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GLOBAL FINANCIAL
CRISIS

ANATOMY OF EINANCIAL
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Epicenter of Crisis
US Sub-prime Mortgage Market

¢ “the most dangerous financial shock
IN mature financial markets since the
1930s.”~- IMF World Economic
Outioek (Oct. 2008)

¢ Alan Greenspan recently, called it a
“Once-InFa-century, credit tSuRaumics,
PerN of a collapse deep nside the US
NEUSING SECLON:.

9y 100Nearieed




The Biggest Bubble in History

A Special Report released in 2005 by The
Economist noeted:

“Ihe total value of residential preperty in
developed economies rose by more thamn $30
trillion over the past five years, to over $70
trllien, an Increase eguivalenit ter 100%,; of
these countries’ compined GDPs. Not enly dees
this dward any/ previeus heuse-price beem, It IS
larger thian the glelal steck market: bublen
the late 19905s (@n INCease GVEr five years of
80% off GDP) e AmeERcars) Steck market bulhle
IRFthe later 19205 (55%) ol GIDER): Infether
Werds; It Ieeks ke the BIggest puklle n
RISteRy.*




“Debt-fueled US households went on an unparalleled

spending binge by dipping into their housing ‘piggy banks

Private
Net
Savings

-2 to -3%
GDP

Net
Government
Expenditures

... Martin Wolf
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- Huge foreign surplus funds

private and government deficits

Much of it ($1+ trillion)
channeled into subprime

2007 estimates
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FIGURE 2. ANNUAL U.S. HOME LOAN GROWTH VS,
NOMINAL GDP GROWTH

35%

309,

259,

209,

159,

109,

5%

0%
1996 1997 1995 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008(Q3)

= HomeEquityLoans === Home Mortgages = Nominal GDP Growth

Data Source: Federal Reserve Flow of Funds.




Case-Shiller 10 City House Price Index
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Structured Finance Instruments

Structured credit

\- erivatives

RMBS - residential mortgage backed securities
CMBS - commercial mortgage backed securities
MBS — mortgage backed securities

ABS - asset backed securities

CDO - collateralized debt obligations

CDS - credit default swaps

European and U.S. Structured Credit Issuance
(In billions of U.S. dollars)

- CDOs — 3500
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. MBS — 3000
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Sources: Inside MBS & ABS; JPMorgan Chase & Co.; and European
Securitization Forum.

MNote: CDOs = collateralized debt obligations; ABS = asset-backed
securities, including auto, credit card, etc., and excluding MBS; and
MBS = mortgage-backed securities, excluding U.S. agency MBS.




Subprime loans in MBS Pools

40-year term % 27%
Interest only ~F0%1 8%
2/28 ARMs o 69% : ;zzz
Silent 2nd Lien
79%

Loan to value (avg)




Sub-prime Lending

GROWTH OF SUB-PRIME LENDING

* By 2005 one In five : Annual volume of % share of
mortgages were sub-prlme. sub-prime Sbn mortgage market
* Most of these mortgages BOO 30

were adjustable rate Loans
mortgages (ARMS), thus 600
were much riskier. The
payments were fixed for
two years, but linked to Fed
Interest rates, which also
rose substantially. 200

 These had a much higher
rate of repossession than 0
conventional mortgages

20

400

10
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Rising Loan Defaults

Figure 11: Comparison of Prime Versus Subprime Delinquency Rates,

Total US 1998-2007
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Sub-prime Defaults

A wave of repossessions
swept America as many of
these mortgages reset to
higher rates. By late 2007,
one in ten homes in
Cleveland had been
repossessed and Deutsche
Bank Trust, acting for of
bondholders, was the largest
property owner in the city.

 As many as two million
families are in danger of
eviction from their homes.

US FORECLOSURES

(REPOSSESSIONS)

millions . Estimates

1.5 : :
Loans in Loans in
first stage of final stage of
foreclosure foreclosure

1.2

0o

0.6

0.3

0.0

STIEIESEE $SIEISELS

SOURCE: New York Times



Main Themes

Three systemic reasons for the crisis:
1. Complexity

2. Risk Management

3. Perverse Incentives




COMPLEXITY

+ Complexity Is one of the biggest
problems of the financial markets

& INTERACTIVE CONMPLEXITY:

— A complex system with compoenents that
IRtERACT IR UREXPECtEed Way/S

o HE PROBLENHIS WISENESOIVIENHTING

IS BONIEINNERACHNVELLYS CONPILEEX
AND THGHTLY COUPLED




Sources of Complexity

Structure of the US mortgage
markets

Originate and Distribute Model
Secuitization — MBS

CPO’Ss, CIOS's and CHO2




Complexity of the Financial Crises

Underestimated Failures of Households REEeEEL
Monetary risk _ _
policy easy n Corporate saving too little, budget

) financial mkts i
2004-05 borrowing too .- .
governance mucr? deficits

Homeownership bias

Predatory L
ow

Housing national
bubble saving

Stock

market .
bubble complexity

Foreign
debt

Stock < Housing
market Financial crisis crash
Crash 2007-08

Lower long-
term
Oil econ.growth ||

price
spike

2007-08




THE US MORTGAGE MARKET

TOTAL US RESIDENTIAL MORTGAGES

$10.8 Trillion

NON-SECURITIZED
MORTGAGES
$4.5 Trillion

AGENCY MBS
$ 4.2 Trillion

NON-AGECE
MBS/ABS
$ 2.1 Trillion

PRIME & JUMBO
MORTGAGES
$ 500 Billion

ALT-A
MORTGAGES
$ 810 Billion

SUB-PRIME
MORTGAGES
$ 810 Billion




Residential Mortgage Market

U.S. residential
mortgage market

I
“Prime”

oan to value < 809 “Non-prime”

Good credit score

“Conforming” “Jumbo” “Near-prime (Alt-A)” “Subprime”
Small principal Large principal oan to value ~ 80-909 oan to value > 90%
(< conforming limit) (> conforming limit) Intermed. credit score Bad credit score
N 7
—
Private securitization market
Government guarantee Countrywide financial, Bear Stearns,
and GSE securitization |[---------------------- Lehman Brothers, Bank of America,

Fannie Mae, Freddie Mac... Wells Fargo, Washington Mutual...




Long Chain from Borrower to Investor

Warehouse
Lender

Asset
an Manager
— BBB- 1
Rating
. 4
Agencies

Investor



The Players

INn Securitization

/LEGEND KEY

N

Manages the flow of
interests and
principal (1&P);
usually, but not
necessarilly the

\Originator /

Broker places
mortgage loans to
borrowers for fee

Typically a
specialized
mortgage bank

ﬂ)under: loan originator

or investment bank
Transfering ownerhship
of claims (loans) and
collateral (mortgages) in
order to issue mortgage
backed securities
(bonds).

Exposure of founder:

implicit guarantee In
wse of large losses. /

Assigns credit
rating to
issued MBSs.

Organizes issuing
of MBSs and
places MBSs to
investors in

financial markets.

I & P — interest and principal
SPV — special purpose vehicle
SPE — special purpose enterprise
SIV — special investment vehicle
MBS — mortgage backed

Ksecurities j

Can assume part of
risks (insurance of
mortgage loans,
insurance of MBS
returns).

Banks,
insurance
companies,
mutual funds,
hedge funds...

Financia
returns ($




SPV makes securitization possible
(off balance sheet if “true sale”)

Issuer

Sponsor
(Structuring
Agent)

Law
Firm(s)

h 4

Custodian/
Trustee

Rating
Agencies

i



SPV Pools Loans (Left). SPV Issues
Mortgage-Backed Securities (MBS, Right)

Reference
Portfolio

Special
Purpose
Vehicle

(SPV)

HEEGITE]L



CDO is Another SPV that Pools Tranches of
MBS. CDO Issues Tranches to Investors.

Tranches of
RMBS

Senior

_P[ BBB )




The Key to AAA Ratings in Securitization

¢ Credit enhancement facilities
— External:
¢ Bond insurance — monoline INnsurers;
¢ Letter of credit — banks.
— Internal:

¢ Overcollateralization: assets (Uunderlying
leans)=liabilities (Issued securities);

¢ EXcess spread: lending rate (Underying leans)
=errewing rate (ISsUed SecuUrties);

¢ Reserve account: established to absorb losses;

¢ Senler/superdinated debi: structure: pecking erder
I alselptien ol lean eSSES to) dervative SECURES
(Equiitys trancChe st SERIOKR tranches Iast):
s Ligurdity/ faciiities; — spenser: anks, provide liguidity/ 1rcase
O CASHI SHeKIACES dUE torEdEMPUBERS




Real-Estate-Related Securities

Home Originators Securitization Re-Securitization:
Owners /Lenders (Underwriters) CDO CDO? Investors
100% 11% M I
! I
I'l  Super 1| AAA
AAA I'l  Senior !
! AAA I
! I
<28% '{3_60 —/ BBB
AR AAA /
20% I | "
A I /
\ 29 BBB BBB q
[Residual/Equity] ~ ~ S o
0% 79%

1) Lender makes 2) Lender issues 3) Bonds backed by 4) Investments 5) New CDOs can 6) Investors buy
mortgage loan secured mortgages may become be created from customized
to home certificates created in the re-securitized “select” tranches financial
owners backed by loans primary market (bonds based of existing CDOs instruments

on bonds) with a further “re-

rating” of risk



Complexity ofi Structure Finance

“..bank boards and bank executives have
falled to understand complex mortgage-
pPacked banking products, as have

centrrall bankers, regulators and: credit
rAabinG agERCIES.

- Einancial himes, 20 Sept 2008




Even Alan Greenspan, the
nation’'s top economist, was
befuddled by the CDO

¢ ‘Look, I've got seme fairly heavy background in
mathematics. But some of the complexities of
some of the instruments that are GOING INTO
CDOs BEWILDERS ME. I don‘t understand what
they're doing. And iff I - I figured If I didn‘t
UunRderstand i, and I had access te a couple
hundred Ph.D.s, HOW' THE REST OF THE Worldi s
going te understand It sert off hewilders me.*

- Heuse el Cards; ENBE Documentary.




Risk Management

Einancial firms didn’t manage risk
correctly

¢ Difficulties in Quantifying Risk
o VAR models
¢ Rating moedels




Example: Value at Risk (VAR)

The VaR analysis tries to give the firm a look at how
much risk it’s taking.

It starts with the analysis of historical data & statistics

The data Is then run through a bunch of advanced
models

. gEacTy 87
% MODELSY O

m o|1=|lm (0

X 0|:-='\ s -0 “l ONE-MONTH

This means that 98% of the time, your investments won't
lose over $20 million in a one-month period




Why VaR Causes Problems:

There are 3 reasons

» Not very good at assessing
extremely rare risks

¢ Histenrcal data deesn‘t necessarily
pPredict future returns

¢ V/aR Ignoeres; systemie risk




A Copula Codifies Dizzying Complexity
with a Single “Elegant” Formula

Dizzying Elegant Totally

ompIeX|ty formula * inco_rrect
e rating

QT | M) =
+ N(N‘[Q(T)]— pM] —
\/1_7 I

* Plug-in critical
assumptions

« Macro economy

*n(n+1)/2 pairwise N har -
correlations (a lot!) where either “we

» Local real estate don’t know” or we

e Financial Markets bli_ndly assume
« Human nature “history will
» Geopolitical etcetera continue”



“The ratings methodologies for }\ﬁ &’
some of these [securitized]
products are so sloppy that -
| reject the ratings of all three
‘nationally recognized’ rating agencies...tranches of
securitizationsrated using flawed methodologies
themselves used as collateral in
other securitizations causing the
errors to compound and spiral
~out of control. Ratingson these
" products are based on smoke
and mirrors.” Janet Tavakoli,
memo to SEC (Feb 13, 2007)




Failure in the Three Major Areas
of Risk Management

¢ Credit Risk Management
¢ Market Risk Management
¢» Operationall Risk: Management:




Misaligned incentives

IHome buyers

Brokers

Repackages of mortgages
Wall-street bankers

Rating AGERCIES

EPrecyclical Benavier it Ieverage




Misalignhed Incentives Were Pervasive

3 =
S &o0D
é _Mﬂtrslé.&
RISK =
MORTGAGE
EXECUTIVES BROKERS
Q7
|NTEREST
RATING
AGENCIES HOME BUYERS

There was no link between immediate action and subsequent consequence



Pro-cyclical Behavior of Leverage

“After astring of geod news, risk seems tamed, but,
When a new. tail event 6ecurs, the estiimated sk
measure may. shamly/ Increase, IHisprekiemis
MESH Preneuncediir the data sanplésare Short:
IHEnce; reguliaieny reguirements thak arenaively.

192520 0N estimaied sk measiresweuld
ShiRgentaliing a eSS analiex ailFing &
Tsinireducesiprecyclicality = exacy/t

0
0J0JCJff):

fle

EPPESIEEF e ge2 I oREechVeeailiahien::
O Adran & Brunnermeler




It s Hard to Price Risk Without Data

. . Hear No Slent 2nd Lien
Orlg Inators (28%0f subprime in

See No Documentation —  $reak not about the |
(Full Doc dropped to ARM reset

57%in 2006) (82% of subprime)

r




Links in the process

i d
~—

Information
asymmetry

Moral \
hazard

N~

Principal-agent
problem



FIGURE 5. MOODY'S PROFIT PER EMPLOYEE VS.
TOTAL ABSISSUANCE
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Performance Incentives

¢ “...a reward system that has granted
huge bonuses to those who peddied
toxic mortgage-related products....”

¢ “Almost as absurd has been the
degree of leverage: racked U by,
Investment banks.”

o Elnancialibiiimes, 20/ Sepit 2008




Ratings Inflation

¢ “At that time, when home prices surged
and virtually no boerroewers defaulted triple
B-rated securities from, mortgages looked
as good as the safe triple As.”

¢ [he class B Is suddeniy, much safer than
it Used te be, ™ she said. “And ever time: I
becomes like a triple A security.
Eventually; the market gets, smart anc
say/s,  letssHleower the reduiremeRts iox
] 0) [S A

S AnnjRutledge

o
e




Transmission to Institutional Investors

A crisis In a relatively narrow segment of the
U.S. financial system spread through the

U.S. and international financial system.
IHOW?

¢ — excessive focus on
yield and insufficient fecus on risk due te
PERIgn| Internatienal financial
envirfenment.

) — failure of
risk assessment models for structured

fiRANcE IRStUMERLS; WhlIChH are ot
actively/ traded in the secendary/ markets
(SUichras Cihorand CiDo2):




Transmission to Institutional Investors

.
systematic large downgrades of MBS credit

ratings since July 2007 cause panic among
Investors and subsequent “flight to guality”™ =
repricing of risk!

a lack of confidence spread
frem the narrow MBS segment to the wider ABS
segmenit, WhichlIsi hased on a much breader pool
oiff clanms;, Including corporate bends, student
leans, car leases, crediit card payments; ete.

Investors’
lack of condifence = fire sales of structured
finance nstriiiments = forced liguidation of
SIV/SEV/SPE assets = allingl prces el niiguic
structured finance Instruments = further lack of
confidence = accelerated fire sales of structured
finance instruments...




Transmission and Spread

¢ Collapse of the government backed
mortgage system in the USA (Fannie
and Ereddie) folloewed by meltdown of
major investment banks (Lehman,
Bear, Merrill) exposed to mortgage
market:

¢ Vark=te-market asset: pricing effects on
palanece sheets andl clmuiatne liguiaiicy,
Fetraction due: te! FSIng RSk avVersion;

¢ Doew fall el CIDS Insurer, AlG)




“A Black Swan in the Money Market”

- Taylor and Williams

Percent
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Rating Downgrades Increased Uncertainty

2007-08 Subprime Residential Mortgage-Backed Securities

BB

BBB

AA W 1 category
B 2 categories
AAA 3+ cafegories

| | | | | | | |
0 10 20 30 40 50 60 70 80

Downgrades from original issue rating (in percent)

Source: Standard & Poor’s.

2001 Corporates

B
BB
BBB
A
AA W 1 category
B 2 categories
AAA 3+ categories

Downgrades from 2000 rating (in percent)




Risk Aversion Spreads from Residential
to Commercial Mortgages

Figure 1.3. U.S. Mortgage-Related Securities Figure 1.7. CMBX Spreads
Prices (In basis points)

_ ; ~120 —~ BB —2400
. -year agency o )
30-year jumbo iBB Record increases
—— ey =100 S —y in risk premiums #2000

= AAA

1600
—1200

Record drops o0

In prices

2006 07 08 ' '
2006 07 08

Sources: JPMorgan Chase & Co.; and Lehman Brothers.
Note: ABX = an index of credit default swaps on mortgage-related Source: JPMorgan Chase & Co.
asset-backed securities. Note: CMBX = an index of 25 credit default swaps on commercial mortgages.




Risk Aversion Spreads from Mortgage
to other Asset Derivatives

Figure 14. United States: Asset-Backed Securities
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Risk aversion Speeds from Derivatives
to Corporate Debt Market

Credit Spreads on AAA Mortgage-Backed -
Securities Versus AAA and BBB U.S. ommercia Paper Sprea

Corporate Bonds -
(In basis points)

- - 300

| 0
Jan07 Mar07 May07 Jul07 Sep07 Nov07 Jan 08

Source: JPMorgan Chase & Co.



Transmission to Banks

The crisis spreads from Institutional investors to the
Interbank market

> of banks to
various investment vehicles

— Important initial rele of shoert-term ABCP
(asset backed commercial papers) exposed to
U.S. subprime market in transmission of the
CHISIS. ey are particulary/ vulneranle te
refinancing Fsk.

Conduits) Issuing ABCRSs wWere estallished &
SPERSEKEd By SEVerall eurepean Panks, As
they, came URder pressure due to InVEesters:
Ffedempiiens semer vankswithdrew el
SUPPGEE = SIgRAINtRaE9aRKSHmaN aVve
difficulities INMEE NG thelr epligatiens!




Transmission to Banks

panks
can no lenger transfer risks off their balance sheets
(problems with pending LBOs). Unwanted claims put
pressure on bhanks: capital adeguacy.

due to high
UnRcertainty, hanks create a dangerous liguiaity:
crunehl in the interbank market

Banks bulld-up thelr ewn precautionary: cash
[ESErVES agalinst realization) ol Unferseen
contingent ianpilives.

Banks; step) lending te eachl Other PEcaUSE: of
adverse selection (lack ol conlidence)

[DUerterelaserRvedNiguiditys shertages i the markets;
CompaRIEs: by, ter Securer cashl (o examples 19y
dr2awWing eRrthelFcredit NRES);, Creating itEtaer
IgUIaIity PreSSUrESH o) 9anks:




Recall

ng Keynes

I'n his General Theory, Keynes

NOTES:

“Speculators may de ne harm as
pubkles ol a steady, stream) of

enterprise.

the capltalidevelo

When
omeEnit el & counitry.

PECEIMES a BY/pPreoduct off ther actVities

Pif 2 CASING, e 6
GERE

9 IS liizelN/ teree =




Alan Greenspan conceded the =

meltdown had revealed a flaw in a NP
lifetime of economic thinking and left &‘":"’
him in a “state of shocked disbelief.”

y

¢ Greenspan acknewledged that he had made a
“mistake” in believing that banks, operating in
thelr own self=interest, woeuld do what was
necessary to protect: theilr shareholders and
Institutiens. IHe called that “a flaw: IR the moedel ...
that defines hew! the werld Werks.




TThank you




Market Risk Mismanagement

» “Really, interest rates are not going to rise
soon”

e “The CDO market Is too small to have a
severe impact”

e “Black swan” or extreme value event not
properly considered



Operational Risk Mismanagement

e Loan originator had bad incentives
« Wall street had bad incentives
* Rating agencies had bad incentives

e |nvestors trusted all three of the above a
little too much



But risk silos really don't make
sense

« Bad incentives to the loan originator (ORM) led
to PD being lowered at origination (CRM)

 |ncorrectly low PDs (CRM) reinforced by
“Interest rates are not going to rise soon.” (MRM)

o Wall street, rating agencies, and investors only
too readily accepted (ORM) that “interest rates
are not going to rise soon” (MRM)



Names for stuff we already know

—1I Information Asymmetry W

e When you know something the other guy
doesn’t. Something he would want to know.
And you don’t tell him.

—1 Moral Hazard )

e You take risks you otherwise wouldn’t.
Because it’s not your money.

—1 Principal-Agent )

e You act in only in your own interest. Deciding
to ignore that you are a “professional” with a
“client”




Lending Tricks or Loan
Requirements

“SISA” (stated income, stated assets)
“NISA” (no Income, stated assets),
“NINA”" (no income, no assets),

“NEVA” (no iIncome, no job, verify assets),
“NINJA” (no income, no job, no assets).



