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ABSTRACT 

Large racial disparities in mortgage loan denial rates and low minority 

representation among applicantsfor mortgage credit have created concerns that mortgage 

lenders discriminate against minorities. This dissertation investigates factors thatinfluence 

changesin these disparities in 25 MSAsin the U.S. during 1991-1997. During the latter 

portion ofthe sample period racial disparities in mortgage denial rates declined 

significantly, while minority representation in the mortgage applicant poolincreased. 

Someindustry observers attribute these changesto improvementsin regulatory 

enforcement ofthe fair lending laws and CommunityReinvestment Act(CRA). I 

hypothesize thatimprovementsin economic conditions during the period that reduce 

defaultloss probabilities on mortgage loans contribute to reductionsin denial rate 

disparities, since minorities represent a disproportionate percentage ofthe marginalloan 

applicantsin this sample. I anticipate thatimprovementsin the financial condition and 

performance offinancial institutions may have had a similar effect. 

In Chapter4ofthe Dissertation,an empirical modelis developed to formally test 

thejoint affect ofmarketforces,including changesin the economy and lender financial 

condition and performance,as well as regulatory influence oh mortgagelending outcomes. 

The modelincorporates theHome Mortgage Disclosure Act(HMDA)data on 

characteristics ofapplicantsfor conventional home purchase mortgageloansin25 

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



the 1990 U.S.census,bank-specific financial data from the bank reports ofcondition and 

income,and state and MSA-level macroeconomic series. A partial adjustmentframework 

is employed to modellending institutions' response to established 'targets'for racial 

disparities in denial rates and minority representation. Since these targets arejointly 

determined,the two-stage least squares(2SLS)method for estimating simultaneous 

equations is used to estimate the 'disparity' and 'representation' models. 

The results ofthe 2SLS estimation overall are not consistent with a regulation-

induced shift in racial disparities in denial rates and minority representation, after 

controlling for marketforces. While there is some evidence to supporta 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,changesin the quality ofthe applicant pools,economic 

conditions in the MSAs under study,and the financial condition and performance ofthe 

lending institutions arefound to have a statistically significant influence on mortgage 

lending outcomes. 
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Chapter1 

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 revealthat black loan applicants are denied mortgage credit at 

twoto three times the rate ofwhite applicants.^ Empirical evidence regarding 

discrimination in mortgage markets is mixed. Moststudies conclude thatthe disparities in 

denial rates are due to economic differences among racial groups. Afew widely-cited 

studies, however,find evidence ofdiscrimination after controlling for economic 

differences.^ 

Evanoffand 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 ofmortgage originations to these groups nearly doubled. , 

Moreover,the data reveallarge declines in the racial disparity ofmortgage denial rates and 

an increase in minority representation in the applicant pool. One possible explanation for 

this trend is that mortgagelenders were under increasing pressure from industry regulators 

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

'Irefer to black ratherthan African-American applicantsin keeping withthe regulatory codes associated 
with theHome Mortgage Disclosure Actdata. 
^ Murmell,Tootell,Browne,and McEneaney(1992)providethe most widely cited evidence supporting 
the argumentthat discrimination is economically significantin aBoston FederalReserveBank study of 
Boston-area mortgagelenders. 



example,someindustry observers cite increasing pressure to comply with the Community 

Reinvestment Act(CRA),as evidenced bythe growing number ofprotests'ofmerger 

applications and referrals to the Department ofJustice under the regulation. An 

alternative explanation is that marketforces such asimprovementsin the economy and in 

bank financial condition and performance affected default loss estimates and credit 

standards in a waythat disproportionally benefited minority and low-income applicants. 

Ifminorities represent a disproportionate percentage ofthe marginalloan applicant 

pool,improvements in overall credit quality estimates or liberalization ofcredit standards 

should resultin a reduction inthe racial disparity ofmortgage credit denials and an 

increase in minority representation. Evidence firom prior studies indicates this is the case, 

with minority applicantsfor mortgage credit exhibiting below average credit quality and 

higherthan average default rates than white applicants. For example,data on the 

characteristics ofapplicants included in the Boston Federal Reserve's study ofmortgage 

lending in theBoston 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,wereless likely to 

have an established credit history, wereless likelyto meetlender's underwriting standards, 

and madelower down paymentsthan white applicants. Furthermore, minority applicants' 

median net worth waslessthan halfthatofwhite applicants, and minorities had alower 

amountofliquid assets available to meet closing costs. Finally, measures ofdebt burden. 



including housing expense and total obligations as a percent ofincome,were;similarfor 

I 

thetwo groups. ; 

Careful evaluation oftrendsin mortgage lending volume among racial groups and 

detection ofthe factors driving observed disparities by race is clearly ofgreat interestto 

regulatory agencies and to policy makers. Recently,regulators have responded to these 

persistent disparities byincreasing their efforts to screen mortgagelending institutionsfor 

discriminatory practices and by refining the anal5l;ic methodsfor such screening.^ In 

Chapter4ofthe dissertation, empirical models are developed to identify factors Meeting 

mortgage lending outcomesfor a sample oflending institutions in 25 metropolitan 

statistical areas(MSAs)in the U.S.during 1991-1997. Thetwo-stage least squares 

(2SLS)method ofestimating a system ofsimultaneous equations is employed to test 

whether observed changesin the racial disparity ofmortgage credit denials and minority 

representation in the applicant pool result fî om: 1)afinancial institution portfolio response 

to changes in either institution-specific factors affecting portfolio choice,or 

macroeconomic-specificfactors that influence mortgage default loss probabilities; or2) 

fair lending compliance pressure on financial institutions fi"om industry regulators. The 

modelincludes each institution's periodic CRA rating as a proxyfor regulatory pressure 

related to discrimination in mortgage lending practices. The model also includes a regime 

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

^ Seethe FederalFinancialInstitutions Examination CouncilInteragencyFairLendingExamination 
Procedures dated January5,1999for details on thefair lendingexamination process. 



1.1 Policy Implications ofthe Research 

Ifthe observed changes in racial disparities are a response to marketforces, 

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 oftheseforces when 

assessing whether mortgage credit has been successfully provided to dl qualified persons 

in a particular demographic market. Lenders may periodically alterthe characteristics of 

their portfolios in waysthat could appear to be discriminatory,when in factthe 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 controlfor lender 

assessments ofcredit risk when evaluating compliance with fair lending statutes and CRA, 

and to recognize thatthese criteria may be adaptive to the prevailing market and economic 

climate. 

Alternatively, a finding that disparities diminish at specific institutionsfacing 

regulatory pressure also would haveimportantimplicationsfor regulators. Ifthe declines 

reflect efibrts by lending institutions to ensure that their mortgage lending practices are 

not racially biased,then the identification ofproblem lenders resultingfrom increased 

regulatory oversight achieves the desired societal objective. Onthe other hand,ifthe 



declines reflect an uneconomic reallocation ofcredit solely to deflect costly attention firom 

regulators,then are-examination ofregulatory policy and enforcement is warranted. 

1.2 Summary oftheEmpirical Results 

The univariate statistics provided in Chapter5 demonstrate significant declines in 

the racial disparity ofdenial rates and significant increases in minority representation 

during the sample period, especially during 1993-1994. These findings are consistent 

with the growth in lending to racial minorities during the period documented byEvanoff 

and Segal(1996). Trendsin overall denial rates and the racial disparity in denial 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 

improvementin measuresofthe financial condition ofthe sample lending institutions and 

ofeconomic conditionsin the sampleMSAs after 1992,suggesting these marketforces 

may have contributed to the observed declines in disparities and increase in minority 
• 

representation. 

The results ofthe2SLS estimation overall are not consistent with a regulation-

induced shift in racial disparities in denial rates and minority representation, after 

controlling for marketforces. Instead,changesin the quality ofthe applicant pools, 

economic conditions in theMSAsunder study, and the financial condition and 

performance ofthe lending institutions arefound to have a greater influence on these 



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

specifications ofthe equation with the racial disparity in denial rates as the dependent 

variable. While there is some evidence to support a regulatoryinfluence on changes in 

minority representation,this effect is restricted to institutions that already have satisfactory 

performance ratings under CRA. 

1.3 Organization ofthe Dissertation 

The next chapter provides a review ofthe literature relating to CRA, 

discrimination in mortgage lending,bank portfolio choice,and factors influencing 

mortgage defaultloss estimates. Chapter 3 develops a model ofmortgage underwriting 

and the hypotheses to be tested by the empirical models. Chapter4provides a description 

ofthe data and empirical methods. The empirical results are discussed in Chapter 5,and 

Chapter6concludesthe dissertation. 



 

Chapter2 

Literature Review 

This chapter provides a review ofthe relevant prior literature. The chapter is 

divided into four sections. First, background onthe fairlending laws and CRA is provided 
1 

in section 2.1. This isfollowed by a discussion ofstudies that examine discrimination in 

mortgage lending in section 2.2. Finally, sections 2.3 and 2.4 review factors influencing 

mortgage default estimates and bank portfolio choice,respectively. 

2.1 Overview ofFederalFairLending Legislation 

There aretwo principal veins offederal fair lending legislation. First,the 1974 

Equal Credit Opportunity Act(BCOA)and 1968Fair Housing Act(FH Act)prohibit 

lender discrimination against credit applicants onthe basis ofrace, ethnic,origin,gender, 

or religion. Second,the 1977CRA addresses geographic discrimination by requiring that 

depository institutions meetthe credit needs oftheir entire service area. TheECOAand 

FHActaddress discrimination against individuals, while CRA prohibits discnmination 

against neighborhoods,a practice commonly known as'redlining'. Additionally, 

supervisory agencies use data collected under the requirements ofthelibme Mortgage 

Disclosure Act(HMDA)to targetinstitutions and productsfor examination ofcompliance 
I ' 

•with the fair lending regulations. Sections 2.1.1 through 2.1.3 pro-vide detail onthe 

regulations and their enforcement,and section 2.1.4 discussesthe effecti-veness ofCRA. 



2.1.1 The Fair Housing Actand Equal Credit Opportunity Act('fair lending'laws) 

FH Actwas passed bythe Congress as partofthe Civil Rights Actof1968. The 

Act prohibits discrimination in all facets ofresidential real estate transactions,notjust 

lending,including the following(FFIEC,1998): 1)Making loansto buy,build,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 ofthefollowing applicant characteristics(FFIEC,1998): 1) 

race or color;2)national origin;3)religion;4)gender;5)familial status;and 6)handicap. 

ECOA,passed by the Congressin 1974 as an amendmentto the broader 

Consumer CreditProtection Act of1968,applies to discrimination in credit transactions.'* 

The Act applies to any extension ofcredit,including those to small business, corporations, 

partnerships,and trusts. Regarding credit transactions,it is broaderthanMActin that it 

applies to virtually all lenders, whileFH Act applies only to real estate-related lending. In 

addition to those areas protected underFH Act,ECOA prohibits discrimination onthe 

basis of: 1)age(provided the applicant has the capacity to contract);2)the applicant's 

receipt ofincome derived from public assistance; and 3)the applicant's exercise ofany 

right under the Consumer CreditProtection Act(FFIEC,1998). 

FH ActandECOAdo not explicitly define what practices are discriminatory. As 

a result,the various supervisory agenciesthat enforce the legislation have been responsible 

TheECOAisimplemented bytheFederalReserve Board'sRegulationB. Theregulation describes 
specific practices^tare prohibited,permitted,or required(FFIEC,1988). 



 

 

for developing their own standardsfor identifying discrimination,guided by court 

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

agencies responsible for implementation and enforcement ofthe fair lending laws was 

formed to coordinate policy.^ The task force issued guidelines regarding what policies and 

practices constitute violations ofFH Act and ECOA. According to the guidelines, a 

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

• Fail to provide information or services or provide different information or services 

regarding any aspect ofthe lending process,including credit availability, application 

procedures,or lending standards 

• Discourage or selectively encourage applicants with respectto inquiries about or 

applicationsfor credit 

• Refuseto extend credit or use different standardsin determining whetherto extend 

credit 

• Varytheterms ofcredit offered,including the amount,interest rate, duration, ortype 

ofloan 

• Use different standards to evaluate collateral 

• Treat a borrower differently in servicing aloan orinvoking defaultremedies 

• Use different standardsfor pooling or packaging aloan in the secondary market 

^The taskforce consisted ofrepresentatives ofTheDepartmentofHousingand UrbaitDevelopment 
(HUD),TheDepartmentofJustice(DOJ),The Office ofthe Comptroller ofthe Currency(OCC),The 
Board ofGovernorsofthe FederalReserve(PRE),The Office ofThrift Supervision(OTS),TheFederal 
DepositInsurance Corporation(FDIC),TheFederal HousingFinance Board(FHFB),The National Credit 



 • Express, orally or in writing,a preference based on prohibited factors or indicate that 

it will treat applicants differently on a prohibited basis 

• Discriminate because ofthe characteristics ofa person associated with an applicant or 

prospective occupants ofeither the property to be financed orthe neighborhood or 

other area where propertyto befinanced is located.® 

Thetaskforce guidelines also instruct compliance examiners on the type of 

evidence required to establish a violation ofthe fair lending statutes. The courts have 

recognized threeforms ofevidence: 1)overt evidence ofdiscrimination;2)evidence of 

'disparate treatment'; and 3)evidence of'disparate impact'. 

Overt evidence is the most apparent and least common ofthe threeforms. This 

occurs"when alender blatantly discriminates on a prohibited basis",or"expresses—^but 

does not acton—adiscriminatory preference"(FFIEC,1998). Disparate treatment, which 

is subtler and more commonthan overt discrimination,does not require intentto 

discriminate. Thetask force guidelines define disparate treatment as occurring"when a 

lendertreats a credit applicant differently based on one ofthe prohibited bases. Disparate 

treatment ranges fi'om overt discrimination to more subtle disparities in treatment. It does 

not require any showing thatthe 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),TheFederal Trade Commission(FTC),and The OfSce ofFederal 
HousingEnterprise Oversight(OFEDEO). 
® This statement addresses concerns regarding'redlining'thatare thefocusofthe CRA,and is indicative 
ofthe overlap betweenthe'feir lending'statutesand CRA. 
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considered by the courts to be intentional discrimination because no credible, 

nondiscriminatory reason explains the difference in treatment on a prohibited basis" 

(FFIEC,1998). 

Disparate treatment is mostlikely to occur among applicants where the credit 

decision is not clear, and there may be a necessityfor compensating factors to overcome 

some adverse information in the applicant's credit history. In these cases,there are two 

waysin 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 ofmarginal applicantsto qualifyfor aloan may depend onthe level of 

assistance provided by the lender in filling outthe credit application,the degree to which 

they encourage the applicantto continue with the application process,and their effort in 

searching for compensating factors. While lenders are not obligated to provide such 

assistance,to the extentthey do,they must not treat applicants differently on a prohibited 

basis(FFIEC,1998). 

Disparate impact discrimination occurs"when alender applies a racially or otherwise 

neutral policy practice equallyto all credit applicants, butthe policy or practice hasa 

disproportionate adverse impacton applicantsfrom a group protected against 

discrimination"(FFIEC,1998). Thefactthat a policy results in a disparity on a prohibited 

basis does not in itselfconstitute disparate impact discrimination. Rather,examiners seek 

to determine whetherthe policy or practice isjustified by'business necessity'. 

Considerations such as cost and profitability may provide suchjustification. 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 ofthe policy or practice need not reflect discriminatory intent in order to be a 

violation oftheFH Act ortheECOA(FFIEC,1998). An example ofdisparate impact 

discrimination is the establishment ofa minimum loan amountthat disproportionately 

excludes minority applicants due to theirincome levels orthe values ofproperties in the 

neighborhoods in which minority populations are concentrated. 

2.1.2 The Community Reinvestment Act 

CRABackground. This study uses each institution's rating underCRA as a proxy 

for regulatory influence on changesin racial disparities.^ The primaryimpetusfor passage 

ofCRA was concern by community groupsthat banks and thrifts were failing to 

adequately meetthe financial services needs oflow and moderate-income neighborhoods 

(GAO,1995). This result wasviewed 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 fî om these markets did not 

adequately reinvestthose deposits in the local community(EvanofFand Segal, 1996). 

AlthoughECOA andFH Act already prohibited discrimination in mortgage lending,CRA 

extended the scope ofprohibited service discrimination to include that against 

neighborhoods. 

'Therequirements ofCRA are contained inRegulationBB ofthe Code ofFederalRegulations. 

12 



TheCRAlegislation as initially drafted reflected the argumentthat banks,as 

government-chartered institutions with access to depositinsurance provided by the 

government,have a role in achieving the government's social objectives. Thislanguage 

included a requirementthat banks satisfy credit demandsin the local rnarketfrom which 

deposits are gathered, prior to exportingthesefundsto other markets(Evanoffand Segal, 

1996). Opponents ofCRA expressed concern thatthe Act's passage would result in an 

uneconomic allocation ofcreditto 'targeted' neighborhoods,potentially threatening the 

safety and soundness ofthe banking system. The result would be a disruption in the 

normalflow ofcredit as dictated by marketforces,such as the demand for.loans and profit 

potential in different geographic areas(Garwood and Smith, 1993). Supporters ofthe Act 

countered that its purpose wasto ensure that profitable loansinlow and moderate-income 

neighborhoods were not overlooked. Safety and soundness would continue to bethe 

primaryfactor considered in applicationsfor new branches and acquisition activity 

(Garwood and Smith, 1993). 

Another criticism ofCRA wasthat it waslargely redundantgiven the protections 

afforded by other bankinglaws. For example,banking legislation that preceded CRA 

already required that banks meetthe needs ofthe communitiesin which they are chartered. 

TheBanking Actof1935 required banksto serve the'convenience and needs'oftheir 

communities(GAO,1995). TheBank Holding Company Actof1956 requires the Federal 

Reserve Board ofGovernors(FRB)to evaluate how well a bank servesthese needs when 

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

13 



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

concerns regarding theflow ofcredit to protected groups based on prohibited factors, 

whileHMDAfacilitated collection ofthe data necessary to identify redlining. Evanoffand 

Segal(1996)argue that CRA is distinguished from the previouslegislation by its emphasis 

onthe asset side ofthe balance sheet(credit generation)rather than the liability side 

(deposit gathering),and the requirements it placed directly on regulatory agenciesto 

monitor creditflows and to encourage reinvestment in local communities. 

CRA was passed on October 12, 1977 as Title VUIofthe Housing and 

CommunityDevelopment Actof1977. The regulation appliesto aU depository 

institutions. Thefourfederal agenciesthat have primary supervisory responsibilitiesfor 

depository institutions are charged with ensuring compliance with the regulation; 1) FRB; 

2)the OflBce ofthe Comptroller ofthe Currency(OCC);3)theFederalDepositInsurance 

Corporation(FDIC);and 4)the OfiSce ofThrift Supervision(OTS) The finallanguage 

ofthe Actexcluded any specific credit allocation criteria. Instead,the regulation requires 

each ofthe regulatory agenciesto use its authority to'encourage'the institutions they 

supervise to help'meetthe convenience and needs'ofthe local communities in which they 

are chartered,consistent with'safe and sound business practice'. Assessmentof 

performance underCRAincludesthe institution's performancein serving the needs oflow 

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

® Althoughthe regulations were developed onaninteragency basis,each ofthe supervisory agencies has 
its own setofregulations(GAO,1995). 
'TheCRA addresses all credit needsofthe community,notjust mortgage-related needs. 

14 



considered in an institution's application for a charter, merger, acquisition, branch closing 

or addition, office relocation, or depositinsurance(GAO,1995). 

HMDA augments CRA. As mentioned earlier, data collected as part ofreporting 

requirements under theHMDA assists regulators in assessing compliance,with CRA. 

HMDA,which Congress passed in 1975,requires that depository institutions collect and 

disclose data on the number and dollar amountofhome mortgage and homeimprovement 

loans by censustract within their respective MSAs. TheHMDA data are released 

armually,and trendsin the data are examined closely by community groups and by the 

press. 

In 1989,Congress amendedHMDAto improve regulators' ability to detect 

potential discrimination. HMDAnow 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 amendmentto the Actrequiresthese institutions to 

report data on every loan application individually. The data include the lender's decision 

to accept or denythe loan,the proposed loan amount,the property's census tract, whether 

the property is owner occupied,loan purpose(i.e. home purchase,honieimprovement, 

refinancing,or multi-family),loan type(i.e. conventional versus governmentinsured), 

application income,and the applicant's and co-applicant's race and gender. The more 

detailed reporting requirements ofthe amendedHMDAhave enhanced the ability of 

The 1989amendmentsrequired those institutions with greaterthan$10 million in assetsto report 
underHMDA. The new assetsize threshold wasimplement^in 1997,and is now revised in November 
ofeach yearin accordance with changesin the ConsumerPrice Index. 
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supervisory agenciesto use statistical techniques to systematically screen lending 

institutionsfor discriminatory practices. 

Original Requirements ofCRA. CRA mandates thatlending institutions comply 

with a set oftechnical requirements that are primarily procedural. A detailed hst ofthese 

requirements is provided on Table A1 in the Appendix A. Theyinclude the adoption ofa 

CRA statement by each institution's board ofdirectors, delineating a map ofthe 

institution's service area and the types ofcredit it intends to provide;the posting ofa 

notice ofconsumer rights under CRA;and maintenance ofa file containing the 

institution's most recent CRA performance evaluation and any written commentsfrom the 

public received in the lasttwo years. 

While evaluation ofcompliance with these technical requirements is relatively 

straightforward,a major criticism ofCRA has been the lack ofspecific 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 

institutionsto adopttheir ownjoint firameworkfor evaluating CRA performance. During 

1978 the supervisory agencies held hearings to allow for public commenton how the 

legislation should beimplemented. Consumer groupsforthe most partfavored specific 

rules,including the application ofloan-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 assessmentfactors grouped 

underfive performance categories(GAO,1995). Table A2lists the assessmentfactors 

used inthe examinations. Thefive performance categories were: 1)ascertainment of 

community credit needs;2)marketing and types ofcredit offered and extended;3) 

geographic distribution and record ofopening 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)'needsimprovement';or 

4)'substantial non-compliance'. The regulatory guidelines stressed flexibility in assessing 

compliance with thefactors, since credit needs vary across communities,and institutions 

may meetthese needsin a variety ofways. To ensure flexibility, the guidelines did not 

apply any specific weighting schemeto the various assessmentfactors in arriving at a 

composite rating(GAO,1995). In December 1979,theFRB issued a policy statement, 

subsequently adopted by the FederalFinancial Institutions Examination Council(FFIEC), 

that reinforced the desirefor flexible implementation. Some ofthe principal points ofthe 

policy statement are asfollows(Garwood and Smith, 1993): 

• CRA does notimpose credit allocation 

• Disparities in loan-to-deposit ratios are not,on their face,evidence ofpoor CRA 

performance 

• Alack ofapplications is not an adequate explanation for alack oflending in a 

particular neighborhood 
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• Commitmentsforfuture action are not part ofCRArecord,but may receive 

weight as an indicator ofpotentialimprovement 

• Communication between applicants and protesting parties is encouraged,but the 

supervisory agencies will not approve or enforce any agreements 

In general, an institution could expectto be criticized underCRAifits loan applications 

and approvals were geographically concentrated in high-income areas whilelow-income 

neighborhoods in its service area were under-represented(Garwood and Smith, 1993). 

Revisionsto CRA. During 1989,importantrevisions were madeto the legislation 

surrounding fair lending. First,the Financial Institutions Reform,Recovery and 

Enforcement Actof1989(FIRREA)amended CRAto require that examiner assessments 

ofCRA compliance be released to the public. Second,as mentioned earlier, a 1989 

amendmentto theHMDA required the addition ofinformation on individual,applicant 

race,gender,and income in the reporting requirements. Importantly,the amendment 

required public release oftheHMDA datafor the first time. 

Thelarge disparities in originations and denial rates across racial groups and 

neighborhoods apparentin theHMDA data were widely publicized,and setthe stage for 

increased public debate regarding the effectiveness ofCRA during the early 1990s. The 

Congress initially responded by seeking to improvethe support oflow- and moderate-

income housing initiatives by government-sponsored secondary market purchasers of 

mortgageloans(Evanoflfand Segal, 1996). In 1991,Congress passed the Federal 

Housing Enterprises Financial Safety and Soundness Actthat established specific 
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mortgage purchasing goalsforthe Federal NationalMortgage Association(FNMA)and 

the FederalHomeLoan Mortgage Corporation(Freddie Mac)related to low- and 

moderate-income housing. 

Mounting criticism ofCRA by both industry and community groupsled to a 

reform initiative aimounced bythe President in July, 1993. Thereforms were aimed at 

addressing the industry's concern that CRA documentation requirements were overly 

burdensome and performance assessment guidelines were vague, while improving 

enforcementand providing more effective penaltiesfor non-compliance(GAO,1995). In 

May 1995,after much public debate over the proposed revisions,theFRB,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 

assessmentfactors were replaced bythree performance tests; lending,investment, and 

service}^ For each test the examiner assigns one offive ratings,ranging from 

'outstanding'to 'substantial non-compliance'. The scoresfrom each test are weighted in 

arriving at one ofthefour possible composite ratings. Table A3 contains the scores 

assigned to the ratings under each ofthe tests, as well asthe composite scoring system. 

Table A4provides data on CRA ratings by regulator from 1991-1997. The data reveal 

thatthe vast majority ofbanks receive ratings ofsatisfactory or better, with.the frjaction of 

"Thenew guidelines wereimplemented in July of1997for smallinstitutions and July of1998forlarge 
institutions. Small institutions are defined asindependent retail institutions with total assets oflessthan 
$250 million and holdingcompany affiliates with total assets oflessthan $1 billion. The regulation 
includesa streamlined examinationforsmallinstitutions(GAO,1995). 
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banksin thetwo lowest rating categories declining to less than2% after 1994. This 

relative lack ofvariation in ratings has been an additional source ofcriticism ofCRA. 

The lending test evaluates an institution's performance in meeting the credit needs 

ofits local conununity. It considers the number,amount,and distribution ofloans across 

income groups and geographic areasfor home mortgages,small business,and smallfarm 

loans. The volume ofan institution's community developmentloans is also considered. 

Thelending test is weighted more heavily thaninvestment and service in computing the 

composite score. An institution mustreceive a rating ofat least'low satisfactory'in order 

to score'satisfactory' or better on the composite rating(GAO,1995). This emphasis on 

lending is consistent with the goal ofdeveloping a more performance-based evaluation, 

reducing the importance ofprocess and documentation. 

Theinvestmenttest evaluates an institution's record in making community 

developmentinvestments. Fourfactors are considered: 1)the dollar amountofqualified 

investments;^^ 2)their iimovativeness or complexity;3)their responsivenessto the 

economic development needs ofthe 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 systemsfor delivering retail financial 

servicesthroughout its service area. Thetest is divided into retail banking services and 

Thetest also includesconsumerloans atthe institution's option,orifthe regulator determinesthat 
consumer lending isa substantial portion ofthe institution's business(GAO,1995). 

Qualified investments are defined by the regulators asinvestments,grants,or depositsthat havethe 
primary purpose ofcommunity development(Thomas,1988). Examplesinclude keeping depositsin 
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conununity development services(Thomas, 1988). The retail services test includesfour 

performance criteria: 1)the geographic distribution ofthe institution's branch network;2) 

the record ofopening and closing branches;3)the availability ofalternative delivery 

mechanisms,such as banking bytelephone,computer. Automated Teller Machines 

(ATMs),and mail;^"* and 4)the range ofavailable services,including non-credit services, 

and the degree to which services are designed to meetthe needs ofconsumers at various 

income levels^'(GAO,1995). The community development portion ofthe test includes 

the provision ofcommunity development services and their responsiveness and 

innovativeness. The mostimportant performance factor,however,is the geographic 

distribution ofthe institution's full-service branch locations. 

Atthe request ofthe HouseBanking Committee,the General Accounting Office 

(GAO)conducted a review ofthe revised guidelines during 1995. TheGAO conducted 

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

identified thefollowing issues as ongoing concerns regarding the revised regulations: 

• Inconsistency in applying standards resulting in part firom examiners having 

considerable discretion in interpreting standards 

• Continued uncertainty regarding assessment ofperformance criteria 

minority-owned institutionsinthe irmer city, making donations to low-income housinginitiatives,or 
purchasingbonds and mortgages used tofinancelow-and moderate-income housing. 

Alternative delivery mechanisms,such as ATMs,are considered onlyto the extentthey are effective 
alternatives in meeting the needsoflow-and moderate-income consumers(GAO,1995). 
Examplesoftailoring servicesto meetthe needs oflow-income consumers mightinclude offeringlow-

balance checking accounts or extended lobby hours. 
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• Omission ofproposals to strengthen CRA enforcement beyond denials of 

expansion applications 

• Increased data collection and reporting requirementsfor large institutions, while 

exempting small institutions from additional data requirements 

2.1.3Enforcementofthe Fair LendingLaws and CRA 

Thefair lending laws and CRA are enforced in three ways. First^ the federal 

supervisory agencies maytake action in response to complaints aboutinstitutions. 

Second,consumers orthe Department ofJustice may bring a civil court action against an 

institution. Third,the supervisory agencies maytake remedial or punitive action against 

an institution as a result ofviolations discovered in a compliance examination. 

Compliance Examinations. EnforcementofCRA,FHAct andECOA 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 monthsto two years. Institutions with 

poor compliance records may bereviewed morefrequently. Those with the lowestCRA 

rating—'substantial non-compliance'—are often examined every sbc months,with 

performance tracked quarterly(Garwood and Smith, 1993). 

Examinerslookfor evidence ofovert, disparate treatment and disparate impact 

discrimination in underwriting, pricing or marketing based on a prohibited factor, as well 

as evidence thatlenders'steer' prohibited basis applicantsto inferior loan products. Table 
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A5 lists the 'risk factors'investigated by examinersfor each ofthese categories. 

Regarding disparate treatment in underwriting,large disparities in denial ratesfor 

applicants ofdifferent race withinincome categories warrantfurther investigation. Other 

indicators are disparities in application processing times,a higher proportion ofwithdravm 

orincomplete applications, subjective underwriting criteria, and lack ofclear 

documentation and guidance in making exceptions to underwriting criteria(FFBEC,1998). 

Since the early 1990s,statistical tests have been commonly employed in examining 

the underwriting practices oflarge institutions(Walter, 1995). The tests use multiple 

regression techniquesto investigate the correlation between the frequency ofdenials and 

minority status, holding constant otherfactors in the application. Typically,this consists 

ofa logistic regression where the independent variable is a binary variable indicating 

whetherthe application was accepted or rejected. Only one in ten institutions generates 

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,alarge portion ofmortgage loans is subjectto the techniques 

(Walter, 1995). 

For those institutions where sample size is too smalltojustify statistical tests, less 

formaltests are employed. These tests are also used atlarge institutions to further 

investigate exceptions identified bythe statistical techniques. Examinersform a sample of 

accepted and rejected applicants,focusing primarily on marginalapproved and denied 

applications. Detailed information from the credit jSle is used to identify cases where 
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applicants from the prohibited basis group and thosefrom a control group are similarly 

qualified but have different credit outcomes. The examiner documentsthe extentto which 

applicants in the prohibited basis group received different assistance in the application 

process,and whether waivers ofcredit policy were applied unevenly to thetwo groups. 

Where potentially discriminatory outcomes are identified,a more intensive examination is 

conducted,and underwriters are given an opportunity to explain the reasonsforthe 

outcomes. 

Disparities among interest rates,fees or points charged to appilicants who differ on 

a prohibited basis characteristic are a potential indicator ofdiscrimination in thepricing of 

loans. Others include any relationship between loan pricing and compensation ofloan 

ofBcers,and the presence ofbroad discretion in pricing. Examinersform samples ofloans 

forthe prohibited basis group and a control group that closed onthe same dates. They 

also controlfor whetherloans were sold or held in portfolio, since this will influence 

pricing. The examiner seeksto identify loans where the control group applicant receives 

favorable pricing despite their having negative creditworthinessfactors that are equalto or 

worsethan the prohibited basis group applicant. 

Discrimination in lending can occur before the decision to accept or rejectthe loan. 

Steering violations involve a decision byalending institution's personnelto guide an 

applicant's choice betweenloan producttypes that differ in their quality. Institutions that 

offer government-insured loans as well as conventionalloans are investigated for potential 

steering ofprohibited basis applicants to the government-insured product,since 
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government-insured loans are generally more expensive than conventipnalloans. 

Institutions that have a'sub-prime' mortgage subsidiary are evaluated for potential 

steering ofapplicantsto the subsidiary. Sub-prime loans are usually reserved for 

customers that have one or more serious derogatory factors in their credit record,and are 

significantly more expensive than'prime'loans. A significant difference in the percentage 

ofprohibited basis applicants applyingfor government-insured or sub-prime loans as 

compared to a control group is considered anindicator ofpotential discrimination. The 

processfor recommendingloan types and referring applicantsto subsidiaries is also 

considered(see Table A5). 

Anotherform ofdiscrimination that affectsthe volume ofloans fi"om protected 

classes involvesthe marketing ofloan productsto the consumer. Examiners comparethe 

racial and gender makeup ofthe institution's application poolto that ofits market area. 

Significant differencesfor a prohibited basis group mayindicate that the lender 

discourages applications fi-om this group by'prescreening' applicants., The institution's 

choice ofmedia and geographic distribution ofmarketing programs and mailing lists are 

also considered. Alender may also bein violation ifit solicits businessfi"om realtors, 

brokers,homeimprovement contractors, and other agents that it knowswould serve only 

one racial or ethnic group in the market. 

The'redlining' portion ofa compliance examination attempts to identify whether 

portions ofthe lender's market area that are populated predominantly bylow-income 

residents and membersofracial or national origin minority groups are under-represented 
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in its loan applications, approvals,and marketing efforts.^® Differencesby geography in 

marketing, appraisal practices, application processing, pricing, evaluation ofcollateral, and 

the geographic distribution ofbranches are also considered. The examination can be 

adapted to include accessto creditfor areas ofgeographic concentration on prohibited 

bases otherthan minority orincome status,such as age. 

Investigation ofredlining issues requires the examiner to determine the appropriate 

market areafor evaluation. As discussed previously,CRA requires an institution to define 

its CRA assessment area. However,in some cases this definition may betoo limited. The 

FFIEC fair lending examination guidelines state that accessto credit should be compared 

in areas wherethe lender actually marketed and provided credit, and where it could 

'reasonably be expected'to have marketed and provided credit. Some portion ofthis area 

mightextend beyond the CRA assessment area. After the market area is defined,the 

examiner must delineate those areas within the marketthat are predominantly minority or 

non-minorityin composition. The processfor comparing outcomesis similar to thatused 

in the underwriting analysis,exceptthat applicants are placed in prohibited basis and 

control groups based on characteristics ofthe neighborhoodsfrom which they are drawn. 

Denial ofExpansion Applications. The primary enforcement mechanism ofCRAis 

the denial ofan application to undertake expansion ofa depository institution. While 

CRA performance is notthe onlyfactor to be considered in approving an application, it 

The practice ofredlining is a violation oftheFH ActandECOAin addition to the CRA. TheCRA 
examination isa majorcomponentofan institution's compliance examination. Insomeinstances,such as 

26 



may play a major role(GAO,1995). Supervisory agencies have comeunder criticism by 

community groups and some members ofCongressforthe relatively small number of 

applications denied dueto CRAissues(GAO,1995). Table A6lists the number of 

applications and denials by regulator from 1989-1996. The supervisory agencies have 

defended their record ofdenyingfew applications by stating that they consider such action 

to be alast resort(GAO,1995). TheFRB and FDIC have approved applications 

conditional on commitmentsfor increased investment orlending efforts in low-income 

neighborhoods. However,the guidelines require that such commitments can only be used 

to remedy specific problems in an otherwise satisfactory record. TheFDIC and OTS have 

typically granted only conditional approvals based on commitments,wherethe transaction 

cannot be consummated until the commitments are realized(GAO,1995). Table A7 

showsthe number ofapplications approved with commitmentsby regulatorfrom 1989to 

1996. 

To provide incentivesfor institutions to comply with the provisions ofCRA,the 

regulation allows community groups and competing institutions,in additionto the 

regulatory agencies,to participate in the approval processfor proposed branch expansion, 

merger,acquisition,or depositinsurance. CRA protests ofexpansion applications are 

potentially very costly in thatthey generate negative publicity and may require the 

expenditure ofsignificant resourcesin formulating a response,including the commitment 

whenan applicationfora depositoryfacility is pending,a CRA examination is performed independently 
from the examination ofcompliance with the other regulations. 
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offinancial resources to address community needs. Moreover,protests can disruptthe 

markettiming ofstrategic initiatives, such as merger plans,resulting in costly delays. 

Protests by community groupsfrequently result in financial commitmentsjfrom 

institutions in exchangefor withdrawal ofa challenge. Theindustry has expressed 

concern that protests,and the associated negative publicity and threat ofpublic hearings, 

are often used to force lendersto make such commitments(GAO,1995). Table A8lists 

the number ofprotests and associated denials ofapplications between 1989 and 1996. In 

orderto expedite the application process, supervisory agenciesfrequently facilitate 

meetings between the parties, encouraging them to resolve their differences prior to formal 

submission ofthe application(GAO,1995). The regulators do not,however,sanction or 

enforce any resulting agreements. 

2.1.4 Effectiveness ofCRA 

IfCRAis effective,the result will be an increase in lending to low- and moderate-

income neighborhoods. While CRA doesnot address racial disparities specifically,the 

concentration ofminority populationsin these areasimplies thatthese disparities should 

decline as well. Onthe other hand,Masulis(1980)argues thatthe regulation may have 

the opposite effect since CRAgrants lenders latitude in defining their service area. The 

fair lending lawslimit alender's ability to vary mortgageloan terms across borrowers. 

Significant variance in terms across borrowers or neighborhoods that differ on a prohibited 

basis putthe lender at risk ofincreased 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 orlower applicant credit quality 

on average,then lending to groupstargeted byCRA may be unprofitable. Since lenders 

are unable to significantly vary loan termsto either reduce the risk or earn higher revenues 

as compensation forthe increased risk,they may attemptto reduce the amountofloans 

made available to these segments ofthe applicant population. Masulis arguesthat in order 

to accomplish this objective,lenders may strategically locate their offices in a waythat 

avoidsinclusion oflow and moderate-income neighborhoodsin theirCRA assessment 

area,and lending to those neighborhoods will decline as a result. 

Empirical tests offer only limited supportforthe effectiveness ofCRA. As 

discussed earlier,Evanoffand Segal(1996)demonstrate strong loan growth tolow and 

moderateincome and minority groups during 1990-1995. The data also indicate a decline 

in the oddsfor denial ofminority applicants relative to non-minorities. One potential 

explanationfor this increase in lending to groupstargeted by CRA is thatlending 

institutions were responding to increased regulatory infiuence during the period. The 

authorsinvestigate this hypothesis by comparing trends in denial rate disparitiesfor 

depository institutions with mortgage companies thatreport theirHMDA datatoHUD. It 

is generally believed thatthe HUD-regulated lenders are subjectto less stringent 

regulatory oversightthan the depository institutions(Evanoffand Segal, 1996). Thus,if 

observed declines in racial disparities are driven largely by regulatory pressure,theHUD-

regulated entities should exhibit less significant declines than the non-HUD group. The 
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evidence provided in the study,ho-wever, does notsupportthis hypothesis. The data 

reveal similar trendsin disparitiesfor both groups,and the authors conclude that the 

overall trend"may not bethe result ofincreasing regulatory scrutiny"[Evanoffand Segal 

(1996),p. 38], 

Schill and Wachter(1994)take a similar approach to testthe effectiveness of 

CRAin five metropolitan areas using the BostonFed data set. They test whetherlending 

to low- and moderate-income neighborhoods differsfor institutions subject to CRA 

relative to mortgage companies not covered by the regulation. A significant difference 

across regulated and non-regulated institutions isfound in only one ofthe five 

metropolitan areas,suggesting CRA does not consistently effect mortgage lending 

outcomes." 

In orderto avoid the potential costs associated with a poorCRA rating,one 

hypothesis suggests institutions might establish minimum thresholdsfor lending volumes in 

low-income areas and among minority populations. Evanoffand Segal(1997)develop a 

modelin which institutions strategically respond to fair lending regulation bytargeting 

acceptable year-end racial disparity ratios. One scenario considered is thatthe institution 

'window dresses'its performance by adjusting its underwriting criteria in the latter part of 

the yearto compensatefor poor year-to-date performance. An alternative approach is 

that institutions willimplement special marketing programs at specific time intervals 

Significant differences arefound in theBostonMSA only. OtherMSAsincluded inthe study are 
Atlanta,Houston,Los Angeles,and Philadelphia. 
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during the year in order to enhance the probability ofcompliance. Either ofthese 

scenarios creates the potential for intrayear variation in observed disparities. 

The study provides20 quarters ofdata on denial rates spanning 1990-1994 that 

demonstrate substantial intrayear variation, with consistent reductions in denial rates 

occurring after the first quarter ofthe year. There is also significant variation in the racial 

disparity ofdenials, which show a reduction occurring in thefourth quarter relative to the 

first three quarters ofthe 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 fiill sample. Finally,there is evidence that window dressing is more 

prevalent in the latter partofthe study period, consistent with the authors' contention that 

costs associated with non-compliance increased during the period. 

2.2 Discrimination in MortgageLending 

Thefair 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 researchin this area has developed alongfour lines: 1) 

application accept/reject studies;2)default rate studies;3)institution performance studies; 

and 4)redlining studies. An overview ofthe research in each ofthese classifications is 

provided in this section. 

Approval/Denial Studies. Most empirical studies that employtheHMDA datato 

testfor racial and neighborhood discrimination have concluded that economic differences 
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accountfor observed disparities in denial rates. TheHMDA data,however,provide only 

limited information applicable to the credit decision. Specifically,the data do notinclude 

information regarding credit history, personal debt ratios,loan-to-value-ratios, or other 

information considered importantto mortgage underwriters. The most notable ofthe 

accept/reject studies was conducted by TheFederal ReserveBank ofBoston. The study 

examinesthelending patterns ofBoston area mortgage lenders during 1990. The authors 

use a much more extensive data setthan any prior studyfor racial discrimination, allowing 

them to controlfor applicant credit history, personal debt burdens,employment history, 

and personal wealth,among otherfactors. The resultsindicate that after controllingfor 

economic characteristics, black and Hispanic applicants were more likely to be denied 

mortgage creditthan similarly-situated white applicants(Murmell 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 oftheBostonFed study, 

the federal supervisory agencies altered their fair lending examination procedures,and 

secondary market agencies re-examined the impactoftheir credit guidelines on mortgage 

approvals. 

Examples ofstudies usingHMDA data andfinding either weak or no evidence ofracial discrimination 
in mortgagelendingincludeBlack,Schweitzer,and Mandell(1978),Averyand Buynak(1981),Canner, 
Passmore and Smith(1994),Schill and Wachter(1993),Berkovec,Caimer,Gabriel,and Hannan(1994), 
and Holmesand Horvitz(1994). 
Examplesofarticlesinthe popular press discussing racial disparitiesin mortgagelendinginclude 

"LoanDenialRate Is Still HighforBlacks",The Wall Street Journal.December 21,1993;"Sniffing Out 
UnfairLenders".Business Week.October,1993;"Under StrongPressure,BanksExpandLoansFor 
Inner-CityHomes",The Wall Street Journal".February23,1994. 
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Subsequent studies have criticized the validity ofthe results reported in the Boston 

Fed study. Day and Liebowitz(1993)report that the BostonFed results are biased as a 

result ofdata errors, noting several examples ofdata that were obviously miscoded. Zandi 

(1993)reports thatthe omission ofan important credit risk variable in the Munell et al. 

work is responsible for the race effectfound bythe Boston Fed. 

A comprehensive review ofthe Boston Fed study was undertaken byHome 

(1994). In addition to evaluating the influence ofdata errors and omitted variables,the 

author exanunesthe sensitivity ofthe race effectto model specification,using a subset of 

the BostonFed data that consists ofthe FDIC-supervised institutions. A review ofthe 

credit files confirms that serious data errors are present, and that omission ofimportant 

creditsfactors potentially bias the results. The findings shed additional light on 

measurement problems with the BostonFed study by reporting thatin many cases the 

dependent variable—application outcome—^wasinaccurately measured. For example, 

several withdrawn applications were coded as denials. Furthermore,the results challenge 

the stability oftheBostonFed parameter estimates when errors in variables are corrected 

and modifications to model specification are made,such as including a binary variable 

indicating whetherthe applicant metthe lender's underwriting criteria. 

Afurther criticism leveled at these studies is their use ofsingle-equation models to 

testfor discrimination. Rachlis and Yezer(1994)argue that single-equation techniques 

can only testfor the absence ofdiscrimination, since the coefficient on race is biased in 

favor offinding a discrimination effect. Applicant self-selection ofunderwriters and 
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selection ofloan termsintroduce bias in the single-equation approaches,since these 

factors are assumed to be exogenous in these models. Yezer,Phillips;and Trost(1994) 

provide empirical supportfor this single-equation bias by conducting Monte Carlo 

simulation on the BostonFed data. 

Browne and Tootell(1995)conduct afollow-up analysisto respond to the 

criticisms leveled onthe initial BostonFed study. They provide revised model estimates 

and find that the race effect persists afterincorporating changes that address various 

criticisms ofthe original model. Separately, Glennon and Stengel(1994)also supportthe 

findings ofthe originalBostonFed study, after adjusting for the various criticisms ofthe 

data and methodology. 

DefaultRate Studies. The default rate studies comparethe default experience of 

minority and majority borrowers on the hypothesisthat ifminorities are held to a higher 

credit standard,then default rates should be lowerfor the minority group. A study by 

Berkovec et al.(1996)is representative ofthis line ofresearch. The authors find a higher 

likelihood ofdefaults and higher loss ratesfor black borrowers,after controllingfor 

various characteristics ofthe loan,borrower,and property. The results suggestlenders 

are holding black borrowersto alower credit standard than whites, perhaps as a meansof 

ensuring compliance with regulatory requirements. 

Ferguson and Peters(1995)have criticized the use ofequal or higher default rates 

for minorities as evidence that minorities are not victims ofdiscriminatory treatment. 

They argue this conclusion ignores differences in the distributions ofcredit qualityforthe 
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minority and majority applicants. Thefact thatthe average credit qu^ity ofminority 

applicants islower than that ofmajority applicants implies thatfor any credit standard,the 

average credit quality ofminority borrowers(approved applicants)lies below that of 

majority borrowers. Thus,while default ratesfor the applicants atthe margin(those who 

just meetthe credit standard)should be equal,average minority default rates can exceed 

majority default rates even when minorities are discriminated against. The analysis also 

hasimplicationsfor using denial rates as evidence ofdiscrimination. The differences in 

average credit quality will result in higher denial ratesfor minorities, even when no 

discrimination occurs. 

Ferguson and Peters summarize their results using the two-by-jwo matrix in Figure 

1,which characterizes denial rate and default rate possibilities. The firstrow represents 

the commonfinding with respectto denial rates,that is, minority denies(Denialm)exceed 

majority denials(Denialw). Thelower average credit quality ofminority borrowersleads 

to the conclusion in the upper left cell ofthe matrix, wherethe denial rate and default rate 

are bothlowerforthe majority group. In this scenario,the respective credit standardsfor 

minority and majority borrowers can have any relationship with each other ifthey are 

relatively close in magnitude,and still generate higher denial and default rates for 

minorities. Thus,no conclusion can be drawn regarding discrimination'.In the upper right 

cell, we can concludethat minorities are discriminated against because they generate 

default rates that are less than orequalto the majority group,despite minority borrowers' 

havinglowerthan average credit quality. 
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Defanltw <Defanltm Defanltw> Defanltm 

Denialw <DeniaL Noinference can be drawn Minorities are discriminated 

against 

Denialw > Denialm The majority is This combination cannot be 

discriminated against 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 ofthe default rate literature that equal default rates 

imply an absence ofdiscrimination. 

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

average credit quality islowerthan the majority average. In orderforthe majorityto 

experience higher default rates,they mustbe held to a higher credit standard, However, 

this would result in an even greater disparity in the average creditworthiness ofapproved 

majority and minority applicants,resulting in higher default ratesfor minorities. This 

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

thetwo groups whenthere are differences in average credit quality(Ferguson and Peters, 

1995). 

Finally,in thelower left cell majority applicants mustbe held to a higher standard in 

orderforthem to experience greater or equal denial rates while defaulting lessfrequently 
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than minorities. In summary,lending discrimination may be detected using denial and 

default rates in the two cases where one group experiences higher denial rates butlower 

default rates. Furthermore,equal denial and default rates do notimply non-discrimination. 

Instead,equal default rates are indicative ofdiscriinination against minority applicants 

while equal denial rates are indicative ofdiscrimination against majority applicants. The 

only outcome that can be consistent with non-discrimination is the upper left cell. 

However,discrimination againstthe majority or minority is also possible in this scenario. 

This ambiguity leadsFerguson and Peters to argue against using denial rate or default rate 

outcomesto testfor discrimination. Instead,they recommend the tests ofbank 

performance,and cite Becker's(1971)argumentthat discrimination will be evident where 

institutions forego profitable opportunitiesto satisfy a"tastefor discrimination." 

Performance Studies. The empirical studies ofbank performance proceed along 

two lines. The first measuresthe profitability ofmaking loansin low-income 

neighborhoods. Ifthislending is unprofitable,then CRA will adversely affectthe 

performance ofinstitutions that comply with its requirements. The second area 

investigates the impactofdiscrimination on institution performance. Becker's(1971) 

hypothesis suggeststhat when some group oflenders choosesto discriminate and forego 

profitable lending opportunities, others non-discriminatory lenders will enjoy profitable 

opportunities in the minority community.Underthis hypothesis, effective enforcement of 

CRAshould result inimproved performance among banksthat previously chose to 

discriminate in the absence ofregulatory constraints. 
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Amongthe limited number ofstudies in the first vein ofperformance-related 

research,Canner and Passmore (1996)find no evidence oflower profitability for banks 

concentrating in low-income markets. Thefindings ofother studies are consistent with 

these results. Beshouri and Glennon(1996)and Malmquist,Phillips-Patrick, and Rossi 

(1997)find that whilelow-income lending generates higher operating costs, overall 

profitability is not adversely affected. Thus,the evidence suggeststhatCRA does not 

allocate credit in an uneconomicfashion or adversely affect profitability in the banking 

industiy. 

The second line ofresearch hasinvestigated the performance ofminority-owned 

institutions, since theselenders may be less likely to discriminate againist minorities. This 

difference in discriminatory behavior is consistent with the"cultural aflfinit}^' hypothesis 

developed by Calomiris,Kahn,and Longhofer(1994). The authors ar^ethat a lack of 

famiharity with the culture ofminority applicants may cause white loan ofdcersto treat 

minorities differently. In particular,lenders may be more likely to relyoninformation that 

can be acquired at alow costfor minority applicants,such asthe basic information in the 

credit application, since the cost ofobtaining additionalinformation is higher due to the 

cultural differences. Hunter and Walker(1996)provide some empirical supportfor this 

hypothesis. Using the BostonFed 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?' 

Ifdisparities in cultural understanding are less prevalent at minority-owned 

institutions, and ifdiscrimination is practiced by other lending institutions,then the 

minority-owned institutions should experience lower minority denial rates and greater 

profitability, ceterusparihus. Thus,comparing the profitability ofminority-owned 

institutions affords an opportunity to test Becker's(1971)hypothesis. The empirical 

results in this area generally do notsupport these conclusions. A number ofstudies 

documentlower 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 significantfactor in mortgage markets. 

Redlining Studies. Thefourth group ofempirical studies investigates the practice 

ofredlining at financialinstitutions. These studies attemptto determine whether the 

supply offimdsto a neighborhood is influenced by the racial composition ofthe 

neighborhood. Early studies have been criticized for suffering fi-om omitted variables bias 

(Holmesand Horvitz, 1994). Ifcertain attributes ofa neighborhood that are correlated 

with race are not captured by the explanatory variables,then theinfluence ofthese 

attributes will affectthe coefBcient on the race variable. For example,a more recent study 

by Holmes and Horvitz(1994),who examine mortgage flowsin Houston,Texas,finds 

The authors employ alogistic regression modelto predictthe accept/reject decision,andfind 
statistically significantinteractions ofthe credit history and debt obligation variables with the race 
variable. 
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that the exclusion ofcertain risk attributes that proxyfor the probability ofdefault and 

price depreciation results in a finding ofredlining. Conversely,when these risk attributes 

are included,the racial composition ofa neighborhood does notinfluence the allocation of 

credit. Another frequent criticism ofredlining studies is their lack ofcontrolfor demand-

side influences(Holmesand Horvitz, 1994). Holmes and Horvitz attemptto address this 

by controlling for the scale ofthe census tracts and the historical mobility ofapplicants in 

the tract. 

The methodological problems inherentin studies ofredlining have led some 

researchers to prefer lessformal techniques. For example,Benston and Horsky(1992) 

employ survey datain a study ofredlining in severalU.S. cities. They survey homebuyers 

and sellers regarding difficulties they experienced in completing purchase and sale 

transactions. The survey specifically asks participants whether alender ofreal estate agent 

either stated or implied thatthe neighborhood in which a property is located might make 

obtaining a mortgage more difficult. The authors conclude that there is alack ofevidence 

ofdiscrimination or unmet demand. 

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

regarding the economic significance ofdiscrimination in mortgage lending markets. 

In calculatingthe dependentvariable,the authors divide the numberofloans madebythe numberof 
owner-occupied unitsin the tractto accountfor scale. Theyinclude three measures ofmobility: 1)the 
percentage ofresidents who movedin during the previousfive year;2)the changein the percentage of 
owner-occupied units;3)the percentage ofrental units 

40 



Additional empirical work and continued improvementin empiricaltechniques and data 

availability will be required to definitively resolve this debate. 

2.3 Factors Affecting Mortgage ApplicantDefault Risk Estimates 

Changesin estimated default probabilities clearly will infiuence the rate of 

mortgage approvals. As overall estimates ofdefault probabilities decline, acceptance rates 

atthelower end ofthe credit applicant distribution will increase. Since minorities 

represent a disproportionate percentageoflower-quality applicants,racial disparitiesin 

mortgage flowsshould diminish with improvementin general economic conditions that are 

correlated with mortgage default and the overall credit quality ofmortgage applicants. I 

hypothesize that changesin economic conditions in the MSAsincluded in this study 

contribute to observed changesin racial disparities during the study period. 

Quercia and Stegman(1992)provide a comprehensive review ofthe literature in 

residential mortgage default, citing 29 empirical studies completed over a30 year period. 

The most persistent variable contributing to mortgage default in these studies is the loan-

to-value ratio. Aveiy,Bostic,Calem and Canner(1996)reportthatfor 30-year fixed rate 

mortgageloans, default onthose with a90%loan-to-value at origination is230% more 

likely than on loans with an80%loan-to-value. Moreover,the default rate forFHA-

insured loans with down paymentsofless than three percent is double that ofloans with 
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10-15% down payments,and five times as high as those with down payments of25% or 

23 
more. 

Mortgage originators,insurers and secondary market underwritersfocus heavily 

on debt burden ratios. Thethree government sponsored enterprises(GSEs)active in the 

secondary marketfor mortgages—the Federal National Mortgage Association,the Federal 

HomeLoan Mortgage Corporation,and the GovernmentNational Mortgage Association 

—^all establish maximum acceptable ratios ofapplicant debt-to-income. Studies employing 

theHMDA data,but lacking other applicantinformation,typically include some 

combination ofapplicantincome,the loan amount,and the loan-to-income ratio to capture 

the effect ofthese requirements. 

Holding loan amount constant, higher applicantincome should improvethe 

prospectsfor debt repajmient. Similarly, holding income constant,a smaller loan amount 

places alower debt service burden onthe borrower,reducing the likelihood ofdefault. 

Quercia and Stegman(1992)reportthatloan-to-value ratios are inversely correlated with 

income. TheHMDA data lack information on the property's appraised value. The 

empirical models developed in chapter4include both applicantincome and loan-to-

incometo proxyfor the effect ofloan-to-value ratios on underwriting decisions. 

Schill and Wachter(1993)argue that declines in home valuesin specific 

geographic areas are correlated dueto externalities. Homeowners withlowerincomes are 

^Aveiy et al. cite"The state ofthe Private MortgageInsurance Industry," SpecialReport,Duffand 
Phelps CreditRating Company,December 1995. 
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unableto invest in home repairs. This pattern reduces property values,leading to lower 

investment in home repair by neighboring homeowners. Thus,ex-anteforecasts offuture 

changes in home value,and therefore mortgage loan approval rates, are likely to exhibit a 

positive relation with both applicantincome and averageincomefor householdsin the area 

in which the applicant resides. Furthermore,homesin neighborhoods withlow 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 maybe indicative ofa perception that ongoing investmentin homesin the 

area is not economically rational. 

The condition ofthe macro-economy in theMSAsunder study is anotherfactor 

likely to influence lenders' assessment ofdefault probabilities. Generalimprovementin 

measures such asincome and employment should lead to improvements in the overall 

credit quality ofthe applicant pool,and should lessen the likelihood ofthe default 

"triggering events" discussed by Avery et al.(1996). They emphasize the dual role of 

such events, concurrent withlow equity values,in leading to the borrower's decision to 

exercise the default option. A triggering event by itselfdoes not cause default, since a 

borrower with positive equity in the home could sell the hometo realize the value ofthe 

equity. However,where equity is negative this is not an option,and default is more likely. 

Loss ofincome resulting from unemploymentis perhapsthe mostcommon such 

event,and the unemployment rate is included as a proxyfor regionalincome 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 

thatforeclosure rates are inversely related to lagged changes in state-level per capita 

personalincome. Separately,EvanofFand Segal(1996)find thatthe 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 theimportant role of 

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

prices have a significantinfluence on default outcomes. Case and Shiller(1996)find that 

binary variablesfor 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 FactorsInfluencing Portfolio Choice 

The financial health offinancial institutions in the U.S.hasimproved significantly 

since the mostrecent economic contraction during 1990-1991. Asa result, banks may 

respond to reductionsin their financial risk(leverage)by simultaneously increasing their 

asset risk, as suggested by mean-variance modelsofportfolio choice. Koehn and 

Santomero(1980)and Kim and Santomero(1988)argue that regulatory effortsto 

increase capital levels and thereby reduce bank risk will be unsuccessfulifbanksrespond 

by increasing asset risk to reach their desired position on the efficient fi"ontier. If 

institutionslower the acceptable mortgage underwriting standardsto increase asset risk, 

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

represent a disproportionate percentage ofthe marginalloan applicants. 

Several studies offer empirical evidence ofbank lending responding to financial 

condition and performance. For example,Shrieves and Dahl(1992)employ a 

simultaneous equationsframework in which the capital level and level ofasset 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 relationship between 

changesin capital and asset risk,supporting the mean-variance portfolio choice assertion 

that managers use leverage and asset risk as substitute mechanismsin achieving the 

desired risk level. Additional evidence is provided by the empirical literature relating to 

the so-called "credit crunch"ofthe early 1990s. Numerous studies documenta 

contraction in creditflows, especially to small business, during 1990-1991. This period 

was characterized byincreasing 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" 

factorsto the contraction ofcreditflows,several studies contend that bank's willingness 

or capacityto lend diminished during the period.^"* This evidence ofloan growth 

responding to bank financial condition and performance provides empirical supportforthe 

hypothesis thatimprovements in bank balance sheets and profitability during the 1990s 

See Syron(1991),Bemankeand 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 oflender-specific risk 

attributes on mortgageflows. They develop an empirical modelthat measuresthe 

influence ofloan loss reserves, charge-offs, core deposits, equity capital, and return on 

assets on mortgageloan approval probabilities. Separate logistic regressions are 

performed for49White-owned and 32black-owned institutions using annual datafor 

1992and 1993. Overall,the results reported byBlack et al.(1997)are consistent with 

more liberal credit standards being applied at banksthat possess strong levels ofcapital, 

liquidity and profitability. They reveal that higher levels ofcapital,including both equity 

and loan loss reserves, have a significant positive relationship with approval rates. These 

results are consistent with thetheory thatfinancially strong banks may be more aggressive 

in their asset portfolio decisions. Liquidity isfound to have a significant positive relation 

with approval rates atthe black-owned institutions. Profitability as measured byROA 

also has a significant and positive relationship atthe black-owned lenders. The authors 

reportthatthe coefficient on charge-oflfs as a percent ofassets,which is positive and 

significant atthe black-owned lenders,hasthe"wrong sign". However,a positive 

relationship between contemporccneous charge-offs and acceptance rates is not surprising. 
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since those lending institutions with the most aggressive lending posture will likely 

experience higherloan losses. 

The degree to which banks specialize in mortgagelending may also influence their 

aggressiveness in underwriting and thereby affect denial rate disparities. Institutions 

specializing in mortgage lending may realize economies ofscale in variousfacets ofthe 

lending process,such as data processing, marketing,and documentation. Asa result, 

lower per-unit costs maylead to higher acceptance ratesfor lenders specializing in 

mortgage products. Harrison(1998)provides empirical supportfor a positive relationship 

between acceptance rates and mortgages as a percentage ofassets, significant atthe 1% 

level. Black,Collins,and Cyree(1997)reportthat specialization increases mortgage 

acceptance rates ofblack applicants. Also,the overall mortgage acceptance rates at32 

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

mortgages as a percent ofassets. 
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Chapter3 

Modelofthe Mortgage Underwriting Decision and Changes in DenialFrequencies 

Ferguson and Peters(1995)develop a modelofmortgage 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 ofdiscrimination. Rather, 

equality ofdenial rates would require discrimination againstthe high quality group. A 

similar analysis is used hereto examine the effects ofshifts in credit quality among groups, 

and changesin the minimum credit standard on racial disparities in mortgage denial rates. 

In the underwriting process, mortgage lenders evaluate a number offactors to 

arrive at an assessment ofapplicant credit-worthiness. Credit scoring models are 

frequently employed asa meansto filter a diverse set ofvariables into a single scorefor 

each applicant. The model developed here assumes thatlenders base their underwriting 

decisions on such a composite measure ofapplicant credit quality,represented by 6. For 

each applicant,lenders determine0 by observing a vector ofapplicant-specific 

characteristics(̂ ),as well as a number ofvariables measuring the quality ofthe 

neighborhood in which the subject property is located(iV). Lenders also consider a 

number offactors related to general economic conditionsin their regional markets when 

assessing 6. Factorsthat are highly correlated with the probability ofdefault on mortgage 
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loans,(1 -F(0)), will be given the greatest weightin this process. These variables might 

include home prices,unemployment rates,income grotvth rates, and personal bankruptcy 

rates.^^ Improvements in these economicfactors reduce default probabilities,increasing 

the estimate of^for all applicants. The vector ofeconomic conditions considered in 

estimating0is denoted E. The resulting 0(A,N,E)g [0,1]is the lender's measure of 

the probability ofrepayment ofthe loan. Lenders are assumed to observe ̂ without error. 

Moreover,0is exogenous and its measurementis notinfluenced by the mortgage 

application process. 

Letthe population ofmortgage applicants adhere to a normal probability density 

function(PDF)y(0 and cumulative distribution function(CDF)F(0). In light ofthis 

distribution,each lender establishes a minimum acceptable credit quality 0*,such that 

applicants with 0< 0* are denied mortgage credit. Lenders are assumed to condition the 

underwriting decision on0only, which is perfectly observed for both groups. Letthe loan 

amountfor each loan equal $1. For simplicity, assume there are onlytwo possible 

outcomesregarding repaymentofthe loan: 1)theloan is repaid in full and the lender earns 

a rate ofreturn on theIom equalto r; or2)the borrower defaults and the lender receives 

no payment or other consideration,such that the lender suffers aloss ofthe entire $1 loan 

amount. Thus,alender's expected profiton a loan, k,isEiji)=0r-(\-0), 

^See section2fora discussion ofthe literature on mortgage defaultbehaviors. 
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where(1-0)is the probability that the borrower defaults onthe loan. Assumelenders 

set&at a level that ensures each loan has a positive expected rate ofreturn. Thenthe 

credit standard must satisfy the following inequality: >(l+r)~^ 

In addition to the market rate ofreturn available on mortgage loans,lenders also 

consider a number ofmeasures oftheir own financial condition when establishing 

represented bythe vector L. For example,modelsofmean-variance portfolio choice 

suggest lenders treat asset risk and capital risk as substitutes in compljdng with regulatory 

limits on the total risk level(Koehn and Santomero, 1980). Thus,lenders maylower 0*in 

response to improvementsin measures oftheir financial condition and performance: 

3&*/ • * <0. Finally,6 depends on each lender's unique credit policy and underwriting 

standards, denoted by C: >0 Credit policy changes might include relaxation of 

underwriting standards in response to regulatory pressure to increase lending to low-

income and minority segments ofthe institution's service area. Iassumethe credit 

standard &is set below the point ofequal density ofthe 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 ofthe respective distributions.^® 

Mean denial ratesin this study are roughly 10%for white applicants and21%for minority applicants. 
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Assumethe applicant population can be divided into two se^ents possessing 

economically significant differences in average credit quality. This assumption is 

consistent with the evidence cited earlier regarding observed differences in credit quality 

and default experience across racial groups. Letthe high credit quality group exhibit 

normalPDF w{ff)and thelow credit quality group have normalPDF m{6). Letthe CDFs 

ofthetwo populations be W(^andM(0,respectively. Asa generalization, and in 

keeping with the literature and its findings,I will refer to the high credit quality group W 

asthe"white"group and thelow credit quality groupMasthe"minority"group. Assume 

that W(^exhibitsfirst order stochastic dominance This dominanceimplies 

thatthe mean quality ofapplicant-specific and neighborhood-specific characteristicsfor 

whites(Ayf, Nw)theoretically exceeds that ofthe minority group(Am,NJ. Iassumethat 

other momentsofthe respective distributions do not differ signific^tly. 

Given these assumptions,the average credit qualityfor the white arid minority 

applicant groups is: 

0m(e)d9, 

where Oy,>Om. 

This result is depicted in Figure 2. Asthe graph suggests,the credit quality ofthe 

marginal accepted applicant in each group is equalto however,tlie groups differ in 

average credit quality by an amount equal to(By,-6,^. The equality ofthe credit quality 
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When average credit qualityforthe minority group{d„)isbelow that ofthe white group(^„),and the 
same credit standard(j9')is applied toboth groups,thefrequencyofthe minority applicant population 
denied creditexceedsthatofthe white applicantpopulation: 

Cm(fi)<nB)>Cw{e)d(e). 

FIGURE2 

Denial rate disparity prior to policy shift 

ofmarginal applicantsfollowsfrom the assumption thatlenders base the credit decision on 

0 only,which is measured without error.Figure2demonstrates thatthe differences in 

average credit quality result in a higher denial ratefor minority applicants relativeto white 

applicants. Thus,the disparity ratio, defined asthe frequency ofminorities denied credit 

f*m(9)d{e)
relative to the frequency ofwhite denials,exceeds 1.0: > 1.0. As discussed 

j; w(0)d(0) 

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

mortgage markets. However,asshown in Figure 2,unequal denial rates do notimply 
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discrimination when average credit quality ofthe white applicant group exceeds that ofthe 

minority group. Rather,equality ofdenial rates would necessitate white applicants being 

held to a higher credit standard than minority applicants, or alternatively, minority 

applicants being held to alower credit standard. 

Now consider the case in which alenderlowers 6* to 9* in response to 

improvements in their own financial condition(ALX))or regulatory infiuence on credit 

policy(AC<0). Asaresult,the fi-equency ofmortgage applicant denials declines: 

Jg 
rG*'

/(^)'^(^)<Jg f(.^)d{9). However,assuming the distributions ofminority and 

white applicant groups do not change(lenders draw fi-om the same distributions in each 

time period),^'the reduction in the firequency ofapplicants denied is greaterfor the 

minority applicant poolthan forthe white applicant pool: j^^,ffi(9)d(9)>j^^w(9)d(9). 

This result is illustrated in Figure 3. 

An alternate scenario is thatthelender does not changethe 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(AE>0) 

result in lenderslowering their estimate ofaverage default probabilities on mortgage loans. 

This assumption points outthe importance ofcontrollingforchangesinthe relative demandfor 
mortgage creditforthe two groups when performing empirical tests ofthe model. The empirical models 
developed later accomplish this by includinga measure ofminority representation in the applicant pool. 
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m(e) w(e) 

d 6 e„ 

Whenthe credit standard islowered to 0"from the reduction inthefrequency ofmiriorities denied 
credit exceedsthe reduction in the percentage ofwhite denials: 

This result also holdsinthe case wherethe creditstandard is held constant,butboth distributions ofcredit 

qualityimprovesuch that: > A . 

FIGURES 

Denial rate disparityfollowing policy shift 

Consider the case in which average credit quality for both groupsimprovesby the same 

amount: A^^= >0. The result is the same asthe case where the credit standard is 

lowered,with changesin thefrequency ofminority applicant denials exceeding those of 

white applicants. Clearly,any relative changes in average credit quality betweenthe white 

and minority groups, A^„, also will influence relative changesin the frequency of 

minority and white applicant denials: -^^^^w(9)d{6). Specifically,if 

average minority credit quality improves relative to average white credit quality(A6l„ > 
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ABw),then the frequency ofminority denials will decline at afaster rate than the frequency 

ofwhite denials, and vice versa. 

The hypotheses developed here imply that relative changesin denialfrequencies 

depend on changesin the credit quality ofminority and white applicant groups,AOm and 

A^,as well as changesin factors that influence the credit standard ̂ *,including regional 

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

LetAD equalthe change in the minority denialfrequency minusthe changein the white 

denialfrequency when the credit standard islowered from^to^: 

AD = f^m(,e)d(e)-^^w{0)<ne). 

Then a modelofrelative changesin denial frequencies can be written as: 

AD = f(Ae„„Ae„,AE,AL,AC) 

where = f(AA„, AA^„,)andA^ = f(AA^, AAT^). 

The model suggestsfour testable hypotheses: 

HI:Improvementsin macro-economic conditionsandlocalhousing marketslead to 

areduction in the racialdisparity ofmortgage denialratesandan increase in 

minority representation. 

H2:Improvementsin thefinancialcondition andperformance ofmortgage lending 

institutionsleadtoareduction in the racialdisparity ofmortgage denialratesand 

an increase in minority representation. 
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H3:Financialinstitutions withpoor CRA ratingsrespond to regulatorypressure by 

targeting reductionsin racialdisparitiesin mortgage denialratesandincreasesin 

minority representation thatare greater than thosefor institutions with stronger 

historicalCRAperformance. 

H4:Increasingregulatory enforcementpressure on lending institutions, beginning 

in 1993,resultedin aregime shiftin the racialdisparity ofmortgage denialrates 

andminority representation in the mortgage applicantpool,asinstitutionsaltered 

their underwritingstandardsandmarketingefforts to increase lending to minority 

applicants. 

In Chapter4empirical models are specified to test these hypotheses. A number of 

regional economic series(jE)and institution-specific financial variables(Z)are included 

in the analysis. In orderto capture the effects ofchangesin applicant-specific(A)and 

neighborhood-specific variables(N),the model also includesthe differences in the 

averages ofthese characteristicsfor white and minority groups atthe institution-MSA 

level each period. Variablesthat proxyfor regulatory influence areincluded to evaluate 

the effects ofany change in regulatory pressure on institution-level credit policy(C). 
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Chapter4 

Empirical Techniques 

4.1 Data Sources 

This study employs quarterly data on all mortgageloan applications reported pursuant 

to the requirements oftheHome Mortgage Disclosure Act(HMDA)for the 28 quarters 

during 1991-1997.^^ From the universe ofapplications,Iselectthose originating in the25 

MSAsfor which I have data on housing starts from theHAVER database. TheseMSAs 

represented approximately26% ofthe U.S. mortgage marketin 1997. A list ofthe MSAs 

included in the study is provided in TableB-1 in AppendixB. Onlythose applicationsfor 

conventional home purchase mortgagesfor one-to-fourfamily, owner-occupied properties 

generated by commercial banking entities or their mortgage banking affiliates are included 
I 

in this study. Mortgage productlines mustbe studied separately dueto differences in 

underwriting standards across loan t5q)es. Ifocus on conventionalloans since concerns 

regarding lending discrimination are greaterfor this categorythanfor government-insured 

mortgages,which are generally considered aninferior product choice due to their higher 

cost. 

I match the loan application datato the institution-specific financial data using the 

regulator-unique institution identifier in theHMDAinformation. The bank performance 

data are obtained from the FederalReserveBank ofChicago's database ofConsolidated 

^AlthoughtheHMDA datainclude infonnation on specific application dates,this data isonly madft 
availableto the regulatory agenciesfor privacy reasons. The date infonnationfor this stucfy wasprovided 
bythe OCC,and includes the quarterly periodfor each application ratherthanthe specific date. 
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Reports ofCondition and Income(CallReports)filed by all commercial banks. I also 

collectthe periodic CRArating for every institution in the sample from theFFIEC. As 

such,the firm-specific explanatory variables include capital to assets, charge-offs to assets, 

return on assets, mortgage loansto assets,the growth rate in total assets, and the periodic 

CRA rating. The sample includes an average of320 commercial banks per year ranging in 

asset size from $11.8 million to $297 billion and operating in 25 different MSAs. 

Absentaloan-to-value ratio, data from the 1990U.S.Census are used to controlfor 

the demographic and neighborhood characteristics ofthe censustractin which the subject 

property is located. I match the census datato the geocode information reported on each 

ofthe applications in theHMDA data. Thefollowing census tract data are collected: 1) 

the median household income;2)the percent ofrental households;3)the percent of 

vacant units;4)the percent ofhouseholds on public assistance;5)the percent offemale-

headed households;and6)the percent ofminority residents in the tract. These variables 

are consistent with those factors identified by Schill and Wachter(1993)as being 

importantinforming ex-anteforecasts ofmortgage 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 unemploymentfrom the 

HAVER database to proxyfor economic conditionsin the state. Atthe MSAlevel,I 

collectthe number ofnew housing starts and the median home sales pricefor each quarter, 

also from theHAVER database. 
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4.2 Empirical Models 

The hypotheses developed in Chapter3 suggest that changesin denial rate 

disparities and minority representation may respond to discretionary behavior at mortgage 

lending institutions. For example,regulatory pressure to improve performance under 

CRA guidelines may result in banks establishing 'target'levelsfor maximum denial rate 

disparities or minimum minority representation. Observed changesin the economy and 

bank performance mayindirectly affect these targets through their influence on 

underwriting standards. For example,improvements in economic conditions thatlower 

default loss probabilities may resultin a reductionin the underwriting standard and lower 

disparity rates,ceterisparibus. Conditional on the established underwriting standard, 

observed changesin the relative quality ofminority applicants have a directimpact onthe 

level ofdenial rate disparities. 

A partial adjustment fi"amework is employed to modelthe response ofdenial rate 

disparities and minority representation to thesefactors. In thisframework,the change in 

these variables at each lending institution is a fi"action ofthe difference between the 

lender's'target' and its observed disparity or representation during the previous period; 

AZ),, =/?(!);:,-A,-:) (1) 

(2) 

^WhenIdiscuss a'response'ofdenial rate disparities or minority representation,Iam referring to 
changesin the'targets'forthese variablesin the partial adjustmentriamework. 
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where AD,;r(AMi,t)is the change in the denial rate disparity(minority representation)for 

lender i during period t,D*i,t(A/*/,,)is the target disparity(minority representation), and 

Di,t.i (AA^,,./)is the observed disparity(minority representation)in the previous period. 

The partial adjustment approach recognizesthat dueto rigidities and costs ofadjustment, 

institutions are unable to completely adjustto the target in the current period. Rather, 

theyrespond graduallytoward the target, wherethe coefficientsPand y measure the rate 

ofadjustment. The partial adjustment model has been used in the literature to model 

changes in bank balance sheets. For example,Shrieves and Dahl(1992)employthe 

frameworkto modelbanks'response to target capital and risk levels. 

Consistent with the hypotheses developed in Chapter3,the target disparity(D*,;j) 

and target minority representation(M*,/.,)are modeled aslinear functions ofvariables in 

five categories expected to influence underwriting decisions and mortgage demand: 1) 

concurrent characteristics ofthe applicant pools, A;2)concurrent quality ofthe 

neighborhoods from which applicants are drawn, ;3)lagged changesin macro-

economic conditionsin the MSAsin which the lending institutions operate, E;4)lagged 

changes in lending institution condition and performance L;and 5)regulatory pressure on 

lending institutions that influences credit policy, C. Thefactthat outcomesfor both 

disparities and representation are components ofan overall CRAassessment by regulators 

suggeststargetsfor these variables arejointly determined. Assuch,the endogenous 

variables AD,;,and AA^;/ 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 ofthe variables determining thetargets£>*/,,and A/",,.,in equations 

(1)and(2)results in the'disparity model'and 'representation model': 

ADif=flo+AAiWi,,+ +P5^i,t-i+P6^Ci,t-PiDi,t.i + £/,, (3) 

AA^,f=Z»o + + y2^^i.t +r3^;f + + ys^u-i+MQ/- y-Mut-i + e/,, (4) 

A detailed list ofthe variables in each category and their definitions is provided below. 

The applicant poolvariables are measured asthe changein the average ofminority 

applicant characteristics minusthe average ofwhite applicant characteristics for each bank 

in anMSAfor a specific quarter. Iassume thatthe targets established bylenders respond 

graduallyto changes in their own financial condition and performance. Assuch,the 

institution performance variables are specified asthe quarterly change in a lagged four-

quarter moving average. This specification is consistent with the specification employed 

by Berger and Udell(1994)in a modelfor bank portfolio responsesto changing risk 

profiles. The economic variables are specified aslagged one-quarter growth rates in each 

ofthe series, consistent with the lagged effect ofthese series on mortgage defaults 

(Quercia and Stegman,1994). 

Proxiesfor regulatory influence include the level ofeach bank's CRA ratingfor 

the previous quarter. A binary variable for observationsin 1993 and later is included to 

testfor a regime shift in regulatory pressure during this period,as evidenced by thetwo 

fold increase in CRA protests. Quarterly binary variables are included to controlfor 

seasonal differences in mortgage demand. Each observation isfor a bank operating in an 

61 



MSAin a single quarter. Thus,banks operating in multiple MSAsare represented by 

multiple observations in a single period. The observations are weighted by the number of 

applications used in calculating bank-MSA level meansofapplicant and census tract 

attributes, ensuring that banks are represented in proportion to their share ofMSA-level 

mortgage market activity.^"' 

The definitions ofthe variables are asfollows: 

Dependent Variables 
Symbol Definition 

A DISPARITY The quarterly change in the percentage ofminority applicant 
denials minusthe percentage ofwhite applicant denials 

A MINORITY The quarterly change in the percentage oftotal applicants who are black 
orHispanic 

Explanatory Variables 
Applicant pool characteristics 
Each variable isthe contemporaneousquarterly change in theBank-MSA levelaverage 
minority applicantcharacteristic minusthe average white applicantcharacteristic 

ALOANINC The ratio ofmortgageloan application amountto 
applicantincome 

AINCOME Theincome ofall applicants onthe credit request 

Thesample includes only applications drawnfromthe25MSAslisted in TableBl. Thus,non-MSA 
tracts in these regions are excluded. 
AnF-testfor equality ofthe variance ofthe dependentvariables grouped byapplication volume 

indicatesthat observations with application volumebelow the median have variancethat exceedsthat of 
observations with application volume abovethe median. Weightingthe observationsbythe volume of 
applications addressesthe problem ofunequal variance. 
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Neighborhood Characteristics 

Each variable is the contemporaneousquarterly change in theBank-MSA levelaverage 
minority applicantneighborhoodcharacteristic minusthe average white applicant 
neighborhoodcharacteristic. Factor analysis isemployedto create afactorscore 
representing 'Neighborhood Quality 

AMEDESrC median household income 

ARENTAL percent ofrental households 

A VACANT percent ofvacant units 

APUBLIC percent ofhouseholds on public assistance 

AFEMHH percent offemale-headed households 

A MINTRACT percent minority residents in the tract 

Institution-specific variables 

A CAPITAL The quarterly change in the ratio ofstockholder's equity to 
total assets 

A CHARGES The quarterly change in the ratio ofnet charge-ofifs to 
total assets 

AROA The quarterly change in ratio ofnetincometo total assets 

A MORTGAGE The quarterly change in the level ofthe ratio ofmortgageloans on 1-4 
family residential propertiesto total assets 

A SIZE The contemporaneous quarterly growth rate in total assets 

A SOLD The contemporaneous quarterly change in the percentage of 
minority applicant mortgage loans sold in the secondary market minus 
white applicant loans sold 

MINOWN Abinary variable equalto one ifthe bank is minority-owned 
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Macroeconomic Variables 

A GSP Growth rate in gross state productlagged one quarter 

A UNEMPL Quarterly change in the state-level unemployment rate 

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

APRICE The growth rate in the median sales price ofhomesin the MSA 
lagged one quarter 

A STARTS The growth rate in the number ofhousing starts in the MSA 
lagged one quarter 

Regulatorv influence variables 

CRA The periodicCRArating 

Y93-97 A binary variable for observations after 1992 

FED A binary variable for institution'sfor which theFederalReserve is 
primary federal regulator(OCC-regulated institutions are the base 
group) 

FDIC A binary variable for institution'sfor which theFDICis primaryfederal 
regulator(OCC-regulated institutions are the base group) 

Seasonalitv variables 

QUART2 A binary variable equalto onefor observationsin the second quarter 
ofthe year(observationsin the first quarter are the base^oup) 

QUARTS A binary variable equalto onefor observations in the third quarter 
ofthe year(observations in the first quarter are the base group) 

QUART4 A binary variable equalto onefor observationsinthefourth quarter 
ofthe year(observationsin the first quarter are the base group) 
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4.3 Discussion oftheExplanatory Variables 

Applicant pool variables. The ALOANINC and AINCOME variables are 

intended to capture changes in the quality ofthe minority applicant pool relative to 

changesin the white applicant pool. These variables are measured asthe quarterly change 

in the average ofminority applicant characteristics minusthe average ofwhite a!pplicant 

characteristicsfor each bank-MSA observation for a specific quarter For example, 

AINCOMEis calculated asfollows: 

N M 

A[(^applicationincome^ IN)- applicationincomejiM)) 
1=1 >=i 

wherei=minority applicant,j=white applicant, and the change is calculated for each 

institution in anMSA. 

AINCOME proxiesfor relative improvementin the economic status ofthe 

minority pool,and therefore should exhibit a negative relation with/(^ISPARITY. That 

is,ifaverage minorityincomeincreases at a rate thatis greater than the ratefor whites, 

AINCOME will be positive and the expected denial rate disparity will decline. A positive 

valuefor ALOANINCindicates deterioration in minority debt service capacity relative to 

whites,suggesting an increase in minority denials. Assuch,a positive coefficient is 

predicted for ALOANINC. 

Neighborhood variables. The neighborhood variables are measured at the census 

tract level. The variables are calculated as the contemporaneous quarterly changein the 

average ofthe minority(black or Hispanic)applicant tract characteristics minusthe 
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average ofthe white applicant tract characteristics for each bank-MSA observation. As 

such,they are intended to capture relative changes in the quality ofcensustracts from 

which the applicant pools are drawn. Anincrease in MEDINCrepresents animprovement 

in relative minority neighborhood quality, since drawing minority applicantsfrom higher 

income tracts reducesthe likelihood thatthese applicants will default. Increasesin 

RENTAL and VACANT indicate deteriorating minority neighborhood quality dueto 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 withincome levels, suggestinglower credit quality in 

neighborhoods with these attributes. FEMHHis included to controlfor differences in 

household income and perceived credit quality ofhouseholds headed byfemales. 

Factor Analvsis. Thetwo-equation system requires estimating parametersfor a 

large number ofexplanatory variables. Factor analysis is employed to attemptto specify a 

more parsimonious model. Examination ofTable 1 indicates thatthe variables measuring 

neighborhood quality exhibit high correlations making this categoiy a good candidatefor 

implementation ofthe factor analytic technique. The correlations among the economic 

and financial institution variables are much lower,suggesting acommonfactor may not 

existfor these categories. 

The results ofthe factor analysis for the neighborhood quality measures are 

reported in Table 2. The eigenvalues ofthe reduced correlation matrix reported in Panel 

A indicate that one commonfactor explains nearly all ofthe variance ofthe six variables. 
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Table 2. Factor analysis ofsix measuresofneighborhood 
quality. 

Panel A: Eigenvalues ofthe reduced correlation matrix. 

Factor Eigenvalue 

One 2.950 

Two 0.534 

Three -0.008 

Four -0.053 

Five -0.126 

Six -0.188 

PanelB: Correlations betweenthecommonfector and 

the six measures ofneighborhood quality. 

Variable 

Minorities in tract 

Female head ofhousehold 

MedianIncome 

Public assistance households 

Vacanthouseholds 

Rental households 

Factor 

Loading 

0.79 

0.85 

-0.71 

0.82 

0.27 

0.58 
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while the remaining eigenvalues are well below one. The correlations ofeach ofthe 

variables with the single factor representing neighborhood quality are reported in PanelB 

ofTable 2. The correlations ofeach ofthe variables with the single factor are used in 

calculating afactor scorefor each observation representing relative changesin 

'neighborhood quality'(ANEIGHBORHOOD). Factor analysis was dso performed onthe 

economic and financial institution variables. However,the low correlations among these 

variables did not allow for the identification ofacommonfactorfor each category. In 

both instances the eigenvalues ofthe reduced correlation matrices were well below one. 

Quarterly growth rates in the median home sales price(APRICE)and the number 

ofhousing starts(ASTARTS)in theMSAs areincluded in the model as proxiesfor 

mortgage demand. These variables provide a direct measure ofthe strength ofthe MSA-

level housing markets,and should be positively correlated with expectationsfor 

homeowner equity valuesin the MSA(Case and Shiller, 1996). This suggests negative 

relationsfor both variables with respectto ADISPARITY dueto their;dampening effect 

I ' 

on default loss estimates. As discussed earlier, home equity values are consistentlyfound 

to have a significant negative relation with default rates. 

Institution-specific variables. Theinstitution-specific variables ACAPITAL, 

ACHARGES,and AROA are calculated as quarterly changesin a moving average ofthe 

ratiosforthe previousfour quarters,lagged by one quarter. The hypotheses developed in 

Chapter3 suggestthatimprovements in bank balance sheets and profitability during the 

1990s may have encouraged financial institutions to alter their portfolio characteristics by 
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easing credit standards and setting a higher target risk level as the economic expansion 

progressed.A portfolio adjustment ofthis type would result in a reduction in racial 

disparities and an increase in minority representation, since minorities are concentrated at 

thelower end ofthe credit spectrum in this data set. Based onthe 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 ifbanks alter their portfolios and credit standards to accept 

more asset risk in response to increasing capitallevels. 

Similarly,a negative relation is also predicted between AROA and ADISPARITY. 

Improving profitability mitigates concerns abouttheimpact ofincreased portfolio risk on 

the viability ofthe bank's charter. Thus,banks' exhibiting increases inROA mayshow a 

greater propensityto lower credit standards as estimates ofdefault loss decline with 

generalimprovementin economic conditions. Black et al.(1997)provide evidence that 

ROAhas a significant positive relation with mortgageloan approval rates. Conversely, 

increasesin lagged loan charge-offs represent deteriorating asset quality,and may 

encourage lendersto increase the credit standard to reverse this trend. Thus,a positive 

relation is predicted between ACHARGES and ADISPARITY. 

Based on the potential scale economies and expertise garnered,firom specialization 

in mortgage lending[(Harrison, 1998),(Black,et al., 1997)],a negative sign is predicted 

for AMORT. Thatis, a higher proportion ofmortgage loans to total loans(MORT)is 
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expected to reduce the racial disparity in denial rates. Specialization lowers per-unit costs 

and negates the information externalities inherentin mortgage lending. ASIZE,defined 

as the quarterly growth rate in total assets,is included to controlforthe potential influence 

ofassetgrowth 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. Onthe other hand,ifinstitutions pursuing a more 

aggressive lending strategy are able to use the secondary marketto lay oflFsome portion of 

the additional risk,a positive relation will result. Finally,MINOWN is a binary variable 

coded onefor institutions that are minority-owned,and zero otherwise. The cultural 

afiBnity hypothesis suggests loan oflScers at minority-owned institutions may have superior 

ability to evaluate minority loan applicants(Calomiris,Kahn,and Longhofer, 1994),and 

some studies document differences in applicant pool characteristics at these institutions 

(Black, Collins, and Cyree, 1997). MINOWN isincluded to controlforthe effect ofthese 

factors on institution-level underwriting practices. 

Regulatory influence variables. The bank CRA ratings areincluded as a proxyfor 

regulatory pressure. Institutions seeking to improve their CRA performance can attempt 

to do so by increasing marketing and lending efforts in areas with greater numbers of 

moderate- and low-income households and minority residents.IfCRAis effective in 

See Avery,Beeson and Sniderman(1997)for a discussion ofinformation externalitiesin mortgage 
markets. 
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disciplining institutions with poor lending records ofmakingloansin these areas,then 

institutions with poorCRA ratings should experience declines in racial disparities in denial 

rates and increases in minority representation relative to institutions with stronger 

historicalCRA performance. This suggests the coefficient onCRA will be negativefor 

ADISPARITY and positive for AMINORITY.^^ Binary variables are included for 

identification ofthe primaryfederal regulator(FDIC and OCC,wherethe FederalReserve 

regulated banks are the base group),since pressure to improveCRA performance may 

differ across regulators. 

The binary variable Y93-97is included to testfor a structural shiftin disparities 

and representation during the study period as a result ofincreasing regulatory influence. 

The variable has a value ofonefor observations occurring after 1992,and is zero 

otherwise. As discussed in Chapter 2,various measures ofCRA enforcementincreased 

substantially during 1993-1994,and regulatory agencies began evaluating proposalsfor 

revisionsto improve enforcement ofthe Act during the latter portion ofthe sample period. 

Finally, quarterly binary variables are included to accountfor the observed seasonality in 

the demand for mortgage credit. 

Predictionsfor coefficients in the minority representation model are opposite those in 

the disparity model. The hypotheses developed in Chapter3 suggestthe supply ofcredit 

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

TheCRA rating may also beimproved byincreasing marketing efforts targeted at moderate-andlow-
income and minority communities. Tothe extentthese efforts resultina reductionin average minority 
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condition and performanceimprove. Demand from minority applicants should also 

increase with a stronger economy and improvementsin minority applicantincome. 

applicantcredit quality, disparities mayincrease. Inclusion ofthe minorily representation variable 
controlsforthis eSecton racial di^arities. 
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Chapter5 

Empirical Results 

5.1 Univariate Statistics 

Trends in DenialRates.Disparities and Minority Representation. The modelof 

mortgage underwriting developed in Chapter 3 suggests that racial disparities respond to 

changes in the underwriting standard. As such,the trend in changesin racial disparities 

should be similar to thatin total denial rates, which are representative ofthe credit 

standard, holding constantthe quality ofthe applicants. Table3 provides annual means of 

the total denial rate and the racial disparity in denial rates, as well as the results of 

difference ofmeanstestsfor these variablesfor each year. The data revealthat these 

series do trend together. Both the overall denial rates and their disparity decline 

significantlyfrom 1991 to 1994,and then reverse course through 1997.Figure4 provides 

a graphical representation ofthis 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 growth in mortgage 

originationsto minorities during the period as documented byEvanoffand Segal(1996). 

Difference ofmeans. The hypothesis that racial disparities are afunction ofthe 

denial rate relies on there being significant differences in the quality ofthe minority and 

white applicant pools. These differences are evidentin the data on Table 4,which 

demonstrate thatthe white applicant group mean is morefavorable than the minority 
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FIGURE 4 

Trend in Denial, Disparity, and Minority Representation Rates: 1991-1997 
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Table4. Univariate statisticsforselected variables by applicantrace. 
Univariate statisticsfor selected variablesfromthe population ofapplicants spanningthe entire 
examination period,1991 through 1997. Panel A containsinformation on applic^t 
characteristics,whilePanelB contains descriptive profiles ofthe census tractsfrom which 
applicants were drawn. 

PanelA 

Applicant Characteristicsfor 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 1.91 0.14*** : 2.06 1.92 

Denialrate% 20.53 10.34 10.19*** 16.67 7.28 

Panels 

Census Tract Characteristics for Minority and White 
Primary Apphcants 

Means Medians 

Minority White Difference Minority White 

Minorities in tract% 33.59 12.65 20.94*** 31.76 11.08 

Female head ofhousehold% 12.74 7.82 4.92*** 12.17 7.58 

MedianIncome($000) 36.66 44.89 (8.23)*** 35.73 44.47 

Households on public assistance% 6.80 3.60 3.21*** 6.04 3.29 

Vacant households% 8.52 8.90 -0.38*** : 8.10 7.60 

Rental households% 36.13 29.94 6.19*** 35.02, 28.18 

Significant atthe 10%level 
4=4: Significant atthe5%level 

*** Significant atthe 1%level 
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applicant group mean on every metric ofquality. These differences across groups are 

also statistically significant. The univariate statistics provided in Tables4through6 also 

lend supportto HI and H2,which suggest thatthe disparity level respondsto changes in 
I 

the applicant pools,economic conditions,and bank performance. The difference ofmeans 

tests between the subperiods 1991-1992and 1993-1997 demonstrate significant 

improvementin measures ofvariables in all three categories. These findings are consistent 

with the observed lower total denial rates and disparitiesin the latter portion ofthe 

sample period. 

5.2 Disparitv ModelResults 

The results ofthe2SLS estimation ofthe coefficients in the disparity model are 

reported inPanelA ofTable 7,with models numbered A1 through A5. Model7.A1 

includes the applicant characteristics and the quarterly binaries. Models7.A2through 

7.A5 add the neighborhood,economic,institution variables, and regulatory categories, 

respectively. This sequential addition ofvariable categories allowsfor an F-test ofthe 

significance ofeach ofthe categories,and for inspection ofthe effect,ofcollinearity 

across categories on the,parameter estimates. The results ofthe F-tests ofthe model 

restrictions are reported for each model. Asignificant F-test indicates,the additional 

category added statistically significant explanatory powerto the model. 
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Table5. Univariate statisticsforselected economic andinstitution variablesspanning 1991 through 
1997. 

Economic Variables: 

Gross state productquarterly growth rate% 

Quarterly changein the state unemployment rate% 

MSA median house price quarterly growth rate% 

MSA housing starts quarterly growth rate% 

ChangeinHUD 30-year mortgage interest rate% 

Institution Variables: 

Equity Capital to assets% 

Charge-offsto assets% 

Returnon Assets% 

Mortgageloans to assets% 

Total Assets(Smillion) 

Mortgagessold to originations% 

CRA rating 

Means Medians 

1.45 1.44 

-0.06 -0.05 

1.00 1.34 

8.22 0.01 

-0.04 -0.04 

8.08 7.66 

0.97 0.51 

2.80 2.66 

19.62 16.40 

8,353 770 

31.01 12.55 

1.72 2.00 
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Table6. Meansfor applicant, economic and institution variablesduring the subperiods1991-1992 
and1993-1997. 

1991-1992 1993-1997 Difference, t-statistic 

Applicant Variables: ' 

MinorityIncome(%000) 55.77 62.73 6,96 7.51 *** 

WhiteIncome 89.38 92.34 2.96 2.27 ** 

MinorityLoan-to-income 2.05 2.04 -0.01 -0.07 

White Loan-to-income 1.95 1.90 -0.05 -0.71 

MinorityDenialRate% 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 changein the state unemploymentrate% 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 8.30 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 2.95 0.76 8.61 *** 

Mortgageloansto assets% 19.03 19.76 0.73 1.62 

Total Assets(Smillion) 7,030 8,660 1,630 2.28 ** 

Mortgages sold to originations% 34.42 30.22 -4.20 -3.45 *** 

CRA rating 1.83 1.70 -0.13 -7.98 *** 

* Significant atthe 10%level 

** Significant atthe5%level 

*** Significant atthe 1%level 
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Table 7. Results oftwo-stage leastsquares estimation ofthe Disparity equation. 
PanelA: The dependent variable is the quarterly change inthe percentage ofminority 
applicant denials minusthe percentage ofwhite apphcantdenials(A Disparity). Each 
observation is weighted byAetotalfrequency ofapplications taken attheBank-MSA level. 

Model Model Model Model Model 

7.A1 7.A2 7.A3 7.A4 7.A5 

Intercept 9.28*** ^24*** 955*** 11.56*** 

(16.99) (16.92) (15.56) (15.49) (13.13) 
DISPARirYt., -0.77*** _Q yy*** -0.77*** -0.77*** -0.78*** 

(-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*** -0.01*** 

(-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) 
QuarterlyBinaries: 
QUART2 0.16 0.16 -0.87* -1.11** -1.10** 

(0.46) (0.48) (-1.84) (-2.33) , (-2.29) 
QUARTS 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*** -1.31*** -1 31*** -1.27*** 

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

AGSP 19.13 18.66 19.32 

(1.56) (1.52) (1.58) 
AUNEMPL 0.96*** j04*** 0.96*** 

(3.30) (3.56) (3.19) 
APRICE 2.92 2.99 2.51 

(0.53) (0.55) (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*** 82.81** 

(3.04): (2.46) 
AROA -108.75 -110.52 

(-0.73) (-0.74) 
ACHARGES 170.29 342.17* 

(0.85) (1.70) 
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Table 7. (continued) 
Pane!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*** 1.35*** 

(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*** 24.91*** 

* Significant atthe 10%level 
** Significant atthe5%level 
*** Significant atthe 1%level 
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Table 7.Results oftwo-stage leastsquares estimation ofthe Disparity equation. 
PanelB:The dependent variable is the quarterly change inthe percentage ofminority applicant 
denials minusthe percentage ofwhite applicant denials{A Disparity). Each observation is 
weighted bythe total frequency ofapplicationstaken atthe Bank-MSA level. S^ple size is 

Intercept 

DISPARITY^ 

AMINORITYt 

Applicant Variables: 
AINCOME 

ALOANINC 

QuarterlyBinaries: 
QUART2 

QUARTS 

QUART4 

ANEIHBORHOOD 

Economic Variables: 

AGSP 

AUNEMPL 

APRICE 

ASTARTS 

AINTEREST 

Model 

7.B1 

11.40*** 

(12.43) 
-0.76*** 

(-29.07) 
-0.09 

(-1.49) 

-0.01*** 

(-2.76) 
0.07 

(1.11) 

-1.09** 

(-2.27) 
-0.75 

(-1.50) 
-0.51 

(-1.05) 

-1.27*** 

(-5.70) 

19.46 

(1.59) 
0.96*** 

(3.19) 
2.53 

(0.47) 
0.61 

(1.63) 
-0.33 

(-1.32) 

Model 

7.B2 

11.16*** 

(14.57) 
-0.78*** 

(-83.78) 
-0.09 

(-1.37) 

-0.01** 

(-2.76) 
0.07 

(1.11) 

-1.11** 

(-2.31) 
-0.75 

(-1.51) 
-0.52 

(-1.08) 

-1.27*** 

(-5.69) 

19.94 

(1.63) 
0.98*** 

(3.24) 
2.55 

(0.47) 
0.62* 

(1.65) 
-0.30 

(-0.96) 

Model 

7.B 

11.40*** 

(14.45) 
-0.77*** 

(-64.08) 
-0.09 

(-1.45) 

-0.01** 

(-2.76) 
0.07 

(1.11) 

-1.10** 

(-2.28) 
-0.75 

(-1.51) 
-0.52 

(-1.06) 

-1.27*** 

(-5.70) 

19.28 

(1.57) 
Q 95*** 

(3.17) 
2.43 

(0.45) 
0.61 

(1.62) 
-0.29 

(-0.95) 

Model 

:7.B4 

11.23*** 

(14.66) 
-0.77*** 

(-82.14) 
-0.09 

(-1.36) 

-o.pi** 

(-2.79) 
0.07 

(1.10) 
• 

-1.14** 

(-2.37) 
-0.77 

(-1.53) 
-0.55 

(-1.13) 

-1.26*** 

(-5.66) 

19:21 

(1.57) 
0.98*** 

(3.25) 
2.64 

(0.49) 
o:6i 

(1.61) 
-0.30 

(-0:97) 
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Table 7.(continued) 
PanelB 

Model Model Model Model 

7.B1 7.B2 7.B3 7.B4 

Institution Variables: 

ACAPITAL 82.87** 84.79** 82.44** 83.80** 
o 

(2.46) (2.52) 00(2.45) (2.49) 
AROA -111.37 -117.18 -111.52o -113.93 

1 

(-0.75) (-0.79) (-0.75) (-0.77) 
ACHARGES 336.96* 328.83 335.77* 357.04* 

(1.68) (1.64) (1.67) (1.78) 
AMORTGAGE -11.65 -11.24 -12.01 -11.02 

(-1.39) (-1.34) (-1.43) (-1.32) 
ASOLD -0.01** -0.01** -0.01** -0.01** 

(-2.22) (-2.23) (-2.23) (-2.24) 
MINOWN -0.33 -0.33 -0.33 -0.33 

(-1.32) (-1.35) (-1.31) (-1.33) 
ASIZE 1.35*** 1.38*** 1.33*** 1.35*** 

(2.93) (2.99) (2.89) (2.92) 
Regulatory Variables: 
CRA -0.07" 

(-0:26) 
CRA Binary 1.97'' 

(1.23) (-0.58) (1.13) 
DISPARITY,.1*CRA -0.01 

(-0.59) o 

DISPARITY,.!*CRA Binary 0.04 -0.02 -0.12*** o. 

(0.59) (-0.96) (-2.84) 
FDIC -3.69*** -3.77** -3.64*** -3.78*** 

(-9.21) (-9.58) (-9.11) (-9.62) 
FED -1.50*** -1.48** -1.49*** -1.55*** 

(-4.92) (-4.86) (-4.86) (-5.08), 
Y93-97 -0.78 -0.68 -0.83 -0.66 

(-1.51) (-1.33) (-1.61) (-1.31) 

F-statistic 19.99*** 20.50** 20.38*** 20.38*** 

Significant atthe 10%level 

Significant atthe5%level 
*** Significant atthe 1%level 
^CRA Rating equalsthe ordinal rating,where:'outstanding'=l;'safisfectory'=2; 
'needs iniprovenient'=3;and 'substantial non-compliance'=4. 
CRA Binary equals 1 ifthe rating is less than 'satisfactory',and0otherwise. 

® CRA Binary equals 1 ifthe rating is inthe'satisfectory'category only,and0otherwise. 
"'CRABmary equals 1 following aCRA downgrade,untilthe rating improves,and0otherwise. 
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Inspection ofModels7.A1 through 7.A5 indicates the coeflBcient estimates are stable 

as additional variable categories are added to the model. The stability ofthe parameter 

estimates indicates there is little multicollinearity among the variables across categories. 

In the full model,Model7.A5,which includes allfive categories ofindependent variables, 

the coefficient on application income is negative and significant at the 1%level. This 

finding indicates that as mean minority applicantincomeimproves relative to that ofwhite 

applicants, denial rate disparities decline. The coefiBcient onthe lagged disparity is highly 

significant, representing a rate ofadjustmentto the target ofrougUy77%in the partial 

adjustmentframework. This result indicates that institutions close77%ofthe gap 

between the target disparity and the prior period disparity in a single quarter. 

Thefactor score measuring neighborhood quality is significant atthe 1%level 

with the expected negative coefBcient. Thisfinding indicatesthat as the quality ofthe 

neighborhoodsfrom which minority applicants are drawn improves relative to that of 

white applicants, disparities diminish. Thefactor incorporatesthe combined influence of 

census tract income, minority population in the tract,the vacancy rate, percent of 

householdsthat are rentals,headed byfemales,and on public assistance.^^ 

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

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

is significant atthe 1%level. This finding inconsistent with HI,which suggeststhat 

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

levels. The decline in default loss probabilities results in improvementsin6for all 

applicants. As demonstrated in Chapter 3, however,the minority population benefits 

disproportionally from general improvements in 0due to its over-representation in the 

lower tail ofthe credit distribution. While the remaining four economic variables are 

individually insignificant,the overall effect ofthe economic variables as measured by the 

F-test is significant at the 1%level. 

The findingsforthe institution-specific variables indicate thatincreases in lagged 

capital levels lead to increases in disparities, significant atthe5%level. Thisfinding 

contradicts the hypothesis that more aggressive underwriting standards are employed as 

the capital levelimproves. Thefindingfor 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 atthe 10%level. This finding 

suggeststhat whenthe performance ofexisting loans is deteriorating,more conservative 

underwriting standards are applied in orderto reducefuture loan losses,leading to higher 

disparity levels. The univariate statistics indicate the performance ofbank loan portfolios 

improved significantly after 1992. Mean annualloan charge-offs declined from2.35% 

during 1991-1992to 0.76% during 1993-1997. 

The coefficient onthe change in minority borrower mortgages sold relative to 

white borrower mortgages sold has a negative sign, significant at the5%level. 

Traditionally, mortgages sold in the secondary market have been required to meet high 
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standards,resulting in atrade-ofFin asset quality. These sold loans typically would be of 

higher quality than those held in the portfolio. However,the recent growthin the use of 

flexible underwriting standards by secondary marketinstitutions and the deepening ofthe 

marketfor'sub-prime' mortgages may explain this result.^^ The finding also suggests a 

role forinformation asymmetry in mortgage sale decisions. Iflenders have greater 

information aboutthe loans they sell than secondary marketinstitutions,then the 

opportunity to sell riskier loans in the secondary marketcould lead to more aggressive 

underwriting asthe fraction ofloans sold increases. Thefindings also reveal that 

institutions experiencing greater asset growth have increasing disparity levels. Thisfinding 

may reflect increasesin information asymmetry as institutions enter new markets,or 

decreasesin applicant quality as institutions markettheir loan products more heavily. The 

remaining institution-specific variables are not significant. 

The F-statistic indicates that as agroup the institution variables are significant at 

the1%level. Thefinding forthe charge-ofFs variable supportsH2,however,the positive 

coefficient onthe capital variable contradictsH2. 

CRAinfluence. The results ofModel7.A5 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 contradictsH3. The coefficient onthe binary variablefor observations after 1992 

Forexample,theFederalHousingEnteipiises Financial Safetyand Soundness Actof1992established 
specific goalsforFannie MaeandFreddieMacpurchases ofloans withimderwiiting guidelines and terms 
that do not meettraditional secondary marketstandards,as well asspecific volume goalsfor purchasesof 
low-and moderate-incomeloans by these institutions. Both institutions have since armounced 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 constantthe affect ofmarketforces. This result runs contrary to 

H4.^® On the other hand,both theFDIC and Federal Reserve binaries are significant and 

negative,indicating declining disparities at institutionsfor which these agencies are the 

primaryfederal regulator, relative to the omitted binaryfor OCC-regulated institutions. 

Thisfinding is consistent with the differencesin supervisory effectiveness documented by 

Black,Newman,and Shrieves(1995),who report thatFDIC-regulated banks have 

significantly lower operating costs than FederalReserve- and OCC-regulated banks,with 

the OCC-regulated group being the least efficient. Separately,while the F-testforthe 

regulatory variables as agroup is significant,this result is attributable to the regulator-

specific variables only.^' 

The effect ofCRA on racial disparities is further investigated inPanelB ofTable 

7. In Model7.B1 the CRA rating variable is interacted with the lagged disparity variable. 

A sigmficant and negative interaction term would indicate thatinstitutions with poor CRA 

ratingsrespond faster to close the gap between their target disparities and the lagged level 

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

affordable housing programs under whichflexible underwriting standards are employed to support 
affordable housing initiatives. 
Ina specification wherethe economicand bank variables are excludedfromthe model,the regime shift 

binaryvariable is negative and signiBcantatthe5%levelin the Disparity model. Thisfinding indicates 
the importance ofcontrollingfor marketforces when testingfora changein regulatory enforcement 
pressure. 

Whenthe regulator-specific variables are excludedfromthe model,the F-testforthe remaining 
regulatoryvariables is notsignificant. 
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additional evidence that denial rate disparities do notrespond directly to CRA ratings. 

The sign on the CRA rating variable(intercept)remains insignificant in this specification. 

The combination ofthese results indicates that neither the targetfor disparity nor the rate 

ofadjustmentto the target is affected by the ordinal CRA rating, and contradictsH3. 

In Model7.B2a hincxry variable equalto oneforthose banksin thetwo CRA 

rating categories that are less than 'satisfactory' is substituted for the levelofthe CRA 

rating. This variable is also interacted with the lagged disparity variable to testthe rate of 

adjustment h5q3othesis. The sign onthe binary variable changesto positive and the 

magnitude is larger, although still not significant. This result reinforces the finding that 

racial disparities atthe lowest rated banks do notrespond to CRA ratings in a waythat 

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 CRAratings than poorly rated banks haveto improve 

their ratings. For example,this relation may hold ifthe low-rated institutions are those 

less likely to engage in expansion activity subjectto the institution's CRArecord. This 

hypothesis is tested in Model7.B3 wherethe CRA binary variable equals onefor those 

institutions in the satisfactory category only. The negative sign onthe binary variable is 

consistent with the hypothesis,butthe variable remains insignificant. 

In a final specification Iinclude a binary variable equalto onefor observations 

following a CRA rating downgrade,until such time as the rating improves. There were66 

such downgrades over the sample period. Forty-four ofthese observations,ortwo-thirds 
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ofthe total, were downgradesfrom a rating ofoutstanding'to'satisfactory'. Nineteen 

were downgradesfrom'satisfactory'to'needsimprovement',while only three institutions 

were downgraded to 'substantial non-coihpliance'. The results ofthis specification are 

reported in Table 7.B4. Once again the binary variable is insignificant. Thus,changesin 

denial rate disparities for institutions experiencing a CRA rating downgrade do not differ 

significantlyfrom institutions that either maintain their existing rating or experience an 

improvementin the rating. 

5.3 Minority Representation ModelResults 

Resultsfrom the minority representation model estimation are reported inPanel A 

ofTable 8. Similar to PanelA ofTable 7,categories ofvariables are added sequentially 

and an F-test ofthe model restrictions is performed for each variable group. The results 

reported in Models8.A1 through 8.A5 again indicate stability ofthe coefficient estimates 

as variable categories are added to the model. The coefficient onlagged minority 

representation indicates an 18% quarterly rate ofadjustmenttoward the target, significant 

atthe 1%level. The variable representing neighborhood quahty is negative and significant 

atthe1%level. The negative coefficient suggestslenders must penetrate lower-quality 

minority neighborhoodsin orderto increase the representation ofminorities in the 

applicant pool. 
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Table 8.Results oftwo-stage leastsquares estimation oftheMinority Representation equation. 
Panel A: The dependent variable is the quarterly change inthe percentage oftotal appUcants who 
are minorities{AMinorityRepresentation). Each observation is weigjited bythetotalfrequencyof 
apphcationstaken atthe Bank-MSA level. Sample size is 10,702representing quarterly 

Intercept 

MINORITY,.1 

ADISPARITY, 

Applicant Variables: 
AINCOME 

ALOANINC 

QuarterlyBinaries: 
QUART2 

QUARTS 

QUART4 

ANEIHBORHOOD 

Economic Variables: 

AGS? 

AUNEMPL 

APRICE 

ASTARTS 

AINTEREST 

Institution Variables: 

ACAPITAL 

AROA 

ACHARGES 

AMORTGAGE 

Model 

8.A1 

1.45*** 

(5.40) 
-0.18*** 

(-32.98) 
0.03*** 

(5.28) 

0.01 

(0.57) 
0.03 

(0.95) 

1.00*** 

(6.26) 
1.33*** 

(8.17) 
1.45*** 

(8.40) 

Model 

8.A2 

1.44*** 

(5.38) 
-0.18*** 

(-32.90) 
0.03*** 

(4.84) 

0.01 

(1.31) 
0.03 

(1.12) 

1.00*** 

(6.25) 
1.33*** 

(8.19) 
j45*** 

(8.40) 
-0.63*** 

(-5.93) 

Model 

8.A3 

1.43*** 

(4.79) 
-0.18*** 

(-32.77) 
0.03*** 

(4.95) 

0.01 

(1.42) 
0.03 

(1.10) 

1.15*** 

(5.16) 
0.65*** 

(2.73) 
1.28*** 

(5.60) 
-0.62*** 

(-5.88) 

7.67 

(1.31) 
-0.49*** 

(-3.51) 
5.67** 

(2.19) 
0.54*** 

(3.04) 
-0.21 

(-1.42) 

Model 

8.A4 

1.34*** 

(4.47) 
-0.18*** 

(-32.82) 
0.03*** 

(5.00) 

0.01 

(1.45) 
0.03 

(1.09) 

1.20*** 

(5.34) 
0.70*** 

(2.91) 
1.30*** 

(5.65) 
-0.61*** 

(-5.80) 

7.99 

(1.36) 
-0.44*** 

(-3.16) 
5.75** 

(2.22) 
0.56*** 

(3.15) 
-0.20 

(-1.36) 

40.13** 

(2.49) 
37.56 

(0.53) 
-362.63*** 

(-3.80) 
-0.64 

(-0.16) 

Model 

; 8.A5 
1.08** 

(2.56) 
-0.18*** 

(32.78) 
0;03*** 

(5.13) 

0.01 

(1.46) 
0.03 

(1.09) 

1.24*** 

(5.48) 
0.71*** 

(2.99) 
1.34*** 

(5.79) 
-0.61*** 

(-5.75) 

9.15 

(1.56) 
-0.48*** 

(-3.32) 
5.74** 

(2.21) 
0.56*** 

(3.12) 
-0.17 

(-1.15) 

40.71*** 

(2.52) 
33.21 

(0.46) 
-374.18*** 

(-3.89) 
0.33 

(0.08) 
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Table 8.(continued) 
PanelA 

Model Model Model Model Model 

8.A1 8.A2 8.A3 8.A4 , 8.A5 

ASOLD -0.01 0.01 

(-0.01) (0.03) 
MINOWN 0.12 0.12 

(1.04) (1.00) 
ASIZE -0.09 -0.05 

(-0.40) (-0.23) 
Regulatory Variables: 
CRA 0.33*** 

(2.79) 
FDIC -0.22 

(-1.16) 
FED 0.01 

(0.06) 
Y93-97 -0.27 

(-1.10) 

F-statistic 35.17* 7.92* 3.4 2.54** 

* Significantatthe 10%level 
** Significaat atthe5%level 
*** Significant atthe 1%level 
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Table 8.Results oftwo-stage leastsquares estimation oftheMinority Representation equation. 
PanelB:The dependent variable is the quarterly change in the percentage oftotal applicants who 
are minorities{AMinorityRepresentation). Each observation is weighted bythe totalfrequency of 
applicationstaken atthe Bank-MSA level. Sample size is 10,702representing quarterly 

Intercept 

MJNORITYn 

ADISPARTTYt 

Applicant Variables: 
AINCOME 

ALOANINC 

QuarterlyBinaries: 
QUART2 

QUARTS 

QUART4 

ANEIHBORHOOD 

Economic Variables: 

AGSP 

AUNEMPL 

APRICE 

ASTARTS 

AINTEREST 

Institution Variables: 

ACAPITAL 

AROA 

Model 

8.B1 

0.65 

(1.37) 
-0.16*** 

(-13.81) 
0.03*** 

(5.10) 

0.01 

(1.47) 
0.03 

(1.10) 

1.25*** 

(5.51) 
0.72*** 

(3.02) 
1.35*** 

(5.83) 
-0.61*** 

(-5.70) 

9.16 

(1.56) 
-0.48*** 

(-3.32) 
5.68** 

(2.19) 
0.56*** 

(3.12) 
-0.17 

(-1.14) 

38.86** 

(2.41) 
35.34 

(0.49) 

Model 

8.B2 

1.63*** 

(4.41) 
-0.18*** 

(-32.48) 
0.03*** 

(5.13) 

0.01 

(1.46) 
0.03 

(1.09) 

1.25*** 

(5.51) 
0.71** 

(2.95) 
1.33*** 

(5.78) 
-0.61*** 

(-5.78) 

8.63 

(1.47) 
-0.49*** 

(-3.42) 
5.65** 

(2.18) 
0.56*** 

(3.13) 
-0.18 

(-1.21) 

39.11** 

(2.42) 
39.85 

(0.56) 

Model 

8.B3 

1.29*** 

(3.36) 
-0.18*** 

(-27.69) 
0.03*** 

(5.10) 

0.01 

(1.45) 
0.03 

(1.10) 

1.25*** 

(5.50) 
0.72** 

(3.01) 
1.34*** 

(5.83) 
-0.61*** 

(-5.76) 

9.10 

(1.55) 
-0.48*** 

(-3.33) 
5.70** 

(2.19) 
0.56*** 

(3.11) 
-0.17 

(-1.13) 

39.07** 

(2.42) 
34.59 

(0.48) 

Model 

8.B4 

1.69*** 

(4.56) 
-0.18*** 

(-32.53) 
0.03*** 

(5.22) 

0.01 

(1.44) 
0.03 

(1.09) 

1.23*** 

(5.39) 
0.68** 

(2.83) 
1.31*** 

(5.69) 
-0.61*** 

(-5.76) 

8.17 

(1.39) 
-0.50*** ̂ 

(-3.43) 
5.89**. 

(2.26) 
0.56*** 

(3.10) 
-0.20 

(-1.35) 

39.75** 

(2.46) 
35.74 

(0.50) 
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Table 8.(continued) 
PanelB 

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 0.72 -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)o (1.00) (1.03) 
1 

ASIZE -0.05 -0.08 -0.05 -0.10 

(-0.24) (-0.36) (-0.25) (-0.47) 
Regulatory Variables: 
CRA 0.60***® 

(3.37) 
CRABinary 0.93'' 0.58***® -0.43'' 

(0.91) (3.12) (-1.23) 
MJNORITYt,!*CRA -0.01* 

(-2.05) 
MINORTTYm *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*** 

* Significantatthe 10%level 

** Significant atthe5%level 

*** Significant atthe 1%level 
® CRA Rating equalsthe ordinal rating, where:'outstanding'=l;'safisfectory'=2; 
'needs iniprovement'=3;and 'substantial non-compliance'=4. 
CRA Binary equals 1 ifthe rating is lessthan'satisfectory',and0otherwise. 
"CRABinary equals I ifthe rating is inthe 'satisfactory'category only,and0otherwise. 
CRABinary equals 1 following a CRA downgrade,imtilthe rating improves,and0otherwise. 
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Economic and bank variables. The results discussed here are those ofthe fiill 

model,Model8.A5,which includes all three categories ofindependent variables. The 

coeflScients on the economic variables have the predicted signs, consistent with increasing 

eflForts to attract minority applicants and increasing demand for mortgageloans by 

minorities in a strengthening economy. The relationship between changesin minority 

representation and lagged changes in the state-level unemploymentrate is negative and 

significant at the 1%level. Similarly,the coefficient onthe MSA-level housing starts 

variable hasthe predicted positive sign and also is significant atthe 1% percent level. The 

MSA-level housing price variable is positive and significant atthe5%level. TheF-

statistic forthe economic variables as a group is 7.92,significant atthe 1%level. These 

findings supportHI. 

Regarding the institution-specific variables,the findingsindicate changesin lagged 

capital have a positive association with changes in minority representation. This finding is 

consistent with decreasing risk-aversion as the capital levelimproves. The result lends 

supportto H2,and runs counterto the finding in the disparity modelthat disparities 

increase as the capital levelimproves,holding minority representation constant. The 

charge-offs variable is significant atthe 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 ejchibiting stronger 

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

is 3.43, significant atthe 1%level. 

CRA influence. The resultsforthe regulation variables suggest a role forCRA 

ratings in effecting minority representation notfound in the disparity model results. The 

coefiBcient on the CRArating variable is positive and significant at the 1%level, 

suggesting institutions with poorer CRA ratings target higherlevels ofminority 

representation. The models reported inPanelB ofTable8further investigate theimpact 

ofCRA ratings on minority representation. In Model8.B1 theCRArating variable is 

interacted with the lagged representation variable. As discussed in the disparity results, 

the interaction term tests whether institutions with lowerCRA ratingsrespond to the their 

target representation at a rate that is greater than that ofinstitutions with stronger ratings. 

The interaction term is significant at the 10% level, supporting arolefor the CRA rating in 

effecting minority representation. The coefflcient onthe CRArating variable remains 

positive and significant at the 1% level. These findings lend supporttoH3as it relatesto 

minority representation. 

In Model8.B2a binary variable equalto oneforthose banks in thetwoCRA 

rating categoriesthat are lessthan satisfactory is employed in lieu ofthe CRArating. This 

binary variable is also interacted with the lagged disparity variable to test the rate of 

adjustment hypothesis. Surprisingly, despite the previous finding ofa highly significant 

coefficient on the ordinal CRA rating,the coefficient Avith this binary specification is not 

sigmficant. The interaction term also is no longer significant. As argued earlier, this 
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suggeststhatthe effect ofthe CRA rating may begreatest on institutions seeking to 

maintain already satisfactory ratings. This hypothesis is tested in Model8.B3 byincluding 

a binary variable coded one onlyfor those institutions with ratings of'satisfactory'. Here, 

the binary variable is significant atthe5%level with the predicted positive sign, and the 

interaction term returns to significance atthe 10%level, consistent with the results when 

the ordinalCRA rating wasemployed in Model8.A5. This suggeststhe finding ofa 

significant CRA ejffect in Model 8.A5 was attributable solely to the iristitutions with 

'satisfactory' ratings. Thesefindings indicate that institutions that have already achieved 

satisfactory performance underCRAtargetimproving representatiori relative to lower-

rated peer institutions as a meansofmaintaining their CRA rating. Lastly,their response 

to thetargeted minority representation occurs at a greater rate thanfor theirlower-rated 

peer institutions. 

In model8.B4the binary variable is equalto onefor institutions experiencing a 

ratings downgrade. As wasthe case in the disparity model,the binary variable is 

insignificant in this specification. Overall, The findings are consistent with those ofthe 

disparity model regarding institutions with unsatisfactory performance under CRA. That 

is, representation does notrespond to CRA ratings atthese institutions, contraryto H3. 

This finding suggeststhe regulation may notbe achieving the outcome policy makers 

desired. 

EndogenousFactors. 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 targetincreasing minority representation as a compensating 

factor in satisfying CRArequirements when disparities are increasing. 

Finally,F-tests ofthe significance ofthe binary variables representing fixed ejSects 

in theMSAs are significant atthe 1%level across the various disparity and representation 

models. This result suggests there may besome combination ofeconomic,demographic 

and political factors affecting lending outcomesthat are unique to each ofthe MSAs,and 

thesefactors are notfully accounted for by the models'explanatory variables. 

5.4 Sensitivity Analysis 

A sensitivity analysis is performed to measure the economic magnitude ofthe 

effect ofthe independent variables on A Disparity and A Minority. Specifically,I measure 

the effect ofa one-standard deviation'shock'to each ofthe statistically significant 

independent variables on changesin the denial rate disparity level and minority 

representation level. The standard deviations ofthe independent variables are measured 

forthe entire sample period,and are multiplied bythe coefficients in the base full models 

7.A5 and 8.A5 to measure the effects on A Disparity and A Minority Representation, 

respectively. 

The results ofthe 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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1997level ofthe variables. For example,a one-standard deviation'shock'to the 

application income variable results in a change in the denial rate disparity of0.15%,which 

is 1.36% ofthe mean 1997level ofthe disparity(11.0%). The neighborhood quality 

variable hasthe largest effect on both dependent variables. Shocksto this variable change 

the mean levels ofA Disparity and A Minority by 11.55% and 3.67%,respectively. A 

shockto the unemployment variable results in a 5.36% change in the disparity level, 

followed in importance bythe A Capital(3.61%)and A Sold(3.37%)variables. The 

remaining independent variables have less than a3%effect onthe mean denial rate 

disparity and minority representation variables. 

5.5 Testsfor Suitability ofthe Empirical Techniques 

This section reports the results oftests performed to examine the suitability ofthe 

empirical techniques. The models developed in Chapter4are based onthe hypothesisthat 

institutions establish targetsfor denial rate disparities and minority representation 

simultaneously. Assuch,the2SLS method ofestimating simultaneous equations wasused 

to estimate equations(3)and(4). The hypothesisofsimultaneity amongthe dependent 

variables is tested using the method ofHausman(1978). Since the residuals from time-

series regression models are often correlated,I also employ Durbin's(1970)method to 

testfor correlation amongthe residuals in the disparity and minority representation 

models. 
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Hausman(1978)develops a method to testfor simultaneity among variables. The 

Hausman method is employed here to examine the hypothesis thatthe target disparity and 

minority representation arejointly determined. Iregress ADISPARITY on AMINORITY, 

the instrumented AMEMORITYfrom the reduced form regressionsin the first stage of 

2SLS,and all ofthe exogenous variables. The hypothesis ofsimultaneity is accepted ifthe 

coefficient on the instrumented endogenous variable is significantly differentfrom zero. 
I 

The t-statistic for the instrumented AMINORITYis-6.47,significant atthe 1%level. 

Thus,use ofthe2SLS specification is appropriate in this setting. 

Whenthe residuals from estimation ofa regression model are serially correlated, 

the parameter estimates are still unbiased and consistent, however,they are not efficient. 

Moreover,estimates ofthe variance ofthe parameter estimates are biased,rendering t-

tests and F-tests ofsignificance invalid. Durbin and Watson(1951)provide a commonly 

used testfor detecting serial correlation among the residuals in regression models. The 

Durbin-Watson testis inappropriate,however,in models containing lagged dependent 

variables,such asthe partial adjustment modelemployed here. In these cases,the test 

statistic is biased toward afinding ofno serial correlation. Durbin(1970)develops an 

alternative Lagrange multiplier test, commonly known astheDurbin h-test,for detecting 

serial correlation in autoregressive models. The test statistic is: 

, - I n 
h=p. 

l-n[varOff)] 
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^ y!wfW,_i
where p= — ,[var(y9)] is the variance ofthe parameter estimatefor the lagged 

endogenous variable,n is the number ofobservations, and h~ A]S1(0,1). Thatis, p is the 

first order coefiBcient ofautocorrelation amongthe estimated residuals, u,and the h-

statistic is asymptotically normal with unit mean and zero variance. Applying the testto 

the residualsfrom the2SLS estimation ofthe disparity model and representation model 

yields h-statistics that are statistically insignificant. Thus,the hypothesis ofno serial 

correlation cannot be rejected. 
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Chapter6 

Summary and Conclusions 

6.1 Summary ofthe EmpiricalFindings 

The empirical results overall are consistent withHI and EE,but not withH3 and 

H4. That is,Ifind that changes in racial disparities in denial rates and minority 

representation are affected by changesin the relative quality ofthe applicant pools, 

changesin the macro-economy(HI),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 ofapplicants and more accommodating underwriting 

standards benefiting the minority segmentofthe applicant pool disproportionally. Neither 

the disparity or minority representation model provides supportforH3 or H4. 

SupportforHI and H2collectively is strongest in the minority representation 

model. Here,changesin unemploymentrates, median house prices and housing starts 

have significant associations with minority representation with the predicted signs, 

consistent with the hypothesis thatimprovementsin economic performance lead to 

increasing minority representation in the applicant pool. The hypothesis that minority 

representation increases in response to improvementsin financial condition and 

performance oflending institutions(H2)is supported bythe significant coeflScients onthe 

institution-specific variables representing changesin equity capital and charge-offs. In the 
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disparity model,HI is supported by the significant negative association between changes 

in the unemployment rate and changesin racial disparities in denial rates. The disparity 

model findings are less clear, however,regarding H2. The significant positive coefficient 

on the capital level contradictsH2,while the finding for the charge-oflfs variable lends 

supportto the hypothesis that racial disparities decline in response to improving 

performance atfinancial institutions. 

RegardingH3 and H4,while there is some evidence to supportregulatory 

influence on minority representation,this effect is isolated to institutibns with satisfactory 

performance ratings under CRA.The results indicate the regulation does significantly 

influence lending outcomesfor institutions with less than satisfactory CRA ratings, 

contraryto H3. The disparity modelresults provide no supporting evidence ofa 

regulatory response to CRA ratings. Neither model provides evidence ofaregime shift in 

denial rate disparities or minority representation resultingfrom achange in regulatory 

pressure(H4),after controllingfor marketforces. 

6.2 Policy Implications ofthe Results 

Large racial disparities in mortgage denial rates and originations have created 

concerns that mortgage lenders discriminate against minorities. This dissertation 

investigatesfactors that influence changesin these disparities in 25 MSAsin the U.S. 

during 1991-1997. Someindustry observers have suggested the recent declines in 

disparities are the result ofimprovements in regulatory enforcement. This study is the first 
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to formally testthejoint affect ofmarketforces,including changes in the economy and 

lenderfinancial condition and performance,as well as regulatory influence onthese 

outcomes. 

The empirical findings suggest that claims ofincreasing regulatory influence 

overstate the role ofCRA in affecting racial disparities in mortgage lending, and that 

lending outcomes at non-complying institutions do notrespond significantly to the 

regulation. The latter finding may reflect inadequate enforcement ofCRA,alack of 

sufficientincentives to comply with its provisions, or both. Assuch,supervisory agencies 

should consider whetherincentives to comply with the regulation,which currentlyfocus 

on expansion opportunities, provide sufficient motivation forthe lowest-rated institutions 

to targetimproved CRA performance. More vigorous enforcement ofthe regulation 

might also contribute to a stronger role for CRA. 

The finding that marketforces influence changesin lending outcomes suggests 

policy makers should consider theimpact oftheseforces when assessing whether 

mortgage credit has been successfully provided to all qualified personsin a particular 

demographic market. The test results also suggestlenders may periodically alter the 

characteristics oftheir portfolios in waysthat could appear to be discriminatory,when in 

factthe changes represent rational economic decision-making,rather than insidious 

behavior. In particular,supervisory agencies might anticipate deteriorating CRA 

performance in an economic downturn. Finally,the findings reinforce the rieed to 

adequately controlfor lender assessments ofcredit 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. 

6.3Limitations ofthe Research 

This research hasfocused on only a portion ofthe mortgagelending market. The 

study includes commercial banks and their afiBliates only. Otherimportantlending 

institutions, such as thrifts and non-affiliated mortgage companies,are excluded. Within 

the commercial banking sector,the research includes only the conventional home purchase 

productline. Othertypes oflending covered byCRA,such asrefinancings and home 

improvementloans,are not considered. 

The study uses each institution's CRA rating as a proxyfor regulatory pressure. 

To the extent this pressure is exerted in ways otherthan alow CRA rating,the study may 

understate the influence ofthe regulation. Examples ofregulatory factors not captured by 

the model mightinclude adverse publicity resulting firom poor minority lending results 

disclosed in theHMDA data, protests and delay ofexpansion applications, or more 

lengthy compliance examinations. 

Finally,the revised CRA regulation did not become ejSective until 1998for large 

institutions. Thus,the influence ofCRA mayhave become stronger in the years after the 

end ofthe study period. 
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6.4 Avenuesfor Future Research 

Research should be extended to include data after 1997to determine whether 

implementation ofthe revised CRA requirements has a significant influence onlending 

outcomes. Ifthe revisions achieve the desired result ofmaking CRA performance 

evaluation more outcome-based,then disparities may decline ata greater rate after 1997. 

Other producttypes should be considered,including homeimprovenientloans and small 

business loans,which are also subjectto CRA. The research should also be extended to 

non-commercial banking entities to provide a more comprehensive picture ofCRA 

influence. Additionally,the affect ofincreasesin so-called'sub-prime'lending in recent 

years warrants investigation. Thistype oflending is characterized by much weaker 

approval requirements. Assuch,expansion ofthis product might benefit black and 

Hispanic applicant groups disproportionally, given the weaker average credit 

characteristics ofthese groups. Thus,a portion ofthe observed declines in denial rate 

disparities may be the result ofthe growth in sub-prime lending thattook place in the 

latter portion ofthe sample period. 
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Table A1 

CRA Technical Regulatory Requirements 

CRA statement 

The board ofdirectors ofeach institution must adopt,and at least aimually review,aCRA 
statement which the institution will make available to members ofthe publicupon 
request. This statement should include a delineation on a map ofeach local community 
served by the institution and a list ofspecific types ofcredit thatthe institution is 
prepared to extend within each local community. 

AdditionalInformation 
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 reportregarding its record ofhelping to meetcommunity credit needs,and a 
description ofits effortsto ascertain the credit needs ofits community,including efforts 
to communicate with members ofits community regarding credit services. 

A copy oftheCRA Notice 
An institution must provide in each office aCRANotice,the exact wording ofwhich is 
prescribed in the regulation. 

PublicFile 

Each institution mustkeep afile thatis readily available for public inspection consisting 
ofany CRA Statements in effect in the last2years,a copy ofthe public section ofthe 
institution's mostrecent CRAPerformance Evaluation,and any written comments, 
received from the public within the last2years,relating to the CRA statement. 
Performance Evaluation,orthe institution's record ofhelping to meet community credit 
needs. 

CRA performance evaluation 
After aCRA examination,each institution will receive fi"om its regulator a written, public 
CRA evaluation. This evaluation must be keptin the public file. The institution must 
provide a copy ofthis evaluation to the public upon request,charging a minimal fee. 

Source: U.S. General Accounting Office. Communitv Reinvestment Act: Challenges 
Remainto Succesfullv Implement CRA. 
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Table A2 

Early CRA Performance Categories and Related AssessmentFactors 

Ascertainment ofCommunity CreditNeeds 
AssessmentFactorA 

Activities to ascertain credit needs and efforts to communicate with the community, 
including the extent ofthe institution's efforts to communicate with members ofits 
community regarding the credit services being provided by the institution. 
AssessmentFactorC 

The extent ofparticipation by the institution's board ofdirectorsin formulating the 
institution's policies and reviewing its performance related to CRA. 
Marketing and types ofcredit offered and extended 
AssessmentFactorB 

The extent ofthe institution's marketing and special credit-related programsto make 
members ofthe community aware ofthe credit services offered bythe institution. 
AssessmentFactorI 

The institution's origination ofresidential mortgage loans,housing rehabilitation loans, 
homeimprovementloans,and small business or small farm loan within its community,or 
the purchase ofsuch loans originated in its community. 
AssessmentFactorJ 

The institution's participation in governmentally insured guaranteed or subsidized loan 
programsfor housing,small businesses,orsmallfarms. 
Geographic distribution and record ofopening and closing offices 
AssessmentFactorE 

The geographic distribution ofthe institution's credit extensions, credit applications, and 
credit denials. 
AssessmentFactorG 

The institution's record ofopening and closing offices and providing services at offices-
Discrimination and other illegal credit practices 
AssessmentFactorD 

Any practices intended to discourage applicationsfortypes ofcredit setforth in the 
institution's CRA Statement(s) 
AssessmentFactorF 

Evidence ofprohibited discriminatory or other illegal credit practices 
Community Development 
AssessmentFactorH 

Theinstitution's participation,including investments,in local community development 
and redevelopment projects or programs 
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Table A2(continued) 

AssessmentFactorK 

The institution's ability to meet various community credit needs based on its financial 
condition and size, legal impediments,local economic conditions,and otherfactors 
AssessmentFactorL 

Any otherfactorsthat,in the regulatory authority'sjudgment,reasonably bear upon the 
extent to which an institution is helping meetthe credit needs ofits entire community 
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Table AS 

Indicators ofDiscrimination in Mortgage Lending 

PanelA: Indicators ofPotential Disparate Treatmentin Underwriting 

1. Substantial disparities among the approval/denialratesfor applicants by monitored 
prohibited basis characteristic(especially within income categories) 

2. Substantial disparities among the applicationprocessingtimesfor applicants by 
monitored prohibited basis characteristic(especially within denial reason groups) 

3. Substantially higherproportion ofwithdrawn/incomplete applicationsfrom 
prohibited basisgroup applicantsthan from other applicants 

4. Vague orunduly subjective underwritingcriteria 
5. Lack ofclear guidance on making exceptionsto underwriting criteria,including 

credit scoring overrides 
6. Lack ofclear loan file documentation regarding reasonsforany exceptionsto normal 

underwriting standards,including credit scoring overrides 
7. Relatively percentage ofeither exceptionsto underwriting criteria or overrides 

ofcredit score cutoffs 

8. Loan officer or brokercompensation basedon loan volume(especially loans 
approved per period oftime) 

9. Consumercomplaintsalleging discrimination in loan processing orin 
approving/denying residential loans 

PanelB; Indicators ofPotential Disparate Treatmentin Pricing 

1. Relationship between loan pricing and compensation ofloan officers or brokers 
2. Presence ofdiscretion in pricing or other transaction costs 
3. Use ofa system ofrisk-based pricing thatis not empirically based and statistically 

sound 

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

5. Consumer complaints alleging discrimination in residential loan pricing 
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Table A5(continued) 

PanelC; Indicators ofPotential Disparate Treatment bySteering 

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

2. Lack ofclear, objective standards for(i)referring applicants to subsidiaries or 
affiliates,(ii)classifying applicants as"prime"or"subprime"borrowers,or(iii) 
deciding whatkinds ofalternative loan products should be offered orrecommended 
to applicants 

3. For an institution that makes both conventional andFHA mortgages,any significant 
differencesin percentages ofprohibited basis group applicants in each ofthese two 
loan products, particularly with respectto loan amounts of$100,000 or more 

4. For an institution that makes both prime and subprime loansforthe same purpose, 
any significant differences in percentages ofprohibited basis group borrowersin each 
ofthe alternative loan product categories 

5. Consumer complaints alleging discrimination in residential loan pricing 
6. Alender subprime mortgage company subsidiary or affiliate integratesloan 

application processing for both entities 
7. Loan officers have broad discretion regarding whetherto promote conventional or 

FHAloans,or both,to applicants and the lender has notissued guidelines regarding 
the exercise ofthis discretion 

8. A lender has mostofits branches in predominantly white neighborhoods. The 
lender's subprime mortgage subsidiary has branches which are located primarily in 
predominantly minority neighborhoods 

PanelD: Indicators ofPotential Discriminatory Redlining 

1. Significant differences,as revealed inHMDA data,in the numberofloansoriginated 
in those areas inthe lender's marketthat have relatively high concentrations of 
minority group residents compared with areas with relatively low concentrations of 
minority group residents 

2. Significant differences between approval/denialratesfor all applicants(minority or 
non-minority)in the number ofloans originated in those areasin the lender's market 
thathave relatively high concentrations ofminority group residents compared with 
areas with relatively low concentrations ofminority group residents 

3. Significant differences between denialrates basedon insufficient collateralfor 
applicants from areas that have relatively high concentrations ofminority group 
residents compared with areas with relatively low concentrations ofminority group 
residents 
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Table AS(continued) 

PanelD(Continued) 

4. Other patterns oflending identified during the mostrecentCRA examination that 
differ bythe concentration ofminority residents 

5. Explicit demarcation ofcredit product markets that excludesMSAs,political 
subdivisions,censustracts,or other geographic areas within the institution's lending 
market having relatively high concentrations ofminority residents 

6. Policies on receipt and processing ofapplications, pricing, conditions, or appraisals 
and valuation that vary between areas with relatively high concentrations ofminority 
residents and those with relatively low concentrations ofminority residents 

7. Employee statements thatreflect an aversion to doing business in areas with relatively 
high concentrations ofminority residents 

8. Complaints or other allegations thatthelender excludes or restricts accessto credit 
for areas with relatively high concentrations ofminority residents 

9. Alender has mostofits branches in predominantly white neighborhoods. The 
lender's subprime mortgage subsidiary has branches which are located primarily in 
predominantly minority neighborhoods 

PanelE: Indicators ofPotential Disparate Treatmentin Marketing ofproducts 

1. Advertising patterns or practices that areasonable person would believe indicate 
prohibited basis customers are less desirable 

2. Advertising only in media serving non-minority areas ofthe market 
3. Marketing through brokers or agentsthatthe lender knows would serve only one 

racial or ethnic group in the market 
4. Use ofmarketing programs or proceduresthat exclude one or more regions or 

geographies within the lender's assessmentor marketing area that have significantly 
higher percentages ofminority group residents than doesthe remainder ofthe 
assessment area or marketing area 

5. Using mailing or other distribution lists or other marketing techniquesfor pre-
screened or other offerings ofresidential loan productsthat:(i)explicitly exclude 
groups ofborrowers on a prohibited basis;(ii)exclude geographies within the 
lender's marketing area that have significantly higher percentages ofminority group 
residentsthan doesthe remainder ofthe marketing area 

6. Proportion ofmonitored prohibited basis applicants is significantly lowerthan that 
group's representation in the total population ofthe market area 

7. Consumer complaints alleging discrimination in advertising or marketing loans 

123 



T
a
b
l
e
 A
6
 

Ap
pl
ic
at
io
ns

an
d 
CR

A-
Re

la
te

d 
De

ni
al

s 
by
 R
eg

ul
at

or
 

F
D
I
C
 

F
E
D
 

o
c
c
 

O
T
S
 

Y
e
a
r
 

Ap
pl
ic
at
io
ns
 

D
e
n
i
a
l
s
 

Ap
pl
ic
at
io
ns
 

D
e
n
i
a
l
s
 

Ap
pl

ic
at

io
ns

 
D
e
n
i
a
l
s
 

Ap
pl
ic
at
io
ns
 

D
e
n
i
a
l
s
 

1
9
8
9
 

2,
05

6 
0
 

7
6
1
 

1 
2,
78
2 

2
 

9
3
9
 

1 
1
9
9
0
 

2,
09
9 

1 
6
9
6
 

0
 

3,
04

9 
2
 

8
9
3
 

0
 

1
9
9
1
 

1,
83

9 
1 

5
5
1
 

1 
2
,
6
3
0
 

0
 

5
7
3
 

0
 

1
9
9
2
 

1,
89

1 
0
 

6
1
9
 

1 
2,

61
0

4
 

8
3
7
 

1 
1
9
9
3
 

2,
18
1 

1 
8
2
1
 

2
 

3
,
6
1
2
 

0
 

7
8
5
 

0
 

1
9
9
4
 

2,
88

3 
0
 

8
2
6
 

0
 

4
,
3
6
8
 

0
 

1,
01
0 

5
 

1
9
9
5
 

3,
38
2 

0
 

8
9
8
 

1 
6
,
4
9
0
 

0
 

1,
60
3 

0
 

K
>
 

1
/
1
/
9
6
-
6
/
3
0
9
6

4
^
 

1,
63
6 

0
 

4
4
7
 

0
 

3
,
2
3
5
 

0
 

7
4
5
 

0
 

T
o
t
a
l
 

1
7
,
9
6
7
 

3
 

5
,
6
1
9
 

6
 

2
8
,
7
7
6
 

8
 

7
,
3
8
5
 

7
 

So
ur
ce
: 
Th

om
as

(1
99
8)
. 



T
a
b
l
e
 A
7

Ap
pl

ic
at

io
ns

 A
pp

ro
ve

d 
wi
th
 C
RA
-R
ei
at
ed
 C
om
mi
tm
en
ts
 o
r 
Co
nd
it
io
ns
 b
y 
Re
gu
la
to
r

N
)

L
h

Y
e
a
r

F
D
I
C

F
E
D

O
C
C

O
T
S

1
9
8
9

0
5

1
5

2
1
9
9
0

0
6

2
6

1
1
9
9
1

0
7

1
8

1
1
9
9
2

0
4

2
0

0

1
9
9
3

0
9

1
8

0

1
9
9
4

1
2
2

1
1

1
1
9
9
5

0
6

1
0

0
1
/
1
/
9
6
-
6
/
3
0
9
6

0
3

0
0

T
o
t
a
l

1
6
2

1
1
8

5

No
te
: 
FE
D 
an
d 
FD

IC
 a
pp
ro
ve
d 
wi

th
 c
om

mi
tm

en
ts

; O
C
C
 a
nd

 O
TS
 a
pp

ro
ve

d 
wi

th
 co

nd
it
io
ns
.

So
ur
ce
: 
T
h
o
m
a
s
 (1

99
8)

.



T
a
b
l
e
 A
8

Ap
pl
ic
at
io
ns
 w
it

h 
CR

A-
Re

la
te

d 
Pr

ot
es

ts
 a
nd

 D
en
ia
ls
 b
y 
Re
gu
la
to
r

Y
e
a
r

F
D
I
C

F
E
D

O
C
C

O
T
S

A
l
l
 R
e
g
u
l
a
t
o
r
s

Pr
ot
es
t

D
e
n
i
e
d

Pr
ot

es
t

D
e
n
i
e
d

P
r
o
t
e
s
t

D
e
n
i
e
d

Pr
ot

es
t

D
e
n
i
e
d

Pr
ot

es
t

D
e
n
i
e
d

1
9
8
9

7
0

1
6

1
8

0
1
0

1
4
1

2
1
9
9
0

7
0

2
7

0
6

0
7

0
4
7

0
1
9
9
1

4
0

2
4

1
5

0
3

0
3
6

1
1
9
9
2

0
0

2
8

0
9

1
7

0
4
4

1
1
9
9
3

1
6

0
5
8

1
1
4

0
3

0
9
1

1
1
9
9
4

1
3

0
5
5

0
2
8

0
5

0
1
0
1

0
1
9
9
5

1
0

0
5
8

0
2
0

0
5

0
9
3

0
1
/
1
/
9
6
-
6
/
3
0
9
6

1
0

2
3

0
9

0
5

0
3
8

0
T
o
t
a
l

5
8

0
2
8
9

3
9
9

1
4
5

1
4
9
1

5
t
o
o
\

So
ur
ce
; 
T
h
o
m
a
s
 (1
99

8)
.



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

5720 Norfolk-Virginia Beach-Newport News VA-NC
5945 Orange County PMSA
5960 Orlando

6200 Phoenix-Mesa

6780 Riverside-San Bemardino
6920 Sacramento

7240 San Antonio

7320 San Diego
7600 Seattle-Bellevue-Everett
7040 St. Louis MO-IL

8280 Tampa-St. Pete-Clean/vater
8840 Washington DC-MD-VA-WV PMSA
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