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|.  Executive Summary®

A. Introduction

National Economic Research Associates, Inc. (“NERA Economic Consulting” or
“NERA") has been retained by the American Securitization Forum (“ASF") to conduct a study
of the impact of securitization on consumers, investors and the capital markets. More
specifically, the study addresses the effects of securitization on credit availability, the cost of
credit, and the ability of investors and lenders to manage risk, and the impact of securitization
on liquidity. Our study contributes to the existing literature by extending the analysis of
securitization beyond agency mortgages to include non-agency mortgages as well as credit
cards and auto loans and examining the results within the context of the existing financial

meltdown.

Securitization, the process of pooling illiquid assets into marketable securities, has had a
significant impact on financial markets and especially on mortgage markets. The growth of
securitization has been driven by the many benefits that it offers borrowers, lenders and other
investors. While securitization has existed in rather rudimentary forms since the 1970s, its
growth since 1998, until recently, has been remarkable. In 1998, $488 billion of residential
mortgage-backed securities, commercial mortgage-backed securities, and securities backed by
auto loans were issued. Thisamount grew to $1.27 trillion in 2006. Securitization has also
grown in other markets such as credit card receivables, student loans, and equipment leases,
among others.

Economic theory suggests that securitization creates value by reducing intermediation
costs and increasing opportunities for risk sharing and risk diversification (see, for example,
Hess and Smith (1988), Bannier and Hansel (2007), and Hoffmann and Nitschka (2008)).
Securitization creates a new source of liquidity for originators of various types of loans by

! Wewould like to thank James Jordan, the senior advisor of the study, for hisinsightful comments and

suggestions. We would also like to thank Greg Leonard, Steve Olley, David Tabak and Tim McKennafor
helpful suggestions. We are especially grateful to Steve Davidson, the former head of Capital Markets research
at SIFMA, the SIFMA and ASF staff for their support. Wewould also like to thank LoanPerformance for
providing their loan database for the study. All errorsareours.
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allowing them to convert illiquid loans into marketable securities. Securitization allows
originators to monetize assets, thus reducing their sensitivity to changes in the availability of
external sources of funds and reducing the risks of origination. Loan asset liquidity stimulates
investor demand, and risks are shared by a larger pool of investors. Few studies have
empirically examined such effects in fixed-income markets, especially the market for mortgage
assets which are prone to higher information costs and heterogeneous valuations (Bernardo and
Cornell (1997)).

Asafirst step, NERA reviewed the academic literature on the impact of securitization
on consumers, investors and the capital markets. Given the ongoing credit crisis, we assessed
the recent literature on the role of securitization and other contributing factorsin the crisis and
analyzed how the crisis developed. In addition, we designed and conducted a survey of market
participants in coordination with the ASF. The survey covered issues such as members
perceptions of the benefits and drawbacks of securitization, their understanding of the
regulatory environment, and their views on the current crisis. Both the literature review and the
interviews with industry participants helped in identifying and gathering relevant data from
public and non-public sources. We then conducted a series of empirical studiesto assess the
effects of securitization in an objective manner using approaches that would be acceptable in a
peer-reviewed journal. We examined our empirical findings in light of the ongoing financial

meltdown. Finally, we summarized our findings.

Section |1 presents an overview of securitization while Section 111 summarizes the
academic literature. Section IV discusses recent academic literature on the role of
securitization and other factors contributing to the credit crisis. Section V analyzes the factors
leading to the current crisis from our perspective. We present the results of our empirical
research on the impact of securitization on the cost of credit, availability of credit, management
of risk and liquidity in Sections VI through I X. The interviews are discussed in Section X and
the bibliography follows in Section XI.
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B. Summary of Findings
1. The Impact of Securitization on the Cost of Credit

The purpose of the first study isto empirically estimate the impact of securitization on
the cost of credit to consumers in residential mortgage loans, including conforming loans,
jumbo loans? and subprime loans,® as well as auto and credit card loans. We assess whether the
cost savings from securitization are passed on to consumers in the form of cheaper credit.
Given the unprecedented dislocation in the securitization markets and the almost complete
freeze in lending activities especially in the non-agency sector since 2007, we have not
included data from the year 2007 onward in our statistical analysis. However, we examine the
causes of the current credit crisis using data from 2007 and 2008 whenever available and
discuss our findingsin light of the current events. We start our analysis by following the
academic work of Kolari et a. (1998) and Naranjo and Toevs (2002) which focused on agency

mortgages.

We employ various econometric models, including ordinary least squares (“OLS’) and
regressions with the Newey-West standard error correction. For some of the markets, we also
use co-integration models to address the nonstationarity of the variables. Using the results of
co-integration estimation, we generate impulse response functions and variance decompositions
that help explain the short-term changes in the cost of credit as aresult of changesin
securitization over time. We use monthly datain our studies, except for the credit cards study,

where data were only available quarterly.

We start by replicating and updating the results found in Kolari et al. (1998) who focus
on the government sponsored agencies (“GSES’) during the period from 1985 to 1995.
Following the Kolari et al. (1998) methodology, our model estimates that for conforming
mortgages, a 10% increase in the level of securitization as a percentage of total mortgage
originations corresponds to a 15 basis point (“bps’) decrease in mortgage yield spreads during
the time period from 1986 to 1997.

2 Jumbo loans are mortgage |oans for amounts larger than the conforming loan limits that dictate what the
Government-Sponsored Enterprises (“ GSES’) are allowed to purchase. See, for example, Passmore, Sparks, and
Ingpen (2002). The classification of these loansistaken as given from the LoanPerformance database.

3 Subprimeloans are generally considered loans to borrowers with impaired or sparse credit histories and high
loan-to-valueratios. The classification of these loans istaken as given from the LoanPerformance database.
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We also conduct astudy similar to the one by Naranjo and Toevs (2002) which
estimates the effect of GSE activities on the spreads between non-conforming (jumbo) and
conforming market interest rates in the period from 1986 to 1998. For the more recent period
of our study (1999 to 2006), we find no statistically significant effect of securitization on the
yield spreads between non-conforming and conforming market rates.

The existing literature primarily concentrated on investigating the effect of the
government sponsored agencies. We contribute to the literature by analyzing the impact of
securitization on non-conforming mortgage markets, as well as auto and credit card loans and
by examining conforming mortgage loan rates using more recent data. Based on data from
1999 to 2006, and the empirical methods we employ, we conclude that a 10% increase in the
securitization rate is associated with:

- A decrease in yield spreads for subprime mortgages of between 24 and 38 basis
points.

- A decrease in yield spreads for jumbo mortgages of between 4 and 12 basis
points.

- A decrease in yield spreads for auto loans of between 22 and 64 basis points.

- A decrease in yield spreads for credit card loans of between 8 and 54 basis
points.

We also examine data on securitization rates and yield spreads in 2007 through June
2008 for conventional conforming mortgage loans, subprime mortgage loans and jumbo
mortgage loans as well as auto loans and credit card receivables. Except for conventional
conforming mortgages and credit card receivables, there remains a negative relation between
securitization rates and yield spreads, which is consistent with our findings in the earlier data.
Unsurprisingly, the most extreme case involves subprime mortgages. Between January and
September 2007, the subprime securitization rate dropped to zero, while the mortgage yield
spread increased by 52%.* During the same time period, the securitization rate for jumbo
mortgages dropped by 41% while the mortgage yield spread increased by 68%. When

* We understand from LoanPerformance that based on their data, no subprime loans originated after September
2007 were securitized. Origination activity for subprime mortgages in recent months has been minimal.

NERA Economic Consulting



discussing the role of securitization, it is critical to keep in mind its impact on the cost of credit

to consumers.

2. The Impact of Securitization on the Availability of Credit

Given the current credit crisis and the ongoing debate on the role and future of
securitization, it is important to evaluate how the secondary market affects the amount of
mortgage financing available to households, especially in underserved areas. It isalso
important to examine the role of the agency and non-agency sectors under different business

and macroeconomic conditions.

In this study, we examine the effects of secondary market activity on the amount of
mortgage credit available to consumers. We also document the growth in the dollar volume of
loans originated in underserved (low-income and high-minority) areas and in the share of

mortgage loans sold to the secondary market from 1990 to 2006.

The existing literature, such as Ambrose and Thibodeau (2004) and Bostic and Gabriel
(2005), focuses on the role of the government sponsored agencies on credit availability. To our
knowledge, no existing empirical study examined the impact of non-agency purchases or
securitizations on the availability of credit.

Our study of the effect of secondary market activity on the amount of mortgage credit
available to consumers contributes to the current literature in several ways. First, we delineate
the effects of agency and non-agency purchase activity on credit availability. We understand
there are no prior empirical studies which examine the impact of non-agency activity on credit
availability. As of 2006, the non-agency sector accounted for over 70% of secondary market
purchases.> Second, we construct a unique panel database using data from the Home Mortgage
Disclosure Act (“HMDA"),® the Census, LoanPerformance, and other sourcesto take into

See Appendix V.B —the share of non-agency purchasers of total |oans sold to the secondary market has grown
from 40% in 1990 to 74% in 2006. Thisrepresentsadollar volume increase from $57 billion to $1,225 hillion.

HMDA was enacted by Congressin 1975 and requires most mortgage lenders|ocated in metropolitan areasto
collect data about their housing-related lending activity, report the data annually to the government, and make
the data publicly available. Regulation C, the regulation that implements HMDA, requires reporting of
descriptive factors including the geographic location of originated and purchased home | oans, information about
denied home loan applications, the race, sex, and income of the applicant or borrower, and even price data for
some loans.
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account the credit characteristics of the borrowers as well as demographic, credit and housing
characteristics for each metropolitan statistical area (“MSA”) from 2000 to 2006. Finally, our
study uses a more recent time period than existing literature on this subject. Thus the findings
are more relevant in today’ s environment, as compared to those of existing studies which use
data from the 1990s.

Our empirical analysis shows that increases in secondary market purchases have a
positive and significant impact on the amount of mortgage credit per capita, with the non-
agency sector displaying a stronger impact in recent years. For example, the model suggests
that a 10% increase in the secondary market purchase rate would increase mortgage loans per
capita by 6.43% for a given Treasury rate of 4.5%. Higher incomes, lower unemployment rates,
older borrowers, higher shares of borrowers from underserved areas, and strong home price
growth al correspond to higher loan amounts per capita. The results also suggest that
secondary market activities help increase credit availability to agreater extent in lower interest

rate environments.

The fixed-effects panel regressions control for the volatility of housing prices, mortgage
yield spreads, shares of jumbo loans, new home loans, no fee loans, credit characteristics of the
borrowers including FICO scores and demographics including age, income and unemployment.
Our results are robust using a two-stage specification to address the potential endogeneity of

the yield spreads and loan volume.

In addition, we document the increase in both the share of loans originated in
underserved areas and the share of underserved loans sold to the secondary market. Both the
dollar volume of originations in underserved areas, as well as the share have increased since
1990 from $47 billion (16% of total originations) to as high as $609 billion in 2004 (26% of all
originations).

Similarly, the amount and share of mortgage loans originated in underserved areas that
are sold to the secondary market have grown. The value of mortgage loans originated in
underserved areas increased from $23 billion in 1990 to $335 in 2006.

NERA Economic Consulting 10



The predictions of our model on the availability of credit are not inconsistent with the
levels of originations and credit available per capitain 2007.” Total mortgage originations
dropped from atrillion dollars in 2006 to $733 billion in 2007, a 28% decline in originations.
At the same time, non-agency purchases dropped from $570 billion to $306 billion, a 46%
decline, while agency purchases increased from $217 billion to $232 billion. Total secondary
market activities declined by athird. It is clear that the increase in agency purchases was

insufficient to counter the impact of the decline in non-agency purchases.

Our model, which controls for the volatility of housing prices, yield spreads,
demographics and credit characteristics, predicted an average drop in credit available per capita
of 7% in 2007, while the actual decline in credit available in 2007 was 19%. Although the
model predicted a negative impact on credit available to consumers resulting from the decline
in secondary market activities, it did not predict the extent of the decline. One possible reason
isthat the model does not control for the disappearing liquidity and the extreme risk aversion
by investorsthat started in 2007 and has continued up until this point. Our model also
predicted that non-agency purchases have a greater impact on availability of credit, which is
consistent with the 2007 data.

3. The Impact of Securitization on the Dispersion of Risk

To study the impact of securitization on the dispersion of risk, we assess whether
securitization helps banks reduce the effect of interest rate shocks during times when markets
are functioning normally; quantify the impact of securitization on capital requirements, taking
into account the off-balance sheet positions of banks, document the ability of banksto diversify
the regional composition of their mortgage assets; and examine our findings in light of the

current financial crisis.

First, we assess whether securitization helped banks reduce the effect of interest rate
shocks by examining the factors affecting the growth of various types of bank loans over time,
taking into account bank-specific as well as macroeconomic factors. We quantify the effects of
securitization on bank loan originations, especially its effects on bank lending decisions under
unfavorable interest rate environments. We construct a database from various sources on al

" Dataon originations and secondary market purchases are not available for 2008.
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insured commercial banks, using the Federal Reserve’s quarterly Report of Condition and
Income releases (“Call Reports’) from the first quarter of 1990 to the fourth quarter of 2006 as
well as other data sources.

We quantify a bank’ s ability to securitize existing loans by constructing a
“securitizability index”, which captures the structure of an individual bank’ s loan portfolio as
well as the securitization level in the overall U.S market, following Loutskina s methodology
(2005). The study focuses on commercial banks because of the availability of data. Our model,
following Loutskina's article (2005), estimates the determinants of the growth of bank loans as
afunction of securitizable assets, growth rates of gross domestic product, and measures of

liquidity and monetary policy shocks. Banks and years fixed effects are also included.

The models show that for all banks, as well as for groups of small and large banks, the
total loan growth (adjusted for inflation) is positively affected by the securitization rate of a
bank’ s loan portfolio and the level of liquid assets for the period 1990 to 2006. Measures of
monetary policy shocks have a negative and significant effect on a bank’s total loan growth.
Thisis consistent with the hypothesis that banks tend to reduce lending activities as borrowing
from external financing becomes increasingly more expensive. When interacting measures of
monetary policy shocks with the securitizability index, we get positive and significant results
for both the entire sample and the group of small banks. This shows that securitization can help

banks mitigate some of the negative impact of monetary policy on bank lending activities.

In addition, in the event of tightening monetary policy, higher levels of securitization
have a more pronounced effect on small banks than on large banks. Thisis possibly due to the
fact that large banks have greater access to the capital market, and generally have lower credit
risks. Thus, when facing a monetary tightening, large banks are still able to obtain external

funding at arelatively low cost.

Second, we quantify the impact of securitization on banks’ capital ratios using the
securitizability index described above. If banks find it easy to securitize their assets, they may
not need to be as conservative in their capital management, and thus could afford to hold less
capital. However, there are other factorsthat are also believed to affect the level of bank
capital holdings, such as profitability, loan growth, risk of the loan portfolio, and the shape of
the yield curve. It can be argued that in times of profitability and loan growth, banks would be
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more optimistic and could afford to reduce their capital ratios. Likewise, when the differential
between the long-term and short-term interest rates increases, banks would be more profitable
(as they borrow short and lend long), and thus capital ratios may be reduced. When the risk of
the loan portfolio is high, capital ratios may be increased to protect the banks from a potential
credit crisis should loans default. Finally, we control for the business cycle — when the
economy is contracting, it is expected that banks would hold more capital to guard themselves
from a credit crisis.

Our empirical results indicate that securitizability is negatively correlated with capital
ratios but is not statistically significant. Thus we do not find evidence that securitizable assets
affect capital ratios. The positive impact of the Money Zero Maturity (“MZM”)2 growth
variable indicates that banks hold more capital during periods of economic contraction. Net
income growth and loan growth are also positively correlated with capital ratios.

Third, the study documents the ability of banksto diversify the regional composition of
their mortgage assets and demonstrates the growth in the role of non-agencies as purchasers of
loans over time. The non-agency share of all loan volume purchased in the secondary market
increased from 40% in 1990 to 74% in 2006.

Finally, we examine our findings in light of the current financial crisis. Our models,
using data from 1990 to 2006, predict that the drop in securitization activities would have a
negative impact on the growth of all types of loans, not just mortgages. A symptom of the
ongoing risk aversion is the reluctance of banksto lend. All markets including corporate debt,
commercial paper and others have suffered accordingly. As liquidity makes its way back to the
markets, we expect a negative impact on banks' credit extension and balance sheet capacity if
securitization remains at its current low levels as our empirical models would indicate.
Without securitization to transform loans (illiquid assets) into securities, it will not be possible
for banks to return to prior loan growth levels, as they would have lost a key source of funding
for their operations.

8 The MZM isameasure of theliquid money supply in the economy.
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4. The Impact of Securitization on Liquidity

In this study, we document the growth in originators and servicers with the increased
use of securitization, examine the performance of securitized loans as a subset of all mortgages
and conduct an empirical analysis of the volatility of yield spreads of mortgage backed
securities (“MBS’) and commercial mortgage backed securities (“CMBS’) over a Treasury
benchmark to determine whether they have traded in a narrower range as investors have gained
confidence in their ability to price these assets.

First, we document the growth in originators and servicers with the increased use of
securitization. Using data from HMDA on reporting agencies, we classify lenders into one of
the following four categories based on the agencies to which they report: (i) banks, (ii)
mortgage companies, (iii) thrifts, and (iv) credit unions. Mortgage lenders other than banks
have shown growth in both volume and share of originations since 1990. In fact, originations
by non-bank lenders have grown from $172 billion in 1990 to $1,193 billion in 2006, a growth
of 593%. Originations by mortgage companies have increased from approximately $43 billion
in 1990 to $809 billion in 2006, which represents an increase in share of total originations from
15% to 36%.

Second, we test the performance of securitized loans by comparing the delinquency
rates of all loans against only those that were securitized for subprime, Alt A and jumbo loans
during the period April 1997 to March 2007. We test whether the distribution of delinquency
rates for al loans and securitized loans are the same. We find that while the delinquency rates
for securitized loans are different than those of all mortgages for Alt A and jumbos during the
period from 2005 to 2007, they have been similar over the longer period, 1997 to 2007. In
addition, delinquency rates for securitized subprime loans are not gatistically different from the
delinquency rates of all subprime loans, even in recent years.

In addition, we examine whether securitized mortgages have traded a a narrower range
by studying whether the volatility of yield spreads of securitized assets decreased over time.
We focus on a number of mortgage backed securities and commercial mortgage backed
securities indices, including the Merrill Lynch MBS Master Index, Merrill Lynch CMBS Fixed
Rate AAA Index, and Merrill Lynch CMBS Fixed Rate Large Cap Index, among others.
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We define spread volatility as an annualized end-of-month standard deviation of the
difference between the yields on a mortgage backed securities index and a Treasury benchmark.
The standard deviation for a given month is calculated over the period of that month. The
spread volatility of a mortgage backed securities index over a Treasury benchmark is then
modeled as a function of alinear time trend (“trend”), quadratic time trend and atime-
independent average (“constant”). We apply a standard OL S approach and the Newey-West
technique to adjust our OL S estimation of standard errors for possible serial correlation in error
terms (i.e., dependence of a current error term on its past values), which is common in time
seriesdata. The results show that alinear trend is statistically insignificant for most of the
securitized asset indices in our study. The results of our volatility analysis are inconclusive: in
other words, the volatility of mortgage backed securities yield spreads tended to remain
relatively stable during the period from the late 1990s to 2006.

We then examine our findings in light of the current crisis. Our analysis showsthat it is
unclear that securitized loans perform consistently worse than all loans. In addition, recent data
show that the delinquency of loans which were originated in 2006, 2007 and 2008 are on a
trajectory to surpass the delinquency rates of all other recent vintages. Thisistrue for all types
of mortgages and not just subprime. There are various possible contributing factorsto the
performance of the recent vintages including evidence of lax underwriting standards and the
inability of the more recent borrowers to refinance as housing prices started to decline by mid
2006. The impact of securitization on the quality of the loans remains controversial as
indicated in the recent academic literature, and requires additional research.
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II. Overview of Securitization

A. Introduction

Securitization—the process of pooling relatively illiquid obligations into securities that
can be traded in the capital markets—is considered one of the most important financial
developments in recent history. This financing technique was developed to addressthe
problem of insufficient mortgage capital, then was adapted and expanded by participants in the
private markets to facilitate many types of consumer and commercial borrowing.

Securitization has experienced tremendous growth since it was introduced in the 1970s,
expanding from the first and long-predominant asset class, residential mortgage loans, to
encompass a wide range of financial assets, including commercial mortgage loans, automobile
loans and leases, student loans, credit card receivables and small business loans, as well as such
“esoteric” assets as life settlements and mutual fund Rule 12b-1 fees. Before the abrupt decline
of securitization volume in 2007, the annual issuance of mortgage-backed securities (MBYS)
alone had increased from $259 billion to $2,018 billion between 1990 and 2006, a 678%
increase or 13% on an annually compounded basis.” At the end of 2007 there were more than
$7 trillion of MBS™ and nearly $2.5 trillion of asset-backed securities (ABS)™* outstanding.*?

Despite the dramatic growth of securitization, there have been relatively few empirical
papers which examine the impact of securitization on consumers, businesses, and the economy
in the academic literature, at least until the current financial crisis.

° Datataken from The 2007 Mortgage Market Statistical Annual, Val. I, pp. 3-7.

19 Securities Industry and Financial Markets Association, Market Sector Statistics, Mortgage-Rel ated Outstanding,
available at <http://www.si fma.orag/research/pdf/M ortgageRel atedOutstanding. pdf>.

1 Securities Industry and Financial Markets Association, Market Sector Statistics, Asset-Backed Securities
Outstanding, available at <http://www.sifma.org/research/pdf/ABS Outstanding.pdf>.

12 Under Regulation AB, promulgated by the Securities and Exchange Commission, any security that is “primarily
serviced by the cash flows of a discrete pool of receivables or other financial assets’ and that satisfies certain
other criteriais an “asset-backed security.” Inthisreport we use the term “ asset-backed securities’ asit is
commonly used in the marketplace, to refer to securities backed by pools of home equity |oans or non-mortgage
assets.
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B. Overview: Structure of a Securitization

The party that initiates a securitization transaction, referred to as the “sponsor,” may be
the originator of the receivables (or an affiliate of the originator) or may aggregate the
receivables to be securitized by purchasing them from the originators or in the secondary
market. Prior to securitization, receivables in a sponsor’s portfolio are commonly financed
through short-term lending arrangements in the form of repurchase agreements or secured loans.

Securitization structures vary widely on the basis of asset type and other factors.*® At
the most basic level, however, a securitization of consumer loans or other receivables generally
involves the sale of a pool of receivables to a special purpose, bankruptcy-remote entity known
asthe “depositor,” which in turn transfers the receivables to atrust or other issuing entity. The
issuing entity™ then issues securities, in the form of debt or equity, whose cash flows depend
primarily on the receipt of payments on the pool of receivables. Most MBS and ABS are
backed by a fixed pool of receivables that amortize over time. Short-term receivables or
revolving assets such as the receivables arising in credit card accounts are frequently
securitized in a“master trust” structure, in which the issuing entity acquires additional
receivables in designated accounts and issues additional securities from time to time.

For tax reasons, as discussed below, ABS are generally issued in the form of debt; one
or more classes of equity interests are also issued and may be retained by the sponsor of the
Agency Mortgage Market securitization (or an affiliate) or sold to investors. MBS are most
commonly issued in the form of pass-through certificates.

A principal goal of any securitization structure is the separation of the securitized
receivables from the risks associated with possible future insolvency of the sponsor. It is
expected that investors in mortgage-backed or asset-backed securities, unlike buyers of
corporate debt, should assume the risks associated with a pool of receivables but not the credit
risk of the sponsor. Securitizations are structured to minimize insolvency risk through, among
other things, a“true sale” of the receivables to an entity that itself presents no material risk of
becoming subject to bankruptcy proceedings because its powers are strictly limited and its
creditors are only those associated with the securitization transaction. A saleisreferred to asa

13 See Securitization of Financial Assets, Ch. 4, (Jason H.P. Kravitt ed. 2008).

4 An issuing entity may be a foreign or domestic corporation, a partnership or alimited liability company, but a
trust ismost commonly used.
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“true sale” when it is expected that the transfer of the receivables would be respected as a sale
by a bankruptcy court or a conservator or receiver in a non-bankruptcy insolvency proceeding,
and would not be characterized as a loan collateralized by the receivables.’

Another important goal in structuring a securitization isto avoid creating adverse tax
consequences for investors. Securitizations are generally structured to avoid or to minimize the
effect of imposition of an additional layer of taxation in the form of an entity-level corporate
tax on the issuing entity; otherwise, securitization would not be economically practicable.'®

Most securitization structures employ one or more forms of internal or external
enhancement in order to reduce security holders exposure to credit risk or interest rate risk. In
the 1980s external enhancement in the form of pool insurance, letters of credit, and corporate
guarantees from third-party guarantors or insurers were popular forms of credit enhancement.
However, the inconsistent availability of these forms of third-party enhancement, as observed
in their unexpected withdrawal during disruptions in the real estate markets, and the desire to
de-link the credit ratings of the securities from the ratings of any particular enhancer, led to
greater use of internal enhancement that embeds risk hedging into the structure of the
securitization.'” Common methods of internal credit enhancement include use of excess spread,
subordination, and overcollateralization.’® Interest rate risk may be hedged through the use of
interest rate swap or cap agreements.*® Enhancement levels are generally determined by the
rating agencies selected to provide credit ratings to the various classes of offered securities.

'3 Certain entities, such as banks, insurance companies and other financial institutions, are not covered by the
bankruptcy code and are subject to alternative insolvency regimes. See generally Tamar Frankel, Securitization,
Ch. 10 (2005).

16 Tax considerations, including tax structures created by Congressin order to facilitate securitization, are
discussed bel ow.

" Eric Bruskin and Anthony Sanders, “ The Non-agency Mortgage Market: Background and Overview,” Working
Paper (March 1999), p. 4.

18 Excess spread isthe difference between the weighted average net interest rate on the receivables and the
weighted average rate at which interest accrues on the securities; interest collections in excess of the amount
needed to pay accrued interest on the securities may be used to cover 10sses or to build overcollateralization.
Subordination isthe structuring of classes of securities such that osses are borne first by the class lowest in
seniority and then by more senior classes. Overcollateralization isthe amount by which the total principal
balance of the receivables exceeds the total principal balance of the securities; this amount is available to absorb
losses. Frank J. Fabozzi and Vinod Kothari, “ Securitization: The Tool of Financial Transformation,” Yale ICF
Working paper No. 07-07 (2007), p. 7, available at <http://ssrn.com/abstract=997079>.

1% These derivative insruments sometimes al so serve as a source of credit enhancement, although their primary
purpose is generally hedging of interest rate risk.
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The process of collecting payments on the pooled receivables and other administrative
matters with respect to the receivables are generally managed by one or more servicers, who
may be supervised by a master servicer. Trust-level administrative functions such as
calculation of amounts payable to security holders, distribution of payments and preparation of
reports to investors are generally performed by the trustee or by a master servicer or
administrator.

One or more broker-dealers are generally retained by the sponsor to market the
securities to prospective purchasers. Although MBS and many types of ABS are generally
offered for sale to the public,® investors in these securities are for the most part institutional
investors such as thrifts, insurance companies, pension funds, commercial banks, and Fannie
Mae and Freddie Mac. The shift over time in the proportion of mortgage loans and MBS held
by various types of ingtitutions illustrates the effect of securitization in broadening the investor
base. 1n 1970, more than half of all holders of mortgage loans and interests in mortgage loans
were savings and loan associations. By the end of 2008, only 6% of the holders of mortgage-
related investments were thrifts, while the share of holdings by other types of institutional
investors had increased. See Figurel1.1 below.

2 Ejther in offerings registered with the SEC or, in the case of MBS issued or guaranteed by Fannie Mag, Freddie
Mac, Ginnie Mae or another federal government agency or instrumentality, in offerings exempt from
registration.
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Figurell.l

Holders of Home M ortgages and Securities

1970 2008
Thrifts
Other ABS |ssuers 6%  GSEs Insurance
14% 17% 4% Companies &
Pensions
0%
Commercial .
Banks Commercial
14% Banks
20%
Thrifts
57%
Insurance
Companies & Other
Pensions
10% Agency and GSE 9%
GSEs MBS
5% 44%

Sour ces: Federal Flow of Funds.

C. A Brief History of Securitization

Securitization began in the 1970s, created as a vehicle to provide additional mortgage
credit to the residential housing market. At that time, savings and loan associations, or
“thrifts,” were the predominant originators of mortgage loans. A family buying a home would
typically take out a government-insured or conventional (non-government insured) mortgage
loan from athrift that financed its loan portfolio primarily through savings deposits and held
the loans until maturity (or prepayment). Asaresult, the availability of capital for mortgage
loans in the United States was limited, segmented and unpredictable, which inhibited the
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growth of home ownership.?* The early mortgage market was localized, and mortgage rates
and the availability of credit varied considerably among regions.?*

Changes in the interest rate environment had serious consequences for the supply of
mortgage credit, aswell as for thrifts’ financial condition.”® When market interest rates
increased significantly over the deposit rate ceiling set by government regulators, savers put
their money elsewhere and depository ingtitutions' source of funds for new mortgage loans was
reduced.** Additionally, the interest rate mismatch between the short-term funding from
deposits and the long-term mortgage loans, whose interest rates were generally fixed, had the
effect of both limiting funds available for home lending and exposing the lending institution to
the risk of negative arbitrage.

Lenders could, of course, sell mortgage loans, and in some cases financial institutions
with more demand for mortgage loans and less available funds were able to sell their loansto
ingtitutions that had more funding but less demand for mortgage loans in the communities that
they served. But the whole loan market was highly illiquid, and therefore did not provide
mortgage lenders with ready access to needed capital.

1. The Agency Mortgage Market

Congress sought to provide support to the residential mortgage market as far back asthe
Depression. 1n 1938, the National Housing Act of 1934 established the Federal National
Mortgage Association (Fannie Mae) to create amore liquid secondary market for mortgage
loans insured by the Federal Housing Administration (FHA).?®> The mission of Fannie Mae was
to improve the availability of mortgage credit to private mortgage lenders and thereby to

2 Lewis S. Ranieri, “The Origins of Securitization, Sources of Its Growth, and Its Future Potential,” in A Primer
on Securitization, eds. Leon T. Kendall and Michad J. Fishman (Cambridge, MA: The MIT Press, 1996), pp.
31-2.

2 \W. Scott Frame and Lawrence J. White, “Fussing and Fuming Over Fannie and Freddie: How Much Smoke,
How Much Fire?” Journal of Economic Perspectives, Val. 19, No. 2 (Spring 2005), p. 161.

# R. Alton Gilbert and Jean M. Lovati, “Disintermediation: An Old Disorder With A New Remedy,” Federal
Reserve Bank of &. Louis (January 1979), pp. 10-15.

24 eland C. Brendsdl, “ Securitization’s Role in Housing Finance: The Special Contributions of the Government-
Sponsored Enterprises’ in A Primer on Securitization, eds. Leon T. Kendall and Michael J. Fishman
(Cambridge, MA: The MIT Press, 1996), p. 19.

% Andrew Davidson, Anthony Sanders, Lan-Ling Wolff, and Anne Ching, Securitization: Sructuring and
Investment Analysis (Hoboken, NJ: John Wiley & Sons, 2003), p. 76.
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increase home ownership. The purchase of whole loans from mortgage lenders by Fannie Mae
replenished lenders' cash balances so that they could make more loans. The creation of a
secondary market for whole loans, or at least for certain types of loans, increased liquidity in
the housing market and made at least some additional mortgage capital available in parts of the
country where it was needed.

Fannie Mage' s purchase and sale authority was initially limited to mortgage loans
insured by the FHA.?® These were loans to borrowers with less than perfect credit or who
lacked the down payment otherwise required, but because the loans were insured by the federal
government against default they carried minimal risk.?” In 1948, Fannie Mae' s authority was
expanded to include purchase and sale of mortgage loans guaranteed by the U.S. Department of
Veteran Affairs (VA).?

In 1968, Congress divided what had been Fannie Mae into two parts. the Government
National Mortgage Association (Ginnie Mae), afederal agency, and a government-sponsored
but entirely private and shareholder-owned enterprise still known as Fannie Mae.® Fannie Mae
continued to purchase FHA/V A loans for its portfolio, while Ginnie Mae was authorized to
“purchase, sell, or otherwise deal in any securities’ guaranteed by FHA/VA.* In 1970, the
Ginnie Mae issued the first mortgage pass-through security, backed by FHA/V A-insured loans
and guaranteed by Ginnie Mae. It wasthe simplest form of mortgage-backed security — a
participation certificate entitling the holder to principal and interest payments from the

underlying pool of mortgage loans, net of expenses.®* But it was this ability to securitize a pool

% |_akhbir Hayre, “A Concise Guide to Mortgage-Backed Securities (MBSs)” in Salomon Smith Barney Guide to
Mortgage-Backed and Asset-Backed Securities, ed. Lakhbir Hayre (New Y ork: John Wiley & Sons, 2001), pp.
14-5; <http://www.fanniemae.com/aboutfm/pdf/charter.pdf>.

%" Anand K. Bhattacharya, Frank J. Fabozzi, and William S. Berliner, An Overview of Mortgages and the
Mortgage Market in The Handbook of Mortgage-Backed Securities, ed. Frank J. Fabozzi (New Y ork: McGraw-
Hill, 2006), pp. 6-7.>

% Hayre (2001), p. 14.

% Davidson et al., (2003), p. 76; See dso
<http://www.fanni emae.com/aboutfm/i ndustry/index.jhtml 20=About+Fanniet+Mae& s=Thet+Industry>.

% Federal Nationa Mortgage Association (Fannie Mae) Charter Act, As Amended Through October 28, 1992
(Title 111 of National Housing Act, 12 U.S.C. 1716 et seq.).

3 Linda Lowe| and Michael Corsi, Mortgage Pass-Through Securities, The Handbook of Mortgage-Backed
Securities, ed. Frank J. Fabozzi (New Y ork: McGraw-Hill, 2006), p. 45.
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of mortgage loans and sell the mortgage-backed securities, as opposed to individual loans, in
the capital markets that revolutionized the mortgage market.

As the growing secondary market for FHA and VA loans led to demands for similar
treatment of conventional mortgage loans, which comprised the majority of mortgages
originated, Congress responded by creating the private, shareholder-owned Federal Home Loan
Mortgage Corporation (Freddie Mac) in 1970.% In 1971, Freddie Mac began to issue mortgage
pass-through securities backed by pools of conventional mortgage loans, and a year later,
Fannie Mae was granted similar authority.*® See Figure |1.2 below for the growth of Fannie
Mae MBS issuance over time. Since 1972, Fannie Mae and Freddie Mac have evolved into
nearly identical enterprises, competitorsin a market in which Fannie Mae is the largest
participant, followed closely by Freddie Mac.

Figurell.2. FannieMaeYearly MBS Issuance

MBS | ssuance

Y ear ($ millions)
1999 $ 300,689
2000 211,662
2001 525,322
2002 723,299
2003 1,198,617
2004 527,145
2005 486,260
2006 481,686
2007 629,526
Source:
Fannie Mae.

As government sponsored enterprises (GSESs), Fannie Mae and Freddie Mac are hybrid

entities — shareholder-owned corporations whose purposes and range of permitted activities are

2 Brendsd (1996), p. 19.
% Hayre (2001), p. 15.
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prescribed by the federal government. Their primary objectives are to lower the cost of
borrowing and improve access to credit within the housing market, particularly in underserved
areas.®* The GSEs provide liquidity to the mortgage market by purchasing “conforming”
mortgage loans that satisfy certain standards, by purchasing mortgage-backed securities, and by
guaranteeing, for afee, timely payment of interest and principal on MBS.*

The GSEs may purchase only one- to four-family mortgage loans whose principal
balance does not exceed a limit set by regulation,* or multifamily mortgage loans without a
principal balance limit, that satisfy certain qualitative standards.

In 1980, of the $1.1 trillion of loans originated in the residential mortgage market,
Fannie Mae and Freddie Mac held in their portfolios or securitized only $78 billion, about 7%
of the residential mortgage market.®” In 2006, of the more than $3.2 trillion in mortgage loans
originated Fannie Mae and Freddie Mac securitized $842 billion, or approximately 26% of the
market.*®

Figures11.3 and 11.4 below illustrate the origination of FHA/V A and conforming
mortgage loans, MBS issuance, and the rate of securitization from 1985 through 2007.

3 Frame and White (2005), pp. 162-4.

% Federa Nationa Mortgage Association and Federal Home Loan Mortgage Corporation Annua Reports for
2007.

% The principal balance limit for loans secured by single family homesis $417,000 generally for 2009, higher in
certain high cost jurisdictions. Higher limits apply to loans secured by two- to four-family properties.

% Frame and White, p. 162.
38 SourceMedia, Fannie Mae, and Freddie Mac.
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Figurell.3. Estimated FHA/VA Origination, I ssuance, and Securitization Rate, 1985-2007
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Figurell.4. Estimated Conventional-Confor ming Origination, | ssuance, and Securitization Rate, 1999-2007
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2. The Non-Agency Mortgage Market

80%

+ 70%
+ 60%
+ 50%
+ 40%

r 30%

2,000 -
h I l
0 J T l T T T T T T T F
2001 2002 2003 2004 2005 2006 2007

20%

10%

0%

Securitization Rate

The securitization of conforming mortgage loans by Ginnie Mae and the GSES set the

stage for the emergence of a non-agency MBS market for the securitization of non-conforming

mortgage loans and, later, other types of receivables. Prior to the development of the non-

agency securitization market, loans that did not conform to GSE standards — whether because

their principal balances exceeded the GSE limit or due to their less than prime credit quality —

were either held in portfolio by their originators or sold to investors that were familiar with and

capable of holding those types mortgage loans.*
In the inflationary environment of the late 1970s, market interest rates exceeded

regulated deposit rates, and the consequent loss of deposits increased the pressure on depository

% Thomas Zimmerman, Defining Non-agency MBS in The Handbook of Mortgage-Backed Securities, ed. Frank J.

Fabozzi (New York: McGraw-Hill, 2006), p. 93.
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institutions’ sources of funding for home loans.*® In 1977 the first rated, non-agency MBS
backed by a pool of conventional mortgage loans were issued in an SEC-registered offering
sponsored by Bank of America,** opening the market for securitization of non-conforming
mortgage loans.*? Figures11.5 and I1.6 below document the growth of origination, issuance,
and rate of securitization in the prime jumbo and subprime mortgage markets.

Figurell.5. Estimated Jumbo Origination and MBS | ssuance 1999-2007
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Source: OFHEO and Thomson Reuters.

“0 Ranieri (1996), pp. 33-4.
“L |t was during the course of this transaction that the term “securitization” was coined.
42 Bruskin and Sanders, p. 5.
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Figurell.6. Estimated Subprime Origination and MBS | ssuance 2001-2007
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The non-agency MBS market grew significantly from 2001 to 2005. In 2001, non-
agency MBS issuance was 14.1% of the total agency MBS issuance. By 2005, non-agency
MBS issuance had grown to 76.2% of total agency MBS issuance, asillustrated by Figure 11.7

below.*

“ Thomson Reuters and the GSEs.
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Figurell.7. MBS I ssuances, 1999-2007
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D. Development of the Securitization Markets

1. CMOs and REMICs

The simple pass-through structure of early mortgage-backed securities had inherent
limitations. One of the most challenging aspects of marketing and investing in MBS was — and
still is three decades later — addressing prepayment risk. Subject to any applicable prepayment
penalty, a mortgage loan may be prepaid at any time that the borrower sells the home or
chooses to refinance to take advantage of a decline in market interest rates. Unlike government
or corporate debt, investorsin MBS were subject to prepayment risk that was difficult to
predict.* Efforts to manage prepayment risk through sequential-pay structures were frustrated

4 See <http://www.investinginbonds.com/l earnmore.asp?catid=118& subcatid=58&id=26>.
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by federal income tax regulations that subjected holders of interestsin atrust that issued
multiple classes of time-tranched pass-through certificates to adverse tax consequences.®

The desire for more complex cash-flow structures led to the development of the
collateralized mortgage obligation (CMO), the first of which was issued by Freddie Mac in
1983.° InaCMO transaction, atrust or other entity issued multiple classes of notes that were
sold to investors and certificates evidencing the beneficial ownership in the trust that were
retained by the sponsor (or an affiliate). The noteswere secured by a pool of mortgage loans,
or apool of pass-through certificates, pledged as collateral. The various classes of notes could
have different payment characteristics, which can be tailored to meet specific investor
appetites.*’

Although the CMO structure avoided the imposition of entity-level tax, it was an
economically inefficient structure. The desired tax result depended upon characterization of
the notes as debt for tax purposes, which in turn required that the equity holders be entitled to a
portion of the economics of the loan pool and that the securities sold to investors have debt-like
characteristics. Congress ultimately responded to mortgage industry concerns by creating, as
part of the Tax Reform Act of 1986, the real estate mortgage investment conduit (REMIC) asa
new vehicle to facilitate the issuance of multi-class MBS.* A REMIC may issue any number
of securities, “regular interests,” having widely varying payment characteristics. The REMIC
provisions generally do not impose an entity-level tax on the issuing entity.*°

After the REMIC legislation made possible more varied payment structures, the volume
of non-agency MBS increased substantially. 1n 1987, there were 9,043 classes of non-agency

*® See James M. Peaslee and David Z. Nirenberg, Taxation of Securitization Transactions (3 ed. 2001 & Supp
2007), 196-206.

“6 Victor Cholewicki, “CMOs Transform Mortgage Credit Markets,” Mortgage Banking (February 1985), pp. 61-6.

*" See <http://www.sifma.org/services/publications/pdf/an_investors guide to_mortgage securities.pdf>. The
first non-agency CMOs were issued in July 1986 by Home Savings of America, the largest savings & loan in the
country at thetime. See Finance/New Issues; Home Savings New Feature, The New York Times (July 15, 1986).

“8 Davidson et al (2003), p. 21.

“ Federal income tax is not avoided, however — every REMIC must issue aresidua interest, and the holder of the
residual interest must includein its taxable income the income or loss incurred by the REMIC. See Peaslee and
Nirenberg, Ch. 9. In addition, tax may be imposed on a REMIC in the case of certain prohibited transactions.
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REMIC securities issued; by 1997, the number of REMIC classes issued had grown to
53,340.%°

Most ABS areissued in aform similar to CMOs — debt issued by an “owner trust.” In
1996, Congress added the financial asset securitization investment trust, or FASIT, to the tax
code in an effort to do for asset-backed securities what the REMIC provisions had done for
MBS. But the FASIT vehicle was viewed from the start as flawed, was rarely used in the ABS
markets, and was later determined to have been used in tax-motivated transactions that

Congress considered inappropriate.> The FASIT provisions were repealed in 2004.

2. The Spread of Securitization

The Resolution Trust Corporation (RTC), established by Congressin 1989 to oversee
the disposition of large quantities of assets from insolvent savings and loan associations, played
arole not only in the expansion of the MBS market but also in the development of markets for
new asset classes.® In the early 1990s the RTC turned to the capital markets to securitize
billions of dollars in loans originated by failed thrifts, fostering a market for securitization of
mortgage loans secured by large commercial properties, >* and executing the first
securitizations of nonperforming loans.

Perhaps the first securitization of assets other than mortgage loans was the issuance in
1985 of securities backed by a pool of computer equipment leases in a transaction sponsored by
Sperry Corporation.>* Securitization of other types of receivables, such as auto loans, student
loans, and credit card receivables, grew rapidly. The growth of the non-mortgage securitization
market was greatly aided by the adoption by the Securities and Exchange Commission in 1992

of Rule 3a-7, which created an exemption from registration under the Investment Company Act

% Bruskin and Sanders (1999), p. 8.
*! Kravitt, p. 10-27.

*2 Michael Jungman, The Contributions of the Resolution Trust Corporation to the Securitization Process, in A
Primer on Securitization, eds. Leon T. Kendall and Michad J. Fishman (Cambridge, MA: The MIT Press, 1996),
pp. 67-79.

%3 Bruskin and Sanders (1999), p. 7.

> James A. Rosenthal and Juan M. Ocampo, Securitization of Credit: Inside the New Technology of Finance (New
York: John Wiley & Sons, 1988), pp. 158-60.

NERA Economic Consulting 31



of 1940 (the Investment Company Act) for many types of asset-backed securities for which an
exemption had not been readily available without strictly limiting the number of investors.>

Over arelatively brief period, markets developed for securities backed by pools of such
varied financial assets as home equity lines of credit, recreational vehicle and boat loans, dealer
floor plan receivables, and insurance premium finance loans. Securitization techniques were
employed to monetize future cash flows from such diverse sources as franchise licensing and
royalty fees, lottery payments, music royalties and litigation settlement payments.

3. CDOs

The collateralized debt obligation (CDO) structure was introduced by Drexel Burnham
Lambert Inc. in 1987.%° Inatypical “arbitrage” CDO transaction, the issuing entity issues
securities in order to fund or refinance its purchase of bonds, loans, and other types of debt or
debt-like instruments for its investment portfolio.>” Initially CDO pools were comprised
mainly of high-yield “junk” bonds, but in recent years pools have frequently included bank
loans, corporate bonds, sovereign debt, trust preferred securities or mortgage-backed securities,
or in some cases credit derivatives. Unlike pools of assets backing most mortgage-backed and
asset-backed securities, a CDO pool is frequently actively managed (in varying degrees),* and
many of the pool assets may be acquired by the issuer only after the CDO securities have been
sold. Similar to ABS transactions, the issuing entity issues multiple tranches of CDO notesin

senior, mezzanine and junior classes, as well as equity classes.

% See Exclusion from the Definition of Investment Company for Structured Financings, SEC Release No. I1C-
19105, 57 Fed. Reg. 56,248 (1992).

% Salas, Caroline and Darrell Hassler. “CDOs May Bring Subprime-Like Bust for LBOs, Junk Debt.” Bloomberg.
March 13, 2007, available at
<http://www. bl oomberg.com/apps/news?pi d=20601109& refer=homes: sid=aCl Tz8HS6ewk>.

" An arhitrage CDO should be distinguished from a “balance sheet” CDO, which isatransaction initiated by a
holder of financial assets, such as acommercial bank, that wishesto sell interestsin a pool of its portfolio assets
toinvestors. See Srichander Ramaswamy, Managing Credit Risk in Corporate Bond Portfolios (John Wiley &
Sons, 2004), pp. 207-08.

*8 The extent to which a CDO asset manager is permitted to purchase or sall securities varies significantly. Ina
“market value’ CDO transaction, the pool assets are valued frequently and the manager may have significant
discretion in purchasing and selling pool assets. Ina*cash flow” CDO transaction, the manager’ sroleis more
limited; the primary goal of the manager isto avoid credit losses. Cash flow CDOs may be backed by pools of
cash aobligations or, in a synthetic CDO structure, by credit default swaps written against reference obligations.
See Janet Tavakali, Introduction to Collateralized Debt Obligations, available at
<http://www.tavakolistructuredfinance.com/cdo.pdf>.
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Unlike MBS and many types of ABS, CDO securities are offered and sold only in
private offerings.

The rapid growth of the CDO market led to the creation of more complex, high-yield
structured products, such as the CDO-sguared — CDOs backed by a pool of existing CDOs —
that debuted in 1999.>

CDOs are distinct from resecuritizations, in which one or more existing MBS (most
commonly) or ABS are pooled to back the issuance of new asset-backed securities.
Resecuritizations are passive vehicles that generally hold the pool assets until the issuing trust
terminates by its terms.

4. Securities Law Developments

The Secondary Mortgage Market Enhancement Act of 1984 (SMMEA) wasthe first
federal legislation enacted specifically to facilitate securitization in the non-agency markets.
SMMEA addressed two significant obstacles to the marketing of mortgage-backed securities.
MBS classified as “mortgage related securities’” under SMMEA — generally, MBS backed by
first lien mortgage loans and rated in one of the two highest rating categories — are exempt from
registration or qualification under the securities laws of most states, and have the same legal
investment status for various types of regulated institutional investors, such as depository
institutions and life insurance companies, as U.S. government securities.®

The growth of non-mortgage securitization was hampered by the need to structure
around the requirements of the Investment Company Act. Virtually every securitization issuing
entity could, absent an exemption, be classified as an “investment company” subject to
registration under the Investment Company Act and the onerous regulatory scheme imposed on
mutual funds and other investment companies. As a practical matter, most securitizations can
not economically be structured to comply with the requirements applicable to registered
investment companies. Prior to the adoption of Rule 3a-7, exemptions from registration as an

investment company were available for most types of mortgage-backed securities and for ABS

% Michiko Whetten and Mark Ade son, CDOs-Squared Demystified, Nomura Fixed Income Research. February 4,
2005. pp. 1-2.

€ Ranieri (1996), pp. 33, 37.
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backed by student loans and certain other assets, but other transactions were forced to rely on
an exemption that limited the number of investors and precluded a public offering.®*

In 1992, as noted above, the Securities and Exchange Commission acted to remove
“regulatory barriers’ to many securitization transactions by adopting Rule 3a-7, which was
intended to “exclud[€e] any structured financing, regardless of the type of assets securitized,
from the definition of investment company” under the Investment Company Act.®

In that same year the SEC revised Form S-3 to permit “shelf” registration of many types
of ABS. Inashelf registration, alarge amount of securities may be registered at the time that
the registration statement is declared effective by the SEC, and then may be offered from time
to time in the future — “taken off the shelf” — as market conditions or the needs of the sponsor
warrant.

In 1994 and 1995, the staff of the SEC acted to grant the MBS and ABS markets relief
from the strict limitations imposed by the Securities Act of 1933 on dissemination of written
marketing materials prior to delivery of a prospectus. In a series of no-action letters, the SEC
staff sanctioned the distribution to investors, subject to certain conditions, of “computational
materials’ that displayed projected cash flows, yields and other characteristics of offered
securities;® “collateral term sheets’ that set forth the characteristics of the securitized pool
assets; and “structural term sheets” that described the basic terms of the proposed offering.*

In 2005 the SEC adopted a comprehensive regulatory regime that specifically addresses
disclosure and reporting requirements for issuers of SEC-registered MBS and ABS.*® Rules
governing communication with MBS and ABS investors during the offering process were
further refined shortly thereafter, when the SEC implemented a sweeping reform of the

securities offering rules.®

6 Under Section 3(c)(1) of the Investment Company Act, an issuer is excluded from the definition of investment
company if, generally, there are no more than 100 beneficial owners of the issuer’s securities and theissuer is
not undertaking (or planning) a public offering of its securities.

62 Exclusion from the Definition of Investment Company for Certain Structured Financings, Proposed Rule, SEC
Release No. 1C-18736, 57 Fed. Reg. 23,980 (1992).

83 Kidder, Peabody Acceptance Corporation |, Sec No-Action Letter (1994).

% Public Securities Association, SEC No-Action |etter (1995).

65 See Asset-Backed Securities, Securities Act Release No. 33-8518, 70 Fed. Reg. 1506 (2005).
% See Securities Offering Reform, SEC Release No. 33-8591, 70 Fed. Reg. 44,722 (2005).
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I1l. Literature Review

This section provides an overview of the existing literature that addresses the impact of
securitization on consumers, businesses, and the economy. We are interested in how
securitization has affected (1) cost of credit, (2) accessto credit, (3) dispersion of risk, and
(4) market liquidity. We summarize the theoretical framework and motivations of the
academic literature for each of the four topics.

As ageneral matter, the academic literature focuses primarily on the impact of
securitization on the residential mortgage market. This makes sense given that residential
mortgage securitization makes up the major portion of the total securitization market and that
mortgage data are publicly available through databases such as the Home Mortgage Disclosure
Act (HMDA) or Monthly Interest Rate Survey (MIRS). Many empirical studiesin our
literature review focus on the securitization activity of the Fannie Mae and Freddie Mac
residential mortgage market. Much of the literature on the securitization of other types of
assets (e.g., subprime loans and credit card loans) has been published within the last few years.

The literature cites a number of reasons for why firms may choose to securitize their
assets. Securitization is viewed as an innovative tool that lowers the cost of funding and
diversifies the sources of credit available to financial institutions. It is argued that
securitization efficiently distributes risk among many investors and minimizes information
asymmetries, which arise when one party has more or better information than another.®” We
summarize below several key theoretical and empirical papers that address in greater detail the
aforementioned motivations for securitizing.

Greenbaum and Thakor (1987) provide a theoretical framework for understanding the
role of securitization in reducing information asymmetries. They explore the conditions under
which securitization would be preferred to deposits as a funding method for banks. They argue
that when a bank has more or better information than the depositor or investor, securitization
may resolve any information asymmetries by allowing banks to signal the quality of their assets
through the level of credit enhancements. In their model, in an environment without
government deposit insurance, banks would prefer to securitize the better loans and keep the

®7 Fabozzi and Kothari (2007), pp. 8-9; Gorton and Souleles (2005), p. 2.
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poorer quality loans on their books. However, with full deposit insurance that is priced cheaply
and with low bank capital requirements, bank deposits become the dominant source of funding,
even for higher quality loans.

Schwarcz (1994) presents a qualitative discussion of why securitization enables many
companies to raise funds at alower cost than through debt and equity. The cost of debt funding
depends on a credit rating that is based on the credit quality of the institution. Funding is more
expensive for ingtitutions that have lower ratings because they would need to add credit
enhancement or increase the coupon on their bonds. Securitization allows institutions to
transfer their assetsto a SPV, which issues bonds that have credit ratings dependent only on the
performance of the underlying pool of loans and any additional credit enhancement used.®®
Schwarcz (1994) reasons that institutions with lower credit ratings would prefer to securitize
their assets if the cost of funding through securitization is lower than the cost of other types of
funding.®® He also concludes that securitization can enable certain companies to achieve a
genuine reduction in financing costs, by providing access to lower cost capital market funding.
Thisis especially beneficial for companies that would not otherwise be able to access the

capital markets.

Hill (1996) discusses the benefits of securitization through a Modigliani and Miller
framework. Modigliani and Miller argue that the capital structure of a firm has no effect on its
value, and therefore as a theoretical matter, the need for securitization should not exist in
perfect markets. However, Hill (1996) finds two main benefits of securitization. (1)
Securitization may reduce information costs for sellers and investors in securities and thus
aleviate the “lemons’ problem.” Through economies of scale and the standardization of the
process of obtaining and reporting information, securitization lowers the bank’ s cost of telling
investorsthat its securities are not lemons. Firms that suffer from greater information
asymmetries, such as firms that have limited public information available or those that arein
financial distress, would benefit most from securitization. (2) Securitization may also reduce a

firm’'s agency and regulatory costs. By allowing originators or servicersto specialize, Hill

% Fabozzi and Kothari (2007), pp. 8-9.
% Schwarcz (1994), p. 136.

" For more details, see George A. Akerlof’s “The Market for Lemons: Quality Uncertainty and the Market
Mechanism.” The Quarterly Journal of Economics, Val. 84, No. 3 (August 1970), pp. 488-500.
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(1996) arguesthat securitization can decrease agency costs, which are the costs associated with
the origination and servicing process. Hill (1996) concludes that specialization allows for the
improvement of appraisal, loan monitoring, and payment collection techniques, and thus allows
for overall coststo be minimized. Securitization could also reduce regulatory costs associated
with maintaining a bank’ s capital adequacy ratio. Banks are required to maintain a specific
level of capital, given the riskiness of their loans and assets. Assets securitized by the GSEs
require less capital than required for whole loans or non-agency MBS. Therefore, banks may
take advantage of these differences to reduce capital.

Gorton and Souleles (2005) hypothesize that a key motivation for using SPVsin
corporate finance is to reduce bankruptcy costs. In securitization transactions, where the loans
aretransferred and sold to a SPV, abank can reduce the amount of assets factored into any
potential bankruptcy costs. Gorton and Souleles (2005) create models to test two key
hypotheses using credit card securitization data. (1) Riskier banks, as measured by their credit
rating, securitize more. (2) Investors are not only concerned with the credit quality of the
securities issued by the bank’s SPV but also with the default risks of the issuing bank. To
determine which banks securitize, their analysis controls for a bank’s assets, the percentage of
credit card receivables and the capital ratio, which is defined as the ratio of equity to assets.
Results show that over the sample period (1991-2000) there is some evidence that banks with
lower credit ratings were more likely to securitize than banks with higher credit ratings. After
controlling for factors such as the quality of the underlying assets, they find that investors
require, on average, an additional 46 basis point yield on credit card securities issued by riskier
banks. The authors conclude that the firms with the high expected bankruptcy costs will tend
to use securitization more often as a method of financing.

In all, there are few empirical studies that examine the role of non-GSE participantsin

the mortgage market or other markets.

A. Cost of Credit

One frequently asked question is whether securitization reduces the cost of borrowing
for consumers. Numerous studies have attempted to answer this question by analyzing the

impact of mortgage securitization on mortgage interest rates. The argument for the benefits of
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securitization goes as follows: increases in securitization have increased the supply of mortgage
credit availableto lenders. Thisin turn drives down the mortgage interest rate offered to

consumers.

The GSEs are major participants in the securitization market and the impact of their
activities on the cost of credit has been studied extensively. There is ageneral consensus in the
literature that the GSEs have a funding advantage through their implicit backing by the
government and they are said to enjoy a lower cost of borrowing. Hence, they are able to
securitize mortgages without using credit enhancement.”* There is less agreement over the
extent to which the GSEs have passed on this benefit to consumers.”

One of the first studiesto analyze the GSES' impact on mortgage yields is by Black,
Garbade, and Silber (1981). They develop atheoretical model to sudy how the yield on
Federal Housing Authority (FHA) mortgage loans” responds to increases in the outstanding
amount of Government National Mortgage Association (GNMA) securities. The model
predicts that FHA yields should be lowered as demand for GNMA securities increases. Their
empirical results verify the inverse relationship between mortgage securitization and mortgage
yields. Empirical results show that over the period of 1971-1978 each $10 billion increase in
the outstanding amount of GNMA securities reduces FHA loan yields by about 2% of the
current Treasury yield. For example, if treasury yields are 7%, a 2% decrease would result in a
14 basis points decrease in FHA loan yields.

Kolari, Fraser, and Anari (1998) examine the effects of securitization on yield spreads
in the primary mortgage market for the period 1985-1995, when securitization became the
dominant source of financing for the mortgage market. They apply a cointegration technique to
test the long-run impact of increasing securitization over time on the mortgage loan yield
spread. They find that as the proportion of mortgage securitization to total mortgage

™ Passmore, Sparks, and Ingpen (2002).

2 Ambrose and Warga (2002); Nothaft, Pearce, and Stevanovic (2002); Read Lehnert, Passmore, and Sherlund
(2006) for more details.

3 Borrowers with difficulty qualifying for loans (i.e., those with less than perfect credit or the inability to pay
significant portions of the down payments) were able to qualify for FHA-insured mortgage loans made by
private lenders. Theseloans were fully insured againg default by the FHA, which gave lenders greater
flexibility in cal culating income and payment ratios and lowered the interest rates paid by borrowers had they
taken out a conventional loan. See <http://www.fha.gov/about/index.cfm#history>
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originations increases by 10%, the yield spreads on home loans decrease by 20 basis points.
This negative correlation between the growth of securitization and interest spreads that they
find has also been observed in other studies.™

A theoretical analysis conducted by Heuson, Passmore and Sparks (2001) finds the
opposite causality between mortgage rate and securitization than the one stated by Kolari, et al.
(1998). They construct a baseline supply and demand model of borrower and lender behavior
in a competitive market with perfect information. They then include the role of a securitizer
who determines the minimum interest rate on the MBS and credit quality of the loans that can
be securitized. The model finds a negative relationship between securitization and the
mortgage rate. The authors speculate that declining interest rates increases securitization rather
than the reverse. Their model result has not been tested empirically.

Another study that examines the impact of securitization on the cost of borrowing is
conducted by Hendershott and Shilling (1989). It isthe first study to utilize the jumbo-
conforming differential to assess the effect of GSES' securitizations. Between the early 1980s
and 1986, the authors observe a surge in GSES' securitization of loans below the conforming
loan limit, which are loans eligible for purchase by the GSEs. They hypothesize that the rapid
growth of GSE purchases in the 1980s reduced the yields on conforming loans when compared
to those on loans above the limit (jumbo loans). The authors use loan-level data collected in
California by the FHLBB monthly survey and separate the data into two time periods, May to
June 1978 and May to June 1986. These are the years before and after the GSES dominance
emerged. They reduce the dataset to study only fixed-rate mortgages, removing loans by
mortgage and commercial banks, loanswitha LTV ratio less than 70%, and loans with less
than a 25-year term to maturity. To test their hypothesis, they use OL S regression analysis to
examine the effect of changes in the loan size on changes in the effective loan rate. The model
includes dummy variables for the LTV ratios and whether the loan is at or under the
conforming loan limit. Results show that in 1978, the average interest rate for jumbo loansis 3
basis points higher than the interest rate for conforming loans. 1n 1986, the average interest
rate for jJumbo loans was 24 basis points higher. The authors conclude that the expansion of the

" Black, Garbade and Silber (1981); Chloewicki (1985); Hendershott and Shilling (1989); Nothaft, Gabriel and
Rothberg (1989); Passmore, Sparks, and Ingpen (2002); Naranjo and Toevs (2002).
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GSEs has reduced the yields on conforming loans. They also find that by 1986, the interest rate
for jumbo loans was 30 basis points higher than comparable loans. The interest rate for loans
that are just above the loan limit was 15 basis points higher than comparable loans. This study
supports the conclusion that the GSEs have created aliquid market for conforming loans,

which has then lowered the conforming fixed rate mortgages interest rate for consumers.

Numerous studies have since measured the jumbo-conforming yield differential using
different assumptions and models. Though the magnitudes of these differentials vary, the
studies consistently find a significant difference between conforming and jumbo interest rates.
The literature presents various reasons for this observed difference. Some studies attribute it to
the GSEs, which have created aliquid market for conforming loans, thus driving down the
conforming loan interest rate.”® Others studies attribute it to variables such as house-price
volatility.” We summarize the studies below.

Cotterman and Pearce (1996) examine how mortgage rates would adjust if Fannie Mae
or Freddie Mac securities were not perceived to have the implicit backing of the government.
They use the difference between the conforming and non-conforming interest rates as an
approximation of the magnitude of the effect of the GSEs on mortgage rates. Using fixed-rate
mortgage data from Californiaand 11 other states, Cotterman and Pearce (1996) estimate the
jumbo-conforming loan differential from 1989 to 1993 using Hendershott and Shilling’s (1989)
methods. They estimate that interest rates on conforming loans were 25 to 40 basis points
lower than on loans larger than the conforming loan limit in the 1990s. The authors
hypothesize that this differential arises due to the higher costs associated with securitizing
jumbo loans. They argue that non-agency issuers that securitize non-conforming loans account
for the GSE guarantee via more costly methods such as credit enhancements and securitizing
higher quality assets.

Ambrose, Buttimer, and Thibodeau (2001) offer adifferent explanation to the cause of
the jumbo-conforming rate differential. They suggest that house-price volatility may explain
the observed yield differential. The authors construct a mortgage-pricing model that requires an
input for house-price volatility to calculate the theoretical mortgage rates for conforming and

"> Cotterman and Pearce (1996).
6 Ambrose, Buttimer, and Thibodeau (2001).
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jumbo loans. Using house price data from 1980-1997, they empirically determine the price
volatilities for moderately-valued (conforming) homes and high-valued (jumbo or non-
conforming) homes. Controlling for other economic factors, they find that the volatility in
moderate and high value house prices has produced a significant jumbo-conforming yield
differential. Their model predictsthat, on average, house price volatility may account for more
than 20% of the yield differential. However, the magnitude of this impact depends on the
assumptions made about the economic parametersin the model.

The Congressional Budget Office (CBO) (2001) measures how much of the GSES
funding advantages have been passed on to consumers in terms of lower mortgage rates. The
CBO follows similar methods to those used by other studies but measures the jumbo-
conforming rate differential using a larger sample of nationwide data between 1995 and 2000.
The CBO estimates that the average yield spread between GSE securities and similar debt
issued by private lendersis 41 basis points. Of this 41 basis point advantage, the study
estimates that 25 basis points are passed on to borrowersin the form of lower interest rates.
The remaining 16 basis points are kept for the benefit of Fannie Mae and Freddie Mac
shareholders.

Passmore, Sparks, and Ingpen (2002) compare mortgage securitizations performed by
GSEs with those by private companies. The authors construct a model to generate atheoretical
spread between the rates paid on the MBS issued by the GSEs and private companies and the
rates on the underlying mortgages. They also analyze how the competitive or non-competitive
behavior of the GSEs affects mortgage rates. They then compare these values to the actual
spread calculated using MIRS data from 1992-1999. The authorsisolate a sample of
conforming loans and jumbo loans with similar characteristics and plot the difference in the
median interest rates. There is substantial variation in the spread, particularly when the spread
isnegative in 1994. The authors speculate that this may be due to new MBS pricing practices.
The average spread between conforming and non-conforming loans is 18 basis points during
the whole time period and 23 basis points excluding the years 1992-1994. Passmore, Sparks,
and Ingpen (2002) conclude that the GSEs generally lower mortgage rates, which is consistent
with their model results. This is more apparent when the GSEs behave competitively because
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the GSES' implicit support from the government allows them to sell securities without the
credit enhancements that are otherwise used by private firms.

McKenzie (2002) measures the jumbo-conforming yield differential using MIRS data
from 1986 to 2000. He uses OL S regression analysis with variables that other studies have
identified as affecting mortgage rates. These variables areloan size, LTV ratio, regional
dummy variables, time dummy variables, and a dummy variable to mark whether the loan is
above or below the conforming loan limit. He finds that controlling for these factors, the
average jumbo-conforming yield differential over 1986 to 2000 is 22 basis points while over
1996 to 2000, this differential isonly at 19 basis points.

Passmore, Sherlund, and Burgess (2005) examine the spread between jumbo mortgages
and conforming mortgages bought by GSEs using MIRS data from April 1997 through May
2003. They begin by developing atheoretical framework based on supply and demand in the
mortgage market to determine the factorsthat affect the jumbo-conforming spread. Other than
the impact of the GSE funding advantage, they identify mortgage demand, bank funding
capacity and liquidity in the jumbo market as additional factorsthat affect the spread. They
then regress the mortgage rate on various loan characteristics including a dummy variable for
jumbo mortgages to capture the jumbo-conforming spread. Last, they regress the estimated
jumbo-conforming spread on the factors derived from their theoretical model. The coefficient
on the GSE funding advantage is treated as the pass-through rate of the funding advantage to
consumers. The study finds that the average jJumbo-conforming spread is 16 basis points and
that the GSE funding advantage likely accounts for about seven basis points of this difference.

Blinder, Flannery, and Lockhart (2006) offer a new estimate of the jumbo-conforming
mortgage rate differential using a modified version of Hendershott and Shilling’ s model (1989).
Similar to prior studies, they include dummies in their models to account for the factors that
affect the observed difference between jumbo and conforming loans other than the effects of
securitization. Using MIRS data from April 1997 to May 2003, the authors construct three
models. The first studies the effect of changes in loan factors (e.g., LTV, principal amount, or
whether the loan is new) and market factors (e.g., current Treasury rates or month of
origination) on the jumbo-conforming yield spread. The second deals specifically with the
impact of securitization on near-conforming loans that are issued every November and
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December, before the OFHEO releases the new conforming loan limits in January of next year.
The authors argue that originators tend to offer lower interest rates to near-conforming loansin
anticipation of any conforming loan limit increases that may occur. Last, the authors
decompose the effect of credit and market factorsthat could affect ratesin the jumbo and
conforming markets. For example, they account for the observation that jumbo loan rates can
be more sensitive to variables such as LTV ratios than conforming loans. After controlling for
other factors, they estimate the rate on a conforming loan as if it were priced like a jumbo loan
with the same characteristics and vice versa. All three regressions produce similar estimates of
the jumbo-conforming spread, which is on average 25 basis points.

In arelated strand of research, Gonzalez-Rivera (2001) extends the analysis of the
GSES' securitization activity to document how the loans that they purchase for their retained
portfolios affect the mortgage yield spread. She tests for a cointegrating relationship between
GSE purchases and the mortgage yield spread in the secondary market and finds a significant
positive relationship. Her tests for causality indicate an interactive relationship between GSE
purchases and mortgage yield spread. She finds that an increase in the yield spread by one
basis point leads to an increase in GSE purchases by $554 million. She then testsfor a
cointegrating relationship between the primary market yield spread, the secondary market yield
spread and purchases. The results show that the secondary market yield spread is directly
related to the primary market yield spread. This suggeststhat the GSEs directly affect the
secondary market yield spread through purchases for their retained portfolios, which can then
lead to benefits in the primary market yield spread.

Naranjo and Toevs (2002) study the effect of Fannie Mae purchases and GSE
securitization on yield spreads relative to the 10-year Treasury rate for conforming and non-
conforming mortgages. They also calculate the jumbo-conforming spread. Results from their
models show that both types of activities significantly lower the yield spreads of conforming
and non-conforming loans. They find that when Fannie Mae increases its purchases by 10%,
the conforming yield spread decreases by 17 basis points, while the non-conforming yield
spread decreases by 8 basis points. This suggeststhat activity in the secondary market for
conforming loans also affects the non-conforming mortgage market, perhaps because lenders
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use the conforming mortgage market to hedge their non-conforming mortgages and to
determine the pricing of their securities.

Lehnert, Passmore, and Sherlund (2006) analyze the impact of portfolio purchases by
the GSEs on primary and secondary mortgage yield spreads. The paper uses a vector
autoregression (VAR) model of the relationship between GSE secondary market activities and
mortgage interest rate spreads for the period from 1993 to 2005. The model examines how
mortgage rate spreads react to a change in GSE portfolio purchases. The authors construct
impulse functions to test whether one standard deviation shocks in issuance and purchase have
asignificant effect on primary and secondary mortgage spreads. Although the model predicts a
positive correlation between purchases and spreads and a negative correlation between MBS
issuance and spread, both predictions have confidence intervals that include zero. Unlike the
studies discussed previously, the authors of this study were unable to find a statistically
significant relationship between GSE activities and mortgage yield spreads.

Some recent papers have addressed the impact of securitization on the cost of credit in
overseas markets. Pais (2008) examines the effects of securitization on mortgage rates set by
various types of lenders in the UK mortgage market. Pais finds that lenders who fund
mortgages through securitization (centralized lenders) are able to react more quickly to changes
in interest rates as compared to lenders who fund mortgages through bank deposits (depository
ingtitutions). This enables lenders that securitize to pass on interest rate changes faster to
borrowers. While faster responses to changes in LIBOR can have positive benefits for
borrowers, they can also leave borrowers relatively worse off in times of high interest rates.

B. Availability of Credit

Existing literature suggests that securitization increases banks' liquidity and hence
credit availability. Securitization allows issuing banks to convert traditionally illiquid loans
into marketable securities, and thus frees up capital for more loans.”” There are afew studies
that measure the impact of securitization on the access to credit for consumers and businesses;

" Loutskina (2005); Loutskina and Strahan (2006).
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there has been more work, however, on quantifying the role of GSE activity in increasing
mortgage credit within underdeveloped aress.

Studies conducted by Loutskina (2005) and Loutskina and Strahan (2006) examine the
role of securitization on reducing the impact of a bank’s financial condition on its willingness
to supply credit. Loutskina (2005) constructs a securitization index which measures a bank’s
ability to securitize the assets on its balance sheet at a given time. She examines how increased
potential liquidity arising from the ability to securitize has affected atraditional bank’s
willingness to supply credit. She regresses the log of real loan growth on a series of variables
including bank size, the securitization index, and a monetary policy indicator. Results show
that when the money supply is constrained (e.g., monetary tightening), banks with greater
ability to securitize their loan portfolios have smaller contractions in loan growth. The study
suggests that securitization increases the supply of bank credit across sectors including illiquid

business loans.

Loutskina and Strahan (2006) focus their analysis on the relationship between the
willingness of banks to approve jumbo mortgages, relative to non-jumbo mortgages and their
function of the banks' funding costs and balance sheet liquidity. They argue that conforming
loans have much greater liquidity than jumbo loans due to the market for these loans created by
the GSEs. This added liquidity cushions the impact of abank’s financial condition on its
acceptance rate. Their results show that the acceptance rates of conforming loans do not vary
with abank’s liquidity and funding costs, confirming that a bank’s financial condition seemsto
have no impact on its willingness to originate conforming loans. The results do show that the
acceptance rates of jJumbo loans are dependent on bank conditions. They find that banks with
more balance sheet liquidity and lower funding costs approve a greater percentage of jumbo
loans relative to non-jumbo loans. The authors conclude that low-cost funding and increased
balance-sheet liquidity increases the likelihood that banks approve jumbo mortgages, while
having no effect on the likelihood that banks approve non-jumbos loans. They suggest that
increased securitization has made access to funding less sensitive to the constraints of local
credit supply.

The empirical literature also contains some discussions about the impact of GSE
purchases on the availability of credit and increased housing market activity in underserved
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areas. Ambrose and Thibodeau (2004) evaluate the Affordable Housing Goals (AHG) on
increasing mortgage credit availability in specifically targeted MSAs. The AHG requiresthat a
specific percentage of GSE purchase activity be focused in low- and moderate-income areas.
The authors analyze the relationship between the volume of loan origination and the number of
borrowers from underserved areas, controlling for economic and demographic characteristics.
The authors also analyze seasoned loans purchased by the GSEs to test the impact of GSE
activity. Using HMDA data from 1996-1999, they find a positive relationship between total
mortgage originations and the percentage of underserved borrowers within the MSA, although
the effect was mainly limited to 1998. They also find that in MSAs where the GSE purchase
activity increased, the total mortgage origination volume also increased. They conclude that
this increased availability of credit in underserved areas demonstrates the positive effect of
increased GSE activity as mandated by the AHG.

Goderis et al. (2007) assess the impact of banks engagements in advanced credit risk
management on their target loan levels (they assert that banks adjust their current loan values
relative to previous years to obtain atarget level of loans). The authors find that banks that are
fully engaged in advanced credit risk management techniques (identified by the issuance of at
least one collateralized loan obligation) experience an increase in their target loan levels. The
authors argue that CLO issuance is an observable signal that a bank is involved in advanced
credit risk management and that CL Os are amongst the primary methods by which banks can
shift large amounts of risk off their balance sheets. They conclude that banks using advanced
credit risk management techniques result in a permanent increase in target loan levels of around
50%, though adjustment to this target indicates that the impact on actual loan levelsis spread

over many years.

Recent literature in the wake of the financial crisis that began in 2007 note that
securitizations increased the availability of mortgage credit, but perhaps at the expense of
improper credit-risk rationing that contributed to the spike in mortgage defaults and arguably
gparked the crisis. Mian and Sufi (2008) examine the financial crisis in the context of mortgage
defaults at the zip-code level that they assert occurred disproportionately more in subprime zip
codes (they define subprime zip codes as those in the highest quartile of zip codes based on the
fraction of residents with a credit score below 660). The authors document that the higher
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defaults coincided with an unprecedented expansion of mortgage credit between 2002 and 2005,
again disproportionately higher in subprime zip codes. They examine three possible
(competing) explanations of the subprime mortgage expansion and the subsequent rise in
defaults: (i) improvements in the credit-worthiness of subprime borrowers as evidenced by
better income prospects, (ii) an outward shift in the supply of mortgage credit, and (iii) higher
house price growth expectations that would lower the estimated losses given default for lenders
and thereby relax lending standards. The authors find evidence for the second scenario, supply-
side factors, and attribute the growth to the rise in securitizations, especially those from
subprime zip codes. Furthermore, they note that default rates from 2005 to 2007 increased
significantly more in zip codes where mortgages were sold in private securitizations or non-
commercial bank finance companies during the boom in 2002-2005, perhaps a sign of a moral
hazard created by the securitizations.

C. Dispersion of Risk

The literature suggests that banks securitize their assets because pooling and tranching
can result in risk diversification and effective risk sharing among many investors.”® The
empirical literature analyzing the effectiveness of securitization in dispersing risk, however, is
limited. Only recently have a number of studies been published that quantitatively look at the
impact of securitization on an issuing bank’ s risk profile.

Dionne and Harchaoui (2003) analyze the impact of securitization on capital ratios and
then on bank risk. They examine the relationship between securitization and risk-adjusted
capital ratios. Using data from Statistics Canada s Securitization Survey (1988 — 1998), they
find that increased securitization reduces risk-adjusted capital ratios. They question whether
securitization increases the riskiness of banks as measured by its change in credit risk.” The
authors suggest that Basel | regulatory requirements do not provide the most efficient
framework for banks to assess the riskiness of assets.

"8 Greenbaum and Thakor (1987); DeMarzo (2005); Franke and Krahnen (2005); Jiangli, Pritsker, and Raupach
(2007).

" Dionne and Harchaoui (2003) define credit risk astheratio of provisions for banks unrecoverable loansto total
assets or the total risk weighted assets to total assets.
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Franke and Krahnen (2005) and Hansel and Krahnen (2007) measure the changesto a
bank’s systematic (beta) risk after a securitization announcement in Europe. The overall risk of
an issuing bank is dependent on how it decides to reinvest the proceeds from securitization. A
bank that reinvests in risk-free assets is expected to have less overall risk, compared with a
bank that expands its loan originations and thus increases its risk exposure. Hansel and
Krahnen (2007) construct several models to measure the change in beta after a securitization
announcement; beta is measured against the DJ Euro Stoxx 600 market index. In amost all
models, the estimated change in beta due to a securitization announcement is positive and
statistically significant. Results from the studies show that a bank’s beta tends to rise after a
securitization announcement (about 64% of the time) with an average increase of 0.024 for the
overall model. The second part of the analysis involves regressing the estimated change in beta
on anumber of firm-specific factors (i.e., portfolio size, profit, equity ratio, etc.) to determine
the source of the change in systematic risk. They find that the change in beta is higher
following a securitization announcement for banks that have a lower return on equity and a
lower equity ratio. This indicates banks that are financially weak experience a higher increase

in their systematic risk relative to banks that are financially sound following securitization.

Securitization is also viewed as a method of hedging interest raterisk. The literature
suggests that securitization allows banks to respond to changes in the interest rate environment
in several ways. It gives banks more choices on how to hedge their assets. For example, they
can do so by changing the duration of assets through pooling and tranching loans into securities,
buying investment-grade tranches of a deal, or retaining the residual tranche.®® Securitization
also provides greater access to capital. Thisis consistent with the empirical study conducted by
Loutskina (2005) that showsthat banks that are able to securitize more easily are more liquid

and therefore less sensitive to shocks that arise from changes in monetary policy.

Another topic of research is the impact of retaining the first loss piece® in a
securitization transaction. Because of potential moral hazard and adverse selection problem,

issuing banks often hold on to the residual tranche of a securitization. By selling the senior

8 Hess and Smith (1988).
8 Thefirst loss piece holds the default risks of the collateral in the portfolio. Franke and Krahnen (2005).
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tranches to investors, banks lower their tail risk, which isthe risk of extreme unexpected

losses.® Their combined effect can effectively reduce a bank’ s exposure to extreme losses.®®

D. Market Liquidity

We are unable to find any empirical studies that measure the impact of securitization on
transparency in the markets. Recent reports have identified that the lack of transparency has
been a source of weakness within the structured finance market.*

IV. The Credit Crisis and the Role of Securitization

Since the start of the ongoing credit crisis, some academics have pointed to aspects of
securitization as contributing causes to the crisis. Others have disagreed and the controversy is
far fromover. For example, Berndt and Gupta (2008) and Keys, Mukherjee, et a. (2008) argue
that securitization led to a decline in lending standards, while Bhardwaj and Sengupta (2008)
concluded that there is no marked decline in underwriting standards. Franke and Herrmann
(2007) and Hellwig (2008) cite the complexity of securitization and lack of transparency as a
contributing factor to the crisis. Bannier and Hansel (2007) argue that securitization is an
important risk sharing tool, while Longstaff (2008) examines how securitization created “cross-
market linkages® leading to contagion with shocks being transferred from one sector to another.
The recent literature also discusses other factors leading to the credit crisis. This section of the

study discusses the recent literature on the causes of the credit crisis.

The literature discusses a variety of factors leading to the crisis. First are housing prices.
The continuous increase in housing prices in real terms and its deviation from rents and
building costs since the late 1990s has created a housing bubble that burst by mid 2006. A
decline in housing prices prohibited borrowers from refinancing and increased default rates

8 Franke and Krahnen (2005).
8 Jiangli, Pritsker, and Raupach (2007).
8 Bank of England (2007); The Financial Stability Forum (2008).
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(Mizen, 2008 and Gerardi et a., 2008). Second, credit rating agencies were criticized for their
inability to accurately price risk (Calomiris, 2008). Third, regulation is said to have failed in
keeping up with innovation (Berndt et al., 2008 and Brunnermeier, 2008). Fourth, leverage is
said to magnify losses and create spirals in which asset prices continue to fall (Mizen, 2008,
Greenlaw et al., 2008 and Buiter, 2008). Fifth, accounting, and notably mark-to-market
accounting, is often criticized for being impractical during turbulent times (Gorton, 2008 and
Brunnermeier, 2008).

We divide the remainder of this section into two parts: 1) an overview of recent
academic analysis of the role of securitization in the crisis, and 2) other factors contributing to
the crisis. The former discusses moral hazards, lack of transparency and increased contagion as
the main criticisms of securitization. The latter analyzes other contributorsto the crisis
including housing prices, mark-to—market accounting, regulations and rating agencies.

The Role of Securitization in the Credit Crisis

A. Impact of Securitization on Incentives

There is a controversy in the recent literature over the impact of securitization on
incentives. Hull (2008) argues that agency problems in the banks' originate-to-distribute model
may have contributed to the crisis and casual empiricism suggests that the interests of mortgage
originators were not aligned with those of investors. 1n some cases, the mortgage originators
keep the equity tranches which helps to align the interests of the originators and the investors.
Hull acknowledges that securitization, however, did not in many instances remove credit and
other risks associated with securitized mortgages from the originators' /sponsors’ books. Often
the AAA tranches of the securities were bought by other parts of the banks. Hull also stresses
the importance of securitization as useful tool, but suggests that it helped in the creation of the
housing bubble and cites the findings of Keys (2008) that links securitization to lax

underwriting standards as evidence.

Similarly, Hellwig (2008) discusses the fact that if originators held the equity tranches
of securitizations and if, due to the packaging and diversification, the probability of portfolio
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returns falling short were negligible, then moral hazard risks would also be negligible.
However, he notesthat often originating institutions did not hold the equity tranches of the
portfolios that their securitizations created. Furthermore, macroeconomic factors such as
national housing prices necessarily create a correlation amongst mortgages, even from different
geographic locations. Hellwig concludes that the moral hazard created by securitization was
among the contributing factors of the recent crisis.

Ashcraft et al. (2008) describe various frictions in the securitization process leading to
conflicts of interest including: (1) complexity of some of the subprime products: some of the
products were too complex, leading to misunderstanding of or misrepresentations to the
borrowers; (2) credit ratings: there are not sufficient distinctions between structured and
corporate ratings; (3) lack of due diligence by the asset managers. the authors argue that this
reduces the incentives for the arranger to conduct proper due diligence; and (4) errorsin credit
ratings. the rating agencies assigned ratings to subprime MBS with significant errors according
to the authors. No empirical evidence was provided to support the authors' analysis.

Mian and Sufi (2008) also suggest that securitization may have created a moral hazard
for originators. They argue that a securitization-driven shift in the supply of mortgages to
subprime borrowers strongly contributed to the expansion in mortgage credit from 2002 to
2005 that was subsequently followed by a sharp increase in mortgage defaults from 2005 to
2007. They note that the growth in originations and securitizations in subprime zip codes
(defined as zip codes in the highest quartile of zip codes based on the fraction of residents with
acredit score below 660) occurred despite worsening credit conditions such as negative income
and employment growth in these same zip codes. They also acknowledge that aternative
channels other than moral hazard could help explain how securitization contributed to the
increase in the supply of credit. They offer Fannie Mae and Freddie Mac’s advocacy of
affordable housing expansion and technological advancements in risk management as possible

aternatives.

Schwarcz (2008) finds the moral hazard argument weak and argues that lower lending
standards may have been caused by distortions that resulted from a liquidity glut. Lenders, he

proposes, may have competed aggressively for business and allowed mortgagors to borrow
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almost completely on the assumption of future home price appreciation. Schwarcz (2008) also
argues that the originate-to-distribute model cannot be held accountable for lower mortgage
underwriting standards because standards were not similarly lowered on other assetsthat were
securitized. Instead, Schwarcz (2008) contends that other conflicts of interest, unrelated to
securitization, involving ordinary agency costs, as well as a combination of herd mentality and
complacency may explain the decline in underwriting standards.

Rajan, Seru, and Vig (2008) examine mortgage default models and their failures in
predicting the rise in subprime mortgage defaults in the 2002-2007 period. They argue that a
fundamental cause was that the models relied heavily on “hard” information about borrowers
(such as FICO scores and loan-to-value ratios) and largely ignored changes in lenders
incentives to collect “soft” information (such as the likelihood of borrowersto lose their jobs or
other upcoming expenses for borrowers). The authors assert that securitization increased the
distance between lenders and the ultimate party bearing the default risk of the loans (investors).
Furthermore, asthe “soft” information would not be verifiable by investors, they would have to
depend solely on the “hard” information. This, they argue, created a moral hazard for lenders.
Their empirical analysis finds that a default model made in alow securitization period (pre-
2002) under-predicts defaults during high securitization period (2002 and beyond).
Additionally, they find that FICO scores and loan-to-value ratios explain an increasing share of
the variation of mortgage rates over time and that the variance of interest rates actually declines
over time, consistent with the notion that these hard signals are the primary factors in the
pricing decision. The authors also discuss the decline in home prices as a potential cause of the
mortgage defaults, but argue that the model deterioration occurs as early as 2002, when home

prices were still experiencing strong growth.

B. Impact of Securitization on Underwriting Standards

Several recent academic studies analyze whether securitization led to weak
underwriting standards and reach different conclusions. Dell’ Ariccia, Igan, and Laeven (2008)
conclude that the expansion in the subprime mortgage market was associated with easing of
credit standards and those areas that witnessed expansion fastest had the most lax credit
standards. Denial rates and loan-income ratios are used as indicators of lending standards and
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these show a decline in lending standards during the period 2000 to 2006. It isworth noting
that the authors do not control for the credit characteristics of the borrowers (e.g. FICO) but use
economic and demographic variables. The explanatory variables include average income,
income growth, unemployment rate, self-employment rate, number of competing lending
institutions, home price appreciation and the number of loan applications. 1n addition, they use
adummy variable for securitization based on whether the loan was securitized and kept on the
books of the originating institution or sold to another party.

Chomsisengphet, Murphy, and Pennington-Cross (2008) examine the factors
determining the demand for adjustable rate, non-amortizing, balloon, and interest-only
mortgages using LoanPerformance data for the period 2000 to 2007. They conclude that
economic and financial factors such as home price appreciation, unemployment rates, debt-to-
income ratios, average income, and credit scores cannot explain the demand for non-traditional
mortgage products. Rather, the explanation, they argue, could be aresult of relaxed
underwriting standards, increased steering by originators to these products, or ashift in

borrower’s preference.

Keys, Mukherjee, Seru, and Vig (2008) provide empirical evidence to suggest that
securitization adversely affect the screening incentives of lenders. More specifically, they find
that conditional on being securitized, the portfolio that is more likely to be securitized defaults
by about 20% more than a similar profile group with alower probability of securitization.
Using loan level data obtained from LoanPerformance during the period 2000 to December
2006, they test how lender behavior varies at a FICO score of 620.° The authors use a FICO
score of 620 because they are concerned with the “differential impact securitization has on
behavior of lenders around the cutoff.” Keys, Mukherjee, Seru, and Vig (2008) hypothesize
that “as we approach the cutoff from either side, any unobservable differences in features of the
loans should disappear to the limit.” Thus, any differences that do arise are the result of
differences in lending screening standards above and below the ad-hoc cutoff for securitization.
As Bhardwaj and Sengupta (2008) point out, a credible test of this hypothesis requires data on

% Keys, Mukherjee, Seru and Vig (2008) use a FICO score of 620 as an ad-hoc cutoff point because of the rule of
thumb in the lending market which makes securitization of loans more likely if a certain FICO score threshold is
attained.
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loans that have been securitized and loans which were retained on the originators books. Also,
the rationale of choosing the FICO of 620 as the cutoff and ignoring all othersis not clear or
justified in the article. More importantly, Bhardwa] and Sengupta (2008) demonstrate that the
loan-to-value ratios and mortgage rates are endogenously determined in the case of subprime
loans. The endogeneity problem was never addressed by Keys et a and could potentially lead
to abiasin their results.

Deyanyk and Van Hemert (2008) find that the quality of loans deteriorated for six
consecutive years before the credit crisis and that securitizers were, to some extent, aware of it.
They further conclude that the rise and fall of the subprime mortgage market follows a classic
lending boom-bust scenario, in which unsustainable growth leads to the eventual collapse of the
market. They examine subprime loans in the U.S. from 2001 to 2007 and find that over time,
the number of full documentation loans decreased while the average combined loan-to-value
(CLTV) ratio increased.

Purnanandam (2008) also examines the originate-to-distribute model and concludes that
the originate-to-distribute model resulted in the origination of inferior quality loans by these
banks. The empirical analysis shows that banks with higher securitization levels had a higher
percentage of mortgage charge-offs after the disruption of mid-2007 because it became more
difficult for banksto sell the loans. Using bank charge-offs as a measure of loan quality, the
author uses a balanced panel and a difference-in-difference approach for the seven quarters
between 2006-Q3 and 2008-Q1. The author does not include any variables to control for the
borrowers credit quality such as FICO scores, loan-to-value ratios, or default history.

Bhardwaj and Sengupta (2008) conduct an empirical study using loan level datain
which they conclude that there is no evidence of a marked decline in subprime underwriting
standards post-2004. The authors show that underwriting may have weakened along some
dimensions (such as lower documentation levels) but it certainly strengthened along others
(such as higher FICO scores). They argue that while underwriting standards may have been
poor to start with, the lax underwriting standards cannot be the reason for the collapse in the
subprime mortgage market.

NERA Economic Consulting 54



Moreover, the authors stress two important factors: 1) the multidimensional nature of
credit risk. Lenders often compensate for the increase in risk ex ante by raising the
requirements along other dimensions. So, one has to take various factors into account when
controlling for the credit characteristics of borrowers; and 2) the endogeneity problem,
especially when using the loan-to-value ratio and the mortgage rates as explanatory variables
for the performance of the loans. While loan-to-value ratios and FICO scores determine the
credit risk of a borrower, the terms of the credit risk are determined by the borrowers’ attributes.

Gerardi et a (2008) show that while loans originated in 2005 and 2006 carry extra risk
factors, particularly increased leverage, the underwriting standards alone cannot explain the

surge in foreclosures.

Anderson, Capozza, and Van Order (2008) examine foreclosure rates since the late
1970s and conclude that technological enhancements in origination processes and automated
underwriting systems helped to create relaxed lending standards. They characterize two periods
of deterioration: the first occurred in the mid to late 1990s, where lowering credit standards
such as loan-to-value ratios were clearly visible, and the second post-2002, when securitization
created moral hazards for lenders that were not immediately visible in the “hard” credit
characteristics such as loan-to-value ratios and credit scores. Furthermore, the latter part of
2005 and 2006 witnessed economic conditions (and specifically, home prices) that began to
worsen, exacerbating the problem. They suggest that relaxed underwriting standards and
unfavorable economic conditions had an equal share in explaining the recent surgesin
foreclosure rates.

Liebowitz (2008) argues that while the reversal of a housing bubble is among the main
causes of the sharp rise in defaults in recent years, the housing bubble itself was caused by a
decline in lending standards precipitated by increased pressure from various branches of the
government since the early 1990s. He asserts that home-ownership goals, especially those
targeted amongst poor and minority Americans, fueled a decline in lending standards that led to
lower down payments and a relaxing of due diligence around borrowers' credit characteristics
that contributed to the current crisis. The subsequent rise in demand created a housing bubble

that also attracted speculators who increased the demand for exotic mortgage products such as
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option adjustable-rate mortgages and others. The decline in home prices caused these
speculatorsto abandon their investments, resulting in the surge in foreclosures that are mainly
among the adjustable, rather than fixed-rate mortgages.®® Furthermore, the author opines that
attempts to blame the subprime sector (and elicit subprime lending practices) are misguided, as
both the prime and subprime segments showed similar patterns of spikesin foreclosures.

The debate over the impact of securitization on the underwriting standards continues.
Some academics like Keys (2008) believe the originate-to-distribute model is the cause of the
crisisand argue that securitization led to lax underwriting standards. Others such as Gorton
(2008) and Bhardwaj (2008) view this as an overly simplistic explanation of the crisis and point
to the bankruptcy of the top subprime lenders as evidence that the originators retained

significant exposureto risk of the underlying mortgages.
C. Information Asymmetries and Transparency

Gorton (2008) statesthat securitization is not the problem. “It is not the cause of the
crisis. Securitization is an efficient form of financing and there is no evidence that thereisa
systematic agency problem in its functioning. Rather the particular form of the design of the
subprime mortgages is at the root of the problem. It was highly sensitive to housing prices, and

this sensitivity was passed through to a variety of other financial structures.”®’

Still, Gorton (2008) argues that the way structured products distribute risk is opagque.
When one party in atransaction has more information than another, an incentive is created for
the former party to use the information to their advantage. The same concern about the lack of
transparency and complexity of the financial mortgage products are echoed by Schwarcz
(2008) and Hull (2008). Hellwig (2008) also opinesthat the lack of transparency meant that
the extent of systemic risk exposure could not be foreseen by the various market players. He
discusses that funding troubles at one firm can quickly spread to other firms due to the
“lemons’ problem, where in the presence of asymmetric information, potential investors fear

8 Anderson, Capozza, and Van Order (2008) also note that forecl osures spiked for adjustable rate mortgagesin
end-2006 and 2007 across both the prime and subprime markets.

8 Gorton, September 2008, p. 77.
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that sellers are trying to unload their lower-quality assets and so they pull funding entirely or, at
the very least, demand deep discounts for them.

Schwarcz (2008) discusses how the complexity of financial products resulting from
securitization can deprive investors from the information required for markets to work
efficiently. Hull (2008) discusses the complexity of some of the securitized products that were
traded and states that investors did not understand them enough to accurately determine their
cash flows.

Brunnermeier (2008) adds that the extent of securitization is a distinguishing feature of
thiscrisis. He explains that it made it more opaque for ingtitutions to assess their exposure to

counterparty risk and also made it more difficult to value these structured products.

Loutskina and Strahan (2008) provide an interesting analysis of the role of information
that does not directly relate to securitization. They show how inadequate information helps
explain the real estate bubble and crash. The authors argue that lenders who are concentrated in
few markets behave like informed investors, while diversified lenders behave like uninformed
investors. Concentrated lenders are said to earn higher profits than diversified lenders. The
authors show that the share of concentrated lenders has declined over the past 15 yearsto
nearly zero in 2006. Asaresult, the authors argue that the real estate market became
dominated with uninformed investors which set the stage for the bubble and then the crash.

D. The Role of Securitization in Risk Dispersion and Contagion

A positive consequence of securitization is its ability to redistribute and diversify risk.®®
However, in light of the crisis, economists have increasingly cited contagion through
securitization as a major contributor to the current crisis. This contagion, or transmission of
shocks from one source to another may not actually decrease risk, but rather spreads it to other
market participants. Brunnermeier (2008) refersto this as “ spillover effects’ and Chan-Lau and
Ong (2007) claim that securitization may “magnify shocks’ since they disperse risk.

8 See Dionne and Harchaoui (2003) and Franke and Krahnen (2005).
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Gallegati et a. (2008) argue that interdependencies created through securitization are
beneficial when the economic environment is favorable, but detrimental when the environment
worsens. They suggest that a likely primary explanation is the process of securitization itself as
it causes linkages to be formed that increase the risk of contagion. The authors conclude that
linkages between financial actors reduce the likelihood of individual defaults when economic
conditions are good, but the expected number of defaults becomes higher in times of downturn
and the defaults become a systemic failure.

Hénsel and Krahnen (2007) analyze whether the credit risk transfer instruments affects
the risk taking by financial institutions. Using dataon European CDOs, the authors find that
the issue of CDOs raises the systemic risk of the issuing banks. Similarly, Michalak and Uhde
(2008) find that securitization has a positive correlation with European banks systemic risk.
However, this result only holds for approximately 57 percent of their sample; the other 43
percent of banks saw lower systemic risk with securitization.

Using data on CLOs by European financial institutions, Bannier and Hansel (2007)
examine the influence of firm-specific as well as macroeconomic factors on institutions’
securitization decision. They find that the probability of a bank engaging in loan securitization
increases with bank size (measured by total assets), decreases with banks’ liquidity (measured
by the ratio between money lent to other banks and money borrowed from other banks), and
increases with credit risk (ratio of credit risk provision to net interest income). As such, they
conclude that securitization transactions are used to reduce banks exposures to default risk and
to increase their liquidity situations.

Recent research has also considered the role of securitization in risk-sharing at a
macroeconomic level. Hoffmann and Nitschka (2008) find that countries with the highest
degrees of mortgage securitization experience consumption volatility, conditional on
idiosyncratic business cycle shocks, that is 20 to 30 percentage points lower than countries
without these secondary markets for mortgages. The authors note that their results are not
inconsistent with the current crisis, although their data end in early 2008. They argue that the
increased international risk sharing implies that a domestic housing bust can be spread into a
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global problem. They suggest that securitization helps share the costs of the crisis
internationally.

Causes of the Ongoing Credit Crisis

E. Housing Prices as the Trigger of the Credit Crisis

There isalmost a consensus that the burst of the housing bubble is the main cause of the
current crisis. Mizen (2008) discusses how the credit crunch occurred when house prices fell
and subprime mortgage defaults increased. He discusses the introduction of new assets based
on subprime and other types of mortgages, which were securitized and were considered safe.
He argues that they were not as safe as the rating suggested because they were tied to house
prices, and while house prices were rising, the assets offered higher returns than assets with
similar risk ratings. However, as house prices began to fall, foreclosures on mortgages began
toincrease. To make matters worse, investors, he argues, had concentrated risks by leveraging

their holdings of mortgages in securitized products leading to magnified losses.

Bhardwaj and Sengupta (2008) argue that the story of the subprime mortgage crisisisa
story of mortgage prepayments. The continuous increase in housing prices since 1995 had a
positive impact on the ability of subprime borrowers to prepay and reduced the rates of defaults,
according to the authors. Using loan level data, they show that the rise in the house price index
led to a higher probability of prepayment and a lower probability of default.

Gerardi et al. (2008) attribute much of the dramatic increases in foreclosures that took
place in Massachusetts between 2006 and 2007 to falling house pricesin 2005. Using a
“competing risks, proportional hazard, duration model of default and sale, and using a set of
proxies’ to control for certain variables, they find that the probability of success, as defined by

the ability to remain in the house or elect to sell, is very sensitive to house price appreciation.®

8 See Gerardi et al. (2008), p. 35.
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Mayer et al. (2008) examine the rise in mortgage defaults in the context of the
characteristics of subprime and Alt-A loans. They argue that loosening underwriting standards,
combined with declining home prices, were the main, immediate contributorsto therise in
mortgage defaults. They posit that home price appreciation likely fueled the growth in the non-
prime mortgage markets

Similarly, Doms, Furlong, and Krainer (2007) assess three main potential factorsto the
rising subprime delinquency rates: (i) riskier borrower pool, (ii) local economic weakness, and
(iii) local home price appreciation and the decline in growth rates. The authors find that while
all three factors contribute to the decline in performance, the best single predictor is the recent

patterns in home price appreciation.

F. The Role of the Rating Agencies

The controversy over the role of the rating agencies is ongoing. In atheoretical paper
that discusses the origins of the subprime turmoil, Calomiris (2008) statesthat rating agencies
were using unrealistic assumptions about subprime risks which were fundamental to the growth
of the subprime market in the years leading to the crisis. The author notes the ratings agencies

failed to revise their unrealistically low expected losses on subprime mortgage securities.

Some recent research also focuses on the ratings agencies’ lack of transparency
regarding ratings. Crouhy, Jarrow, and Turnbull (2008) state that rating agencies have been
unclear about the precise meaning of their ratings for structured product bonds and the
robustness of their methodologies for such products. The authors argue this poses a problem
because unsophisticated investors in complex securitized assets lacked the same level of
information that the loan originators had about the quality of the underlying assets. They began
to rely heavily on credit ratings to assess their risks. Investors may have even used credit

ratings as a sufficient metric for assessing risks.

Fender, Tarshev, and Zhu (2008) demonstrate, using a hypothetical CDO, that shocksto
assumptions used in the credit ratings can affect CDO tranche ratings more than similar
corporate bonds. The reason is the tranching process, which resultsin (i) a nonlinear
relationship between the credit quality of underlying assets and those of tranched products, and
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(i) ahigher sensitivity of the ratings of tranched products to changes in the systematic risk
factor.

Manns (2008) arguesthat ratings agencies were virtual prerequisites for most debt
issuances, and yet had no accountability or incentive to perform their role as “ gatekeepers of
risk.” The author advocates accountability through the use of SEC-administered user fee
systems where creditors would finance the ratings, not the issuers of the debit.

G. The Role of Leverage in Amplifying Losses

Leverage has also been discussed as a contributing factor to the crisis by amplifying
losses. Mizen (2008) states that subprime mortgage investors concentrated their risks through
leveraged positions using borrowed funds and this magnified losses when the housing bubble
burst and defaults surged. He explainsthat asrealized losses are reflected on the total,
leveraged portfolio, even small losses can greatly impact the initial capital. For example, a
highly leveraged investor with a leverage ratio of 20:1 would experience a 100 percent loss of
initial capital on just a5 percent realized loss. Thus, a heavily leveraged portfolio can
experience total loss of capital even when default rates are low.

Buiter (2008) discusses the role of leverage and its procyclical pattern. When assets are
marked to market, increases in asset prices tend to be associated with rising leverage and falling
asset prices with declining leverage. This procyclical pattern of leverage is reinforced by Basel
capital adequacy requirements. He explains that banks have to hold a minimal fraction of their
risk-weighted assets as capital, so when the economy is booming, a given amount of capital can
support alarger stock of assets. The banks then seek to purchase assets, which in turn puts an
upward pressure on them and creates a positive feedback loop.

Greenlaw et al. (2008) describe the financial intermediary sector as one comprising
leveraged institutions whose capital is much smaller relative to the assets they hold. In the face
of credit losses that erode capital, these institutions tend to scale back leverage and rebuild
capital. Dueto the de-leveraging, the overall lending reduction is many times larger than the
losses in capital. They argue that this reduction in lending may have been the link between the
initial problems that began in the mortgage markets and the deeper crisis affecting the overall
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economy. The authors explain the current credit crisiswill abate if one or more of the
following holds: banks and brokers contract their balance sheets to have desired level of
leverage, banks and brokers raise equity capital to obtain desired level of leverage, or

perceptions change to a better outlook so that the current level of leverage is desirable.

Hellwig (2008) notesthat leverage by conduits and structured investment vehicles
reached levels not previously seen by hedge funds and others, sometimes reaching close to
100%. The problem was further exacerbated by the fact that these vehicles engaged in maturity
transformation, where they invested in long-term securities but financed themselves with short-
term debt. The author argues that when refinancing the short term funding becomes an issue,
the sale of assets at depressed prices sometimes becomes the only alternative, thereby putting
downward pressure on the valuation of all institutions holding similar assets.

H. Accounting

Accounting rules have also received attention as contributorsto the crisis. Off-balance
sheet accounting treatment of many securitization structures under U.S. GAAP (FAS Statement
140 and Interpretation FIN 46R) has often been cited as responsible for disguising the presence
and disclosure of risks that would be more apparent had the related exposure remained on-
balance sheet.* Fair-value accounting has also received considerable attention. Gorton (2008)
discusses the Financial Accounting Standards Board Statement 157, Fair Value Measurements,
effective for years beginning after November 2007, that defines fair value as the price that
would be received to sell an asset in an “orderly transaction between market participants.” He
describes the current crisis as a panic that has inhibited traders from trading and led to a virtual
disappearance of normal market function. The author argues that in the absence of reliable
market prices, mark-to-market accounting rules forced large write downs and reduced GAAP-
governed capital, thereby causing firms to issue more securities and sell more assets at
unfavorable terms, thereby further depressing prices and exacerbating the problem. Similarly,
Brunnermeler (2008) also argues that mark-to-market accounting makes losses visible and so
feeds a downward spiral of losses. He also notes, though, that a mark-to-market methodology

serves to make losses transparent and thereby reduces asymmetric information.

% See for example, Herz (2008).
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However, there are academics who believe that mark-to-market accounting principles
actually provide awarning of existing issues and that they are unfairly being blamed for the
crisis. Caprio et al. (2008) sate that akey reason behind the change to mark-to-market
accounting was to require troubled financial firms to recognize and resolve developing losses
more promptly than in the past. They assert that the most serious accounting impact in creating
and deepening the securitization crisis was not the mark-to-market methodology but rather
firms' use of off-balance-sheet extensions to warehouse risks that they would eventually have
to bring back on to their balance sheets when losses began to accumulate. The authors point
out that fair value accounting (in which mark-to-market is an option) does allow for “mark-to-
model” for certain portfolios over the use of transaction prices.
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V. How Did We Get Here? The Story of the Credit Crisis

A. Introduction

Since August 2007, approximately 40 banks, a major insurance company, government
sponsored enterprises (Fannie Mae and Freddie Mac), and several investment banks have either
failed or required substantial government assistance.”* till, the financial crisis has yet to show
signs of coming to an end. One may wonder, how did problems that first manifested in a
relatively small part of the mortgage market lead to a contagion affecting other types of credit
including credit cards, student loans, and others, and then quickly spread to threaten the
liquidity and possible solvency of many financial institutions around the world?

There is no easy answer to this question, but as the crisis unfolds, there are several
possible explanatory factors. In this section, we examine the problems in the mortgage markets
and the subsequent contagion that led to the current credit crisis and provide a critical analysis

of the possible contributing factors.

Aswe write this section, global equity indices have declined substantially, lending
remains anemic, and most of the major world economies have now entered recessions. On
September 17, 2008, the yield on 1-month Treasury bills dropped to aimost zero, 0.07 percent
to be exact, arate unseen since 1941. Investors were willing to hold Treasury bills even
without earning a yield, which is equivalent to keeping one' s savings under a mattress. The
yield on Treasury bills has been declining since January 2007 and dipped significantly around
the collapse of Bear Stearnsin March 2008 and then again in September, asillustrated in
Figure V.1. Thislevel of market stressindicates extreme risk aversion and the extent of the

current panic.

%! See the FDIC' s “Failed Bank List,” http://www.fdic.gov/bank/individual /failed/banklist.html. The figures are as
of February 20009.
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FigureV.1. 1-Month Treasury Bill Rates
Daily Data from January 2, 2007 through September 17, 2008
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Notes and Sour ces:
All data are obtained from the Federal Reserve.
The 9/17/2008 drop to 0.07% represents the lowest U.S. Treasury yield since 1941 (Financial Times).

B. First Signs of the Credit Crisis in the Subprime Market

Unlike other financial crises in recent history, the current crisis started in the housing
sector. A combination of various industry trends, along with a change in the economic
environment over the past five to seven years, led to a surge in delinquencies and foreclosures
in the mortgage market. The first signs of trouble appeared in arelatively small portion of the
mortgage industry known as “subprime.”

There is no legal definition for a subprime borrower, but lenders use a combination of
characteristics to identify one, including:
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Borrowers with lower credit scores;*”

High debt-service-to-income ratio, greater than 40 percent on average;

Higher loan-to-value ratio of 80 percent or more;

Smaller loan size of $100,000 on average;

L ess documentation; and/or

Higher mortgage rates of 200 basis points on average over prime borrowers.”

From the early 1990s to 2006, housing prices increased at a national level. This
continuous growth in prices meant that even if a subprime borrower’s personal finances were
stressed, the increase in his home's value often gave him the option to refinance or even sell
instead of going into delinquency. Furthermore, because mortgage rates remained low for most
of 2000 to 2005, one was usually able to refinance into another low-rate product. Asaresult,
subprime mortgage originations and securitizations increased between 2001 and 2006 by 274
percent and 431 percent, respectively, as shown in Figure V.2. During the same time period,
all types of mortgage originations significantly increased, including prime, Alt-A and jumbo
mortgages.

2 Michael Staten, Professor and Director, Credit Research Center, Georgetown University, “ Subprime Lending:
Defining the Market and its Customers,” Testimony before the United States House of Representatives
Committee on Financial Services (March 2004).

% Sumit Agarwal and Calvin Ho, “ Comparing the Prime and Subprime Mortgage Markets,” Chicago Fed Letter
(August 2007).
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Figure V.2. Subprime M ortgage Originations and MBS Issuance
Annual Data from 2001 through 2006
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Sour ce: LoanPerformance and SourceMedia.

1. Factors Leading to the Deterioration of Mortgages

The use of adjustable rate mortgages (“ARMS’), particularly for subprime borrowers,
has increased in recent years. An estimated 80 percent of subprime borrowers received ARMs
or hybrid loans.** An example of these types of loans is the so called “2/28." These are loans
that are made at fixed low rates for the first two years after which the mortgage rate adjusts
upwards. The ability to refinance after the two years becomes especially important for
subprime borrowers who rely on the increase in the value of their houses to be able to roll into

another mortgage.

However, interest rates sarted to rise in 2004, in part causing the deceleration and

eventual decline in housing prices. Subprime borrowers—ones with poor credit history by

% Susan Wachter, Professor, University of Pennsylvania’s Wharton School of Business, “What kinds of |oans do
subprime borrowers get?’ http://www.npr.org/templ ates/story/story.php?storyl d=9096735.
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definition—were the first to feel the impact.”® They could no longer rely on low mortgage rates
and rising home prices to provide them with the opportunity to refinance in order to extract
equity from their homes or to sell them for a profit. Infact, for many, the increasing interest
rate environment meant an increase in debt service. Asaresult of these factors, many subprime
borrowers began to have difficulty meeting their mortgage obligations, resulting in higher rates
of delinquencies and foreclosures.

Although the problem manifested itself first in the subprime sector, we now know that
delinguencies and foreclosures of prime loans have also soared. Several factors contributed to
the credit deterioration in the mortgage sector, including: 1) relatively lax underwriting
standards in recent years; 2) increased indebtedness on the part of homeowners; 3) the
combination, described above, of the availability of cheap credit and increasing housing prices
during the years 2000 to 2005; and 4) the increase in the use of non-traditional mortgage
products. These factors were not specific to subprime borrowers but affected all types of
borrowers, leading to afull blown credit crisis as we will discuss later. 1nthe remainder of this

section, we will discuss each of these factorsin more detail.

a. Reatively Lax Underwriting Standardsin Recent Years

According to annual surveys conducted by the Office of the Comptroller of the
Currency (“OCC"), credit underwriting standards were eased during the years 2004 to 2006, as
shown in Figure V.3. The OCC surveyed the examiners of the largest 78 national banks
regarding their assessment of the conditions under which credit was extended. The percentage
of responders easing lending standards that year rose from 3 percent in 2002 to 28 percent in
2006, while those keeping lending standards the same that year rose from 56 to 65 percent
during the same period. The survey is not specific to subprime lending; rather, it focuses on
broader underwriting standards.

% Beginning in June 2004, the Federal Open Market Committee (“FOMC”) raised the target federal fundsrate
seventeen consecutive times until September 2007.
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Figure V.3. Changesin Retail Credit Underwriting Standar ds
Annual Data from 1999 through 2007
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Sour ce: 2007 Survey of Credit Underwriting Practice, Office of the Comptroller of the Currency

Similarly, the percentage of loans with full documentation has been in decline during

the same time period, asillustrated in Figure V .4.
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FigureV.4. Share of Full Documentation L oans
Annual Data from 2003 through 2007*

Share of Subprime
M ortgages Backing
Private Labd ABS With

Year Full Documentation
@ (@)

2003 64%

2004 62%

2005 59%

2006 55%

2007* 52%

Notes and Sources.
OFHEO Presentation, June 2007.
* 2007 reflects data only through
1Q-2007.

b. Increasein Homeowners Debt Burden

Another factor that led homeowners, particularly subprime borrowers, to be vulnerable
to any changes in costs of credit was increasing indebtedness. Household debt burdens
increased in the 2000 to 2006 period and reached hitherto unseen levels. AsFigure V.5 shows,
homeowners had been borrowing against equity in their homes at unprecedented rates since
2000. This meansthat subprime and other types of borrowers relied on the availability of
credit and the increasing value of their homes to be able to refinance and meet their obligations.
At the same time, housing affordability was decreasing. According to the National Association
of Realtors (“NAR”"), the monthly payment of principal and interest for amortgage on the
median-priced family home peaked at alevel in excess of 23 percent of median family income
in 2006.
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Figure V.5. Gross Equity Extraction I ncreased Significantly Since 2000
Annual Data from 1991 through 2005
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Sour ces: Alan Greenspan and James Kennedy, "Sources and Uses of Equity Extracted from Homes", Finance and Economics Discussion
Series, Federal Reserve Board, 2007.

c. Combination of Low Cost of Credit and Increasing Housing Prices during
the Period 2000 to 2005

The increase in housing prices and the decline in the cost of credit made the
prospect of getting a mortgage seem less risky since the options of refinancing or selling the
house were both viewed as viable. Asshown in Figure V.6, the opposing trends in housing
prices and cost of credit are evident during the period 2000 to 2005. Thisled to asurgein
subprime and other types of mortgage originations and securitizations until the deceleration
occurred by the end of 2005 and beginning of 2006.
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Figure V.6. Low Cost of Credit and Risng Housing Prices
Monthly Data from January 1992 through March 2008
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d. Increasein the Use of Riskier Typesof Non-Traditional Mortgage Products

In addition to the macroeconomic conditions, the same time period witnessed an
increase in the use of non-traditional mortgage products such as interest-only and negative
amortization loans.*® The latter types were not restricted to subprime borrowers, but were
perceived to be relatively riskier than the traditional mortgage products. Ben Bernanke,
Chairman of the Board of Governors of the Federal Reserve, discussed some of the risks

associated with such loans in early 2008:

% An interest-only loan isaloan in which, for a set term, the borrower pays only the interest on the principal
balance, while the principa balance remains unchanged. A negative-amortization loan refersto aloan structure
in which mortgage payments are lower than the interest rate on the mortgage and so the difference is added on
to theinitial principal, thereby increasing the principal balance.
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[H]istorically, borrowerswith little or no equity have been substantially more likely
than othersto fall behind in their payments. The large number of outstanding
mortgages with negative amortization features may exacerbate this problem.®’

Asillustrated in Figure V.7, the share of interest-only/negative amortization mortgages
increased between 2001 and 2006, while the share of fully amortizing loans declined.

Figure V.7. Share of I nterest-Only/Negative Amortization Mortgages Have I ncreased in Non-Prime
Originations Backing Private L abel Securities

Annual Data from 2001 through 2006
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C. The Reversal in Housing Prices and Interest Rates

Starting in 2006, several analysts began noting the slowdown in the housing market.
For example, a study by the Federal Reserve in November 2006 noted, “[S]igns of a housing

97

Foreclosures.” Speech at the Independent Community Bankers of America Annual Convention, Horida
(March 2008).
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market slowdown are unmistakable. New and existing home sales have been declining since
mid-2005...”%

Figure V.8 below illustrates the housing bubble and when it burst using the Case-Shiller
Index.*® Analysts have long maintained that housing prices are expected to move in tandem
with rents and building costs, a proposition that is supported by the data as far back as 1987.
Starting in early 2000, housing prices adjusted for inflation began to increase to levels far
exceeding the trends in rent and building costs. This deviation from fundamentals—often
regarded as a sign of an asset bubble—peaked in 2005 and began to reverse in 2006. The
correction is still in progress and is a key contributing factor to the current distress in the

mortgage markets.

% John Duca, “Making Sense of the U.S. Housing Slowdown,” Economic L etter—Insights from the Federal
Reserve Bank of Dallas, Val. 1, No. 11 (November 2006).

% The S& P Case-Shiller U.S. National Home Price Index tracks the value of single family housing in the U.S. and
measures changes in housing market prices given a constant level of quality—changes in the types, sizes, or
physical characteristics of the homes are specifically excluded. It utilizes a*“repeat sales method” that only
includes properties that have sold at least twice, thereby capturing the true appreciated value of each specific
sales unit.
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Figure V.8. Real Home Pricesvs. Real Rent and Real Building Costs
Monthly Data from January 1987 through June 2008
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Notes and Sour ces:

Data are from Federal Reserve Bank of St. Louis, Bloomberg, LP, Standard & Poor's, Bureau of Labor Statistics.

Monthly data were first adjusted by CPI and then rescaled to Jan. 1987=100.

* Owners' Equivalent Rent "measures the change in the implicit rent ahomeowner would pay to rent, or would earn from renting, his or her

home in a competitive market" (http://www.bls.gov/cpi/cpifact6.htm).

Around the same time period of 2004 to 2006, mortgage rates began to rise from their
low levels, thus hindering the growth in originations and refinancing activities. Asthese
alternatives started to disappear, delinguencies and foreclosures began to surge.

D. Signs of a Full Credit Crisis

In 2007, it became evident that the credit deterioration extended well beyond subprime
mortgages. Other collateral, including Alt-A and prime mortgages as well as credit cards,
automobile loans, and student loans, all showed declines in credit quality. Figure V.9 shows
the surge in delinquency rates in both subprime and prime markets. This was consistent with
the size of consumers debt burdens, which surged in the fourth quarter of 2006 as measured by
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the Federal Reserve’s Household Debt Service Ratio, defined as “the ratio of debt paymentsto

disposable personal income.”'® See Figure V.10.

Figure V.9. Prime and Subprime Delinquency Rates
Quarterly Data from 1Q-2000 through 4Q-2007
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100 The Federal Reserve, “Household Debt Service and Financia Obligations Ratios,” available at

http://www.federalreserve.gov/rel eases/housedebt/.
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Figure V.10. Household Debt Service Ratio
Quarterly Data from 1Q-1985 through 2Q-2008
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E. The Role of Structured Finance

There is a controversy over the role of securitization and structured credit productsin
the crisis and whether innovation may have served to magnify itsimpact. Inthis section, we
will briefly describe the role of various financial instruments with special emphasis on
collateralized debt obligations (“CDOs’), credit default swaps (“CDS"), structured investment
vehicles (“SIVs’), and the interrelationship of these instruments with leverage and short-term
borrowing. Many of these products have been in existence for decades and have been used to
increase liquidity and the availability of credit in the financial markets. This section will focus
on the conditions under which securitized and structured credit products may have magnified
the exposure to, and losses from, the current crisis.
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1. Securitization and Mortgage-Backed Securities

Securitization is the process of turning pools of financial obligations, whether they are
mortgages, credit cards, leases, or others, into securities. Since the early 1980s, securitization
has been atool used to generate liquidity for lenders and to increase access to capital for
consumers and various corporations. The mortgage market isthe largest to employ
securitization technology. In recent years, there has been significant growth in mortgage
securitization by the government sponsored agencies (Fannie Mae and Freddie Mac) and non-
agency actors, as well.'

In brief, the securitization process involves the creation of a special purpose entity or a
trust which becomes the owner of the loans. Thetrust is usually a bankruptcy-remote, special
purpose vehicle (a subsidiary of either the originator or an investment bank) that underwrites
the securities. The trust structure is used because it is exempt from taxes, allows the originator
to treat the transaction as a loan sale, and insulates investors from the liabilities of the
originator and issuer. A mortgage-backed security (“MBS’) is a bond whose cash flow is
derived from the principal and interest payments of mortgages.

Fannie and Freddie guarantee the timely payment of principal and interest for a fee, so
the credit risk of the borrowersis not at issue unless the government sponsored agencies default.
However, as Fannie and Freddie’s securitized products (agency pools) are believed to have a
government guarantee, default risk isnot akey issue asit is for non-agency or private label
products. Non-agency pools of loans expose the investors to credit risk and hence, some form
of “credit enhancement” is required in order for these securities, including subprime MBS, to
obtain credit ratings. Such enhancement mechanisms can come from unrelated parties, or be
part of the deal structure itself. As such, they are referred to either as external or internal credit
enhancements, respectively. The most common internal forms of credit enhancements include
tranching, overcollateralization, and subordination. Following a process known as credit
tranching, the securitized loans are divided into different classes according to their level of risk.

101 See The Handbook of Mortgage-Backed Securities, Frank J. Fabozzi, ed. (New York: McGraw-Hill, 2006), for
a detailed description of the securitization process.
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The top tranches are the AAA and AA rated bonds. Below these are the lower-rated classes.
At the lowest level isthe “equity” or “first-loss’ tranche, which is usually not rated.

Since MBS derive their value from the underlying collateral, it is not surprising that the
value of these securities declined as the delinquency and defaults of mortgages surged beyond
expected levels. A variety of investors hold MBS, including banks, hedge funds, insurance
companies, collateralized debt obligations and conduits known as structured investment

vehicles. We discuss the latter two entities in more detail below.

2. Collateralized Debt Obligations

A CDO isagpecial purpose entity that holds debt as collateral and issues long-term
liabilities in the form of tranched securities.'® The underlying collateral can be corporate
bonds, MBS, asset-backed securities (“ABS"), other CDOs, or other products. CDOs differ in
their structures and purposes. Almost all CDOs issue multiple classes of securities that are
tranched with respect to seniority in bankruptcy and timing of repayment.’®® The process of
forming a CDO is similar to the formation of an MBS as described above. There are different
purposes for issuing CDOs. Some CDOs are set up to hedge credit risk and reduce regulatory
capital—known as balance sheet CDOs—and others are designed to exploit management
expertise, earn management fees and collect interest on high-yield assets—known as arbitrage
CDOs.'

Although CDOs have existed since 1987, the market experienced significant growth
during the period 2000 to 2006. 1n 2004, there was approximately $157.4 billion in global
CDO issuance. In 2006, there was $551.7 billion in issuance, a growth of approximately 250
percent. CDOs with structured collatera have been an increasing fraction of all CDO issuance.

In 2006, CDOs with structured finance products asthe underlying collateral comprised almost

192 There are many primers written on structured products, CDOs, CDS, and other derivatives. This section will
not discuss the productsin detail, but please see PMorgan’s“CDO Handbook” for a detailed discussion of
CDOs.

193 Christopher Flanagan and Thomas Sam, “CDO Handbook,” JPMorgan Global Structured Finance Research
(April 2002).

1% 1pid.
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105

57 percent of the global CDO issuance.”™ Specifically, mortgage products have constituted a

large share of the underlying collateral:

The FDIC reportsthat 81 percent of the $249 billion of CDO collateral pools

issued in 2005, or $200 billion, was made up of residential mortgage products.

(FDIC QOutlook, Fall 2006) Moody's CDO Asset Exposure Report for October

2006 reveals that 39.5 percent of the collateral within the 678 deals covered by

Moody’ s consists of RMBS, just over 70 percent of that in subprime and home

equity loans and the other 30 percent in prime first-lien loans. Hence, CDOs

hold a lot of RMBS.*®

As housing prices declined at the national level, recent vintages of the ABS CDOs
experienced significant rating downgrades because of their exposure to subprime and other
non-agency collateral: “During 2007, Moody’ s downgraded 31 percent of all the ABS CDO
tranches it had rated. In some cases, these downgrades have reached to the top of the CDO

capital structure: 14 percent of tranches initially rated AAA were downgraded.”**’

Several factors may have led to the poor performance of CDOs and in particular the
ABS CDOs. Many analysts incorrectly assumed that housing prices would either continue to
increase or remain flat. Even when analysts ran sensitivity analyses or stress testing assuming a
decline in housing prices, the extent of the actual decline was not foreseen. The housing bubble
and its subsequent burst created a chain reaction that impacted various aspects of the valuations
and risk structures of these mortgage-related products.

Incorrect assumptions about correlation risk also contributed. Many securitized
products including CDOs are structured based on the assumption of a certain degree of
diversification in the performance of the underlying collateral. However, contrary to the
correlation assumptions underlying many CDO valuations, different types of collateral
underperformed at the same time following the decrease in housing prices. Mortgage
borrowers, whether subprime or prime, relied on the increase in housing prices to be able to

105 5ee SIFMA’s Global CDO Issuance Market Data, available at
http://www.s fma.org/research/pdf/SIFMA_CDOI ssuanceData?2008g_2. pdf.

106 Joseph Mason and Josh Rosner, “How Resilient are Mortgage Backed Securities to Collateralized Debt
Obligation Market Disruptions?” Working Paper (February 2007), p. 28, available at SSRN:
http://papers.ssrn.com/sol 3/papers.cfm?abstract_id=1027472.

197 Basel Committee on Banking Supervision, “Credit Risk Transfer,” July 2008, p. 12.
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refinance their houses and other expenses, but when housing price growth started to stall at the
national level in 2006, delinquencies and defaults of prime, Alt-A, jumbo, and subprime
mortgages all suffered. Therefore, even if the valuation models had taken into account a
certain degree of correlation among the pooled assets, the decline of housing prices at the
national level could and did increase the correlation to unprecedented levels. The collateral
underlying the structured CDOs were all exposed to the same systemic shock as housing prices
continued to decline. The correlation of the performance among the pooled assets and the time-

varying correlation are key factors that complicate the valuation of CDOs.

In addition, the default triggers in some ABS CDOs may force liquidations. A trigger
can divert funds away from the junior tranches or give the holders of the senior tranches the
option to liquidate once the performance of the underlying collateral reaches a certain level.
According to the Basel Committee on Banking Supervision, “Around 50 ABS CDOs hit default
triggers before the end of 2007, with about half entering liquidation.” *®®

3. Structured Investment Vehicles

SlVs are another type of investor in mortgage-backed securities and collateralized debt
obligations. SIVs are off-balance sheet entities that are usually set up by large financial
institutions.® They rely on short- and medium-term borrowing by issuing asset-backed
commercial paper and medium-term notes and then use the proceeds to invest in a variety of
securities including tranches of CDOs. Because they rely on short-term financing, SIVs meet
the debt service on these obligations using the cash flow generated from their investment assets,
which are longer-term, as well as other sources such asrolling over debt and acquiring liquidity
lines from banks. Various financial entities, including money market funds, invest in the asset-
backed commercial paper and can be indirectly exposed to the credit risk of the collateral
underlying these securities. Over the past year, some large financial institutions have felt
compelled to bring the assets of the troubled SIVs they have sponsored back onto their balance
sheets, casting disfavor on SIVsin general.

1% |pid., p. 13.

19 There are other types of conduits which invested in structured products but we will focus the discussion on
SlVs.
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4. Short-term Borrowing and Leverage

SIVswere not the only financial entities that relied on short-term borrowing and
leverage. Many other participants, including “SIV lites,” banks, hedge funds, insurance
companies, and others, followed suit. For banks in particular, short-term, collateralized
borrowing was a cheaper and easier source of funding than either borrowing long-term
(generally unsecured) or raising equity financing.**® This was because borrowing against
collateral provides an easier means of procurement, and banks’ assets that serve as collateral
are generally short-term in nature. Moreover, many of these entities combined areliance on
short-term financing with a high degree of leverage—in some cases exceeding 70 times capital.
With such an approach, relatively low levels of losses on the underlying collateral could and
did lead to large losses on the equity and borrowed capital, which effectively led to higher
levels of leverage. Inturn, the losses led to asset sales as these participants sought to de-lever.

In summary, the increased use of ABS CDOs in recent years along with the increased
leverage and reliance on short-term funding increased the number of market participants who
were (directly or indirectly) exposed to the housing market. The market participantsin
guestion were then exposed to systemic risk related to the value of houses. When housing
prices collapsed, investors fled to quality, and credit disappeared together with the ability to
leverage, leading to magnified losses.

5. Credit Default Swaps

Some analysts argue the problems were compounded by derivative exposures via
instruments such as credit default swaps (“CDS’), and we assess some of the controversy over
CDS. A CDSisacontract that provides insurance against the risk of a default by a particular
entity."™ The entity is known as the reference entity and a default by it is known as a credit
event. The buyer of the insurance has the right to sell a particular bond issued by the entity at
par value when a credit event occurs. The bond is known as the reference obligation and the

19 For adiscussion of why short-term debt became an important source of funding for banks, see Anil Kashyap,
Raghuram Rajan and Jeremy Stein, “Rethinking Capital Regulation,” paper prepared for the Federal Reserve
Bank of Kansas City Symposium at Jackson Hole (August 2008).

111 John Hull and Alan White, “Vauing Credit Default Swaps I: No Counterparty Default Risk.” The Journal of
Derivatives 8 (1), 29-40 (April 2000).
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total par value of the bond that can be sold is known as the swap's notional principal.**? These
are bilateral over-the-counter agreements and are often used to spread the cost of a credit event,
such as default or bankruptcy, and enable participants to hedge against the creditworthiness of

companies or even countries.

The notional exposure of CDS is often cited as evidence that this market is far greater
than that represented by the underlying securities. But it is misleading to rely on the notional
value of CDS. Asshown in Figure V.11, the notional amount outstanding of CDS in 2007 was
$62 trillion, which is close to the level of the world gross domestic product that year. However,
the notional value of outstanding CDS does not represent the outstanding liabilities for several
reasons. First, parties with offsetting CDS contracts would actually offset their credit exposure
to the reference entity. The Bank for International Settlements notes that approximately 55
percent of the notional amount outstanding as of December 2007 was with reporting dealers,

for whom net exposure in a more meaningful metric.'**

Second, all reference entities upon
which credit default swaps are written would have to default smultaneously for the entire
outstanding notional amount to be paid. Thiswould mean that the primary reference entities,
including General Motors, Brazil, Daimler Chrysler, Telecom Italia, Italy, Turkey, Russia, and

others, would all have to default at the same time.***

12 International Swaps and Derivatives Association, Inc.: http:/www.isda.org/.

113 Bank for International Settlements, “OTC derivatives market activity in thefirst half of 2008” (November
2008).

14 David Mengle, “Credit Derivatives: An Overview,” International Swaps and Derivatives Association (2007).
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Figure V.11. Notional Amount of Credit Default Swaps Outstanding
Annual Data from 2001 through 2007
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A more appropriate estimate of exposure to CDS would be the “gross replacement
value,” akin to the market price of equities.**® The Bank for International Settlements estimates
that the gross market value of the total CDS outstanding as of December 2007 was
approximately $2 trillion."°

Derivatives are meant to redistribute existing risk between market participants and
allow participants to hedge risk.**” One of the risks associated with CDS is counterparty risk,
which relates to the potential for either of the CDS partiesto be unable to fulfill the terms of the

15 Dr, Richard Lindsey, Testimony before the Committee on Agriculture, Nutrition, and Forestry, United States
Senate (October 14, 2008).

116 Bank for International Settlements, “OTC derivatives market activity in thefirst half of 2008” (November
2008).

17 David Sked and Frank Partnoy, “The Promise and Peril of Credit Derivatives.” University of Pennsylvania,
Ingtitute for Law & Economics Research Paper No. 06-22 (2006).
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contract. However, large, aggregate exposure to the same counterparty, such as AlG, may
cause disruptions in the marketplace if the viability of the protection seller isin question.

According to its second quarter 2008 SEC filing, AlG participated in the U.S.
residential mortgage market through a variety of methods, among them the use of CDS. It
provided credit protection on the super-senior risk layer of diversified portfolios of investment-
grade corporate debt, collateralized loan obligations (“CLOs’), and multi-sector CDOs, as well
as some protection on tranches below the super-senior level.**® As of the second quarter of
2008, AlG had approximately $440 billion in total notional exposure in its super-senior CDS
portfolio and had recorded afair value unrealized loss on the portfolio of approximately $26
billion.*®* Asof July 31, 2008, AlG estimated that a downgrade by Moody’ sto “A1" and by
S&Pto “A+" would allow counterparties to request approximately $13 billion in additional
collateral.’® The size of AIG’s exposure as a provider of credit protection was a key factor in
the Federal Reserve's decision to provide an $85 billion secured loan to prevent AIG’s
bankruptcy on September 16, 2008. As its reasoning, the Fed stated, “The Board determined
that, in current circumstances, a disorderly failure of AIG could add to already significant

levels of financial market fragility....”**

Disruptions caused by counterparty failures may create a“domino” effect and imply
multiples of the losses on the underlying securities being transmitted to various agents in the
capital markets. While there are corresponding gains (because of the contracts' bilateral
nature), concentrated losses can lead to the distress, and in some cases failure, of market
participants. If the market perceives a key counterparty to be experiencing significant problems,

this could lead to novation requests as counterparties try to reduce their exposure to the

18 A collateralized loan obligation is a securitization of bank loans, generally commercial and industrial loans.
19 A1G’s Form 10-Q, filed on August 6, 2008, pp. 39, 42.
120 | bid., p. 40.

12! See the Federal Reserve Press Release (September 16, 2008),
http://www.federalreserve.gov/newsevents/press/other/20080916a.htm.
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troubled firm.*?? The firm may then find itself facing additional collateral requirements and

other problems leading to self-fulfilling results, **

In addition, the subprime credit derivative indices, known asthe ABX, are of particular
relevance to the current crisis. The ABX is comprised of a series of CDS based on twenty
deals that consist of subprime mortgages. ABX contracts are commonly used by investors to
hedge against, or to speculate on, the risk of defaults on mortgage securities. ABX swaps offer
protection if the securities do not perform as expected in return for regular insurance-like
premiums. A decline in the price of the ABX indices signifies investor belief that subprime
mortgages will suffer increased financial losses. Likewise, an increase inthe ABX indices
signifies investor belief that subprime mortgages are more likely to perform better. The prices
of the ABX indices can be used to infer information about the market’ s assumptions regarding
default and recovery rates of the collateral, under normal market conditions.

AsFigure V.12 illustrates, a$100 investment in the 07-01 BBB ABX index in January
2007 was worth $5 in September 2008. This drop in value suggests significant losses on the
underlying collateral which has not yet completely materialized. The corresponding ABX
AAA index also lost more than half of its value during the same time period. Thereisan
ongoing dispute among economists as to the role of the ABX indicesinthe crisis. Gorton
(2008), for example, argues that the ABX indices provided information to the market about the
subprime mortgages that was not previously available.*** There are several other home equity
indices that have been used to hedge exposure to home equity, including the Lehman and
Merrill home equity indices; both have been available for several years. In addition, investors
in subprime asset-backed securities have access to detailed information about the performance
of the collateral underlying the securities from the periodic reports they receive from the
trustees as well as analyses from the rating agencies and other data sources.

122 |n legal terminology, anovation isamutual agreement among all concerned parties to substitute anew contract
in place of an existing one.

123 Dr. Richard Lindsey, Testimony before the Committee on Agriculture, Nutrition, and Forestry, United States
Senate (October 14, 2008).

124 Gary Gorton, “The Subprime Panic.” Yale International Center for Finance Working Paper No. 08-25
(September 2008).
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Other economists have examined the factors leading to the significant drop in the value
of the ABX indices. The question is, to what extent does the decline in the ABX indices reflect
actual (or projections of) losses on the underlying collateral? Fender and Scheicher’ s (2008)
empirical analysis shows that adeclining risk appetite and increased concerns about market
liquidity have contributed to the significant drop in the ABX values.® Their results suggest
that the drop in value of the ABX indices may not reflect actual losses on the subprime
collateral. Others wonder why there is no demand for the ABX indices if the market price does
not reflect actual or projected losses. Given the current freeze in the subprime markets and
relative difficulty in obtaining dealer marks, it istoo early to fully explain the significant drop

in the value of the indices.

Figure V.12. ABX BBB and BBB- 07-01 Indices
Daily Data from January 19, 2007 through October 7, 2008
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125 |ngo Fender and Martin Scheicher, “The ABX: How Do the Markets Price Subprime Mortgage Risk?” BIS
Quarterly Review (September 2008).
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F. Flight to Quality and the Contagion

As the crisis deepened and the spillover effects became evident in various parts of the
financial markets, investors fled all but the safest investments (generally Treasuries). Spreads
on various debt securities began to rise. The TED spread, 2-year swap spreads, and the London
inter-bank offered rate (“LIBOR”)—overnight index swap (“OIS") spread also reached recent
highs asillustrated in Figure V.13. The TED spread is the difference in the dollar rate for 3-
month inter-bank borrowing and the U.S. Treasury’s 3-month borrowing costs. The 2-year
swap spread is the cost of exchanging 2-year U.S. fixed-rate interest payments for floating rates.
The cost is expressed as the premium of the swap over comparable Treasuries. In times of
increasing uncertainty and risk-aversion, spreads rise as investors demand higher premiums for
providing fixed-rate interest payments. The 2-year swap spread reached a high of 170 basis
points on October 3, 2008. Similarly, an increase in the LIBOR-OI'S spread indicates a decline
in banks willingness to lend. It is measured as the spread between the rate banks charge for
loansin London and the OISrate®® The TED spread and the LIBOR-OI'S spread reached
highs on October 10, 2008, of 457 basis points and 366 basis points, respectively. At the same
time, the CDS market indicated increased concerns about counterparty risk.

126 The overnight index swap (“OIS") represents the market expectation of the federal fundsrate. Thus, the
LIBOR-OIS spread is seen asameasure of the credit risk premium. See James McAndrews, Asani Sarkar and
Zhenyu Wang, “The Effect of the Term Auction Facility on the London Inter-Bank Offered Rate” Federal
Reserve Bank of New York Staff Report No. 335 (July 2008). Former Federa Reserve Chairman Alan
Greenspan recently wrote in an article for The Economist that the LIBOR-OI'S spread was a measure of market
perceptions of potential bank insolvency and therefore of extra capital needs. See Alan Greenspan, “Banks
Need More Capital,” The Economist (December 18, 2008).
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Figure V.13. 2-Year Swap Spread, TED Spread, and LIBOR — Over night Index Swap Spread
Daily Data from January 2, 2007 through October 20, 2008
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1. Even Highly-Rated AAA Corporate Bonds Experienced Widening
Spreads

The AAA corporate bond yield spread measures the difference between the yields on
AAA corporate bonds and risk-free assets. The spread indicates the premium that investors
require in order to invest in AAA corporate bonds. A smaller spread indicates that investors
view lending to corporations as less risky, and vice versa. As of June 2007, the spread was 70
basis points. As investors became increasingly wary of the uncertainties about prices of
various securities, the spread jumped to ailmost 125 basis points by August 2007 and over 200
basis points by March 2008, asillustrated in Figure VV.14. Thus, the cost of borrowing to
corporations significantly increased over arelatively short period of time. The levels that the

spread reached during 2007 and 2008 are not unprecedented; they are below the levels seen, for

example, in September 2001. However, combined with the other conditions of the credit
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markets, they remain a sign of investors' risk-aversion and concern over the viability of even

highly-rated corporations.

Figure V.14. Corporate Bond Yield Spreads Began to Rise
Daily Datafrom January 1, 2004 through May 22, 2008
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2. Asset-Backed Commercial Paper was Hit in the First Part of August
2007

Investors' flight to quality in the face of the news about subprime-related losses and the
poor performance of various collateral had a significant impact on even the most liquid part of
the markets, asset-backed commercial paper.*?” Companies used this market to meet their
short-term financing needs. Asthe summer of 2007 began, there were indications that the
mortgage problem had spread beyond subprime. In July, Moody’s downgraded $5 billion in
securities backed by subprime assets and S& P placed $12 billion on watch for possible

127 A sset-backed commercial paper isa short-term investment vehicle with amaturity that is typically between 90
and 180 days. The notes are backed by physical assets such as mortgages, and are generally used for short-term
financing needs.
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downgrades.?® Various hedge funds including Basis Capital, Absolute Capital, and Sowood
Capital either had to halt redemptions or sell assets at fire-sale prices and close funds. In
addition, German lender IKB, Paris-based asset manager AXA IM, and Singapore-based
United Overseas Bank all reported subprime related troubles. By the first week of August, two
Bear Stearns funds had filed for bankruptcy, and academics noted, “During the week of August
6, 2007, a number of high-profile and highly successful quantitative long/short equity hedge

funds experienced unprecedented losses.” *#°

The mounting losses and the speed with which they seemed to be spreading created a
virtual panic that led to aflight to quality by investors—even from the liquid asset-backed
commercial paper markets—and spurred immediate central bank action. During the first week
of August 2007, the Federal Reserve as well as other central banks around the world had to
interfere to inject about $290 billion into the markets to ensure liquidity. Figure V.15
illustrates the decline in the asset-backed commercial paper market.

The significant decline in the commercial paper market had a direct impact on the real
economy as it was a major source of short-term funding for industrial and commercial
corporations such as AT& T and General Electric. The freeze meant that funding for highly-
rated corporations had become more difficult and more expensive.

128 gaskia Scholtes, “FT.com: Subprime Bonds in Ratings Downgrades,” Financial Times (July 10, 2007).

129 Amir Khandani and Andrew Lo, “What Happened to the Quantsin August 2007?" Working Paper (September
2007), available at SSRN: http://ssrn.com/abstract=1015987.
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Figure V.15. Asset-Backed Commercial Paper Market
Weekly Data from January 2007 through May 2008
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3. LIBOR

The crisis also spread to lending between banks. As banks became concerned about the
guality of other banks' assets and also sought to conserve their own cash (in part to deal with
other banks concerns regarding their quality), LIBOR rose™*® This meant that banks became
reluctant to lend to each other as they became increasingly uncertain about the viability of their
counterparties. A higher LIBOR means less liquidity in the markets. Moreover, other rates
such as the Treasury-Eurodollar spread and the LIBOR-OI'S spread showed that this panic was
widespread.

G. Discussion

The credit crisis continues as we write this section. The bubble that was brewing in the
housing market since at least 2000 finally burst in 2006. As housing prices continue to decline

30| |BOR isaguide for the rate banks use to lend to each other.
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at the national level, delinquencies and defaults on subprime and prime mortgages, credit cards,

auto loans, and others continue to increase. The flight to quality has led to a severe liquidity
crisis that has extended to al sectors of the world economy. The decline in the commercial
paper market has made it quite costly for large corporations to fund their short-term needs.
LIBOR remains elevated and securitization has dropped significantly in all sectors, further
drying up liquidity. Governmentsin all countries have taken extraordinary measures to restore
order to the markets and confidence to investors, including direct capital injections in some
financial institutions, guarantees of bad debts, and other unconventional means. Even after the
credit crisisisover, it isnot clear that the financial markets will ever be the same again.
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VI. The Impact of Securitization on the Cost of Credit

A. Introduction

The extension of credit enables individuals to finance various items like housing and
automobiles, and any items purchased using arevolving credit line (e.g., credit cards). Inthe
past, individuals relied on securing the financing for big ticket items from a single lender like a
regional bank. Because the supply of credit was localized, there was less competition between
lenders to provide financing at low interest rates. With the expansion of securitization, the
number of lenders has dramatically increased and become global in itsreach. Theoretically, the
bundling of individual loans into one aggregate loan should achieve the economies of scale
necessary for larger investorsto participate in the consumer credit markets. The automation of
data collection made possible by advances in computing technology has allowed investorsto
track the performance of the underlying collateral. The standardization of these bundles of
loans into tradable securities should bring market efficiencies into personal finance by allowing
diverse sets of investors bidding for the rightsto lend individuals money. For these reasons, an
increase in the percentage of loans that have been securitized should lower the cost of credit to

individual borrowers.

The purpose of our study isto empirically estimate the impact of securitization on the
cost of credit to consumers. We assess whether the cost savings from securitization are passed
on to consumers in the form of cheaper credit. Our study examines the impact of securitization
on the cost of credit for conforming mortgage loans, jumbo loans™! and subprime loans.** We
start our analysis by following the academic work of Kolari et al. (1998) and Naranjo and
Toevs (2002). We then extend the study beyond conforming mortgages to different types of
mortgages as well as auto loans and credit cards.

We employ various econometric models including ordinary least squares (“OLS")
regressions with the Newey-West standard error correction. For some of the markets, we also

131 Jumbo loans are mortgage loans for amounts larger than the conforming loan limitsthat dictate what the
Government-Sponsored Enterprises (“ GSES’) are allowed to purchase. See, for example, Passmore, Sparks, and
Ingpen (2002). The classification of these loansistaken as given from the LoanPerformance database.

132 Generally considered loans to borrowers with impaired or sparse credit histories and high loan-to-value ratios.
The classification of these loansis taken as given from the LoanPerformance database.
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use co-integration models to address the nonstationarity of the variables. Using the results of
co-integration estimation, we generate impulse response functions and variance decompositions
to help explain the impact of short-term changes in the cost of credit as aresult of changesin
securitization over time. We use monthly datain our sudies, except for the credit cards study,

where data were only available quarterly.

We start by replicating the results found in Kolari et a. (1998) who focus on the GSEs
during the period from 1985 to 1995. Following the Kolari et al. (1998) methodology, the
model estimates that for conforming mortgages, a 10% increase in the level of securitization as
a percentage of total mortgage originations corresponds to a 15 basis point (“bps’) decrease in
mortgage yield spreads during the time period from 1986 to 1997.1%

We also conduct astudy similar to the one by Naranjo and Toevs (2002), which
estimates the effect of GSE activities on the spreads between fixed interest rates in the non-
conforming (jumbo) and conforming markets in the period from 1986 to 1998. For the more
recent period of our study (1999 — 2006), we find no statistically significant effect of
securitization on the yield spreads between non-conforming and conforming market rates.***

The existing studies primarily concentrated on investigating the effect of the
government sponsored agencies. We extend these studies by researching non-conforming
mortgage markets, as well as auto and credit card loans. We find that a 10% increase in the

securitization rate is associated with:

- A decrease in yield spreads for subprime mortgages of between 24 and 38 basis

points.
- A decrease in yield spreads for jumbo mortgages of between 4 and 12 basis points.

- A decrease in yield spreads for auto loans of between 22 and 64 basis points.

133 As discussed below, it appearsthat Kolari et a. (1998) excluded a constant from the estimation of the long-run
relationship between conforming market securitization and yield spreads. For the data samplein our possession,
we do not believe that this approach isjustified. If the constant is included, the results are inconclusive. See
Appendix IV.B below.

13% Unlike Naranjo and Toevs (2002), we conducted separate studies of the effect of securitization on both yied
spreads on fixed rate |oans (see description of Test 6 in Figure 1.2 below) and yield spreads on adjustable rate
loans (Test 5in Figure 1.2 below) for the period from 1999 to 2006. We did not find statistically significant
resultsin either of the studies.
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- A decrease in yield spreads for credit card loans of between 8 and 54 basis points.

We examined data on securitization rates and yield spreads in 2007 and up to June 2008
for subprime mortgage loans, jumbo mortgage loans, conventional conforming mortgage loans,
auto loans, and credit card receivables. Recent observations suggest a negative relation
between the securitization rates and the yield spreads for all except conventional conforming
mortgages and credit card receivables, which is consistent with our findings. The extreme
situation, unsurprisingly, is in the case of subprime mortgages. Between January and
September 2007, the subprime securitization rate dropped to zero, while the mortgage yield
spread increased by 52%.* In the same time period, the mortgage yield spread for jumbo
mortgages increased by 68% and the securitization rate dropped by 41%. Credit card data
which cover the first quarter of 2007 to the second quarter of 2008 show that yield spread for
credit cards has increased by 32%. When discussing the role of securitization, it isimportant to
keep in mind its impact on the cost of credit to consumers for mortgages, auto loans, credit
cards, or other products.

B. Data and Variable Description

There is no single comprehensive source for securitization rates of various products and
yield spreads. We obtain data on a monthly and quarterly basis for the time period 1986 to 2006
from the following sources: the Federal Housing Finance Board (“FHFB™), which includes the
Monthly Interest Rate Survey (“MIRS’), the Federal Reserve, Inside Mortgage Finance,
Freddie Mac, eMBS, LoanPerformance, and Bloomberg. The specific variables used are
discussed below.

The yield spread. One of the key variables in our studies isthe yield spread (*Y SP”) on
the primary market interest rates over an appropriate proxy for a market benchmark interest
rate.*** For non-conforming mortgage products, we use the weighted-average coupon rates on

135 We understand from LoanPerformance that based on their data, no subprime loans originated after September
2007 were securitized. Origination activity for subprime mortgages in recent months has been minimal.

136 Asaproxy for risk-freerates, we use 10-year constant maturity Treasury rates. Naranjo and Toevs (2002) also
used this series astheir proxy for risk-free rates. As our data are of a monthly frequency, we use average
monthly series from the Federal Reserve.
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primary market mortgages from LoanPerformance’s servicing database,™*’ broken down into
the industry categories of subprime and jumbo loans (Tests 1 and 2, see Figure V1.2 below).
For conventional conforming mortgages, we obtain the primary market rates from FHFB (Tests
3 and 4). For the mortgage studies, the yield spreads for these tests are calculated by
subtracting average monthly 10-year constant maturity U.S. Treasury rates from these coupon
rates.

For Tests 5 and 6, we define Y SP as the spread between the weighted-average coupon
rates of jumbo and conforming loans for both adjustable rate loans (Test 5) and fixed-rate loans
(Test 6) from FHFB.

For auto loans, we use the average interest rate on new car loans at auto finance
companies as reported by the Federal Reserve and subtract the average 3-year constant maturity
Treasury rates on amonthly basis, also from the Federal Reserve. For credit cards, we use the
average credit card rates at commercial banks and subtract the average quarterly Bank Prime
Loan Rate. Both series are from the Federal Reserve.

The securitization rate. One of the major factorsin our models is the securitization rate
(*SEC”), which is defined as the amount of primary market consumer loans passed on to the
secondary market for securitization divided by the total amount of primary market consumer
loans originated in the same period. To alow for easier interpretation of the results, we apply a
logarithmic transformation to the SEC variable in all our studies.

For the non-conforming mortgage market (Tests 1 and 2), we use monthly issuance data
from LoanPerformance’ s securitization database and monthly originations data from
LoanPerformance’s servicing database. LoanPerformance recognizes that their data do not
capture the whole U.S. mortgage market and recommend scaling their numbers using estimates
of the total market size. For the subprime loans market, we scale up the issuance and
originations numbers using estimates from the Federal Reserve.*® The Federal Reserve has

137 \Wei ghted-average coupon rates are cal culated as coupon rates for individual loans weighted by the size of the
loan.

138 Similar data on total U.S. market issuance and originations are al so available from Inside Mortgage Finance
(“IMF"). However, IMF changed its definition of subprime loansto include Alt-A and Home Equity Loansin
2001. Asour study period for the subprime mortgage |oans extends beyond 2001, we could not use IMF data for
this market.
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estimates of the total debt outstanding for mortgage-backed securities and primary market
mortgages on a quarterly basis, so we linearly interpolate the monthly amount outstanding
figures between any two quarters. We then divide the total amount outstanding figures by the
L oanPerformance amount outstanding figures to come up with a scaling factor. Finally, we
multiply each month’s scaling factor by the amount of issuance or originations in the respective
L oanPerformance database each month.

For the jumbo loan market, we scale up the issuance and originations numbers by those
published by Inside Mortgage Finance (“IMF”). For the period of our research, IMF provides
total issuance and originations only on a quarterly basis. To be able to scale monthly
L oanPerformance data, we assume an equal amount of the issuance/origination ratio in each
month in agiven quarter and divide it by the LoanPerformance issuance/origination figures to
get a scaled monthly series.**

The relationship between Y SP and SEC for jJumbo mortgages appears to experience a
regime change. To examine the impact of this change, we examine a subperiod of the available
data from the beginning of 2003 through June 2006. The existence of the regime change is
clear from Figure V1.1 below, which shows the relationship between Y SP and SEC over the
period of January 1999 to June 2006.

139 \We are able to obtain reasonable estimates of the jumbo |oan market securitization only from January 1999 to
June 2006.
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FigureVI.1
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Originations (from LoanPerformance, scaled by Inside Mortgage Finance numbers)

In the studies that involve conforming mortgage loans (Tests 3 - 6), we use Fannie Mae
and Freddie Mac mortgage issuance, as reported by Inside Mortgage Finance and eMBS Inc.

The data for the auto loans and credit cards studies (Tests 7 and 8) are obtained from the

Federal Reserve. Securitization for the auto loan market is defined as the ratio of the dollar
value of securitized motor vehicle loans to the dollar value of owned motor vehicle loans.
Securitization for the credit card market is calculated as the ratio of securitized revolving credit
loans to owned revolving credit loan assets.

In our study of the subprime market (Test 1), we also consider two additional variables
that may have an effect on yield spreads: prepayment risk (“PRS’) and default risk (“DFL").
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Prepayment risk. Prepayment risk is proxied by subtracting a 1-year constant maturity

Treasury rate from a 10-year constant maturity treasury rate.**° This variable is intended to

measure the relative attractiveness of refinancing a mortgage at a lower rate.

Default rates. Default risk is modeled using the foreclosure rate for subprime mortgages

from LoanPerformance.

The graphs and descriptive statistics of the data used in all of our other studies are

presented in Appendix VI.A. Figure V1.2 below summarizes the key variables (SEC and Y SP)

used in our studies.

Test # Market
1 Subprime
Home L oans

21 Jumbo Home
Loans (Whole

Period)

2.2 Jumbo Home

Loans
(Subperiod)

Period
1/1999
through
12/2006

1/1999
through
6/2006

1/2003
through
6/2006

140 Data are from the Federal Reserve.
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3 Conventionad
Conforming
Home Loans
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Replication)

4 Conventiond
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Home L oans

5 Adjustable
Rate Jumbo-
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Mortgage
Spread
(Naranjo
Replication)

6 Fixed Rate
Jumbo-
Conforming
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Spread
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7 Auto Loans

8 Credit Cards
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through
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1/1999
through
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through
12/2006
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through
Q4 2006

144 Monthly
Observations

96 Monthly
Observations

90 Monthly
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Y SP = Average Primary
Market Interest Rate for
Fixed Rate Conforming
Loans (from FHFB) -
10-Year Constant
Maturity Treasury

Y SP = Average Primary
Market Interest Rate for
Fixed Rate Conforming
Loans (from FHFB) -
10-Year Constant
Maturity Treasury

Y SP = Average Interest
Rate for Adjustable Rate
Jumbo Loans — Average
Interest Rate for
Adjustable Rate
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(from FHFB)

Y SP = Average Interest
Rate for Fixed Rate
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(from FHFB)
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Primary Market Interest
Rate (from the Federa
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Primary Market Interest
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Interest Rate (from the
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SEC = Fannie Mae and
Freddie Mac Mortgage

I ssuance divided by Dollar
Volume of Mortgage
Originations (from Insde
Mortgage Finance)

SEC = Fannie Mae and
Freddie Mac Mortgage
Issuance (from EMBS)
divided by Dallar Volume
of Conventional
Conforming Mortgage
Originations (from
LoanPerformance, scaled by
Insde Mortgage Finance)

SEC = Fannie Mae and
Freddie Mac Mortgage
Issuance (from EMBS)
divided by Dallar Volume
of Conventional
Conforming Mortgage
Originations (from
LoanPerformance, scaled by
Insde Mortgage Finance)

SEC = Fannie Mae and
Freddie Mac Mortgage
Issuance (from EMBS)
divided by Dallar Volume
of Conventional
Conforming Mortgage
Originations (from
LoanPerformance, scaled by
Insde Mortgage Finance)

SEC = Securitized Motor
Vehicle Loan Assets
divided by Owned Motor
Vehicle Loan Assets (from
the Federal Reserve)

SEC = Securitized
Revolving Credit Loan
Assets divided by Owned
Revolving Credit Loan
Assets (from the Federal
Reserve)
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C. Statistical Analysis: Theoretical Framework and Estimation
Techniques

1. Testing If the Data Are Stationary

Time series data (i.e., data collected over time) are often non-stationary: their major
statistical parameters (mean, variance) may tend to change over time. In other words, at any
given point in time, there is no guarantee that non-stationary data will converge to some long-
term stable (equilibrium) relationship. In contrast, a stationary (or “weakly-stationary™)
process**! is defined as one with major statistical parameters (mean, variance) that do not
change over time. Asageneral rule, inference based on standard estimation techniques (e.g.,
OLS) can lead to misleading results.

One of the most common examples of non-stationary data is known as the “unit root.”
In aseries with a unit root, the current data value equals last period’s value plus a weakly-
stationary error term. These series have an interesting property: if we subtract the last period’s
data value from the current period’s value (i.e., we calculate the “first difference’ of the series),
the resulting series is stationary (as it equals just a weakly-stationary error term). Thus, even
though the “level” of the series is non-stationary, itsfirst difference is a stationary process.
Because of this property, unit roots belong to a wider group of “1(1)” (“integrated of order 1)
processes. we need to difference such series only once before we obtain a stationary process.
Similarly, stationary processes are often referred to as “1(0)” (“integrated of order 0”) processes,

asthere is no need to difference the data in order to obtain a stationary process.

A number of testing techniques have been developed that help researchers determine
whether a given time series appears to be stationary or not. We use the following standard
tests: Augmented Dickey-Fuller (*ADF"), Phillips-Perron (“PP”), and Kwiatkowski-Phillips-
Schmidt-Shin (“KPSS”) teststo determine whether or not the variables appear to be stationary.
The results of these tests are presented in Figure V1.3 and in Appendix VI1.B, Exhibits 1A — 8A
for all other markets.

The ADF is a parametric test with the default (“null”) hypothesis that a given series has
aunit root. If we can reject the null at some conventional level of statistical significance (for

41 |In this paper, we use the terms “ stationary” and “weakly-stationary” interchangeably.
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instance, 5%),"*? we conclude that the series is most likely stationary (or, a least, it is not a unit
root process). PPisasimilar test: it has the same null hypothesis as ADF, but it is non-
parametric. We approach this test the same way as ADF. if we can reject the null at the 5%
level of statistical significance, we conclude that the series is most likely stationary. KPSS has
adifferent null hypothesis; it states that a given series is stationary. So, if we fail to reject the

KPSS null hypothesis, we can conclude that the series may be stationary.

In practice, because of different estimation methods and, in case of KPSS, different null
hypotheses, the three tests may lead to different conclusions. We conclude that the seriesis
stationary (or non-stationary) if the majority of tests indicate so. We consider a possibility of
non-stationarity if at least one of the tests indicates that the series is non-stationary.

Samples of actual time series data often contain a linear trend —i.e., there is an apparent
linear increase (or decrease) in the level of the series over time. All stationarity tests we apply
inour studies allow for the inclusion of the linear trend in the test equation. We present the
results of estimation both with and without trend. We also include linear trend components in
the ADF and PP test equations to seeif the series may have alinear trend. If thetrend is
significant at the 5% level, the test results with the trend included are likely to be more reliable.

2. Ordinary Least Squares (OLS) Estimation

Inafew of our sudies—in particular Tests 5 and 6 —the Y SP and SEC series appear to
be stationary. The Y SP and SEC variables in the conforming loans market in the most recent
period (1999 — 2006, Test 4) also appear to be stationary. If the series are stationary, then an
ordinary least-squares (*OLS’) regression approach may be appropriate. The OLS method
assumes that a“dependent” variable (in our studies, Y SP) can be linearly predicted by one (or
more) factors, or “independent” variables (in our studies, SEC**). The OLS method estimates
the long-term relationship between the dependent variable and independent variable(s) by
minimizing the sum of squared “errors,” or differences between the linearly predicted
dependent variable (Y SP) and its actual values. One of the disadvantages of this method is that

142 |t is the most commonly used level of statistical significance. In all testsin this section of the paper, we use
only the 5% level of statigtical significance. The 5% level of significance meansthat there isonly a 5% chance
that we reject the null hypothesis when the null hypothesisis actualy true.

43 |n Test 1, we also consider DFL and PRS as other potential factors.
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if one of the factorsis determined simultaneously (jointly) with the dependent variable, OLS
estimates may be unreliable.***

For the studies that involve stationary series (Tests 4 — 6), we estimate the long-term
relationship between Y SP and SEC using OLS. We use the Newey-West technique to adjust
our OLS estimation for possible serial correlation in error terms (i.e., dependence of a current
error term on its past values), which is quite common in time series data. If serial correlation is
not corrected, an OL S estimate of the standard error on the estimated coefficient of the
relationship between Y SP and SEC may be invalid.**®

3. Co-integration Analysis

For non-stationary series, it is possible that the first differences of these series are
stationary (as in the case of a unit root). Thus, we aso test if the first difference of the datais
stationary. If the level of a seriesis non-stationary but the first difference of this seriesis
stationary, a seriesis an (1) process. All non-stationary series in our studies (see Tests 1
(subprime mortgages), 2 (jumbo mortgages), 8 (credit cards), and possibly 7 (auto loans) and 3
(conforming loans before 1997)) appear to be I(1). If two seriesare (1), we further test if they
formalinear combination that is stationary (i.e., “co-integrated”). If they are, common co-
integration techniques may be applied, and the presence of the long-term relationship between
these two variables may be statistically estimated.

Totes if YSP and SEC are co-integrated, we apply the Johansen Co-integration Test.
This test estimates a number of possible linear combinations between variables (*co-integrating
vectors’). If aunique co-integrating vector is found, then the variables have a unique long-
term equilibrium relationship. *** We use the trace test statistic suggested by Johansen (1995).

1% In theliterature, thisisreferred to asa “simultaneity bias’. The factor that isjointly determined with the
dependent variableisreferred to as “endogenous.” See Wooldridge (2003).

14% The OL S estimation technique assumes that errors (i.e., the residuals unexplained by the model factors) are not
seridly correlated and have a constant variance. If any of these assumptions are violated, the OL'S estimates of
standard errors on coefficients are generally invalid. It ispossibleto correct OLS standard errors for both
possible seria correlation and heteroskedasticity (i.e., non-constant variance) using the computation technique
developed by Newey and West (1987, in Wooldridge (2003)).

148 | the case of two variables (“bivariate’ modd), in order to establish if there exists a unique linear relationship
between two variables, the Johansen test determines arank of the estimated coefficient matrix constructed based
on the equationsfor two variables. If the co-integration rank is 1, thereis a unique co-integrating rationship
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If, according to the Johansen Co-integration Test, two (or more) variables are found to
be co-integrated with a unique co-integrating vector,**’ we estimate a long-term equilibrium
relationship between them using a vector error correction model (“VEC”). VEC models the
linear long-term relationship between two or more variables assuming that the long-term
equilibrium between the variables can be achieved via some short-term adjustments. These
short-term adjustments (“error corrections’) are also directly estimated by VEC, and it may
take more than one period (a month in our studies) to achieve a long-term equilibrium. We
consider both the Akaike Information Criterion (“*AlC") and Schwartz (Bayesian) Information
Criterion (“BIC") to find the appropriate number of periods (“lags’ in error correction terms, or
lagged first differences in the variables) that need to be included in the model. Typically, VEC
also assumes a constant, or an intercept (either in the data, or in the co-integrating relationship).
If the data appear to have atrend, VEC may be adjusted by allowing for linear trends in the
dataor, if the trend is visible in the co-integrating relationship, it can be included in the co-
integrating relationship.*®

One of the advantages of the VEC method is that even if all variables are jointly
determined, VEC estimates are still valid.**® However, VEC estimation has a few
disadvantages. In particular, VEC estimates differ depending on the model assumptions (e.g.,
depending on the number of lags to be included in the model), and may vary relatively widely
from one data sample to another.™™® Stock (1987)™! showed that in cases of co-integrated
variables, standard OL S estimation may be still appropriate, as OL S estimates of the long-term
relationship between co-integrated variables are “super-consistent” (i.e., when a sample size
increases, OL S coefficient estimates converge relatively quickly to the true parameter values
they are attempting to estimate."™> However, OLS estimates of standard errors on these

between the two variables. The test can be extended to more than two variables (“multivariate’ model, see Test
1). See Johansen (1995).

147 | .., aunique linear combination of two or more variables.

148 \We generally assume that thereis a constant in the linear models we estimated. In order to decideif it is
appropriate to include the trend, we consider AIC and BIC criteriaand also if the trend was statistically
significant at the 5% significance level.

149 See Patterson (2000), Chapter 14.

150 See Patterson (2000), pp. 331, 356 and 644.
13! Seein Patterson (2000), pp. 331, 356.

152 Thisis true even if an endogenous variable isincluded in the equation (i.e., if one of the factorsand a
dependent variable are jointly determined). See Patterson (2000), p. 644.
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coefficients are not valid; they cannot be used to decide if a particular variable is statistically
significant or not. Also, unlike VEC, OLS models ignore any dynamic or short-term
adjustments (“error corrections’ or “lags’) that typically enable a convergence to the long-run
equilibrium relationship between co-integrated variables. Furthermore, OL S estimates may
have a “finite sample” bias, i.e., they cannot be relied upon when sample sizes are small. Also,
OLS and VEC estimation procedures may result in different estimates.”>® Nevertheless, OLS
can provide alternative estimates of the long-run relationship between securitization rates and
yield spreads. Thus, in cases of non-stationary series, we also estimate the long-term
relationship between SEC and Y SP using OL S models.

For Test 1 (subprime mortgages), in addition to the estimation of the impact of SEC on
Y SP, we have enough datato be able to estimate the effect (if any) of default (DFL) and
prepayments (PRS) riskson Y SP. As DFL and PRS series appear to be (1) processes, co-
integrated with SEC and Y SP, we estimate a multivariate VEC model that, in addition to
estimating a long-run relationship between Y SP and SEC, controls for the effects of PRS and
DFL (if any) on Y SP.

Using the reported VEC models, we also estimate the speed of adjustment to the long-
term equilibrium between SEC and Y SP by forecasting the decomposition of the Y SP variance,
and graph “impulse response functions,” which show the sensitivity of yield spreads to the

shocks in the securitization rates (or any other factor, such as PRS and DFL).*>*

4. Granger Causality Tests

To analyze if there is any causality implied in the relationship between yield spreads
and securitization rates (i.e., if changes in securitization cause the changes in yield spreads, or
vice versa), we apply Granger Causality teststo all our studies. Granger Causality tests assess
the possibility of so-called Granger causality only: they test if yield spreads depend linearly on
the securitization rate values in the previous periods (a certain number of “lags’ of the

153 See Patterson (2000), p. 356.

13% ghocks are represented by Cholesky-transformed standard deviations of innovationsin SEC (or PRS and DFI
variables, in the case of the multivariate model, Study 1). “Innovations,” in this case, arethe estimated “error”
termsin the SEC eguation. “Cholesky transformation” refers to the computational technique, and imposes an
ordering of the variables in the model, giving the largest weight to the variable that appears first (SEC, in our
case).
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securitization rate), or the other way around. This may not include any other type of causal
relationship between the two variables, and in general, a number of researchers caution against
confusing the notion of “Granger-causality” with awider notion of economic causality.*™ We
consider both the AIC and BIC to find the appropriate number of “lags’ in the two variables
(SEC and Y SP) to be included in the test relationships.

D. Empirical Findings

The results of unit-root tests (ADF and PP) and atest for sationarity (KPSS) are shown
in Figure V1.3 below (subprime market, Y SP and SEC series only), and in Appendix V1.B,
Exhibits 1A — 8A for all other markets and variables. The results of OLS estimation are
presented in Exhibits 1C — 8C in Appendix VI.B, and in Figure V1.6 below (Test 1, abivariate
model).

Figure VI.3. ADF and PP Unit Root Tests and KPSS Stationarity Test: Subprime M ortgages

Variable ADF satistic PP Statistic KPSS Statistic  ADF Trend PP Trend
YSP -2.62 -2.36 0.16 -1.53 -0.84
SEC -5.17* -5.17* 0.16 4,56 * 4,56 *
AYSP -7.81* -7.62* 0.05* 0.79 0.68
ASEC -13.79* -14.01* 0.07* 0.25 0.25

* indicates significance at the 5% level. For the KPSS test, the null hypothesis is that the variable is stationary
so failure to reject the null indicates stationarity (indicated by a *).

The results of Johansen Co-Integration tests are presented in Appendix V1.B, Exhibits
1D — 8D (Panel A), and in Figure V1.4 below.

Figure VI.4. Johansen Co-integration Test: Subprime M ortgages

Hypothesized
Eigenvalue Likelihood Ratio 5% Critical Value No. of Vectors
0.142 18.398 15.495 None*
0.039 3.827 3.841 At most 1

An asterisk after “None” (“no co-integrating vectors’; the first row of these exhibits)
indicates a statistically significant rejection of the null hypothesis that there are no co-
integrating vectors. For the second row of the exhibits, the null hypothesisisthat thereis at

135 See, for instance, Gilbert (2004), pp. 13-15; Pearl (2000), p. 39. Granger-causality has a number of practical
limitations: it assumes a linear relationship between variables, that the data are stationary (which isnot the case
for some of our models) and that there are no omitted variablesin the model.

NERA Economic Consulting 107



most one co-integrating vector. Asthere is no asterisk after thisrow in all our studies of non-
stationary series, we cannot regject the null hypothesis that there is at most one (unigue) co-
integrating relationship between Y SP and SEC series. Thus, all non-stationary series in our
studies (see Tests 1 (subprime mortgages), 2 (jumbo mortgages), 8 (credit cards), and possibly
7 (auto loans) and 3 (conforming loans before 1997)) appear to be 1(1) processes with asingle

co-integrating vector.

Asall non-stationary series in our studies are co-integrated, we can apply aVEC
estimation method to estimate long-term equilibrium relationships between yield spreads and
securitization rates for different consumer loan markets (subprime and jumbo mortgages, credit
cards). We present our VEC estimates in Figure V1.5 below and in Appendix V1.B (Exhibits
1D — 8D, Panel B). (As noted above, the OLS estimates of the same relationships are presented
in Figure V1.6 below and in Appendix V1.B, Exhibits 1C —8C.)

Figure VI.5. Johansen Normalized Co-integrating Coefficients: Subprime M ortgages

YSP SEC
Coefficient 1 3.803
Standard Error (0.797)
Co-integrating Equation: Y SP =-3.803*SEC

Figure VI.6. Ordinary Least Squares Regression With Newey-West Standard Error Correction: Subprime

M or tgages
Securitization (SEC)

Coefficient Constant Adjusted
(p-value) (p-value) R Squared
-2.4348 * 3.0050 * 0.4225
0.0000 0.0000

* denotes significance at the 5% level.

Using the reported VEC models, we also estimate the speed of adjustment to the long-
term equilibrium between SEC and Y SP. Figure V1.7 below and Exhibits 1E — 8E in Appendix
V1.B show these estimates. Figure V1.8 below and Exhibits 1F — 8F in Appendix V1.B
illustrate the sensitivity of yield spreads to the shocks in the securitization rates (or any other
factor, such as PRS and DFL, see Exhibit 1F in Appendix VI.B).
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Figure VI.7. Forecast Error Variance Decomposition of the Yield Spread (Y SP) : Subprime M ortgages

Per centage of Squared Prediction
Error in YSP Explained by:

Month Ahead YSP SEC

1 99.87566 0.124343
2 99.17813 0.821874
3 98.20015 1.799854
4 97.09481 2.905188
5 95.96117 4.,038829
6 94.85875 5.141252
7 93.8202 6.179802
8 92.86088 7.139124
9 91.98552 8.01448

10 91.19269 8.807315
11 90.47759 9.522414
12 89.83385 10.16615
13 89.25458 10.74542
14 88.73295 11.26705
15 88.26251 11.73749
16 87.83738 12.16262
17 87.45229 12.54771
18 87.10254 12.89746
19 86.78402 13.21598
20 86.49313 13.50687
21 86.22671 13.77329
22 85.98202 14.01798
23 85.75667 14.24333
24 85.54858 14.45142
25 85.35593 14.64407
26 85.17713 14.82287
27 85.01079 14.98921
28 84.85568 15.14432
29 84.71074 15.28926
30 84.57502 15.42498

NERA Economic Consulting

109



Figure VI.8. Response of Y SP to Cholesky One S.D. SEC Innovation: Subprime M ortgages
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The results of Granger Causality tests are presented below in Figure V1.9 and in
Appendix V1.B, Exhibits 1B — 8B.

Figure VI.9. Forecast Granger Causality Test: Subprime M ortgages

Probability
of F Statistic
Null Hypothesis (3 Lags Chosen)
SEC does not Granger Cause Y SP 0.0214 *
Y SP does not Granger Cause SEC 0.08037

* denotes significance at the 5% level.

1. Application to the Subprime Mortgage Market (Test 1)

Figure V1.3 shows the results of ADF and PP unit root tests (the second and third
columns of the table), and the KPSS stationarity test (the fourth column) for Y SP and SEC
series in the study of subprime mortgages. The fifth and sixth columns of the table show if
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there is an indication to include a linear trend in the test equations. an asterisk indicates that a
linear trend is statistically significant at the 5% significance level (i.e., it needs to be included).
A trend is not significant for Y SP, but is significant for SEC. YSPisclearly an I(1) process: it
is non-stationary in levels but gationary in first differences according to all three statistical tests
mentioned above. The results for SEC variable are less clear: it is stationary in levels for two
out of the three tests (KPSS says it is non-stationary) as well asin first difference. (Notably, if
atrend is excluded from the test equations, SEC is found to be non-stationary in levels
according to all three tests. See Appendix VI1.B, Exhibit 1A.) Thus, there is some indication
that SEC isan I(1) variable, but it is not clear (i.e., it may be stationary). We decided to apply
both OLS and VEC estimation techniques in this case.

The results of the Granger Causality Test are presented in Figure VI1.9. The test
indicates that SEC Granger-causes Y SP a the 5% significance level.

The Johansen Co-integration Test indicates that there is a unique co-integrating
relationship between SEC and Y SP. See Figure V1.5. AsFigure V1.3 indicates that linear
trends may be present, we estimate VEC assuming linear trends in the data. See Figure V1.5.

VEC estimates the long-term co-integrating relationship between Y SP and SEC as

follows; *°
(1)  YSP=-3803SEC

The result indicates that for a 10% increase in the securitization rate, yield spreads on
subprime mortgages will decrease approximately by 38 basis points.

OLS estimates are fairly consistent with the VEC model estimates of along-term
relationship between the securitization rates and subprime market yield spreads. a 10%
increase in the securitization rate, yield spreads on subprime mortgages will decrease
approximately by 24 basis points. See Figure V1.6.

The forecast of the Y SP variance decomposition shows that the variability in SEC
explains increasingly of the variability in Y SP going forward in time. After six months, SEC
explains about 5% of the variation in Y SP, while after a year, SEC explains about 10% of the

1% This model includes no lagsin adjustment terms (as suggested by minimizing the AIC/BIC criteria).
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variation in YSP. See Figure V1.7. The impulse response function in Figure V1.8 illustrates the
impact of aone standard deviation shock to SEC on Y SP for a period of 30 months. Inthe case
of a change in the SEC variable equal to Cholesky one standard deviation, Y SP will decrease
by approximately 7 basis points within a six-month period and by approximately 9 basis points

within twelve months.

Results for the multivariate model are consistent with the results of the bivariate model.
See Appendix V1.B, Exhibit 1. Even controlling for prepayment and default risks, the VEC
model indicates that a 10% increase in subprime mortgage securitization leads to adecrease in
subprime mortgage yield spreads of approximately 24 basis points. Notably, the impact of both
DFL and PRS variables on Y SP appear to be statistically indiscernible from zero.

2. Conforming Loan Market

We first attempt to replicate the negative relationship between conforming loans yield
spreads and securitization rates found in some of the previous studies (e.g., Kolari et al. (1998)).
See the description of variables in Figure V1.2, Test 3. We could not obtain precisely the same
data asthe authors of previous studies. Exhibit 3 in Appendix VI.B summarizes all our results.

The results of the ADF test (without atrend) indicate that both Y SP and SEC series may
be I(1) processes (Appendix VI.B, Exhibit 3A). However, al other tests for sationarity
indicate that both Y SP and SEC may be stationary in levels. Exhibit 3D in Appendix V1.B
shows that a unique co-integrating relationship may be estimated only if we do not include an
intercept in the model. Using this model without intercepts (constants), we find that for a 10%
increase in the securitization rate of conforming mortgages, there is a corresponding 15 bps
decrease in the conforming mortgage yield spread.™” For comparison, Kolari et al. (1998)
estimated about a 20 bps decrease in the conforming mortgage yield spread for a 10% increase
in the securitization rate. It appearsthat Kolari et al. (1998) also excluded a constant from their
estimation of the long-run relationship between conforming market securitization and yield
spreads.’®® This is not a standard approach and we do not believe that excluding a constant is

57 The Granger Causality test indicates that YSP may Granger-cause SEC at the 5% significance level. See

Exhibit 3B in Appendix 1V.B.

158 See Kolari et al. (1998), p. 684. The authorsindicate that they dropped the constant from their estimation of the
long-term relationship asit was not statistically significant at the 5% significance level.
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justified. If the constant is included, no consistent long-term relationship between
securitization and yield spreads in the conforming loans market using our sample of the data
can be found.*® OLSresults are also inconclusive: the effect of SEC on Y SP is statistically
indistinguishable from zero at the 5% significance level. See Exhibit 3C in Appendix V1.B.

When we extend the data from the 1990s to the present to test whether the relationship
between Y SP and SEC in conforming loans market exists in the more recent period, the
results—using our particular sample of the data—appear to indicate no satistically discernible
relationship. All variables appear to be stationary in levels, and the OL S estimate of the effect
of SEC on Y SP is dtatistically indistinguishable from zero. See the description of variablesin
Figure V1.2, Tedt 4, and the results of all statistical testsin Exhibits 4, Appendix VI.B.

3. Summary of Empirical Findings for Other Markets

Based on the datawe have available and the empirical methods we employ, we
conclude that a 10% increase in the securitization rate is associated with:*®°

- A decrease in yield spreads for jumbo mortgages of between 4 and 12 basis
points. See Appendix VI.B, Exhibit 2.2.1%

- A decrease in yield spreads for auto loans of between 22 and 64 basis points.
See Appendix V1.B, Exhibit 7.

- A decrease in yield spreads for credit card loans of between 8 and 54 basis
points. See Appendix V1.B, Exhibit 8.

We also conduct astudy similar to the one by Naranjo and Toevs (2002) who estimated
that GSE activities decreased the spreads between non-conforming and conforming market
interest fixed rates in 1986 — 1998. Unlike Naranjo and Toevs (2002), we conduct separate
studies of the effect of securitization on both fixed yield spreads (Test 6) and adjustable yield

139 |n some of the model's with an intercept, the coefficient on SEC appearsto be either statistically insignificant or
positive (and an intercept appearsto be statistically significant).

160 For all these studies, thereisno clear or statistically significant Granger-causality, in either direction. See
Exhibits 2.1B, 2.2B, 7B, 8B in Appendix 1V.B.

161 As discussed in Section B and shown in Figure 1V.1, it appears that there was a regime change in early 2003,
Theresults cited above are for the most recent period (January 2003 — June 2006). For comparison purposes,
we asorun all tests for the whole period for which we have data: January 1999 through June 2006. See Exhibit
2.1in Appendix 1V.B. The moddl estimatesa 7 to 30 basis point decrease in yield spreads for a 10% increase in
the securitization rate.
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spreads (Test 5), and use the data for a more recent period of 1999 - 2006. We found no
statistically significant effects of securitization on the yield spreads between non-conforming
and conforming market ratesin either of these two studies. See Appendix VI.B, Exhibits 5 and
6.

E. Our Findings and the Current Crisis

We examined data on securitization rates and yield spreads in 2007 and up to June 2008
for subprime mortgage loans, jJumbo mortgage loans, conventional conforming mortgage loans,
auto loans, and credit card receivables. Recent observations suggest a negative relation
between the securitization rates and the yield spreads for al products other than conventional
conforming mortgages and credit card receivables, which is consistent with our findings. The
extreme situation, unsurprisingly, isin the case of subprime mortgages. Between January and
September 2007, the subprime securitization rate dropped to zero, while the mortgage yield
spread increased by 52%.'%% In the same time period, the mortgage yield spread for jumbo
mortgages increased by 68% and the securitization rate dropped by 41%. From the first quarter
of 2007 to the second quarter of 2008, the yield spread for credit cards has increased by 32%.
When discussing the role of securitization, it isimportant to keep in mind its impact on the cost

of credit to consumers for mortgages, auto loans, credit cards, or other products.

Below are graphs including the recent data for securitization rates and yield spreads for
subprime mortgages, jumbo mortgages, conventional conforming mortgages, auto loans and

credit card receivables.

162 \We understand from LoanPerformance that based on their data, no subprime loans originated after September
2007 were securitized. Origination activity for subprime mortgages in recent months has been minimal.
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Figure VI.10. Subprime M ortgages — Securitization Rateand Yield Spread

Monthly Data from January 1999 to June 2008
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Notes and Sour ces:

Data are from LoanPerformance and the Federal Reserve.

Securitization rates are based on loans originated and securitized by month of loan origination. Origination and issuance data from LoanPerformance's servicing and
securities databases are scaled by Federal Reserve data and then used to cal cul ate securitization rates.

Yield spreads are based on the difference between initial mortgage rates on subprime loans (from LoanPerformance's securities database) and 10-Y ear Constant
Maturity Treasury rates.

Securitization rates stop in September 2007 as there are no loans originated after this date that have been securitized in the LoanPerformance database.
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Figure VI.11. Jumbo Mortgages — Securitization Rate and Yield Spread

Monthly Data from January 1999 to December 2007
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Notes and Sour ces:
Data are from LoanPerformance, Insde Mortgage Finance, and the Federa Reserve.

Yield Spread over 10YR CMT Rate (bps)

Securitization rates are based on loans originated and securitized by month of loan origination. Origination and issuance data from LoanPerformance's servicing and

securities databases are scaled by Inside Mortgage Finance data and then used to cal culate securitization rates.

Yield spreads are based on the difference between initial mortgage rates on jumbo loans (from LoanPerformance's securities database) and 10-Y ear Constant Maturity

Treasury rates.

Securitization rates from June 2006 to March 2007 are based on | nsde Mortgage Finance data because L oanPerformance data are unreliable in the time period.
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Figure VI.12. Conventional Conforming M ortgages — Securitization Rate and Yield Spread

Monthly Data from January 1999 to June 2008
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Notes and Sour ces:
Data are from eMBS, LoanPerformance, | nside Mortgage Finance, the Federal Housing Finance Board, and the Federal Reserve.

Securitization rates are based on loans originated and securitized in the same month. Origination data from LoanPerformance's servicing and securities databases are
scaled by Inside Mortgage Finance data. |ssuance data are collected as agency issuance (FHLMC and FNMA) from eMBS.

Yield spreads are based on the difference between average rates for conventional loans (MIRS) and 10-Y ear Constant Maturity Treasury rates.
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Figure VI1.13. Auto L oans— Securitization Rate and Yield Spread

Monthly Data from January 1999 to September 2008
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Notes and Sour ces:
Data are from the Federal Reserve.

Securitization rates are based on consumer credit data from finance companies and is the dollar ratio of securitized motor vehicle loans to total motor vehicle loans

(owned and securitized).
Yield spreads are based on the difference between auto loan primary market interest rates and 3-Y ear Constant Maturity Treasury rates.
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Figure VI.14. Credit Card Receivables— Securitization Rate and Yield Spread

Quarterly Data from 1999Q1 to 2008Q3
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Notes and Sour ces:

Data are from the Federal Reserve.
Securitization rates are based on consumer credit data and is the dollar ratio of securitized nonrevolving credit to nonrevolving credit outstanding.
Yield spreads are based on the difference between credit card primary market interest rates and prime bank loan interest rates.

F. Conclusion

The continued expansion of the rate at which primary market loans are securitized has
decreased the interest rates paid by consumers. From auto loans to credit cards to various types
of mortgages, each consumer debt market has realized the benefits of the increased
participation of investors who are able to trade securitized consumer debt. Much of the benefits
to the conventional conforming mortgage market were identified early and have been realized
with the creation of the GSEs. As such, our studies of the recent time period are inconclusive
asto the effect of increased securitization on the borrowing costs of conventional conforming
mortgages. The success of the conventional conforming mortgage market has been replicated
by private lenders in other markets (subprime mortgages, jumbo mortgages, auto loans, and
credit cards). The development and maturation of the markets for these expanded asset classes
has been measurably observed in the aggregate data in the recent years prior to the current
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financial crisis, resulting in benefits in the form of lower financing costs that have flowed
through to consumers.
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Appendix VI.A Graphs of Cost of Credit Variables
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Appendix VI.A
Test 1

Subprime Home L oans
Correlation Coefficient: -.449
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Appendix VI.A
Test 1

Subprime Home L oans
Correlation Coefficient: .590
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Appendix VI.A
Test 2.1

Jumbo Home L oans (Whole Period)
Correlation Coefficient: -.274
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Appendix VI.A
Test 2.2

Jumbo Home L oans (Subperiod)
Correlation Coefficient: -.202

20

1.5 -

1.0 -

Yield Spread

0.5

0.0

Minimum: -1.762
Maximum: -0.568 T
Average: -1.011
Median: -1.008 +
Std. Deviation: 0.270

< ﬁ

Minimum: -0.380
Maximum: 1.466 -

/ Average: 0.247
Median: 0.112
Std. Deviation: 0.496 /\
| | N | | |

\ \ \ A\

-0.5
2003M01

2003M09 2004M 05 2005M01 2005M09 2006M 05
Year - Month

— Y SP = Weighted Average Coupon on Jumbo L oans (from L oanPerformance) - 10-Y ear Constant Maturity Treasury

= SEC = Log-Transformed Dollar Volume of Jumbo Securities |ssuance divided by Dollar Volume of Jumbo Mortgage
Originations (from LoanPerformance, scaled by Inside Mortgage Finance numbers)

NERA Economic Consulting 125

LN
o
Securitization



Appendix VI.A
Test 3

Conventional Conforming Home L oans (Kolari Replication)
Correlation Coefficient: .195
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Appendix VI.A
Test 4

Conventional Conforming Home L oans
Correlation Coefficient: -.122
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Appendix VI.A
Test 5

Adjustable Rate Jumbo-Conforming M ortgage Spread (Naranjo Replication)
Correlation Coefficient: -.163
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Appendix VI.A
Test 6

Fixed Rate Jumbo-Conforming Mortgage Spread (Naranjo Replication)
Correlation Coefficient: -.213
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Appendix VI.A
Test 7

Auto Loans
Correlation Coefficient: -.382
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Appendix VI.A
Test 8

Credit Cards
Correlation Coefficient: -.272
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Appendix VI.B Results of Cost of Credit Statistical Tests

Appendix VI.B

Test #1 Subprime
Period: 1/1999 through 12/2006
Frequency: 96 Monthly Observations

Modé Specification:

Y SP = Average Primary Market I nterest Rate for Subprime Loans (from L oanPerformance) - 10-Y ear Constant M aturity Treasury
SEC = Dollar Volume of Subprime Securities Issuance divided by Dollar Volume of Subprime Mortgage

Originations (from LoanPerformance, scaled by Federa Reserve numbers)

DFL = Foreclosure Rate on Subprime Mortgages (from LoanPerformance)

PRS = Spread between the 10-Y ear Constant Maturity Treasury and the 1-Y ear Constant M aturity Treasury

1A: Augmented Dickey-Fuller and Phillips-Perron Unit-Root Tests
and Kwiatkowski-Phillips-Schmidt-Shin Stationarity Test

Variable PP Trend Statistic ADF Trend Statistic
Y SP, yield spread -0.84 153
SEC, securitization rate 456 * 456 *
DFL, foreclosure rate 0.32 0.18
PRS, prepayment proxy -2.52 -1.67
AYSP, first difference 0.68 0.79
ASEC, first difference 0.25 0.25
ADFL, first difference 0.74 0.74
APRS, first difference -1.74 -1.74

* denotes significance at the 5% level.

Modé Specification: Trend and automatic lag selection

Variable ADF Statigtics PP Statistics K PSS Statistics
Y SP, yield spread -2.62 -2.36 0.16
SEC, securitization rate -5.17 * -5.17 * 0.16
DFL, foreclosure rate -0.69 -1.02 0.19
PRS, prepayment proxy -0.73 -0.66 0.28
AYSP, first difference -7.81* -7.62* 0.05 *
ASEC, first difference -13.79 * -14.01 * 0.07 *
ADFL, first difference -6.22 * -6.39 * 0.27
APRS, first difference -7.09 * -7.02 * 0.11*

Mode Specification: No trend and automatic lag selection

Variable ADF Htatigtics PP Statistics K PSS Statistics
Y SP, yield spread -1.84 -2.32 0.94
SEC, securitization rate -1.47 -1.76 1.13
DFL, foreclosure rate -0.99 -1.07 0.62
PRS, prepayment proxy -0.86 -0.92 0.29 *
AYSP, first difference -7.79 * -7.63* 0.15 *
ASEC, first difference -13.86 * -14.09 * 0.08 *
ADFL, first difference -6.22 * -6.38 * 0.26 *
APRS, first difference -6.79 * -6.72 * 0.45*

* denotesrejection of the null hypothesis that the series has a unit root at the 5% level. In the case of KPSS,
denotes failureto rgect the null hypothesis that the seriesis stationary.

1B: Granger Causality Test (Bivariate Model)

Probability
of F Statistic
Null Hypothesis (3 Lags Chosen)
SEC does not Granger Cause Y SP 0.0214 *
Y SP does not Granger Cause SEC 0.08037

* denotes significance at the 5% level.

1C: Ordinary Least Squares Regression
With Newey-West Standard Error Correction

Securitization (SEC) Default Rate (DFL) Prepayment Proxy (PRS)
Coefficient Coefficient Coefficient Constant Adjusted
(p-value) (p-value) (p-value) (p-value) R Squared
-1.4341 * 1.4699 * -0.4008 * 8.9681 * 0.7947
0.0002 0.0000 0.0000 0.0000

* denotes significance at the 5% level.
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Model Specification:

Appendix VI.B

Test #1 Subprime
Period: 1/1999 through 12/2006

Frequency: 96 Monthly Observations

Y SP = Average Primary Market Interest Rate for Subprime Loans (from LoanPerformance) - 10-Y ear Constant Maturity Treasury
SEC = Dallar Volume of Subprime Securities Issuance divided by Dollar VVolume of Subprime Mortgage
QOriginations (from LoanPerformance, scaled by Federal Reserve numbers)
DFL = Foreclosure Rate on Subprime Mortgages (from L oanPerformance)
PRS = Spread between the 10-Y ear Congtant Maturity Treasury and the 1-Y ear Constant Maturity Treasury

1D: Johansen Co-integration Test

VEC Model Specification: I ntercept in the co-integrating equation and 1 lag

Panel A: Johansen's Trace Test

Hypothesized
Eigenvalue Likelihood Ratio 5% Critical Value No. of Vectors
0.272 61.733 54.079 None *
0.159 31.840 35.193 At most 1
0.115 15.552 20.262 At most 2
0.042 4.054 9.165 At most 3
Panel B: Normalized Co-integrating Coefficients
YSP SEC DFL PRS Constant
Coefficient 1 2.392 0.755 -0.011 -0.410
Sandard Error (0.652) (0.580) (0.105) (2.225)

Co-integrating Equation:

NERA Economic Consulting

YSP =-2.392*SEC - 0.755*DFL +0.011*PRS + 0.41
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Appendix VI.B

Test # 1 Subprime
Period: 1/1999 through 12/2006
Frequency: 96 Monthly Observations

M odel Specification:

Y SP = Average Primary Market Interest Rate for Subprime Loans (from LoanPerformance) - 10-Y ear Constant Maturity Treasury
SEC = Dallar Volume of Subprime Securities | ssuance divided by Dollar VVolume of Subprime Mortgage

Originations (from L oanPerformance, scaled by Federal Reserve numbers)

DFL = Foreclosure Rate on Subprime Mortgages (from LoanPerformance)

PRS = Spread between the 10-Y ear Constant Maturity Treasury and the 1-Year Constant Maturity Treasury

1E: Forecast Error Variance Decomposition of the Yield Spread (Y SP)
VEC M odel Specification: Intercept in the co-integrating equation and 1 lag

Percentage of Squared Prediction
Error in YSP Explained by:

Month Ahead YSP SEC DFL PRS

1 99.82836 0.171644 0 0

2 95.51081 2.349292 1.965243 0.174657
3 92.2267 3.236747 4.21789 0.318663
4 89.38043 4.457731 5.780276 0.381561
5 87.13325 5.751793 6.688202 0.426758
6 85.17197 7.208575 7.154496 0.464957
7 83.37832 8.770451 7.349064 0.502168
8 81.66264 10.4189 7.379626 0.538831
9 79.99149 12.12129 7.312176 0.575052
10 78.3495 13.85336 7.186638 0.610499
11 76.73461 15.59277 7.027689 0.644936
12 75.14937 17.32172 6.850744 0.678168
13 73.59851 19.02583 6.665577 0.710076
14 72.08688 20.69413 6.478397 0.740598
15 70.61873 22.31842 6.293137 0.769711
16 69.1974 23.89293 6.112243 0.797427
17 67.82519 25.41385 5.937181 0.823778
18 66.50347 26.87894 5.768772 0.848811
19 65.2328 28.28721 5.607408 0.87258
20 64.01304 29.63861 5.4532 0.895147
21 62.8435 30.93385 5.306076 0.916575
22 61.72308 3217414 5.165846 0.936928
23 60.65038 33.3611 5.032255 0.956267
24 59.62376 34.49659 4.905002 0.974654
25 58.64144 35.58265 4.783772 0.992146
26 57.70156 36.6214 4.668242 1.008797
27 56.80222 37.61502 4.558094 1.024661
28 55.94152 38.56568 4.453018 1.039785
29 55.11756 39.4755 4.352719 1.054215
30 54.32852 40.34657 4.256915 1.067993

1F: Response of Y SP to Cholesky One S.D. SEC, DFL, and PRS Innovation
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Appendix VI.B

Test #2.1 Jumbo (Whole Period)
Period: 1/1999 through 6/2006
Frequency: 90 Monthly Observations

M odel Specification:

Y SP = Weighted Average Coupon on Jumbo Loans (from LoanPerformance) - 10-Y ear Constant Maturity Treasury
SEC = Dallar Volume of Jumbo Securities I ssuance divided by Dollar Volume of Jumbo Mortgage

Originations (from LoanPerformance, scaed by Inside Mortgage Fnance numbers)

2.1A: Augmented Dickey-Fuller and Phillips-Perron Unit-Root Tests
and Kwiatkowski-Phillips-Schmidt-Shin Stationarity Test

Variable PP Trend Statistic ADF Trend Statistic
YSP, yidd spread -0.95 -0.95
SEC, securitization rate 1.35 1.35
AY SP, firg difference 0.40 0.35
ASEC, firgt difference 0.25 0.09

* denotes significance at the 5% level.

M odel Specification: Trend and automatic lag selection

Variable ADF Statistics PP Statistics K PSS Statistics
YSP, yidd spread -2.02 -2.02 0.16
SEC, securitization rate -2.98 -2.96 0.18
AY SP, first difference -7.74* -8.29 * 0.08 *
ASEC, firgt difference -6.34 * -10.21 * 0.10 *

M odel Specification: No trend and automatic lag selection

Variable ADF Statistics PP Statistics K PSS Statistics
YSP, yidd spread -1.90 -1.96 0.77
SEC, securitization rate -2.66 -2.59 0.47
AY SP, firdt difference 177 * -8.32* 0.10 *
ASEC, first difference -6.42 * -10.34 * 0.10 *

* denotes rgjection of the null hypothesis that the series hasa unit root at the 5% level. In the case of KPSS,
denotesfailure to regject the null hypothesisthat the seriesis stationary.

2.1B: Granger Causality Test

Probability
of F Statistic
Null Hypothesis (1 Lag Chosen)
SEC does not Granger Cause Y SP 0.09706
Y SP does not Granger Cause SEC 0.78939

* denotes significance at the 5% level.

2.1C: Ordinary Least Squares Regression
With Newey-West Standard Error Correction

Securitization (SEC)

Coefficient Constant Adjusted
(p-value) (p-value) R Squared
-0.6851 0.0526 0.0648
0.0924 0.9135

* denotes significance at the 5% level.
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Appendix VI.B

Test #2.1 Jumbo (Whole Period)
Period: 1/1999 through 6/2006
Frequency: 90 Monthly Observations

M odel Specification:

Y SP = Weighted Average Coupon on Jumbo Loans (from LoanPerformance) - 10-Y ear Constant Maturity Treasury
SEC = Dallar Volume of Jumbo Securities I ssuance divided by Dollar Volume of Jumbo Mortgage

Originations (from LoanPerformance, scaed by Inside Mortgage Fnance numbers)

2.1D: Johansen Co-integration Test
VEC Model Specification: Linear trend in the data and 5 lags

Panel A: Johansen's Trace Test

Hypothesized
Eigenvalue Likelihood Ratio 5% Critical Value No. of Vectors
0.145 15.876 15.495 None *
0.032 2.693 3.841 At mogt 1

Panel B: Normalized Co-integrating Coefficients

YSP SEC
Coefficient 1 2.970
(Sandard Error) (0.828)
Co-integrating Equation: YSP =-297*SEC

NERA Economic Consulting 136



Appendix VI.B

Test #2.1 Jumbo (Whole Period)
Period: 1/1999 through 6/2006
Frequency: 90 Monthly Observations

Model Specification:

Y SP = Weighted Average Coupon on Jumbo L oans (from LoanPerformance) - 10-Y ear Constant M aturity Treasury
SEC = Dollar Volume of Jumbo Securities Issuance divided by Dollar Volume of Jumbo Mortgage

Originations (from LoanPerformance, scaled by Inside Mortgage Finance numbers)

2.1E: Forecast Error Variance Decomposition of the Yield Spread (Y SP)
VEC M odel Specification: Linear trend in the data and 5 lags

Per centage of Squar ed Prediction
Error in YSP Explained by:

Month Ahead YSP SEC

1 99.73006 0.269938
2 99.84923 0.150769
3 99.87386 0.126139
4 99.85298 0.14702
5 99.84479 0.155214
6 99.78979 0.210209
7 98.65572 1.34428
8 94.22119 5.778807
9 86.89275 13.10725
10 79.90008 20.09992
11 73.39487 26.60513
12 67.51852 32.48148
13 61.99025 38.00975
14 56.82248 43.17752
15 52.06834 47.93166
16 47.6414 52.3586
17 43.55209 56.44791
18 39.92936 60.07064
19 36.84494 63.15506
20 34.22657 65.77343
21 31.96071 68.03929
22 29.96132 70.03868
23 28.17986 71.82014
24 26.58837 73.41163
25 25.16405 74.83595
26 23.88662 76.11338
27 22.74053 77.25947
28 21.71209 78.28791
29 20.78541 79.21459
30 19.94385 80.05615

2.1F: Response of Y SP to Cholesky One S.D. SEC Innovation
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Appendix VI.B

Test # 2.2 Jumbo (Subperiod)
Period: 1/2003 through 6/2006
Frequency: 42 Monthly Observations

M odel Specification:

Y SP = Weighted Average Coupon on Jumbo Loans (from LoanPerformance) - 10-Y ear Constant Maturity Treasury
SEC = Dallar Volume of Jumbo Securities I ssuance divided by Dollar Volume of Jumbo Mortgage

Originations (from LoanPerformance, scaed by Inside Mortgage Fnance numbers)

2.2A: Augmented Dickey-Fuller and Phillips-Perron Unit-Root Tests
and Kwiatkowski-Phillips-Schmidt-Shin Stationarity Test

Variable PP Trend Statistic ADF Trend Statistic
YSP, yidd spread 0.26 4.74 *
SEC, securitization rate -1.38 -1.38
AY SP, firg difference 1.50 2.04
ASEC, firgt difference -0.21 -1.10

* denotes significance at the 5% level.

M odel Specification: Trend and automatic lag selection

Variable ADF Statistics PP Statistics K PSS Statistics
YSP, yidd spread -3.85 * -0.93 0.20
SEC, securitization rate -2.66 -2.51 0.19
AY SP, first difference -451 * -8.39 * 0.47
ASEC, firgt difference -4.68 * -7.37 * 0.20

M odel Specification: No trend and automatic lag selection

Variable ADF Statistics PP Statistics K PSS Statistics
YSP, yidd spread -2.70 -2.07 041 *
SEC, securitization rate -2.25 -2.26 041 *
AY SP, firdt difference -3.84* 512 * 0.33 *
ASEC, first difference -4.59 * -7.22 * 0.19 *

* denotes rgjection of the null hypothesis that the series hasa unit root at the 5% level. In the case of KPSS,
denotesfailure to regject the null hypothesisthat the seriesis stationary.

2.2B: Granger Causality Test

Probability
of F Statistic
Null Hypothesis (1 Lag Chosen)
SEC does not Granger Cause Y SP 0.24877
Y SP does not Granger Cause SEC 0.81334

* denotes significance at the 5% level.

2.2C: Ordinary Least Squares Regression
With Newey-West Standard Error Correction

Securitization (SEC)

Coefficient Constant Adjusted
(p-value) (p-value) R Squared
-0.3709 -0.1280 0.0168
0.1688 0.6300

* denotes significance at the 5% level.
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Appendix VI.B

Test # 2.2 Jumbo (Subperiod)
Period: 1/2003 through 6/2006
Frequency: 42 Monthly Observations

M odel Specification:

Y SP = Weighted Average Coupon on Jumbo Loans (from LoanPerformance) - 10-Y ear Constant Maturity Treasury
SEC = Dallar Volume of Jumbo Securities I ssuance divided by Dollar Volume of Jumbo Mortgage

Originations (from LoanPerformance, scaed by Inside Mortgage Fnance numbers)

2.2D: Johansen Co-integration Test
VEC Model Specification: Linear trend in the data and 5 lags

Panel A: Johansen's Trace Test

Hypothesized
Eigenvalue Likelihood Ratio 5% Critical Value No. of Vectors
0.691 42.879 15.495 None *
0.016 0.568 3.841 At mogt 1

Panel B: Normalized Co-integrating Coefficients

YSP SEC
Coefficient 1 1.240
(Sandard Error) (0.256)
Co-integrating Equation: YSP =-1.24*SEC
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Appendix VI.B

Test #2.2 Jumbo (Subperiod)
Period: 1/2003 through 6/2006
Frequency: 42 Monthly Observations

Model Specification:

Y SP = Weighted Average Coupon on Jumbo L oans (from LoanPerformance) - 10-Y ear Constant M aturity Treasury
SEC = Dollar Volume of Jumbo Securities Issuance divided by Dollar Volume of Jumbo Mortgage

Originations (from LoanPerformance, scaled by Inside Mortgage Finance numbers)

2.2E: Forecast Error Variance Decomposition of the Yield Spread (Y SP)
VEC M odel Specification: Linear trend in the data and 5 lags

Per centage of Squar ed Prediction
Error in YSP Explained by:

Month Ahead YSP SEC

1 99.82934 0.170664
2 99.87827 0.121732
3 95.23853 4.761468
4 80.37616 19.62384
5 74.78281 25.21719
6 74.86125 25.13875
7 62.02068 37.97932
8 40.68004 59.31996
9 29.20229 70.79771
10 26.622 73.378
11 25.60017 74.39983
12 24.2144 75.7856
13 22.30899 77.69101
14 19.6292 80.3708
15 17.53882 82.46118
16 15.84044 84.15956
17 14.41778 85.58222
18 13.13221 86.86779
19 12.29373 87.70627
20 11.64794 88.35206
21 11.068 88.932
22 10.37984 89.62016
23 9.602629 90.39737
24 8.941153 91.05885
25 8.497805 91.50219
26 8.145787 91.85421
27 7.799548 92.20045
28 7.477132 92.52287
29 7.165563 92.83444
30 6.855958 93.14404

2.2F: Response of YSP to Cholesky One S.D. SEC Innovation
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Appendix VI.B

Test # 3 Conventional Conforming Home L oans (Kolari Replication)
Period: 1/1986 through 12/1997
Frequency: 144 Monthly Observations

M odel Specification:

Y SP = Average Primary Market Interest Rate for Fixed Rate Conforming Loans (from FHFB) - 10-Y ear Constant Maturity Treasury
SEC = Fannie Mae and Freddie Mac Mortgage | ssuance divided by Dollar Volume of Mortgage

Originations (from | nside Mortgage Finance)

3A: Augmented Dickey-Fuller and Phillips-Perron Unit-Root Tests
and Kwiatkowski-Phillips-Schmidt-Shin Stationarity Test

Variable PP Trend Statistic ADF Trend Statistic
YSP, yidd spread -1.41 -0.53
SEC, securitization rate 1.18 0.80
AY SP, firdt difference 0.23 0.64
ASEC, firgt difference 0.01 -0.11

* denotes significance at the 5% level.

M odel Specification: Trend and automatic lag selection

Variable ADF Statistics PP Statistics K PSS Statistics
YSP, yidd spread -3.01 -3.93 * 0.08 *
SEC, securitization rate -3.31 532 * 0.15
AY P, fird difference -12.10 * -9.86 * 0.04 *
ASEC, firgt difference -12.29 * -25.24 * 0.28

M odel Specification: No trend and automatic lag selection

Variable ADF Statistics PP Statistics K PSS Statistics
YSP, yidd spread -3.04 * -3.67 * 0.30 *
SEC, securitization rate -3.22* -5.12 * 0.28 *
AY SP, firdt difference -12.13 * -9.90 * 0.04 *
ASEC, first difference -12.34 * -25.35 * 0.29 *

* denotes rgjection of the null hypothesis that the series hasa unit root at the 5% level. In the case of KPSS,
denotesfailure to regject the null hypothesisthat the seriesis stationary.

3B: Granger Causality Test

Probability
of F Statistic
Null Hypothesis (2 Lags Chosen)
SEC does not Granger Cause Y SP 0.57465
Y SP does not Granger Cause SEC 0.04449 *

* denotes significance at the 5% level.

3C: Ordinary Least Squar es Regression
With Newey-West Standard Error Correction

Securitization (SEC)

Coefficient Constant Adjusted
(p-value) (p-value) R Squared
0.3244 * 2.0384 * 0.0311
0.0380 0.0000

* denotes significance at the 5% level.
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Appendix VI.B

Test # 3 Conventional Conforming Home L oans (Kolari Replication)
Period: 1/1986 through 12/1997
Frequency: 144 Monthly Observations

M odel Specification:

Y SP = Average Primary Market Interest Rate for Fixed Rate Conforming Loans (from FHFB) - 10-Y ear Constant Maturity Treasury
SEC = Fannie Mae and Freddie Mac Mortgage | ssuance divided by Dollar Volume of Mortgage

Originations (from | nside Mortgage Finance)

3D: Johansen Co-integration Test
VEC Modd Specification: No inter cepts and no trends and no lags

Panel A: Johansen's Trace Test

Hypothesized
Eigenvalue Likelihood Ratio 5% Critical Value No. of Vectors
0.097 15.079 12.321 None *
0.004 0.505 4.130 At mogt 1

Panel B: Normalized Co-integrating Coefficients

YSP SEC
Coefficient 1 1.520
(Sandard Error) (0.149)
Co-integrating Equation: YSP =-152*SEC
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Appendix VI.B

Test # 3 Conventional Conforming Home L oans (Kolari Replication)
Period: /1986 through 12/1997
Frequency: 144 Monthly Observations

Model Specification:

Y SP = Average Primary Market Interest Rate for Fixed Rate Conforming Loans (from FHFB) - 10-Y ear Constant Maturity Treasury
SEC = Fannie Mae and Freddie Mac Mortgage I ssuance divided by Dollar Volume of Mortgage

Originations (from Inside Mortgage Finance)

3E: Forecast Error Variance Decomposition of the Yield Spread (Y SP)

VEC Model Specification: No interceptsand notrendsand nolags

Per centage of Squar ed Prediction
Error in YSP Explained by:

Month Ahead YSP SEC

1 98.59376 1.406236
2 96.43681 3.563189
3 93.63277 6.367225
4 90.42549 9.574508
5 87.0213 12.9787
6 83.5788 16.4212
7 80.21008 19.78992
8 76.98782 23.01218
9 73.95424 26.04576
10 71.12958 28.87042
11 68.51912 31.48088
12 66.11853 33.88147
13 63.91771 36.08229
14 61.90341 38.09659
15 60.06105 39.93895
16 58.37579 41.62421
17 56.83322 43.16678
18 55.41976 44.58024
19 54.12285 45.87715
20 52.93101 47.06899
21 51.83386 48.16614
22 50.82204 49.17796
23 49.88718 50.11282
24 49.02179 50.97821
25 48.21918 51.78082
26 47.47338 52.52662
27 46.77908 53.22092
28 46.13154 53.86846
29 45.52651 54.47349
30 44.96022 55.03978

3F: Response of Y SP to Cholesky One S.D. SEC Innovation
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Appendix VI.B

Test # 4 Conventional Conforming Home L oans (Kolari Extension)

Model Specification:

Period: 1/1999 through 12/2006
Frequency: 96 Monthly Observations

Y SP = Average Primary Market Interest Rate for Fixed Rate Conforming Loans (from FHFB) - 10-Y ear Congtant Maturity Treasury
SEC = Fannie Mae and Freddie Mac Mortgage Issuance (from EMBS) divided by Dollar VVolume of
Conventional Conforming Mortgage Originations (from LoanPerformance, scaed by Inside Mortgage Finance)

4A: Augmented Dickey-Fuller and Phillips-Perron Unit-Root Tests
and Kwiatkowski-Phillips-Schmidt-Shin Stationarity Test

Variable PP Trend Statistic ADF Trend Statistic
Y SP, yield spread -0.32 -0.32
SEC, securitization rate 3.16 * 3.16 *
AYSP, first difference 0.29 0.28
ASEC, first difference 0.07 0.13

* denotes significance a the 5% level.

M odel Specification: Trend and automatic lag selection

Variable ADF Statistics PP Statistics K PSS Statistics
Y SP, yield spread -3.70 * -3.70 * 0.12 *
SEC, securitization rate -5.24 * -5.11 * 0.09 *
AY SP, first difference -9.10 * -11.80 * 0.06 *
ASEC, first difference -9.22 * -18.85 * 0.22

M odel Specification: No trend and automatic lag selection

Variable ADF Statistics PP Statistics K PSS Statistics
Y SP, yield spread -3.74 * -3.74 * 0.26 *
SEC, securitization rate -3.99 * -3.90 * 0.89
AY SP, first difference -9.15 * -11.91 * 0.09 *
ASEC, first difference -9.28 * -19.14 * 022 *

* denotes rejection of the null hypothesis that the series has a unit root at the 5% level. In the case of KPSS,
denotes failure to reject the null hypothesisthat the seriesis stationary.

4B: Granger Causality Test

Probability
of F Statistic
Null Hypothesis (1 Lag Chosen)
SEC does not Granger Cause Y SP 0.42804
Y SP does not Granger Cause SEC 0.10593

* denotes significance a the 5% level.

4C: Ordinary L east Squares Regression
With Newey-West Standard Error Correction

Securitization (SEC)

Coefficient Constant Adjusted
(p-value) (p-value) R Squared
-0.1475 1.7088 * 0.0043

0.3567 0.0000

* denotes significance a the 5% level.
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Appendix VI.B

Test #5 Adjustable Rate Jumbo-Confor ming Mortgage Spread (Naranjo Replication)

M odel Specification:

Period: 1/1999 through 6/2006
Frequency: 90 Monthly Observations

Y SP = Average Interest Rate for Adjustable Rate Jumbo Loans— Average Interest Rate for Adjustable Rate Conforming Loans (from FHFB)
SEC = Fannie Mae and Freddie Mac Mortgage | ssuance (from EMBS) divided by Dollar VVolume of

Conventiona Conforming Mortgage Originations (from LoanPerformance, scaled by Inside Mortgage Finance)

5A: Augmented Dickey-Fuller and Phillips-Perron Unit-Root Tests

and Kwiatkowski-Phillips-Schmidt-Shin Stationarity Test

Variable PP Trend Statistic ADF Trend Statistic
YSP, yidd spread -1.07 -1.07
SEC, securitization rate 3.04 3.04
AY SP, firg difference 0.41 0.41
ASEC, firgt difference 0.20 0.25

* denotes significance at the 5% level.

M odel Specification: Trend and automatic lag selection

Variable ADF Statistics PP Statistics K PSS Statistics
YSP, yidd spread -3.63 * -3.63 * 0.10 *
SEC, securitization rate -5.06 * -4.97 * 0.10 *
AY SP, first difference -11.50 * -12.84 * 0.08 *
ASEC, firgt difference -7.84* -20.28 * 0.50

M odel Specification: No trend and automatic lag selection

Variable ADF Statistics PP Statistics K PSS Statistics
YSP, yidd spread -3.48 * -3.48 * 042 *
SEC, securitization rate -3.80 * -3.80 * 0.79
AY SP, firdt difference -11.55 * -12.85 * 0.10 *
ASEC, first difference -7.88 * -20.55 * 0.50

* denotes rgjection of the null hypothesis that the series hasa unit root at the 5% level. In the case of KPSS,
denotesfailure to regject the null hypothesisthat the seriesis stationary.
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5B: Granger Causality Test

Probability
of F Statistic
Null Hypothesis (1 Lag Chosen)
SEC does not Granger Cause Y SP 0.50056
Y SP does not Granger Cause SEC 0.72933

* denotes significance at the 5% level.

5C: Ordinary L east Squar es Regression
With Newey-West Standard Error Correction

Securitization (SEC)

Coefficient Constant Adjusted
(p-value) (p-value) R Squared
-0.0744 -0.1301 * 0.0155
0.3131 0.0001

* denotes significance at the 5% level.
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M odel Specification:

Appendix VI.B

Test # 6 Fixed Rate Jumbo-Confor ming Mortgage Spread (Naranjo Replication)

Period: 1/1999 through 6/2006
Frequency: 90 Monthly Observations

Y SP = Average Interest Rate for Fixed Rate Jumbo Loans— Average Interest Rate for Fixed Rate Conforming Loans (from FHFB)

SEC = Fannie Mae and Freddie Mac Mortgage | ssuance (from EMBS) divided by Dollar VVolume of
Conventiona Conforming Mortgage Originations (from LoanPerformance, scaled by Inside Mortgage Finance)

6A: Augmented Dickey-Fuller and Phillips-Perron Unit-Root Tests

and Kwiatkowski-Phillips-Schmidt-Shin Stationarity Test

Variable PP Trend Statistic ADF Trend Statistic
YSP, yidd spread -0.38 -0.38
SEC, securitization rate 3.04 3.04
AY SP, firdt difference 0.17 0.08
ASEC, firgt difference 0.20 0.25

* denotes significance at the 5% level.

M odel Specification: Trend and automatic lag selection

Variable ADF Statistics PP Statistics K PSS Statistics
YSP, yidd spread -5.39 * -5.53 * 0.08 *
SEC, securitization rate -5.06 * -4.97 * 0.10 *
AY SP, first difference -9.90 * -16.67 * 0.06 *
ASEC, firgt difference -7.84* -20.28 * 0.50

M odel Specification: No trend and automatic lag selection

Variable ADF Statistics PP Statistics K PSS Statistics
YSP, yidd spread -5.41 * -5.55 * 0.16 *
SEC, securitization rate -3.80 * -3.80 * 0.79
AY SP, firdt difference -9.96 * -16.78 * 0.08 *
ASEC, first difference -7.88 * -20.55 * 0.50

* denotes rgjection of the null hypothesis that the series hasa unit root at the 5% level. In the case of KPSS,
denotesfailure to regject the null hypothesisthat the seriesis stationary.
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6B: Granger Causality Test

Probability
of F Statistic
Null Hypothesis (1 Lag Chosen)
SEC does not Granger Cause Y SP 0.9649%5
Y SP does not Granger Cause SEC 0.92422

* denotes significance at the 5% level.

6C: Ordinary Least Squar es Regression
With Newey-West Standard Error Correction

Securitization (SEC)

Coefficient Constant Adjusted
(p-value) (p-value) R Squared
-0.0950 -0.0051 0.0345
0.1202 0.8384

* denotes significance at the 5% level.
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M odel Specification:

Appendix VI.B

Test #7 Auto Loans
Period: 1/1989 through 12/2006
Frequency: 216 Monthly Observations

Y SP = Auto Loan Primary Market | nterest Rate (from the Federa Reserve) - 3-Y ear Constant Maturity Treasury
SEC = Securitized Motor Vehicle Loan Assets divided by Owned Motor Vehicle
Loan Assets (from the Federal Reserve)

7A: Augmented Dickey-Fuller and Phillips-Perron Unit-Root Tests

and Kwiatkowski-Phillips-Schmidt-Shin Stationarity Test

Variable PP Trend Statistic ADF Trend Statistic
YSP, yidd spread -3.30 * -3.30 *
SEC, securitization rate -0.61 -0.61
AY SP, firdt difference -0.02 -0.09
ASEC, firgt difference -2.29 -2.29

* denotes significance at the 5% level.

M odel Specification: Trend and automatic lag selection

Variable ADF Statistics PP Statistics K PSS Statistics
YSP, yidd spread -4.27 * -4.17 * 0.18
SEC, securitization rate -2.25 -2.26 0.28
AY SP, first difference -12.79 * -16.07 * 0.06 *
ASEC, firgt difference -15.52 * -15.50 * 0.08 *

M odel Specification: No trend and automatic lag selection

Variable ADF Statistics PP Statistics K PSS Statistics
YSP, yidd spread -2.18 -2.24 1.47
SEC, securitization rate -3.16 * =312 * 0.80
AY SP, firdt difference -12.82 * -16.13 * 0.07 *
ASEC, first difference -15.20 * -15.25 * 0.50

* denotes rgjection of the null hypothesis that the series hasa unit root at the 5% level. In the case of KPSS,
denotesfailure to regject the null hypothesisthat the seriesis stationary.

NERA Economic Consulting

7B: Granger Causality Test

Probability
of F Statistic
Null Hypothesis (1 Lag Chosen)
SEC does not Granger Cause Y SP 0.0966
Y SP does not Granger Cause SEC 0.72736

* denotes significance at the 5% level.

7C: Ordinary Least Squares Regression
With Newey-West Standard Error Correction

Securitization (SEC)

Coefficient Constant Adjusted
(p-value) (p-value) R Squared
-2.2244 * -0.1444 0.1419
0.0001 0.8472

* denotes significance at the 5% level.
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Appendix VI.B

Test #7 Auto Loans
Period: 1/1989 through 12/2006
Frequency: 216 Monthly Observations

M odel Specification:

Y SP = Auto Loan Primary Market | nterest Rate (from the Federa Reserve) - 3-Y ear Constant Maturity Treasury
SEC = Securitized Motor Vehicle Loan Assets divided by Owned Motor Vehicle

Loan Assets (from the Federal Reserve)

7D: Johansen Co-integration Test
VEC M odel Specification: Linear trend in the data, and both an intercept and a trend in the co-integrating equation and 5 lags

Panel A: Johansen's Trace Test

Hypothesized
Eigenvalue Likelihood Ratio 5% Critical Value No. of Vectors
0.125 35.257 25.872 None *
0.034 7.290 12,518 At mogt 1
Panel B: Normalized Co-integrating Coefficients
YSP SEC Trend
Coefficient 1 6.355 0.031
(Sandard Error) (1.742) (0.009)

Co-integrating Equation: YSP =-6.355*SEC - 0.031*Trend
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Appendix VI.B

Test #7 Auto Loans
Period: /1989 through 12/2006
Frequency: 216 Monthly Observations

Model Specification:

Y SP = Auto Loan Primary Market Interest Rate (from the Federal Reserve) - 3-Y ear Constant Maturity Treasury
SEC = Securitized Motor Vehicle Loan Assets divided by Owned Motor Vehicle

Loan Assets (from the Federal Reserve)

7E: Forecast Error Variance Decomposition of the Yield Spread (Y SP)
VEC Model Specification: Linear trend in the data, and both an intercept and atrend in the co-integrating equation and 5 lags

Per centage of Squar ed Prediction
Error in YSP Explained by:

Month Ahead YSP SEC

1 99.00419 0.995807
2 98.98873 1.011268
3 99.07153 0.928469
4 99.12671 0.873286
5 99.05718 0.942825
6 98.88001 1.119991
7 98.77361 1.226388
8 98.74497 1.255025
9 98.7705 1.229495
10 98.78041 1.219595
11 98.77175 1.228254
12 98.74036 1.259638
13 98.69399 1.306007
14 98.63539 1.364614
15 98.57459 1.425408
16 98.5118 1.488196
17 98.44659 1.553407
18 98.37772 1.622284
19 98.30631 1.693691
20 98.23236 1.767638
21 98.15671 1.843289
22 98.07986 1.920138
23 98.00223 1.997772
24 97.92376 2.076241
25 97.84464 2.155361
26 97.76505 2.234952
27 97.68522 2.314779
28 97.60535 2.394649
29 97.52565 2.474352
30 97.44625 2.553751

7F: Response of Y SP to Cholesky One S.D. SEC Innovation
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Appendix VI.B

Test #8 Credit Cards
Period: Q1 1989 through Q4 2006
Frequency: 72 Quarterly Observations

M odel Specification:

Y SP = Credit Card Primary Market Interest Rate - Prime Bank Loan Interest Rate (from the Federa Reserve)
SEC = Securitized Revolving Credit Loan Assets divided by Owned Revolving Credit

Loan Assets (from the Federal Reserve)

8A: Augmented Dickey-Fuller and Phillips-Perron Unit-Root Tests
and Kwiatkowski-Phillips-Schmidt-Shin Stationarity Test

Variable PP Trend Statistic ADF Trend Statistic
YSP, yidd spread -2.57 -2.04
SEC, securitization rate 1.12 0.79
AY SP, firg difference -1.41 -1.41
ASEC, firgt difference -2.59 -2.59

* denotes significance at the 5% level.

M odel Specification: Trend and automatic lag selection

Variable ADF Statistics PP Statistics K PSS Statistics
YSP, yidd spread -2.68 -2.23 0.07 *
SEC, securitization rate -3.13 -4,15 * 0.24
AY SP, first difference -5.98 * -6.28 * 0.09 *
ASEC, firgt difference -4.99 * -4.84 * 0.13 *

M odel Specification: No trend and automatic lag selection

Variable ADF Statistics PP Statistics K PSS Statistics
YSP, yidd spread -1.88 -1.46 0.39 *
SEC, securitization rate -2.34 -6.50 * 0.98
AY SP, firdt difference 577 * -6.05 * 0.19 *
ASEC, first difference -3.85 * -4.03 * 0.68

* denotes rgjection of the null hypothesis that the series hasa unit root at the 5% level. In the case of KPSS,
denotesfailure to regject the null hypothesisthat the seriesis stationary.

8B: Granger Causality Test

Probability
of F Statistic
Null Hypothesis (2 Lags Chosen)
SEC does not Granger Cause Y SP 0.04247 *
Y SP does not Granger Cause SEC 0.00056 *

* denotes significance at the 5% level.

8C: Ordinary L east Squar es Regression
With Newey-West Standard Error Correction

Securitization (SEC)

Coefficient Constant Adjusted
(p-value) (p-value) R Squared
-0.8280 7.1057 * 0.0607
0.2380 0.0000

* denotes significance at the 5% level.
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Appendix VI.B

Test #8 Credit Cards
Period: Q1 1989 through Q4 2006
Frequency: 72 Quarterly Observations

M odel Specification:

Y SP = Credit Card Primary Market Interest Rate - Prime Bank Loan Interest Rate (from the Federa Reserve)
SEC = Securitized Revolving Credit Loan Assets divided by Owned Revolving Credit

Loan Assets (from the Federal Reserve)

8D: Johansen Co-integration Test

VEC Model Specification: Intercept in the co-integrating equation and 4 lags

Panel A: Johansen's Trace Test

Hypothesized
Eigenvalue Likelihood Ratio 5% Critical Value No. of Vectors
0.220 22.219 20.262 None *
0.080 5.600 9.165 At most 1
Panel B: Normalized Co-integrating Coefficients
YSP SEC Constant
Coefficient 1 5412 -3.941
(Sandard Error) (0.798) (0.683)

Co-integrating Equation: YSP =-5.412*SEC + 3.941
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Appendix VI.B

Test #8 Credit Cards
Period: Q1 1989 through Q4 2006
Frequency: 72 Quarterly Observations

Model Specification:

Y SP = Credit Card Primary Market Interest Rate - Prime Bank Loan Interest Rate (from the Federal Reserve)
SEC = Securitized Revolving Credit Loan Assets divided by Owned Revolving Credit

Loan Assets (from the Federal Reserve)

8E: Forecast Error Variance Decomposition of the Yield Spread (Y SP)

VEC Model Specification: I ntercept in the co-integrating equation and 4 lags

Per centage of Squar ed Prediction
Error in YSP Explained by:

Quarter Ahead YSP SEC

1 97.97163 2.028369
2 98.7449 1.2551
3 99.25634 0.743661
4 99.36463 0.635374
5 99.16945 0.830546
6 98.92336 1.076642
7 98.58939 1.410614
8 98.26094 1.73906
9 97.94863 2.051373
10 97.65356 2.346437
11 97.38985 2.61015
12 97.15799 2.84201
13 96.95695 3.043049
14 96.78513 3.214869
15 96.63831 3.361692
16 96.51255 3.487445
17 96.40422 3.595783
18 96.3098 3.690203
19 96.22644 3.773559
20 96.15179 3.848211
21 96.08395 3.916048
22 96.02151 3.978493
23 95.96339 4.036609
24 95.90884 4.091162
25 95.85731 4.142686
26 95.80845 4.19155
27 95.76199 4.238009
28 95.71776 4.282239
29 95.67562 4.324376
30 95.63547 4.364529

8F: Response of Y SP to Cholesky One S.D. SEC Innovation
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VII. The Impact of Securitization on the Availability of Credit

A. Introduction

Given the current credit crisis and the ongoing debate on the role and future of
securitization, it is important to evaluate how the secondary market affects the amount of
mortgage financing available to households, especially in underserved areas and also examine
the role of the agency and non-agency sectors under different business and macroeconomic

conditions.

Few academic articles have empirically examined the effects of securitization on
availability of credit, and the ones that did focused on the role of the Government-Sponsored
Enterprises (“GSEs’). For example, Ambrose and Thibodeau (2004) assess whether the
affordable housing goals set for GSEs have actually resulted in greater availability of credit.
They examine whether borrowers in underserved areas receive more mortgage credit, measured
asthe dollar volume of originated loans between 1995 and 1999, after controlling for various
local economic factors. *®® They find that lenders seem to have increased the supply of
mortgage credit in metropolitan areas with higher proportions of borrowers from underserved
tracts, though the result seems driven mainly by 1998 data.

Similarly, Bostic and Gabriel (2005) examine the effect of the GSE’s purchase activity
on local housing markets in California. Their findings suggest the importance of GSE
purchases among low-income neighborhoods in achieving higher home ownership rate,
although these GSE purchases may have to pass a certain threshold for their impact to
materialize. Passmore, Sparks, and Ingpen (2002) find that GSEs generally lower mortgage
rates in the primary markets.

In this study, we examine the effect of secondary market activity on the amount of
mortgage credit available. Our study contributes to the current literature in several ways. First,

163 The U.S. Department of Housing and Urban Devel opment (“HUD”) currently assigns underserved designations
as part of its GSE housing goals to census tracts that meet either of the following criteria: (i) median income at
or below 120% of the median income of the metropolitan area and a minority population of 30% or larger, or (ii)
median income at or below 90% of median income of the metropolitan area. See HUD’ s “2006 Underserved
Areas File’” within the Geographically Targeted Goal Data available here:

<http://www.huduser.org/datasets/gse.html>
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we delineate the effects of agency and non-agency purchase activity on credit availability. We
understand there are no prior empirical studies which examine the impact of the non-agency
activity on credit availability. As of 2006, the non-agency sector accounted for over 70% of

secondary market purchases.'®*

Second, we construct a unique panel database using data from
HMDA, the census, LoanPerformance and other sourcesto take into account the credit
characteristics of the borrowers as well as demographic and housing characteristics for each
metropolitan statistical area from 2000 to 2006. Finally, our sudy uses a more recent time
period than existing literature on this subject. Thus the findings would be more relevant in

today’ s environment, as compared to the existing studies which use data from the 1990s.

Our empirical analysis shows that increases in secondary market activity helps increase
the amount of mortgage credit per capita, with the non-agency sector displaying a stronger
impact in recent years. Our fixed-effects panel regressions control for the volatility of housing
prices, mortgage yield spreads, shares of jumbo loans, new homes, no fees loans, credit
characteristics of the borrowers using FICO scores and demographics including age, income
and unemployment. The model suggests that a 10% increase in the secondary market purchase
rate would increase mortgage loans per capita by 6.43% for a given Treasury rate of 4.5%, for
example. The results also suggest that secondary market activities help increase credit
availability to agreater extent in lower interest rate environments. Our results are robust to
using a two-stage specification to address the potential endogeneity of the yield spreads and

loan volume.

In addition to econometric analysis, we also document the growth in the dollar volume
of loans originated in underserved areas as well as the growth in the share of underserved loans

sold to the secondary market.

Section B details the key variables and methodology utilized in the study and Section C
lists the model specifications. Section D describes the key results and their meaning in light of
the crisisand is followed by the conclusion. The appendices provide summary tables of the

variables and a brief overview of the main sources used.

164 See Appendix VI1.B —the share of non-agency purchasers of total |oans sold to the secondary market has
grown from 40% in 1990 to 74% in 2006. Thisrepresentsadollar volume increase from $57 billion to $1,225
billion.
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B. Data and Methodology

Because there is no single data source for the information required in this study, it is
necessary to compile data from various sources. We collect dataon mortgage lending from
various sources including the Home Mortgage Disclosure Act (“HMDA”), the Monthly I nterest
Rate Survey by the Federal Housing Finance Board (“FHFB”), the U.S. Census Bureau, the
U.S. Bureau of Labor Statistics, the U.S. Department of Housing and Urban Development
(*HUD"), the Office of Federal Housing Enterprise Oversight (“OFHEQ”), LoanPerformance
and others. The variables are collected at the Metropolitan Statistical Area (“MSA”) level.*®
The final dataset that we construct incorporates key information for each MSA, such as average
mortgage amount, mortgage rates, loan characteristics, borrower characteristics, as well as
income and age, during the period 2000 to 2006. It is aunique database that we constructed for
this study.

A summary of all the data variables and their sourcesisin Appendix VI1.C. Appendix
V11.D details the overall summary statistics of these variables. A brief overview of HMDA, the
primary source of many variables, is provided in Appendix VII.F. For more details on the
matching of data from different sources a the MSA level, see Appendix VII1.G.

Descriptions of the main variables used in the study follow.

The loan amount per capita. Thisisthe dependent variable. It is calculated as the totd
loan volume originated in each MSA (obtained from the HMDA database), divided by the
MSA population (obtained from the U.S. Census Bureau).*® This per capita measure of credit
availability is intended to control for the difference in size across MSAs. The yearly averages
of the loan amounts per capita are shown below.

165 See OMB Bulletin No. 03-04, released June 6, 2003; <http://www.whitehouse.gov/omb/bulleting/b03-04.html>.

166 The M SA total loan volume was cal culated from HMDA based on conventional, single-family home purchases
(i.e., excluding refinancing and home improvement loans) with amounts between the 1% and 99™ percentiles of
the loan amount distribution. These parameters are incorporated at the loan level in the creation of all HMDA
variables.
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Figure VII.1. Loan Amount Per Capita by Year (Averaged Across All MSAs), 2000 - 2006
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The independent variables are the following:

Secondary Market Purchase Rate. The loan volume sold to the secondary market (in
the same calendar year) as defined by HMDA in each MSA is divided by the total loan amount
originated in the same MSA to obtain the purchase rate.

Agency Purchase Rate. Apart from the overall secondary market activity, we review
the individual contributions of the agency and non-agency sectors. Agency-purchased loansin
HMDA are identified as those with purchaser codes for Fannie Mag, Freddie Mac, Farmer Mac,
or Ginnie Mae. Again, the share of these agency-purchased loans as a percentage of the total
loan volume in each MSA is used to calculate the agency purchase rate.

Non-Agency Purchase Rate. The non-agency purchase rate is based on HMDA loan
volume associated with all purchasers other than those assigned to an agency (purchaser
categories include private securitization, commercial bank, savings bank or savings association,
life insurance company, credit union, mortgage bank, finance company, or affiliate institution).
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To dleviate simultaneity concerns, we use lagged purchase rates; thus, we are assessing
the impact of last year’s purchase rates on this year’s mortgage credit extended per capita.

Aswe expect the secondary market purchase ratesto vary in different interest rate
environments, we add an interaction term between the lagged secondary market purchase rates
and the current year’s average annual 10-year Constant-Maturity Treasury Rate.

The Effective Mortgage Rate. The mortgage rate is a key determinant of credit quantity.
We use the effective mortgage rate, instead of the contract rate, to take into account points and
feesin addition to the interest rate on the loan and make loans with different rate terms
comparable. We use the effective rate per MSA per year.'®’

The Mortgage Yield Spread. Thisisthe difference between mortgage rates and
comparable government securities. The yield spread controls for business cycles and rate
movements that are solely attributable to changes in the overall interest rate environment.
More specifically, the yield spread is calculated as the difference between each MSA’s
effective mortgage rate for each year and the average annual 10-year Constant-Maturity
Treasury Rate (obtained from the Federal Reserve).

Share of Borrowersin Underserved Areas. Another factor affecting the quantity of
credit is the underserved status of the area. HUD designates an underserved statusto certain
geographic areas that are targeted as part of the affordable housing goals set for GSEs. As part
of these goals, GSEs are tasked with meeting certain levels of mortgage purchases from loans
originated in underserved areas as a way of encouraging mortgage lending in those areas. As
such, growth in mortgage credit available in an MSA can be partially attributed to the share of
loans originated in underserved areas. We identify HMDA loans as originating in an
underserved area if they are from a census tract designated by HUD as underserved.

Local, demographic and economic conditions also affect the lending decision and
therefore need to be controlled for in our model. For example, in areas with strong economic

prospects and high household income levels, lenders tend to be more willing to extend credit

167 Effective mortgage rates are obtained from the Federal Housing Finance Board's (“FHFB”) Monthly Interest
Rate Survey (“MIRS’). The averagerate per MSA is calculated using weights assigned by the FHFB based on
the lender type and geographic composition in HMDA.
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than areas with fluctuating housing markets and low household income levels. We use the
several variables to control for demographics, including:

MSA Median Family Income. Income is akey factor in determining the amount of
mortgage credit extended, as it represents the ability of borrowersto repay the loans. In areas
with high average income, it is expected that more credit could be extended. We use the annual
estimates of median family income for each MSA as provided by HUD.

MSA Median Age. Age is an important demographic factor in the housing purchase
decision and thus could help explain the quantity of mortgage credit. We calculate the median
age of an MSA using the annual American Community Survey (from the U.S. Census

Bureau).'®®

MSA Unemployment Rate. The local unemployment rate serves as an important
indication of the economic well-being of the area and should impact the amount of credit
lenders would be willing to supply. We review monthly data on the labor force and
unemployment levels for each MSA from the Bureau of Labor Statistics (“BLS”) to calculate
an annual unemployment rate for each MSA.

Annual Growth in the Housing Price Index (* HPI” ). The Office of Federal Housing
Enterprise Oversight (“OFHEQ”) provides quarterly data on home prices at the MSA-level.
The area’ s home price appreciation is another key indicator of the underlying economic
conditions and thus would impact the amount of credit available. We calculate the annual
growth rates of the OFHEO’s HPI as the Q4-to-Q4 change in the index for each MSA.

Housing Price Volatility. While annual housing price appreciation indicates economic
growth, volatility in housing price indicates the degree of fluctuation in economic activities,
and hence uncertainty about the economic prospects of an MSA. To capture this uncertainty,
which factorsinto lending decisions, we calculate housing price volatility as the standard
deviation of an MSA’s annual HPI growth rate over the preceding 10 years.

Number of Jumbo Loans. Every year, a conforming loan limit is set for loans eligible
for purchase by Fannie Mae and Freddie Mac. Loans exceeding this limit are considered

188 For certain MSAs that are not recorded in the American Community Survey prior to 2005, median ages are
calcul ated from the Decennial Census 2000.
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“jumbo.” The number of jumbo loansin an MSA affectsthe average loan amount. We
combine the annual conforming loan limits as published by Fannie Mae with the HMDA data
to identify jumbo loans originated in each MSA every year.

Number of New-Home Loans. It is expected that more credit would be available in
areas with a higher proportion of newly constructed home loans. We calculate the number of
new-home loans for each MSA based on the FHFB's loan-level MIRS data.'®

Number of No-Fee Loans. Loans with no fees cost less per dollar and could partially
explain differences in average loan sizes. We determine the number of no-fee loans from
FHFB for each MSA.*™

MSA Average FICO Score. The FICO scores are used to determine the overall credit
quality of borrowers and thus affect the average loan amount supplied. The overall weighted
average FICO score for each MSA for each year is calculated from MSA-level data provided
by LoanPerformance.

C. Regression Models

We construct an unbalanced panel dataset with each observation representing an MSA
and year. The dataset contains characteristics of about 231 to 331 MSAs for each year from
2000 to 2006:

189 The count of loans is weighted using FHFB-assigned weights that are based on the lender type and geographic
composition in HMDA.

0 |n FHFB’s MIRS, loans are determined to be “no-fee” if they have no fee percentage and no fee amount
associated with them.
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Figure VII.2. Number of MSAsin Each Year

MSA
Y ear Count
2000 231
2001 236
2002 249
2003 257
2004 260
2005 331
2006 331

For each MSA, i, in every year, t, our basic model is represented by:

Model 1.

Ln(loan amount per capita;) = a+ bi* Ln(yield spread;;) + by* (secondary market purchase:.1)) +
bs* [secondary market purchase;:.1) * Ln(10-year Treasury Rate)] + bs* (MSA Median Age) +
bs* Ln(MSA Median Family Incomey) + bs* (Share of Underserved Borrowers;) +

b7* (Unemployment Rate;) + bg* (Housing Price Volatility;;) + bo* (Housing Price Growth) +
b1o* Ln(Share of Jumbo Loans;) + by1* Ln(Share of New Home Loans;) + by2* Ln(Share of No
Fee Loans;) + e

wherei=1, 2,...331 and t=2000, 2001, ...2006.

Model 2 replaces the overall secondary market purchase rate with its component pieces:
agency and non-agency purchase rates (this model employs two interaction terms with the 10-

year treasury rate, one for each purchaser type).
1. Endogeneity

Price and quantity, in our case yield spreads and loan amounts per capita, are
endogenous to each other. To determine if such a situation existed in our panel dataset, we
conduct a Hausman Test for endogeneity. The results are shown in Appendix VII.E.

The two step process involves first estimating the reduced form with the yield spread as
the dependent variable. All independent variables are included as well as one instrument,
average FICO scores per MSA. The vector of residuals is then used as a regressor in the main
equation with the log of loan amount per capita as the dependent variable. 1f the assumption of

NERA Economic Consulting 160



no correlation holds between the yield spread and the error term of the main equation, the
residuals from the reduced form equation should not be significant.

Asisevident from Appendix VII.E, the residuals from the reduced form equation are
not significant at the 5% level but significant at the 10% level.!”* To ensure the consistency of
our results, we also run atwo-stage least squares (“2SLS’) model to correct for any potential
endogeneity. Inthefirst stage of the 2SLS, we use FICO as an instrument for the yield spread

variable. These fitted values are then employed in the main structural equation for loan amount

per capita.

D. Results
1. Findings

The fixed-effects regression for Models 1 and 2 are shown in Figure VI1.3. Theresults
indicate that higher secondary market purchase rates in the previous year correspond to higher
loan amounts per capita, all elseequal. Thisisevident from the positive and significant
coefficients on the purchase rate variables. The economic importance of this finding can be
illustrated using a hypothetical MSA in an overall market environment where the Treasury rate
is 4.5%: if the purchase rate increased 10% (e.g., the purchase rate rose from 50% to 55%).

We also find a negative and significant coefficient on the interaction term with Treasury
rates. Thisindicates that the impact of the purchase ratesis lower in higher interest rate
environments. That is, for the same increase in purchase rate from 50% to 55% but with a
higher interest rate, say 6.5%, the increase in the loan amount per capita would be 4.58%.

The other control variables generally have the expected signs. Our price variable, the
yield spread, has a negative and significant coefficient. This indicates that MSAs with higher
yield spreads, which tend to indicate the higher degree of credit risk, generally have lower
average loan amounts per capita, all else equal. Also, higher incomes, lower unemployment
rates, older demographic, higher shares of borrowers from underserved areas and strong home

price growth all correspond to higher loan amounts per capita

! The commonly used level of statistical significanceisthe 5% level.
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In addition, MSAs with more jumbo loans have higher average loan amounts per capita,

as do MSAs with more new-home loans. As discussed above, new homes represent higher

quality collateral and thus allow for higher loan amounts. The impact of no-fee loans was not

significant. Finally, higher housing price volatility seemed to correspond to higher loan

amounts per capita, an unexpected result.

The results are consistent between the models. However, when we run the regressions

for agency and non-agency separately, we find that the impact of non-agency purchase ratesis

larger than that of the agency rates. In the hypothetical MSA where the agency purchase rate

increased from 50% to 55% (with an overall treasury rate of 4.5%), the loan amount per capita

would be expected to increase by 2.38%, all else equal. In contrast, if the non-agency purchase

rate increased from 50% to 55%, the loan amount per capita would be expected to increase by

8.26%. Again, these effects would be lower in higher interest rate environments.

Figure VII.3. Fixed Effects Panel Regression Results

Dependent Variable: Ln (Loan Amt. Per Capita)

Model 1 Model 2

Independent Variables Coefficient P-Value Coefficient P-Value
Intercept -9.6570 * 0.0000 -5.7906 * 0.0000
Ln (Yield Spread) -0.2196 * 0.0000 -0.2283 * 0.0000
Secondary Market Purchase Rate (Lagged) 2.6765 * 0.0000
Interaction: Purchase Rate (Lagged) * Ln (10-Yr. Treasury Rate) -0.9513 * 0.0000
Agency Purchase Rate (Lagged) 2.2373 * 0.0000
Interaction: Agency Purchase Rate (Lagged) * Ln (10-Yr. Treasury Rate) -1.1752 * 0.0000
Non-Agency Purchase Rate (Lagged) 3.3574 * 0.0000
Interaction: Non-Agency Purchase Rate (Lagged) * Ln (10-Yr. Treasury Rate) -1.1771 * 0.0000
Median Age 0.0529 * 0.0000 0.0387 * 0.0000
Ln (Median Family Income) 1.3692 * 0.0000 1.0581 * 0.0000
Underserved Share 0.7458 * 0.0000 0.3986 * 0.0000
Unemployment Rate -6.0823 * 0.0000 -4.5504 * 0.0000
HPI Volatility 3.7542 * 0.0000 2.3006 * 0.0000
1-Yr. HPI Growth Rate 1.2129 * 0.0000 1.3729 * 0.0000
Ln (Number of Jumbo Loans) 0.0766 * 0.0000 0.0863 * 0.0000
Ln (Number of New-Home Loans) 0.0115 * 0.0270 0.0160 * 0.0008
Ln (Number of No-Fee Loans) -0.0057 0.4504 -0.0013 0.8462
MSA Dummies + +
Overal R-Sq. 0.68 0.73
Number of Obs. 1,851 1,851

Notes & Sour ces:
Loan volume per capitais based on the total loan volume originated in an MSA (from the Home Mortgage
Disclosure Act ("HMDA")), divided by the MSA population (from the Census Bureau). The volume was
calculated for all single-family, home-purchase (i.e. excluding refinancing and home-improvement loans),
conventional loans with loan amounts between the 1st and 99th percentiles of the loan amount distribution.
Effective mortgage rates are derived from the Federal Housing Finance Board's Monthly Interest Rate Survey
("MIRS").
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Asdiscussed in the previous section, there is some evidence for potential endogeneity
of our price and quantity variables (yield spread and loan amount per capita, respectively). As
aresult, we also conduct the regressions using 2SLS. The results are shown in Figure V11.4
below. The second stage results use fitted values for the yield spread. These fitted values are
determined from the first stage, where the yield spread is the dependent variable and the
instrument isthe FICO score. The goal of the first stage regression is only to create fitted
values and as such, interpretations of the coefficients for the first stage are not discussed.

The second stage results are similar in magnitude and significance to those shown
before; the impact of secondary market purchases (and the higher impact of non-agency over
agency) isrobust with and without the 2SL S treatment.
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Figure VII.4. Fixed Effects Panel Regression: Two-Stage L east Squar es Results

Second Stage: Dependent: Ln (Loan Amt. Per Capita)

Modd 1 Model 2

Independent Variables Coefficient P-Value Coefficient P-Value
Intercept -7.5800 * 0.0000 -4.5622 * 0.0000
Ln (Yidd Spread)* -0.5853 * 0.0000 -0.4423 * 0.0003
Secondary Market Purchase Rate (Lagged) 22283 * 0.0000
Interaction: Purchase Rate (Lagged) * Ln (10-Yr. Treasury Rate) -0.7298 * 0.0000
Agency Purchase Rate (Lagged) 1.8847 * 0.0000
Interaction: Agency Purchase Rate (Lagged) * Ln (10-Yr. Treasury Rate) -0.9864 * 0.0000
Non-Agency Purchase Rate (Lagged) 3.2102 * 0.0000
Interaction: Non-Agency Purchase Rate (Lagged) * Ln (10-Yr. Treasury Rate) -1.1187 * 0.0000
Median Age 0.0482 * 0.0000 0.0357 * 0.0000
Ln (Median Family Income) 1.2207 * 0.0000 0.9704 * 0.0000
Underserved Share 0.7565 * 0.0000 0.4017 * 0.0000
Unemployment Rate -6.1495 * 0.0000 -4.5695 * 0.0000
HP! Volatility 4.4097 * 0.0000 2.6915 * 0.0000
1-Yr. HPI Growth Rate 1.0746 * 0.0000 1.2859 * 0.0000
Ln (Number of Jumbo Loans) 0.0572 * 0.0000 0.0748 * 0.0000
Ln (Number of New-Home Loans) 0.0057 0.3236 0.0125 * 0.0154
Ln (Number of No-Fee Loans) 0.0029 0.7312 0.0037 0.6239
MSA Dummies + +
Overall R-Sq. 0.69 0.73
Number of Obs. 1,851 1,851

First Stage: Dependent: Ln (Yield Spread)

Mode 1 Model 2

Independent Variables Coefficient P-Value Coefficient P-Value
Intercept 3.7209 * 0.0000 3.8097 * 0.0000
Secondary Market Purchase Rate (Lagged) -1.5965 * 0.0000
Interaction: Purchase Rate (Lagged) * Ln (10-Yr. Treasury Rate) 0.8445 * 0.0000
Agency Purchase Rate (Lagged) -2.2600 * 0.0000
Interaction: Agency Purchase Rate (Lagged) * Ln (10-Yr. Treasury Rate) 1.2693 * 0.0000
Non-Agency Purchase Rate (Lagged) -0.7812 * 0.0017
Interaction: Non-Agency Purchase Rate (Lagged) * Ln (10-Yr. Treasury Rate) 0.3440 * 0.0248
Median Age -0.0120 * 0.0001 -0.0137 * 0.0000
Ln (Median Family Income) -0.3839 * 0.0000 -0.3947 * 0.0000
Underserved Share 0.0822 0.0912 0.0548 0.2792
HPI Volatility 1.6028 * 0.0000 1.6193 * 0.0000
1-Yr. HPI Growth Rate -0.3815 * 0.0000 -0.4217 * 0.0000
Unemployment Rate -1.3005 * 0.0025 -1.1706 * 0.0069
FICO 0.0026 * 0.0000 0.0027 * 0.0000
Ln (Number of Jumbo Loans) -0.0237 * 0.0002 -0.0236 * 0.0003
Ln (Number of New-Home Loans) -0.0123 * 0.0003 -0.0126 * 0.0003
Ln (Number of No-Fee Loans) 0.0159 * 0.0016 0.0158 * 0.0017
MSA Dummies + +
Overall R-5q. 0.25 0.23
Number of Obs. 1,851 1,851

Notes & Sources:
Loan volume per capitaisbased on thetotal loan volume originated in an MSA (from the Home Mortgage
Disclosure Act ("HMDA™")), divided by the MSA population (from the Census Bureau). The volume was
calculated for al single-family, home-purchase (i.e. exduding refinancing and home-improvement loans),
conventional loans with loan amounts between the 1st and 99th percentiles of the loan amount distribution.
Effective mortgage rates are derived from the Federal Housing Finance Board's Monthly Interest Rate Survey
("MIRS").

“Ln (Yidd Spread) isinstrumented in the First Stage and its fitted val ues are used.
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2. Our Findings in Light of the Credit Crisis

The predictions of our model on the availability of credit are not inconsistent with the
levels of originations and credit available per capitain 2007.*"? Total mortgage originations
dropped from atrillion dollars in 2006 to $733 billion in 2007, a 28% decline in originations.
At the same time, non-agency purchases dropped from $570 to $306 billion, a 46% decline,
while agency purchases increased from $217 to $232 billion. Total secondary market activities
declined by athird. It isclear that the increase in agency purchases was insufficient to counter
the impact of non-agency purchases.

Figure VII.5. Total Loan Originations and Secondary M ar ket Pur chases ($ billions)

Secondary Market Activity

Total Loan Per cent Agency Non-Agency Total Per cent
Year Qrigination Change Pur chases Pur chases Pur chases Change
(1) ) 3 @ 5 (6) (7
{(@/prev(2)} - 1] (@ + ()] [{(6)/prev(6)} - 1]
2000 487 153 160 313
2001 531 9% 188 175 363 16%
2002 624 18% 230 217 446 23%
2003 755 21% 247 300 547 23%
2004 945 25% 236 462 698 28%
2005 1,133 20% 221 655 876 26%
2006 1,022 -10% 217 570 787 -10%
2007 733 232 306 538

Notes and Sour ces:

! Loan originations and secondary market purchases by year are from the Home Mortgage Disclosure Act ("HMDA") - Loan Application Registers.
HMDA originations utilized include only single-family, home-purchase (i.e. excluding refinancing and home-improvement loans), conventiona
loans with loan amounts between the 1st and 99th percentiles of the loan amount distribution.

Our model which controls for the volatility of housing prices, yield spreads,
demographics and credit characteristics predicted an average drop in credit available per capita
of 7% while the actual drop in credit available in 2007 was 19%. Although the model predicted
anegative impact on credit available to consumers resulting from the decline in secondary
market activities, it did not predict the extent of the decline. One possible reason is that the
model does not control for the disappearing liquidity and the extreme risk aversion by investors
that started in 2007 and continued up until this point. Our model also predicted that the non-
agency purchases have a greater impact on availability of credit in recent timeswhich is
consistent with the 2007 data.

172 Data on originations and secondary market purchases are not available for 2008.
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Figure VII.6. Percent Changein Loan Amount per Capita from 2006 to 2007 — Predicted vs. Actual

Statistic Predicted Actual
1) o) (©)

Average -7% -19%
Median -7% -17%
Standard Deviation 10% 14%
Minimum -33% -68%
Maximum 34% 12%
Number of MSAs 291 291
Pct. of MSAs < 0% 81% 93%

Notes and Sour ces

Predictionsfor totd loan originations by MSA are based on the
fixed effects regression results using the overal secondary

market purchase rates.

Actua loan originations by year are from the Home Mortgage

Disclosure Act ("HMDA") data.

HMDA originations utilized include dl single-family,
home-purchase (i.e. excluding refinancing and home-improvement

loans), conventiona 1oans with loan amounts between the 1st
and 99th percentiles of the loan amount di stribution.

E. Originations & Secondary Market Purchases in Underserved Areas

In the course of the analysis, we also document the increase in both the share of loans

originated in underserved areas and the share of underserved loans sold to the secondary market.

Figure VI1.7 below shows the loan volume originated in underserved areas as a percentage of
total originations. Both the dollar volume of originations in underserved areas, as well asthe

share have increased since 1990 from $47 billion (16% of total originations) to as high as $609

billion in 2004 (26% of all originations).

Similarly, the amount and share of loans originated in underserved areas that are sold to

the secondary market have grown. Figure VI1.8 below shows the growth in loan volume sold

to the secondary market and the component share of loans originated in underserved areas that
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have been sold. 1n 1990, $23 hillion of loans originated in underserved areas were sold to the
secondary market. 1n 2006, there was $335 billion from underserved areas sold to the

secondary market.

Based on the regression results shown in Figures V11.3 and V1.4, the larger presence of
underserved areas in an MSA corresponds to larger amounts of credit available per household;
this finding is consistent with that of Ambrose and Thibodeau (2004) and lends support for the
efficacy of affordable housing goals applied to the GSEs.
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Figure VII.7. Loans Originated from Under served Areasas a Per centage of All Originations, 2000 - 2006

$3,500

O Other Areas B Under served Areas oo

$3,000

19%
$2,500 -

21% 26% 20%

$2,000 -
21%

$1,500 - I
19%

l 21%

000 - 15%
$1, 23%

Originated Loans (in $ billions)

15% 10% 20%
18% 0

18%
$500 - 14%
16%

$ D e e

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Notes & Sour ces:

Home Mortgage Disclosure Act Data, Loan Application Registers.

Institutions reporting to HMDA disclose both originated and purchased loans. For purposes of thisanaysis, only loans originated are used.
Underserved aress are designated by HUD.

Loan sizes greater than the 99th percentile of the loan amount distribution (i.e. $634,000) are excluded, as are loans smaller than $1,000.
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Figure V11.8. Loans Sold to the Secondary Market from Under served Areas asa Share of All Loans Sold, 2000 - 2006

$3,000

E Total Loans Sold to the Secondary M ar ket B Sharefrom Underserved Areas

$2,500 -

$2,000

$1,500

$1,000

$500

$

Value of Loans Sold to the Secondary Market (in $ billions)

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Notes & Sources:

Home Mortgage Disclosure Act Data, Loan Application Registers.

Institutions reporting to HM DA disclose both originated and purchased loans. For purposes of this andysis, only loans originated are used.
All loans sold to the secondary market are based on loans originated in the same calendar year.

Underserved areas are designated by HUD.

Loan sizes greater than the 99th percentile of the loan amount distribution (i.e. $634,000) are excluded, as are loans smaller than $1,000.
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F. Conclusion

This study estimates the impact of secondary market activity on credit availability per
capitain different geographical areas over time. In addition, we document the changes in credit
availability and the extent of secondary market purchases in underserved areas.

Our analysis documents the increase in the share of mortgage loans in underserved
areas from 16% in 1990 to as high as 26% in 2004, as well as the increase in the share of

secondary market purchases in underserved areas during the period 1990-2006.

We also find that secondary market purchases, whether overall or divided into agency
and non-agency rates, have a positive and significant impact on the amount of mortgage loans
per capita during the period 2000-2006. The effect of non-agency purchases is more
pronounced on increasing mortgage loan availability. Finally, the impact of secondary market
purchases is greater in lower interest-rate environments. These results are robust to correcting
for endogeneity.
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Appendix VII.LA. Share of Originated Loans Sold to the Secondary Market in the Origination Year

$3,500
L oans Not Sold ¥ Loans Sold to Secondary Mar ket
76%

$3,000 -
75%
$2,500 - )
71% (= 73%
$2,000 -
68%
$1,500 -
70%
66%
] 67%
$1,000 0 3%
0,
62% 59% 59% (i) I

58%
B 0,
T 1B

m T T T T T T T T T T T T T T T T
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Notes & Sources:

Home Mortgage Disclosure Act Data, Loan Application Registers.

Ingtitutions reporting to HMDA discl ose both originated and purchased loans. For purposes of this anaysis, only loans originated are used.
All loans sold to the secondary market are based on loans originated in the same calendar year.

Loan sizes greater than the 99th percentil e of the loan amount distribution (i.e. $634,000) are excluded, as are loans smaller than $1,000.

Total Value of Originated Loans (in $ Billions)
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Appendix VII.B. Agency & Non-Agency Shares of All Loans Sold to the Secondary Market

8
g

@ Agency

<
:

8
:

$1,500 -

$1,000 -

:

36%
40%

Value of Loans Sold to the Secondary Market (in $ billions)

g),

32%

B Non-Agency

35%

52%
46%

l 45%

48%

44%

49%
53% I

44%

47%

65%
45%

74%

74%

1990 1991 1992 1993 1994 1995 199 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Notes & Sources.

Home Mortgage Disclosure Act Data, Loan Application Registers.

Institutions reporting to HM DA disclose both originated and purchased loans. For purposes of this andysis, only loans originated are used.
All loans sold to the secondary market are based on loans originated in the same calendar year.

Loan sizes greater than the 99th percentile of the loan amount distribution (i.e. $634,000) are excluded, as are loans smaller than $1,000.
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Appendix VII.C. Variable Descriptions

Variable Description Source
@ @ (©)]
Loan Characteristics
loan_amt Tota Loan Amount Originated HMDA
loanamt_capita Average Loan Amount per Capita (loan_amt / population) HMDA / Census
undservshare_count Share of Total Loan Count Originated in Underserved Census Tracts HUD / HMDA
wa_eff_ratet Weighted Average Effective Mortgage Rate FHFB
yld_spread Yield Spread: Effective Mortgage Rates Over 10-Yr Constant Maturity Treasury Rates (effrate - 10yrtrate) FHFB / Fed
jumbo_count_hmda Count of Jumbo Loans HMDA
count_newhome_mirst (Weighted) Count of Loansfor New Home Purchases FHFB
count_nofee_mirst (Weighted) Count of Loanswith No Associated Fees FHFB
Secondary Market Characteristics?
purch_shareamt Share of Total Loan Amount Sold to the Secondary Market HMDA
GSE_purch_shareamt Share of Total Loan Amount Purchased by Agencies HMDA
nonGSE_purch_shareamt Share of Total Loan Amount Purchased by Non-Agencies HMDA
Population Characteristics
population Tota Population Census
med_fam inc Estimated Median Family Income HUD
nera_medage Median Age Census
Area Characterigtics
Ip_fico Weighted Average Fico Score at Origination LoanPerformance
unemp_rate Unemployment Rate BLS
gr_HPI 1-Year HPI Growth Rate OFHEO
HPI_10yr_stdev HPI Volaility (10-Year Standard Deviation of gr_HPI) OFHEO
trate_10yr Yield on 10-Year Constant Maturity Treasury Bill Federal Reserve
Notes:

All variables shown are per MSA, per year.
HMDA records include only those loans that are (i) conventional, (ii) for home purchase, and (iii) for 1-4 family homes.
1 Weighted averages determined by FHFB-assigned weightsto loan-level MIRS data based on geographic and Iender-type

composition of HMDA.

2 Agencies include Ginnie Mae, Fannie Mae, Freddie Mac, and Farmer Mac. Non-agencies are al other purchasers.

NERA Economic Consulting

173



Appendix VII.D. Summary Statistics (2000 — 2007)

Variable

(€]

Loan Originated ($ thousands)

Loan Amount per Capita ($)

Overall Purchase Rate

Agency Pur chase Rate

Non-Agency Purchase Rate

NERA Economic Consulting

2

2000
2001
2002
2003
2004
2005
2006
2007

2000-2006
2000-2007

2000
2001
2002
2003
2004
2005
2006
2007

2000-2006
2000-2007

2000
2001
2002
2003
2004
2005
2006
2007

2000-2006
2000-2007

2000
2001
2002
2003
2004
2005
2006
2007

2000-2006
2000-2007

2000
2001
2002
2003
2004
2005
2006
2007

2000-2006
2000-2007

MSA Standard
Count Mean Median Deviation Minimum Maximum
©) 4 5 6) @] ()
231 743,981 318,430 1,382,477 36,340 11,520,446
236 810,921 341,572 1,534,880 46,277 12,688,415
249 888,997 358,083 1,759,514 47,097 14,030,537
257 1,069,641 399,391 2,159,727 34,461 16,815,746
260 1,371,216 459,191 2,846,860 47,979 22,521,328
331 1,912,144 567,794 4,206,584 58,097 36,569,857
331 1,752,584 568,899 3,718,159 57,650 32,415,294
331 1,249,377 430,840 2,329,689 45,610 17,424,906
1,895 1,281,813 414,920 2,891,188 34,461 36,569,857
2,226 1,276,990 420,044 2,814,348 34,461 36,569,857
231 1,315 1,174 693 301 5,505
236 1,416 1,231 781 344 5,913
249 1,558 1,333 902 381 6,321
257 1,871 1,606 1,104 326 6,928
260 2,327 1,896 1,575 457 9,990
331 3,044 2,217 2,272 558 13,543
331 2,788 2,272 1,725 556 11,568
331 2,118 1,916 1,027 511 7,843
1,895 2,133 1,650 1,608 301 13,543
2,226 2,131 1,696 1,536 301 13,543
231 0.623 0.625 0.105 0.368 0.862
236 0.666 0.673 0.090 0.386 0.919
249 0.685 0.691 0.086 0.398 0.905
257 0.693 0.695 0.082 0.399 0.873
260 0.717 0.728 0.081 0.451 0.900
331 0.742 0.759 0.073 0.470 0.894
331 0.736 0.743 0.071 0.512 0.887
331 0.727 0.739 0.071 0.416 0.874
1,895 0.699 0.712 0.092 0.368 0.919
2,226 0.703 0.719 0.090 0.368 0.919
231 0.343 0.339 0.073 0.145 0.552
236 0.396 0.400 0.083 0.179 0.636
249 0.412 0.412 0.072 0.212 0.639
257 0.383 0.379 0.074 0.165 0.658
260 0.336 0.341 0.074 0.059 0.591
331 0.281 0.284 0.083 0.030 0.509
331 0.280 0.286 0.080 0.047 0.505
331 0.348 0.351 0.077 0.135 0.580
1,895 0.341 0.341 0.093 0.030 0.658
2,226 0.342 0.343 0.090 0.030 0.658
231 0.279 0.268 0.082 0.096 0.482
236 0.270 0.260 0.091 0.069 0.491
249 0.273 0.265 0.089 0.086 0.495
257 0.309 0.306 0.096 0.096 0.575
260 0.381 0.377 0.104 0.153 0.647
331 0.461 0.456 0.117 0.199 0.784
331 0.456 0.446 0.112 0.195 0.762
331 0.379 0.386 0.089 0.159 0.591
1,895 0.358 0.351 0.130 0.069 0.784
2,226 0.361 0.358 0.125 0.069 0.784
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1-Yr Growth Ratein the HPI

HPI Volatility (10-yr std.dev. of 1-yr growth rate)

Effective M ortgage Rates (%)

10-Year Treasury Rate (%)

Number of New Home L oans

Number of No-Fee Loans
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2000
2001
2002
2003
2004
2005
2006
2007

2000-2006
2000-2007

2000
2001
2002
2003
2004
2005
2006
2007

2000-2006
2000-2007

2000
2001
2002
2003
2004
2005
2006
2007

2000-2006
2000-2007

2000
2001
2002
2003
2004
2005
2006
2007

2000-2006
2000-2007

2000
2001
2002
2003
2004
2005
2006
2007

2000-2006
2000-2007

2000
2001
2002
2003
2004
2005
2006
2007

2000-2006
2000-2007

231
236
249
257
260
331
331
331

1,895
2,226

231
236
249
257
260
331
331
331

1,895
2,226

231
236
249
257
260
331
331
331

1,895
2,226

231
236
249
257
260
331
331
331

1,895
2,226

231
236
249
257
260
331
331
331

1,895
2,226

231
236
249
257
260
331
331
331

1,895
2,226

0.050
0.060
0.050
0.055
0.085
0.110
0.063
0.018

0.069
0.062

0.025
0.025
0.026
0.027
0.029
0.037
0.038
0.041

0.030
0.032

8.14
7.08
6.61
5.81
5.88
597
6.65
6.57

6.54
6.54

6.03
5.02
4.61
4.01
4.27
4.29
4.79
4.63

4.68
4.68

1,200
924
792
773
853

1,408

1,342

1,306

1,068
1,103

2,660
3,439
3,811
2,728
2,314
3,059
2,849
3,033

2,973
2,982

0.044
0.055
0.041
0.043
0.058
0.077
0.056
0.027

0.052
0.049

0.022
0.022
0.023
0.023
0.021
0.025
0.027
0.028

0.023
0.024

8.16

6.60
5.81
5.85
5.96
6.62
6.55

6.50
6.52

6.03
5.02
4.61
4.02
4.27
4.29
4.79
4.63

4.61
4.63

436
321
265
191
216
261
187
128

251
237

1,118
1,372
1,519
1,049
897
958
941
811

1,065
1,020

0.032
0.024
0.031
0.041
0.070
0.086
0.049
0.053

0.058
0.060

0.013
0.014
0.015
0.016
0.022
0.029
0.027
0.032

0.022
0.024

0.24
0.17
0.16
0.19
0.23
0.22
0.21
0.22

0.76
0.71

1,884
1,459
1,303
1,654
1,621
3,603
3,820
3,868

2,553
2,788

4,336
5,742
6,303
4,515
4,047
5,569
5,243
5,548

5,193
5,246

-0.003
0.005
0.008

-0.013
0.001

-0.011

-0.046

-0.201

-0.046
-0.201

0.006
0.007
0.007
0.007
0.005
0.005

0.007

0.005
0.005

6.91
6.77
6.13
515
5.20

6.16
591

515
515

6.03
5.02
4.61
4.02
4.27
4.29
4.79
4.63

4.02
4.02

[eNeNeNoNeoNoNoNol

o o

14
35

10
17

E¥o

0.253
0.180
0.177
0.209
0.387
0.408
0.236
0.188

0.408
0.408

0.087
0.088
0.085
0.082
0.112
0.120
0.113
0.146

0.120
0.146

8.86
853
7.26
6.67
6.85
7.04
7.41
7.53

8.86
8.86

6.03
5.02
4.61
4.02
4.27
4.29
4.79
4.63

6.03
6.03

12,347
9,900
9,024

12,460

11,214

30,180

33,075

37,549

33,075
37,549

35,818
45,251
46,702
37,512
32,594
38,466
37,125
37,935

46,702
46,702
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Number of Jumbo L oans

M edian Family Income

Median Age

Population

Under served Share

Unemployment Rate
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2000
2001
2002
2003
2004
2005
2006
2007

2000-2006
2000-2007

2000
2001
2002
2003
2004
2005
2006
2007

2000-2006
2000-2007

2000
2001
2002
2003
2004
2005
2006
2007

2000-2006
2000-2007

2000
2001
2002
2003
2004
2005
2006
2007

2000-2006
2000-2007

2000
2001
2002
2003
2004
2005
2006
2007

2000-2006
2000-2007

2000
2001
2002
2003
2004
2005
2006
2007

2000-2006
2000-2007

231
236
249
257
260
331
331
331

1,895
2,226

231
236
249
257
260
331
331
331

1,895
2,226

231
236
249
257
260
331
331
331

1,895
2,226

231
236
249
257
260
331
331
331

1,895
2,226

231
236
249
257
260
331
331
331

1,895
2,226

231
236
249
257
260
331
331
331

1,895
2,226

378
261
307
342
509
817
393
222

446
413

48,133
49,920
51,304
52,763
53,363
55,234
56,465
55,931

52,813
53,277

35
35
35
35
35
36
36
36

35
35

469,838
468,024
456,329
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Appendix VII.LE. Hausman Test of Endogeneity

Step 1: Step 2:
Dependent: Ln (Effective Interest Rate)  Dependent: Ln (Loan Amt. Per Capita)
Independent Variables Coefficient P-Value Coefficient P-Value

Intercept 3.8097 * 0.0000 -4.5622 * 0.0000
Ln (Yield Spread) -0.4423 * 0.0002
Agency Purchase Rate (Lagged) -2.2600 * 0.0000 1.8847 * 0.0000
Interaction: Agency Purchase Rate (Lagged) * Ln (10-Yr. Treasury Rate) 1.2693 * 0.0000 -0.9864 * 0.0000
Non-Agency Purchase Rate (Lagged) -0.7812 * 0.0017 3.2102 * 0.0000
Interaction: Non-Agency Purchase Rate (Lagged) * Ln (10-Yr. Treasury Rate) 0.3440 * 0.0248 -1.1187 * 0.0000
Median Age -0.0137 * 0.0000 0.0357 * 0.0000
Ln (Median Family Income) -0.3947 * 0.0000 0.9704 * 0.0000
Underserved Share 0.0548 0.2792 0.4017 * 0.0000
Unemployment Rate -1.1706 * 0.0069 -4.5695 * 0.0000
HPI Volatility 1.6193 * 0.0000 2.6915 * 0.0000
1-Yr. HPI Growth Rate -0.4217 * 0.0000 1.2859 * 0.0000
Ln (Number of Jumbo Loans) -0.0236 * 0.0003 0.0748 * 0.0000
Ln (Number of New-Home Loans) -0.0126 * 0.0003 0.0125 * 0.0140
Ln (Number of No-Fee Loans) 0.0158 * 0.0017 0.0037 0.6191
FICO 0.0027 * 0.0000

Residualsfrom Yield Spread Equation 0.2329 0.0620
MSA Dummies + +

Number of Obs. 1,851 1,851

Notes & Sour ces:
* indicates significance at the 5% level.
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Appendix VII.F. Home Mortgage Disclosure Act (“HMDA")

HMDA was enacted by Congress in 1975 and requires most mortgage lenders located in
metropolitan areas to collect data about their housing-related lending activity, report the data
annually to the government, and make the data publicly available.

Initially, HMDA required reporting of the geographic location of originated and
purchased home loans. 1n 1989, Congress expanded HMDA data to include information about
denied home loan applications, and the race, sex, and income of the applicant or borrower. In
2002, the Federal Reserve Board amended the regulation that implements HMDA (Regulation

C) to add new data fields, including price data for some loans.

Mortgage lenders report HMDA information to their regulatory agency. The codes for

each agency are:

1 - Office of the Comptroller of the Currency (OCC)

2 - Federal Reserve System (FRYS)

3 - Federal Deposit Insurance Corporation (FDIC)

4 - Office of Thrift Supervision (OTS)

5 - National Credit Union Administration (NCUA)

7 - Department of Housing and Urban Development (HUD)

The OCC oversees the national banks and federal branches and agencies of foreign
banks. The FRS oversees state member banks of the Federal Reserve System, bank holding
companies, and non-banking activities of foreign banks. The FDIC oversees nonmember state
banksthat are federally insured. The OTS oversees savings and loan associations. The NCUA
oversees federal credit unions and the HUD oversees the GSEs and some independent mortgage

companies.
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Appendix VII.G. Matching by MSA Codes

This study utilizes data at the MSA level. MSA codes changed from 4-digit to 5-digit
based on designations provided by the Office of Management and Budget (“OMB”). To ensure
unique identification of MSAs throughout all the years in the database, matching of 4-digit to
5-digit codes was necessary. For HM DA, the matching was done directly from HUD using the
state, MSA, county, and census tract data. Certain data sources only provided data for 4-digit
MSA codes while others provided them for 5-digit codes.

Our main source of conversion was HUD’ s Geographically Targeted Goal data from
2004, which provided both the 4-digit and 5-digit MSA codes. As MSA designations have also
changed through the years, there is not a 1:1 match between the 4- and 5-digit MSA codes.
Some MSAs can be split into different MSAs in later years (or the reverse). MSAs as defined
in recent years (i.e. 5-digit MSA codes) could be traced to parts of multiple MSAs as defined in
previous years (i.e. 4-digit MSA codes). Multiple 4-digit MSA codes that were assigned to the
same 5-digit code were allowed but the same 4-digit code for multiple 5-digit codes was
removed as this created the same MSA listing for multiple records in the same year.

Finally, after the initial match using the HUD key, the identified 5-digit codes were
matched to the HMDA 2006 MSA list to keep “valid” 5-digit codes that existed in HMDA, the
source of amajority of the variables. All other variables from different sources, once
aggregated to the MSA level, were then matched to each other using either the 4- or 5-digit
MSA codes — ultimately all MSA data were identified by 5-digit codes.
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VIIl. The Impact of Securitization on the Dispersion of Risk

A. Introduction

According to the U.S Flow of Funds Accounts data, the U.S economy has seen an
enormous expansion of the securitization market since 1990. Banks that securitize are able to
convert the relatively illiquid loan receivables into cash, and therefore have access to an
additional source of funding when needed. This additional source of funding may also protect
banks from unfavorable interest rate movements. As interest rates rise, the cost of obtaining
external funding increases. Banks that securitize could, in theory, utilize their internal
resources without suffering a decline in lending activities. 1n other words, securitization
provides banks with greater access to capital and allows banks to hedge their exposure to

changes in the interest rate environment. *”

The goals of our sudy are to: 1) show how banks have been able to diversify the
regional composition of their mortgage assets, 2) illustrate that a variety of institutions other
than government agencies and banks have played a growing role as purchasers of loans; 3)
quantify how securitization has reduced the impact of interest rate shocks. We quantify the
effects of securitization on bank loan originations, especially its effects on bank lending
decisions under unfavorable interest rate environments; and finally 4) quantify how
securitization has affected capital requirements, taking into account the off-balance sheet
positions of banks.

Anempirical study conducted by Loutskina (2005) examines the relationship between
securitization and liquid assets among commercial banks. The ability to securitize existing
assets allows banks to convert less liquid receivables into cash, which provides additional
sources of funding that can be utilized to originate more loans. This additional source of
funding may help mitigate the effect of an interest rate shock. When faced with a sudden
interest rate hike, banks that securitize will be able to dig into the cheaper, internal source of
funding rather than borrow at a high cost in order to maintain their lending activities.

3 Elena Loutskina, “Does Securitization Affect Bank Lending? Evidence from Bank Responses to Funding
Shocks,” September 2005, pp. 1-4.
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Consistent with this theory, the Loutskina study finds that banks with more loans that are
“securitizable” are more liquid and therefore less sensitive to fund shocks that arise from
changes in monetary policy. Loutskina' s methodology is the starting point for our study. We
analyze the effects of securitization on bank lending activities in an unfavorable interest rate
environment using updated data from the period 1990 to 2006. We then broaden the study to
examine how commercial banks ability to securitize their assets impacts their capital ratios.

A number of studies examined the relationship between securitization and banks'
capital ratios. Dionne and Harchaoui (2003) document a negative relationship between
securitization and tier 1 capital, as well astotal capital, for the Canadian financial sector over
the 1988 to 1998 period. Similarly, Uzun and Webb (2006) also find that securitization is
negatively related to the bank’s capital ratio, a measure of banks' risk, for US banks, although
their result is mainly driven by the securitization of credit card receivables. These results are
consistent with the argument by Greenbaum and Thakor (1987) that securitization helps reduce
banks' risk as assets are removed from the banks' balance sheet. On the other hand, studies
such that Cantor and Rouyer (2000) argue that, depending on the assets being securitized,
banks may end up with higher-risk assets on their balance sheet and thus securitization may
increase banks’ risk, instead of reducing it. Our sudy explores the relationship between
securitization and banks' capital ratios using the Call Reports datafor US commercial banks
over the 1996 to 2006 period. The capital ratios are defined as capital divided by risk-adjusted
assets, which take into account off-balance sheet activities.

Our results indicate that securitization is an additional source of funding for banks and
contributes to total loan growth. Our study also illustrates that securitization provides banks
with protection against unfavorable interest rate shocks. For example, a bank with ahigh
potential to securitize its loan portfolios, measured by the securitization index, will be less
sensitive to interest rate tightening. Hence, it will experience a smaller contraction in lending
activities.

In terms of securitization’s impact on capital ratios, our time series analysis indicates
that there is a negative, although not statistically significant relationship between securitization
and banks' capital ratios.
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We describe the construction of the dataset in Section B. Section C focuses on the
econometric models. We present our main results, how they relate to the credit crisis and
conclusion in Section D.

B. Methodology and Data Description
1. Data

We rely on data from various sources in compiling a database for this study. We collect
dataon al insured commercial banks, using the Federal Reserve’s quarterly Report of
Condition and Income releases (“Call Reports’) from the first quarter 1990 to the fourth quarter
of 2006. Appendix | describes the construction of key variables in detail.

When constructing the database, we calculate loan and asset growth adjusted for
inflation as measured by the absolute percentage change from one quarter to the next. Inthe
event that there is an inconsistency in the bank-quarters (e.g., 1992 Q3 followed 1993 Q1), no
growth rate is calculated for the non-sequential bank-quarter in question.

Loan growth measure. We face various problems with outliers in the call reports data.
We exclude any bank-quarter for which loan growth, asset growth, or liquidity ratio is missing
for any of the loan categories analyzed.'”* We then test the remaining observations to identify
bank-quarters with abnormal loan or asset growth (or loss). All bank-quarters for which loan
growth (or loss) exceeds 100%, asset growth (or loss) exceeds 50%, loan-to-asset ratio is below
10%, or aminimum credit-card-to-loan ratio exceeds 50% are removed from the database. An
exception to the loan growth exclusion criterion arise in cases where the total loan growth of a
given quarter does not exceed 100% over the previous quarter, while one of the individual loan
categories does. |n these cases, we retain the bank-quarter.*” To account for mergers and
acquisitions which can potentially distort the balance sheet ratios, we remove the quarters

7% The NERA report focuses on the following loan categories: “total loans” “home mortgage loans,” “farm
mortgage loans,” “multi-family mortgage loans,” “consumer credit loans,” “commercial mortgage loans,” and
“commercial and industrial 1oans.”

175 Some of these “retained” bank quarters are later excluded by the last set of exclusions that NERA makes, in the
process of creating independent variables comprised of 1ags on the securitization index. In constructing these
lags, NERA sets to missing, any quarter for which an individual 10an category showed loan growth exceeding
100%. These missing values propagated additional missing bank quarter values (and excludable bank quarters)
as aresult of the lagging process.
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before and after a merger for the acquiring banks. Bank merger data used in this analysis are
compiled from the Federal Reserve National I nformation Center.

In order to analyze the effects of securitization across banks with difference sizes, we
conduct our analysis on three groups of datasets: all banks, large banks, and small banks. Total
assets adjusted for inflation are used as a measurement of the size of abank. The group of
large banks is defined as having real total assets in the top 5™ percentile of the size distribution,
while the group of small banks has real total assets in the bottom 75" percentile.

Monetary policy measures. We use the spread between the 3-month commercial paper
rates and the 3-month treasuries as a proxy for monetary policy. Accordingly, changesin
monetary policy are measured as changes in the quarterly average of the weekly differences
between the 3-month commercial paper rates and the 3-month Treasury bill rates.*”®*"” The
data are structured in away so that an increase in the paper-bill spread represents monetary
tightening.

Securitization levelsin the U.S. We gather information on market securitization level in
the U.S economy from the Flow of Funds Accounts. Quarterly data on total amounts of loans
outstanding and securitized are aggregated for six loan categories: i) home mortgages ii) multi-
family residential mortgagesiii) commercial mortgages iv) consumer credit v) commercial and
industrial loans and vi) farm mortgages. Using this information, we are able to compute
quarterly securitization rates for each of the loan categories, as shown in Figure VI11.1. See
Appendix VI1II.A for details on the construction of each variable.

178 The Federal Reserve Board of Governors (FRB) used to publish average dealer offering rates for 1-month, 3-
month and 6-month Commercial Papers. It discontinued these series at the end of August 1997, and started
separate series of average dealer offering rates for non-financial and financial commercia papers from January
1997. Starting in January 1997, we switch from the 3-month commercial paper rates to the 3-month financial
commercial paper rates in order to create a continuous data series.

T NERA compares the daily 3-month Treasury bill rates published on the same dates for which the weekly 3
month Treasury bill auction occurred and the weekly 3-month Treasury bill rates released on the settlement date
of the same week for each week in agiven quarter. A week is counted in a given quarter if the comparison day
fallswithin that quarter.

NERA Economic Consulting 183



FigureVIII.1

Securitization Ratesin Different L oan Categories Based on U.S. Flow of Funds Data
1990 to 2006
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Notes and Sour ces:
Data from the Federal Reserve's US Flows of Funds Accounts (Table L2, L125, L126) for the period Q1, 1990 - Q4, 2006.
Share securitized is calculated as the percentage of loans securitized outstanding over tota 1oans outstanding.

Interaction of Securitization and Monetary Policy Measures. Since an increase in the
interest rate will increase banks' borrowing cost of external funding, we expect banks to lower
their lending activities in response to such a monetary shock. Hence, the monetary policy
measure will have a negative impact on total loan growth. On the other hand, we also expect
that securitization will offset some of the negative effect of a monetary tightening. The
intuition is that banks can use the sales proceeds from securitizing their receivables to finance
loan originations, instead of borrowing from external sources at ahigher cost. To quantify the
interaction between the securitization level and monetary policy, we multiply the securitization
index with the three-month commercial paper-Treasury bill spread.

GDP Growth. We obtain quarterly real GDP data covering the period of 1990 to 2006
from the U.S Bureau of Economic Analysis.
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Tier-1 capital and total capital ratios. We calculate these ratios based on tier-1 capital
and total capital, as well as total risk-adjusted assets, reported by banks in the call reports. The
ratios are calculated astier-1 capital (or total capital) divided by total-risk adjusted assets.
These are the main dependent variables in our capital ratio study. Figure VI11.2 below shows
the average capital ratios, calculated asthe ratio of aggregate capital to aggregate risk-adjusted
assets.

FigureVIIIl.2

Weighted Average Capital Ratios
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2. Methodology

The ability to securitize existing loans adds sources to a bank’s liquidity, and hence
increases its ability to originate more loans. To quantify a bank’s potential to securitize or sell
its loan portfolio, we follow Loutskina s methodology and construct an index that capturesthe
characteristics of an individual bank’s loan structure as well as market securitization level in
the U.S economy. Thisisachieved by first breaking down a bank’s loan portfolio into six

categories: i) home mortgages ii) multi-family residential mortgages iii) commercial mortgages
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iv) consumer credit v) commercial and industrial loans vi) farm mortgages. Next, we sum the
ratios from each loan category multiplied by the corresponding securitization rates observed in
the U.S economy. The computation is as follows:

¢ & Market - level Securitized Loans of TypejatTimet O, . . . . . .
Index, = q G - (Ratloof Type j Loansin Banki' s Portfolio atTlmet)
j=1 eMarket - level Total LoansOutstanding of Type j at Timet g

The intuition behind the methodology is that a bank with a high percentage of its loans
in home mortgages will have an easier time securitizing/selling its loans, thus a higher
securitization index, than a bank that specializes in farm mortgages. Thisis due to the fact that
over the years, mortgage loans have been more liquid and tend to have a higher securitization
ratein the U.S economy. Therefore, our model captures both time and institutional variations
that affect an individual bank’ s securitization level.

C. Econometric Analysis

To assess the effects of securitization on bank lending activities, especially in times of
interest rate shocks, we regress the log of real loan growth (total loan growth adjusted for
inflation) on various explanatory variables including measures of liquidity, monetary policy,
growth in the real GDP, banks and years fixed effects as well as an indicator for the repeal of
the Glass-Steagall act in 1999.

We include a bank’s previous quarter liquidity ratio and securitization index as
variables which would affect the bank’s source of funding. The Federal Reserve isable to
affect abank’s cost of funds through monetary policy. Inan environment of monetary
tightening, the Federal Reserve sells bonds in the open market, which resultsin arise in the
interest rates on Treasuries. This leads to an increase in the financing costs for banks as
Treasury rates are used as benchmarks for all other lending. The increasing marginal cost of
obtaining funding causes banks to reduce their lending activity. To account for the effect, we
include several lags of the monetary policy indicator measured by the commercial paper-
treasury bill spread. We lag the monetary policy indicator to mitigate the potential impacts that
an endogenous relationship between loan growth and monetary policy (occurring in the same
guarter) might have on the observed results.
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More frequently in the years 2000-2006, however, banks had been able to offset the
effect of monetary tightening by securitizing their loan portfolios. The additional source of
funding provided by securitization allows banks to experience a smaller contraction in their
lending activity in times of an interest rate shock. To test this hypothesis, we use an interactive
term using a monetary policy indicator and the corresponding securitization index. We add
lags of this interactive term to our regression model.

In addition, we incorporate four lags of the log of real GDP growth since the health of
the U.S economy affects many economic activities, including bank lending. We use abinary
financial modernization variable to account for the repeal (through legislation such as the
Gramm-Leach-Bliley Act in November 1999) of Glass-Steagall provisions which prohibited
banks from owning other financial companies. Last, we include a year variable and bank-
specific fixed effects to account for variations in business cycles, bank structure and
management decisions.

In(Real Loan Growth), = b, Liquidity,,_, + b,Securitization Index, ,

4
+a b,.,Monetary Policy Indicator,

j=1

4
+g b i+«sMonetary Policy Indicator, ; ~ Securitization Index, ,
j=1

4
+ é b,.,0GDP Growth, ; +b,;Financial ModernizationVariable, +e;

j=1

For our study of the relationship between securitization and banks' capital ratio, we also
use the securitizability index developed above. The hypothesisis, if banks find it easy to
securitize their assets, they may not need to be as conservative in their capital management, and
thus could afford to hold less capital. However, there are other factorsthat are also believed to
affect the level of capital holding, such as profitability, loan growth, risk of loan portfolio and
the shape of the yield curve. It can be argued that in times of good profitability and loan
growth, banks would be more optimistic and could afford to reduce their capital ratios.
Likewise, when the differential between the long-term and the short-term interest rates
increases, banks would be more profitable (as they borrow short and lend long), and thus

capital ratios may be reduced. Capital ratios may be increased, however, when the risk of the
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loan portfolio is high, in order to protect the banks from potential credit crisis should loans
default. Finally, we also control for business cycle — when the economy is contracting, it is
expected that banks would hold more capital to guard themselves from credit crisis.

Our time series model for the capital ratio study is thus constructed as follows:

Capital Ratio, = b, + b, Securitization Index;,, + b,Net IncomeGrowth,, + b,Loan Growmh,
+b,Loss Reserves, + b Rate Differential, + b,MZMGrowth, +e,

where: (1) Loss Reserves is the ratio between loan loss reserve (reported by banks in
their Call Reports) and total loans, weighted across banks for each quarter by total assets; (2)
Rate Differential is the difference between the 10-year and the 2-year Treasury rates; (3) MZM
Growth isthe growth in the Money Zero Maturity, a measure of the liquid money supply in the
economy. It should be noted that bank-specific factors, such as securitization index, net income
growth, loan growth and loan loss reserves, are weighted by banks' total assets to derive the
time-series observation for each quarter.

D. Findings

1. Banks Have Been Able to Diversify the Regional Composition of their
Mortgage Assets

Using datafrom HMDA, we show the geographic composition of loans purchased in
the secondary market by various participants over time. See Figure VI111.3.
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FigureVIII.3

Geographic Composition of L oans Purchased in Secondary Market by Non-
Agency, Non-Bank Institutions
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2. A Variety of Institutions Other than Government Agencies and Banks
Have Played a Growing Role as Purchasers of Mortgage Loans
The securitization of mortgages has enabled a more varied group of institutions to
obtain exposure to the sector. Using the HM DA data, we are able to document an ever
increasing share of institutions other than government agencies and commercial banksin

secondary market purchase activity. See Figure V111.4.
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FigureVlll.4

Per centage of L oans Purchased in Secondary Market by Non-Agency, Non-
Bank I ngtitutions
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3. Higher Levels of Securitizable Assets Increase the Rate of Real Loan
Growth

Figure VII1.5 presents the results from our fixed-effects regression analysis. It shows
that across all banks, as well as the groups of small and large banks, the total loan growth
(adjusted for inflation) is positively affected by the securitization rate of a bank’ s loan portfolio
and the level of liquid assets during the time period 1990 to 2006. The monetary policy
variable measurement alone has a negative and significant effect on a bank’ stotal loan growth.
Thisis consistent with our hypothesis that banks tend to reduce lending activities as borrowing
from external financing becomes increasingly more expensive. When interacting the monetary
measurement with the securitization index, we get positive and significant results for both the
entire sample and the group of small banks. This shows the fact that securitization is able to

mitigate some of the negative impact of monetary policy on bank lending activities.
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FigureVIII.5

Summary of Regression Resultsfor Total Loan Growth

1990 to 2006
Sum of the Estimates of
Lagged Lagged Sum of Monetary ~ Monetary Shock and Lagged
Securitization Liquidity Shock Lags/ Securitization Interactive Number of
Bank Group  Dependent Variable ~ Monetary Measure ~ Estimate/ P-Value Estimate/P-Value P-Value Terms/P-Value R-Square Observations
@ @) ©) @ ©) ©6) @) ® ©
Paper Bill Spread
All Banks Totd Loan Growth Over Treasuries 0.02094 0.08208 (0.04430) 0.01362 0.1515 426,109
0.00000 0.00000 0.00000 0.02169
Smal|l Banks Paper Bill Spread
! Totd Loan Growth Over Treasuries 0.03283 0.08981 (0.04861) 0.02152 0.1535 319,606
0.00000 0.00000 0.00000 0.00273
Large Banks Paper Bill Spread
2 Totd Loan Growth Over Treasuries 0.04876 0.10001 (0.03701) (0.02017) 0.2018 21,275
0.00467 0.00000 0.00616 0.49204

Notes:
The dependent variable is the log of real 1oan growth. The independent variablesare one lag of liquidity, one lag of securitization index, four lags of real GDP growth (1-4),

four lags of changein monetary policy indicator (1-4), four lags of the cross effects between monetary indicator (1-4) and securitization index (1-4), plus bank specific
effects, financial modernization act and linear year trend.

! Small banks are defined as having real assets ranked in the bottom 75 percentile among @l banks.

Z Large banks are defined as having real assets ranked in the top 5 percentile among all banks.
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To illustrate the impact of the securitization level on bank lending decisions, we assume
a constant commercial paper-Treasury bill spread of 40 basis points, a constant liquidity ratio
of 20%, and an annual GDP growth of 3%. Under these assumptions, our regression model
predicts that a constant securitization level of 40% will lead to a stable growth of 5.3% in total
loans every quarter. The quarterly total loan growth will increase from 5.3% to 7.1%, if we
allow the securitization level to increase at 5% per quarter to 75% of a bank’ s loan portfolio. In
comparison, if the securitization level was to decline at 5% per quarter to only 5% of abank’s
loan portfolio, we will see a decrease in the quarterly total loan growth from 5.3% to roughly
3.6%. Theresultsillustrate that the ability to securitize existing loans provides banks with an
additional source of funding, without draining their liquid assets, and contributes to the growth
in loan originations. See Figure V111.6.

FigureVIII.6

Higher Levels of Securitizable Assets|ncreasethe Rate of Real Loan Growth
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Theinitial securitizability is 40%.
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4. Higher Levels of Securitizable Assets Reduce the Impact of Interest
Rate Shock under Certain Conditions

Monetary policy tightening reduces the availability of insured deposits and ultimately
increases a bank’ s funding cost. In response to such an interest rate shock, banks tend to
experience a contraction in their lending activities. This is confirmed by the negative sum of
coefficients on the monetary policy indicators. On the other hand, our model also indicates that
the presence of securitization will alleviate the negative impact of an interest rate shock on
bank lending, which is evident from the positive sum of coefficients on the interaction terms

between monetary policy and securitization index.

In a scenario where we assume a constant liquidity ratio of 20%, an annual GDP growth
of 3%, and an initial commercial paper-Treasury bill spread of 50 basis points that is widening
at the rate of 10 basis points per quarter, abank will exhibit about 1.9% growth in total loans
after four quarters of rising paper-bill spread if it is able to securitize/sell only 5% of its loan
portfolio. This quarterly growth rate will increase to 8.7% when a bank is able to securitize/sell
100% of its loan portfolio. See Figure VI111.7.
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FigureVIII1.7

High Levelsof Securitizable Assets Reduce the Impact of I nterest Rate Shocks
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Interest rate shock is measured by an increase in the spreads between the 3-month commercial paper rate and the 3-month T-bill rate.
Therea loan growth cal culation captures the cumul ative effects of interest rate shock in the previous 4 quarters.

To further assess the effects of securitization and interest rate shocks on banks of
different sizes, we apply the previous scenario on the groups of large and small banks. Figure
V111.8 shows that in the event of tightening monetary policy (positive interest rate shock),
higher levels of securitization have a more pronounced effect on small banks than on large
banks. Thisis possibly due to the fact that large banks have greater access to the capital market,
and generally have lower credit risks. Thus, when facing a monetary tightening, large banks
are still able to obtain external funding at arelatively low cost.
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FigureVIII1.8

Higher L evelsof Securitization Have a More Pronounced Effect on Bankswith Assetsin the Bottom
Three Quartilesthan on Banks with Assetsin the Top Five Percent
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The results of our capital requirement analysis are presented in Figure V111.9. Since the
tier 1 capital ratio and the total capital ratio yield qualitatively similar results, we only show
here the model using tier 1 capital ratio as the dependent variable. To overcome the non-
stationarity issue associated with the capital ratio variable, we run the model using first
differences of variables, except for net income growth, loan growth and growth in the money
supply*”® (MZM Growth), which essentially are already in “first difference” form.
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Interest rate shock is measured by an increase in the spreads between the 3-month commercial paper rate and the 3-month T-bill rate.

Thereal loan growth cal culation captures the cumulative effects of interest rate shock in the previous 4 quarters.

5. Securitization and Capital Requirement

178 \We use the Federal Reserve of St. Louis zero maturity money supply published weekly and available through
Bloomberg, L.P. asameasure of the money supply.
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FigureVII1.9

Summary of Time-series Regression Result
Dependent Variable: Tier 1 Capital Ratio

Variable Coefficient tstat p-value
Intercept -0.0021 -2.14 0.0392
Securitizability Index (first difference) -0.0664 -1.44 0.1589
Net Income Growth 0.0196 2.27 0.0290
Loan Growth 0.1540 3.44 0.0015
Loan Loss Reserve (first difference) -15.1162 -4.16 0.0002
Rate Differential (first difference) 0.0026 1.53 0.1336
MZM Growth 0.0290 0.95 0.3463

The results indicate that securitizability is negatively correlated with capital ratios but is
not statistically significant. Thus we do not find evidence that securitizable assets affect capital
ratios. Our findings are not consistent with Dionne and Harchaoui’ s (2003) study which shows
that securitization helps banks to reduce capital. The positive correlation coefficients on net
income growth, loan growth and the differential between 10-year and 2-year Treasury rates —
variables correlated with the profitability of banks —while contrary to our expectations, are in
line with the results by d’ Avack and Levasseur (2007). They attribute this positive relationship
to the possibility that banks use profits to build up their capital holding. The positive impact of
the MZM growth variable indicated that banks hold more capital during periods of economic
contraction.

Overall, our study shows the importance and benefits of securitization for banks’
lending activities. We quantify abank’s ability to securitize existing loans by constructing an
index, which captures the structure of an individual bank’s loan portfolio as well asthe
securitization level in the overall U.S market. The results show that securitization, as an
additional source of liquid funding, increases a bank’s lending activities. High levels of
securitization also provide a shield against unfavorable interest rate shocks, i.e. atightening in
monetary policy. Traditionally, banks may experience a decline in loan originations when the
Federal Reservesraises interest rates. The access to securitization market can potentially offset
this negative impact by supplying an alternative source of funding at arelatively low cost. We
also find a negative relationship between securitization and bank capital holding but it is not
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statistically significant. Our analysis does not support the hypothesis that securitization could
afford banks the opportunity to hold less capital.

6. Our Results and the Current Credit Crisis

The analysis of the growth of banks' loans and securitization activity in 2007 and 2008
ischallenging. Various market indicators during the 2007 to the present time indicate extreme
risk aversion by investors and the reluctance of banks to lend even for the short-term. Aswe
write this study, global indices have been declining substantially, lending for all credit levels
and not just subprime remains anemic, and most of the major economies have now entered

recession.

Banks remain reluctant to lend despite the various government stimulus packages. The
yield on the Treasury bills has been on a declining slope since January 2007 and dipped
significantly to amost zero around the collapse of Bear Stearnsin March 2008 and then again
in September. This level of market stress indicates the extent of the current financial crisis and

panic.

During the same time period, securitization has almost come to a halt. The issuance of
asset backed securities decreased from $323 billion in the first quarter of 2007 to $4.5 billion in
the fourth quarter 2008, a 99% decline *”® Also, the issuance of mortgage-backed securities
including those of Fannie Mae and Freddie Mac dropped from $540 billion in the first quarter
of 2007 to $222 billion in the fourth quarter of 2008, a 59% decline.

Our models predict that the drop in securitization activities would have a negative
impact on all types of loans, not just mortgages. However, the ongoing risk aversion made
banks simply unwilling to lend and all markets including corporate debt, commercial papers
and others have suffered accordingly. As liquidity makes its way back to the markets, we
expect a significant negative impact on banks' loans if securitization remains at its current
levels. Without securitization to transfer the loans (illiquid assets) into securities, it will not be
possible for banks to return to prior loan growth levels, as banks would have lost a key source
of funding for their operations.

179 5IFMA. <http://www.sifma.org/research/pdf/Overall_| ssuance. pdf>.
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Appendix VIII.A. Selection of Key Variables

Bank L evel Data

The following variables are taken or computed from the data items filed in the Report of

Condition and Income:

Entity: each bank’s unique identifier is taken from item RSSD9001.

Date: the report date is taken from item RSSD9999.

Federal Reserve Physical District Code: the district code is taken from item RSSD9170.

Total Loans: total loans are taken from item RCFD1400. (This item includes lease-financing

receivables)
Total Mortgages: this variable is taken from item RCFD1410.

Home Mortgages. home mortgages are taken from item RCON1430. (This item is the “ Secured
by 1-4 family residential properties’ reported in schedule RC-C, which is calculated as the sum
of items RCON1797, RCON5367, and RCON5368)

Multifamily Residential Mortgages: this variable is taken from item RCON1460.
Commercial Mortgages: commercial mortgages are taken from item RCON1480.
Farm Mortgages: farm mortgages are taken from item RCON1420.

Total Assets: total assets are taken from item RCFD2170.

Commercial and Industrial loans: we use item RCFD 1600 since it includes item RCFD1766
and acceptances of other banks — RCFD1755. When RCFD1600 is zero or missing, we
calculate this variable as the sum of items RCFD1763, RCFD1764, and RCFD1755.
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Consumer Loans. this variable is taken from item RCFD1975. (Thisitem isthe “loans to
individuals for household, family, and other personal expenditures’ reported in schedule RC-C,
which is calculated as the sum of items RCFDB538, RCFDB539, and RCFD2011)

Deposit: total deposits are taken from item RCFD2200.

Total Equity: total equity is taken from item RCFD3210.

Income: net income it taken from item RIAD4340.

Non-Performing Loans: this variable is calculated as the sum of loans over 90 days late
(RCFD1407) and loans not accruing (RCFD1403).

Credit Card Loans: this variable is taken from item RCFD2008, which is computed as the sum
of RCFDB538 and RCFDB539. Both items are reported in schedule RC-C.

Standby Letters of Credit: we calculate the standby letter of credit as the sum of:

- RCFD3375 (or sum of RCFD3376 and RCFD3377 if RCFD3375 is missing or zero)
- RCFD3819 (replaced by RCFD3820 if RCFD3819 is missing or zero)
- RCFD3821 (replaced by RCFD3822 if RCFD3821 is missing or zero)

Total Investment Securities: this variable is taken from item RCFD0390.

Fed Funds Sold and Securities Purchased under Agreementsto Resale: this variable is taken
from item RCFD1350. When this variable is missing or zero, we replace it by the sum of item
RCFDB989 and item RCONB987.

Assets Held in Trading Account: this variable is taken from item RCFD2146.

Securities Held to Maturity: this variable is taken from item RCFD1754.

Total Trading Assets: this variable is taken from item RCFD3545.
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Liquid Assets are calculated as the sum of total investment securities, federal funds sold and
bought under agreement to resell, and assets held in a trading account for the period of 1990 to
10Q1993. From 2Q1993 to 1Q2002, liquid assets are calculated as the sum of federal funds sold
and bought under agreementsto resell, securities held to maturity, securities available for sale,
and total trading assets. From 2Q2002, liquid assets are calculated as the sum of federal funds
sold, federal funds bought under agreement to resdll, securities held to maturity, securities
available for sale, and total trading assets.

Flow of Funds Accounts of the U.S

The degree of securitization for six loan categories is computed as the ratio of loans securitized

to total loans outstanding. All data are taken from the Flow of Funds Accounts of the US.

Home Mortgages: total mortgages outstanding are taken from item FL193165105.Q, the
amount securitized is calculated as the sum of items FL413065105.Q and FL673065105.Q.

Multifamily Residential Mortgages: the amount outstanding is taken from item
FL383165405.Q, and the amount securitized is computed as the sum of items FL413065405.Q
and FL673065405.Q.

Commercial Mortgages: total mortgages outstanding are taken from item FL 193165505.Q,
while the amount securitized is computed as the sum of items FL413065505.Q and
FL673065505.Q.

Farm Mortgages: total mortgages outstanding are taken from item FL893065600.Q, while the
amount securitized is taken from item FL413065605.Q.

Commercial and Industrial Loans: the total amount outstanding is calculated as the sum of
items FL383169255.Q, FL193168005.Q, FL263168005.Q, and FL263169255.Q. Total amount
securitized is taken from item FL673069505.Q.

Consumer Credit: total mortgages outstanding are taken from item FL153166000.Q, and the
amount securitized is taken from item FL673066000.Q.

NERA Economic Consulting 201



IX. The Impact of Securitization on Liquidity

A. Introduction

The securitization process is theoretically structured with internal checks and balances
such that each participant would have an incentive to monitor the performance of others.
Originators and servicers are expected to have consistent standards that are monitored and
enforced by the other participants in the process who have every economic incentive to do so.
The performance of the underlying collateral, which is monitored closely by investors, serves

as an objective measure of the quality and consistency of origination and servicing.

In this study, we document the growth in originators and servicers with the increased
use of securitization, examine the performance of securitized loans as a subset of all mortgages,
assess the growth in the amount, type and proportion of mortgages that are securitized and sold,
and conduct an empirical analysis of the volatility of yield spreads of mortgage backed
securities (“MBS’) and commercial mortgage backed securities (“CMBS’) to examine whether
they have traded in a narrower range as investors have gained confidence in their ability to

price these assets.

In the examination of performance, we test whether the distribution of delinquency rates
for all loans and only securitized loans are the same. We find that while the delinquency rates
for securitized loans are different than that of all mortgages for certain products in recent years,
they have been the same over alonger time frame. In addition, delinquency rates for
securitized subprime loans do not seem distinct from the larger sample of all subprime loans
even in the recent years.

The next sections explore (i) the growth in originations and servicing, (ii) performance
of securitized mortgages against mortgages as awhole, (iii) liquidity and growth in various
mortgage products, and (iv) the volatility in the yield spreads of securities backed by mortgages
over a Treasury benchmark.
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B. Growth in Originations and Servicing

Investors in securitized mortgages (many of whom are originators and/or servicers
themselves) have a direct economic interest in the quality and consistency of origination and
servicing standards. As a consequence, they are expected to monitor the performance of these
originators and servicers. The growth of securitization has led to growth in the supply of

originators of mortgages.

Figure IX.1 illustrates the share of mortgages by lender type. Using datafrom HMDA
on reporting agencies, we classify lenders into one of the following four categories based on the
agencies to which they report: (i) banks, (ii) mortgage companies, (iii) thrifts, and (iv) credit
unions. Mortgage lenders other than banks have represented both a growing volume and share
of originations since 1990. In fact, originations by non-bank lenders have grown from $172
billion in 1990 to $1,193 billion in 2006, a growth of 593%. Originations by mortgage
companies have increased from approximately $43 billion in 1990 to $809 billion in 2006,

which represents an increase in share of total originations from 15% to 36%.
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Figure I X.1. Originations by Type of Lender, 1990 — 2006
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Notes & Sour ces:
Home Mortgage Disclosure Act Data - Loan Application Registers.
Lender type was determined by the agency to whom each lender reports:
Lenders reporting to the Office of the Comptroller of the Currency, the Federal Reserve System, or the Federal Deposit Insurance
Corporation are classified as "banks."
Lenders reporting to the Office of Thrift Supervision are categorized as "thrifts." Lenders under the National Credit Union
Administration are labeled "credit unions," and those reporting to the Department of Housing and Urban Development are considered
"mortgage companies.”

Originations by the top 100 originators (by volume) in the mortgage market have
increased from $1,067 billion in 2000 to over $2,650 billion in 2007. This growth is apparent
in Figure 1X.2 below.
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Figure1X.2. Originations by the Top 100 Originators, 2000 - 2007
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Similarly, the last two decades have witnessed rapid growth in servicers. Figure IX.3
presents the volume of mortgages serviced by the top 100 mortgage servicers (by volume). In
2001, the top 100 largest servicersin that year serviced approximately $5,600 billion in
mortgages. In contragt, the top 100 largest servicersin 2007 represent $9,206 billion, a 64%

increase.
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Figure I X.3. Mortgage Servicing by the Top 100 M ortgage Ser vicer s, 2001 — 2007
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C. Performance of Mortgage Loans

We examine performance of mortgage loans to assess differences, if any, that exist
when comparing all loans to securitized ones. We use delinquency rates by loan type (jumbo,
subprime, Alt-A) from LoanPerformance for all loans and for loans that are securitized during
the time period April 1997 to March 2007. The delinquency rates for the different loan types
are presented in Figures 1X.4-1X.6 below.
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Delinquency Rate

Figure 1X.4. Delinquency Ratesfor All Jumbo L oans and Securitized Jumbo L oans, Apr. 1997 —Mar. 2007

2.00%

1.75% -

\
1.50% -

1.25% -

1.00% -

0.75% -

0.50% -

0.25% -

0.00%
Apr-
97

Apr- Apr-

Sources: LoanPerformance

NERA Economic Consulting

Oct- Apr- Oct- Apr- Oct- Apr- Oct- Apr- Oct- Oct- Apr- Oct- Apr- Oct- Oct- Apr- Oct-
97 98 98 99 99 00 00 01 01 02 02 03 03 04 04 05 05 06 06
All Loans Securitized Loans
Jumbo Prime = = MBS
207



Figure 1X.5. Delinquency Ratesfor All Alt-A Loans and Securitized Alt-A Loans, Apr. 1997 —Mar. 2007
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Figure 1X.6. Delinquency Ratesfor All Subprime L oansand Securitized Subprime Loans, Apr. 1997 —Mar. 2007
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Figure 1X.7 below captures the results of distribution tests on the delinquency rates

between all loans and only securitized loans for the three markets. jumbo, Alt-A, and subprime.

We review delinquency rates during three time periods: (i) April 1997 to March 2007, (ii) April
1997 to December 2004, and (iii) January 2005 to March 2007. The t-test and the Kolmogorov-

Smirnov test examine whether the distributions of all loans and only securitized loans are the

same. The null hypothesis is that the two samples are drawn from the same distribution.

Figure1X.7. Distribution Tests of All Loans and Securitized Loans by Loan Type

Date Range
Loan Type From To Test P-Value Reject Null?
Jumbo April-97 March-07 T-Test (Pooled - Equal Variances) 0.5669 No
T-Test (Satterthwaite - Unequal Variances) 0.5669 No
Kolmogorov-Smirnov Test 0.3056 No
April-97 December-04 T-Test (Pooled - Equal Variances) 0.7682 No
T-Test (Satterthwaite - Unequal Variances) 0.7682 No
Kolmogorov-Smirnov Test 0.8815 No
January-05 March-07 T-Test (Pooled - Equal Variances) 0.0004 Yes
T-Test (Satterthwaite - Unequal Variances) 0.0008 Yes
Kolmogorov-Smirnov Test 0.0000 Yes
Alt-A April-97 March-07 T-Test (Pooled - Equal Variances) 0.0686 No
T-Test (Satterthwaite - Unequal Variances) 0.0686 No
Kolmogorov-Smirnov Test 0.0244 Yes
April-97 December-04 T-Test (Pooled - Equal Variances) 0.3021 No
T-Test (Satterthwaite - Unequal Variances) 0.3021 No
Kolmogorov-Smirnov Test 0.5335 No
January-05 March-07 T-Test (Pooled - Equal Variances) 0.0060 Yes
T-Test (Satterthwaite - Unequal Variances) 0.0067 Yes
Kolmogorov-Smirnov Test 0.0000 Yes
Subprime April-97 March-07 T-Test (Pooled - Equa Variances) 0.3372 No
T-Test (Satterthwaite - Unequal Variances) 0.3372 No
Kolmogorov-Smirnov Test 0.3876 No
April-97 December-04 T-Test (Pooled - Equal Variances) 0.7927 No
T-Test (Satterthwaite - Unequal Variances) 0.7927 No
Kolmogorov-Smirnov Test 0.8815 No
January-05 March-07 T-Test (Pooled - Equal Variances) 0.2275 No
T-Test (Satterthwaite - Unequal Variances) 0.2275 No
Kolmogorov-Smirnov Test 0.0996 No

Notes & Sources:

Delinquency rates are from LoanPerformance.
Within each type of loan, delinquency rates of all loans (as obtained from the L oanPerformance servicing database) are tested against
delinquency rates of only securitized loans (as obtained from the L oanPerformance securities database).
Delinquency rates from the securities database are for “traditional” products — those that are not interest-only or option-ARM loans.
A significance level of 5% is used to assess whether the null hypothesisis rejected.
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For subprime loans, we cannot reject the null hypothesis that the delinquency rates are
the same for securitized and all types of loans. The results are mixed for Alt-As and Jumbo
loans, especially for the most recent time period 2005 to 2007. For all three types of loans, in the
early period of April 1997 to December 2004, we cannot reject the null that the delinquency rates
for all versusthe securitized loans are the same. For jumbo and Alt-A loans, the more recent
period of January 2005 to March 2007 indicates a difference between the two groups, as the null
isrejected by all three tests.

D. Liquidity

Securitization has led to a deep and liquid market in which mortgage loans can be sold.
Because this market has the benefit of economies of scale, it is more efficient than individual
loan sales. Asdiscussed above, there has been a significant growth in securitized mortgages
recently and an increased number of products as illustrated in Figure I X.8.
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Figure 1X.8. Originations by Product Type, 1990 — 2006
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Notes & Sour ces:
OFHEO and SourceMedia. "Conventional" represents conventional non-jumbo originations. "Jumbo" represents conventional jumbo
originations.

E. Volatility of MBS/CMBS Yield Spreads

We examine whether securitized mortgages have traded in a narrower range as investors
have gained confidence in their ability to price these assets by studying whether the volatility of
yield spreads of securitized assets decreased over time. We focus on a number of mortgage
backed securities (“MBS’) and commercial mortgage backed securities (“CMBS”) indices, in
particular the Merrill Lynch MBS Master Index, Merrill Lynch CMBS Fixed Rate AAA Index,
Merrill Lynch CMBS Fixed Rate Large Cap Index, and a few other indices.*® Figure 1X.9 lists
all theseindices. To control for the effect of the Treasury market on the mortgage backed

securities, we define our dependent variable as an annualized monthly volatility of the daily

180 All data are from Bloomberg, LP.
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spread between the yields on a mortgage backed securities index and a Treasury benchmark.*®*

We use monthly volatilities from January 1997 through December 2006 in our study. Figure
1X.10 and Figure 1X.11 show the change in yield spread volatility over time for two selected

Series.

We define spread volatility as an annualized end-of-month standard deviation of the
difference between the yields on a mortgage backed securities index and a Treasury benchmark.
(Standard deviation for a given month is calculated over the period of that month.) The spread
volatility of a mortgage backed securities index over a Treasury benchmark is then modeled as a
function of alinear time trend (“trend”), quadratic time trend and a time-independent average

(“constant”).'#2

We apply a standard OLS approach. The results are presented in Figure [ X.12
(columns (5) — (8)). We use the Newey-West technique to adjust our OL S estimation of standard
errors for possible serial correlation in error terms (i.e., dependence of a current error termon its
past values), which is common in time series data. The adjusted standard errors and

corresponding statistics are shown in columns (9) — (11) in Figure 1X.12.1%

The results show that alinear trend is mostly statistically insignificant (at the 5%

statistical significance level™®*

) for the securitized assetsindices in our study. For two MBS
indices, it is positive. We find the quadratic trend to be either statistically insignificant (at the
5% statistical significance level,**> mostly for CMBS indices) or negative (for most of the MBS

indices). Thus, the results of our volatility study are inconclusive: the volatility of mortgage

181 As aTreasury benchmark, we use 10-Y ear Constant Maturity Treasury yield.

182 \We also control for a possible effect of the Asian-Russian financial crisesin the late 1990s, and a crash of
technology stocks and accounting scandalsin March 2000 — October 2002 by including dummy variablesin the
model equation.

183 The OL S estimation technique assumes that errors (i.e., the residuals unexplained by the model factors) are not
seridly correlated and have a constant variance. If any of these assumptions are violated, the OL'S estimates of
standard errors on coefficients are generally invalid. Itispossibleto correct OLS standard errorsfor both possible
seria correlation and heteroskedasticity (i.e., non-constant variance) using the computation technique devel oped
by Newey and West (1987, in Wooldridge (2003)). However, for small sample sizes, the Newey-West estimation
of standard errors may be unreliable. Therefore, we present standard errors estimated using both the standard
OLS approach and the Newey-West method.

182 Thisis the most conventional level of statistical significance. If afactor in themode (linear trend, in this case) is
statistically significant at 5% level, there is only 5% chance that the estimated effect on volatility is zero.

185 Thisis the most conventional level of statistical significance. If afactor in themodel (quadratic trend, in this
case) is statigtically significant at 5% level, thereis only 5% chance that the estimated effect on volatility is zero.
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backed securities yield spreads tended to remain relatively stable over time®® over the period
from the late 1990s to 2006.

Figure1X.9. Description of M ortgage-Backed Securities Indices™

Merrill Lynch Mortgage-Backed Securities (M BS) Master Index tracks the performance of
US dollar denominated 30-year, 15-year and balloon pass-through mortgage securities having at
least $150 million outstanding per generic production year.

Merrill Lynch MBS Large Cap Index tracks the performance of US dollar-denominated 30-
year, 15-year and balloon pass-through mortgage securities having at least $500 million
outstanding per generic production year.

Merrill Lynch MBS 15-Year Maturity Index includes mortgages with 15-year maturities.
Merrill Lynch MBS 30-Year Maturity Index includes mortgages with 30-year maturities.

Merrill Lynch Commercial Mortgage Backed Securities (CMBS) Fixed Rate AAA Index
includes fixed rate AAA-rated commercial mortgage-backed securities.

Merrill Lynch Commercial M ortgage Backed Securities (CMBS) Fixed Rate BBB Index
includes fixed rate BBB-rated commercial mortgage-backed securities.

Merrill Lynch CMBS Fixed Rate" 10+" -Year Maturity Index includes fixed rate commercial
mortgage-backed securities with maturities of 10 years and over.

Merrill Lynch CMBS Fixed Rate Large Cap I ndex includes fixed rate commercial mortgage-
backed securities having at least $500 million outstanding per generic production year.

!Dataare from Bloomberg, LP.

188 |n afew cases of the MBS indices, the volatility of mortgage backed securities yield spreads actually increased
linearly but decreased quadratically.
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FigureX.10

Merrill Lynch CMBS Fixed Rate AAA Index and 10-Year Constant Maturity Treasury
Volatility of Daily Yield Spreads
January 1998 - December 2006
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FigurelX.11

Merrill Lynch CMBS Fixed Rate " 10+"-Y ear Maturity Index and 10-Year Constant M aturity Treasury
Volatility of Daily Yield Spreads
January 1998 - December 2006
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FigurelX.12

Summary of OL S and Newey-West Regressions of Volatility of Spreadsof Merrill Lynch MBS and CMBSI ndices' over aTreasury Benchmark

OLS OL S with Newey-West Standard Errors’
Number of Coefficient Standard Standard
Index Period Observations R-sguar ed Estimate Error T-Statistic P-Value Error T-Statistic P-Value
(€ @) (©) 4 (5 (6) @) ® (9 (10) (11)

Merrill Lynch MBS Master Index

Time Indicator January 1997 - December 2006 120 0.3174 0.0142 0.0022 6.53 0.000 0.0042 343 0.001

Squared Time Indicator -0.0001 0.0000 -6.68 0.000 0.0000 -358 0.000

Constant -0.0662 0.0588 -113 0.263 0.0948 -0.70 0.486
Merrill Lynch MBS 30-Year Maturity Index

Time Indicator January 1997 - December 2006 120 0.2840 0.0163 0.0027 6.01 0.000 0.0049 332 0.001

Squared Time Indicator -0.0001 0.0000 -6.13 0.000 0.0000 -343 0.001

Constant -0.0869 0.0731 -119 0.237 0.1072 -0.81 0.419
Merrill Lynch MBS 15-Year Maturity Index

Time Indicator January 1997 - December 2006 120 0.0824 0.0055 0.0043 128 0.204 0.0031 176 0.082

Squared Time Indicator -0.0001 0.0000 -152 0.131 0.0000 -2.24 0.027

Constant 0.1095 0.1153 0.95 0.344 0.0726 151 0134
Merrill Lynch MBS Large Cap I ndex

Time Indicator September 2000 - December 2006 76 0.3759 0.0039 0.0056 0.69 0.490 0.0065 0.60 0.553

Squared Time Indicator -0.0001 0.0001 -2.49 0.015 0.0001 -2.06 0.043

Constant 0.4507 0.1423 317 0.002 0.1766 255 0.013
Merrill Lynch CM BS Fixed Rate AAA I ndex

Time Indicator January 1998 - December 2006 108 0.1349 -0.0008 0.0022 -0.38 0.703 0.0025 -0.34 0.734

Squared Time Indicator 0.0000 0.0000 -0.11 0.911 0.0000 -0.11 0.912

Constant 0.1743 0.0561 311 0.002 0.0693 252 0.013
Merrill Lynch CM BS Fixed Rate BBB Index

Time Indicator January 1998 - December 2006 108 0.1432 -0.0015 0.0022 -0.69 0.493 0.0020 -0.77 0.443

Squared Time Indicator 0.0000 0.0000 -0.05 0.961 0.0000 -0.06 0.951

Constant 0.2629 0.0569 4.62 0.000 0.0653 4.03 0.000
Merrill Lynch CM BS Fixed Rate " 10+"-Year Maturity Index

Time Indicator January 1998 - December 2006 108 0.1106 0.0037 0.0023 159 0.116 0.0028 131 0.194

Squared Time Indicator 0.0000 0.0000 -2.07 0.041 0.0000 -1.80 0.075

Constant 0.1260 0.0602 2.09 0.039 0.0585 215 0.033
Merrill Lynch CM BS Fixed Rate Large Cap Index

Time Indicator January 1998 - December 2006 108 0.1418 -0.0005 0.0019 -0.24 0.813 0.0021 -0.22 0.829

Squared Time Indicator 0.0000 0.0000 -0.30 0.767 0.0000 -0.30 0.764

Constant 0.1628 0.0500 326 0.002 0.0605 2.69 0.008

Notes and Sour ces:
Data from Bloomberg, LP and Federal Reserve Board.

* The dependent variable used in the regressions is the monthly volatility of the daily spreads of the MBS/CMBS yields over the 10-Year Constant Maturity Treasury yid d. Mathematically, the volatility is calculated as
volatility = standard deviation (daily sporead) * annualizing factor , where the daily spread = MBSCMBSyield - 10-Yr Treasury Yield for each day and the annualizing factor = sgrt(daysin the year / daysin the month) .
2 OL Swith Newey-West standard errors assume 4 lags.
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F. Findings and the Current Credit Crisis

There is an ongoing controversy in recent working papers as to the impact of securitization
on quality of the loans and transparency. Some academics argue that securitization led to lax
underwriting standards and the originate-to-distribute model led to lack of incentives. Others
argue that the recent spike in delinquencies is aresult of refinancing activities or the inability of
borrowersto obtain cheaper loans as housing prices decline.

The data analysis illustrate that securitized loans do not necessarily perform worse than
al loans. In addition, recent data show that the delinquency of loans which were originated in
2006, 2007 and 2008 are on atrgectory to surpass the delinquency rates of all other recent
vintages. Thisistrue for al types of mortgages and not just subprime. See Figure 1X.13.
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Figure | X.13. Delinquency Ratesby Vintage
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We discuss above the various possible contributing factors including evidence of lax
underwriting standards and the inability of borrowers to refinance as housing prices started to
decline by mid 2006. The impact of securitization on the quality of the loans remains
controversial and requires additional research.
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X. Summary of Market Participant Interviews

Asapart of the study, we conducted interviews with market participants in the
securitization process. It isimportant to note that these interviews occurred prior to the current
financial crisisand as such, reflect sentiments that may no longer represent the current

environment.

The goal of the interviews was to better understand the specific role played by the
interviewees and the benefits and costs of securitization from their perspectives. We completed
24 interviews with market participants that include originators, issuers, master servicers,
attorneys, accountants, regulators, and investors. We summarized the benefits of and concerns
regarding securitization as expressed from several perspectives: the sell-side, the buy-side, and
the regulatory-side. The sell-side generally consists of parties involved in creating and
marketing the security such as originators and issuers while the buy-side consists of investors
that purchase them. The regulatory-side consists of governmental entities involved in overseeing

the securitization process.'®’

There was general agreement from all parties that securitization creates an alternative and
less expensive way of financing. It increased liquidity and provides a stronger, more efficient
flow of capital into all asset classes. This benefit in turn lowered the cost of borrowing for
consumers and provides credit to borrowers in areas of the United States that had traditionally
had limited accessto credit markets. Securitization had fostered growth in homeownership and
car ownership rates.

On the sell-side, securitization allowed originatorsto isolate their assets and achieve a
strong credit position for issuing investment grade securities out of non-investment grade
collateral. The process of securitization was seen as an important method for obtaining the
necessary liquidity and capital in order to achieve the firm's funding goals and grow its business.

187 We interviewed economists and policy advisors from the Federal Reserve Board, the Office of Federal Housing
Enterprise Oversight, and the FDIC.
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Securitization also enabled Wall Street to deliver highly tailored investment opportunities to
investors, thereby increasing the number of investorsin the market.

Some interviewees argued that securitization has facilitated the provision of information
to athird party. Because sell-side companies were required to provide information on their
securitized assets to investors, they developed a better understanding about their business, clients,
and markets in the process of collecting the data. This standardization and distribution of

information had given rise to greater transparency.

On the contrary, some interviewees expressed concerns that originators had failed to pay
sufficient attention to the ability of borrowersto repay the loans before originating them. Others
argued that securitization had led to lax underwriting guidelines and a loss of internal controls on
the sell-side. Because securitization had segmented the lending process from traditional savings
and loans institutions that originate and keep the mortgage on their books into a complex web of
participants securitizing these loans, the lending process was stretched out to other market
participants, which had loosened the underwriting guidelines.

On the buy-side, securitization had given investors access to an expanded array of
investment opportunities. The increase in the range of asset classes that were securitized had
broadened the variety of investors who bore the risks. If risk could be spread more broadly, then

that could bring down the risk premium, which could then lower rates for borrowers.

Some interviewees were concerned that securitization could inhibit an investor’s ability
to differentiate between assets, as all AAA-rated securities were taken as being the same. Issuers
had also created securities that were complex to understand and required a significant amount of
energy and resourcesto analyze. Asaresult, some believed that investors had been purchasing
various tranches of securities without understanding what they were buying and how these
securities compared to their risk profiles. Others had voiced the concern that securitization had
created too much liquidity at times, and there was too much money chasing too few profitable

investments.

Last, on the regulatory-side, securitization was seen as having improved capital market
rigor because the number of participants involved had added perspectives to make people more
disciplined. Regulators had also seen great advancement in the discipline of risk management.
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Despite these progresses, they argued that good underwriting was still important. Regardless of
how the risk was disseminated, if the assets being distributing were bad, the performance would
inevitably be bad. Though securitization had provided some resiliency, it had not eliminated risk
entirely.

Thereisastill the need to create the right level of datatransparency in the market.
Regulators had also seen the cheapness of credit increase the general indebtedness of Americans.
They also believed securitization created serious credit issues for companies that were

excessively dependent on it as their sole source of funding.
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