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Summary of the CrisisSummary of the Crisis

What Happened?
Late 1990’s: low interest rates, “ownership society”, housing boom
Lots of mortgages issued due to ARMs, securitization, Fannie, Freddie
Lots of investors holding MBS (thanks to AAA ratings and CDS)
Many of these securities were leveraged (AAA ratings and CDS)
2004: interest rates rise; 2006: housing market declines, defaults begin
Losses are magnified by securitization, leverage, illiquidity
Securities are downgraded, collateral deteriorates, firesales
Investors, dealers, insurers, originators, GSEs lose money
Loss of confidence triggers further losses, downgrades, more firesales
Leads to “death spirals”, reduction in credit, general flight to quality
Regulators intervene to forestall even more serious repercussions

How Could This Have Happened To Us???
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Summary of the CrisisSummary of the Crisis

“Hall of Shame”?
Homeowners
Commercial banks
Investment banks and other issuers of MBSs, CDOs, and CDSs
Mortgage lenders, brokers, servicers, trustees
Credit rating agencies (S&P, Moody, Fitch)
Insurance companies (multiline, monoline)
Investors (hedge funds, pension funds, mutual funds, other institutions)
Regulators (SEC, OCC, CFTC, Fed, etc.)
Government sponsored enterprises
Politicians

But What About The “Quants”?   Models vs. Mania
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Summary of the CrisisSummary of the Crisis

Like most banks we owned a portfolio of different tranches of 
collateralised-debt obligations (CDOs), which are packages of 
asset-backed securities. Our business and risk strategy was to buy 
pools of assets, mainly bonds; warehouse them on our own 
balance-sheet and structure them into CDOs; and finally distribute 
them to end investors. We were most eager to sell the non-
investment-grade tranches, and our risk approvals were 
conditional on reducing these to zero. We would allow positions 
of the top-rated AAA and super-senior (even better than AAA) 
tranches to be held on our own balance-sheet as the default risk 
was deemed to be well protected by all the lower tranches, which
would have to absorb any prior losses.

“Confessions of a Risk Manager” in The Economist, August 7, 2008:
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SecuritizationSecuritization
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$1,000 $1,000
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= $900 

Consider Simple Securitization Example:
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SecuritizationSecuritization
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SecuritizationSecuritization
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$1,000

I.O.U.
$1,000

Portfolio

MBS
$1,000

MBS
$1,000

Senior Tranche

Junior Tranche



© 2007–2009 by Andrew W. Lo
All Rights Reserved

7/08/2009

Financial Crisis

Slide 8

SecuritizationSecuritization
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SecuritizationSecuritization

Source: Moody’s

“Similar” to 
Senior 

Tranche?

“Similar” to 
Junior 

Tranche?

Non-Investment Grade
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SecuritizationSecuritization
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Assuming Independent Defaults

Price for Senior Tranche =   99% × $1,000 + 1% × $0
=   $990

Price for Junior Tranche =   81% × $1,000 + 19% × $0
=   $810
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SecuritizationSecuritization
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But What If Defaults Become Highly Correlated?
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Source: Robert J. Shiller, Irrational Exuberance, 2nd. Edition.
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To get back to long-
run average, we need 
45% real drop
(= 35% nominal drop)David Geltner, 2008.

SecuritizationSecuritization
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SecuritizationSecuritization

S&P/Case Shiller Composite 10 Home Price Index

−33.1%

−7.9%
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SecuritizationSecuritization
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SecuritizationSecuritization
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Assuming Perfectly Correlated Defaults

Price for Senior Tranche =   90% × $1,000 + 10% × $0
=   $900  (was $990)

Price for Junior Tranche =   90% × $1,000 + 10% × $0
=   $900  (was $810)
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Complexity, Tight Coupling, and Human BehaviorComplexity, Tight Coupling, and Human Behavior

Why Do Crises Happen In Other Industries?
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Complexity, Tight Coupling, and Human BehaviorComplexity, Tight Coupling, and Human Behavior

Perrow’s (1984) Theory of “Normal Accidents”
Two conditions:
1. Complex system (nonlinearities)
2. Tight coupling

Examples: nuclear power plants, chemical plants, NASA
We should expect large failures under these conditions
We should prepare for such failures

How Complex Are CDO’s?
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Complexity, Tight Coupling, and Human BehaviorComplexity, Tight Coupling, and Human Behavior

Source:  http://www.fdic.gov/news/news/speeches/archives/2007/chairman/spapr1707.html

Just How Complex 
Are MBSs, CDO2s, 
and CDSs?
Many moving parts
– ARMs
– Caps
– Penalties
– Originator/lender
– Other “features”

Many parties
Not much history
Rapid growth
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Complexity, Tight Coupling, and Human BehaviorComplexity, Tight Coupling, and Human Behavior

HVB Asset Management Asia (HVBAM) has brought 
to market the first ever hybrid collateralized debt 
obligation (CDO) managed by an Asian collateral 
manager. The deal, on which HVB Asia (formerly 
known as HypoVereinsbank Asia) acted as lead 
manager and underwriter, is backed by $120 million of 
asset-backed securitization bonds and $880 million of 
credit default swaps... Under the structure of the 
transaction, Artemus Strategic Asian Credit Fund 
Limited—a special purpose vehicle registered in the 
Cayman Islands—issued $200 million of bonds to 
purchase the $120 million of cash bonds and deposit 80 
million into the guaranteed investment contract, 
provided by AIG Financial Products. In addition, the 
issuer enters into credit default swap agreements with 
three counterparties (BNP Paribas, Deutsche Bank and 
JPMorgan) with a notional value of $880 million. On 
each interest payment date, the issuer, after payments of 
certain senior fees and expenses and the super senior 
swap premium, will use the remaining interest 
collections from the GIC accounts, the cash ABS bonds, 
the hedge agreements, and the CDS premiums from the 
CDS to pay investors in the CDO transaction ... The
the hedge agreements, and the CDS premiums from the CDS to pay investors in the CDO transaction ... The transaction was split into 
five tranches, including an unrated $20 million junior piece to be retained by HVBAM. The $127 million of A-class notes have triple-A 
ratings from Fitch, Moody’s and S&P, the 20 million B-notes were rated AA/Aa2/AA, the $20 million C bonds were rated A/A2/A, 
while the $13 million of D notes have ratings of BBB/Baa2 and BBB.

Source:  Bluhm (2003).
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Paragraph 624 of Basel II, June 2004, p. 132

Complexity, Tight Coupling, and Human BehaviorComplexity, Tight Coupling, and Human Behavior
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Complexity, Tight Coupling, and Human BehaviorComplexity, Tight Coupling, and Human Behavior

Perrow’s (1984) Modified Theory of “Normal Accidents”
Three conditions:
1. Complex system (nonlinearities)
2. Tight coupling
3. Third condition (Lo, 2004): Absence of negative feedback over an

extended period of time

Perrow Does Not Explain Why Such Accidents Are “Normal”

⇒ Human Behavior Is The Reason
Investors
Managers
Legislators
Regulators
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Could The Crisis Have Been Avoided?Could The Crisis Have Been Avoided?

Source: www.viscog.com
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Could The Crisis Have Been Avoided? Could The Crisis Have Been Avoided? 

What If We Knew This Was Going To Happen In 2005?
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Could The Crisis Have Been Avoided? Could The Crisis Have Been Avoided? 

What If We Knew This Was Going To Happen In 2005?
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Could The Crisis Have Been Avoided? Could The Crisis Have Been Avoided? 

What If We Knew This Was Going To Happen In 2005?
Through what mechanism can this information be acted on?
– As CEO, reduce business exposure ⇒ lose market share
– As CRO, hedge exposure ⇒ lose money until 2007
– As portfolio manager, turn away assets ⇒ lose key personnel

Success and prosperity are potent anesthetics (“feeling no pain”)
But pain is necessary to guard against dangers
Prolonged bull market dulls the sense of danger and risk aversion
But why not exit when initial losses occur?
– Historical data for real-estate markets suggested gradual decline
– Ratings, CDS, and active markets gave false sense of security
– Exit became impossible with leverage and illiquidity

⇒ Psychology of Greed Makes These Crises Unavoidable
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Has This Happened Before?Has This Happened Before?

Yes, Many Times (see Reinhart and Rogoff, 2008):
18 times since 1974
5 big bank-related crises:
– 1977: Spain
– 1987: Norway
– 1991: Finland
– 1991: Sweden
– 1992: Japan

Common themes:
– Rising housing and stock markets
– Capital inflows
– Large public debt
– Financial liberalization
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Crisis Preparation vs. Crisis PreventionCrisis Preparation vs. Crisis Prevention
Break up banks and broker/dealers that are “too big to fail”
Create exchanges for CDSs and other large OTC contracts
Create financial NTSB for analyzing all blow-ups
Require confidential disclosure regarding “network” exposures
Implement counter-cyclical leverage constraints for bank-like entities
Enforce “suitability” requirements for mortgage-broker advice
Require certification for mgmt. and boards of complex financial institutions
Impose more mark-to-market accounting and risk controls
Impose capital adequacy requirements for all bank-like entities
Create new discipline of “risk accounting”
Impose small derivatives tax to fund financial engineering programs
Revise laws to allow “pre-packaged” bankruptcies for finance companies
Change corporate governance structure (compensation, CRO role, etc.)
Teach economics, finance, and risk management in high school
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Crisis Preparation vs. Crisis PreventionCrisis Preparation vs. Crisis Prevention

Sloan

Year Bachelor's
Master's 

and MEng
PhD and 

ScD
Finance 

PhD

2007 578     710     337     4       
2006 578     735     298     2       
2005 593     798     286     1       
2004 645     876     217     5       
2003 679     817     210     7       
2002 667     803     239     3       
2001 660     860     248     1       
2000 715     739     237     2       
1999 684     811     208     4       

MIT School of Engineering
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Over the Next 
Several Years, 

We Will Be 
Rebuilding Our 

Financial 
Infrastructure for 
the Next Century

ConclusionConclusion
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Thank You!


