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ABSTRACT

This article describes the causes of the boom and bust in
the U.S. housing market, which brought down not just the U.S.
financial system but the global economy. How did this vicious cycle
begin? How did home prices appreciate so far and so fast? Why
did rational investors not recognize and stop mispricing and
investing in these loans on Wall Street? We offer a supply-side
explanation of the mortgage crisis. At the root of the crisis was a
new class of specialized mortgage lenders and securitizers
unrestricted by regulations governing traditional lending and
securitization. Eager to take profits in an originate-to-distribute
lending model, aggressive lenders piled in by offering loans with
low upfront costs, attracting first-time home buyers previously
unable to afford houses, repeat buyers buying pricier homes and
second homes, as well as speculators. These practices drove prices
particularly high in Arizona, California, Florida, and Nevada, which
had significant land-use regulations and environmental controls
that reduced supply elasticity, leading increases in demand to
trigger mostly higher prices instead of a greater supply of housing.
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In this financial crisis, real estate has been hit hard and, in
turn, real estate has hit individual homeowners, the financial
sector, and the overall economy. In fact, the losses in residential
mortgage-backed securities (MBS) were the proximate cause of
the meltdown of the financial system in the fall of 2008. Preceding
this, the bubble in real estate assets and debt laid the groundwork
for the eventual crash. Despite extraordinary countercyclical
monetary and fiscal policy, as of the third quarter, housing
continues to be a negative force. As of mid-year 2009, home
prices have fallen approximately 30 percent from their peak and
the stock market has plummeted twice as much.' Because the
financial sector is exposed to commercial and residential
mortgages, banking and the economy depend fundamentally on
the stability of real estate.

The root of the crisis: homeowners who could not make
payments falling into foreclosure and the lenders putting these
homes up for sale at fire sale prices, resulted in an increase in
supply. This pushed down real estate values, which left many
other homeowners with negative equity—their homes were
worth less than they owed on their mortgages. Paying a
mortgage on a property with negative equity is economic renting,
and with cheaper rental rates many homeowners who otherwise

! S&P/Case-Shiller Home Price Index.
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would continue making payments despite financial reversals
simply stopped making their mortgage payments and walked
away from their properties, feeding more foreclosures (Figure 1).2
More fuel was thrown on this fire as the economy declined. As
unemployment rose more mortgages became unaffordable,
resulting in more foreclosures, and further price declines leading
to more negative equity.

Figure 1. Growth in Foreclosures3
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How did this vicious cycle begin? How did home prices
appreciate so far and so fast? Why did rational investors not
recognize and stop mispricing and investing in these loans on Wall
Street? This article describes the causes of the boom and bust in
the U.S. housing market that brought down not just the U.S.
financial system but the global economy.

? See, e.g., CONG. OVERSIGHT PANEL, THE FORECLOSURE CRIsis: WORKING
TOWARD A SOLUTION pin (2009)
3 Mortgage Bankers Association National Delinquency Surveys.
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I. THE NEW SECURITIZATION

The economic circumstances that contributed to the
recent housing market boom and bust are not unique in history.
Real estate booms and subsequent banking crashes have occurred
in the U.S. and elsewhere, in the early 1980s in Japan, in the late
1980s in the savings and loan crisis and as recently as the late
1990s in the Asian Financial Crisis. Moreover, the housing boom
that preceded this crisis was global. Nonetheless, this time the
asset and credit bubble blowout and subsequent crash were
Made in the USA. Downturns in the mortgage and housing
markets have caused economic problems before, but the current
situation is the first of its kind and severity, underscoring
profound changes in these markets.

At the root of the mortgage problem was a new class of
specialized mortgage lenders and securitizers unrestricted by
regulations governing traditional lending and securitization.
Historically, the mortgage market was dominated by savings and
loans and commercial banks. Both of these types of entities
either held mortgages in portfolio or securitized them through
government-sponsored entities (GSEs): Fannie Mae, Freddie Mac,
and Ginnie Mae. Because the GSEs guarantee the timely payment
of principal and interest on their MBS, they are permitted to
securitize only “investment-grade” mortgages. This meant that
lenders who made non-investment grade loans were forced to
keep the mortgages—and the credit risk—on their books. Not
surprisingly, lenders had little appetite for making riskier loans.

The balance of the mortgage market began to change,
however, in the mid-1990s and a rapid transformation occurred
after 2000. Lenders discovered that rather than securitizing
mortgages through the GSEs, they could securitize them through
unregulated, private conduits managed by investment banks.
These “private-label” MBS did not carry the GSE’s guarantee of
timely payment of principal and interest; instead, investors
assumed the credit risk on these MBS, which meant on the
underlying mortgages. These origination demand of these private

© 2009, Adam J. Levitin, Andrey D. Pavlov, & Susan M. Wachter
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conduits were feed heavily by thinly regulated mortgage banks
and mortgage brokers.

Because private label MBS do not have the payment
guarantee (with implicit or explicit government backing) of the
GSEs, they were designed with other forms of credit
enhancement, most notably the division of the securities backed
by a pool of mortgages into a cashflow waterfall that allocated
default risk on the mortgages by a hierarchy of “tranches.” The
result was the creation of AAA securities from risky underlying
mortgages. The riskiest tranches received the lowest ratings from
the credit rating agencies and therefore paid the highest yields,
and they were the first to lose value if borrowers fell behind in
payments. On top of this, financial firms leveraged private label
MBS by using these as collateral for additional debt, in the form of
collateralized debt obligations (CDOs). Firms often made CDOs? by
pooling and tranching CDOs themselves. Leverage on top of
leverage left the system vulnerable to even the slightest decline in
prices or increase in loan defaults.

The rating agencies, did not carefully analyze the
underlying collateral of the securities to identify the probability of
default or price fluctuation. Instead, they assumed home prices
would not decline by much, if at all. Since the U.S. had never
experienced an economy-wide decrease in home prices of more
than 1 percent, the agencies considered this to be a reasonable
assumption, and the firms issuing the securities assumed their
diversification had removed any risk of considerable losses.

This  “private-label”  securitization  permitted the
securitization of non-investment grade mortgages, and there was
a market appetite for private-label MBS because of the higher
yields they offered relative to GSE MBS. The development of a
market for non-investment grade mortgages led to a boom in
their production. From the mid-1990s to 2006, nontraditional
(nonprime) mortgages grew from virtually zero to nearly 50
percent of originations. Many of the new loans were were made
to borrowers who could not qualify for traditional mortgages

© 2009, Adam J. Levitin, Andrey D. Pavlov, & Susan M. Wachter
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because of poor credit or low incomes. Many were also
originated by mortgage banks or mortgage brokers who did not
hold loans in portfolio, and whose business was solely generating
mortgage product for private-label securitization pipelines.

Lending quality for private-label securitization was difficult
to monitor and declined over time. Because these securities were
not backed by standardized assets, they generally did not trade.
Private-label securities (PLS), as opposed to those issued by the
GSEs, were not traded because they were non-standardized and
therefore illiquid. PLS were therefore marked to model, not to
market. Evidence of misallocated investment and growing risk
was masked by the fact that the looser standards buoyed housing
prices in the short term.

Table |. Deterioration of Lending Standards, 2002-2006

Mortgage Information All Loans

Year of Origination 1999 2003 2006
Number of Loans (All Loans) 596,710 1,840,040 3,251,355
Subprime Loans 512,476 1,426,503 2,376,949
Alt A Loans 84,233 413,494 872,208
Low Doc Loans 120,682 678,810 1,635,176
Interest Only Loans 1,169 95,870 725,317
Second Loans 86,482 192,337 708,343
ARM Teaser Loans 172579 361811 1639509
MARGIN (Adjustable Rate) 6 6 5

Source: LoanPerformance, Anthony Pennington-Cross, et al., WREC WRC

Moreover the erosion of lending standards was nearly
impossible to identify in real time because mortgages were non-
standardized and heterogeneous. Given this heterogeneity, it was
not possible to track the change in the composition of mortgage
product or the layering of risk. And because these were not
traded, there was no ability to signal this credit erosion to the
market. The price bubble fueled by poor underwriting increased
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the risk exposure of the entire mortgage system given the
inevitable collapse of inflated prices. Home prices plummeted so
sharply that by the spring of 2009, some have estimated that
every fifth borrower owed more than his or her home was worth
and defaults rose to postwar records: almost one out of every
twenty-five borrowers is in foreclosure. Financial institutions with
major mortgage market exposure have failed or required extreme
government assistance, and even AAA-rated MBS tranches are
trading for a fraction of face because of market uncertainty
regarding future defaults. This is the systemic risk engendered by
securitization without regulation.

Il. NONTRADITIONAL (NONPRIME) MORTGAGES

In an era of deregulation and optimism, private-label
securitization drove the demand for new types of risky mortgages.
For the past half-century, the classic U.S. mortgage charged a
fixed interest rate that stayed the same for the loan’s 30-year life.
Once the mortgage papers were signed, the homeowner’s
monthly payments never changed, making payments easier and
easier to shoulder as the borrower’s income rose with inflation.
Generally, home values went up as well, so the borrowers could
expect to sell at virtually any time for more than they owed.

This picture changed dramatically in the run-up to the
housing bubble as the demand for securitized mortgages fed the
demand for recklessly underwritten loans. Initially, MBS involved
only “prime” mortgages issued to low-risk borrowers, but then
private label securitizers entered the market to pool mortgages
backed by increasingly risky loans that the GSEs were not
permitted to securitize. Prior to 2003, nontraditional (nonprime)
mortgages never held more than 16 percent of the market; by
2006, they had reached a staggering 46 percent (Figure 2). Nearly
two-thirds of all home loans issued since 2003 were “aggressive,”
entailing risks not found in conventional loans. In addition to
subprime loans, this included non-amortizing, interest-only loans
where the borrower made no principal payments; “low doc” or
“no doc” loans that required little or no down payment,

© 2009, Adam J. Levitin, Andrey D. Pavlov, & Susan M. Wachter
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documentation, or proof of income; and pay option adjustable-
rate mortgages (ARMs) that allowed borrowers to choose the
monthly payment level, including making interest only or
negatively amortizing payments.

Figure 2. Mortgage Originations by Product
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At the same time, the subprime market developed new
products whose features had never faced a market test. This
included “hybrid ARMs”, often known as 2/28 and 3/27 loans—
30-year loans with a fixed rate teaser period of two or three years
and annually adjusted rates thereafter. They carried prepayment
penalties making it prohibitively expensive for borrowers to
refinance when their payments got too high, such as at the
expiration of the teaser period. Buyers qualified based on the
initial low “teaser” rate, even though they might not be able to
shoulder the higher payments that could come if the rate
adjusted upward.

The race for market share fueled the extension of
increasingly risky loans to borrowers without the capacity to
repay. The expansion of these aggressive loans beyond their
suitable use is the real concern. Alt-A loans, for example, are

© 2009, Adam J. Levitin, Andrey D. Pavlov, & Susan M. Wachter
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riskier than prime but less risky than subprime,. As a result they
are niche products well-targeted to self-employed homeowners.
Similarly, option ARMs were originally designed for individuals
with irregular income (such as commissions, seasonal earnings, or
year-end bonuses), not as a general market product.

Aggressive lenders piled in by offering loans with low
upfront costs, attracting first-time home buyers previously unable
to afford houses, repeat buyers buying pricier homes and second
homes, as well as speculators. Aggressive lending drove prices
particularly high in Arizona, California, Florida, and Nevada, which
had significant land-use regulations and environmental controls
that reduced supply elasticity, leading increases in demand to
trigger mostly higher prices instead of a greater supply of housing.

By 2007, it was clear that neighborhoods and cities that
had high concentrations of aggressive lending suffered the largest
home-price declines after the market cooled. For each one-
percent higher share of subprime origination in 2005, prices
declined increased by 1.5 percent for that neighborhood. *This
was especially ominous for both inner-city and far-out “drive to
qualify” neighborhoods where aggressive loans were prevalent.

For a time, capital markets had an appetite for almost any
kind of risk, as long as participants received fees for the products
they were manufacturing and selling. There was little
understanding of the default risk in the new, fast-growing market,
and firms did not have a strong incentive to focus on default risk.
The bulk of new products were “originate-to-distribute,” so they
were sold off instead of held in firms’ portfolios. The issuer, the
securitizer and the rater were only interested in the fees that they
booked for each sale, which of course lent itself to a high volume
of short-term profits instead of calibration of default risk and
long-term loan performance.

* See Pavlov and Wachter (2009b).
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11l. A DEBT-DRIVEN PHENOMENON

There are three common explanations for Wall Street’s
drive toward MBS and the incredible appreciation of home prices
(Figure 3). The first is a story of easy money looking for trouble.” It
argues that the low interest rates set by the Greenspan Federal
Reserve made borrowing so cheap that consumers rationally
bought houses in droves. This explains part, but not all, of the
bubble. Low interest rates allowed people to borrow more,
bidding up home prices. Because home prices soared,
homeowners who ran into financial trouble could easily sell their
homes for more than they owed, avoiding default and
foreclosure.

Figure 3. Home Price Index (Case-Shiller)
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Interest rates do not tell the whole story, though. Even
while the Fed was lowering interest rates, the rest of the world
was experiencing the same cheap credit. By 2003, U.S. interest
rates began to rise, and home price appreciation slowed
throughout the world—except in the U.S., where home prices
continued to accelerate despite rising interest rates. Cheap credit

> Adam J. Levitin, Foreword, The Crisis without a Face: Emerging
Narratives of the Financial Crisis, 64 MiAMI L. REv. (2009). See, e.g., RICHARD
POSNER, FAILURE OF CAPITALISM: THE CRISIS OF '08 AND THE DESCENT INTO DEPRESSION
(2009).
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helps explain the beginning of the boom, but the magnitude of
the bubble-and-burst cycle requires a fuller explanation.

The second explanation, advocated by Ed Glaeser, Joseph
Gyourko, and Albert Saiz, argues that supply has become inelastic
in the United States, so increased demand bid prices through the
roof instead of increasing the quantity supplied.6 While this is
certainly true (as indicated in the discussion of the effect of land
use regulations), this housing focus ignores the role of the supply
of capital, a link which we will address shortly. A related rationale
has been put forth by Robert Shiller that “irrational
exuberance” —or “animal spirits,” to use the term he and George
Akerlof borrowed from John Maynard Keynes—blinded
consumers to the bubble, so they bid prices higher and higher,
thinking they would never fall.”

The third explanation pins the blame on the affordable
housing policies of the GSEs and the Community Reinvestment
Act. This argument holds that government encouragement of
homeownership incentivized financial institutions to make riskier
loans, with disastrous results.’ It is important to remember,
however, that regulation prevented the GSEs from issuing MBS
based on subprime mortgages. In fact, the GSEs did not arrive on
the subprime scene until 2005—well after the bubble had
begun—and then only by buying so-called “AAA” and Alt-A
tranches of subprime CDOs for their portfolio. In this regard,
shareholders and Congress deserve the blame for pressuring the
GSEs in this direction, and their safety and soundness regulator,
the Office of Federal Housing Enterprise Oversight (OFHEO)

® Edward L. Glaeser et al., Housing Supply and Housing Bubbles, at
http://www.economics.harvard.edu/faculty/glaeser/files/bubbles10-jgedits-
NBER%20version-July%2016,%202008.pdf (July 16, 2008 draft).

’ Robert Shiller, THE SUBPRIME SOLUTION: HOW TODAY'S GLOBAL FINANCIAL
CRIsIs HAPPENED, AND WHAT TO Do ABOUT IT (2008).

8 See, e.g., Stan Leibowitz, Anatomy of a Train Wreck: Causes of the
Mortgage Meltdown, Oct. 3, 2008, at
http://www.independent.org/publications/policy reports/detail.asp?type=full
&id=30.
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deserves the blame for not stopping them (though, in fairness,
Congress gave OFHEO very little power to do so). The GSEs
therefore added a lot of fuel to an already raging fire, by adding to
the demand for subprime MBS, but bear less responsibility for
starting the crisis.

Two of us—Andrey Pavlov and Susan Wachter—have
offered a fourth explanation: because the price of risk
(represented by the yield rates of MBS) fell during the housing
bubble, we cannot conclude that it was simply a rightward shift in
the demand curve for housing, as the first two explanations
suggest, or else increased demand would have generated higher
rates for MBS.” Instead, it must be the case that supply of
mortgage capital increased more than demand, which is
consistent with the observed lower cost of capital according to
standard economic theory. Specifically, Wall Street firms must
have been supplying MBS at such a high pace that it exceeded the
high demand for houses. In other words, the demand for
mortgages, which drove high home prices, was led by Wall Street,
which needed them to create and sell MBS. Why, then, was Wall
Street so eager to produce MBS?

Short-term  incentives—such as  origination-focused
compensation packages and trader bonuses geared toward end-
of-year revenues instead of any long run measure of
performance—encouraged financial firms to sell MBS for a quick
profit at a rapid pace and high volume. The credit boom created
by the Fed, as earlier suggested, played an important role in
initiating the price appreciation, but Wall Street’s hunger for more
mortgages ratified it. The mortgage crisis was born of both a
demand-side and a supply-side boom that led to a real-time
erosion in lending standards.

? See Pavlov, Poznar, and Wachter (2008); Pavlov and Wachter
(2009b); and Pavlov and Wachter (2009c).
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lv. NON-RECOURSE LENDING

Because most American mortgages are effectively non-
recourse,10 a borrower who defaults stands to lose only the
collateral—that is, the house—and any equity they have put into
the house (which is a sunk cost anyway). The borrower, in other
words, is not personally liable for the full amount of the loan in
default. Another way to look at this structure is through the lens
of a put option. When a bank makes a non-recourse loan, it
implicitly provides a put option on the underlying asset. If the
value of the asset declines, the borrower has the right, but not the
obligation, to “put” the asset back to the bank (that is, walk away
from the property). In other words, the borrower can “sell” the
asset to the bank for the outstanding loan balance. This “right to
sell” limits the losses of the borrower and is a put option, written
by the bank, with a strike price equal to the outstanding loan
balance.

If the put option is priced correctly, and its price is passed
on to the borrower in terms of a higher interest rate, lending has
no impact on asset prices, that is, property values. If the put
option imbedded in a loan is underpriced, that is, if the interest
rate charged is too low relative to the deposit rate, then investors
incorporate this mistake in their demand price for the asset. Thus
lending without properly pricing the put option results in inflated
price of the asset even within efficient equity markets. Once
lenders began to issue mortgages with loan-to-value ratios
greater than one, mortgages were almost “in-the-money” put
options immediately at the point of origination.

Managers’ inability to correctly value the put option
results in underpricing, but managers who underprice the put
option are discovered only in case of financial crisis when
homeowners are likely to exercise the option. Absent such crisis,

1% Andra C. Ghent & Maryanna Kudlyak, Recourse and Residential
Mortgage Default: Theory and Evidence from the United States, Fed. Reserve
Bank of Richmond WP-09-10 (2009).
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managers have an incentive to underprice the put option in order
to increase the profits in good states. Long-term managers have a
lot to lose if they underprice and are discovered. Thus, long-term
managers would not underprice. Short-term managers, however,
have relatively little to lose if their underpricing is discovered. For
them, the benefit of increased profits in the short run is sufficient
to underprice. In fact, as we have previously shown, the presence
of short-term managers puts sufficient competitive pressure on
the industry that all managers underprice the put option,
regardless of their time horizon.11 This result holds even if
managers act in the best interest of shareholders, absent any
agency conflicts.

The absence of short selling in real estate and the ability of
optimists to drive prices up can, for example, produce price
bubbles even in the absence of underpricing, but mortgage
funding is necessary to sustain real estate price bubbles. The
willingness and ability of the banking sector to provide
underpriced funding ratifies and exacerbates these inefficiencies.

V. MISALIGNED INCENTIVES

The key link in the chain, as described above, is the short-
term perspective of managers. If managers had reason to worry
about the franchise value of the firm, they would not risk a
financial crisis by underpricing MBS. Several factors contributed to
this perspective.

First, the compensation structure at most Wall Street firms
focused on year-end bonuses based on annual profits. Managers
needed to produce a high volume of profits before December 31,
and had no incentive to consider the systemic risk that
underpricing MBS might lead to an unsustainable housing bubble.

Second, there was no way to “keep the market honest.” In
complete markets, traders can recognize underpricing and short

" See Pavlov and Wachter (2006), Pavlov and Wachter (2009a), and
Pavlov and Wachter (2009c).
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sell the firms and assets to profit from the long-term default of
the system. Real estate, however, is famously difficult, if not
impossible, to short. Because financial firms kept MBS in their
portfolios, they were not actively traded. Without a trading
market for MBSs, short selling cannot occur. Without short selling,
the market cannot indicate or correct underpricing.

Also, firms attempted to hedge their risk by buying credit
default swaps (CDS) from insurance firms like AIG and some
investment banks like Lehman Brothers. CDS insured the buyer
against default on a particular unrelated transaction—in this case,
the mortgages underlying MBS held in the banks’ portfolios. A
CDS buyer pays a fee for CDS protection, and if there is a default,
the CDS seller essentially purchases the defaulted debt from the
protection buyer at a previously agreed price. Because the CDS
buyers felt that they had hedged their downside risk, they had an
incentive to continue to underprice MBS.

Unfortunately, the firms underwriting CDS also
underpriced risk. One of an insurer’s primary duties is to analyze
their counterparty risk to determine a sufficient premium to cover
any eventual payments; for CDS, that means understanding the
risk profile of the transactions being insured. Why, then, did CDS
sellers like AlIG and CDS buyers like Lehman fail in their primary
duty?

Managers at CDS firms, like managers at MBS issuers, had
a compensation structure that rewarded short-term revenues
instead of long-term performance. Selling CDS now and worrying
about risk later was a profitable strategy. Buying CDS now and
worrying about counterparty risk later was also a profitable
strategy. Furthermore, CDS buyers may have considered most of
their counterparties “too big to fail,” and so there was a moral
hazard in the system that encouraged CDS sellers to issue more
insurance than they could cover in the belief that any remaining
losses would be socialized.

© 2009, Adam J. Levitin, Andrey D. Pavlov, & Susan M. Wachter
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The system was essentially insolvent. Firms had
underpriced MBS and could not sustain the losses of an economy-
wide housing crash. They had bought and sold CDS that did not
really hedge their risk, as the buyers would be stuck with losses
they could not pay, and the sellers would be forced to insure
defaults that they did not have sufficient collateral to cover. The
result was a run on the bank in reverse: Managers had an
incentive to “get it while you can.” It was the classic looting
behavior described by George Akerlof and Paul Romer."?

VI. THE NEW NEW SECURITIZATION

While it is clear that systemic risk derives from the pro-
cyclical erosion of lending standards, there is no consensus on
how to avoid this. While no system is perfect, fixed-rate long-
term mortgages with robust, standardized securitization
historically has been consistent with financial stability.
Standardization promotes liquidity, ensures suitability, and
enhances system stability. A market and a formal trading
exchange for standardizing and, if necessary, short selling real
estate securities could be helpful in bringing increased liquidity,
decreased heterogeneity, and the ability to recognize and prevent
credit mispricing. But more is necessary.

The central question is how to prevent excesses that
inevitably lead to liquidity crises. Ben Bernanke and Mark Gertler
argued in 1999 that asset bubbles are not destructive enough to
systemic stability to warrant monetary intervention.”>  Their
model, however, did not account for the possibility that credit will
dry up bringing about the historical banking system panic
scenario.

12 George A. Akerlof & Paul M. Romer, Looting: The Economic

Underworld of Bankruptcy for Profit, 24 BROOKINGS PAPERS ON ECON. ACTIVITY 1
(1992).

* Ben Bernanke & Mark Gertler, Monetary Policy and Asset Price
Volatility, 1999 FeD. RESERVE BANK OF K.C. EcoN. Rev. 17 (1999) at
http://www.kc.frb.org/publicat/sympos/1999/4999bern.pdf.
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Asset bubbles that affect the payment mechanism have
repeatedly led to liquidity crises. Real estate is especially prone to
asset bubbles because of the difficulty in shorting the underlying
asset. Real estate bubbles are a matter of particular concern
because financial intermediaries like banks are heavily exposed to
residential and commercial mortgages making the entire financial
system susceptible to real estate booms and busts. Relying on a
macro-prudential risk regulator may not be sufficient.
Securitization has become an essential component of consumer
finance and of housing finance in particular. But to make
securitization work, clear rules of the game are needed that help
achieve transparency, assure against counterparty risk and data
provision to inform trading. Markets can price and expose risk, if
we give them to the tools to do so.
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