, inflated by the subprime 
mortgage crisis, spread across the United States, thereby undermining the 
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FIGURE 2.2 FHFA House Price Index History for United States 

Source: Federal Housing Finance Agency news release, May 27,2009, page 6. 


asset-backed mortgage pools. Figure 2.3 shows how widespread the hous
ing price declines were in, the United States over the 2008-2009 period. 
However, as will be described shortly, the crisis exhibited three phases. 

PHASE 1: CREDIT CRISIS IN THE MORTGAGE 
MARKET 

As house prices started to fall during 2006, the Federal Reserve started to 
raise interest rates in the money market as it began to fear inflation. Since 
many of the subprime mortgages originated in the 2001-2005 period had 
floating rates (i.e., were ARMs) with high step-up rates, the cost of meeting 
mortgage commitments rose to unsustainable levels for many low-income 
households. 

The confluence of falling house prices, rising interest rates, and rising 
mortgage costs led to a wave of mortgage defaults in the subprime market 
and foreclosures that only reinforced the downward trend in house prices 
shown in Figure 2.2. As this happened, the poor quality of the collateral 
and credit quality underlying subprime mortgage pools became apparent, 
with default rates far exceeding those apparently anticipated by the rating 
agencies in setting their initial ratings for various tranches of subprime 
mortgage securitizations ratings. These effects built throughout 2006 and 
through the middle of 2007. By February 2007, the percentage of sub prime 
mortgage-backed securi'ties delinquent by 90 days or more was 10.09 per
cent, which was substantially higher than the 5.37 percent rate in 
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osses. 
It was not only in the subprime mortgage market that the credit boom 
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FIGURE 2.1 Median U.S. Home Prices in Thousands of Dolh;lfS 

Notes: Median U.S. home prices in thousands of dollars, not seasonally adjusted. 

Average conventional30-year commitment rates on fixed rate mongages. 

Source: Standard & Poor's, "S&P/Case-Shiller@ Metro Area Home Price Indices," 

May 2006, 27; National Association of Realtors, Federal Home Loan Mongage 


Corporation. 

With growing originations of subprime mortgage debt, banks turned 
to asset-backed securitization (ABSs), as discussed in Chapter 1. How

[I /ever, underlying mortgages that were often of relatively low quality 
" were not eligible for securitization by government-sponsored entities 

such as FNMA, GNMA, or Freddie Mac. To gain investors' interest, 
and obtain favorable credit ratings from credit rating agencies such as 
Standard and Poor's and Moody's, these pools of subprime mortgages 
were often regionally diversified and mixed with other assets. Thus, an 
entire market for subprime mortgage-backed securities (MBSs) devel
oped, backed by pools of mortgages granted to borrowers with poor 
creditworthiness. Banks such as CountJAWide specialized in issuing high
risk Alt-A mortgage-backed securities\2}These were based on pools of 
mortgages issued to borrowers with inadequate documentation (e.g., no 
income check) or to borrowers with uneven credit histories. 

Moreover, the rising prices of houses pushed many of these high-risk 
loans into the jumbo market, above the $417,000 GNMA limit (or 
$625,500 in Alaska, Hawaii, Guam, and t/;le U.S. Virgin Islands) for federal 
government insurance. Many of these subprime mortgages were granted to 
speculators and high-income individuals who wanted larger loans (with 
higher loan-to-value ratios-that is, lower down payments or less equity 
investment) for purchases of second homes, condominium investments, 
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speculative real estate investment, and refinancing. The expectation was 

that the loans would be refinanced (or the speculative investment sold) be

fore a higher step-up rate on the teaser ARMs kicked in. That is, only to the 

extent that the loans could not be refinanced, they would be repriced after 

three years to higher market-based rates. In addition, lenders increa&jng~ 


extended second-lien mortgages that piggybacked 0 r loans used to cover 

the down payment. A Wall Street Journal stu (Brooks and Ford [2007]) 

shows that the amount of second-lien mortgages ent 0 


all mortgages in 2006, up from 12 percent in 2004.2 Thus, there was little 

or no cushion between underlying property values and the amount of mort

gage indebtedness. 


Credit ratin 

assum rices as well as 

various credit enhancements. That is, if housing prices continued to rise, 

then even if the borrower experienced difficulties in repaying a mortgage, 

the lender would be able to repossess the house and sell it without incurring 

a loss on the mortgage. Moreover, if housing prices had continued to rise, 

the borrower would have been able to refinance the high-rate mortgage 

with lower-cost refinancing at a low introductory rate, thereby creating re

volving, sequential refinancings to avoid the step-up in subprime mortgage 

rates. Thus, the market was betting that housing prices would increase fast 

enough to erase the impact of poor credit guality and rising default proba

bilities. Moreover, the implicit assumption driving the subprime mortgage 


arket was that even i f or declined 

, ra hic re ion this w 


;.;~nd therefore the 
would further alleviate any POSSI e cre It 

was 'evident. Consumer credit debt soared, as did the amount of syndicated 
h;nding and securitized commercial loans (CLOs), often providing the '~VI~ 
financing of takeovers. During the 2004-2005 period, the annual rate of ~o~~trl4\ 
growth of new CLO i}§.tles was around 30 percent and new issues were ,<;.~Jheavily oversubscribe~By November 2006, the volume of new issues in 
the CLO market was $466 billion for the 11 months of 2006, an increase of bt~·.J1 
58 percent from a similar ll-month period in 2005~Both the quantity of 
commercial lending increased and the quality deteriorated, just as in ~,~~ 
the mortgage market. The analogs to the low-quality Alt-A and subprime 
mortgages for the commercial credit market were the highly leveraged and 
covenant-lite loans that had little lender protection mechanisms and offered 
very generous promised terms to borrowers with little equity.s 
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The Three Phases of the Credit Crisis 

May 2005. 8 The number of subprime mortgages that were more than 60 

days behind on their payments was 17.1 percent in June 20Q7, 18.7 percent 

in July 2007, and over 20 percent in August 2007. 9 As borrowers had diffi

culty repaying their existing mortgages, they found it impossible to re

finance their existing loans prior to the higher step-up interest rate kicking 

in. By autumn 2007, the National Association of Realtors was projecting a 


J-
cline of 24 percent in new home sales . ercent in existing home 

ales. to Major assumptio __' g credit risk asurement models 
(i.e., that on default t e loss give"r(jefault, or LGD, 0 ortgages would be 
e atively low) proved fau . 'f-

First, any model is only as good as its assumptions. The assumption \'" 
that geographic diversification would protect mortgage portfolios from ;p~J"/rucredit losses was consistent with past experience. The models failed to 

account for the nationwide (rather than geographically isolated) decline 

in ho . A nationwide housing price decline was an extreme 

tail eveP<!nd ther fore not considered a plausible scenario, even in value 


(VAR) mo els that were supposed to measure unexpected losses 

at ve ow Ie s of probability. Thus, the credit risk measurement mod

els performed badly, in part, because the input assumptions proved to be 

inaccurate. Ex . this effect was the failure of dels to 

i~cor orat correlations ac oss assets and across' ex osUres suc as 

correlation across re tate markets. However, Loeffler (2008 s 
that if banks a used a simple autoregressive mo e 0 ousing prices 
(using the OFHEO index, which dates back to 1975), they would have 
been able to forecast housing price declines that were even worse than 
those that actually occurred, suggesting that risk measur,ement tools, if 
applie4.forrectly, would have alerted banks to the risk of falling housing 
prices.~ Thus, he concludes that either "risk managers failed to apply 
their [risk measurement] tool boxes, or that bank managers overruled 
their risk managers' assessments." 

That brings us to the second point. Even if the credit risk measurement 
models had performed better (or had been more widely applied), financial 
firms were pursuing an originate-to-distribute model in which risk was 
removed from the balance sheet, such that originating financial intermedia
ries no longer had t e incentive to screen and monitor credit risk exposures. 
Thus, the most sophistic3~~ s in the market paid no attention to early 
warning signs ' e t ey thought tha they had transferred their risk to out
side invest rs. Gorton (2008) not at while securitization is not the cause 
of the 200 crisis, the necessary reliance of investors on 
underwriters' production of information (to avoid costly duplication) can 
generate panic when external signs (e.g., ABX prices) show that risk has 
increased, but investors cannot pinpoint the source of that risk. Investors 
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then rationally run from all risky financial investments, ~erating a flight 
to quality and a general shutdown in financial markets~As will be dis
cussed later in this chapter, this underwriting failure contributed to the third 
and most devastating phase of the crisis. 

Usually a crisis needs a particular event to trigger it. While in the case of 
the first phase of the crisis it is . t to one such event, some of the 
earliest credit losses t ace uring the spn of 2007. The second larg
est subprime lend ,New Century Financi as hit by a large number of 
mortgage defaults, uptcy on April 2, 2007, after it 
__,-"e..;:to meet its lenders' calls for more collateral on its credit lin~ear 
Stearns ·gh-Grade Structured Credit Master Fund (the investment v~ 

our Bear Stearns e unds, heavi y--rnve rime CMOs, 
CLOs and CDOs) nd Dillon Read Capital Management CM), a 
subsidiary of UBS, als rienced substantial losses during tha spring. 
Figure 2.4 shows that these events e . WI e increase 
in spreads on residential mortgage-backed securities (RMBSs) during the 
summer of 2007, thereby causing the prices of RMBSs to fall throughout 
the world and global mortgage market activity to grind to a halt. Such a 
link across highly segmented international residential real estate markets 
was unanticipated by virtually all credit risk models~ 

On July 31, 2007, the $20 billion Bear Stearns hedge funds announced 
that their portfolios were worthless, despite Bear Stearns' provision of 
backup liquidity in the form of a $3.2 billion line of credit, and filed for 
bankruptcy. These funds mostly utilized repurchase agreements, rather 
than commercial paper, to fund their sub prime and other ABS securities 
portfolio. This transmitted the crisis to yet another short-term credit mar
ket: the interbank market. 

The follow-on effects were substantial. Investors began to lose further 
confidence in the quality of credit ratings and the rating agencies, especially 
regarding the quality of the investment-grade-rated tranches of ABS. On 
October 11, 2007, Moody's downgrad~ more than 2,000 subprime MBSs 
with an original value of $33.4 billion~Thus, all other debt issues-from 
the interbank market to the corporate bond market, including the so-called 
investment-grade market-were . ely affected by a flight to quality to 
default-risk-free U.S. gover uritie . This resulted in falling prices 
(rising interest rates credit spreads privately issued debt securities 
and rising prices and n government-issued securities. As noted 
by the Bank of England, "This fundamental uncertainty about the value of . 
ABS began to cause problems in a wider set of markets. The near closure of 
primary issuance markets of collateralized loan obligations, and an increase 
in risk aversion among investors, left banks unable to distribute leveraged 
loans that they had originated earlier in the year.,,14 As a result, credit 
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Spain (right-hand scale) - United States (left-hand scale) 

Portugal (right-hand scale) - Netherlands (right-hand scale) 

Italy (right-hand scale) - United Kingdom (right-hand scale) 

Basis points over UBOR Basis points over UBOR 
1,600 180 

1,400 160 

1401,200 

1201,000 

100 
800 

80 
600 

60 

400 
40 

200 
20 

o o 

Note: (a) A-rated 5-year spreads over LIBOR except for Spain, which uses lO-year 
spreads over LIBOR. (b) All countries' data are prime residential mortgage-backed 
securities except for the United States, which uses home equity loans, which will 
tend to be of lower quality. 
SouTce: Bank of England, Financial Stability Report no. 22, October 2007, page 7. 

markets throughout the world suffered from high spreads and drastically 
i;:urtailed liquidity. 

PHASE 2: THE CRISIS SPREADS-LIQUIDITY 
RISK 

Phase 2 of the financ~wn began during th
· al 

German savings ba: IKB d British ba~orthern Ro, 

Although both were . out by their respe~ 


Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. 

2007 

FIGURE Z.4 Residential Mortgage-Backed Securities Spreads 
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extent of the problems caused by the decline in ABS values caught many in
vestors by surprise and induced a second stage of the crisis-a liquidity crisis. 
Specifically, in early August 2007, IKB announced that it had exposure of 
€17.S billion, or $24 billion, to the U.S. subprim.e market and stood to lose 
up to one-fifth of the value of those investments. Moreover, its affiliate, 
Rhine Funding, could not sell commercial paper to finance those assets. The 
IKB failure was soon followed by the annOW1cement that Sachsen LB, a bank 
owned by the German state of Saxony, had received a bailout of €17.3 bil
lion, or $23.3 billion, because of its exposure t 

The major U.S. subprime mortgage len~ounced in 
August that it was drawing down on backup lines of credit because of its 
growing losses. Ultimately, a liquidity run on Countrywide was stemmed 
only after a $2 billion equity investment by Bank of America on August 23, 
2007. However, a number of other ABCP issuers such as the SIVs also be
gan having difficulty refinancing their short-term commercial paper issues 
because of investor concerns about the quality of the underlying collateral 
of subprime mortgages and other assets, despite the purported AA or AAA 
ratings these issues may have received from the rating agencies. 

Investor concerns about credit quality in the subprime mo et 
<tm='tl-.1'ke wildfire throughout the global financial syste . Brunnermeier 
(2009) p iots out that this contagion was spread across rna t
wor ects," since financial institutions are simultaneously borrowers and 
lenders. If there are concerns about counterparty credit risk, the long and 
short positions fail to cancel one another out, leading to financial gridlock 
and the lockdown in financial markets. 

The impact of the phase 2 liquidity crisis can be seen in the spread be
tween Aaa-rated corporate bonds and three-month U.S. Treasury bills, 
shown in Figure 2.S.From January 2007 through April 2007, the spread 
between Aaa corporates and three-month U.S. Treasury bills averaged 44 " 
basis points. By contrast, this same spread, betvleenMay 2007 and Octo
ber 2007, averaged 129 basis points. During the period from November 
2007 to February 2008, the spread between Aaa corporates and three
month U.S. Treasury bills widened to an average of 242 basis points-more 
than five times the spread during the first quarter of 2007. 

This flight to quality impacted other short-term rates as well, as all 
short-term rates diverged. The spread between three-month commercial 
paper issued by financial companies and three-month Treasury biBs was 28 
basis points during January through April 2007, 81 basis points during May 
through October 2007, and 139 basis points from November 2007 to Feb
ruary 2008. Thus, hedge funds and srvs issuing ABCP to finance long-term 
r,!sky asset portfolios, such as RMBSs including subprime mortgages, were 
caught in a liquidity squeeze on top of the underlying credit quality 
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roblems osed b those investment. Figure 2.6 de onstrates the liquidity 
squee~ as the cost of short-term cr markedly in the fall of 
2007.1!Y 

As the scale of the liquidity crisis spread far beyond the subprime mar
ket, central banks became increasingly concerned and opened their discount 
windows (central bank lending facilities) to banks and other financial insti- . 
tutions that were liquidity constrained. By August 10,2007, the following 
central bank liquidity injections into the financial system had taken place: 
$43 billion by the Federal Reserve, $191 billion by the European Central 
Bank, and $8.4 billion by the Bank of Japan. On November 1, 2007, the 
Federal Reserve injected an additional $41 billion in temporary reserves 
into t~ banking system, the biggest one-day infusion since September 
2001.{OFurther, the Federal Reserve lowered the discount rate on August 
17,2007, by 50 basis points to 5.75 percent. On September 18,2007, the 
Federal Reserve lowered the federal funds rate by 50 basis points to 4.75 
percent; another 25 basis points to 4.5 percent on October 31, 2007; and 
again another 25 basis points on December 11, 2007, to 4.25 percent. 
When these rate cuts did not appear to be sufficient to stimulate economic 
activity, on January 22, 2008, the Fed lowered the federal funds rate an
other 75 basis points in a surprise announcement prior to the regularly 
schedule en Market Committee meeting. A week later, on January 30, 
2~ed 10 red rates another 50 basis points to 3 percent. However, 

s Figure 2.6 sh s, even as the Fed lowered rates, the flight to quality con-
ti e spread between LIBOR and the Overnight Index Swap rate 
widened further. 

As providers of backup sources of liquidity via lines of credit and loan 
commitments to SPVs, SIVs, and hedge funds, the banking system was 

LlBOR-OIS (one month) USOR-OIS (three monthil 
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FIGURE 2.8 The Increasing Cost of Short-Term Liquidity: Difference between the 
LIBOR and the Overnight Index Swap Rate 
Source: "Domestic Open Market Operations During 2008," Federal Reserve Bank 
of New York, Markets Group report, January 2009, Chart 1. 
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forced to absorb much of the impact of the absence of liquidity in global 
credit markets. As roll-overs of ABCP met with resistance, the SIVs began 
to draw down their committed lines of credit with major banks (often their 
parent banks) to meet their funding needs. Together with the inability of 
banks to securitize and syndicate their own newly originated lending, this Jill 
created an unintended expansion of banks' balance sheets. Indeed, one I 
could view this asset warehousing as a first-stage reversion to the traditional / 
banking model, In . he bank holds loans on its books and must there
fore 0 --=::. capital to fund those investments-in other 
wor relnterme n. 

The Ban of England issued a Financial Stability Report in which it esti
mated that British banks would be forced to absorb an additional £147.4 
billion in risk-weighted assets, representing 12 percent of the banks' whole
sale lending base. This would crowd out much new lending and stress the 
capacity constraints of the banking system, just at a time when liquidity 
risk exposures were climbing. Moreover, it would add to the amount of 

. (expensive) regulatory capital that banks would have to raise as a buffer 
against the increased risk and size of their balance sheets. Thus, market par
tici ants hoarded ca ital and Ii . dit and lobal financial markets shut 

PHASE 3: THE LEHMAN FAILURE-UNDERWRITING 
AND POLITICAL INTER'VENTION RISK 

It is usually at the stabilization stage of the financial crisis that the vulture 
funds, sovereign wealth funds, and workout specialists typically begin to 
hunt for bargains to purchase securities selling at depressed prices. That is, 
since financial markets often overshoot during crises and decline more than 
is warranted by fundamentals, vulture investors usually seek to buy assets at 
fire sale prices and then work out the problem assets and recoup their in
vestment plus profitS.19 This form of distressed investing was instrumental 
in lifting financial markets out of previous crises (e.g., the crisis during the 
summer of 1998 precipitated by the Russian default and the Long Term 
Capital Management debacle). 

This recovery process was halted by the unexpected events of the week
end of September 13-14, 2008-dubbed by the Wall Street Journal " the 
weekend that Wall Street died"-which culminated on September 15 in the 
bankruptcy of Lehman Brothers, the nationalization of AIG, and the acqui
sition of Merrill Lynch by the Bank of America (see Craig et al. [2008]). 
Until then, large financial institutions were thought to be too big to fail 
(TBTF) because of their importance to the operation of global financial 

http:profitS.19
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/markets. That is, it was widely thought that the government could not afJ ~ord to let any of the largest banks fail because of the knock-on impact of 
losses that would ripple through the entire financial system. 

Lehman Brothers was widely believed to have an implicit TBTF guaran

fitee, particularly after the government bailout of Bear Stearns in March 2008. 
Therefore, it came as an enormous shock to financial markets that U.S. reg
ulators did not offer a bailout package to Lehman. The systemic ripple 
effects were massive--extending to all financial markets. Concerns about 
haphazard governmental intervent~~~c:_d..l by the apparently in
consistent application of " . fC.}rteS, con~to the ensuing down
turn that we refer to as ;rhird phase of the ~ng this phase, credit 
risk and liquidity risk were ag . , so that the third phase of the 
crisis includes a repeat of both phases 1 and 2. That is, the deterioration in 
financial and economic conditions triggered a lockdown in financial markets 
(increased liquidity risk exposure, as shown by widening LIBOR-OIS 
spreads in Figure 2.6) and an increase in delinquencies (increased crediujsk 
exposure, as shown by increased loan CDS index spreads in Figure 2.7)f(EJJ 

On top of the governmental policy risk associated with haphazard 
and inconsistent application of intervention policies (e.g., the changing 
objectives of the Troubled Asset Relief Program, TARP, established on 
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October 3, 2008-see the discussion in Chapter 3), it became apparent that 
there was something fundamentally unsound in the way that underwriters 
had implemented the securitizations during the bubble years . It was becom
ing increasingly clear that vulture capitalists were finding it difficult to re
coup their investments in the so-called toxic asset-backed securities because 
of the complexity and difficulty in valuing many of the distressed assets. 
Specifically, fundamental structural problems in the underwriting of the 
MBSs and other toxic securities began to surface. For example, when dis
tressed asset investors attempted to foreclose on the underlying loan collat
eral, they often found that the underwriters, in their hurry to do the deal 
and securitize the loans during the boom period, had failed to perfect the 
liens. They found that some securitizations did not have fundamental iden
tification information about the underlying assets necessary to restructure 
the securitizations. They also found that in some deals the right to re
structure the securities was limited by covenant. That is, in their rush to do 
the deals during the bubble period, underwriters failed to follow their own 
due diligence and operational procedures. As noted by Gretchen Morgen
son of the New York Times:21 

[L)awyers who represent candidates for modifications [of MBSs) 
say the programs are hobbled by the complexity of securitization 
pools .that hold the loans, as well as uncertainty about who actually 
owns the notes underlying the mortgages. 

Problems often emerge because these notes-which are written 
promises to repay the full amount ofa mortgage-weren't recorded 
properly when they were bundled by Wall Street into pools or were 
subsequently transferred to other holders. 

How can a loan be modified, these lawyers ask, if the lender cannot 
prove that it actually owns the note? More and more judges are ask
ing the same thing about lenders trying to foreclose on borrowers. 

And here is another hurdle: Most loan servicers-the folks respon
sible for handling all the paperwork surrounding monthly mort
gage payments-aren't set up to handle all of the details involved 
in a modification. 

The weekend of September 13-14,2008, started the process of revela
tion of the fundamental underwriter risk and governmental policy risk FIGURE 2.7 The Cost of Credit Risk and Loan Index Swap Spreads 
hazards of the financial crisis (e.g., the unanticipated bankruptcy of the venThe LCDX is a composite of three different indices that were offered consecutively 
erable investment house Lehman Brothers). This phase, together with the over the time period. 


Source: Reuters Loan Pricing Corporation web site, www.loanpricing.comJ. resurgence of liquidity and credit risk problems in the global financial 
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system, was not foreseen. In this third, most intractable phase, fundamental 
structural, legal, and political features of the toxic assets and financial inter
mediaries have stressed global financial markets. For example, Gretchen 
Morgenson states in a March 2009 article?2 

[T}he impact of another lax practice is only beginning to be seen. 
That is the big banks' minimalist approach to meeting legal require
ments-bookkeeping matters, really-when pooling thousands of 
loans into securitization trusts. 

Stated simply, the notes that underlie mortgages placed in securitiza
tion trusts must be assigned to those trusts soon after the firms cre
ate them. And any transfers of these notes must also be recorded. 

No one knows how many loans went into securitization trusts 
with defective documentation. But as messes go, this one has, 
ahem, potential. According to Inside Mortgage Finance, some 
eight million nonprime mortgages were put into securities pools in 
2005 and 2006 and sold to investors. The value of these loans was 
$797 billion in 2005 and $815 billion in 2006. 

If notes underlying even some of these mortgages were improperly 
assigned or lost, that will surely complicate pending legislation in
tended to allow bankruptcy judges to modify mortgage terms for 
troubled borrowers . ... 

Samuel L. Bufford, a federal bankruptcy judge in Los Angeles since 
1985, has overseen some 100,000 bankruptcy cases. He said that in 
previous years, he rarely asked for documentation in a foreclosure 
case but that problems encountered in mortgage securitization have 
made him become more demanding . ... 

"My guess is it's because in the secondary mortgage market they 
have been sloppy," Judge Bufford added. "The people who put the 
deals together get paid for the deal, but they don't get paid for the 
paperwork. " 

These fundamental operational problems made investors leery about 
purchasing ABSs even at fire sale prices for fear that underwriting lapses 
will prevent them from restructuring the securities and earning a return 
on their investment. The original investors in the ABSs had no way to deter
mine whether underwriters of ABSs performed their jobs diligently. The 
nature of ABSs is their lack of transparency. Investors in ABSs rely on 
underwriters to follow well-established rules and procedures for the 
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construction of the securities. However, a breakdown in incentives led 
banks to ignore their own standards. Improper documentation and legal 
follow-through resulted in a failure to clearly assign property rights in these 
toxic ABSs, which currently prevents the resurgence of the securitization 
market. As of the beginning of 2010, banks are still holding on to these 
operationally-flawed assets as lawsuits attempt to sort out the tangles. 
However, during this long, drawn-out process, the unavailability of the 
securitization outlet make~ banks reluctant to originate new loans, thereby 
preventing a full economic recovery. 

The third phase of the 2007-2009 cri . . nprecedented in the recent 
history of financial markets. The exte t is st ge is demonstrated in dra
matic increases ~n. market volatility. igure 2. ow~ that during the t~ird . j 
phase of the cnsls (after Septembe the Chicago Board OptIOns V 
Exchange (CBOE) Volatility Iude (VIX) r Se to heights unseen since the 
index's intr9'l\lction in January 1 90. e VIX is known as the "investor 
fear gauge. ~The higher the index, the more fear in the market, and the 
extraordinarily high current level of the VIX during the third phase of the 
crisis indicates unprecedented levels of fear and uncertainty. Figure 2.8 
shows that the VIX did not reach current heights during earlier crises-for 
example, during either the 1998 Long Term Capital ManagementlRussian 
government default crisis, or the bursting of the high-tech bubble in March 
2000, or in the aftermath of 9111. The fear in the market during ph~se 3 of 
the crisis was almost double the level seen during the worst previous crisis 

. since the introduction of the index in 1990, indicating that current financial 

conditions were far more precarious than in past crises. 


The unprecedented nature of the 2007-2009 financial crisisa·t 

times is also ilIustrat~ by the Kansas City Financial Stress Inde (KCFSI) 

shown in Figure 2.9.®The 11 component variables in the KCF . 

three-month LIBORJthree-month Treasury bill (TED) spread; the two-year 

(fixed for floating rate) swap spread; the off-the-runfon-the-run 10-year 

benchmark Treasury spread; the Aaal10-year Treasury spread; the Baa/Aaa 

spread; the high-yield bondIBBB spread; the consumer ABS/5-year Treasury 

spread; the correlation between the S&P 500 stock index and 2-year Trea

sury bond returns; the CBOE VIX; the idiosyncratic volatility of bank stock 

prices (measured as the standard deviation of the deviation between daily 

bank stock index values and the S&P 500 Index over a monthly period); 

and a cross-section dispersion of bank stock returns (the interquartile range 

of unexpected returns, relative to the S&P 500, of the 100 largest commer

. cial banks).25 The KCFSI indicated substantially higher levels of financial I 
stress during the 2007-2009 crisis, as compared with all earlier crises dur- ~ 
ing the 1990-2006 period. Moreover, Figure 2.10 shows how each of the 

http:banks).25
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Kansas City Financial Stress Index (KCFSI) 
is calculated using data from February 1990 to March 2009. Shaded 

S. Hakkio and W. R. Keeton, "Financial Stress: What Is It, How Can It 
and Why Does It Matter?" Federal Reserve Bank of Kansas City, 

Review, Second Quarter 2009, Chart 1, page 21. 

the unfolding of the crisis from 2007 to 2009 contributed to the 
Llnancial stress in the economy. . 

relies on financial institutions to act as specialists in risk mea
and risk management. The importance of this was demonstrated 

of the banks' failure to perform this critical function during 
financial crisis, which resulted in the worldwide breakdown in 

as well as an enhanced level of equity market volatility. 
fail to perform their critical risk measurement and risk man

functions, the result is a crisis of confidence that disrupts financial 
Even interbank short-term credit markets may seize up, with 

ling to lend to each other because of uncertainty about their 
competitors' precarious financial condition. This hoarding of 
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(political debate 5 5
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(Bear Steams collapse) 

2 August 2007 2
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(BNP freeze on redemptions, (Lehman Brothers 
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FIGURE 2.10 Kansas City Financial Stress Index 2007-2009 

Note: Index is calculated using data from February 1990 to March 2009. 

Source: C. S. Hakkio and W. R. Keeton, "Financial Stress: What Is It, How Can It 

Be Measured, and Why Does It Matter?" Federal Reserve Bank of Kansas City, 

Economic Review, Second Quarter 2009, Chart 3, page 26. 


liquidity prevents banks from providing the fundamental credit required to 
keep the financial system working. 

In this chapter, we identified three phases to the financial crisis. Phase 1 
was a credit crisis, centered on delinquencies in mortgage-backed securities 
and related instruments. Phase 2 was a liquidity crisis in which even short
term money markets ceased to function because of the hoarding of liquidity 
by financial institutions unwilling to lend to one another even in the over
night interbank market. Phase 3 was induced by the failure of Lehman, 
demonstrating an inconsistent and haphazard application of government in
tervention policies, as well as evidence of shoddy underwriting and lack of 
due diligence that hampers the working out and restructuring of the toxic 
assets to this date. 

In Chapter 3, we discuss policies undertaken to alleviate the crisis and 
restructure the global financial architecture so as to prevent recurrence. 

The Crisis and 
Regulatory Failure 

lesson of the 2007-2009 crisis is that when financial insti
fail to perform their risk management functions, then financial mar

and the real economy are adversely impacted. And when financial 
freeze, the government is left as the ultimate provider of liquidity 

to the economy. In this chapter, we discuss the regulatory and 
responses to ameliorate the crisis, as well as proposals for 

ring of the financial system so as to prevent the recurrence of simi
in the future. International bank capital requirements, known as 
Accord, are described at length in Chapter 13. 

S. Federal Reserve was extensively involved in seeking remedies for 
'<:.wnomic crisis, augmenting its easy-money policy (put in place during 

of 2007) with expansions in the safety net made I;lvailable to 
k financial institutions. 1 One of the key components of the Fed's 

net is the lender of last resort privilege. This enables banks to meet 
short-term, nonpermanent liquidity needs by borrowing directly from 

bank-at the discount window. 
Historically, primary credit at the discount window in the United States 
available to healthy banks for short periods up to a few weeks to meet 

liquidity needs. Secondary credit was available to troubled 
but only for a short period of time until the institution returned to 
Sources of funds. Any bank that used the discount window, how

had to pledge "high-quality liquid assets" as collateral. Indeed, the 
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system, estimate that 60 percent of the FIs in their survey had one-dimen
sional systems. Moreover, BIS (2000) finds that banks are better able to as
sess the PD of their borrowers relative to estimating LGD. 

More banks can be expected to adopt ,internal ratings systems in re
sponse to the incentives built into the proposed new Basel Capital Accord. 
Therefore, some words of caution are in order. Adoption of internal ratings 
for the purpose of assessing regulatory capital requirements has the poten
tial to distort the integrity of the rating system, especially if banks view cap
ital as costly and wish to minimize that cost. Supervisors will have to 
validate the accuracy of a wide variety of internal ratings (see the discussion 
on stress testing and back-testing in Chapter 10). Moreover, reliance on in
ternal ratings raises concerns about (1) the ongoing integrity of each system; 
(2) the consistency and comparability of the ratings, particularly across na
tionalboundaries; and (3) the evolution and disclosure of best-practices 
methods that become international standards. (See Griep and De Stefano 
[2001].) 

'f.~ 
Setting the Stage lor Financial Meltdown 

1. 	 Bank of England, Financial Stab·· Repo t no. 22, October 2007, 32. 
2. 	 Collateralized debt obligations (CDOs re securities created by pooling asset

backed securities (ABSs), mortga - acked securities (MBSs) such as collateral
ized mortgage obligations (CMOs), loans and corporate bonds, and dividing, 
the pool's promised income into tranc t . t". . d · 
!!!!I1. Collateralized loan obligation (CLOs re CDOs predominantly backed 
by leveraged bank loans. Synthetic obtain the credit risk on an underly
ing portfolio of credit instruments using pools of credit default swaps, rather 
than owning the underlying cash assets. 

3. 	 The arranger purchases the assets to be placed in the pool, obtains the credit 
rating, structures the deals, files with the SEC, and underwrites the asset-backed 
securities to be issued by the SPY. Thus, the arranger must fund the loans over 
the period (typically three months or less) after origination and before the asset
backed securities are issued. Bank arrangers use their own funds to finance the 
loans over this period, but nonbank arrangers typically use third-party ware
house lenders. Indeed, an early step in the credit crisis of 2007 occurred in Janu
ary 2007 when warehouse lenders pulled back and demanded more collateral to 
finance the loans of nonbank arrangers. (See the discussion in Chapter 2.) 

@ The transformation of the securitization technology from pro rata pass-through 
to tranched CMOs in the 1980s is described in Allen (1997), 718-720. 

5. 	 In fact, during the summer and fall of 2007 when the ABCP market stopped 
functioning, several large banks (e.g., Citibank) absorbed their insolvent SIV's 
ABSs, even though they were not legally obligated to do so, because of reputa
tional concerns. 

6. 	 A repurchase agreement (repo) allows a bank to borrow against collateral (secu
rities) transferred to a counterparty. This transaction is typically reversed within 
a short time period-from a week to three months. Moreover, the collateral is 
marked-to-market on a daily basis. 

7. 	 In large syndications, there may be several lead banks. Moreover, the duties of 
the lead bank may be split up into the following titles: administrative agent 
(transfers all interest and principal payments), syndication agent (the syndicate 
underwriter), and documentation agent (handles the legal aspects). 

8. 	 Credit rating agencies such as Moody's, Standard & Poor's, and Fitch rank bor
rowers on a s~ale from AAA (most creditworthy) to D (default), where all 
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ratings at or above BBB-lBaa3 are considered investment-grade and all ratings 
below BBB--IBaa3 are considered below investment-grade (junk) status. 

9. 	 A basis point is 0.01 percent; there ale 100 basis points in a percent. As we 
show in Chapter 2, the spreads cluring the 2007-2009 financial crisis were ab
normally high, with investment-grade spreads over LIBOR of more than 50() 
basis points. 

10. However, the lead arranger typically retains a substantial stake in the loan in 
order to induce it to provide monitoring and market-making services to the rest 
of the syndicate (see Allen and Gottesman [2006)). 

@"Anatomy of a Global Credit Crisis," New Zealand Herald, August 2~ 

2007,2. . 


@ Bank for International Settlements (BIS), Monetary and Economic Department, 

"OTC Derivatives Market Activity in the Second Half of 2006," www.bis.org. 

oTable I. 
Functionally, CDS contracts have the same economic function as insurance po\
icies, despite the fact that insurance is re ulated by the individual states and the 
CDS market is largely self-regulate he auspices of the International 
Swaps an ' . atives Associatio (ISDA and Britain's Financial Servic":. 
Authori (FSA). other distinction een a CDS contract and insurance 
that buye . surance are required to have an insurable interest (the insured 
owns the home or automobile being insured), whereas buyers of CDS coi:mads ' 
.. , , 'ying risky ? . , 

these distinctions negates the financial function of CDSs as credit risk credit in
surance policies. .®The Basel Committee consists of senior supervisory representatives from Bet" 

. 	 gium, Canada, France, Germany, Italy, Japan, Luxembourg, the Netherlands" 
Sweden, Switzerland, the United Kingdom, and the United States. It usually 
meets at the Bank for International Settlements (BIS) in Basel, where its perma
nent Secretariat is located.

@ More than 100 countries have adopted Basel 1. Morrison and White (2009) 
examine the costs and benefits of creating a level playing field through interna
tional bank capital standards. The disadvantage is that since capital regulations 
substitute for high-quality regulatory oversight, international bank capital re
quirements must be set to the weakest regulatoty standard. However, in a world 
of mobile capital, a level playing field avoids the cherry-picking effect that 
duces the size and efficiency of banks in weaker economies. 

16. The SEC's adoption of Regulation FD in October 2000 mandated fair disclo
sure of any material and forward-looking information to the market as a 
rather than to a favored institution. That is, it "compelled companies to U1SSt:ID-. 

inate all material information to both the public and Wall Street at the same 
time, preventing issuers from tipping off selected analysts or institutional' 
tors." ("SEC Report Urges Improvements to U.S. Fair Disclosure Laws," 
national Financial Law Review, London, January 2002, page 5.) 

17. 	See also Boot et al. (2006) for a discussion of the central role of credit ratings in 
financial markets and regulation. 

Notes 	 ;lUi) 

18. 	Appendix 1.1 shows how credit ratings provided by the three major rating agen
cies are mapped on a comparable basis. 

19. 	 Beaver, Shakespeare, Soliman (2006), 4. 
20. 	 Concerns about the accuracy and timeliness of external credit ratings predate the 

recent crisis. For example, Reisen and von Maltzan (1999) and Reinhart (2001) 
discuss lags in sovereign credit ratings, Kealhofer (2000) and Altman and Saun
ders (2001a) discuss lags in publicly traded corporate ratings, and Bongini et al. 
(2001) discuss lags in credit ratings of banks. As ratings change over time, the 
transaction may be shifted from one risk bucket to another, thereby injecting 
excessive volatility into capital requirements (see Linnell 2001 ) and may lead to 
an increase in systemic risk since, with increased downgrades in a recession, 
banks may find their capital requirements peaking at the worst time (i.e., in the 
middle of a recession when earnings are relatively weak)- just as during the re
cent financial crisis. Indeed, there is evidence (Ferri et al. [2001); Monfort and , 
Mulder [2000); Altman and Saunders, [2001b)) that ratings agencies behave pro
cyclically since ratings are downgraded in a financial crisis, thereby increasing 
capital requirements at just the point in the business cycle that stimulation in 
lending and bank asset growth is required (see Reisen (2000)). Thus, pegging 
capital requirements to external ratings may exacerbate systemic risk concerns. 
Further, concern about systemic risk may lead to regulatory attempts to influence 
ratings agencies, thereby undermining their independence and credibility. 

CHAPTER 2 The Three Phases 01 the Credit Crisis 

1. 	 Countrywide did not discontinue Alt-A mortgages until March 2007. 
C9 R. Brooks and C.M. Ford, "The United States of Subprime," Wall Street 

journal, October 11,2007, AI, A16. o J. McDermott, "Healthy CLO Issuance to Continue ... For Now," LSTA 
Loan Market Chronicle, 2005, 64-65. . 

@) Standard & Poor's, "Record Setting Leveraged Loan Market Shows No Signs of 
. Slowing (Yet)," January 3,2007. 

5. This included loans with payment-in-kind (PIK) toggles which enabled the bor
rower to substitute monetary interest payments for increases in the principal 
balance on the loan. Thus, if the borrower could not pay the coupon payment 
on the loan when it came due, the amount would simply be added to the loan 
balance. 

6. 	 "Anatomy of a Global Credit Crisis," New Zealand Herald, August 22, 2007, 2. 
7. 	 R. Brooks and C. M. Ford, "The United States of Subprime," Wall Street 

journal, October 11,2007, AI, A16. 
8. 	 J. Shenn; "Subprime Loan Defaults Pass 2001 Peak," Bloomberg Markets, Feb

ruary 2, 2007. 
9. 	 S. Ng, and C. Mollenkamp, "Fresh Credit Worries Grip Market," Wall Street 

journal, November 2,2007, AI. 
10. 	K. Howley, "Realtor Group Lowers Forecast for Home Sales," Miami Herald, 

October 10, 2007. ' 

http:www.bis.org
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11. 	 Loeffler (2008) uses an AR(l), or one-period lag model using quarterly sea
sonally adjusted housing price changes estimated as of August 2005 to pre
dict subsequent worst-case scenarios (at both 1 percent and 0.1 percent 
VAR). However, the model generates overly optimistic forecasts of housing 
prices when the S&P Case-Shiller innex is used in place of the . OFHEO in
dex. Loeffler (2008) claims that is the result of the shorter estimation time 
horizon since the S&P Case-Shiller index dates back only to 1987, whereas 
the OFHEO index dates back to 1975. However, another explanation is 
that the S&P Case-Shiller index turns down sooner in 2006 than the 
OFHEO index. If the OFHEO index provides a more optimistic measure of 
housing prices, the model forecasts may be more likely to fall within the 
range of observed values. 

12. 	Flight-tO-quality episodes are common components of financial and macro
economic volatility, as in the Penn Central default of 1970, the stock market 
crash of 1987, the Russian defaultIL TCM debacle in 1998, and the 9/11 attack. 
See Caballero and Krishnamurrhy (2008) for a theoretical explanation for re
current crises and the flight to quality generated by unanticipated events, in
creased uncertainty, and decreases in aggregate liquidity. Under such 
circumstances, central bank intervention is warranted. 

13. "Bank's Struggles Show Fallibility of Models," 	Wall Street Journal, November 
5,2007, C2. 

14. 	 Bank of England, Financial Stability Report no. 22, OctOber 2007,19. 
15. 	Northern Rock's mortgage portfoli·o was not exposed to the subprime market, 

and the five-year credit default swap premium on Northern Rock stayed rela
tively low until the end of July. However, the bank was vulnerable because it 
depended on purchased funds for the bulk of its liabilities. Thus, according to 
the Bank of England, it was the shutdown of the securitization market and tur
moil in the short-term funding market (i.e., liquidity risk) that brought down 
NQrthern Rock. not credit risk in the bank's mortgage portfolio (see Bank of 
England [2007], 10-12). .

@ Figure 2.6 shows the spread between LIBOR (the London Interbank Offer Rate) 
for both one-month and three-months terms minus the overnight indexed swap 

. rate (OIS), which is the geometric average of overnight interest rates over the 
same term period. The Fed uses this spread to measure stress in money markets, 
such that the wider the spread, the less willing banks are to lend to one another 
over the short term. Although at histOrically high levels during the fall of 2007, 
spreads rose to unprecedented heights during the period following the Lehmaq 
bankruptcy on September 15, 2008. The LIBOR-OIS spread historically aver
aged 10 basis pornts, but Figure 2.6 shows that it hit 364 basis points in Octo
ber 2008. 

@ G. Tett, P. ]. Davies, and S. Ishmael, "New Fears over Subprime Fallout,'~ 
Financial Times, November 2, 2007, 1.® Brunnermeier and Yogo (2009) show how firms preserve liquidity when they 
are in good health and manage their debt maturity over several refinancing 
cycles. 

Notes 	 3UI 

@ For example, " Funds specializing in distressed investments earned annual re 
turns of more than 30 percent in the early 1990s as the economy pulled out of 
recession," as stated in Michael de la Merced and Azchery Kouwe, "'Vulture' 
Investors Eye Bad Assets, But Warily," New York Times , February 11,2009, 

~	A1,A22. 
~	The LCDX isa tradable index comprising 100 single-name CDSs maintained by 

Reuters Loan Pricing Corporation. The higher the spread, the greater the pre
mium for credit risk exposure. See the discussion of indexed CDSs in Chapt<;r 12. 

21. 	 Gretchen Morgenson, "A Paper Trail That Often Leads Nowhere," New York 
Times, December 28, 2008, C1, C2. 

22. 	 G. Morgenson, "Guess What GOt Lost in the Pool?" New York Times , March 
1,2009, C1, C2. 

23. 	 "The CBOE Volatility Index-VIX," CBOE white paper, 2003, www.cboe 
.comlmicro/vixlvixwhite.pdf. 

24. 	See Hakkio and Keeton (2009) . 
25. 	To calculate the interquartile range (IQR), the data are divided into quartiles: 

top 25 percent observations, middle 50 percent observations, bottom 25 per
cent observations. The first quartile delineates the bottOm 25 percent of the ob
servations and the third quartile delineates the top 25 percent of the 
observations. The IQR is the difference between the third quartile and the first 
quartile, and measures the range of uncertainty. 

CHAPTER 3 The Crisis and Regulatory Failure 

1. 	 It is perhaps not surprising that the Fed took an aggressive, activist policy stance 
in addressing the financial crisis. Boyd, Kwak, and Smith (2005) find that the 
economic output losses of financial crises range from 63 to 302 percent of real 
per capital GDP in the last precrisis year, and may persist for decades. 

2. 	www.frbdiscountwindow.org!. 
3. The Fed undertook these unprecedented steps under the "unusual and exigent 

circumstances" provisions of Section 13(3) of the Federal Reserve Act. 
4. 	 Philippon and Schnabl (2009) examine the impact of three different bailout 

mechanisms: government purchase of bank equity, government purchase of 
risky assets, and the provision of debt guarantees. With compulsory participa
tion, they find that all interVentions are equivalent. However, if participation is 
voluntary, then government purchase of equity is the most efficient bailout 
mechanism since it quickly restarts lending and spurs new investment. 

5. 	 Clawbacks allow employers to recoup executive compensation and bonuses 
if it is subsequently found that the executive acted improperly. Allen and Li 
(2009 ) discuss the claw back system that has been in place for Chinese 
banks since 1998, and find that the policy may have contributed to the re
cent decline in cronyism and more prudent lending practices at the Big Four 
Chinese banks. 

6. 	 Although this sounds like self-dealing, such a plan would have offered a direct 
credit guarantee to banks so that they could use the bank's private information 

http:www.frbdiscountwindow.org
www.cboe
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