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ABSTRACT
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|

Large racial disparities in mortgage loan denial rates and low mmonty
representation among applicants for mortgage credit have created conce:rns that mortgage
lenders dinscriminate against minorities. This dissertation investigates factors that influence
changes in these disparities in 25 MSAs in the U.S. during 1991-1997. Dﬁring the latter
portion of the sample period racial disparities in mortgage denial rates declingd
significantly, while minority representation in the mortgage applicant popl increased.

Some industry observers aLttribute thgse changes to improvements in reéulatory
enforcement of the fair lending laws and Community Reinvestment Ac’g (CRA). I
hypothesize that improvements in economic conditions during the period that reduce
default loss probabilities on mortgage loans contribute to reductions infdenial rate
disparities, since minorities represent a disproportionate percentage of tﬁe marginal loan
applicants in this sample. I anticipate that improvements in the financial condition and
performance of financial institutions may have had a similar effect.

In Chapter 4 of the Dissertation, an empirical model is developéd to formally test
the joint affect of market forces, including changes in the economy and iender financial
condition and performance, as well as regulatory influence on mortgage lending outcomes.
The model incorporates the Home Mortgage Disclosure Act (HMDA) ; data on
characteristics of applicants for conventional home purchase mortgage' lbans in 25

metropolitan statistical areas (MSAs). These data are matched to census tract data from



the 1990 U.S. census, bank-specific financial data from the bank reports of condition and
income, and state and MSA-level macroeconomic series. A partial adjustment framework
is employed to model lending institutions’ response to established ‘targets’ for racial
disparities in denial rates and minority representation. Since these targets are jointly
determined, the two-stage least squares (2SLS) method for estimating simultaneous
equations is used to estimate the ‘disparity’ and ‘representation’ models.

The results of the 2SLS estimation overall are not consistent with a regulation-
induced shift in racial disparities in denial rates and minority representation, after
controlling for market forces. While there is some evidence to support a regulatory
influence on changes in minority representation, this effect is restricted to institutions that
already have satisfactory performance ratings under CRA. The results suggest that
changes in the mortgage market during the period disproportionally benefited the minority
applicant group. Specifically, changes in the quality of the applicant pools, economic
conditions in the MSAs under study, and the financial condition and performance of the
lending institutions are found to have a statistically significant influence on mortgage

lending outcomes.
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Chapter 1

Introduction

Since the federal government began publicly reporting data on racial disparities in
mortgage denial rates in 1990, numerous studies have attempted to identify the sources of
such disparities. The data reveal that black loan applicants are denied; mortgﬁge credit at
two to three times the rate of white applicants.! Empirical evidence regardir_lg
discrimination in mortgage markets is mixed. Most studies conclude that the disparities in
denial rates are due to economic differences among racial groups. A few widely-cited
studies, however, find evidence of discrimination after controlling for 'e,cono:rxlic
differences.’

Evanoff and Segal (1996) document significant growth in mortgage lending to
low- and moderate-income groups as well as minority groups during 1990-1995. During
this period the annual number of mortgage originations to these groups néar‘ly doubled. .
Moreover, the data reveal large declines in the racial disparity of morfgage cllenial rates and
an increase in minority representation in the applicant pool. One poss:ible explanation for
this trend is that mortgage lenders were undér increasing pressure from indﬁstry regulators

to extend additional credit to minorities and low-income groups during the period. For

! I refer to black rather than African-American applicants in keeping with the regulatory codes associated
with the Home Mortgage Disclosure Act data.

? Munnell, Tootell, Browne, and McEneaney (1992) provide the most widely cited evidence supporting
the argument that discrimination is economically significant in a Boston Federal Reserve Bank study of
Boston-area mortgage lenders.
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example, some industry observers cite iﬁcreasing pressure to comply with the Community
Reinvestment Act (CRA), as evidenced by the growing number of protests'i of merger
applications and referrals to the Department of Justice under the regulation. An
alternative explanation is that market forces such as improvements in the economy and in
bank financial condition and performance affected default loss estimates and credit
standards in a way that disproportionally benefited minority and low-income applicants.

If minorities represent a disproportionate percentage of the marginal loan applicant
pool, improvements in overall credit quality estimates or liberalizationj of credit standards
should result in a reduction in the racial disparity of mortgage credit denials and an
increase in minority representation. Evidence from prior studies indicates this is the case,
with minority applicants for mortgage credit exhibiting below average credit quality and
higher than average default rates than white applicants. For example, data on the
characteristics of applicants included in the Boston Federal Reserve’é study of mortgage
lending in the Boston area during 1990 reveal significant differences in several measures of
applicant quality (Munnell et al., 1992). The data indicate that minority applicants were
more likely to have delinquencies and defaults on their credit record, were less likely to
have an established credit history, were less likely to meet lender’s underwriting standards,
and made lower down payments than white applicants. Furthermore, miriority applicants’
median net worth was less than half that of white applicants, and nﬁﬂorities had a lower

amount of liquid assets available to meet closing costs. Finally, measures of debt burden,



including housing expense and total obligations as a percent of income, were similar for

)
i

the two groups.
Careful evaluation of trends in mortgage lending volume among racial groups and
detection of the factors driving observed disparities by race is clearly of great interest to
regulatory agencies and to policy makers. Recently, regulators have responded to these
persistent disparities by increasing their efforts to screen mortgage lending institutions for
discriminatory practices and by refining the analytic methods for such screening.® In
Chapter 4 of the dissertation, empirical models are developed to identify factors affecting
mortgage lending outcomes for a sample of lending institutions in 25 metropolitan
statistical areas (MSAs) in the U.S. during 1991-1997. The two-stage least squares
(2SLS) method of estimating a system of simultaneous equations is e;mployed to test-
whether observed changes in the racial disparity of mortgage credit denialsland minority
representation in the applicant pool result from: 1) a financial institution portfolio response
to changes in either institution-specific factors affecting portfolio choice, or
macroeconomic-specific factors that influence mortgage default loss probabilities; or 2)
fair lending compliance pressure on financial institutions from industry regulators. The
model includes each institution's periodic CRA rating as a proxy for regulatory pressure
related to discrimination in mortgage lending practices. The model also includes a regime

binary variable to test for a significant shift in regulatory influence after 1992.

? See the Federal Financial Institutions Examination Council Interagency Fair Lending Examination
Procedures dated January 5, 1999 for details on the fair lending examination process.



1.1 Policy Implications of the Research

If the observed changes in racial disparities are a response to mmket forces,
including institution-specific or macro-economic-specific variables, then the recent decline
in these disparities might be expected to reverse course during the next economic
contraction. Moreover, policy makers should consider the impact of these forces when
assessing whether mortgage credit has been successfully provided to all qualified persons
in a particular demographic market. Lenders may periodically alter the characteristics of
their portfolios in ways that could appear to be discriminatory, when in fact the changes
reflect a rational economic response to changing economic conditions, rather than
insidious behavior. Finally, a finding that disparities in mortgage lending outcomes
respond to economic conditions would reinforce the need to adequately control for lender
assessments of credit risk when evaluating compliance with fair lending statutes and CRA,
and to recognize that these criteria may be adaptive to the prevailing market and economic
climate.

Alternatively, a finding that disparities diminish at specific institutions facing
regulatory pressure also would have important implications for regulators. If the declines
reflect efforts by lending institutions to ensure that their mortgage lending practices are
not racially biased, then the identification of problem lenders resulting from increased

regulatory oversight achieves the desired societal objective. On the other hand, if the



declines reflect an uneconomic reallocation of credit solely to deflect costly attention from

regulators, then a re-examination of regulatory policy and enforcement is warranted.

1.2 Summary of the Empirical Results

The univariate statistics provided in Chapter 5 demonstrate significant declines in
the racial disparity of denial rates and significant increases in minority représentation
during the sample period, especially during 1993-1994. These findings are consistent
with the growth in lending to racial minorities during the period docurﬁented by Evanoff
and Segal (1996). Trends in overall denial rates and the racial disparity in aerﬁal rates are
consistent with a portfolio response that disproportionally benefited the minority applicant
group. Specifically, both aggregate denial rates and the racial disparity in denial rates
exhibit significant declines during 1993-1994. The data also demonstrate significant
improvement in measures of the financial condition of the sample lending institutions and
of economic conditions in the sample MSAs after 1992, suggesting th;ese mz;rket forces
may have contributed to the observed declines in disparities and increase in minority
representation.

The results of the 2SLS estimation overall are not consistent with a fegulation—
induced shift in racial disparities in denial rates and minority representa_tiorll, :afcer
controlling for market forces. Instead, changes in the quality of the applic;ant pools,
economic conditions in the MSAs under study, and the financial conditionv and

performance of the lending institutions are found to have a greater influence on these



outcomes. Both the CRA rating and regime shift binary variables are insignificant in all

specifications of the equation with the racial disparity in denial rates as the dependent
variable. While there is some evidence to support a regulatory influence on changes in
minority representation, this effect is restricted to institutions that already have satisfactory

performance ratings under CRA.

1.3 Organization of the Dissertation

The next chapter provides a review of the literature relating to CRA,
discrimination in mortgage lending, bank portfolio choice, and factors influencing
mortgage default loss estimates. Chapter 3 develops a model of mortgage underwriting
and the hypotheses to be tested by the empirical models. Chapter 4 provides a description
of the data and empirical methods. The empirical results are discussed in Chapter 5, and

Chapter 6 concludes the dissertation.



Chapter 2

Literature Review

This chapter provides a review of the relevant prior literature. The chapter is
divided into four sections. First, background on the fair lending laws and CRA is provided
in section 2.1. This is followed by a discussion of studies that examim;. discrimination in
mortgage lending in section 2.2. Finally, sections 2.3 and 2.4 review f:’actprs influencing
mortgage default estimates and bank portfolio choice, respectively. |
2.1 Overview of Federal Fair Lending Legislation

There are two principal veins of federal fair lending legislation. First, the '1974
Equal Credit Opportunity Act (ECOA) and 1968 Fair Housing Act (FH Act) prohibit
lender discrimination against credit applicants on the basis of race, ethnic origin, gender,
or religion. Second, the 1977 CRA addresses geographic discrimination by requiring that
depository institutions meet the credit needs of their entire service area.l The ECOA and
FH Act address discrimination against individuals, while CRA proMbiés discil'imination
against neighborhoods, a practice commonly known as ‘redlining’. Addi;ionally,
supervisory agencies use data collected under the requirements of the jHo"me; Mortgage
Disclosure Act (HMDA) to target institutions and products for examiﬁé.tidn'of compliance
with the fair lending regulations. Sections 2.1.1 through 2.1.3 providé ‘d'etail on the

regulations and their enforcement, and section 2.1 4 discusses the effectiveness of CRA.



2.1.1 The Fair Housing Act and Equal Credit Opportunity Act (‘fair lending’ laws)

FH Act was passed by the Congress as part of the Civil Rights Act of 1968. The

Act prohibits discrimination in all facets of residential real estate transactions, not just
lending, including the following (FFIEC, 1998): 1) Making loans to buy, bliild, repair or
improve a dwelling; 2) purchasing real estate loans; 3) selling, brokering, ‘or appraising
residential real estate; and 4) selling or renting a dwelling. The regulation prohibits
discrimination on the basis of the following applicant characteristics (FFIEC, 1998): 1)
race or color; 2) national origin; 3) religion; 4) gender; 5) familial status; gnd 6) handicap.

ECOA, passed by the Congress in 1974 as an amendment to the broader
Consumer Credit Protection Act of 1968, applies to discrimination in credit transactions.*
The Act applies to any extension of credit, including those to small business, corporations,
partnerships, and trusts. Regarding credit transactions, it is broader than FH Act in that it
applies to virtually all lenders, while FH Act applies only to real estate-reiated lending. In
addition to those areas protected under FH Act, ECOA prohibits discrimination on the
basis of: 1) age (provided the applicant has the capacity to contract); 2) the applicant’s
receipt of income derived from public assistance; and 3) the applicant’s exercise of any
right under the Consumer Credit Protection Act (FFIEC, 1998).

FH Act and ECOA do not explicitly define what practices are disvcriminatory. As

a result, the various supervisory agencies that enforce the legislation have been responsible

4 The ECOA is implemented by the Federal Reserve Board’s Regulation B. The regulation describes
specific practices that are prohibited, permitted, or required (FFIEC, 1988).



for developing their own standards for identifying discrimination, guided by court

decisions (Walter, 1995). In 1994, an interagency task force representing thé 10 federal

agencies responsible for implementation and enforcement of the fair legdi:rlg laws was

formed to coordix}ate policy.® The task force issued guidelines regarding wh?.t policies and

practices constitute violations of FH Act and ECOA. According to thé Quidelmes, a

lender may not, because of a prohibited factor (FFIEC, 1998):

e Fail to provide information or services or provide different informgtidn or services
regarding any aspect of the lending process, including credit avaﬂability, application
procedures, or lending standards

e Discourage or selectively encourage applicants with respect to inqpiries about or
applications for credit

e Refuse to extend credit or use different standards in determining wﬁether to extend
credit

e Vary the terms of credit offered, including the amount, interest raté, duration, or type
of loan

e Use different standards to evaluate collateral

o Treat a borrower differently in servicing a loan or invoking default remedies

Use different standards for pooling or packaging a loan in the secondary market

* The task force consisted of representatives of The Department of Housing and Urban Development
(HUD), The Department of Justice (DOJ), The Office of the Comptroller of the Currency (OCC), The
Board of Governors of the Federal Reserve (FRB), The Office of Thrift Supervision (OTS), The Federal
Deposit Insurance Corporation (FDIC), The Federal Housing Finance Board (FHFB), The National Credit



e Express, orally or in writing, a preference based on prohibited factors or indicate that
it will treat applicants differently on a prohibited basis

e Discriminate because of the characteristics of a person associated with an applicant or
prospective occupants of either the property to be financed or the neighborhood or
other area where property to be financed is located.® |

The task force guidelines also instruct compliance examiners on the type of
evidence required to establish a violation of the fair lending statutes. The courts have
recognized three forms of evidence: 1) overt evidence of discrimination; 2) evidence of
‘disparate treatment’; and 3) evidence of ‘disparate impact’.

Overt evidence is the most apparent and least common of the Fhree forms. This
occurs “when a lender blatantly discriminates on a prohibited basis”, or “expresses—but
does not act on—a discriminatory preference” (FFIEC, 1998). Disparate treatment, which
is subtler and more common than overt discrimination, does not require intent to
discriminate. The task force guidelines define disparate treatment as occurring “when a
lender treats a credit applicant differently based on one of the prohibited bases. Disparate
treatment ranges from overt discrimination to more subtle disparities in troatrnent. It does
not require any showing that the treatment was motivated by prejudice or a conscious

intention to discriminate against a person beyond the difference in treatment itself. It is

Union Administration (NCUA), The Federal Trade Commission (FTC), and The Oﬁice of Federal

Housmg Enterprise Oversight (OFHEO).
® This statement addresses concerns regarding ‘redlining’ that are the focus of the CRA, and is indicative

of the overlap between the “fair lending’ statutes and CRA.

10



considered by the courts to be intentional discrimination because no crédiﬁle,
nondiscriminatory reason explains the difference in treatment on a prohibited basis”
(FFIEC, 1998).

Disparate treatment is most likely to occur among applicants where the credit
decision is not clear, and there may be a necessity for compensating factors to overcome
some adverse information in the applicant’s credit history. In these ca;ses, there are two
ways in which disparate treatment occurs most often (FFIEC, 1998). First, lenders
exercise discretion in deciding to ‘override’ a denial based on compensating factors.
Second, the ability of marginal applicants to qualify for a loan may depend on the level of
assistance provided by the lender in filling out the credit application, the degree to which
they encourage the applicant to continue with the application process, and their effort in
searching for compensating factors. While lenders are not obligated to provide such
assistance, to the extent they do, they must not treat applicants differently on a prohibited
basis (FFIEC, 1998).

Disparate impact discrimination occurs “when a lender applies a racially or otherwise
neutral policy practice equally to all credit applicants, but the policy or practice has a
disproportionate adverse impact on applicants from a group protected against
discrimination” (FFIEC, 1998). The fact that a policy results in a disparity ona prohibited
basis does not in itself constitute disparate impact discrimination. Rather, examiners seek
to determine whether the policy or practice is justified by ‘business necessity’.

Considerations such as cost and profitability may provide such justification. However,

11



even where these are relevant, the policy or practice may still be considered a violation if
an alternative could provide the same results with less discriminatory effect. Furthermore,
the adoption of the policy or practice need not reflect discriminatory intent in order to be a
violation of the FH Act or the ECOA (FFIEC, 1998). An example of disparate impact
discrimination is the establishment of a minimum loan amount that disproportionately
excludes minority applicants due to their income levels or the values o:f, properties in the

neighborhoods in which minority populations are concentrated.

2.1.2 The Community Reinvestment Act

CRA Background. This study uses each institution’s rating under CRA as a proxy

for regulatory influence on changes in racial disparities.” The primary impetus for passage

of CRA was concern by community groups that banks and thrifts were failing to
adequately meet the financial services needs of low and moderate-income neighborhoods
(GAO, 1995). This result was viewed as having an especially adverse effect on minority

groups and low-income communities, especially in the inner city. In particular, community

groups argued that financial institutions accepting deposits from these markets did not
adequately reinvest those deposits in the local community (Evanoff and Segal, 1996).
Although ECOA and FH Act already prohibited discrimination in mortgégel lending, CRA
extended the scope of prohibited service discrimination to include that against

neighborhoods.

7 The requirements of CRA are contained in Regulation BB of the Code of Federal Regulations.

12



The CRA legislation as initially drafted reflected the argument that banks, as

government-chartered institutions with access to deposit insurance prdyidéd by the
government, have a role in achieving the government’s social objectives. This language
included a requirement that banks satisfy credit demands in the local ngarl;et from which
deposits are gathered, prior to exporting these funds to other markets (Evanoff and Segal,
1996). Opponents of CRA expressed concern that the Act’s passage évlould Tesult in an
uneconomic allocation of credit to ‘targeted’ neighborhoods, potenﬁaﬁy threatening the
safety and soundness of the banking system. The result would be a disruption in the
normal flow of credit as dictated by market forces, such as the deman&\-for, loans and profit
potential in different geographic areas (Garwood and Smith, 1993). Supporters of the Act
countered that its purpose was to ensure that profitable loans in low and ﬁoderate-income
neighborhoods were not overlooked. Safety and soundness would continue to be the
primary factor considered in applications folr new branches and acquisition activity
(Garwood and Smith, 1993). |

Another criticism of CRA was that it was largely redundant given the protections
afforded by other banking laws. For example, banking legislation that preceded CRA
already required that banks meet the needs of the communities in which they are chartered.
The Banking Act of 1935 required banks to serve the ‘convenience and needs’ of their
communities (GAO, 1995). The Bank Holding Company Act of 1956 requires the Federal
Reserve Board of Governors (FRB) to evaluate how well a bank serves these needs when

acting on acquisitions by banks and bank holding companies, within the limits of safety

13



. and soundness (GAO, 1995). As discussed earlier, the fair lending laws addressed

concerns regarding the flow of credit to protected groups based on prohibited factors,
while HMDA facilitated collection of the data necessary to identify redlining. Evanoff and
Segal (1996) argue that CRA is distinguished from the previous legislation by its emphasis
on the asset side of the balance sheet (credit generation) rather than thé'liability side
(deposit gathering), and the requirements it placed directly on regulatory agéncies to
monitor credit flows and to encourage reinvestment in local communities.

CRA was passed on October 12, 1977 as Title VIII of the Housing and
Community Development Act of 1977. The regulation applies to all dépository
institutions. The four federal agencies that have primary supervisory résponsibilities for
depository institutions are charged with ensuring compliance with the i'egulation: 1) FRB;
2 ) the Office of the Comptroller of the Currency (OCC); 3) the Federal Deposit Insurance
Corporation (FDIC); and 4) the Office of Thrift Supervision (OTS)®. The final language
of the Act excluded any specific credit allocation criteria. Instead, the fegulation requires
each of the regulatory agencies to use its authority to ‘encourage’ the institutions they
supervise to help ‘meet the convenience and needs’ of the local communities in which they
are chartered, consistent with ‘safe and sound business practice’. Asséssment of
performance under CRA includes the institution’s performance in serving the needs of low

and moderate-income neighborhoods.” The regulation requires that this performance be

# Although the regulations were developed on an interagenq" basis, each of the supérvisory agencies has
its own set of regulations (GAO, 1995). ’
® The CRA addresses all credit needs of the community, not just mortgage-related needs.

14



considered in an institution’s application foria charter, fnerger, acquisition, branch closing
or addition, office relocation, or deposit insurance (GAQ, 1995).

HMDA augments CRA. As mentioned earlier, data collected a;s part of reporting
requirements under the HMDA assists regulators in assessing compliance with CRA.
HMDA, which Congress passed in 1975, requires that depository institutioné collect and
disclose data on the number and dollar amount of home mortgage and ?'home improvement
loans by census tract within their respective MSAs. The HMDA data are released
annually, and trends in the data are examined closely by community groups and by the
press.

In 1989, Congress amended HMDA to improve regulators’ abijlity to detect
potential discrimination. HMDA now covers all commercial banks, savings and loan
associations, credit unions, and nearly all other mortgage lending institutions with assets of
more than $29 million.® The 1989 amendment to the Act requires these institutions to
report data on every loan application individually. The data include thl'ellender’s decision
to accept or deny the loan, the proposed loan amount, the property’s (;ensus tract, whether
the property is owner occupied, loan purpose (i.e. home purchase, home improvement,
refinancing, or multi-family), loan type (i.e. conventional versus governmer'lt‘insured),
application income, and the applicant’s and co-applicant’s race and gender. The more

detailed reporting requirements of the amended HMDA have enhanced the ability of

19 The 1989 amendments required those institutions with greater than $10 million in assets t0 report
under HMDA. The new asset size threshold was implemented in 1997, and is now revised in November,
of each year in accordance with changes in the Consumer Price Index.
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supervisory agencies to use statistical techniques to systematically screen lending

institutions for discriminatory practices.

Original Requirements of CRA. CRA mandates that lending ir|1stitutions comply
with a set of technical requirements that are primarily procedural. A cietailed list of these
requirements is provided on Table Al in the Appendix A. They include the adoption of a
CRA statement by each institution’s board of directors, delineating a map of the
institution’s service area and the types of credit it intends to provide; the posting of a
notice of consumer rights under CRA; and maintenance of a file conta'iﬁing the
institution’s most recent CRA performance evaluation and any written comments from the
public received in the last two years.

While evaluation of compliance with these technical requireménts is relatively
straightforwa_rd, a major criticism of CRA has been the lack of speciﬁé performance
criteria in assessing the requirement that institutions serve the ‘convenience and needs’ of
local communities (Garwood and Smith, 1993). This ambiguity required the supervisory
institutions to adopt their own joint framework for evaluating CRA performance. During
1978 the supervisory agencies held hearings to allow for public comment on how the
legislation should be implemented. Consumer groups for the most part favored specific
rules, including the application of loan-to-deposit ratios in evaluating performance.
Industry groups, on the other hand, favored more flexible requirements, citing concerns

about credit allocation and safety and soundness issues (Garwood and Smith, 1993).
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Following the hearings, the agencies developed 12 assessment factors grouped
under five performance categories (GAO, 1995). Table A2 lists the asséssment factors
used in the examinations. The five performance categories were: 1) ascertainment of
community credit needs; 2) marketing and types of credit offered and extended; 3)
geographic distribution and record of opening and closing offices; 4) discrimination and
other illegal credit practices; and 5) community development. Examiners assigned one of
four ratings to each factor: 1) ‘outstanding’; 2) ‘satisfactory’; 3) ‘needs improvement’; or
4) ‘substantial non-compliance’. The regulatory guidelines stressed flexibility in assessing
compliance with the factors, since credit needs vary across communities, and institutions
may meet these needs in a variety of ways. To ensure flexibility, the guidelines did not
apply any specific weighting scheme to the various asse$sment factors in arriving at a
composite rating (GAO, 1995). In December 1979, the FRB issued a policy statement,
subsequently adopted by the Federal Financial Institutions Examination Council (FFIEC),
that reinforced the desire for flexible implementation. Some of the priﬂcipal points of the
policy statement are as follows (Garwood and Smith, 1993): |

e CRA does not impose credit allocation

* Disparities in loan-to-deposit ratios are not, on their face, evidence of poor CRA

performance
* A lack of applications is not an adequate explanation for a lack of lending in a

particular neighborhood
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e Commitments for future action are not part of CRA record, but may receive
weight as an indicator of potential improvement |
o Communication between applicants and protesting parties is encouraged, but the
supervisory agencies will not approve or enforce any agreements
In general, an institution could expect to be criticized under CRA if its loan applications
and approvals were geographically concentrated in high-income areas while low-income
neighborhoods in its service area were under-represented (Garwood ar:ld Smith, 1993).

Revisions to CRA. During 1989, important revisions were made to the legislation

surrounding fair lending. First, the Financial Institutions Reform, Recovery and
Enforcement Act of 1989 (FIRREA) amended CRA to require that exMef assessments
of CRA compliance be released to the public. Second, as mentioned earlier, a 1989
amendment to the HMDA required the addition of information on individual applicant
race, gender, and income in the reporting requirements. Importantly, the amendment
required public release of the HMDA data for the ﬁst time. |

The large disparities in originations and denial rates across racial groups and
neighborhoods apparent in the HMDA data were widely publicized, and set the stage for
increased public debate regarding the effectiveness of CRA during thelearly 1990s. The
Congress initially responded by seeking to improve the support of low- and moderate-
income housing initiatives by government-sponsored secondary marke} Ipurchasers of
mortgage loans (Evanoff and Segal, 1996). In 1991, Congress passed:the Federal

Housing Enterprises F ina}lcial Safety and Soundness Act that established specific
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mortgage purchasing goals for the Federal National Mortgage Association (FNMA) and

the Federal Home Loan Mortgage Corporation (Freddie Mac) related to low- and
moderate-income housing.

Mounting criticism of CRA by both indpstry and community groups ledtoa
reform initiative announced by the President in July, 1993. The refonﬁs were aimed at
addressing the industry’s concern that CRA documentation requireme;nts were overly
burdensome and performance assessment guidelines were vague, while improving
enforcement and providing more effective penalties for non-complian:ce (GAO, 1995). In
May 1995, after much public debate over the proposed revisions, the fRB, OCC, FDIC,
and OTS released the revised CRA regulations. The revisions placed: greater emphasis on
performance and less on effort and documentation (Garwood and Smith, 1993). The 12
assessment factors were replaced by three performance tests: lending:, | investment, and
service."' For each test the examiner assigns one of five ratings, rangjr:lg ﬁom
‘outstanding’ to ‘substantial non-compliance’. The scores from each test afe weighted. in
arriving at one of the four possible composite ratings. Table A3 cont;clins thg scores
assigned to the ratings under each of the tests, as well as the composité sc.01:-ing system.
Table A4 provides data on CRA ratings by regulator from' 1991-1997. The data reveal

that the vast majority of banks receive ratings of satisfactory or better, with the fraction of

"! The new guidelines were implemented in July of 1997 for small institutions and July of 1998 for large
institutions. Small institutions are defined as independent retail institutions with total assets of less than
$250 million and holding company affiliates with total assets of less than $1 billion. The regulation
includes a streamlined examination for small institutions (GAO, 1995).
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banks in the two lowest rating categories declining to less than 2% after 1994. This

relative lack of variation in ratings has been an additional source of criticism of CRA.

The lending test evaluates an institution’s performance in meeting the credit needs
of its local community. It considers the number, amount, and distribution of loans across
income groups and geographic areas for home mortgages, small business, and small farm
loans.” The volume of an institution’s community development loans.is also considered.
The lending test is weighted more heavily than investment and service in computing the
composite score. An institution must receive a rating of at least ‘low satisfaétory’ in order
to score ‘satisfactory’ or better on the composite rating (GAO, 1995).I This emphasis on
lending is consistent with the goal of developing a more performance-based evaluation,
reducing the importance of process and documentation.

The investment test evaluates an institution’s record in makingl community
development investments. Four factors are considered: 1) the dollar amount of qualified
investments;'® 2) their innovativeness or complexity; 3) their responsiveness to the
economic development needs of the community; and 4) the degree to which the
investments are not routinely available from private investors (Thomas, 1998).

The service test evaluates an institution’s systems for delivering retail financial

services throughout its service area. The test is divided into retail banking services and

12 The test also includes consumer loans at the institution’s option, or if the regulator determines that
consumer lending is a substantial portion of the institution’s business (GAO, 1995).

13 Qualified investments are defined by the regulators as investments, grants, or déposits that have the
primary purpose of community development (Thomas, 1988). Examples include keeping deposits in
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community development services (Thomas, 1988). The retail services test includes four

performance criteria: 1) the geographic distribution of the institution’s branch network; 2)
the record of opening and closing branches; 3) the availability of alternative delivery
mechanisms, such as banking by telephone, computer, Automated Teller Machines
(ATMs), and mail:"* and 4) the range of available services, including nd;l-crgdit services,
and the degree to which services are designed to meet the needs of cc;nsumers at various
income levels'® (GAO, 1995). The community development portion of the test includes
the provision of community development services and their responsiveness gnd
innovativeness. The most important performance factor, however, is :the gebgraphic
distribution of the institution’s full-service branch locations.

At the request of the House Banking Committee, the General Accounting Office
(GAO) conducted a review of the revised guidelines during 1995. Th:el GAO conducted

interviews with industry representatives, community groups, and regulatory officials and

- identified the following issues as ongoing concerns regarding the revised regulations:

e Inconsistency in applying standards resulting in part from examiners having
considerable discretion in interpreting standards

e Continued uncertainty regarding assessment of performance criteria

minority-owned institutions in the inner city, making donations to low-income housing initiatives, or
purchasing bonds and mortgages used to finance low-and moderate-income housing.

* Alternative delivery mechanisms, such as ATMs, are considered only to the extent they are effective
alternatives in meeting the needs of low- and moderate-income consumers (GAO, 1995).

'* Examples of tailoring services to meet the needs of low-income consumers might include offering low-
balance checking accounts or extended lobby hours. "
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e Omission of proposals to strengthen CRA enforcement beyond denials of

expansion applications

¢ Increased data collection and reporting requirements for largé institutions, while

exempting small institutions from additional data requirements

2.1.3 Enforcement of the Fair Lending Laws and CRA *

’ The fair lending laws and CRA are enforced in three ways. First, the federal
supervisory agencies may take action in response fo complaints about institutions.
Second, consumers or the Department of Justice may bring a civil court action against an
institution. Third, the supervisory agencies may take remedial or punitive action against
an institution as a result of violations discovered in a compliance exanﬁhation.

Compliance Examinations. Enforcemenfc of CRA, FH Act and ECOA rely heavily

on the examination process. The supervisory agencies conduct on-site ‘consumer
compliance’ examinations that are modeled after the safety and soundness examinations.
Examinations generally take place every eighteen months to two years. Institutions with
poor compliance records may be reviewed more frequently. Those with the lowest CRA
rating—‘substantial non-compliance’—are often examined every six Iﬁonths, with
performance tracked quarterly (Garwood and Smith, 1993).

Examiners look for evidence of overt, disparate treatment and :disparate impact
discrimination in underwriting, pricing or marketing based on a prohibited factor, as well

as evidence that lenders ‘steer’ prbhibited basis applicants to inferior loan products. Table
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AS lists the ‘risk factors’ investigated by examiners for each of these c'ategoﬂés.

Regarding disparate treatment in underwriting, large disparities in denial rates for
applicants of different race within income categories warrant further investigation. Other
indicators are disparities in application processing times, a higher propvo,rtion of withdrawn
or incomplete applications, subjective underwriting criteria, and lack c;f clear
documentation and guidance in making exceptions to underwriting critéria (FFIEC, 1998).

Since the early 1990s, statistical tests have been commonly embloyed in examining
the underwriting practices of large institutions (Walter, 1995). The tests use multiple
regression techniques to investigate the correlation between the ﬁequepcy of denials and
minority status, holding constant other factors in the application. Typically, this consists
of a logistic regression where the independent variable is a binary variable incllicating
whether the application was accepted or rejected. Only one in ten institﬁtior;s geﬁerates
enough applicants in both non-minority and minority categories to allow for valid
statistical testing (Walter, 1995). Since lending volume is concentrated in the largest
institutions, however, a large portion of mortgage loans is subject to the techniqugs
(Walter, 1995).

For those institutions where sample size is too small to justify statistical tests, less
formal tests are employed. These tests are also used at largé institutions to further
investigate exceptions identified by the statistical techniques. Examiners form a sample of
accepted and rejected applicants, focusing primarily on marginal approved and denied

applications. Detailed information from the credit file is used to identify cases where
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applicants from the prohibited basis group and those from a control group are similarly
qualified but have different credit outcomes. The examiner documents the extent to which
applicants in the prohibited basis group received different assistance in the application
process, and whether waivers of credit policy were applied unevenly to the two groups.
Where potentially discriminatory outcomes are identified, a more intensive examination is
conducted, and underwriters are given an opportunity to explain the reasons for the
outcomes. |

Disparities among interest rates, fees or points charged to applicants who differ on
a prohibited basis characteristic are a potential indicator of discriminaltion in the pricing of
loans. Others include any relationship between loan pricing and compensation of loan
officers, and the presence of broad discretion in pricing. Examiners f;)nn samples of loans
for the prohibited basis group and a control group that closed on the same dates. They
also control for whether loans were sold or held in portfolio, since this will inﬂugnce
pricing. The examiner seeks to identify loans where the controi grouplapplicant receives
favorable pricing despite their having negative creditworthiness factors that are equal to or
worse than the prohibited basis group applicant.

Discrimination in lending can occur before the decision to acc‘e:pt or reject the loan.
Steering violations involve a decision by a lending institution’s personnel to guide an
applicant’s choice between loan product types that differ in their quality. Institutions that
offer government-insured loans as well as conventional loans are invesjcigated for potential

steering of prohibited basis applicants to the government-insured product, since
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government-insured loans are generally more expensive than conventional loans.

Institutions that have a ‘sub-prime’ mortgage subsidiary are evaluated for potential
steering of applicants to the subsidiary. Sub-prime loans are usually reserved for
customers that have one or more serious derogatory factors in their c;redit record, and are
significantly more expensive than ‘prime’ loans. A significant difference in the percentage
of prohibited basis applicants applying for government-insured or sub-prime loans as
compared to a control group is considered an indicator of potential discrimination. The
process for recommending loan types and referring applicants to subéidiaries is also
‘considered (see Table AS5).

Another form of discrimination that affects the volume of loans from protected
classes involves the marketing of loan products to the congumer. Ex@efs compare the
racial and gender makeup of the institution’s application pool to that of its market area.
Significant differences for a prohibited basis group may indicate that the lender
discourages applications from this group by ‘prescreening’ applicant#.; The institution’s
choice of media and geographic distribution of marketing programs and mailingllists are
also considered. A lender may also be in violation if it solicits business from realtors,
brokers, home improvement contractors, and othef agents that it knows would serve only
one racial or ethnic group in the market.

The ‘redlining’ portion of a compliance examination attempts to identify whether
portions of the lender’s ﬁarket area that are populated predominantly by low-income

residents and members of racial or national origin minority groups are under-represented
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in its loan applications, approvals, and marketing efforts.’® Differences by gedgraphy in

marketing, appraisal practices, application processing, pricing, evaluation of collateral, and
the geographic distribution of branches are also considered. The examination can be
adapted to include access to credit for areas of geographic concentration on prohibited
bases other than minority or income status, such as age.

Investigation of redlining issues requires the examiner to determine the appropriate
market area for evaluation. As discussed previously, CRA requires an institution to define
its CRA assessment area. However, in some cases this definition may Be too limited. The
FFIEC fair lending examination guidelines state that access to credit should be compared
in areas where the lender actually marketed and provided credit, and where it could
‘reasonably be expected’ to have marketed and provided credit. Som‘e‘portion of this area
might extend beyond the CRA assessment area. After the market area is defined, the
examiner must delineate those areas within the market that are predominantly minority or
non-minority in composition. The process for comparing outcomes is similar to that used
in the underwriting analysis, except that applicants are placed in prohibited basis and
control groups based on characteristics of the neighborhoods from which they arIe drawn.

Denial of Expansion Applications. The primary enforcement mechanism of CRA. is

the denial of an application to undertake expansion of a depository institution. While

CRA performance is not the only factor to be considered in approving an application, it

16 The practice of redlining is a violation of the FH Act and ECOA in addition to the CRA. The CRA
examination is a major component of an institution’s compliance examination. In some instances, such as
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may play a major role (GAO, 1995). Supervisory agencies have come under criticism by

community groups and some members of Congress for the relatively small number of
applications denied due to CRA issues (GAQ, 1995). Table A6 lists fhe number of |
applications and denials by regulator from 1989-1996. The supervisory agencies have
defended their record of denying few applications by stating that theyvclonsider such action
to be a last resort (GAO, 1995). The FRB and FDIC have approved épplications
conditional on commitments for increased investment or lending eﬁ'orlté in low-income
neighborhoods. However, the guidelines require that such commitments can only be used
to remedy specific problems in an otherwise satisfactory record. The FDIC and IbTS have
typically granted only conditional approvals based on commitments, v:\'here fhe transaction
cannot be consummated until the commitments are realized (GAO, 1995). Table A7
shows the number of applications approved with commitments by regixlator from 1989 to
1996. |

To provide incentives for institutions to comply with the provisions of CRA, the
regulation allows community groups and competing institutions, in addition to the
regulatory agencies, to participate in the approval process for proposed branch expansion,
merger, acquisition, or deposit insurance. CRA protests of expansion applications are
potentially very costly in that the& generate negative publicity and may require the

expenditure of significant resources in formulating a response, including the commitment

when an application for a depository facility is pending, a CRA examination is peiformed independently
from the examination of compliance with the other regulations.
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of financial resources to address community needs. Moreover, protests can disrupt the
market timing of strategic initiatives, such as merger plans, resulting in costly delays.
Protests by community groups frequently result in financial commitments from

institutions in exchange for withdrawal of a challenge. The industry has expressed
concern that protests, and the associated negative publicity and threat of public hearings,
are often used to force lenders to make such commitments (GAOQ, 1995). Table A8 lists
the number of protests and associated denials of applications between 1989 and 1996. In

| order to expedite the application process, supervisory agencies frequently facilitate
meetings between the parties, encouraging them to resolve their differences prior to formal
submission of the application (GAO, 1995). The regulators do not, however, sanction or

enforce any resulting agreements.

2.1.4_KEffectiveness of CRA

If CRA is effective, the result will be an increase in lending to low- and moderate-
income neighborhoods. While CRA does not address racial disparities specifically, the
concentration of minority populations in these areas implies that these disparities should
decline as well. On thg other hand, Masulis (1980) argues that the regulation may have
the opposite effect since CRA grants lenders latitude in defining their service area. The
fair lending laws limit a lender’s ability to vary mortgage loan terms across borrowers.
Significant variance in terms across borrowers or neighborhoods that differ on a prohibited

basis put the lender at risk of increased regulatory scrutiny and punitive action. If
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prohibited basis applicants or neighborhoods are characterized by significantly higher risk

characteristics, such as higher property depreciation rates or lower applicant credit quality
on average, then lending to groupstargeted by CRA may be unproﬁt%b,le. Sincg lenders
are unable to significantly vary loan terms to either reduce the risk or: earn higher revenues
as compensation for the increased risk, they may attempt to reduce thé amount of loans
made available to these segments of the applicant population. Masulis argues that in order
to accomplish this objective, lenders may strategically locate their oﬂ"lc;,es in a way that
avoids inclusion of low and moderate-income neighborhoods in their CRA assessment
area, and lending to those neighborhoods will decline as a result.

Empirical tests offer only limited support for the effectiveness of CRA. As
discussed earlier, Evanoff and Segal (1996) demonstrate strong loan gfowt}:1 to low and
moderate income and minority groups during 1990-1995. The data also indicate a decline
in the odds for denial of minority applicants relative to non-minorities. "One' poténtial
explanation for this increase in lending to groups targeted by CRA is Fhat lehding
institutions were responding to increased regulatory influence during the period. The
authors investigate this hypothesis by comparing trends in denial rate:dispal':ities for
depository institutions with mortgage companies fhat report their HMDA data to HUD. It
is generally believed that the HUD-regulated lenders are subject to less stringent
regulatory oversight thaﬁ the depository institutions (Evémoﬂ‘ and Segal, 1996). Thus, if
observed declines in racial disparities are driven largely by regulatory pressure, the HUD-

regulated entities should exhibit less significant declines than the non-HUD group. The
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evidence provided in the study, however, does not support this hypotﬁesis. The data
reveal similar trends in disparities for both groups, and the authors conclude that the
overall trend “may not be the result of increasing regulatory scrutiny” [Evanoff and Segal
(1996), p. 38].

Schill and Wachter (1994) take a similar approach to test the effectiveness of
CRA in five metropolitan areas using the Boston Fed data set. They test whether lending
to low- and moderate- income neighborhoods differs for institutions ‘sﬁbject to CRA
relative to mortgage companies not covered by the regulation. A significant difference
across regulated and non-regulated institutions is found in only one of the five
metropolitan areas, suggesting CRA does not consistently effect mortgage lending
outcomes."’

In order to avoid the potential costs associated with a poor CRA rating, one
hypothesis suggests ihstitutions might establish minimum thresholds for lending volumes in
low-income areas and among minority populations. Evanoff and Segal (1997) develop a
model in which institutions strategically respond to fair lending regulation by targeting
acceptable year-end racial disparity ratios. One scenario considered islthat the institution
‘window dresses’ its performance by adjusting its underwriting criteria in the latter part of
the year to compensate for poor year-to-date performance. An alternative approach is

that institutions will implement special marketing programs at specific time intervals

'” Significant differences are found in the Boston MSA only. Other MSAs included i in the study are
Atlanta, Houston, Los Angeles, and Philadelphia.

30



during the year in order to enhance the probability of compliance. Either of these
scenarios creates the potential for intrayear variation in observed disparities.

The study provides 20 quarters of data on denial rates spanning 1990-1994 that
demonstrate substantial intrayear variation, with consistent reductions in denial rates
occurring after the first quarter of the year. There is also significant variation in the racial
disparity of denials, which show a reduction occurring in the fourth quarter relative to the
first three quarters of the year. The empirical results indicate that window dressing occurs
for those institutions actively engaged in merger activity, but is not a significant
phenomenon for the full sample. Finally, there is evidence that window dressing is more
prevalent in the latter part of the study period, consistent with the authors’ contention that

costs associated with non-compliance increased during the period.

2.2 Discrimination in Mortgage Lending

The fair lending laws and CRA are designed to prevent discrimination in lending
markets. There continues to be considerable debate, however, regarding the extent of
such discrimination. Empirical research in this area has developed along four lines: 1)
application accept/reject studies; 2) default rate studies; 3) institution performance studies;
and 4) redlining studies. An overview of the research in each of these classifications is

provided in this section.

Approval/Denial Studies. Most empirical studies that employ the HMDA data to

test for racial and neighborhood discrimination have concluded that economic differences
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account for observed disparities in denial rates.'® The HMDA data, however, provide only
limited information applicable to the credit decision. Specifically, the data do not include
information regarding credit history, personal debt ratios, loan-to-value-ratios, or other
information considered important to mortgage underwriters. The most notable of the
accept/reject studies was conducted by The Federal Reserve Bank of Boston. The study
examines the lending patterns of Boston area mortgage lenders during 1990. The authors
use a much more extensive data set than any prior study for racial discrimination, allowing
them to control for applicant credit history, personal debt burdens, employment history,
and personal wealth, among other factors. The results indicate that a;ﬁer controlling for
economic characteristics, Elack and Hispanic applicants were more likely to be denied
mortgage credit than similarly-situated white applicants (Munnell et al., 1992). The study
received great attention in the press and heightened concerns regarding the existence of
racial discrimination in mortgage markets."” Largely as a result of the Boston Fed study,
the federal supervisory agencies altered their fair lending examination procedures, and
secondary market agencies re-examined the impact of their credit guidelines on mortgage

approvals.

'8 Examples of studies using HMDA data and finding either weak or no evidence of racial discrimination
in mortgage lending include Black, Schweitzer, and Mandell (1978), Avery and Buynak (1981), Canner,
Passmore and Smith (1994), Schill and Wachter (1993), Berkovec, Canner, Gabriel, and Hannan (1994),
and Holmes and Horvitz (1994).

' Examples of articles in the popular press discussing racial disparities in mortgage lending include
“Loan Denial Rate Is Still High for Blacks”, The Wall Street Journal, December 21, 1993; “Sniffing Out
Unfair Lenders”, Business Week, October, 1993; “Under Strong Pressure, Banks Expand Loans For
Inner-City Homes”, The Wall Street Journal”, February 23, 1994.
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Subsequent studies have criticized the validity of the results reported in the Boston
Fed study. Day and Liebowitz (1993) report that the Boston Fed results are biased as a
result of data errors, noting several examples of data that were obviously miscoded. Zandi
(1993) reports that the omission of an important credit risk variable in :the Munell et al.
work is responsible for the race effect found by the Boston Fed.

A comprehensive review of the Boston Fed study was undertaken by Horne
(1994). In addition to evaluating the influence of data errors and omitted variables, the
author examines the sensitivity of the race effect to model speciﬁcatioh, using a subset of
the Boston Fed data that consists of the FDIC-supervised institutions. A review of the
credit files confirms that serious data errors are present, and that omission of important
credits factors potentially bias the results. The findings shed additional light on
measurement problems with the Boston Fed study by reporting that in many cases the
dependent variable—application outcome—was inaccurately measured.l For example,
several withdrawn applications were coded as denials. Furthérmore, the results challenge
the stability of the Boston Fed parameter estimates when errors in variables are corrected
and modifications to model specification are made, such as including a bina;ry variable
indicating whether the applicant met tﬁe lender’s underwriting criteria.

A further criticism leveled at these studies is their use of single-equation models to
test for discrimination. Rachlis and Yezer (1994) argue that single-equation techniques
can only test for the absence of discrimination, since the coefficient on race is biased in

favor of finding a discrimination effect. Applicant self-selection of underwriters and
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selection of loan terms introduce bias in the single-equation approachés, since these
factors are assumed to be exogenous in these models. Yezer, Phillip%s,' and Trost (1994)
provide empirical support for this single-equation bias by conducting Monte Carlo
simulation on the Boston Fed data.

Browne and Tootell (1995) conduct a follow-up analysis to respond to the
criticisms leveled on the initial Boston Fed study. They provide revised model estimates
and find that the race effect persists after incorporating changes that @ddress-various
critictsms of the original model. Separately, Glennon and Stengel (19:9:4) al§o support the
findings of the original Boston Fed study, after adjusting for the various criticisms of the
data and methodology.

Default Rate Studies. The default rate studies compare the défault e;xperience of
minority and majority borrowers on the hypothesis that if minorities are held to a higher
+ credit standard, then default rates should be lower for the minority group. A study by
Berkovec et al. (1996) is representative of this line of research. The authors find a higher
likelihood of defaults and higher loss rates for black borrowers, after controlling for
various characteristics of the loan, bqrrowgr, and property. The results suggest lenders
are holding black borrowers to a lower credit standard than whites, pérhaps as a means of
ensuring compliance with regulatory requirements. |

Ferguson and Peters (1995) have criticized the use of equal or higher default rates
for minorities as evidence that minorities are not victims of discrimina'fory treatment.

They argue this conclusion ignores differences in the distributions of credit quality for the
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minority and majority applicants. The fact that the average credit quallilty of minority
applicants is lower than that of majority applicants implies that for any credit standard, the
average credit quality of minority borrowers (approved applicants) lie:s"below that of
majority borrowers. Thus, while default rates for the applicants at th(; fnargin (those who
just meet the credit standard) should be equal, average minority default rates can exceed
majority default rates even when minorities are discriminated against. :'ghe analysis also
has implications for using denial rates as evidence of discrimination. Tﬁe differerices in
average credit quality will ;esult in higher denial rates for minorities, e'vgn when no
discrimination occurs.

Ferguson and Peters summarize their results using the two-by-two matrix in Figure
1, which characterizes denial rate and default rate possibilities. The ﬁrsf row represents
the common finding with respect to denial rates, that is, minority deniafs (Dgrﬁalm) exceed
majority denials (Denial,). The lower average credit quality of minoritr:y borrowe’rs leads
to the conclusion in the upper left cell of the matrix, where the denial rate and default rate
are both lower for the majority group. In this scenario, the respective :qredit standards for
minority and majority borrowers can have any relationship with each o:ther if they are
relatively close in magnitude, and still generate higher denial and defau'l';c. rates for
minorities. Thus, no conclusion can be drawn regarding discrimination. In the upper right
cell, we can conclude that minorities are discriminated against because théy generate

default rates that are less than or equal to the majority group, despite fxxinority borrowers’

having lower than average credit quality.
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Denial,, < Denial,,

Denial,, > Denial,,

Default,, < Default,,

Default,,_z Default,,

No inference can be drawn

Minorities are discriminated

against

The majority is

discriminated against

This combination cannot be

observed

Figure 1

Denial rate and default rate possibilities matrix

This result would require(minority applicants being held to a higher credit standard, and

contradicts the common assertion of the default rate literature that equal default rates

imply an absence of discrimination.

The result represented by the lower right cell will not be observed, given that minority

average credit quality is lower than the majority average. In order for the majority to

experience higher default rates, they must be held to a higher credit standafd, However,

this would result in an even greater disparity in the average creditworthiness of approved

majority and minority applicants, résulting in higher default rates for rrﬁnorities. This

result indicates that it is not possible to equate both denial rates and default rates across

the two groups when there are differences in average credit quality (F érguson and Peters,

1995).

Finally, in the lower left cell majority applicants must be held to a higher standard in

order for them to experience greater or equal denial rates while defaulting less frequently
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than minorities. In summary, lending discrimination may be detected ﬁsing ;ienia’l and
default rates in the two cases where one group experiences higher deﬁial rates but lower
default rates. Furthermore, equal denial and default rates do not imply non-discrimination.
Instead, equal default rates are indicative of discrimination against minoﬁty applicants
while equal denial rates are indicative of discrimination agains'; majority appiicants. The
only outcome that can be consistent with non-discrimination is the upb'er leﬁ cell.
However, discrimination against the majority or minority is also possible in this scenario.
This ambiguity leads Ferguson and Peters to argue against using denial rate or default rate
outcomes to test for discrimination. Instead, they recommend the tesfs of bank
performance, and cite Becker’s (1971) argument that discrimination will be evident where
institutions forego profitable opportunities to satisfy a “taste for discri'.rri1ina¥ion.”

Performance Studies. The empirical studies of bank performance proceed along
two lines. The first measures the profitability of making loans in low-income
neighborhoods. If this lending is unprofitable, then CRA will adversely affect the
performance of institutions that comply with its requirements. The second area
investigates the impact of discrimination on institution performance. Becker’s (1971)
hypothesis suggests that when some group of lenders chooses to discriminate and forego
profitable lending opportunities, others non-discriminatory lenderg w111 énjoy' profitable
opportunities in the minority community. Under this hypothesis, 'eﬁ'ecti\(e enforcement of
CRA should result in improved performance among banks that previoﬁs‘ly chose to

discriminate in the absence of regulatory constraints.
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Among the limited number of studies in the first vein of performance-related
research, Canner and Passmore (1996) find no evidence of lower proﬁtability for banks
.concentrating in low-income markets. The findings of other studies a1;e consistent with
these results. Beshouri and Glennon (1996) and Malinquist, Phillips-Pjatrick, and Rossi
(1997) find that while low-income lending generates higher operating t:ésts, overall
profitability is not adversely affected. Thus, the evidence suggests that CRA does not
allocate credit in an uneconomic fashion or adversely affect proﬁtability in the banking
industry. |

The second line of research has investigated the performance of minority-owned
institutions, since these lenders may be less likely to discriminate against minorities. This
difference in discriminatory behavior is consistent with the “cultural aﬂ%ﬁtf’ hypothesis
developed by Calomiris, Kahn, and Longhofer (1994). The authors arsigi;e that a lack of
familiarity with the culture of minority applicants may cause white loari i)ﬂicérs t(i treat
minorities differently. In particular, lenders may be more likely to rely fon information that
can be acquired at a low cost for minority applicants, such as the basiq:ihfomiation in the
credit application, since the cost of obtaining additional information is highef due to the
cultural differences. Hunter and Walker (1996) provide some empiricai;support for this

hypothesis. Using the Boston Fed data, they find that marginal black and Hispanic
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applicants are held to a higher standard on objective information such as credit history and
debt obligations.”

If disparities in cultural understanding are less prevalent at minority-owned
institutions, and if discrimination is practiced by other lending institutions, then the
minority-owned institutions should experience lower minority denial rates and greater
profitability, ceterus paribus. Thus, comparing the profitability of minority-owned
institutions affords an opportunity to test Becker’s (1971) hypothesis. The empirical
results in this area generally do not support these conclusions. A number of studies
document lower profitability at minority-owned banks, including Bates and Bradford
(1980), Boorman and Kwast (1974), and Brimmer (1971). These findings suggest
discrimination is not an economically significant factor in mortgage markets.

Redlining Studies. The fourth group of empirical studies investigates the practice
of redlining at financial institutions. These studies attempt to determine whether the
supply of funds to a neighborhood is influenced by the racial composition of the
neighborhood. Early studies have been criticized for suffering from omitted variables bias
(Holmes and Horvitz, 1994). If certain attributes of a neighborhood that are correlated
with race are not captured by the explanatory variables, then the influence of these
attributes will affect the coefficient on the race variable. For example;, a more recent study

by Holmes and Horvitz (1994), who examine mortgage flows in Houéton, Texas, finds

?! The authors employ a logistic regression model to predict the accept/reject decision, and find
statistically significant interactions of the credit history and debt obligation variables with the race
variable.
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that the exclusion of certain risk attributes that proxy for the probability of default and
price depreciation results in a finding of redlining. Conversely, when these risk attributes
are included, the racial composition of a neighborhood does not inﬂue'rice the allocation of
credit. Another frequent criticism of redlining studies is their lack of control for demand-
side influences (Holmes and Horvitz, 1994). Holmes and Horvitz attempt to address this
by controlling for the scale of the census tracts and the historical mobility of iapplicants in
the tract.

The methodological problems inherent in studies of redlining have led some
researchers to prefer less formal techniques. For example, Benston and Horsky (1992)
employ survey data in a study of redlining in several U.S. cities. They survey homebuyers
and sellers regarding difficuities they experienced in completing purchase and sale
transactions. The survey specifically asks participants whether a lender of real estate agent
either stated or implied that the neighborhood in which a property is located might make
obtaining a mortgage more difficult. The authors conclude that there is a lack of evidence
of discrimination or unmet demand.

In summary, after much empirical research on the topic, debate continues

regarding the economic significance of discrimination in mortgage lending markets.

2 In calculating the dependent variable, the authors divide the number of loans made by the number of
owner-occupied units in the tract to account for scale. They include three measures of mobility: 1) the
percentage of residents who moved in during the previous five year; 2) the change in the percentage of
owner-occupied units; 3) the percentage of rental units.

40



Additional empirical work and continued improvement in empirical techniqﬁes and data

availability will be required to definitively resolve this debate.

2.3 Factors Affecting Mortgage Appliéant Default Risk Estimates

Changes in estimated default probabilities clearly will influence the rate of
mortgage approvals. As overall estimates of default probabilities decline, acceptance rates
;lt the lower end of the credit applicant distribution will increase. Since minorities
represent a disproportionate percentage of lower-quality applicants, racial disparities in
mortgage flows should diminish with improvement in general econofnic conditions that are
correlated with mortgage default and the overall credit quality of mortgage applicants. I
hypothesize that changes in economic conditions in the MSAs included in this study
contribute to observed changes in racial disparities during the study period.

Quercia and Stegman (1992) provide a comprehensive review of the literature in
residential mortgage default, citing 29 empirical studies completed over a 30 year period.
The most persistent variable contributing to mortgage default in these studies is the loan-
to-value ratio. Avery, Bostic, Calem and Canner (1996) report that for 30-year fixed rate
mortga:ge loans, default on those with a 90% 10an-£o-va1ue at origination is 23 0% more
likely than on loans witﬂ an 80% loan-to-value. Moreover, the default rate for FHA-

insured loans with down payments of less than three percent is double that of loans with
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10-15% down payments, and five times as high as those with down playmen'ts of 25% or
more.”

Mortgage originators, insurers and secondary market underwriters focus heavily
on debt burden ratios. The three government sponsored enterprises (GSEs) active in the
secondary market for mortgages—the Federal National Mortgage Association, the Federal
Home Loan Mortgage Corporation, and the Government National Mortgage Association
—all establish maximum acceptable ratios of applicant debt-to-income. Studies employing
the HMDA data, but lacking other applicant information, typically include some
combination of applicant income, the loan amount, and the loan-to-income ratio to capture
the effect of these requirements.

Holding loan amount constant, higher applicant income should improve the
prospects for debt repayment. | Similarly, holding income constant, a smaller loan amount
places a lower debt service burden on the borrower, reducing the likelihood of default.
Quercia and Stegman (1992) report that loan-to-value ratios are inversely cqrrelated with
income. The HMDA data lack information on the property’s appraised value. The
empirical models developed in chapter 4 include both applicant income and loan-to-
income to proxy for the effect of loan-to-value ratios on underwriting decisions.

Schill and Wachter (1993) argue that declines in home values 1n specific

geographic areas are correlated due to externalities. Homeowners with lower incomes are

3 Avery et al. cite “The state of the Private Mortgage Insurance Industry,” Special Report, Duff and
Phelps Credit Rating Company, December 1995.
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unable to invest in home repairs. This pattern reduces property values, leading to lower

investment in home repair by neighboring homeowners. Thus, ex-ante forecasts of future
changes in home value, and therefore mortgage loan approval rates, are likely to exhibit a
positive relation with both applicant income and average income for households in the area
in which the applicant resides. Furthermore, homes in neighborhoods with low levels of
owner-occupancy and high vacancy rates are more likely to decline in value. Homes
occupied by tenants and vacant properties are less likely to be maintained adequately.
Vacancy rates may be indicative of a perception that ongoing investment in homes in the
area is not economically rational.

The condition of the macro-economy in the MSAs under study is anpther factor
likely to influence lenders” assessment of default probabilities. General improvement in
measures such as income and employment should lead to improvements in the overall
credit quality of the applicant pool, and should lessen the likelihood of the default
“triggering events” discussed by Avery et al. (1996). They emphasize the dual role of
such events, concurrent with low equity values, in leading to the borrower’s decision to
exercise the default option. A triggering event by itself does not cause default, since a
borrower with positive equity in the home could sell the home to realize the value of the
equity. However, where equity is negative this is not an option, and default is more likely.

Loss of income resulting from unemployment is perhaps the most common such
event, and the unemployment rate is included as a proxy for regional income variability in

several default studies. Studies by Williams, Beranek, and Kenkel (1974), Campbell and
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Dietrich (1983), and Case and Shiller (1996) find significant positive correlations between

default probability and regional unemployment rates. Case and Shiller (1996) also find
that foreclosure rates are inversely related to lagged changes in state-level per capita

personal income. Separately, Evanoff and Segal (1996) find that the growth rate in real

gross domestic product has a significant positive relation with the growth rate in mortgage

originations in the U.S. during 1970-1995. Not surprisingly, given thé important role of

the loan-to-value ratio in predicting mortgage default rates, regional changes in real estate

prices have a significant influence on default outcomes. Case and Shiller (1996) find that
binary variables for quarters in which nominal house prices in a state fell significantly are

highly significant in explaining foreclosure rates during 1975-1993.

2.4 _Bank-Specific Factors Influencing Portfolio Choice
The financial health of financial institutions in the U.S. has improved significantly

since the most recent economic contraction during 1990-1991. Asa result, banks may
respond to reductions in their financial risk (leverage) by simultaneously increasing their
asset risk, as suggested by mean-variance models of portfolio choice. Koehn and
Santomero (1980) and Kim and Santomero (1988) argue that regulatofy efforts to
increase capital levels and thereby reduce bank risk will be unsuccessful if banks respond
by increasing asset risk to reach their desired position on the efficient frontier. If
institutions lower the acceptable mortgage underwriting standards to iﬁcrease asset risk,

then mortgage lending disparities are likely to decline, since as discussed earlier, data on
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the distribution of risk attributes of mortgage applicants demonstrate that minorities

represent a disproportionate percentage of the marginal loan applicants.

Several studies offer empirical evidence of bank lending responding to financial
condition and performance. For example, Shrieves and Dahl (1992) ‘emplo'y a
simultaneous equations framework in which the capital level and level of asset risk, as
proxied by a risk-weighted asset measure similar to that used by the regulatory agencies,
are treated as endogenous variables. The results show a positive relgtionship between
changes in capital and asset risk, supporting the mean-variance portfolio choice assertion
that managers use leverage and asset risk as substitute mechanisms in achieving the
desired risk level. Additional evidence is provided by the empirical literature relating to
the so-called “credit crunch” of the early 1990s. Numerous studies document a
contraction in credit flows, especially to small business, during 1990-1991. This period
was characterized by increasing capital requirements and loan losses at commercial banks,
resulting in capital deficiencies, combined with an economic contraction. While there is
considerable debate regarding the relative contribution of “supply side” and “demand side”
factors to the contraction of credit flows, several studies contend that bank’s willingness
or capacity to lend dirnihished during the period.z"1 This evidence of loan grpwth
responding to bank financial cqndition and performance provides em;lailrical support for the

hypothesis that improvements in bank balance sheets and profitability during the 1990s

24 See Syron (1991), Bernanke and Lown (1991), Peek and Rosengren (1993), Hancock and Wilcox,
(1992), Furlong (1992), Shrieves and Dahl (1995). .
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may have encouraged financial institutions to alter their portfolio characteristics by easing

credit standards and setting a higher target risk level as the economic expansion
progressed.

Black, Collins, and Cyree (1997) investigate the influence of lender-specific risk
attributes on mortgage flows. They develop an empirical model that I'Ineasures the
influence of loan loss reserves, charge-offs, core deposits, equity capital, and return on
assets on mortgage loan approval probabilities. Separate logistic regression's are
performed for 49 White-owned and 32 black-owned institutions using annual data for
1992 and 1993. Overall, the results reported by Black et al. (1997) are consistent with
more liberal credit standards being applied at banks that possess strong levels of capital,
liquidity and profitability. They reveal that higher levels of capital, inc;luding both equity
and loan loss reserves, have a significant positive relationship with apprjoval rates. These
results are consistent with the theory that financially strong banks may be more aggressive
in their asset portfolio decisions. Liquidity is found to have a significant pos'itive,relation
with approval rates at the black-owned institutions. Profitability as mgasured bS/ ‘ROA
also has a significant and bositive relationship at the black-owned lendérs. The authors
report that the coefficient on charge-offs as a percent of assets, Whiéh:i's positive and
significant at the black-owned lenders, has the “wrong sign”. However, a positive

relationship between contemporaneous charge-offs and acceptance rates is not surprising,
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since those lending institutions with the most aggressive lending postlﬁr'e will likely
experience higher loan losses.

The degree to which banks specialize in mortgage lending may also influence their
aggressiveness in underwriting and thereby affect denial rate disparities. Ins:titutiqns
specializing in mortgage lending may realize economies of scale in various facets of the
lending process, such as data processing, marketing, and documentation. As a result,
lower per-unit costs may lead to higher acceptance rates for lenders specializing in

| mortgage products. Harrison (1998) provides empirical support for a positive relationship
between acceptance rates and mortgages as a percentage of assets, significant at the 1%
level. Black, Collins, and Cyree (1997) report that specialization increases mortgage
acceptance rates of black applicants. Also, the overall mortgage acce_p:tance rates at 32

| black-owned institutions increases with specialization in mortgages, as measured by

‘ mortgages as a percent of assets.
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Chapter 3

Model of the Mortgage Underwriting Decision and Changes in Denial Frequencies

Ferguson and Peters (1995) develop a model of mortgage underwriting in which
lenders ration credit by setting a minimum credit standard that is applied evenly to all
credit applicants. They demonstrate that when there are differences in credit quality
across racial groups, unequal denial rates are not evidence of discrimination. Rather,
equality of denial rates would require discrimination against the high quality group. A
similar analysis is used here to examine the effects of shifts in credit quality ﬁmong groups,
and changes in the minimum credit standard on racial disparities in mortgage denial rates.

In the underwriting process, mortgage lenders evaluate a number of factors to
arrive at an assessment of applicant credit-worthiness. Credit scoring models are
frequently employéd' as a means to filter a diverse set of variables into a single score for
each applicant. The model developed here assumes that lenders base their uhderwriting
decisions on such a composite measure of applicant credit quality, represented by 8. For
each applicant, lenders determine @ by observing a vector of applicant-specific

characteristics ( 4), as well as a number of variables measuring the quality of the
neighborhood in which the subject property is located (N ). Lenders also consider a

number of factors related to general economic conditions in their regional markets when

assessing €. Factors that are highly correlated with the probability of default on mortgage
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loans, (1 - F(8)), will be given the greatest weight in this process. Thése variables might

include home prices, unemployment rates, income growth rates, and personal bankruptcy
rates.”® Improvements in these economic factors reduce default probabilities, increasing
the estimate of & for all applicants. The vector of economic conditions considered in

estimating @is denoted E. The resulting 8( A4, N ,E) e [0,1] is the lender’s measure of

the probability of repayment of the loan. Lenders are assumed to observe @without error.
Moreover, 8is exoéenous and its measurement is not influenced by the mortgage
application process. |

Let the population of mortgage applicants adhere to a normal proBability density
function (PDF) f{6) and cumulative distribution function (CDF) F(6). In light of this
distribution, each lender establishes a minimum acceptable credit quality &', such that
applicants with < 6" are denied mortgage credit. Lenders are assumed to condition the
underwriting decision on & only, which is perfectly vobserved for both groups. Let the loan
amount for each loan equal $1. For simplicity, assume there are only two bossible
outcomes regarding repayment of the loan: 1) the loan is repaid in full and the lender earns
a rate of return on the loan equal to 7; or 2) the borrower defaults and the lender receives
no payment or other 4consideration, such that the lender suffers a loss of the entire $1 loan

amount. Thus, a lender’s expected profit on a loan, 7, is E(7) = 6r - (1 - 6),

% See section 2 for a discussion of the literature on mortgage default behaviors. '

49




where (1 - @) is the probability that the borrower defaults on the loan. Assume lenders
set & at a level that ensures each loan has a positive expected rate of return. Then the
credit standard must satisfy the following inequality: 8" > (1+r).

In addition to the market rate of return available on mortgage loans, lenders also
consider a number of measures of their own financial condition when establishing g,

represented by the vector L. For example, models of mean-variance portfolio choice

suggest lenders treat asset risk and capital risk as substitutes in complying with régulatory
limits on the total risk level (Koehn and Santomero, 1980). Thus, lenders may lower 6 in

response to improvements in measures of their financial condition and performance:

%/ <0. Finally, 6" depends on each lender’s unique credit policy and underwriting
oL

standards, denoted by C: 0%/, ~>0. Credit policy changes might include relaxation of
- oC

underwriting standards in response to regulatory pressure to increase lending to low-
income and minority segments of the institution’s service area. I assumle the credit
standard 4’ is set below the point of equal density of the distributions (the point where the
distributions cross one another). This assumption is consistent with data that show mean
denial rates for both the minority and white mortgage applicant distributions lie well below

the means of the respective distributions.?

2 Mean denial rates in this study are roughly 10% for white applicants and 21% for minority applicants.
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Assume the applicant population can be divided into two segirpents'possessing
economically significant differences in average credit quality. This. dséumption is
consistent with the evidence cited earlier regarding observed differences in credit quality
and default experience across racial groups. l;et the high credit quallty group exhibit
normal PDF w(6) and the low credit quality gr;)up have normal PDF. n'z(H)‘; Let the CDFs
of the two populations be #(6) and M(6), respectively. As a genefalizatioﬁ, and in
keeping with the literatpre and its findings, I will refer to the high credit qu'é.lity group W
as the “white” group and the low credit quality group M as the “minority” group. Assume
that W(6) exhibits first order stochastic dominance over M(4). This ‘d:omin"ance implies
that the mean quality of applicant-specific and neighborhood-specific éharacteri;stics for
whites (4., N,,) theoretically exceeds that of the minority group (4., N,,,). I assume that
other moments of the respective distributions do not differ signiﬁcémil'y. |

Given these assumptions, the average credit quality for the wiﬁfe and minority
applicant groups is: I
8, = owe)do and 6,=] om(6)de,
where 6.,> 0,.

This result is depicted in Figure 2. As the graph suggests, the credit quality of tﬁe
marginal accepted applicant in each group is equal to &/, ho'wever, the groups differ in

average credit quality by an amount equal to (8, — 6,,). The equalit?y'of the credit quality
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When average credit quality for the minority group (8.,) is below that of the white group (6,,), and the
same credit standard (6) is applied to both groups, the frequency of the minority applicant population
denied credit exceeds that of the white applicant population:

[ m@a©)> [ w(@)d(6).

FIGURE 2
Denial rate disparity prior to policy shift

of marginal applicants follows from the assumption that lenders base the credit decision on
@ only, which is measured without error. Figure 2 demonstrates that the differences in
average credit quality result in a higher denial rate for minority applicants relative to white

applicants. Thus, the disparity ratio, defined as the frequency of minorities denied credit '

o m©)d(6)

j:'w(e)d(ev)

relative to the frequency of white denials, exceeds 1.0: >1.0. As discussed

in the introduction, the raw disparity ratio is often cited as evidence of discrimination in

mortgage markets. However, as shown in Figure 2, unequal denial rates do not imply
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discrimination when average credit quality of the white applicant group exceeds that of the
minority group. Rather, equality of denial rates would necessitate white applicants being
held to a higher credit standard than minority applicants, or alternatively, minority

applicants being held to a lower credit standard.

Now consider the case in which a lender lowers 8" to 8 in response to
improvements in their own financial condition (4 L > 0) or regulatory influence on credit
policy (4 C <0). As a result, the frequency of mortgage applicant denials declines:

o* * . N o
.[0 f(6)d(6) < Ioe f(6)d(6). However, assuming the distributions of minority and

white applicant groups do not change (lenders draw from the same distributions in each

time period),”’ the reduction in the frequency of applicants denied is greater for the
g% %
minority applicant pool than for the white applicant pool: Igwm(e)d @) > L*,w(e)d ).

This result is illustrated in Figure 3.
An alternate scenario is that the lender does not change the credit standard, but
instead, the lender’s inferred average credit quality for the two groups changes. This

behavior occurs if, for example, improvements in general economic conditions (4 E > 0)

result in lenders lowering their estimate of average default probabilities on mortgage loans.

27 This assumption points out the importance of controlling for changes in the relative demand for
mortgage credit for the two groups when performing empirical tests of the model. The empirical models
developed later accomplish this by including a measure of minority representation in the applicant pool.
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e &6 6, 6. .
When the credit standard is lowered to 6" from &', the reduction in the frequency of miriorities denied
credit exceeds the reduct.ion in the percentage of white denials:

[ m©)d(6)> [[.w©®)d(®).
This result also holds in the case where the credit standard is held constant, but both dlstnbuuons of credit
quality improve such that: A@, > A6, .

FIGURE 3
Denial rate disparity following policy shift

Consider the case in which average credit quality for both groups improves by the same
amount: A@,, = AG,, > 0. The result is the same as the case where the credit standard is

lowered, with changes in the frequency of minority applicant denials exceeding those of
white applicants. Clearly, any relative changes in average credit quality between the white

and minority groups, A6, — Ag,,, also will influence relative changes in the frequency of
. . . . . o* o* . .
minority and white applicant denials: Ie*'m(e)d(ﬁ) - J'e*,w(ﬁ)d (6). Specifically, if

average minority credit quality improves relative to average white credit quality (46, >
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A6,), then the ﬁequency of minority denials will decline at a faster rate than the frequency
of white denials, and vice versa.

The hypotheses developed here imply that relative changes in denial frequencies
depend on changes in the credit quality of minority and white applicaht groﬁps, A6, and
AB,, as well as changes in factors that influence the credit standard é', inclﬁding regional

economic variables E , lender financial characteristics L, and lender credit. policies C .

Let AD equal the change in the minority denial frequency minus the change in the white

denial frequency when the credit standard is lowered from 6’ to 9": ‘

AD = j;:,m(e)d(e)— j::,w(e)d(e).

Then a model of relative changes in denial frequencies can be written as:

AD = f(Aem’ Aeﬂ" A-@: Aé: Ag)

where A8, = f(A4,, AN, )and A8, = f{A4,, AN.,).

The model suggests four testable hypotheses:
H1: Improvements in macro-economic conditions and local housing markets lead to
a reduction in the racial disparity of morigage denial rates and an increase in
minority representation.
H2: Improvements in the financial condition and performance of morltgage lending
institutions lead to a reduction in the racial disparity of mortgage denial rates and

an increase in minority representation.
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H3: Financial institutions with poor CRA ratings respond to regulatory pressure by
targeting reductions in racial disparities in mortgage denial ra!tes and increases in
minority representation that are greater than those for institutions with stronger
historical CRA performance.
HA4: Increasing regulatory enforcement pressure on lending instituﬁons, beginning
in 1993, resulted in a regime shift in the racial disparity of mortgage denial rates
and minority representation in the mortgage applicant pool, as institutions altered
their underwriting standards and marketing efforts to increase 7énding to minority
applicants. ’

In Chapter 4 empirical models are specified to test these hypotheses. A number of

regional economic series (L_? ) and institution-specific financial variables ( L) are included
in the analysis. In order to capture the effects of changes in applicant-specific (4)and
neighborhood-specific variables ('), the model also includes the diﬁ”erences in the

averages of these characteristics for white and minority groups at the institution-MSA
level each period. Variables that proxy for regulatory influence are included to evaluate

the effects of any change in regulatory pressure on institution-level credit policy (C).
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Chapter 4
Empirical Techniques

4.1 Data Sources

This study employs quarterly data on all mortgage loan applications reported pursuant
to the requirements of the Home Mortgage Disclosure Act (HMDA) for the 28 quarters
during 1991-1997.% From the universe of applications, I select those originating in the 25
MSAs for which I have data on housing starts from the HAVER database. These MSAs
represented approximately 26% of the U.S. mortgage market in 1997. A list of the MSAs
included in the study is provided in Table B-1 in Appendix B. Only ';chose applications for
conventional home purchase mortgages for one-to-four family, owner-occﬁpied properties
generated by commercial banking entities or their mortgage banking affiliates are included
in this study. Mortgage product lines must be studied separately dué to diﬁ"ereﬁces in
underwriting standards across loan types. I focus on conventional loans since concerns
regarding lending discrimination are greater for this category than for govermnent-msured
mortgages, which are generally considered an inferior product choice due to their higher
cost.

I match the loan application data to the institution—speciﬁc ﬁﬂdncialfdata'using the

regulator—unjque institution identifier in the HMDA information. The bank performance

data are obtained from the Federal Reserve Bank of Chicago’s database of Consolidated

2 Although the HMDA data include information on specific application dates, t.hlS data is only made
available to the regulatory agencies for privacy reasons. The date information for this study was provided
by the OCC, and includes the quarterly period for each application rather than the specific date.
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Reports of Condition and Income (Call Reports) filed by all commercial banks. I also
collect the periodic CRA rating for every institution in the sample from the FFIEC. As
such, the firm-specific explanatory variables include capital to assets, charge-offs to assets,
return on assets, mortgage loans to assets, the growth rate in total assets, and the periodic
CRA rating. The sample includes an average of 320 commercial banks per.year ranging in
asset size from $11.8 million to $297 billion and operating in 25 different MSAs.

Absent a loan-to-value ratio, data from the 1990 U.S. Census are used to control for
the demographic and neighborhood characteristics of the census tract in which the subject
property is located. I match the census data to the geocode informatilon reported on each
of the applications in the HMDA data. The following census tract data are collected: 1)
the median household income; 2) the percent of rental households; 3):t,he percent of
vacant units; 4) the percent of households on public assistance; 5) thevpercent of female-
headed households; and 6) the percent of minority residents in the tract. These variables
are consistent with those factors identified by Schill and Wachter (1993) as being
important in forming ex-ante forecasts of mortgage default rates.

Finally, the data are matched to MSA and state-level quarterly macro-economic
series. I collect quarterly data on state-level gross product and unemployment from the
HAVER database to proxy for economic conditions in the state. At th’e MSA level, I
collect the number of new housing starts and the median home sales price for each quarter,

also from the HAVER database.
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4.2 Empirical Models

The hypotheses developed in Chapter 3 suggest that changes in denial rate
disparities and minority representation may reépond to discretionary behavior at mortgage
lending institutions. For example, regulatory pressure to improve performance under
CRA guidelines may result in banks establishing ‘target’ levels for maximum denial rate
disparities or minimum minority representation. Observed changes m the economy and
bank performance may indirectly affect these targets through their influence on
underwriting standards. For example, improvements in economic cor}ciitions that lower
default loss probabilities may result in a reduction in the underwriting standard and lower
disparity rates, ceferis paribus. Conditional on the established underwriting standard,
observed changes in the relative quality of minority applicants have a ;direct impact on the
level of denial rate disparities.

A partial adjustment framework is empioyed to model the response of denial rate |
disparities and minority representation to these factors.”’ In this framewo‘rk, the change in
these variables at each lending institution is a fraction of the difference betwéen the

lender’s ‘target’ and its observed disparity or representation during the previous period:
AD;'.: = ﬂ(D::r - Di,t—l) : ‘ ¢y

AMi,r = 7(M1:t _Mx.t—l) (2)

» When I discuss a ‘response’ of denial rate disparities or minority representation, I am referrihg to
changes in the ‘targets’ for these variables in the partial adjustment framework.
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where AD;; (AM;,) is the change in the denial rate disparity (minority representation) for
lender # during period 7, D";, (M) is the target disparity (minority representation), and
D;,.; (AM,.;) is the observed disparity (minority representation) in the previous period.
The partial adjustment approach recognizes that due to rigidities and costs of adjustment,
institutions are unable to completely adjust to the target in the current beriod. Rather,
they respond gradually toward the target, where the coefficients £ and Y measure the rate
of adjustment. The partial adjustment model has been used in the literature to model
changes in bank balance sheets. For example, Shrieves and Dahl ( 199,2)_employ the
framework to model banks' response to target capital and risk levels.

Consistent with the hypotheses developed in Chapter 3, the target disparity (D";,)
and target minority representation (M ;) are modeled as linear functions of variables in
five categories expected to influence underwriting decisions and mortg;age demand: 1)

concurrent characteristics of the applicant pools, A ; 2) concurrent quality of the
neighborhoods from which applicants are drawn, N ; 3) lagged changes in macro-
economic conditions in the MSAs in which the lending institutions op;rate, E; 4) lagged
changes in lending institution condition and performance L ; and 5) regulatory pressure on
lending institutions that influences credit policy, C. The fact that outcomes:for both

disparities and representation are components of an overall CRA assessment by regulators
suggests targets for these variables are jointly determined. As such, the endogenous

variables AD;, and AM;, are also included as explanatory variables in the opposite's
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equation, and the two-equation system is estimated using the two-stage least squares
method. Substitution of the variables determining the targets D", and M, in equations
(1) and (2) results in the “disparity model’ and ‘representation model’:

ADyi=ao+ SidMi; + BoBAis+ PuANs + BAE ey + BsALirs + BACis - BiDyrs + €0 (3)
AM, = by + nAD;: + 1oB;e + p3AN; + BAE e + B5ALyws + BACyi - piMier + € (4)
A detailed list of the variables in each category and their definitions is proviAded below.
The applicant pool variables are measured as the change in the average of minority
applicant characteristics minus the average of white applicant characteristics for each bank
in an MSA for a specific quarter. I assume that the targets established by lenders respond
gradually to changes in their own financial condition and performancé.l As such, the
institution performance variables are specified as the quarterly chaﬁge in a lagged four-
quarter moving average. This specification is consistent with the specification employed
by Berger and Udell (1994) in a model for bank portfolio responses to .changing risk
profiles. The economic variables are specified as lagged one-quarter growth rates in each
of the series, consistent with the lagged effect of these series on mortgage defaults
(Quercia and Stegman, 1994).

Proxies for regulatory influence include ti)e level of each bank’s CRA rating for
the previous quarter. A binary variable for observations in 1993 and later is included to
test for a regime shift in ;egulatory pressure during this peﬁod, as evidenced by the two-
fold increase in CRA protests. Quarterly binary variables are included to control for

seasonal differences in mortgage demand. Each observation is for a bank operating in an
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MSA in a single quarter. Thus, banks operating in multiple MSAs are represented by
multiple observations in a single period. The observations are weighted by the number of
applications used in calculating bank-MSA level means of applicant and census tract
attributes, ensuring that banks are represented in proportion to their share of MSA-level
mortgage market activity.>®*!

The definitions of the variables are as follows:

Dependent Variables
Symbol Definition

A DISPARITY The quarterly change in the percentage of minority applicant
denials minus the percentage of white applicant denials

AMINORITY  The quarterly change in the percentage of total applicants who are black
or Hispanic

Explanatory Variables

Applicant pool characteristics

Each variable is the contemporaneous quarterly change in the Bank-MSA level average
minority applicant characteristic minus the average white applicant characteristic

ALOANINC  The ratio of mortgage loan application amount to
applicant income

A INCOME The income of all applicants on the credit request

3 The sample includes only applications drawn from the 25. MSAs listed in Table B1. Thus, non-MSA
tracts in these regions are excluded.

3! An F-test for equality of the variance of the dependent variables grouped by application volume
indicates that observations with application volume below the median have variance that exceeds that of
observations with application volume above the median. Weighting the observations by the volume of
applications addresses the problem of unequal variance.
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Neighborhood Characteristics | |

Each variable is the contemporaneous quarterly change in the Bank-MSA level average
minority applicant neighborhood characteristic minus the average white applicant
neighborhood characteristic. Factor analysis is employed to create a factor score
representing ‘Neighborhood Quality’.

A MEDINC

A RENTAL

A VACANT

APUBLIC

A FEMHH

A MINTRACT

median household income

percent of rental houseﬁolds

percent of vacant units

percent of households on public assistance
percent of female-headed households

percent minority residents in the tract

Institution-specific variables

A CAPITAL
A CHARGES

AROA

A MORTGAGE

A SIZE

A SOLD

MINOWN

The quarterly change in the ratio of stockholder’s equity to
total assets

The quarterly change in the ratio of net charge-offs to
total assets

The quarterly change in ratio of net income to total assets

The quarterly change in the level of the ratio of mortgage loans on 1-4
family residential properties to total assets

The contemporaneous quarterly growth rate in total assets
The contemporaneous quarterly change in the percentage of
minority applicant mortgage loans sold in the secondary market minus

white applicant loans sold

A binary variable equal to one if the bank is minority-owned
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Macroeconomic Variables

A GSP

A UNEMPL

A INTEREST

APRICE

A STARTS

Growth rate in gross state product lagged one quarter
Quarterly change in the state-level unemploymerit rate

The quarterly change in the average interest rate on 15-year
mortgage loans

The growth rate in the median sales price of homes in the MSA
lagged one quarter

The growth rate in the number of housing starts in the MSA
lagged one quarter

Regulatory influence variables

CRA

Y93-97

FED

FDIC

The periodic CRA rating
A binary variable for observations after 1992

A binary variable for institution’s for which the Fedéral Reserve is
primary federal regulator (OCC-regulated institutions are the base

group)

A binary variable for institution’s for which the FDIC is primary federal

regulator (OCC-regulated institutions are the base group)

Seasonality variables

QUART?2

QUART3

QUART4

A binary variable equal to one for observations in the second quarter
of the year (observations in the first quarter are the base group)

A binary variable equal to one for observations in the third quarter
of the year (observations in the first quarter are the base group)

A binary variable equal to one for observations in the fourth quarter
of the year (observations in the first quarter are the base group)
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4.3 Discussion of the Explanatory Variables
Applicant pool variables. The ALOANINC and AINCOME variables are

intended to capture changes in the quality of the minority applicant pl:c;ol re!ative to
changes in the white applicant pool. These variables are measured as the qﬁarterly change
in the average of minority applicant characteristics minus the average of white applicant
characteristics for each bank-MSA observation for a specific quarter; For éxarn'ple,

AINCOME is calculated as follows:

A[(i applicationincome, /| N) — (i applicationincome | M)]
whe,:; i=minority applicant, j=whit:a=lapplicant, and the change is calcplated-for each
institution in an MSA.

AINCOME proxies for relative improvement in the economic status of the
'min'ority pool, and therefore should exhibit a negative relation with ADISPARITY. That
is, if average minority income increases at a rate that is greater than the raté for whites,
AINCOME will be positive and the expected denial rate disparity will 'deélipe. A positive
value for ALOANINC indicates deterioration in minority debt serviccie bapa{:ity relative to
whites, suggesting an increase in. minority denials. As such, a positiv%ei coefficient is

predicted for ALOANINC .

Neighborhood variables. The hei'ghborhood variables are measured at the census
tract level. The variables are calculated as the contemporaneous quarterly change in the

average of the minority (black or Hispanic) applicant tract characteristics minus the
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average of the white applicant tract characteristics for each bank—MSA’x observation. As
such, they are intended to capture relative changes in the quality of census tracts from
which the applicant pools are drawn. An increase in MEDINC represents an improvement
in relative minority neighborhood quality, since drawing minority applicants from higher
income tracts reduces the likelihood that these applicants will default. Increases in
RENTAL and VACANT indicate deteriorating minority neighborhood quality due to the
negative externalities resulting from these attributes (Schill and Wachter, 1993).
MINTRACT exhibits a positive relation with default rates (Berkovec et al., 1994), and
PUBLIC is negatively correlated with income levels, suggesting lower credit quality in
neighborhoods with these attributes. FEMHH is included to control for differences in
household income and perceived credit quality of households headed vby females.

Factor Analysis. The two-equation system requires estimating parameters for a
large number of explanatory variables. Factor analysis is employed to attempt to specify a
more parsimonious model. Examination of Table 1 indicates that the Qariables measuring
neighborhood quality exhibit high correlations making this category a good candidate for
implementation of the factor analytic technique. The correlations among thé economic
and financial institution variables are much lc;wer, suggesting a common factor may not
exist for these categories.

The results of the factor analysis for the neighborhood quality measures are

reported in Table 2. The eigenvalues of the reduced correlation matrix reported in Panel

A indicate that one common factor explains nearly all of the variance of the six variables,
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Table 2. Factor analysis of six measures of neighborhood

quality.

Panel A: Eigenvalues of the reduced correlation matrix.

Factor Eigenvalue

One 2.950
Two 0.534
Three -0.008
Four -0.053
Five -0.126
Six -0.188

Panel B: Correlations between the common factor and
the six measures of neighborhood quality.

Factor

Variable Loading

Minorities in tract 0.79
Female head of household 0.85
Median Income -0.71
Public assistance households 0.82
Vacant households 0.27
Rental households 0.58
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while the remaining eigenvalues are well below one. The correlations of each of the
variables with the single factor representing neighborhood quaiity are; ;epo;;ted in Panel B
of Table 2. The correlations of each of the variables with the single féétor are used in
calculating a factor score for each observation representing relative c?hé.nges in
'neighborhood quality' (ANEIGHBORHOOD). Factor analysis was also performed on the
economic and financial institution variables. However, the low correlations among these
variables did not allow for the identification of a common factor for e}éjch category. In
both instances the eigenvalues of the reduced correlation matrices weiafe weil below one.

Quarterly growth rates in the median home sales price (APRIbE) and the number
of housing starts (ASTARTS) in the MSAs are included in the modei as proxies for
mortgage demand. These variables provide a direct measure of the strenéth of the MSA-
level housing markets, and should be positively correlated with expec:t'ations for'
homeowner equity values in the MSA (Case and Shiller, 1996). This sugge;sts negative
relations for both variables with respect to ADISPARITY due to their: dampening effect
on default loss estimates. As discussed earlier, home equity values are conéistently found
to have a significant negative relation with default rates. |

Institution-specific variables. Tile institution-specific variables ACAPITAL,
ACHARGESI, and AROA are calculated as quarterly changes in a mo:\}ing average of the
ratios for the previc;us four quérters,l laggeci by one quartér. The ilyp;otheses developed in
Chapter 3 suggest that improvements in bank balance sheets and proﬁtabﬂity during the

1990s may have encouraged financial institutions to alter their portfolio characteristics by

69



easing credit standards and setting a higher target risk level as the ecénonﬁc expansion
progressed. A portfolio adjustment of this type would result in a reduction in raéial
disparities and an increase in minority representation, since minorities are concentrated at
the lower end of the credit spectrum in this data set. Based on the mean-variance portfolio
choice models and empirical studies reporting a positive relation between changes in asset
risk and capital ratios [(Shrieves and Dahl, 1992), (Black et al., 1997‘)] a negative
association is predicted between ACAPITAL and ADISPARITY. That is, a reduction in
racial disparities is expected if banks alter their portfolios and credit standards to accept
more asset risk in response to increasing capital levels.

Similarly, a negative relation is also predicted between AROA and ADISPARITY.
Improving profitability mitigates concerns about the impact of increased portfolio risk on
the viability of the bank’s charter. Thus, banks’ exhibitiﬁg increases in ROA may show a
greater propensity to lower credit standards as estimates of default loss decline with
general improvement in economic conditions. Black et al. (1997) provide evidence that
ROA has a significant positive relation with mortgage loan approval rates. Conversely,
increases in lagged loan charge-offs represent deteriorating asset qﬁa}ity, and may
encourage lenders to increase the credit standard to reverse this trend. Thus, a positive
relation is predicted betv;/een ACHARGES and ADISPARITY.

Based on the potential scale economies and expertise gamered,from specialization
in mortgage lending [(Harrison, 1998), (Black, et al., 1997)], a negative sign is predicted

for AMORT. That is, a higher proportion of mortgage loans to total loans (MORT) is
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expected to reduce the racial disparity in denial rates. Specialization lowers per;unit costs
énd negates the information externalities inherent in mortgage lending.*? ASIZE, defined
as the quarterly growth rate in total assets, is included to control for tﬁe potential influence
of asset growth on credit underwriting standards. Loans sold in the secondary market
must meet the credit standards established in those markets. Ifthese credit standards
exceed those for loans held in the institution’s portfolio, a negative relation is predicted
between ASOLD and ADISPARITY. On the other hand, if institutions pursuing a more
aggressive lending strategy are able to use the secondary market to lay off éome portion of
the additional risk, a pdsitive relation will result. Finally, MINOWN 'is a binary variable
coded one for institutions that are minority-owned, and zero otherwise. The cultural
affinity hypothesis suggests loan officers at minority-owned institutions may have superior
ability to evaluate minority loan applicants (Calomiris, Kahn, and Logghofer, 1994), and
some studies document differences in applicant pool characteristics at thesé institutions
(Black, Collins, and Cyree, 1997). MINOWN is included to control for the effect of these
factors on institution-level underwriting practiceé. '

Regulatory influence variables. The bank CRA ratings are iﬂcluded as a proxy for
regulatory pressure. Institutions seeking to improve their CRA performance caﬁ attempt
to do so by increasing marketing and lending efforts in areas with greater numbe;rs of

moderate- and low-income households and minority residents. If CRA is effective in

32 See Avery, Beeson and Sniderman (1997) for a discussion of information externalities in mortgage
markets.
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disciplining institutions with poor lending records of making loans in these .areas, then
institutions with poor CRA ratings should experience declines in racial disparities in denial
rates and increases in minority representation relative to institutions with stronger
historical CRA performance. This suggests the coefficient on CRA will be negative for
ADISPARITY and positive for AMINORITY.* Binary variables aré included for
identification of the primary federal regulator (FDIC and OCC, where the Federal Reserve
regulated banks are the base group), since pressure to improve CRA performance may
differ across regulators.

The binary variable Y93-97 is included to test for a structural shift in disparities
and representation during the study period as a result of increasing regulatory influence.
The variable has a value of one for observations occurring after 1992, and is zer.o
otherwise. As discussed in Chapter 2, various measures of CRA enforcement increased
substantially during 1993-1994, and regulatory agencies began evalua:lting proposals for
revisions to improve enforcement of the Act during the latter portion of the sample period.
Finally, quarterly binary variables are included to account for the observed seasonality in
the demand for mortgage credit.

Predictions for coefficients in the minority representation model are opposite those in
the disparity model. The hypotheses developed in Chapter 3 suggest'the supply of credit

to minorities will increase as applicant characteristics, economic conditions and lender

33 The CRA rating may also be improved by increasing marketing efforts targeted at moderate- and low-
income and minority communities. To the extent these efforts result in a reduction in average minority
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condition and performance improve. Demand from minority applicanfs should also

increase with a stronger economy and improvements in minority applicant income.

applicant credit quality, disparities may increase. Inclusion of the minority representation variable
controls for this effect on racial disparities.

73



Chapter §

Empirical Results

5.1 Univariate Statistics

Trends in Denial Rates. Disparities and Minority Representation. The model of

mortgage underwriting developed in Chapter 3 suggests that racial disparities respond to
changes in the underwriting standard. As such, the trend in changes in racial disparities
should be similar to thaf in total denial rates, which are representative of the credit
standard, holding constant the quality of the applicants. Table 3 provides annual means of
the total denial rate and the racial disparity in denial rates, as well as the results of
difference of means tests for these variables for each year. The data reveal that these
series do trend together. Both the overall denial rates and their disparity decline
significantly from 1991 to 1994, and then reverse course through 1997. Figure 4 provides
a graphical representation of this trend. Minority representation increases during 1993 |
and 1994, a period during which denial rates were declining for both minority and white
applicants. The combined findings are consistent with the strong gréwth in mortgage
originations to minorities during the period as documented by Evanoff and Segal (1996).

Difference of means. The hypothesis that racial disparities are a function of the
denial rate relies on there being significant differences in the quality of the minority and
white applicant pools. These differences are evident in the data on Table 4, which

demonstrate that the white applicant group mean is more favorable than the minority
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Table 4. Univariate statistics for selected variables by applicant race.

Univariate statistics for selected variables from the population of applicants spanmng the entire
examination period, 1991 through 1997. Panel A contains information on applicant -
characteristics, while Panel B contains descriptive profiles of the census tracts from which

applicants were drawn.

Panel A
Applicant Characteristics for Minority and White
Primary Applicants '
Means Medians
Minority White| Difference| ‘Minority | White
Income (000) 62.28 92.15] -29.87**¥ 56.53 81.17
Loan-to-income 2.05 191 0.14%*+. 2.06 1.92
Denial rate % 2053 . 10.34] 10.19%** 16.67 7.28
Panel B
Census Tract Characteristics for Minority and White
Primary Applicants
Means Medians
Minority White| Difference| 'Minority ‘White
Minorities in tract % 33.59 12.65] 20.94***|.31.76 11.08
Female head of household % 12.74 7.82)  4.92%** 12.17 7.58
Median Income ($000) . - 36.66 44.89] (8.23)*** 35.73 4447
Households on public assistance % 6.80 3.60] 3.21*** 6.04 3.29
'Vacant households % 8.52 8.90f -0.38*%**  8.10 7.60
Rental households % 36.13 29.94|  6.19%** 3502 28.18

*  Significant at the 10% level
** Significant at the 5% level
**+* Significant at the 1% level
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applicant group mean on every metric of quality. These differences across groups are
also statistically significant. The univariate statistics provided in Tab:les 4)through 6 also
lend support to H1 and H2, which suggest that the disparity lgvel res;ponds to cﬁanges in
the applicant pools, economic conditions.and bank performance. The diﬁerenpe of means
tests between the subperiods 1991-1992 and 1993-1997 demonstrate significant
improvement in measures of variables in all three categories. These‘ﬁjndings are consistent
with the observed lower total denial rates and disparities in the latter portion of the

sample period.

S.2 Disparity Model Results

The results of the 2SLS estimation of the coefficients in the dis:pax'ity model are
reported in Panel A of Table 7, with models numbered Al through A5. Model 7.A1
includes the applicant characteristics and the quarterly binaries. Mod;els 7.A2 through
7.A5 add the neighbbrhood, economic, institution variables, and regulatory categories,

respectively. This sequential addition of variable categories allows for an F-test.of the

significance of each of the categories, and for inspection of the effect. of collinearity

across categories on the parameter estimates. The results of the F-tests of the model
restrictions are reported for each model. A significant F-test indicates the additional

category added statistically significant explanatory power to the model.
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Table 8. Univariate statistics for selected economic and institution variables spanning 1991

1997.

Means . Medians
Economic Variables:
Gross state product quarterly growth rate % 1.45 1.44
|Quarterly change in the state unemployment rate % -0.06 -0.05
MSA median house price quarterly growth rate % - 1.00 134
MSA housing starts quarterly growth rate % 8.22 0.01
Change in HUD 30-year mortgage interest rate % -0.04 -0.04
Institution Variables:
Equity Capital to assets % 8.08 7.66
Charge-offs to assets % 0.97 - 0.51
Return on Assets % 2.80 2.66
Mortgage loans to assets % 19.62 16.40
Total Assets ($million) 8,353 770
Mortgages sold to originations % 31.01 12.55
CRA rating 1.72 2.00
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Table 6. Means for applicant, economic and institution variables during the subperiods 1991-1992

and 1993-1997.

1991-1992| 1993-1997|Difference. |t-statistic
Applicant Variables:
Minority Income (%000) 55.77 62.73 6,96 7.51 **#
‘White Income 89.38 92.34 2.96 2.27 **
Minority Loan-to-income - 2.05 2.04 -0.01 -0.07
White Loan-to-income 1.95 1.90 -0.05 -0.71
Minority Denial Rate % 26.35 20.13 -6.22 =11.33 ***
White Denial rate % 12.66 10.01 -2.66 -13.32 ***
Economic Variables: /
Gross state product quarterly growth rate % 0.96 1.48 0.52 18.01
|Quarterly change in the state unemployment rate % 0.41 -0.09 -0.50 <25.00 ***
MSA median house price quarterly growth rate % 1.10 1.00 . <0.10 -1.13
MSA housing starts quarterly growth rate % 7.10 830 1.20 1.15
Institution Variables:
Equity Capital to assets % 7.32 8.26 0.94 8.67 ***
Charge-offs to assets % 1.90 0.76] -1.14 -16.59 ***
Return on Assets % 2.19 295 - 0.76 8.61 ***
Mortgage loans to assets % 19.03 19.76 0.73 1.62
Total Assets ($million) 7,030 8,660 1,630} 2.28 **
Mortgages sold to originations % 34.42 30.22 -4.20 =3.45 *4*
CRA rating 1.83 1.70 0.13| = -7.98 ***

*  Significant at the 10% level
** Significant at the 5% level
*** Significant at the 1% level
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Table 7. Results of two-stage least squares estimation of the Disparity equation.

Panel A: The dependent variable is the quarterly change in the percentage of minority
applicant denials minus the percentage of white applicant denials (4 Disparity). Each
observation is weighted by the total frequency of applications taken at the Bank-MSA level.
Sample size is 10,702 representing quarterly observations on participating banks.

Model Model Model Model Model
7.A1 7.A2 7.A3 7.A4 7.A5
Intercept 0.28%¥*  924¥¥x  g54¥¥k g 55%kk  ]] 56%+*
(16.99) (16.92) (15.56) (15.49) (13.13)
DISPARITY., S0.77¥¥¥ Q. 77*¥*F 0 TTREE 0, TTRE () TR¥¥*
(-83.66) (-83.40) (-83.32) (-83.37). (-84.21)
AMINORITY, -0.09 -0.10 -0.11% -0.10* -0.09
(-1.47) (-1.59) (-1.72) (-1.65) (-1.38)
Applicant Variables: - :
AINCOME -0.01%**  -0.01%** -0.01**%* 0.01*** -0.0]1***
(-3.56) (-2.78) (-2.77) (-2.72) (-2.76)
ALOANINC 0.05 0.06 0.06 0.07 0.07
(0.85) (1.02) (1.01) (1.05) (1.11)
Quarterly Binaries: :
QUART2 0.16 0.16 -0.87* -1.11**  -]1.10%*
(0.46) 0.48) (-1.84) (-233) . (2.29)
QUART3 ' 0.04 0.06 -0.55 -0.73 -0.76
(0.11) 0.17) (-1.11) (-1.45) (-1.51)
QUART4 0.36 0.32 -0.38 -0.54 -0.52
(0.96) (0.85) (-0.78) (-1.11) (-1.08)
ANEIHBORHOOD =1.28%¥% ] 31¥¥x [ 31¥¥F -] 27*¥*

(-5.72) (-5.83) (-5.83) (-5.69)
Economic Variables:

AGSP 19.13 18.66 19.32
(1.56)  (152)  (1.58)
AUNEMPL 0.96%*+  104%kx 0 96***
(330) (356  (3.19)
APRICE 2.92 2.99 251
(053) (055  (0.46)
ASTARTS 0.61 0.62* 0.61
‘ (1.63)  (1.66)  (1.63)

AINTEREST -0.37 . -0.36 -0.30

(-1.20) (-1.15) (-0.95)
Institution Variables:

ACAPITAL 102.60%#*. 82 8]1%*
(B.04)  (2.46)

AROA -108.75  -110.52
(-073)  (-0.74)

ACHARGES 17029 342.17*

085 - (1.70)
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Table 7. (continued)

Panel A
Model Model Model Model  Model
7.A1 7.A2 7.A3 7.A4 7.A5
AMORTGAGE -11.59 -11.73
(-1.38) (-1.40)
ASOLD -0.01** -0.01**
(2.34) (-2.22)
MINOWN -0.36 -0.33
(-1.45) (-1.32)
ASIZE 1.59%** ] 35%*x
(3.44) (2.93)
Regulatory Variables:
CRA -0.18
(-0.72)
FDIC -3.68%**
(-9.19)
FED -1.49%**
(-4.91)
Y93-97 -0.77
(-1.50)
F-statistic 32.70%%  3.10%*¥*  4.01*%*¥* 24 9]***

*  Significant at the 10% level
** Significant at the 5% level
*** Significant at the 1% level

82




Table 7. Results of two-stage least squares estimation of the Disparity equation.

Panel B: The dependent variable is the quarterly change in the percentagé of minority applicant
denials minus the percentage of white applicant denials (4 Disparity). Each observation is
weighted by the total frequency of applications taken at the Bank-MSA level. Sample size is
10,702 representing quarterly observations on participating banks in each MSA during 1991-1997.

Model Model Model :Model
7.B1 7.B2 7.B .7 B4
Intercept 11.40%**  11.16***  11.40%*x*  ]]23%*+
: (12.43) (14.57) (14.45) (14.66)
DISPARITY,,; -0.76%** -(.78%%* 0. 77*** -0.77%%*
(-29.07) (-83.78) (-64.08) (-82.14)
AMINORITY, -0.09 -0.09 -0.09 -0.09
(-1.49) (-1.37) (-1.45) (-1.36)
Applicant Variables: "
AINCOME -0.01%** -0.01** -0.01** -0.01**
(-2.76) (-2.76) (-2.76) (-2.79)
ALOANINC 0.07 0.07 0.07 0.07
(1.11) (L.11) (1.11) (1.10)
Quarterly Binaries: : ,
QUART2 -1.09** 1,11+ -1.10%* -1.14**
(-2.27) (-2.31) (-2.28) (-2.37)
QUARTS3 -0.75 -0.75 -0.75 -0.77
(-1.50) (-1.51) (-1.51) ' (-1.53)
QUART4 -0.51 -0.52 -0.52 -0.55
(-1.05) (-1.08) ~ (-1.06) (-1.13)
ANEIHBORHOOD -1.27*+* 1 27%** -1.27%*x -1.26%%*
(-5.70) (-5.69) (-5.70) (-5.66)
Economic Variables: '
AGSP 19.46 19.94 19.28 19.21 °
(1.59) (1.63) (1.57) (1.57)
AUNEMPL 0.96*** 0.98%*x* 0.95%** 0.98***
©(3.19 (3.24) (3.17) (3.25)
APRICE 2353 255 243 2.64
0.47) 0.47) (0.45) (0.49)
ASTARTS 0.61 0.62* 0.61 0.61
(1.63) (1.65) (1.62) (1.61)
AINTEREST -0.33 -0.30 -0.29 -0.30
(-1.32) (-0.96) (-0.95) (-0.97)

83



Table 7. (continued)
Panel B

Model
7.B3

Model
7.B4

Institution Variables:
ACAPITAL

AROA
ACHARGES
AMORTGAGE
ASOLD
MINOWN
ASIZE

Regulatory Variables:
CRA

CRA Binary

DISPARITY,; * CRA
DISPARITY,., * CRA Binary
FDIC

FED

Y93-97

F-statistic

82.44%+

(2.45)
-111.52

(-0.75) -

335.77*

(1.67)
-12.01

(-1.43)

0.01%+
(-2.23).

0.33
(-1.31)

1.33%%*

(2.89)

-0.18°
(-0.58)

-0.02 .
(-0.96)
3,644+

(-9.11)

-1.49%%*

(-4.86)-
-0.83
(-1.61)

20.38%**

83.80%*
(2.49)
-113.93
(-0.77)
357.04*
(1.78)
-11.02
(-1.32)
-0.01%+
(-2.24)
-0.33
(-1.33)
1.35%+*
(2.92)

0.71¢
(1.13)

-0.12%+*
(-2.84)
-3.78%%*
(-9.62)
1.55%%*
(-5.08).
-0.66
(-1.31)

20.38%**

*  Significant at the 10% level

**  Significant at the 5% level
*** Significant at the 1% level

* CRA Rating equals the ordinal rating, where: ‘outstanding’=1; ‘safisfactory’=2;

‘needs improvement’=3; and ‘substantial non-compliance’=4.
® CRA Binary equals 1 if the rating is less than ‘satisfactory’, and 0 otherwise.

° CRA Binary equals 1 if the rating is in the ‘satisfactory’ category only, and 0 otherwise.

4CRA Binary equals 1 following a CRA downgrade, until the rating improves, and 0 otherwise.




Inspection of Models 7.A1 through 7.A5 indicates the coefficient estimates are stable
as additional variable categories are added to the model. The stability of the parameter
estimates indicates there is little multicollinearity among the vaﬁableé across categories.
In the full model, Model 7.A5, which includes all five categories of independent variables,
the coefficient on application income is negative and significant at thé 1% level. This
finding indicates that as mean minority applicant income improves relative to that of white
applicants, denial rate disparities decline. The coefficient on the lagged disparity is highly
significant, representing a rate of adjustment to the target of roughly 77% 1n thg partial
adjustment framework. This result indicates that institutions close 77% of the gap
between the target disparity and the prior period disparity in a single quarter.

The factor score measuring neighborhood quality is significant at the 1% level
with the expected negative coefficient. This finding indicates that as the quality of the
neighborhoods from which minority applicants are drawn improves relative: to that of
white applicants, disparities diminish. The factor incorporates the corﬁbined influence of
census tract income, minority population in the tract, the vacancy rate, percent of
households that are rentals, headed by females, and on public assistaﬁce.“ |

Economic and bank variables. Among the economic variables, the coefficient on

the lagged change in the state-level unemployment rate has the prediéted positive sign and

is significant at the 1% level. This finding is consistent with H1, which suggests that

Estimates of the other parameters in the Disparity and Representation models are robust to spemﬂcatlons'
where each of the neighborhood characteristics is included in lieu of the factor score.
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default loss estimates decline as economic conditions improve, leading to lower disparity

levels. The decline in default loss probabilities results in improvements in & for all
applicants. As demonstrated in Chapter 3, however, the minority population benefits
disproportionally from general improvements in @ due to its over-representation in the
lower tail of the credit distribution. While the remaining four economic variables are
individually insignificant, the overall effect of the economic variables as measured by the
F-test is significant at the 1% level.

The findings for the institution-specific variables indicate that increases in lagged
capital levels lead to increases in disparities, significant at the 5% level. This finding
contradicts the hypothesis that more aggressive underwriting standards are employed as
the capital level improves. The finding for the charge-offs variable, however, is consistent
with improvements in historic operating performance leading to lower disparities. The
coefficient on this variable is positive and significant at the 10% level. This finding
suggests that when the performance of existing loans is deteriorating, more conservative
underwriting standards are applied in order to reduce future loan losses, leading to higher
disparity levels. The univariate statistics indicate the performance of bank loan portfolios
improved significantly after 1992. Mean annual loan charge-offs declined from 2.35%
during 1991-1992 to 0.76% during 1993-1997.

The coefficient on the change in minority borrower mortgages sold relative to
white borrower mortgages sold has a negative sign, ﬁgniﬁcant at the 5% level.

Traditionally, mortgages sold in the secondary market have been required to meet high
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standards, resulting in a trade-off in asset quality. These sold loans typically would be of
higher quality than those held in the portfolio. However, the recent growth in the use of
flexible underwriting standards by secondary market institutions and Fhe deepening of the
market for ‘sub-prime’ mortgages may explain this result.>* The finding also suggests a
role for information asymmetry in mortgage sale decisions. If lenders have greater
information about the loans they sell than secondary market institutiqns, then the
opportunity to sell riskier loans in the secondary market could lead to more aggressive
underwriting as the fraction of loans sold increases. The findings also reveal that
institutions experiencing greater asset growth have increasing disparity levels. This finding
may reflect increases in information asymmetry as institutions enter new markets, or
decreases in applicant quality as institutions market their loan products more heavily. The
remaining institution-specific variables are not significant.

The F-statistic indicates that as a group the institution variables are signiﬁcant at
the 1% level. The finding for the charge-offs variable supports H2, hewever, the positive
coefficient on the capital variable contradicts H2.

CRA influence. The results of Model 7.AS suggest denial rate disparities do not

respond to the institution’s CRA rating. The t-statistic for this variable is only -0.72. This

finding contradicts H3. The coefficient on the binary variable for observations after 1992

% For example, the Federal Housing Enterprises Financial Safety and Soundness 'Act of 1992 established
specific goals for Fannie Mae and Freddie Mac purchases of loans with underwriting guidelines and terms
that do not meet traditional secondary market standards, as well as specific volume goals for purchases of
low- and moderate-income loans by these institutions. Both institutions have since announced special
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is also insignificant. This finding suggests that any perceived increase in regulatory
scrutiny during the 1993-1997 period did not have a significant affect on denial rate
disparities, after holding constant the affect of market forces. This reSult runs contrary to
H4.* On the other hand, both the FDIC and Federal Reserve binaries are significant and
negative, indicating declining disparities at institutions for which these agencies are the
primary federal regulator, relative to the omitted binary for OCC-regulated institutions.
This finding is consistent with the differences in supervisory effectiveness documented by
Black, Newman, and Shrieves (1995), who report that FDIC-regulatqd banks have
significantly lower operating costs than Federal Reserve- and OCC-regulated banks, with
the OCC-regulated group being the least efficient. Separately, while the F-test for the
regulatory variables as a‘group is significant, this result is attributable. to the regulator-
specific variables only.*’

The effect of CRA on racial disparities is further investigated in Panel B of Table
7. In Model 7.B1 the CRA rating variable is interacted with the lagged disparity variable.
A significant and negative interaction term would indicate that institutions with poor CRA
ratings respond faster to close the gap between their target disparities and the lagged level

of disparity. The coefficient on the interaction term is not significant, however, providing

affordable housing programs under which flexible underwriting standards are employed to support
affordable housing initiatives.

% In a specification where the economic and bank variables are excluded from the model, the regime shift
binary variable is negative and significant at the 5% level in the Disparity model. This finding indicates
the importance of controlling for market forces when testing for a change in regulatory enforcement
pressure.

37 When the regulator-specific variables are excluded from the model, the F-test for the remaining
regulatory variables is not sngmﬁcant
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additional evidence that denial rate disparities do not respond directly to CRA ratings.
The sign on the CRA rating variable (intercept) remains insignificant in this specification.
The combination of these results indicates that neither the target for disparity nor the rate
of adjustment to the target is affected by the ordinal CRA rating, and contradicts H3.

In Model 7.B2 a binary variable equal to one for those banks in the two CRA
rating categories that are less than ‘satisfactory’ is substituted for the level of the CRA
rating. This variable is also interacted with the lagged disparity variable to test the rate of
adjustment hypothesis. The sign on the binary variable changes to positive and the
magnitude is larger, although still .not significant. This result reinforces the finding that
racial disparities at the lowest rated banks do not respond to CRA ratings in a way that
would suggest significant regulatory pressure to reduce these disparities.

It is possible that institutions already rated ‘satisfactory’ or better have greater
incentive to maintain their existing CRA ratings than poorly rated banks have to improve
their ratings. For example, this relation may hold if the low-rated institutions are those
less likely to engage in expansion activity subject to the institution’s CRA record. This
hypothesis is tested in Model 7.B3 where the CRA binary variable equals one for those
institutions in the satisfactory category only. The negative sign on the binéry variable is
consistent with the hypothesis, but the variable remains insignificant.

In a final specification I include a binary variable equal to one for observations
following a CRA rating downgrade, until such time as the rating improves. There were 66

such downgrades over the sample period. Forty-four of these observations, or two-thirds
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of the total, were downgrades from a rating of ‘outstanding’ to 'satisfactory'. Nineteen

were downgrades from ‘satisfactory’ to ‘needs improvement’, while only three institutions
were downgraded to ‘sﬁbs£antia1 nén-corhpliance’. The results of this specification are
reported in Table 7.B4. Once again the binary variable is insignificant. Thus, changes in
denial rate disparities for institutions experiencing a CRA rating downgrade do not differ
significantly from institutions that either maintain their existing rating or experience an

improvement in the rating.

5.3 Minority Representation Model Results

Results from the minority representation model estimation aré repor;ed in Panel A
of Table 8. Similar to Panel A of Table 7, categories of variables are added sequentially
and an F-test of the model restrictions is performed for each variable group. The results
reported in Models 8.A1 through 8.A5 again indicate stability of the coefficient estimates
as variable categories aré added to the model. The coefficient on lagged minority
representation indicates an 18% quarterly rate of adjustment toward fche target, significant
at the 1% level. Thé variable representing neighborhood quality is negative and significant
at the 1% level. The negative coefficient suggests lenders must penetrate lower-quality
minority neighborhoods in order to increase the representation of minorities in the

applicant pool.
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Table 8. Results of two-stage least squares estimation of the Minority Representation equation.
Panel A: The dependent variable is the quarterly change in the percentage of total applicants who
are minorities (4 Minority Representatior). Each observation is weighted by the total frequency of
applications taken at the Bank-MSA level. Sample size is 10,702 representing quarterly
observations on participating banks in each MSA during 1991-1997.

Model Model  Model Model Model
8.Al 8.A2 8.A3 8.A4 8.A5
Intercept 1.45%** 1.44%*% ] 43%%* ] 34¥*x* 1.08**
(5.40) (5.38) 4.79) 4.47) (2.56)
MINORITYy,; -0.18*%*¥ .0 18*** -0, 18%** 0 18*%** (0 18%**
, (-32.98) (-32.90) (-32.77) (-32.82) ' (32.7%)
ADISPARITY, 0.03***  (,03%¥* (. 03*x*  (,03%F*  (.03%**
(5.28) (4.84) (4.95) (5.00) (5.13)
Applicant Variables:
AINCOME 0.01 0.01 0.01 0.01 0.01
(0.57) (1.31) (1.42) (1.45) (1.46)
ALOANINC 0.03 0.03 0.03 0.03 0.03
(0.95) (1.12) (1.10) (1.09) (1.09)
Quarterly Binaries:
QUART2 1.0Q*** 1.00%** ] ]5%%* ] Q% 1.24%%%
(6.26) (6.25) (5.16) (5.39) (5.48)
QUART3 1.33%%* 1.33%**  (Q.65%%* (. 70%F* (. 7]***
8.17) 8199 (273) (2.91) (2.99)
QUART4 1.45%%* 1.45%*% 1 28%**  ]30%** 1.34%**
(8.40) (8.40) (5.60) (5.65) (5.79)
ANEIHBORHOOD -0.63%** -0.62%**  _06]1%**  -06]1***
: (-5.93) (-5.88) (-5.80) + (-5.75)
Economic Variables:
AGSP 7.67 7.99 9.15
(1.31) (1.36) (1.56)
AUNEMPL -0.49%** (. 44%%x  _( 48%**
(-3.51) (-3.16) (-3.32)
APRICE 5.67%* 5.75%%* 5.74**
2.19) 2.22) 2.21)
ASTARTS 0.54***  (.56%** 0.56***
(3.04) (3.15) (3.12)
AINTEREST -0.21 -0.20 -0.17
(-1.42) (-1.36) (-1.15)
Institution Variables:
ACAPITAL 40.13%* 40.7]1%**
(2.49) (2.52)
AROA 37.56 '33.21
(0.53)  (0.46)
ACHARGES -362.63%** 374 18%**
(-3.80)  (-3.89)
AMORTGAGE -0.64 . 0.33
(-0.16) (0.08)
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Table 8. (co;ltinued)
Panel A

Model
8.Al

Model Model Model Model
8.A2 8.A3 8.A4  8.A5

ASOLD

MINOWN

ASIZE

CRA

FDIC

FED

Y93-97

F-statistic

Regulatory Variables:

001 0.0l
(-0.01)  (0.03)
012 0.12
(1.04)  (1.00)
-0.09  -0.05
(-0.40) (-0.23)
0.33%++

(2:79)

-0.22
(-1.16)

0.01

(0.06)

-0.27
(-1.10)
35.17+ 7.92% 34 2.54%*

*  Significant at the 10% level
**  Significant at the 5% level
*** Significant at the 1% level
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Table 8. Results of two-stage least squares estimation of the Minority Representation equation.
Panel B: The dependent variable is the quarterly change in the percentage of total applicants who
are minorities (4 Minority Representation). Each observation is weighted by the total frequency of
applications taken at the Bank-MSA level. Sample size is 10,702 representing quarterly
observations on participating banks in each MSA during 1991-1997.

Model

Model Model Model
8.B1 8.B2 8.B3 8.B4
Intercept 0.65 1.63%*%* 1.29%*%*  ].69%**|
(1.37) 441 (3.36) 4.56) |
MINORITY, -0.16%** -0 18%*¥* 0 18¥¥* () 18%**|
(-13.81) (-32.48) (-27.69) (-32.53)
ADISPARITY; 0.03%** () Q3%+ 0.03%%*  (,03%*+/
(5.10) (5.13) (5.10) (5.22)
Applicant Variables:
AINCOME 0.01 0.01 0.01 0.01
(1.47) (1.46) (1.45) (1.44)
ALOANINC 0.03 0.03 0.03 0.03
(1.10) (1.09) (1.10) (1.09)
Quarterly Binaries: '
QUART2 1.25%%% ] 25%+x 1.25%%% ] 23%**
5.51) (5.51) (5.50) (5.39)
QUART3 0.72%¥x (. 7]** 0.72%* 0.68**
(3.02) (2.95) (3.01) (2.83)
QUART4 1.35%%% ] 33%*x 1.34%%% ] 3]**=*
(5.83) (5.78) (5.83) (5.69)
ANEIHBORHOOD -0.61%**  -0.61%**  -0.61*¥** -0.61***
(-5.70) (-5.78) (-5.76) (-5.76)
Economic Variables: .
AGSP 9.16 8.63 9.10 8.17
(1.56) (147) (1.55) (1.39)
AUNEMPL -0.48%**  .049%*¥*  (48%**  0.50%**|
(-3.32) (-3.42) (-3.33) (-3.43)
APRICE 5.68** 5.65%* 5.70%* 5.89%*
(2.19) (2.18) (2.19) (2.26)
ASTARTS 0.56%**  (.56%* 0.56***  0.56%**|
(3.12) (3.13) @3.11) ©  (3.10)
AINTEREST -0.17 -0.18 -0.17 -0.20
(-1.14) (-1.21) (-1.13) (-1.35)
Institution Variables:
ACAPITAL 38.86%*F  39.11%* 39.07**  3975%* |
(2.41) (2.42) (2.42) (2.46)
AROA 35.34 39.85 34.59 35.74
0.49) (0.56)  (0.48)

(0.50)
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Table 8. (contiliued)
Panel B

Model Model Model Model
8.B1 8.B2 8.B3 8.B4
ACHARGES -369.00%**  -370.18*%** -366.16*** -363.64%**
(-3.84) (-3.85) (-3.81) (-3.78)
AMORTGAGE 0.80 -0.41 0.72 -0.60
(0.20) (-0.10) (0.18) (-0.15)
ASOLD 0.00 0.00 0.00 0.00
(0.02) (0.01) (-0.01) (0.01)
MINOWN 0.12 0.13 0.12 0.12
(1.00) (1.06) (1.00) (1.03)
ASIZE -0.05 -0.08 -0.05 -0.10
(-0.24) (-0.36) (-0.25) (-0.47)
Regulatory Variables:
‘CRA 0.60***?
(3.37)
CRA Binary 0.93° 0.58*+*° -0.434¢
(0.91) (3.12) (-1.23)
MINORITYy, * CRA -0.01*
(-2.05)
MINORITY,.,, ¥ CRA Binary -0.04 -0.01* 0.01
(-1.10) (-1.68) (0.19)
FDIC -0.25 -0.11 -0.24 -0.13
(-1.28) (-0.61) (-1.23) (-0.68)
FED 0.01 0.04 -0.01 0.01
(0.05) (0.25) (-0.01) (0.08)
Y93-97 -0.22 -0.38 -0.23 -0.34
(-0.90) (-1.52) (-0.93) (-1.40)
F-statistic 2. 87+ 0.76 2.65%** 2.65%**

*  Significant at the 10% level
**  Significant at the 5% level
*** Significant at the 1% level

® CRA Rating equals the ordinal rating, where: ‘outstanding’=1; “safisfactory’=2;

‘needs improvement’=3; and ‘substantial non-compliance’=4.
® CRA Binary equals 1 if the rating is less than ‘satisfactory’, and 0 otherwise.

°CRA Binary equals 1 if the rating is in the ‘satisfactory” category only, and 0 otherwise.

d CRA Binary equals 1 following a CRA downgrade, until the rating improves, and 0 otherwise.
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Economic and bank variables. The results discussed here are those of the full

model, Model 8.A5, which includes all three categories of independent variables. The
coefficients on the economic variables have the predicted signs, consistent with increasing
efforts to attract minority applicarits and increasing demand for mortgage loans by
minorities in a strengthening economy. The relationship between changes in minority
representation and lagged changes in the state-level unemployment rate is negative and
significant at the 1% level. Similarly, the coefficient on the MSA-level housing starts
variable has the predicted positive sign and also is significant at the 1% percent level. The
MSA-level housing price variable is positive and significant at the 5% level. The F-
statistic for the economic variables as a group is 7.92, significant at the 1% level. These
findings support H1.

Regarding the institution-specific variables, the findings indicate changes in lagged
capital have a positive association with changes in minority representation.. This finding is
consistent with decreasing risk-aversion as the capital level improves. The result lends
support to H2, and runs counter to the finding in the disparity model that disparities
increase as the capital level improves, holding minority representation constant. The
charge-offs variable is significant at the 1% level with the predicted sign. That is, minority
representation improves as lagged charge-offs decrease. This result is also consistent with
the hypothesis that minority representation increases at institutions exhibiting stronger

historic financial performance and condition (H2). The remaining institution-specific
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-variables aré not significant. The F-statistic for the institution-specific variables as a group

is 3.43, significant at the 1% level.

CRA influence. The results for the regulation variables suggest a role for CRA
ratings in effecting minority representation not found in the disparity 'mode1> results. The
coefficient on the CRA rating variable is positive and significant at thé 1% level,
suggesting institutions with poorer CRA ratings target higher levels of minority
representation. The models reported in Panel B of Table 8 further investigate the impact
of CRA ratings on minon'ty representation. In Model 8.B1 the CRA rating variable is
interacted with the lagged representation variable. As discussed in the disparity' results,
the interaction term tests whether institutions with lower CRA ratings reqund to the their
target fepresentation at a rate that is greater than that of institutions \:vith stronger ratings.
The interaction term is significant at the 10% level, supporting a role for the CRA rating in
effecting minority representation. The coefficient on the CRA rating variable remains
positive and significant at the 1% level. These ﬁndings lend support to H3 as it relates to
minority representation.

In Model 8.B2 a binary variable equal to one for those banks in the two CRA
rating categories that are less than satisfactory is employed in lieu of Itll1e CRA rating. This
binary variable is also interacted with the lagged disparity variable to :test the rate of
adjustment hypothesfs. Surprisingly, despite the previous finding of a h1ghly significant
coefficient on the ordinal CRA rating, the coefficient with this binary specification is not

significant. The interaction term also is no longer significant. As argued earlier, this
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suggests that the effect of the CRA raicing may be greatest on institutions seeking to

maintain already satisfactory ratings. This hypothesis is tested in Model 8.B3 by including
a binary variable coded one only for those institutions with ratings of ‘satisfaeto;'y’. Here,
the binary variable is significant at the 5% level with the predicted positive sign, and the
interaction term returns to significance at the 10% level, consistent v;'ith the results when
the ordinal CRA rating was employed in Model 8.AS5. This suggestsgthe finding of a
significant CRA effect in Model 8.A5 was attributable solely to the institutions with
‘satisfactory’ ratings. These findings indicate that institutions that have already achieved
satisfactory performance under CRA target improving representation relative to. lower-
rated peer institutions as a means of maintaining their CRA rating. Lastly, their vresponse
to the targeted minority representation occurs at a greater rate than for their lower-rated
peer institutions.

In model 8.B4 the binary variable is equal to one for institutions experiencing a
ratings downgrade. As was the case in the disparity model, the binary variable is
insignificant in this specification. Overall, The findings are consistent with those of the
disparity model regarding institutions with unsatisfactory performance under CRA. That
is, representation does not respond to CRA ratings at these institutions, contrary to H3.
This finding suggests the regulation may not be achieving the outcome policy makers
desired.

Endogenous Factors. The results indicate the endogenous variable, ADisparity,

has a positive and significant association with minority representation. This finding
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suggests institutions may target increasing minority representation as a compensating

factor in satisfying CRA requirements when disparities are increasing.

Finally, F-tests of tfle significance of the binary variables reprgsenting fixed effects
in the MSAs are significant at the 1% level across the various disparity and representation
models. This result suggests there may be some combination of econ‘0mic, demographic

and political factors affecting lending outcomes that are unique to each of the MSAs, and

these factors are not fully accounted for by the models’ explanatory variables.

S.4 Sensitivity Analysis

A sensitivity analysis is performed to measure the economic magnitude of the
effect of the independent variables on A Disparity and A Minority. Specificaily, ] measure
the effect of a one-standard deviation ‘shock’ to each of the statisticaily significant
independent variables on changes in the denial rate disparity level and minority
representation level. The standard deviations of the independent variables are measured
for the entire sample period, and are multiplied by the coefficients in the base full models
7.AS and 8.AS to measure the effects on A Disparity and A Minority iRepresentation,
respectively.

The results of the sensitivity analysis are reported in Table 9.  The change in the

dependent variables is reported, along with the associated percentage change in the mean
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1997 level of the variables. For example, a one-standard deviation ‘shock’ to the

application income variable results in a change in the denial rate dispari’Fy of 0.15%, which
is 1.36% of the mean 1997 level of the disparity (‘1 1.0%). The neighi:orhood quality
variable has the largest effect on both dependent variables. Shocks to this variable change
the mean levels of A Disparity and A Minority by 11.55% and 3.67%, respectively. A
shock to the unemployment variable results in a 5.36% change in the disparity lével,
followed in importance by the A Capital (3.61%) and A Sold (3.37%) variables. The
remaining independent variables have less than a 3% effect on the mean denial rate

disparity and minority representation variables.

5.5 Tests for Suitability of the Empirical Techniques

This section reports the results of tests pexformed to examine the suitability of the
empirical techniques. The models developed in Chapter 4 are based on the hypothesis that
institutions establish targets for denial rate disparities and minority representation
simultaneously. As such, the 2SLS method of estimating simultaneous equ?,tions was used
to estimate equations (3) and (4). The hypothesis of simultaneity among the dependent
variables is tested using the method of Hausman (1978). Since the rgsiduals from time-
series regression models are often correlated, I also employ Durbin’s (1970) method to
test for correlation émong the residuals in the disparity and minority representation

models.
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Hausman (1978) develops a method to test for simultaneity among variables. The
Hausman method is employed here to exMe the hypothesis that the target diéparity and
minority representation are jointly determined. I regress ADISPARI':I‘Y on AMINORITY,
the instrumented AMIN ORITY from the reduced form regressions in the first stage of
2SLS, and all of the exogenous variables. The hypothesis of sunultanelty is accepted if the
coefficient on the mstrumented endogenous variable is s1gmﬁcantly dlfferent from zero.
The t-statistic for the instrumented AMINORITY is —6.47, significant at the 1% level.
Thus, use of the 2SLS specification is appropriate in this setting.

When the residuals from estimation of a regression model are serially correlated,
the parameter estimates are still unbiased and consistent, however, they are not efficient.
Moreover, estimates of the variance of the parameter estimates are biased, fendering t-
tests and F-tests of significance invalid. Durbin and Watson (1951) provide a commonly
used test for detecting serial correlation among the residuals in regression models. The
Durbin-Watson test is inappropriate, however, in models containing lagged dependent
variables, such as the partial adjustment model employed here. In these cases, the test
statistic is biased toward a finding of no serial correlation. Durbin (1970) develops an
alternative Lagrange multiplier test, commonly known as the Durbin h-test, for detecting

serial correlation in autoregressive models. The test statistic is:

=5 |1
P \jl—n[var([i’)]
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endogenous variable, 7 is the number of observations, and # ~ AN(0,1). That s, p is the

where p = , [var(ﬁ)] is the variance of the parameter estimate for the lagged

first order coefficient of autocorrelation among the estimated residuals, #, and the h-
statistic is asymptotically normal with unit mean and zero variance. Applying the test to
the residuals from the 2SLS estimation of the disparity model and representation model
yields h-statistics that are statistically insignificant. Thus, the hypothesis of no serial

correlation cannot be rejected.

102



Chapter 6

Summary and Conclusions

6.1 Summary of the Empirical Findings

The empirical results overall are consistent with H1 and H2, but not with H3 and
H4. That is, I find that changes in racial disparities in denial rates and minority
representation are affected 'by changes in the relative quality of the applicant pools,
changes in the macro-economy (H1), and changes in bank condition and performance
(H2) that occurred during the sample period, 1991-1997. These findings are consistent
with improvements in the quality of applicants and more accommodating underwriting
standards benefiting the minority segment of the applicant pooi disproportionally. Neither
the disparity or minority representation model provides support for H3 or H4.

Support for H1 and H2 collectively is strongest in the minority representation
model. Here, changes in unemployment rates, median house prices and housing starts
have significant associations with minority representation with the predicted signs,
consistent with the hypothesis that improvements in economic performance lead to
increasing minority representation in the applicant pool. The hypothesis that minority
representation increases in response to improvements in financial condition and
performance of lending institutions (H2) is supported by the significant coefficients on the

institution-specific variables representing changes in equity capital and charge-offs. In the

103




disparity model, H1 is supported by the significant negative association between changes
in the unemployment rate and changes in racial disparities in denial rates. The disparity
model findings are less clear, however, regarding H2. The significant positive coefficient
on the capital level contradicts H2, while the finding for the charge-offs variable lends
support to the hypothesis that racial disparities decline in response to improving
performance at financial institutions.

Regarding H3 and H4, while there is some evidence to suppdrt regulatory
influence on minority representation, this effect is isolated to institutions with satisfactory
performance ratings under CRA. The results indicate the regulation does significantly
influence lending outcomes for institutions with less than satisfactory CRA ratings,
contrary to H3. The disparity model results provide no supporting evidence of a
regulatory response to CRA ratings. Neither model provides evidence of a regime shift in
denial rate disparities or minority representation resulting from a chaﬁge in regulatory

pressure (H4), after controlling for market forces.

6.2 Policy Implications of the Results

Large racial )disparities in mortgage denial rates and originations have created
concerns that mortgage lenders discriminate against minorities. This ciissertation
investigates factors that influence changes in these disparities in 25 MSAs in the U.S.
during 1991-1997. Some industry observers have suggested the recent declines in

disparities are the result of improvements in regulatory enforcement. This study is the first
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to formally test the joint affect of market forées, including changes in the economy and
lender financial condition and performance, as well as regulatory influence on these
outcomes.

The empirical findings suggest that claims of increasing regulafory influence
overstate the role of CRA in affecting racial disparities in mortgage lending, and that
lending outcomes at non-complying institutions do not respond significantly to the
.regulation. The latter finding may reflect inadequate enforcement of ‘CRA, a lack of
sufficient incentives to comply with its provisions, or both. As such, .supervisory agencies
should consider whether incentives to comply with the regulation, which currently focus
on expansion opportunities, provide sufficient motivation for the lowest-rated institutions
to target improved CRA performance. More vigorous enforcement of the regulation
might also contribute to a stronger role for CRA.

The finding that market forces influence changes in lending outcomes suggests
policy makers should consider the impact of these .forces when assessing whether
mortgage credit has been successfully provided to all qualified persons in a particular
demographic market. The test results also suggest lenders may periodically alter the
characteristics of their portfolios in ways that could appear to be discriminatory, when in
fact the changes represent rational economic decision-making, rather: than insidious
behavior. In particular, supervisory agencies might anticipate deteriorating CRA
performance in an econpmic downturn. Finally, the findings reinforqe the need to

adequately control for lender assessments of credit risk when evaluating compliance with
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CRA and the fair lending statutes, recognizing these criteria are adaptive to the prevailing

market and. economic climate.

6.3 Limitations of the Research

This research has focused on only a portion of the mortgage lending market. The
study includes commercial banks and their affiliates only. Other imp<‘>rtant lending
institﬁtions, such as thriﬁs and non-affiliated mortgage companies, are exclpded. Within
the commercial banking sector, the research includes only the conventional home purchase
product line. Other types of lending covered by CRA, such as refinancings and home
improvement loans, are not considered.

The study uses each institution’s CRA rating as a proxy for régulatory pressure.
To the extent this pressure is exerted in ways other than a low CRA rating, the study may
undefstate the influence of the regulation. Examples of regulatory factors not captured by
the model might inciude adverse publicity resulting from poor nﬁnoﬁty lending results
disclosed in the HMDA data, protests and delay of expansion applications, or more
lengthy compliance examinations.

Finally, the revised CRA regulation did not become effective until 1998 for large
institutions. Thus, the influence of CRA may have become stronger in the years after the

end of the study period.
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6.4 Avenues for Future Research

Research should be extended to include data after 1997 to determine whether
implementation of the revised CRA requirements has a significant h1ﬂuence on lgnding
outcomes. If the revisions achieve the desired result of making CRA performance
evaluation more outcome-based, then disparities may decline at a greater rate aﬁer 1997.
Other product types should be considered, including home improvement loans and small
business loans, which aré also subject to CRA. The research should also be extended to
non-commercial banking entitiés to provide a more comprehensive pi}:ture of CRA
influence. Additionally, the affect of increases in so-called ‘sub-prime’ lending in recent
years warrants investigation. This type of lending is characterized by much weaker
approval requirements. As such, expansion of this product might benefit black and
Hispanic applicant groups disproportionally, given the weaker average credit
characteristics of these groups. Thus, a portion of the observed declines in denial rate
disparities may be the result of the growth in sub-prime lending that fook place in the

latter portion of the sample period‘.
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Table Al
CRA Technical Regulatory Requirements

CRA statement

The board of directors of each institution must adopt, and at least annually review, a CRA
statement which the institution will make available to members of the public upon
request. This statement should include a delineation on a map of each local community
served by the institution and a list of specific types of credit that the institution is
prepared to extend within each local community.

Additional Information

The regulation also encourages each institution to include additional information in its
CRA statement such as how its current efforts help meet community credit needs, a
periodic report regarding its record of helping to meet community credit needs, and a
description of its efforts to ascertain the credit needs of its community, including efforts
to communicate with members of its community regarding credit services.

A copy of the CRA Notice
An institution must provide in each office a CRA Notice, the exact wording of which is

prescribed in the regulation.

Public File

Each institution must keep a file that is readily available for public inspection consisting
of any CRA Statements in effect in the last 2 years, a copy of the public section of the
institution’s most recent CRA Performance Evaluation, and any written comments,
received from the public within the last 2 years, relating to the CRA statement,
Performance Evaluation, or the institution’s record of helping to meet community credit
needs.

CRA performance evaluation

After a CRA examination, each institution will receive from its regulator a written, public
CRA evaluation. This evaluation must be kept in the public file. The institution must
provide a copy of this evaluation to the public upon request, charging a minimal fee.

Source: U.S. General Accounting Office. Community Reinvestment Act: Challenges
Remain to Succesfully Implement CRA.
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Table A2

Early CRA Performance Categories and Related Assessment Factors

Ascertainment of Community Credit Needs

Assessment Factor A

Activities to ascertain credit needs and efforts to communicate with the community,
including the extent of the institution’s efforts to communicate with members of its
community regarding the credit services being provided by the institution.

Assessment Factor C
The extent of participation by the institution’s board of directors in formulating the
institution’s policies and reviewing its performance related to CRA.

Marketing and types of credit offered and extended

Assessment Factor B

The extent of the institution’s marketing and special credit-related programs to make
members of the community aware of the credit services offered by the institution.
Assessment Factor | '

The institution’s origination of residential mortgage loans, housing rehabilitation loans,
home improvement loans, and small business or small farm loan within its community, or
the purchase of such loans originated in its community.

Assessment Factor J

The institution’s participation in governmentally insured guaranteed or subsidized loan
programs for housing, small businesses, or small farms.

Geographic distribution and record of opening and closing offices

Assessment Factor E

The geographic distribution of the institution’s credit extensions, credit applications, and
credit denials. ‘

Assessment Factor G

The institution’s record of opening and closing offices and providing services at offices.

Discrimination and other illegal credit practices

Assessment Factor D
Any practices intended to discourage applications for types of credit set forth in the
institution’s CRA Statement(s)

Assessment Factor F
Evidence of prohibited discriminatory or other illegal credit practices

Community Development

Assessment Factor H
The institution’s participation, including investments, in local community development
and redevelopment projects or programs
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Table A2 (continued)

Assessment Factor K
The institution’s ability to meet various community credit needs based on its financial

. condition and size, legal impediments, local economic conditions, and other factors
Assessment Factor L ‘

Any other factors that, in the regulatory authority’s judgment, reasonably bear upon the
extent to which an institution is helping meet the credit needs of its entire community
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Table AS

Indicators of Discrimination in Mortgage Lending

Panel A: Indicators of Potential Disparate Treatment in Underwriting

Substantial disparities among the approval/denial rates for applicants by monitored
prohibited basis characteristic (especially within income categories)

Substantial disparities among the application processing times for applicants by
monitored prohibited basis characteristic (especially within denial reason groups)
Substantially higher proportion of withdrawn/incomplete applications from
prohibited basis group applicants than from other applicants

Vague or unduly subjective underwriting criteria

Lack of clear guidance on making exceptions to underwriting criteria, including
credit scoring overrides _
Lack of clear loan file documentation regarding reasons for any exceptions to normal
underwriting standards, including credit scoring overrides

Relatively high percentage of either exceptions to underwriting criteria or overrides
of credit score cutoffs

Loan officer or broker compensation based on loan volume (especially loans
approved per period of time)

Consumer complaints alleging discrimination in loan processing or in
approving/denying residential loans

Panel B: Indicators of Potential Disparate Treatment in Pricing

el e

Relationship between loan pricing and compensation of loan officers or brokers
Presence of discretion in pricing or other transaction costs

Use of a system of risk-based pricing that is not empirically based and statistically
sound

Substantial disparities among prices being quoted or charged to applicants who differ
as to their monitored prohibited basis characteristics

Consumer complaints alleging discrimination in residential loan pricing
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Table AS (continued)

Panel C: Indicators of Potential Disparate Treatment by Steering

w

For an institution that has one or more sub-prime mortgage subsidiaries or affiliates,
any significant differences, by loan product, in the percentage of prohibited basis
applicants of the institution compared with the percentage of prohibited basis
applicants of the subsidiaries or affiliates

Lack of clear, objective standards for (i) referring applicants to subsidiaries or
affiliates, (ii) classifying applicants as “prime” or “subprime” borrowers, or (iii)
deciding what kinds of alternative loan products should be offered or recommended
to applicants

For an institution that makes both conventional and FHA mortgages, any significant
differences in percentages of prohibited basis group applicants in each of these two
loan products, particularly with respect to loan amounts of $100,000 or more

For an institution that makes both prime and subprime loans for the same purpose,
any significant differences in percentages of prohibited basis group borrowers in each
of the alternative loan product categories

Consumer complaints alleging discrimination in residential loan pricing

A lender subprime mortgage company subsidiary or affiliate integrates loan
application processing for both entities

Loan officers have broad discretion regarding whether to promote conventional or
FHA loans, or both, to applicants and the lender has not issued guidelines regarding
the exercise of this discretion

A lender has most of its branches in predominantly white neighborhoods. The
lender’s subprime mortgage subsidiary has branches which are located primarily in
predominantly minority neighborhoods

Panel D: Indicators of Potential Discriminatory Redlining

1.

Significant differences, as revealed in HMDA data, in the number of loans originated
in those areas in the lender’s market that have relatively high concentrations of
minority group residents compared with areas with relatively low concentrations of
minority group residents

Significant differences between approval/denial rates for all applicants (minority or
non-minority) in the number of loans originated in those areas in the lender’s market
that have relatively high concentrations of minority group residents.compared with
areas with relatively low concentrations of minority group residents

Significant differences between denial rates based on insufficient collateral for
applicants from areas that have relatively high concentrations of minority group
residents compared with areas with relatively low concentrations of minority group
residents
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Table AS (continued)

Panel D (Continued)

4.

Other patterns of lending identified during the most recent CRA examination that
differ by the concentration of minority residents

Explicit demarcation of credit product markets that excludes MSAs, political
subdivisions, census tracts, or other geographic areas within the institution’s lending
market having relatively high concentrations of minority residents

Policies on receipt and processing of applications, pricing, conditions, or appraisals
and valuation that vary between areas with relatively high concentrations of minority
residents and those with relatively low concentrations of minority residents
Employee statements that reflect an aversion to doing business in areas with relatively
high coricentrations of minority residents

Complaints or other allegations that the lender excludes or restricts access to credit
for areas with relatively high concentrations of minority residents

A lender has most of its branches in predominantly white neighborhoods. The
lender’s subprime mortgage subsidiary has branches which are located primarily in
predominantly minority neighborhoods

Panel E: Indicators of Potential Disparate Treatment in Marketing of products

Advertising patterns or practices that a reasonable person would believe indicate
prohibited basis customers are less desirable

Advertising only in media serving non-minority areas of the market

Marketing through brokers or agents that the lender knows would serve only one
racial or ethnic group in the market

Use of marketing programs or procedures that exclude one or more regions or
geographies within the lender’s assessment or marketing area that have significantly
higher percentages of minority group residents than does the remainder of the
assessment area or marketing area

Using mailing or other distribution lists or other marketing techniques for pre-
screened or other offerings of residential loan products that: (i) explicitly exclude
groups of borrowers on a prohibited basis; (ii) exclude geographies within the
lender’s marketing area that have significantly higher percentages of minority group
residents than does the remainder of the marketing area

Proportion of monitored prohibited basis applicants is significantly lower than that
group’s representation in the total population of the market area

Consumer complaints alleging discrimination in advertising or marketing loans
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Appendix B

Sample Metropolitan Statistical Areas
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Table B1

Metropolitan Statistical Areas

520 Atlanta
720 Baltimore PMSA
1600 Chicago PMSA
1920 Dallas PMSA
2080 Denver PMSA
2680 Ft. Lauderdale PMSA
3360 Houston PMSA
3760 Kansas City MO-KS
4480 Los Angeles-Long Beach PMSA
5000 Miami PMSA
5120 Minneapolis-St. Paul MN-WI
5560 New Orleans
5600 New York PMSA
§720 Norfolk-Virginia Beach-Newport News VA-NC
5945 Orange County PMSA
5960 Orlando
6200 Phoenix-Mesa
6780 Riverside-San Bernardino
6920 Sacramento
7240 San Antonio
7320 San Diego
7600 Seattle-Bellevue-Everett
7040 St. Louis MO-IL
8280 Tampa-St. Pete-Clearwater

8840 Washington DC-MD-VA-WV PMSA
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