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FOREWORD

Since 1993 Fannie Mae and Freddie Mac, the two large government sponsored
enterprises (GSEs) that provide a secondary market for conventional home mortgages,
have been subject to quantitative goals for the portion of their business that represents
mortgages on housing for lower income families and familiesin underserved areas. The
GSEs have more-or-less steadily increased their performance under the goals.
Nevertheless, questions have been raised concerning the ultimate effects of the goals on
low- and moderate-income families and underserved neighborhoods. This study seeks to
address such questions by providing a conceptual framework for the impacts of the goals
and through statistical analysis.

Although it is difficult to sort out the separate effects of simultaneous, multiple economic
forces and public programs within urban areas, and data sources are limited, this study
finds evidence that the goals have helped to make homeownership more attainable for
low- and moderate-income families. The authors trace this to expanded GSE market
shares in areas with higher concentrations of target groups, as well asto lower interest
rates in local markets where the GSEs have arelatively substantial presence. In addition,
the study finds that the GSEs have helped to increase overall lending volumesto lower
income families through their purchases of seasoned loans, an effect that the authors
attribute to the goals. Finally, the authors find suggestive evidence that homeownership
rates have increased faster for low- and moderate-income familiesin areas where the
GSEs have relatively large market shares.

The study should be of value to policy makers, analysts, and othersinterested in
understanding how the GSEs are fulfilling their public policy mandates. As an initial
effort in considering the long-term impacts of the goals, it should provide a useful
foundation for researchers wishing to pursue these issues even more deeply.

LoD fr

Lawrence L. Thompson
General Deputy Assistant Secretary for Policy
Development and Research
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EXECUTIVE SUMMARY

The Federal Housing Enterprises Financial Safety and Soundness Act
(FHEFSSA) of 1992 was enacted, in part, to establish incentives for Fannie Mae and
Freddie Mac' to increase their service to low- and moderate income families and
neighborhoods. The legislation required that the U.S. Department of Housing and Urban
Development (HUD) set affordable housing goals. Under FHEFSSA, HUD established a
(1) a low- and moderate-income goal which mandates that a certain proportion of units in
properties mortgaged with loans purchased by the GSEs be owned or rented by
occupants with an income less than or equal to area median; and (2) a geographically
targeted goal, which requires that a percentage of units mortgaged by loans bought by
the GSEs be located in metropolitan-area census tracts with a median family income
less than or equal to 90 percent of area median, or with a minority population proportion
of at least 30 percent and a tract median income less than or equal to 120 percent of
area median (slightly different rules apply in nonmetropolitan areas). The act also sets a
special affordable goal for mortgages where family income is less than or equal to 60
percent of area median or less than or equal to 80 percent of area median and located in
low-income areas. In its October 31, 2000 final rule, HUD set the low-mod goal at 50
percent, the underserved area goal at 31 percent, and the special affordable goal at 20
percent [U.S. Department of Housing and Urban Development, 2000a).

Two other FHEFSSA provisions create incentives for the GSEs to take steps to
ensure that they improve their service to underserved markets. The act includes a
mandate that the GSEs "lead the industry in affordable lending" and also prohibits the
GSEs from discriminating based on prohibited factors, such as a borrower's race,
ethnicity or gender, in their loan purchase activities. Rather than just providing general
market liquidity, the GSEs under FHEFSSA are expected to take a leading role in
serving lower income and minority families by meeting quantitative percentage of
business targets, initiating demonstrations and partnerships that facilitate affordable
lending, and scrutinizing their underwriting standards and purchasing activities to ensure
that they comply with fair lending requirements.

The purpose of this report is to assess the extent to which the GSEs' responses
to FHEFSSA have had their intended effect: are low- and moderate-income families now
better off as a result of the affordable housing goals? We followed three principles to
answer this question: (1) we based our analysis on a solid theoretical foundation
developed after a thorough literature review; (2) we narrowed the research scope to

Y In this report we refer to Fannie Mae and Freddie Mac as the GSEs, or government sponsored
enterprises.
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capital market outcomes, which include GSE market shares and effective borrowing
costs, and housing market outcomes, which include low- and moderate-income
homeownership rates; and (3) we relied on readily available secondary data sources to
conduct empirical analyses of the two categories of outcomes.

Our analysis of capital and housing market outcomes is complicated by the fact
that FHEFSSA was not the only change in the U.S. housing market after 1992. The
economy grew at a record pace, increasing incomes for families distributed throughout
the income scale. In addition, mortgage rates declined over the decade. These two
factors contributed to the ability of traditionally underserved groupsllespecially lower
income and minority familieslto achieve homeownership. In addition, lenders subject to
the Community Reinvestment Act introduced new affordable lending products that make
it easier for wealth- and income-constrained families to qualify for mortgages. Moreover,
lenders were subject to an increased level of fair lending scrutiny in the wake of studies
which found higher rates of rejections for minority loan applicants, even after controlling
for factors such as borrower credit [Wyly and Holloway, 1999].

During this period, in response to FHEFSSA, the GSEs also made significant
changes which had the effect of reducing the effective cost of borrowing for traditionally
underserved borrowers. Fannie Mae and Freddie Mac adopted more flexible
underwriting guidelines, such as lower downpayment requirements, and they introduced
affordable mortgages that allowed borrowers to qualify with even less equity, higher
front- and back-end ratios® and less than perfect credit histories [Fannie Mae, 2000,
Freddie Mac]. Beyond underwriting changes, the GSEs introduced automated
underwriting systems and encouraged lenders to use credit scores when evaluating loan
applications. These technological changes, according to the GSEs, make underwriting
fairer, faster and cheaper [Fannie Mae], although some industry observers are not
convinced that automation increases homeownership opportunities for underserved
markets [Temkin, et al. 2001, Madison, 1999]. At the time of this writing, HUD is
conducting a review of the GSEs' automated underwriting systems in order to examine
the extent to which they comply with fair lending laws.

Our underlying working hypothesis throughout this report is that Fannie Mae and
Freddie Mac, after FHEFSSA, made significant changes to their business practices
which, in effect, reduced the effective cost of borrowing even without affecting the
contract interest rates paid by borrowers. This is a critical difference between the
mortgage market and other types of industries. Lenders operating in the prime
mortgage market typically do not charge very different contract interest rates. Rather

% The front-end ratio is calculated by dividing an applicant's expected monthly house payment,
including principal and interest, taxes and insurance by his or her monthly income. The back-end ratio is
calculated by dividing a borrower’s total monthly debt obligations (including house payment) by his or her
monthly income.
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than use a price mechanism, lenders use underwriting standards to identify borrowers
who represent relatively high risks to the lender, given prevailing interest rates. By
purchasing loans originated with more flexible underwriting guidelines related to
downpayment and debt-to-income ratio requirements, Fannie Mae and Freddie Mac
lower effective borrowing costs. The result of the GSESs' responses to FHEFSSA is that
lenders that sell loans to Fannie Mae and Freddie Mac now offer a wider array of
conventional loan products with more flexible underwriting guidelines.* Consequently, a
higher proportion of borrowers should be able to qualify for such loans, which should
create attendant higher homeownership rates for target groups. This is the working
assumption we developed from our theoretical model, and empirically tested.

Our empirical analysis, though preliminary in nature, suggests that the GSE
affordable goals help to make homeownership more attainable for target families. We
arrive at this conclusion for the following reasons. In our assessment of the effects of
the affordable goals on capital markets, we find that the GSE share of the conventional
conforming market increased since 1995, and especially for lower income borrowers and
neighborhoods. This suggests that the affordable housing goals have an impact on the
purchase decisions of Fannie Mae and Freddie Mac, though the GSEs' share of the
conventional conforming market is also affected by refinance mortgage volumes. This is
an important finding, since we also find that interest rates are lower in markets in which
Fannie Mae and Freddie Mac purchase a higher proportion of conventional loans.
Therefore, borrowers face lower costs as a result of the affordable housing goals, to the
extent that the goals increase GSE patrticipation in the conventional market.

Our analysis identifies another benefit of the affordable housing goals. Overall
lending volume in a metropolitan area increases when the GSEs purchase seasoned
loans. The additional liquidity that lenders receive when selling these loans results in
more mortgage lending activity. It is likely that the GSEs, and particularly Fannie Mae,
purchase more seasoned loans as a result of the goals, since these mortgages may
have been originated with guidelines that did not meet GSE standards for newly-
originated home purchase loans. In response to the goals, Fannie Mae and Freddie
Mac purchase seasoned loans that demonstrate acceptable levels of performance, and
these funds are recycled by lenders into more lending volume.* These outcomes are
consistent with the idea that the affordable housing goals, among other things, provide

% The GSEs can influence costs associated with the mortgage transaction, such as introducing
automated systems that reduce underwriting, processing and appraisal costs. However, mortgage rates,
while affected by GSE purchases, are set by supply and demand conditions in the capital markets, and not
solely by the GSEs.

* Bunce [2000a] finds that Fannie Mae, more than Freddie Mac, purchased seasoned loans
between 1996 and 1998. Bunce also finds that seasoned loans purchased by the GSEs are
disproportionately originated on properties that meet the affordable housing goals criteria.
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an incentive for Fannie Mae and Freddie Mac to increase the share of their business
dedicated to borrowers and properties in traditionally underserved markets.

Our results, based on analyzing homeownership rate changes between 1992 and
1998 in eight metropolitan areas, suggest that the GSEs' responses to the affordable
housing goals described above are having favorable impacts on low-income and
minority homeownership rates. Though only based on a sample of eight metropolitan
statistical areas (MSASs) included in the American Housing Surveys of 1992, 1996 and
1998, and so not at all definitive, we find that homeownership rates increased at a faster
rate for low-income families when compared to all families. Moreover, in a subset of
MSAs, minority homeownership rates also grew faster when compared to overall
homeownership changes in those MSAs. Some of this increase is due to other factors,
such as higher overall incomes, lower interest rates, changes to CRA enforcement
procedures, and increased outreach efforts by lenders. However, there is evidence
which suggests that the goals are having their intended effect: in our sample of eight
MSAs, homeownership rates for low-income families increased by an average of 6.8
percentage points in MSAs where the GSE market share for conventional loans
exceeded 40 percent. This increase was about four times the average 1.6 percentage
point increase for MSAs where the GSE market share was less than 30 percent.
Similarly, during the 1990s, homeownership rate changes were greater for low-income
minorities in cities where the GSEs had a large market share. This suggests that the
GSEs' responses to the affordable goals in our eight sample MSAs had an effect on
homeownership rates over and above those attributable to economic factors and
lenders' responses to CRA. The recent 2000 census data will allow for a more thorough
analysis of the effect of the goals on homeownership rates, but our assessment using
eight cities is indicative of a possible relationship between them.

We also examined the affordable housing goal effects in a larger sample of
MSAs. In analyzing homeownership rate changes between 1991 and 1997 in 80 cities,
we found that the GSEs, by purchasing loans originated to low-income families, helped
to reduce the disparity between homeownership rates for lower and higher income
families. This suggests that the liquidity created when the GSEs purchase loans
originated to low-income families is recycled into more lending targeted to lower income
homebuyers.

The housing market outcomes summarized above are consistent with the idea
that the GSEs, by responding to the affordable housing goals, are making
homeownership possible for more lower income and minority families. The empirical
results, we believe, suggest that the underwriting changes, experiments and
partnerships developed by Fannie Mae and Freddie Mac since 1992 are having
favorable effects. We realize, however, that our results are not definitive: they are based
on available data that does not provide the level of detail necessary to conduct a fully
controlled national assessment. Moreover, there is continuing controversy surrounding
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the idea that the GSEs may or may not be "leading the market" in terms of affordable
lending. Our results do not comment on this controversy.® We find evidence that
suggests the affordable housing goals are having favorable impacts on lower income
families, and it seems reasonable to assume that the GSESs, by increasing their efforts to
meet the higher percentage of business targets set in HUD's new rule, will be able to
increase homeownership opportunities even more in traditionally underserved markets.

® For more on this topic, see Fannie Mae (2000) and Freddie Mac (2000) for their criticisms of HUD
analyses that indicate the GSEs are not leading the market in affordable lending. HUD's position is
presented in HUD (2000a) and Bunce (2000a).
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CHAPTER 1
INTRODUCTION AND BACKGROUND

The purpose of this project is to assess the extent to which the affordable
housing goals, adopted as part of the 1992 Federal Housing Enterprises Financial
Safety and Soundness Act (FHEFSSA), had positive effects on low- and moderate-
income families. We conducted our research in three separate stages. In the first phase
of the study, we reviewed the literature that is the most relevant for developing models
that explicate how the GSEs’ affordable housing goals (AHGS) affect targeted groups. In
the second phase of this project, we developed a conceptual model to examine the
effect of the GSE affordable housing goals on the mortgage market. During the third
stage, we conducted empirical analyses based on the theoretical model developed as
part of the second phase.

The three-stage research strategy provided an opportunity to narrow the scope of
our analysis in order to create a tractable set of researchable issues. Rather than
assess all of the potential effects of the GSEs' responses to the goals, we concentrated
our analysis on two major areas: (1) capital market outcomes, such as mortgage credit
price and quantity changes for targeted borrowers; and (2) housing market outcomes, as
defined by homeownership rate changes among low- and moderate-income and minority
families. We chose these outcomes because they represent effects that are central to
the GSEs' stated objective, which is to make homeownership possible for as many
families as is possible.® We believe, then, that the goals should be examined by
considering their impact on Fannie Mae's and Freddie Mac's business practices related
to serving targeted families, and the resulting observable changes to homeownership
rates for target group members.

Our underlying working hypothesis throughout this report is that Fannie Mae and
Freddie Mac, after FHEFSSA, made significant changes to their business practices
which, in effect, reduced the effective cost of borrowing even without affecting the

5 Fannie Mae's website, describes the company as follows: "For most of us, a home is more than
simple shelter, or a good investment. A home of our own is a dream come true, and symbolizes who we
are. At Fannie Mae, the home symbolizes who we are, too. Our public mission, and our defining goal, is to
help more families achieve the American dream of homeownership. We do that by providing financial
products and services that make it possible for low-, moderate- and middle-income families to buy homes of
their own. Since Fannie Mae began in 1968 we have helped more than 30 million families achieve the
American dream of homeownership." Freddie Mac, on its website, describes the company in the following
manner: "Freddie Mac is a shareholder-owned corporation whose people are dedicated to improving the
quality of life by making the American dream of decent, accessible housing a reality. We accomplish this
mission by linking Main Street to Wall Street—purchasing, securitizing and investing in home mortgages,
and ultimately providing homeowners and renters with lower housing costs and better access to home
financing. Since our inception, Freddie Mac has financed one out of every six homes in America.”

1



contract interest rates paid by borrowers. This is a critical difference between the
mortgage market and other types of industries. Lenders operating in the prime
mortgage market typically do not charge very different contract interest rates. Rather
than use a price mechanism, lenders use underwriting standards to identify borrowers
who represent relatively high risks to the lender, given prevailing interest rates. By
purchasing loans originated with more flexible underwriting guidelines related to
downpayment and debt-to-income ratio requirements, Fannie Mae and Freddie Mac
lower effective borrowing costs. The result of the GSES' responses to FHEFSSA is that
lenders that sell loans to Fannie Mae and Freddie Mac now offer a wider array of
conventional loan products with more flexible underwriting guidelines.” Consequently, a
higher proportion of borrowers should be able to qualify for such loans, which should
create attendant higher homeownership rates for target groups. This is the working
assumption we developed from our theoretical model, and empirically tested.

We expect the goals to have an impact on homeownership rates because of the
large market presence of the GSEs. In 1999, Fannie Mae and Freddie Mac purchased
$549 billion in single family mortgages, representing 42 percent of that total market for
that year [Office of Federal Housing Enterprise Oversight, 2000]. Since so many loans
are sold to the GSEs, primary lenders, including commercial banks, thrifts, and
especially mortgage companies—which sell all of their loans to the secondary
market—have strong incentives to adopt the GSES’' underwriting and appraisal
guidelines. While Fannie Mae and Freddie Mac do not originate mortgages, their
underwriting guidelines strongly influence whether a mortgage applicant can qualify for a
prime conventional mortgage loan [MacDonald, 1995].

By the late 1980s, many housing advocates and government officials believed
that Fannie Mae and Freddie Mac's guidelines were too restrictive, especially in light of
the benefits received by the GSEs [Advisory Commission on Regulatory Barriers to
Affordable Housing, 1991]. According to MacDonald [1995], the GSEs' underwriting
guidelines at that time favored borrowers—mainly white suburban homebuyers—who
gualified for "plain vanilla mortgages."

Congress enacted the Federal Housing Enterprises Financial Safety and
Soundness Act (FHEFSSA) in 1992 in part, to require that the GSEs increase the share
of the business dedicated to the purchase of mortgages originated on properties in
underserved neighborhoods. As a result, the legislation mandated that the U.S.
Department of Housing and Urban Development (HUD) set affordable housing goals.
Under FHEFSSA, HUD established a (1) a low- and moderate-income goal that

" The GSEs can influence costs associated with the mortgage transaction, such as introducing
automated systems that reduce underwriting, processing and appraisal costs. However, mortgage rates,
while affected by GSE purchases, are set by supply and demand conditions in the capital markets, and not
solely by the GSEs.



mandates a certain proportion of units in properties mortgaged with loans purchased by
the GSEs be owned or rented by families with incomes less than or equal to 100 percent
of area median; and (2) a geographically targeted goal, which requires that a percentage
of units mortgaged by loans bought by the GSEs are located in metropolitan-area
census tracts with a median family income less than or equal to 90 percent of area
median, or with a minority population proportion of at least 30 percent and a tract median
income less than or equal to 120 percent of area median. In nonmetropolitan areas,
eligible counties are those with a median family income less than 95 percent of the
greater of the state or national nonmetropolitan area median income. The legislation
also included a special affordable goal for mortgages covering housing units where
family income is less than or equal to 60 percent of area median or less than or equal to
80 percent of area median and located in low-income areas. In its final rule [HUD,
2000a], HUD set the low-mod goal at 50 percent, the underserved area goal at 31
percent, and the special affordable goal at 20 percent.

FHEFSSA contained two other provisions that are relevant to this research: a
mandate that the GSEs "lead the industry in affordable lending" and language which
prohibits the GSEs from discriminating based on prohibited factors, such as a borrower's
race, ethnicity or gender, in their loan purchase activities. Rather than just providing
liquidity, the GSEs under FHEFSSA are expected to take a leading role in serving lower
income and minority families by meeting quantitative percentage of business targets and
initiating demonstrations and partnerships that facilitate affordable lending.

There is some evidence that the affordable goals (AHGs) are having an effect.
About 39 percent of home purchase borrowers served by Fannie Mae in 1999 had an
income less than 100 percent of area median, up from 29 percent in 1993. Freddie
Mac’s purchases of home purchase loans followed a similar pattern: about 40 percent
the borrowers it served in 1999 had an income less than area median, up from 28
percent in 1993 [Bunce, 2000a]. Moreover, the proportions of loans purchased by the
GSEs that were originated to African-American and Hispanic borrowers have increased
since 1993. In 1999, African-Americans accounted for 3.4 percent of home purchase
borrowers served by Fannie Mae, up from 2.7 percent in 1993; Freddie Mac's proportion
of African American homebuyers served in 1999 was 3.5 percent, up from 2.0 percent in
1993 [Bunce, 2000b]. Similarly, Hispanics comprised 6.0 and 5.5 percent of
homebuyers served by Fannie Mae and Freddie Mac, respectively in 1999, up from
1993 percentages for Fannie Mae and Freddie Mac of 3.8 and 3.1 percent, respectively
[Bunce, 2000b].

These trends are consistent with other studies which have found that the GSEs,
since 1992, initiated a number of activities to increase their ability to purchase a greater
share of loans originated to lower income borrowers [Listokin and Wyly, 2000, Temkin,
et al., 2001]. By introducing greater flexibility into their standard underwriting guidelines,
offering special affordable lending products, and conducting underwriting experiments,

3



the GSEs can serve more lower income and minority borrowers. Moreover, the GSEs
developed automated underwriting systems and suggested that underwriters use credit
history scores. These two tools, according to Fannie Mae and Freddie Mac, make
mortgage lending more affordable and objective, reducing the possibility of
discrimination in the lending process and reducing costs associated with underwriting
loans, though some industry observers are not convinced that automation increases
homeownership opportunities for underserved markets [Fannie Mae, 2000, Temkin, et
al. 1999, Madison, 1999]. In fact, HUD is now conducting a review of the GSES'
automated underwriting systems in order to examine the extent to which they comply
with fair lending laws.

The U.S. homeownership rate increased dramatically during the same time that
the GSEs implemented the underwriting changes described above. As of the fourth
guarter of 2000, 67.5 percent of American families owned their own home—up from 64.0
percent in 1993. Most of this gain results from large increases in homeownership rates
for traditionally underserved markets: members of minority groups and low- and
moderate income families. Between 1993 and 2000, the number of conventional home
purchase loans originated to African-American borrowers increased by 122 percent; the
increase for Hispanics was 147 percent. These gains are impressive, especially
compared to the 35 percent gain of such loans originated to non-Hispanic whites during
the same period.

Lending in minority neighborhoods also increased during the 1990s: conventional
mortgage loan originations in predominantly minority census tracts increased by 117
percent between 1993 and 2000, compared to 72 percent for overall conventional
lending volume in MSAs. The pattern is similar for lower income borrowers. Between
1993 and 2000, conventional loans to buyers with an income less than 80 percent of
local area median income increased by 97 percent, compared with 65 percent for high-
income (over 120 percent of area median income) homebuyers. Similarly, conventional
lending volume in low- and moderate-income census tracts increased by 113 percent, or
forty percentage points higher than the increase in overall MSA conventional lending
volume [FFIEC, 2001].

To what extent did the GSEs' activities, in response to FHEFSSA's mandated
affordable housing goals, contribute to homeownership rate gains among previously
underserved markets in the 1990s? Any analysis of this question must take into account
low interest rates and the strong U.S. economy, which helped to increase incomes and
wealth for all families, including those in lower income categories, as well as the effect of
the Community Reinvestment Act.



Economic Factors

The median family income for all families increased during the 1990s, particularly
for African-Americans and Hispanics. In real terms, the median income for African-
American families grew almost 50 percent, from $21,423 in 1990 to $31,778 in 1999.
The increase was slightly less for Hispanic families, from $23,341 in 1990 to $31,663 in
1999. Moreover, the median income for families with earnings in the lowest 20 percent
of the total distribution increased, in real terms from $9,833 in 1990 to $13,320 in 1999
[U.S. Census Bureau]. These increases make it easier for lower income and minority
families to achieve homeownership, increasing the demand for owner-occupied housing.
Interest rates in the 1990s declined as well, from over 10 percent at the start of the
decade to as low as seven percent in 1999 [Mortgage Bankers Association].

That higher incomes and lower interest rates explain some of the increase in
homeownership in the U.S. during the 1990s is beyond dispute. But these trends do not
fully explain the increase in homeownership rates during the past decade. In a study of
homeownership rate changes in the 1990s, Bostic and Surette [2000:1] write: "[T]he last
decade has seen significant innovation among mortgage lenders, including technological
and information-based advances that have improved their ability to assess risk...Such
developments may have made it easier for families to qualify for a mortgage to purchase
a home." Indeed, the Joint Center for Housing Studies [2000] reported that loans with
more flexible underwriting guidelines helped to offset rising home prices, especially
mortgages that allow for relatively low downpayments.

The Community Reinvestment Act

The Community Reinvestment Act, adopted in 1977, requires federally-regulated
depository institutions to help meet the credit needs of local communities in which they
have branches. CRA examination procedures create strong incentives for lenders to
originate as many loans as possible to creditworthy low- and moderate-income
borrowers and in low- and moderate-income neighborhoods. Therefore, lenders subject
to CRA offer low- and moderate-income borrowers a range of mortgage choices,
including FHA, conventional, and targeted affordable products in order to maximize
origination volumes in areas that count in a CRA examination [Williams, 1999].

What is the effect of CRA? According to the National Community Reinvestment
Coalition [1999], lenders have committed $1 trillion in reinvestment funds between 1977
(when CRA was adopted) and 1998. The overwhelming majority of these commitments
have been signed since 1996: $917 billion have been committed in that period, primarily
due to the large number of bank mergers that have been proposed since 1996, which
have given community advocates an opportunity to raise CRA challenges to these
mergers.



There is some evidence that these agreements are having a favorable impact on
lending activities within underserved markets. In their study, Litan, Retsinas, Belsky,
and Haag [2000], after analyzing lending patterns between 1993 and 1998, found that
CRA has had a significant impact in enhancing (low- and moderate-income) lending.
Similarly, Schwartz [1998], in his study of lenders that signed CRA agreements, found
that such lenders appear to be more responsive than other banks to the credit needs of
minority and low-income households and neighborhoods. Banks that signed CRA
agreements (again, a subset of lenders that are subject to the Act) have significantly
higher rates of mortgage application approvals for disadvantaged households and
neighborhoods. Williams [1999], in a study of lending in Indiana, found that lenders
subject to CRA are much more likely to originate loans to lower income families and in
census tracts with lower median incomes.

Higher incomes, lower interest rates and more aggressive lending, prompted by
CRA requirements, are important factors contributing to the increased level of
homeownership among lower income and minority families. The purpose of this report is
to establish, to the extent possible, the additional effect of the GSE responses to the
affordable housing goals on target families. In the next chapter we review the literature
related to credit and housing market outcomes, and use this review as a basis for a
conceptual model we explicate in Chapter 3. Chapter 4 presents the results of our
empirical analysis, and we conclude with a summary of findings in Chapter 5.



CHAPTER 2
CAPITAL MARKET LITERATURE REVIEW

This chapter summarizes the literature that is relevant for analyzing the effects of
the GSEs’ affordable goals on capital market outcomes. Our purpose is to set a
framework for how the GSEs’ affect the primary mortgage market, which will provide
direction for how to analyze the impact of the affordable housing goals. Thus, the first
part of this review concentrates on establishing the interaction between the GSEs and
the primary mortgage market. We discuss the impact of the GSEs on mortgage
operations and the effect of GSE mortgage underwriting guidelines. We conclude the
first part with a discussion of the empirical evidence that establishes a linkage between
the GSEs and the primary mortgage market.

After establishing a background that clearly demonstrates the importance of the
GSEs to the primary mortgage market, the second part of the literature review focuses
on the need and rationale for the affordable housing goals. Implicit in the creation of the
affordable housing goals is the notion that the mortgage markets are not meeting the
demands for credit from all potential borrowers, specifically lower income and minority
borrowers. As a result, the affordable housing goals are designed to ensure that credit
is being extended to those areas that otherwise might not have access to conventional
mortgage credit. Thus, the second part of the literature review discusses the concept of
credit rationing in the mortgage market. In this part, we survey the literature on credit
rationing models and discuss the empirical evidence for credit rationing. From this
survey, we anticipate establishing a framework for measuring the impact of the
affordable housing goals and assessing whether the goals have achieved their
objectives.

In the third part of the literature review, we survey previous studies of the
affordable housing goals. This section will help establish the current state of knowledge
regarding the relationship between the GSEs and the affordable housing goals. From
this survey, we will then be able to identify areas where additional information or analysis
is warranted.

Finally, the fourth part of the literature review will summarize the findings from the
survey. Based on this survey, at the end of the chapter we identify six research
guestions that will form the basis of our analysis. These research questions cover areas
where information and analysis is lacking.

Interaction Between the GSEs and the Primary Mortgage Market

The purposes of the GSEs’ affordable housing goals are to increase conventional
mortgage credit to low- and moderate-income borrowers and to properties located in
geographically targeted areas. However, the GSEs do not directly provide credit to
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consumers in the primary market. Thus, any steps initiated by the GSEs to comply with
these goals must be filtered through other mortgage market institutions. Therefore, it is
important to understand the relationship between the GSEs and primary mortgage
market institutions in order to assess exactly how the activities of the GSEs change the
behavior of these institutions, and how these changes ultimately affect targeted
borrowers.

The first part of this section discusses the impact of the GSEs on mortgage
operations. Our literature survey finds that the GSEs have had a significant impact on
the development of the primary mortgage market. One area of particular importance
where the GSEs have a direct impact on mortgage credit is through their underwriting
guidelines for the mortgages they purchase. Thus, the second part of the survey
focuses on the literature on mortgage underwriting with particular attention to the risks
inherent to mortgage contracts and the mechanisms for controlling these risks. Only by
understanding the underwriting process in the primary market can one effectively
analyze the impact of the GSEs. In this part we also discuss recent developments in
automated underwriting that have resulted from GSE activities. The third part of this
section surveys the impact of GSE operations on mortgage interest rates. Finally, we
conclude this section with a brief survey of the empirical evidence establishing a link
between GSE activities and the primary mortgage markets.

Impact of GSEs on Mortgage Operations

The explosive growth in the mortgage market during the 1990s has resulted in an
unbundling of the various operations in the traditional primary mortgage market. Van
Order [1996] notes that in addition to increasing the flow of funds into the primary
mortgage market, the GSEs have helped unbundle the primary mortgage market
activities. The operation of the mortgage market involves four primary activities:
origination, servicing, managing credit risk, and raising funds to finance mortgages. Van
Order [1996] points out that the GSEs along with the private mortgage insurers (PMIs)
serve the market by taking some of the credit risk (i.e. they provide credit enhancements
to secondary market investors). The GSEs purchase mortgages from primary market
originators and either hold them in portfolio, issuing corporate debt to fund the
purchases, or resell the mortgages into the secondary market as mortgage-backed
securities. In both cases, investors in the mortgage backed securities and the GSE debt
receive the GSESs’ guarantee to ensure timely payment. As a result, the GSEs’ impact
on determining who receives mortgage credit is indirect. The GSEs do not originate
mortgages and thus do not determine whether an individual borrower receives a
mortgage. Rather, they set guidelines that determine the types of mortgages acceptable
for purchase, indirectly influencing the lender’s decision on whether to extend credit.
Primary market lenders are required to fund mortgages that do not meet the GSE



underwriting guidelines through other sources, such as new deposits and non-agency
conduits that package and sell loans to secondary market investors.

The GSEs play a significant role in providing liquidity to the operation of the
mortgage market, but do so without assuming a large share of credit risks. Canner,
Passmore, and Surette [1996] and Canner and Passmore [1995] point out that once an
institution agrees to bear the credit risk, finding institutions to originate, fund or purchase
mortgages is not an issue. Rather, it is the bearer of credit risk that is the critical
participant in the mortgage market. Directly related to the role of the GSEs in providing
mortgage credit to the affordable housing spectrum, Canner, Passmore, and Surette
[1996] and Canner and Passmore [1995] compile statistics on GSE mortgage activity by
location and income group. In order to isolate the effect on lower income and minority
borrowers, they report the percentage of loans purchased by the GSEs of ‘FHA eligible’
mortgages. ‘FHA eligible’ mortgages are loans that fall under the FHA qualifying loan
limits, which is lower than the conventional loan limits and thus presumably captures
most of the affordable housing spectrum. They report that, for 1995, 10 percent of
mortgages purchased by the GSEs were located in lower income census tracts and nine
percent of mortgages purchased were from minority borrowers. In contrast, Canner,
Passmore, and Surette [1996] found that 15 percent of the mortgages backed by FHA
were in lower income census tracts and 13 percent were from minority borrowers.
Furthermore, Canner, Passmore, and Surette noted that the GSEs accounted for only
four percent of FHA eligible mortgages extended to lower income census tracts when
expressed in terms of risk-adjusted dollars.

Based on this survey, we can conclude that the GSEs have had a significant
impact on the development of the modern primary mortgage market. However, as a
result of this development, the market has fragmented with specialized institutions
developing to capitalize on economies of scale for specific functions within the mortgage
origination process. As a result, it is unclear whether the GSEs ability to influence the
primary market has increased or decreased.

Impact of GSEs on Mortgage Underwriting

Given that the GSEs have a significant impact on the availability of credit in the
mortgage market, their underwriting guidelines help determine the type of mortgage
credit available to different types of borrowers. In order to understand fully the
connection between the effects of the affordable housing goals on targeted groups, it is
important to consider the mechanism by which the GSEs affect the decisions made by
lenders in the primary market. The GSEs establish guidelines, which are used by
mortgage originators to identify creditworthy borrowers.  Therefore, underwriting
guidelines are based on the factors that have been identified to affect a borrower’s loan
payment performance.



The primary sources of mortgage risk are default and prepayment. Default is the
term applied to any borrower action that violates the mortgage contract and is most often
associated with non-payment of the mortgage payment due. The mortgage literature
recognizes that borrowers may default for both financial and non-financial reasons.
Financially induced default occurs when the collateral value falls below the present value
of the mortgage. When the property is worth less than the debt, the borrower has an
incentive to exercise the inherent ‘put’ option contained in the mortgage contract and
transfer property ownership to the lender. Non-financial default is most often associated
with an exogenous factor affecting the borrower’'s ability to make the scheduled
mortgage payments, such as a job loss, divorce, or medical expenses. The impact of
these ‘trigger-events’ on mortgage default is controversial with many economists arguing
that rational borrowers (ignoring transaction costs) will not default when the value of the
house is greater than the value of the mortgage. So the default risk associated with
making residential mortgage loans can be attributed to two sources: (1) the volatility in
house prices over time (and the associated likelihood that house prices will fall below
loan values); and (2) borrowers' capacity to repay the mortgage debt.

The second major source of risk to the lender, prepayment, refers to the
borrower repaying the mortgage principal prior to the loan maturity.® This risk is closely
associated with changes in interest rates. During periods of declining interest rates,
borrowers have financial incentives to repay their current mortgage in order to refinance
at lower interest rates and reduce their effective borrowing costs. Prepayment may also
occur for non-financial reasons such as job transfers or divorce.

Research in mortgage pricing models now widely accepts the notion that
prepayment and default risks are linked (see Kau and Keenan [1995] for an excellent
overview of the development of mortgage pricing models). In this context, prepayment is
modeled as a call option and default is modeled as a put option. Together, these
options describe the borrower’s right to terminate the mortgage contract. Furthermore,
prepayment and default are substitutes and thus cannot be valued in isolation since
prepaying a mortgage cancels the ability to default and vice versa.

Giliberto and Thibodeau [1989] develop a theoretical model of mortgage
termination for fixed-rate loans and provide an empirical test of the model's prepayment
aspect. The model relates the probability that a household prepays its residential
mortgage to both financial and economic variables. The primary financial variables
included in the model measure the value of the "embedded options" present in
conventional fixed-rate mortgage loans. The primary economic variables included in the
model measure the household's propensity to prepay for housing consumption

8 Unlike commercial property mortgages, single-family property loans can be repaid at any time
(either in part or in full), and usually without prepayment penalties.
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adjustment or employment reasons. The main empirical finding is that increased interest
rate volatility significantly decreases prepayment probability. In addition, Giliberto and
Thibodeau find some statistical evidence to support the hypothesis that prepayment
rates increase with increases in household income and household size, and they vary by
age of household head as well as regionally. Empirical studies by Deng [1997], Deng,
Quigley and Van Order [1994], Ambrose and Capone [1998, 1999], and Ambrose and
LaCour-Little [2001] have modeled the probability of default and prepayment jointly in an
effort to test the theoretical implications of the mortgage pricing models. Their results
confirm that financial factors (interest rates and house prices) are the primary
determinants of mortgage terminations.

In analyzing the financial risks associated with mortgages, consensus exists that
the interaction between house prices and interest rates determines most default and
prepayment decisions (but there is a growing literature on the effect that “trigger events”
have on mortgage default). For example, comparative static analyses on mortgage
pricing models (e.g. Kau, et al. [1992]) clearly demonstrate the positive relationship
between house price volatility and the probability of mortgage default. As a result,
mortgage-underwriting guidelines focus on limiting or controlling lender exposure to
adverse shifts in property values. The role of ‘trigger-events’ on default is less well
understood, however. Lenders still attempt to limit exposure to borrowers with
significant probabilities associated with default trigger events by underwriting borrower
credit quality. Credit quality is usually measured by examining the borrower's ability to
pay the mortgage debt (income), the borrower's previous payment history (credit), and
the borrower’s wealth level.

Empirical studies of mortgage default have attempted to isolate the factors (both
financial and trigger-event) that lead to borrower default. For example, Ambrose and
Capone [1998] document that borrowers with high LTVs at origination who subsequently
default are twice as likely to terminate the mortgage in foreclosure than borrowers with
low origination LTVs. Furthermore, their analysis confirms that the probability of
foreclosure is highly dependent upon changes in financial risk factors (interest rates and
house values).

Vandell and Thibodeau [1985] examine the influence that a variety of loan and
non-loan characteristics have on the probability of residential mortgage default. Their
paper presents a theoretical model of residential default that incorporates (1)
homeowner equity; (2) payment levels relative to income; (3) current and expected
neighborhood housing market conditions; (4) economic conditions; (5) homeowner
wealth; (6) borrower characteristics that proxy for variability in income or “trigger events”;
and (7) transactions costs. The parameters of the model were estimated using
disaggregate loan history data obtained from a Dallas Federal Savings and Loan
Association. The research identified several non-loan characteristics (e.g. instability of
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household income and neighborhood conditions) that contribute to the likelihood of
mortgage default.

While mortgage originators are concerned with borrower default risk, it is
interesting to note that the majority of credit risk is not born by the originator, but rather
by the mortgage insurer. In the case of conventional mortgages, private mortgage
insurance (PMI) companies carry this risk. PMIs insure against losses associated with
default up to a contractually established percentage, in effect, taking the second-loss
position behind the borrower. As a result, the PMIs serve as review underwriters by
determining whether to insure a particular mortgage. The underwriting review evaluates
both borrower creditworthiness and the collateral quality. Canner, Passmore, and
Surette [1996] estimate that 20 percent of conventional mortgages originated or
purchased in 1995 were backed by private mortgage insurance. However, they also
note that 35 percent of the mortgages purchased by the GSEs were backed by PMls.

Given that borrower equity and credit risk characteristics are closely related to
loan performance, institutions use mortgage underwriting to ensure that default risk is
below maximum acceptable levels. Underwriting is the process of evaluating the three
‘Cs’ of lending: collateral quality, borrower capacity (ability to repay the loan), and
borrower credit (willingness to repay the loan).

Underwriting and Collateral Quality

Using insights from option pricing models linking borrower default to property
values, it is widely understood that lenders view collateral as a critical factor in the
underwriting process. In this context, collateral refers not only to the value of the
property and its potential price volatility, but also to the level of equity maintained by the
borrower (the LTV). Since the affordable housing goals contain a geographic dimension,
it is important to assess the risk associated with property values in geotargeted census
tracts. In a recent study, Archer, Gatzlaff, and Ling [1996] found that a property’s
census tract group (neighborhood) explains only about 12 percent of the residual
variation in property appreciation that is not explained by metro-wide changes in prices.
This implies that volatility in house prices is mostly the result of individual property
characteristics and citywide trends, not neighborhood effects. Thus, assuming the GSEs
maintain a geographically diverse portfolio, the impact of geographic variation in property
values can be reduced through diversification.

Underwriting and Borrower Capacity

Equally important to verifying the collateral in loan underwriting is determining the
borrower’s capacity or ability to repay the loan. Capacity refers to verifying that the
borrower has the necessary income or wealth to be able to make the scheduled
mortgage payments. Underwriting guidelines established by the GSEs set various
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payment-to-income ratios that are designed to insure that borrowers have sufficient
financial resources and income to make the required mortgage payments. One area of
concern with respect to recent mortgage discrimination literature is the use of alternative
sources of income or verification of borrower debt capacity. For example, minority
borrowers often have non-traditional sources of income and thus, as part of the their
affordable housing programs, the GSEs now accept some alternative measures of
borrower capacity.

Underwriting and Borrower Credit

The final part of the underwriting process involves determining the borrower’s
willingness to repay the debt. Usually this requires analyzing the borrower’s credit
history under the theory that previous payment pattern is an indicator of future payment.
In order to speed up the underwriting process, lenders, with the active assistance of the
GSEs, are developing mortgage scoring models that incorporate the borrower’s credit
history and capacity into the underwriting decision. Avery, Bostic, Calem and Canner
[1999] present a detailed discussion of credit scoring models and credit risk as it applies
to the underwriting process. As part of their analysis, they examine the performance of
credit scoring models in predicting borrower delinquency and default. Avery, et al. find
that delinquency rates are substantially higher for borrowers with lower credit scores.
For example, they report that the default rate on newly originated mortgages with ‘low’
credit scores is 10.9 percent compared to a 0.9 percent default rate for mortgages
originated with ‘high’ credit scores. Furthermore, they note that borrowers with ‘low’
credit scores accounted for only 1.5 percent of all newly originated mortgages but
comprised 17 percent of those loans that entered default. However, the data also
indicated that the vast majority of borrowers with ‘low’ credit scores did not default—with
only 4.4 percent of ‘low’ scoring borrowers defaulting. With implications for the
affordable housing goals, Avery, et al. also report the credit score distribution by income
class, racial group, and geography. Since credit history is a significant component to the
mortgage origination process, Avery et al. point out that 33 percent of the households
living in areas with low family incomes have low credit scores whereas only 17 percent
of households living in areas with high incomes have low credit scores. The implication
is that for the GSEs to increase their mortgage purchase activity in low-income areas,
they may have to accept a higher proportion of borrowers with low credit scores.

Finally, Avery et al. present preliminary results on the performance of loans
originated under Freddie Mac’s affordable housing program (the Affordable Gold
program). The Affordable Gold program provides flexibility in the underwriting process
allowing lenders to examine compensating factors for borrowers with low credit scores,
non-traditional income sources, or high LTVs. Freddie Mac reports that the delinquency
rate for mortgages originated in 1994 under the Affordable Gold program is
approximately four times higher than that of a peer group of mortgages that were
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originated to using the company's standard guidelines. Avery, et al. report similar
experiences from MGIC and GE Capital Mortgage Insurance Corporation on their
affordable housing programs.

Automated Underwriting

As alluded to earlier, both GSEs have spent considerable resources developing
automated underwriting systems that they license to mortgage originators. Lenders use
these systems to insure that mortgages they originate will be acceptable to the GSEs for
purchase. There is little systematic research on the effects of automated underwriting
on the mortgage finance system. The GSEs claim that borrowers benefit from the
savings brought about from faster mortgage application processing times, and that the
systems evaluate loans in a more standard manner when compared to manual
underwriters [Freddie Mac]. Some mortgage observers are skeptical of such claims, and
HUD is studying the GSE systems to ensure they comply with fair lending laws.

In one of the few research studies on automated underwriting systems,
Passmore and Sparks [1997] develop a theoretical model of the mortgage screening
process that takes into account the adverse selection problem between mortgage
originators and securitizers. Surprisingly, their model suggests that the decrease in
costs of underwriting stemming from automated underwriting makes mortgage
securitization more difficult because it increases the potential for adverse selection.
However, Linneman and Wachter [1989] note that automated credit scoring systems
may reduce the emphasis on downpayment to control default and thus could result in an
increase in mortgage credit to targeted groups. In fact, Fannie Mae argues that
automated underwriting allowed the company to introduce its Flex 97 product, which
requires a borrower only place a three percent downpayment if he or she has an
excellent credit history [Fannie Mae, 1997].

Impact of the GSEs on Mortgage Interest Rates

Having established that the GSEs have had a significant impact on the structure
and operation of the primary mortgage market, we now examine whether GSE
operations are also transmitted to the consumers through mortgage interest rates. Early
research on the mortgage market attempted to demonstrate that the GSEs would have
no long-term impact on the mortgage market. For example, Meltzer [1974] and Arcelus
and Meltzer [1973] argued that the actions by the GSEs in providing greater liquidity to
the mortgage markets would be offset by private lender reactions and thus GSEs would
have no effect on mortgage and housing markets.

However, more recent studies have documented that GSE activity does result in
lower interest rates to borrowers. Van Order [1996] points out that the secondary
mortgage market increases the flow of funds to the primary mortgage market.
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Traditionally, lenders used funds raised from deposits to fund loan originations with their
profit margin determined by the spread between the interest rate charged on loans and
the interest rate paid to depositors. Thus, to increase their loan portfolios, lenders had to
attract additional funds through deposits. The introduction of the secondary mortgage
market helped sever the link between loan originations and deposits. Lenders who sell
mortgages in the secondary market are able to use the funds raised to originate new
mortgages without attracting new depositors.

The size of the GSES’ respective mortgage operations, together with the ‘implicit’
Federal guarantee arising from their Federal charters, results in a significant cost
advantage over other private institutions.® Using this cost advantage, the GSEs have the
ability to purchase mortgages from originators at more favorable rates than non-GSE
portfolio lenders. Thus, the GSEs provide greater security at lower cost to mortgage
investors than could be obtained directly from the originating lenders. This results in
lower interest rates for mortgages that qualify to be purchased by the GSEs since
greater demand exists in the credit market for securities carrying the GSE guarantee.
Empirically, Hendershott and Shilling [1989] and Cotterman and Pearce [1996] have
documented that mortgages falling under the conforming loan limit have interest rates
between 25 and 40 basis points below mortgages above the conforming loan limit. The
authors regard this loan rate differential as direct evidence of the benefits of the GSEs in
providing greater liquidity to the mortgage market.

Mortgage and Capital Market Linkages

We now turn to a discussion of how the GSEs facilitate the transfer of funds
between the broader credit markets and the primary mortgage markets. We also
discuss relevant research that has empirically examined this link.

The link between the primary mortgage market and the credit market is now well
established. A number of studies dating back to the 1980s have examined the extent to
which the primary mortgage market is "integrated" with broader credit markets, i.e., the
extent to which mortgage rate changes are correlated with changes in other interest
rates in the broader economy. These studies used as data information related to the
deregulation of the financial markets in the 1970s and the switch in Federal Reserve
Board monetary policy in 1979 allowing interest rates to float freely. Coinciding with the
deregulation in financial markets, the GSEs experienced significant growth in their
secondary mortgage market operations. Thus, this created a natural experiment to test
the integration between credit and mortgage markets.

° For example, Ambrose and Warga [1996] calculated that between 1991 and 1994 the yield on
‘AAA’ rated finance industry debt was 85 basis points higher than similar GSE issued debt, giving the GSEs
a 30-75 basis point cost advantage over hon-government sponsored financial institutions.
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Early studies attempted to show that growth in the secondary market resulted in
greater integration. For example, in one of the first tests Hendershott, Shilling and Villani
[1983] compared mortgage returns to Treasury securities. They found that the vyield
spread between mortgages and Treasuries increased over the period from 1970 to 1982
and attributed their finding to increases in the value of the call option (prepayment) and
to increases in the level of interest rates during this period. Using the causality methods
developed by Granger [1986], Schintzel [1986] examined the link between bank deposit
rates and mortgage rates. His results indicated that deposit rates caused mortgage
rates to change in the period from 1970 to 1978, which corresponds to