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Abstract

This paper examines how high cost mortgage lendanigs by race and ethnicity. It uses
a unique panel data that matches a representaiwple of mortgages in seven large
metropolitan markets between 2004 and 2008 to pubtords of housing transactions
and proprietary credit reporting data. The resudteal a significantly higher incidence
of high costs loans for African-American and Hisjgaborrowers even after controlling

for key mortgage risk factors: they have a 7.7 @2dpercentage point higher likelihood
of a high cost loan, respectively, in the home pase market relative to an overall
incidence of 14.8 percent among all home purchasggages. Significant racial and

ethnic differences are widespread throughout thekeba- they are present (i) in each
metro area, (ii) across high and low risk borrowersl (iii) regardless of the age of the
borrower. These differences are reduced by 60epésith the inclusion of lender fixed

effects, implying that a significant portion of testimated market-wide racial differences
can be attributed to differential access to (otisgracross) mortgage lenders.

" We thank the Ford Foundation, Research Sponsogrdn of the Zell/Lurie Real Estate Center at Wigrand

the Center for Real Estate and Urban Economic &sudt the University of Connecticut for financiaipport.
Gordon MacDonald, Kyle Mangum, and Yuan Wang predicbutstanding research assistance. However, the
substantive content of the paper is the respoityilnif the authors and does not reflects the smeviews of any
credit reporting agencies.



1. Introduction

Whether African-American and Hispanic mortgagerdaers face a higher cost of credit
than comparable white borrowers has been a lomghstg question in academic and policy
debates about inequities in financial markets.erbgt in this question has been motivated by
several related issues. Most directly, a largallagstory and scholarly literature has considered
claims of racial discrimination in mortgage lending While historically focusing on
discrimination in mortgage underwriting (Ross andgér 2002) and redlining against minority
neighborhoods (Holmes and Horvath 1994; Tootell6)98ttention has increasingly turned to
differences in the price of mortgage credit (Ro88%2 Haughwout, Tracy, and Chen In Press),
including several high profile U.S. Department afstice cases in the wake of the recent
financial crisiss A second motivation for estimating racial andnéthdifferences in mortgage
lending has been the concern that these differereceate barriers to homeownership,
contributing to low minority homeownership ratesdagrowing wealth disparities (Belsky,
Retsinas and Duda 2005; Herbert, Haurin, RoserthdlDuda 2005; and Quercia, McCarthy
and Wachter 2003). And, finally, risk based pricend high cost mortgage lending has been a
defining feature of the subprime mortgage mafkét the recent housing boom, lending in the
subprime market was heavily concentrated in migar@tighborhoods, potentially contributing to

especially high foreclosure rates in these neidgidmils in the subsequent financial crisis

! Recent cases have been filed or settled againgingaCity Bank, Wells Fargo, GFI Mortgage Bankarsl Bank
of America based on the past actions of Countrywadetgage.

> Demyanyk and Van Hemert (2011) find that the qualitloans deteriorated for six consecutive yea®ie the
crisis and that securitizers were aware of thisliguaecline. They argue that the subprime mortgaggrket
followed a classic lending boom-bust scenario witBustainable growth leading to the collapse ofhtlaeket.



(Gerardi and Willen 2009; Reid and Laderman 2008miaston 2009; Calem, Gillen, and
Wachter 20045.

The Home Mortgage Disclosure Act of 1975 was aradnd 1989, expanding regulatory
coverage to include non-depository lenders and atarglthe creation of a loan-level database
that eventually captured virtually the entire pa@ian of mortgage applications nationwide.
Historically, the HMDA database has been used tmdeent large racial and ethnic differences
in the likelihood of having a mortgage approved €Ay Beeson and Sniderman 1996). While a
substantial fraction of the racial differences eeetainly attributable to differences in borrower
and loan risk factors, Munnell, Tootell, Browne, Bfeany (1996) in a seminal, but
controversiaf, study showed that substantial racial differenegsained in a sample of HMDA
loans in Boston even after controlling for detaitedrtgage risk factors. With the growing size
of the subprime mortgage market and the increased afi risk based pricing, the HMDA
database was expanded in 2004 to contain informaiiowhether the APRon a loan exceeded
the interest rate on 10 year treasury notes by r8eptage points. Loans that exceed this
threshold are often described as rate spread laadsthis threshold is typically used to identify
high cost or subprime loans. Avery, Canner andk€o@005) documented large racial and
ethnic differences in the incidence of rate spieads in HMDA, but were unable to control for
common mortgage risk factors (e.g., borrower credibre), which are not included in the

HMDA databasé.

* Bhutta and Canner (2013) and Bayer, Ferreira anss Rth Press) show that substantial racial andiethn
differences in foreclosure exist during the crasien after controlling for traditional mortgagekriactors.

* See Ross and Yinger (2002) for a detailed revieth@tebate surrounding the “Boston Fed” study.

®> The Annual Percentage Rate or APR includes bahirtterest or note rate on the loan and the efféctosing
costs on the cost of credit.

® The sometimes very high rates of interest chargethé subprime sector has led to a significant tehhout
whether these loans are predatory. Bond, MustoYdlmaz (2009) develop a model of predatory lendthgt
implies highly collateralized loans, inefficienfirencing of subprime loans, lending without dugane to ability to



In light of this limitation of the HMDA databasemost of the studies that have
documented differences in the prevalence of higét tmans have used one of two sources:
proprietary data aggregated from individual lendersdata obtained directly from individual
lenders. Ghent, Hernandez-Murillo, and Owyang 80Haughwout, Mayer and Tracy (2009),
Bocian, Ernst and Lee (2006) used proprietary dgtaegated from the reports of many lenders
and merged with the Home Mortgage Disclosure Adalose. While these studies have
documented substantial unexplained differencesabg,rthey are often restricted to samples that
represent a subset of the market, usually empingsinans that are securitized privately or
lenders that operate primarily in the subprime @ectSeveral other studies have examined the
mortgage pricing behavior of individual lendersg&t, Boehm, DeGennaro 2003; Nelson 2005;
Courshane 2007; Courshane and Nickerson 1997)seT$tedies have found very small, if any,
within-lender differences between white and minpohbrrowers in the incidence of high cost
mortgage credit.

In this study, we examine racial and ethnic ddferes in the incidence of high cost
mortgage loans in a market-wide sample coveringersgarge U.S. metropolitan areas or
regions. The shift to market-wide data changesgtiestion being asked from whether similar
borrowers receive different prices from the sanmelée (e.g., disparate treatment discrimination)
to whether unexplained racial differences existnmarket outcomes, a phenomenon that

Heckman (1998) described as market discriminati@ignificant market level differences in the

pay, prepayment penalties, balloon payments, amtlypanformed borrowers. Agarwal, Amromin, Ben-Ddyi
Chomsisengphet, and Evanoff (2014) examine thetsfigf an anti-predatory loan program in Chicagalifig that
the program cut lending activity in half mostlydhigh the exit of lenders specializing in especiafiity loans.

” A larger set of studies examine racial and ethmittepns of high cost lending at the neighborhoaellsolely
using proprietary data (Mayer and Pence 2007; Ma&ence and Sherlund 2009; Reid and Laderman Fi§i%er,
Lambie-Hanson and Willen 2010).

8 See Ross and Yinger (2002) and Blackburn and \heemi(2006) for evidence of significantly larger niet level
differences in mortgage underwriting than the dédfeces observed at the lender level.



price of credit have important consequences fordiyreamics of racial and ethnic inequality in
homeownership, wealth, and credit worthiness, evenly small differences exist at the lender
level.

To build the database for our analysis, we firdtdd HMDA data on home purchase and
refinance mortgages between 2004 and 2008 to prégmrds data on housing transactions and
liens in seven distinct metropolitan housing masket The public records data contain
information on all liens as well as the name andresk of the individual purchasing the housing
unit or refinancing their mortgage and in many sase name of the individual's spousaNe
drew a sample of matched mortgages that were atgghbetween May and August of each year
and provide the names and addresses resulting tinaansample to one of the major credit
reporting agencies. The credit reporting agen®nthsed the name and address to match
borrowers to archival credit reporting data fromrbka31 in the year preceding the mortgage
origination and from March 31 for every followingar through 2009 providing in each year a
vantage credit score plus detailed credit line nmiation from each individual’s report. The
credit reporting agency also provided informationbmrrower age, which has not typically been
available in studies of mortgage lending or pricing

Our empirical analysis reveals significant unexpd racial and ethnic differences in the
incidence of high cost or subprime mortgage credibese differences persist after controlling
for detailed measures of borrower and loan charatits including credit score, ratio of the loan
amount to housing price, presence of subordinatesJiand housing and debt expenses relative to

individual income. Relative to a model based onticd variables available in HMDA, the

® Information on subordinate liens is typically mvgilable except in lender provided samples of gawés because
only individual loans are tracked in most mortgagenples, not entire mortgage transactions. SetefFGerardi,
Goette, and Willen (2010) for another example whékéDA is matched to housing transaction data ineortb
obtain information on subordinate liens.



inclusion of these additional controls erodes abmlt of the racial and ethnic differences in

loan pricing. Still, the remaining differentialseasizable with African American and Hispanic

borrowers having a 7.7 and 6.2 percentage poiritehigkelihood of a rate spread or high cost
loan, respectively, in the home purchase markeativel to an overall incidence of 14.8 percent
among home purchase mortgages. In the refinamoplsathe estimated differences are smaller
at 4.2 and 1.7 percentage points compared to ara#seof 17.1 percent. These loan-pricing
differences exist across a variety of large metiitggohousing markets including not only faster-

growing markets in California and Florida that enx@eced especially severe housing market
downturns, but also slower-growing Eastern and Miskern housing markets.

The further inclusion of lender fixed effects siamgially erodes the unexplained
differences for all groups by 60 to 70 percEnthese findings suggest that sorting across or
differential access to lenders plays a significesle in creating market wide differences in
mortgage pricing, a finding that is consistent wiitle high concentration of subprime loans in
minority neighborhoods.

In the home purchase market, further analysis atd&that differences in the likelihood
of a high cost loan are distributed widely acrdmsdistribution for African-American borrowers.
In particular, substantial differences in the imride of high cost loans remain for the subsample
of borrowers who have prime credit scores, coneeali loan to value ratios, and reasonable
debt expense to income ratios. On the other héweddifferences for Hispanic borrowers are

concentrated primarily among borrowers with highWLiatios. For refinance mortgages, the

' These lender fixed effect estimates are comparabléne findings in Munnell et al. (1996) of undeitwg
discrimination in Boston, except that the racidfedences arising from their within lender compans were 80
percent of sample denial rates, significantly lartfean the 2.9 to 22.3 percent within lender raeiatl ethnic
differences found in this study.



pattern for African-Americans is similar to that éfispanic borrowers with the greatest
differences arising for borrowers with subprimedirecores and high LTV mortgages.

Finally, we examine the geographic dimension afalaand ethnic differences in high
cost lending by interacting two measures of neighbod and market demographics with
borrower race and ethnicity. The first controliable is percentage of households in poverty
within the borrower's census tract, which is inteddto proxy for neighborhood level
disadvantage. The second variable is intendedptuce information on the broader geographic
housing and mortgage submarket in which currentdimuyers participate. Specifically, we use
data at the county level from the American CommuBitirvey in order to measure the fraction
of recent movers into owner-occupied housing inoanty who have less than two years of
college by race and ethnicity in order to captune tlemographic composition of recent
homebuyers in each county. We find that the oleskmacial and ethnic differences in the
incidence of high cost loans are concentrated gh lpoverty census tracts for both African-
Americans and Hispanics. Further, for African-Amoans, racial differences tend to be
concentrated in the counties where recent AfricamAcan homebuyers have lower levels of
education.

Taken as a whole, the results of our analysisyntipht African-American and Hispanic
borrowers have a higher incidence of high costdpanen after controlling for a detailed set of
standard underwriting variables designed to measna@it risk, and that these racial and ethnic
differences are not confined to a particular segnoérthe market. In this way, even among
borrowers with comparable credit scores, loan telrames and locations, African-Americans or
Hispanics are much more likely to have a high twmh. Further, even African-Americans with

favorable credit scores and loan terms experiensgraficantly higher incidence of high cost



loans than equivalent white borrowers, and the$kerdnces are most prevalent in specific
neighborhoods and submarkets where disadvantagedwsss are concentrated. While these
market-level differences do not necessarily implgcdmination on the part of individual
lenders, the differential exposure to high cosinf@an impact a wide array of subsequent
outcomes including wealth accumulation, rates dindaency and default, credit scores, and
long-term home ownership.

The remainder of this paper proceeds as followhe next section presents the data
used in the analysis and our econometric modetti®@e3 then presents the main results, and

heterogeneity estimates by several measures. ¥isalition 4 concludes the paper.

2. Dataand Model Specification

Our data are based on public Home Mortgage DisotoRAct (HMDA) data from
between 2004 and 2008 and proprietary housing dcdios/lien and assessor’'s databases
purchased from Dataquick IntWe begin with a convenience sample of seven nfajasing
markets where Dataquick has information on refieamortgages going back to at least 2004:
Chicago IL CMSA, Cleveland OH MSA, Denver CO MSAgd-Angeles CA CMSA, Miami-
Palm Beach Corridor, Maryland Counties excludindtiBere City, and San Francisco CA
CMSA. We restrict our HMDA data to home purchaser@iinance mortgages on owner-
occupied, 1-4 family properties. In the Dataquickmple, we eliminate non-arm’s length
transactions, transactions where the name fielthamthe name of a church, trust, or where the

first name is missing, and transactions where tligess could not be matched to a 2000 Census

™ The property transaction data is collected by Baitzk or by intermediaries from county assessoffees and
contains a population of all sales and liens ofygles including refinance mortgages, home impramroans, and
home equity lines of credit from the present back995 to 1997 for most states and back to 1988 &difornia.



tract or the zip code was missitfgThe HMDA and Dataquick data are then merged based
year, loan amount, name of lender, state, county @ansus tract. We obtain high quality
matches for approximately 50% of our HMDA sample.

Next, we draw a sample of mortgages to provida tredit reporting agency. These
mortgages were sampled from May through Augushabthe March 3t archival credit report
for the year of the mortgage provides appropriatermation on the borrowers’ credit quality
prior to obtaining the mortgage. We oversampletgawes to minority borrowers, mortgages to
white borrowers in minority or low-income neighbodds, and high cost mortgages as
designated in HMDA as high rate spread loans. rtferoto maximize the number of minority
loans given the likelihood of sample saturation, fust draw the following oversamples based
on race and ethnicity: 500 in each site, year awdg (400 for 2004) selected randomly from
mortgages to African-American borrowers, mortgaigeblispanic borrowers, and mortgages to
white borrowers in minority or low-income neighbodus** We then split the remaining sample
into rate spread and non-rate spread loans drab®0§ borrowers associated with rate spread
loans in each year and site (800 for 2004) and dotrbwers (2286 for 2004) from the non-rate
spread sample in each year and site. Weights evelaped based on the probability of

selection’” and initialized so that each site receives eq@dt in the pooled sampté.

12 This eliminates very few records due to the highliy of the name and address records in the sssékes.

13 The key factor limiting the match rate is the lendame because the lender of record in the lesgssor’s data
often differs from the respondent in HMDA. Lesstrietive match criteria can yield a match rateseloto 80%, but
in order to be conservative we restricted oursebreg to instances where we successfully matcreaddr name.

14 Our budget at the credit reporting agency is basedumber of borrowers so whenever a mortgagarigpked
which contains the name of the co-borrower, tyfyctie borrower’s spouse, this was counted as lgasampled
two borrowers.

!> The sampling is explicitly based on 8 strata factesite: African-American borrowers, Hispanic levers, white
borrowers in minority or low-income neighborhoodsd all other borrowers divided into rate spread aon-rate
spread loans. All loans from the same strata @ad feceive equal weight.

* We have a convenience sample of housing markatsasmuld be inappropriate to weight based on thmber of
mortgages. In any stratified sampling scheme, Aogeles, which dominates our sample in terms &l toumber
of HMDA mortgages, would be selected with certaiwtyile housing markets like Denver and Clevelandildde



This sample is provided to a major credit repagitweho matches the name and address
of each borrower and co-borrower to archival creglitort data from the March 3preceding
the mortgage transaction and MarcH'3ar every year that follows this transaction ttghu
2009. Our match rate for the pre-mortgage arclsv@1.4 and 84.5 percent in the home
purchase and refinance samples, respectively.yé&ams following the mortgage, the match rate
rises by 4 to 5 percentage points. In many cabese individuals also may not have had
sufficient information on record when the lendequested a report for the credit reporting
agency to provide a credit score, in which cask tda score matches the information that the
lender would have had when approving and pricing Ian, but lenders can enter by hand
additional information that is not available to sisch as social security number or previous
addresse¥’

Table 1 illustrates the impact of our match preces the sample mean of whether the
loan is a high cost (rate spread) Id&mace and ethnicity of the borrower, gender, loauant,
family income of the borrower, whether there isoaborrower, whether the loan is with a non-

depository lendef? relative lender siz& whether the loan is a jumBb,and census tract

assigned to a stratum with other similarly sized mtated metropolitan areas and if chosen wouddive a higher
weight (offsetting the smaller number of mortgades3ed on the probability of being selected froengtnatum.

" For home purchase mortgages, we only observedtiess of the new housing unit, but in practice thies not
present a major problem for the credit data mawtabse the archival data can be matched basedr@ntcand
several past addresses and in practice we obsely@ @mall difference between the home purchaser@imance
match rate.

18 The rate spread variable is based on whether tim@ Percentage Rate or APR, which includes batlirtterest
rate and the effect of closing costs on the costedit, is 2 or more percentage points above igle wn the 10 year
treasury bond. HMDA only reports the actual APR iéxceeds this rate spread, and so our deperdeiable is
defined as a binary variable capturing whetherAR® exceeds the reporting threshold or the rateaspr

¥ This variable is based on the lenders regulatth@agency code variable in HMDA.

2 The relative lender size is based on number afdda market divided by the maximum number of logorsa
single lender in that market so that it alwayssféletween zero and one. The mean is relatively begause the
very largest lenders dominate the sample of loans.

% The jumbo variable is set to one if the loan am@xeeeds the jumbo threshold for loans on sirayteily homes
which was $333,700 in 2004, 359,650 in 2005, and,G0 in 2006 through 2008. In the second hal2@®8,
higher thresholds were temporarily approved fohhigst markets. However, loan amounts above $807have

10



variables including median income, percent Afridanerican, Hispanic and Asian residents,
percent of households in poverty, percent of prg®rowner-occupied, percentage of
households in poverty and the ratio of mean remtsi¢an house valué$. The first column
shows the mean for the entire HMDA sample for @wes sites where each site receives equal
weight in the mean. The second column shows trenrf@ our HMDA-Dataquick match, and
the third column restricts our sample to mortgamssveen May and August. The fourth column
shows the weighted mean for the sample of mortggdswvas provided to the credit reporting
agency. The last column in Table 1 shows the kitedymeans on these common variables for
just the subsample where the name and addressethatalsed to the minimum amount of credit
line data in order to generate a recot@he sample composition is quite stable except for a
moderate decline in share white and moderate isergaloan amount between columns 1 and 2
associated with the difficulty of matching lendeanmes between HMDA and the Dataquick
provided assessor files. While our HMDA-Dataqumktch algorithm loses 50 percent of the
HMDA mortgages, the composition of the match sanplgquite similar to the composition of
the population of mortgages, and the other aspdabsir sample construction have virtually no

impact on the composition of mortgages over keybaites.

never been viewed as fully conforming by the GSk] early concerns about the temporary naturbesiet higher
limits limited the impact of these limits espegyadluring the second half of 2008.

% The last variable is a common measure of neighimatkequity risk because current rents can onlyigie felative
to values if investors expect rents to fall in theure.

% Some borrowers are not matched with a credit seecause insufficient credit information was ava#afor that
borrower or co-borrower. If a credit score is nbserved for both the borrower and co-borrower,abgervation
will be dropped in our regression analysis. Similksults are observed using the full sample witmuohies for
missing credit score data, but the resulting raamnal ethnic differences are slightly larger in thasodels. In order
to be conservative, we present results using &ssgm sample that is restricted to observatiorereva credit score
is matched.

11



Table 2 shows the weighted means for our final hpaorehase and refinance subsamples
that were successfully merged to pre-mortgage trefort dat&? The first two columns show
the mean and standard deviation for our sampleoofenpurchase mortgages, and the last two
columns show these values for refinance mortgafes.first set of rows present the full set of
demographic, loan and census tract variables tieah\ailable in HMDA and that we use in our
regressions. From the match with transaction da,observe the presence and size of
subordinate liens, whether the liens are fixed amable rate mortgages, the loan to value ratio
based on sales price for home purchase mortgagesraman estimated value based on either
previous sales priée or assessed value when a previous sale is unausdor refinance
mortgages? and detailed property attributes including whetlzersingle family home, a
condominium, and number of units on the propertge orrowers’ (or if unavailable co-
borrower’s) Vantage score is drawn from the cregjiort data from the March 31st prior to the
mortgage originatiof’ The credit report observation following the moggds used to obtain

monthly mortgage payment, which when combined MMDA income is used to calculate the

* This sample is somewhat smaller than the last colimTable 1 because some small lenders could eot b
identified based on the reporting restrictions lué tredit reporting agency. If the lender was identified, the
observation is dropped from the regression sampkwith credit score, similar results are obserusihg the full
sample with dummies for missing lender identityt the resulting racial and ethnic differences argér in those
models (primarily in the model with lender FE'$)gain, in order to be conservative, we presentltesising the
smaller sample.

% \We use our extensive housing transaction dataeldp both a hedonic and repeat sales quartdédg prdex for
each county. When we observe a previous saleegptbperty, we simply adjust that earlier salesgto estimate
current value based on the hedonic index. Howeklierrepeat sales index yields quite similar estisa

% \When a previous sale is not observed, we usedhety assessment and adjust that value by the gveatio of
sales price to assessed value for that county aadey, see Clapp, Nanda and Ross (2008). In @aiipour
refinance sample is restricted to mortgages wheme@ous purchase is observed because propedgsaments are
uninformative as to the value of the underlyinggeny. This restriction is feasible because theaBaick data in
California contains transactions back to the |£&0k.

’ The Vantage Score is a proprietary credit scoreld@ed by the credit reporting agencies as anreitize to the
traditional FICO index of credit score. The twosEs are very highly correlated.

12



mortgage payment to income raffo. The monthly mortgage payment is combined withtdeb
payments from the pre-mortgage credit data and HM®me to calculate debt payment to
income ratio. Finally, age is observed for manyrtweers and co-borrowers in the credit history
files.

In terms of our model specification, we regressethbr the loan was high cost (i.e., a
HMDA rate spread loan) on the detailed borrowectirand loan attributes from Table 2 plus
year by week fixed effects and site by originatigrar fixed effect? Separate models are
estimated for home purchase and refinance mortgagesell as by site in a later analysis. The
loan to value ratio is included as bins below 0.6,to 0.8, 0.8 to 0.84, 0.85 to 0.89, 0.90 to 0.94
0.951t0 1.00, 1.00 to 1.04, and 1.05 and abovadttition to controlling for the combined loan to
value ratio, we control for the number of suborténbens and whether each is a fixed or
variable rate loan. The vantage score is incluaed series of dummy variables based on 20-
point intervals. The mortgage payment and debh¢ome ratios are also divided into bins. The
bins vary in size because the data is thin for uaugicome ratios. For mortgage payment to
income ratios, the smallest bins are 0.02 neaptéerisis secondary market criteria of 0.33, and

for total debt payment to income ratios the smaldss are 0.03 near the pre-crisis threshold of

% The mortgage payment for the current mortgagenig observed in the credit line data from the yiediowing
the mortgage. However, in most instances, borrewdro are matched by the credit reporting agenmy po the
mortgage are also matched in the following year.

* The fraction of loans classified as rate spreadddanHMDA is affected by the spread between treasurd
market mortgage rates. These spreads changeastiblty in late 2004 so that the fraction of rapread loans is
much lower in 2004 than other years. Using thermftion available on APR above the rate spreagshiuid, we
defined an alternative rate spread variable holdimgstant the fraction of rate spread loans in @simg market,
year and sector (home purchase or refinance) dtdbgon observed in 2004. While magnitudes masyyresults
presented are robust to alternative definitionthefrate spread variable that define rate spreagslas a constant
fraction of the market.

13



0.45% Finally, we include either controls for lenderesibased on loan volume and dummy

variables for the agency that regulates the leadar some models lender fixed effects.

3. Rate Spread Models

Table 3 presents the rate spread regression sefrltthe pooled samples with the
estimates for home purchase mortgages in panetl foarrefinance mortgages in panel 2. For
comparison with results in the previous literatuhes first column presents the model with just
the standard HMDA controls including the demograplariables, family income, a jumbo loan
dummy amount, the census tract attributes, andyédae by site fixed effects. The second
column adds additional controls made available leygimg the HMDA data with the Dataquick
housing transaction data including loan to valugojyavhether the loan is an adjustable rate
mortgage, information on subordinate liens, and ygaweek fixed effects. The third column
adds the dummies for credit score and housing abtlekpense to income ratio categories. The
fourth column adds additional controls for the poitd effect of subprime lending, identifying
borrowers with Vantage scores below 701 as subphboreowerd' and then interacting the
subprime dummy with dummy variables associated W& thresholds of loan to value ratio,
debt to income ratio, mortgage payment to incontie,fathe presence of subordinate debt and
whether the primary mortgage is adjustable ratee fifth column includes lender fixed effects.

The rows present the coefficient estimates for eakethnicity categories.

* The formal GSE income ratio guidelines were 0.28 Ar86, respectively, but these guidelines weraxes

substantially during the period leading up to thisig due in part to increased reliance of the GS#i automated
underwriting programs and the data indicates thatGSE’s purchased many loans with income ratiosyaihese
formal guidelines.

31 The credit reporting agencies that developed thatdge score algorithms describes scores belowa30ion-

prime. Further, a Vantage score of 701 is comparth a FICO score of 660, a common FICO thresliotd
subprime, in that in both cases approximately 3@%dividuals have credit scores below these thukesh

% The loan to value thresholds of 0.80, 0.90, 0.88 .00, the debt to income thresholds used a@ &@n@ 0.45,
and the mortgage payment to income ratio threshaddd are 0.28 and 0.33

14



Based on the standard HMDA controls, we find 1arid 11.6 percentage point
differences in the likelihood of receiving a rafgesad loan for African-American and Hispanic
borrowers relative to whites for home purchase gawgés, while differences are small for
Asians. For refinance mortgages, the estimatederdiices for African-Americans and
Hispanics are smaller, 10.6 and 4.3 percentagagyoaspectively.

The addition of standard underwriting controls aluenns 2 and 3 reduces the estimated
differences for African-American and Hispanic bavess to 8.0 and 6.1 for the home purchase
and 4.5 and 1.7 for the refinance market, redustion the order of 50 percent for all four
coefficients®® while the inclusion of additional subprime consrath Column 4 has little impact
on the estimated differenc&sln the home purchase market, these differencec@msistent
with 54.0 and 41.2 percent differentials measureda sshare of the overall incidence of rate
spread loans, and in the refinance market therdifteals are 26.3 and 9.9 percent for African-
Americans and Hispanics, respectively. These t®gubly both that a significant portion of the
observed racial and ethnic differences of the ptaai high cost loans by race and ethnicity can
be explained by differences in standard undervgitirariablesand that economically and
statistically significant differences remain evdteacontrolling for these most commonly used
measures of credit worthiness and risk.

The addition of lender fixed effects model in coluf leads to substantially eroded, but
still statistically significant differences in tiecidence of high cost loans. The point estimates

the home purchase sample decline from 8.0 ando631l3tand 2.5 percentage point differences

% The coefficients on the additional controls sugdgeat the model is well specified. For example, fimd that the
likelihood of rate spread loans changes monotdgyieéth the vantage score, loan to value ratio,diog expense to
income ratio and debt expense to income ratio isirtke expected directions, and we find that tkelihood of a

rate spread loan is higher for jumbo loans angfonary loans with subordinate liens.

* The addition of LTV in column 2 and credit scoredancome ratios in column 3 both explain a siguaifit

fraction of the racial and ethnic differences, esly in the home purchase market.
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for African-Americans and Hispanics, respectiveaynd for the refinance sample differences
decline from 4.5 and 1.7 to 1.7 and &5The inclusion of lender fixed effects shifts floeus
from understanding market disparities between égaalalified minority and white borrowets
to racial and ethnic differences observed withinders. As evidence of discrimination, the
lender fixed effect estimates are comparable tofith@ings in the Munnell et al. study of
underwriting discrimination in Boston, which alssed lender fixed effects in a sample
combining loan applications for many lenders in anmon market. However, the racial
differences arising from their within lender compans were significantly larger, 80% or 8
percentage point difference over a 10 percent tiejecate, than the within lender racial and
ethnic differences in the incidence of rate spileads, which fell between 2.9 and 22.3 percent.
These results imply that a sizeable majority of theexplained racial and ethnic
differences in market outcomes can be explainethéydifferential access to traditional lenders
and/or selection into high cost or subprime lendek$any users of the subprime market are
gualified for financing in the primary market basmdassessment using automated underwriting
tools (FreddieMac, 2000), and Lax, Manti, Raca, Zath (2004) find that only half of the two
percentage point difference between prime and sulepmterest rates can be explained by
differential credit risk and servicing costs. Astew earlier, subprime lending tends to be
concentrated in predominantly minority neighbort®d&eradi and Willen 2009; Reid and
Laderman 2009; Edminston 200€alem, Gillen, and Wachter 2004). Further, a Nation
Community Reinvestment Coalition paired testingdgtéound that minority testers were never

counseled on up referral to an affiliated primediem while 7 percent of white testers were

* These findings are comparable to Avery, Canner,Gaouke (2005) who estimate racial and ethnic difiees in
the incidence of rate spread loans controllingifiéormation available in HMDA and find that lendiéxed effects
explain a majority of the unexplained racial ariahét differences.

% This phenomenon has been described by Heckma®)&8market discrimination.
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counseled (Harney, 2006), and in Chicago Ross, éfufaodfrey and Smith (2008) found that
minority testers received less time and attentibant white testers during pre-application
inquires. Stein and Libby (2001) found that thgemrters of all subprime borrowers in
California that they surveyed did not approach rklgarior to applying for a mortgage, one-third
experienced aggressive marketing as the lendenptitel to initiate a loan, and almost three-
guarters claimed that loan terms changed for thiesevat closing; and Courchane, Surette and
Zorn (2004) find that subprime borrowers are lélssly to search for a better interest rate and

are less likely to be offered a choice of mortgagelucts.

Heterogeneity in Racial and Ethnic Differences

Having presented our baseline findings in Tabléh&,remainder of our analysis aims to
provide further insight in the nature of the observacial and ethnic differences by exploring
how these effects vary along a number of dimensioctiding (i) metropolitan area, (ii)
borrower and loan characteristics, and (iii) resta# location.

Table 4 presents the estimated results for eachopwitan housing market. The
structure of the table follows Table 3 except ttis columns represent in order Chicago,
Cleveland, Denver, Los Angeles, Maryland Countigmi-Palm Beach Corridor, and San
Francisco Bay Area. The first panel presents #tenates for the subprime model in column 4
of Table 3 for the home purchase sample, the sepandl presents the lender fixed model for
the same sample, and the third and fourth paneksept the results for the corresponding models
using the refinance sample. While there is som&tan, racial and ethnic differences exist for
all seven sites in the home purchase sample in imbo¢h with and without lender FE's. In the

home purchase market without lender FE's, diffezenmange between 4.5 and 10.3 for African-
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Americans, and 5.4 and 10.9 for Hispanics. Thdusion of lender FE's lowers these
differences to ranges of 1.7 to 4.1, and 1.1 to i@8pectively. Significant differences exist for
all groups in most sites for the refinance samplenbdels without lender FE's, but differences
are confined to a small number of areas for refieamortgages once lender FE's are included in
the models. For refinance mortgages in the modblowt lender FE's, the significant estimated
differences range between 2.1 and 5.4 for Africaneficans and 1.1 and 3.0 for Hispanics.
Taken together, we conclude that the market witferdnces in the incidence of high cost loans
are present in all of our market areas especiallyhe home purchase sample. Estimated
differences for Asians are small in all sites exdepDenver in the home purchase sample.

Next in order to assess how widespread racial ethdic differences are across the
mortgage market, we estimate models in which gmoepmbership is interacted with three key
risk variables: subprime credit score or Vantagee below 701, non-conforming loan to value
ratio or a ratio above 0.95, and a high debt tonme ratio, i.e. above 0.45. Panel 1 replicates the
results from Table 3 for comparison purposes, aneP2 presents the estimated effects by race,
ethnicity and loan terms. Starting with the subgrimodel for the home purchase sample shown
in Table 5 Column 1, we continue to find large ahdifferences in the likelihood of a high cost
loan for low-risk African-American borrowers, i.those with prime credit scores, conforming
loan to value ratios and reasonable debt to incomties. In particular, low-risk African-
American borrowers have a 7.6 percentage pointenigjkelihood of receiving a rate spread
compared to low-risk white borrowers (an identigap to the estimate reported for the full
sample in Panel 1). This estimate falls to 2.&@atage points (column 2) when lender fixed
effects are included in the model, suggesting #fatut two-thirds of the racial differences for

low-risk borrowers can be attributed to differehsarting across (or access to) lenders. For the
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refinance mortgage market as show in columns 3 4éndhe estimates imply a greater
concentration of the racial difference in the imeide of the high cost loans among higher-risk
borrowers, although significant differences rem#on low-risk African-American borrowers
relative to low-risk whites.

There are much smaller differences between lsk4dispanic and white borrowers in
the incidence of high cost loans (2.2 percentagetpavithout lender fixed effects and basically
zero with fixed effects). Instead, having a nomfooming LTV increases the Hispanic-white
difference in the incidence of high cost loans l@y5land 5.1 percentage points in models
without and with lender fixed effects, respectiveln this way, the overall differences estimated
for Hispanic borrowers in Table 3 appear to beeatriby especially large differences for a group
of borrowers with a particular mortgage risk factoather than by widespread differences
throughout the entire market.

Table 6 presents the results for models wherentgract race and ethnicity with age
dummies. Lax, Manti, Raca and Zorn (2004) obseha blder, potentially more vulnerable
borrowers are more likely to have subprime loamsl so we examine whether older African-
American borrowers have especially likely to havete spread loan. While racial and ethnic
differences are slightly lower for the youngestiédn-American and Hispanic borrowers, we do
not observe any systematic relationship betweenaageestimated racial and ethnic differences
for other borrowers.

Finally, we estimate additional models that intérgeographic controls for borrower
location with race and ethnicity. Our first conti® simply the percent of households in poverty
within the census tract where the borrower residdsch is included as a general proxy for a

disadvantaged neighborhood. Second, we use theriégan Community Survey (ACS) to
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measure the education level of borrowers in pddrctousing and mortgage submarkets.
Specifically, we pool data from the 2005-2009 AG8#ecting heads of households who reside
in owner-occupied housing and for which everyonthenhousehold has resided in the house for
less than one year as a proxy for individuals wéently purchased a home with a mortgage.
Then, by county and by race/ethnicity category weasare the fraction of these recent movers
into owner-occupied housing who do not have attless years of collegd’ In this way, we
identify counties for which specific groups havdobe average levels of education. These
models are only estimated for the home purchaseelmdiecause the ACS does not contain
information on whether households refinanced thrtgage.

Table 8 presents the results for this model utieghome purchase sample. The first and
the third column present the baseline results fl@@umns 4 and 5 of Table 3 after the direct
inclusion of these geographic variabfsThe second and four columns present the resitéts a
the inclusion of the interactions of these two ables with the race and ethnicity dummy
variables. A higher neighborhood percent povaertglies significantly higher rates of high cost
lending for both African-Americans and Hispaniceda higher share of same race borrowers
with less than two years of college in a countyassociated with more rate spread loans for
African-American borrowers. In fact, racial antirat differences are near zero for borrowers in
low poverty rate neighborhoods and in counties whaorrowers typically have at least two

years of college. These results hold for bothntloelels without and with lender fixed effects.

*” Similar results are obtained using fractions byntglby group by year matching the 2005 ACS with 2084
originations etc, but the sample sizes within maaljs are quite small leading to substantial mesment error,
which attenuates the estimated effects.

* Percent poverty was in the original Table 3 speatfons as part of the broad vector of neighborhmandrols and
is positively associated with a higher incidenceaié spread loans. The share homebuyers in thetycavithout
two years of college is added to this specificatlout is statistically insignificant and its inclas has virtually no
effect on the estimates of racial and ethnic dififees.
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The finding that racial and ethnic differences aomcentrated in neighborhoods with
elevated poverty rates is consistent with the ditee that documents the concentration of
subprime lending in poor and minority neighborho¢llyer and Pence 2007; Mayer, Pence
and Sherlund 2009; Reid and Laderman 2009; Fislamnpie-Hanson and Willen 2010). To our
knowledge, however, ours is one of the few stutbedocument such neighborhood effects after
the inclusion of detailed underwriting controls,daaurs is the first study to document the
increased level of racial and ethnic differencesthe incidence of high cost lending in
disadvantaged neighborhoods.

Several studies also document the correlation twagh cost lending and either
borrower or neighborhood education levels (Coureh&urette and Zorn 2004; Calem, Hershaff
and Wachter 2004; Smith, Fink and Huston 2G21As with many of those studies, we cannot
distinguish between differences that arise betwsmmowers with different levels of education
and differences that arise across locations or sdkets with different average or typical
education levels because education is not observéite vast majority of mortgage data sets.
Regardless, the finding that the county averageathn level of African-American borrowers
is associated with larger racial differences in ith@dence of high costs loans, with no similar
finding for Hispanics, is suggestive that less eded African-American borrowers are at a
significant disadvantage in the mortgage markeieeislly given the earlier findings that racial
differences in high cost lending are distributetbtiyhout the quality distribution of African-

American mortgages.

** Also see Germais (In Press) who finds a link betwreighborhood education levels and mortgage barow
mistakes on loan terms, and Campbell (2006) whaish@nts the role of borrower education in explam tthte of
poor decisions in financial investment.
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4. Summary and Conclusion

In this paper, we identify robust differences betw whites and minority borrowers in
the likelihood of receiving a rate spread mortgagéoth the home purchase and refinance
market after controlling for detailed borrower dodn attributes. A substantial fraction of these
differences are attributable to sorting acrossdifferential access to) lenders as opposed to
differential treatment of equally qualified applicas by lenders. Racial and ethnic differences
are observed in all metropolitan or regional masketmost samples and specifications with the
exception of the refinance sample when lender fedéekcts are included in the pricing model.

In the home purchase sample where estimated diffese are the largest, racial
differences are widespread with large differenaesirg even for borrowers with prime credit
scores, conforming loan to value ratios, and reasiendebt to income ratios. On the other hand,
ethnic differences are concentrated among borrowdrseither subprime credit scores or non-
conforming loan to value ratios. For both grougiferences are concentrated among minority
borrowers residing in higher poverty rate neighloods, and for Hispanics differences are very
small in low poverty rate neighborhoods. For AdneAmerican borrowers, substantial
differences remain, but these differences areantexplained by a second location control, i.e.
the education composition of African-American beovess at the county level. Therefore, while
racial differences may persist among credit wotibgrowers in low poverty neighborhoods, the
remaining racial differences are concentrated msarkets where African-American borrowers
have lower levels of education.

The results of our analysis have important impims for the dynamics of racial and
ethnic differences along a number of dimensionateel to wealth, credit-worthiness and home

ownership. In particular, the greater financiatdan associated with high cost loans not only
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leads directly to slower wealth accumulation du¢h® higher mortgage payments, but also to a
higher risk of future delinquency and default, wstrious long-term consequences for long-term
credit scores and home ownership rates. In fathguthe same sample of loans, Bayer, Ross
and Ferreira (2012) show that having a rate spleaw is associated with an 8.0 percentage
point higher incidence of foreclosure notices oniadividual's credit report among home
purchase loans. This implies that the unexplaimetal and ethnic differences estimated in this
paper (in models without lender fixed effects) associated with a 0.62 and 0.50 percentage
point increase in foreclosure rates for African-Aimo@ns and Hispanics, respectively, relative to
a population average foreclosure rate of 5.3 pércen 12 and 9 percent increases in foreclosure
rates. Importantly, these implications hold regasdlof the underlying explanation for the large
observed market-wide differences in the inciderfdagh cost loans.

The results of our analysis also have several gapbns for strategies that are likely to
be effective at reducing racial and ethnic diffeesin the incidence of high cost loans. First,
across our entire analysis, the inclusion of lenfieed effects substantially reduced the
estimated coefficients, by over 50 percent in esgcification. The strong explanatory power
of lender fixed effects suggests that the structfréghe mortgage market involving separate
prime and subprime subsidiaries for most major éemanay play a much larger role in creating
mortgage market disparities than differential tmezxtit of whites and minorities applying for
credit through the same credit market channel.fatt, recent Justice Department settlements
with Countrywide and Wells Fargo specifically foedson the impact of cost differentials
between the prime and subprime subsidiaries angbdkential steering of minority borrowers

(Savage, 2011, 2012).
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Table 1: Sample Selection of HMDA Variables

. . DQ High qualit Credit Data
HMDA full sample DQ High quality matcﬁ qMay-y Sample, weighted Matched Sample,
match . 2
Aug weighted
Stand. Stand. Stand. Stand. Stand.
Variable Mean Dev. Mean Dev. Mean Dev. Mean Dev. Mean Dev.
African American 0.111 0.339 0.116 0.345 0.114 0.343 0.114 0.343 0.112 0.315
Hispanic 0.174 0.410 0.194 0.427 0.193 0.426 0.192 0.426 0.185 0.388
Asian 0.075 0.284 0.086 0.303 0.085 0.301 0.086 0.303 0.089 0.284
White 0.678 0.505 0.601 0.529 0.605 0.528 0.605 0.528 0.611 0.487
Loan Amount (in 1000s) 247 243 271 221 274 224 274 227 278 211
Applicant Income (in 1000s) 107 142 105 128 105 127 106 132 106 115
Tract Median Income (in
1000s) 59.1 25.6 59.6 25.2 59.7 25.2 59.7 25.2 60.4 23.5
Tract Pct African American 0.126 0.238 0.116 0.225 0.115 0.224 0.115 0.224 0.113 0.204
Tract Pct Hispanic 0.169 0.227 0.165 0.221 0.164 0.220 0.165 0.221 0.163 0.202
Tract Pct Asian 0.063 0.109 0.065 0.112 0.065 0.111 0.065 0.111 0.066 0.104
Number of Observations 9,345,709 4,002,996 1,459,468 273,589 238,785

Notes: The first column presents the means amtlatd deviations for all Home Mortgage Disclosut @IMDA) home purchase and refinance mortgages in
our seven market areas between 2004 and 2008 whehemarket is given equal weight in the meanse sHtond column presents the means for the subsampl
where we have a high quality match between HMDA thiechousing transaction file based on loan amadypé, of loan, census tract and lender name, and th
third column is based on further restricting thepke to mortgages originated between May and Augtike fourth column presents means for the seditif
sample that was merged to the credit history daighted by the inverse of the sampling probabditigain with equal weights for each market, andittie
column presents weighted means for the subsamgievils successfully merged to an established dneditry prior to mortgage origination.
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Table 2: Descriptive Statistics

Purchase Sample Refinance Sample
HMDA Data Mean Std. Dev. Mean Std. Dev.
Rate Spread 0.148 0.110 0.171 0.122
American Indian 0.003 0.020 0.003 0.023
Asian 0.098 0.110 0.086 0.118
African American 0.090 0.078 0.129 0.105
Hispanic 0.188 0.128 0.183 0.132
White 0.621 0.164 0.599 0.176
Male 0.642 0.165 0.639 0.174
Female 0.356 0.165 0.358 0.173
Loan Amount (in 1000s) 289.3 74.4 262.7 69.1
Applicant Income (in 1000s) 107.9 37.1 100.8 34.8
Coborrower Present 0.347 0.169 0.467 0.184
Jumbo Loan 0.263 0.155 0.180 0.151
Tract Median Income (in 1000s) 60059 8272 60263 8746
Tract Share African American 9.995 5.428 12.484 7.112
Tract Share Hispanic 15.799 6.786 16.994 7.232
Tract Share Asian 6.402 3.606 7.067 4.271
Tract Share Owner Occupant 68.27 8.17 69.17 8.14
Tract Share in Poverty 0.004 0.001 0.004 0.001
Tract Rent/Price 7.699 2.333 7.936 2.558
Dataquick Data
Loan to Value Ratio 0.884 0.086 1.310 5.964
Subordinate Lien 0.003 0.018 0.063 0.081
First Lien Adjustable Rate 0.453 0.174 0.445 0.183
Condo 0.218 0.143 0.142 0.128
Mobile 0.001 0.011 0.001 0.014
Single Family 0.771 0.145 0.835 0.135
Lot Size (sf in 1000s) 12902 42999 12789 35464
Unit square feet (in 1000s) 1788 10552 1678 5144
Number of Bathrooms 1.975 2.511 1.983 0.396
Number of Bedrooms 2.150 2.618 1.990 0.621
Number of Stories 1.180 0.564 1.214 0.460
Units in Building 1.387 4.703 1.510 7.830
Credit Data
Vantage Score 784.9293 0.3571101 779.8701 0.4003712
Mortgage Payment to Income Ratio 0.2626551 0.0010006 .2498142 0.0024357
Debt Payment to Income Ratio 0.3274709 0.0012041 638D 0.0028699
Borrower Age 27.77746 0.0801383 35.20718 0.0903688
Sample Size 120,732 115,763

Notes: The first two columns present means amtlstal deviations for our sample of post-mortgagelitreports
for each home purchase mortgage borrower for whickedit score was observed prior to mortgage reatgin.
The last two columns present the same informatiothfe post-mortgage reports of mortgage refinancer
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Table 3. Rate Spread Models

Home Purchase Sample

Variable Names HMDA Dataquick Credit Data Subprime Lender FE
Asian 0.0084*** 0.01263*** 0.0098%*** 0.0102*** 0.0051**
(0.003) (0.003) (0.003) (0.003) (0.003)
African American 0.1711%** 0.1329%** 0.0800*** 0.0768*** 0.0327***
(0.005) (0.004) (0.004) (0.004) (0.003)
Hispanic 0.1169%** 0.0792%** 0.0613*** 0.0620*** 0.0249***
(0.003) (0.003) (0.003) (0.003) (0.003)
Observations 120,732 120,732 120,732 120,732 120,732
R-squared 0.224 0.311 0.369 0.418 0.594
Refinance Sample
Variable Names HMDA Dataquick Credit Data Subprime Lender FE
Asian 0.0069* 0.0055 0.0099%*** 0.0097*** 0.0043
(0.004) (0.004) (0.004) (0.003) (0.003)
African American 0.1064*** 0.0967*** 0.0455%** 0.0419*** 0.0172%**
(0.005) (0.005) (0.004) (0.004) (0.004)
Hispanic 0.0432%** 0.0290*** 0.0170%** 0.0173%** 0.0050*
(0.003) (0.003) (0.003) (0.003) (0.003)
Observations 115,763 115,763 115,763 115,763 115,763
R-squared 0.169 0.234 0.347 0.384 0.555

Notes: The table presents the estimates on raethethnic dummy variables for a linear probabititydel of
whether the borrower received a rate spread loaefised in the Home Mortgage Disclosure Act (HMDd§ta.
The first panel presents estimates for a sampl®ofe purchase mortgages, and the second panehtsreséimates
for a sample of refinance mortgages. The firsticwl presents estimates for a model that includestdndard
controls available in HMDA, the second column isdéxhon adding controls made available by the meithethe
housing transaction data, and the third columraged on adding controls made available by the meitfpecredit
reporting data prior to the mortgage originatidrhe fourth column specification includes the intgi@n of key

loan terms with whether the borrower had a subpudredit score, and the final column specificatioclides lender

fixed effects.
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Table 4A. Metropolitan Area Estimates: Home Pureh&ample

Subprime Model

Variable Names Chicago Cleweland Denver Los Angeles Maryland Miami San Francisco
Asian -0.016601** -0.000598 0.041067*** 0.008678 -0.002892 0.038082** 0.019873***
(0.008) (0.009) (0.011) (0.007) (0.007) (0.018) (0.004)
Black 0.087678*** 0.057813*** 0.070384*** 0.046933*** 0.074821*** 0.103266*** 0.055526***
(0.012) (0.009) (0.011) (0.010) (0.007) (0.010) (0.009)
Hispanic 0.055575*** 0.010872 0.058828*** 0.054424** 0.068167*** 0.067046*** 0.068724***
(0.008) (0.0112) (0.007) (0.006) (0.008) (0.008) (0.006)
Observations 16,673 15,449 17,282 17,670 17,867 17,416 18,375
R-squared 0.427 0.407 0.398 0.434 0.418 0.457 0.409
Lender Fixed Effect Model
Variable Names Chicago Cleveland Denver Los Angeles Maryland Miami San Francisco
Asian -0.012413* -0.001078 0.034481*** 0.003173 -0.012308** 0.020421 0.004621
(0.007) (0.007) (0.009) (0.007) (0.006) (0.015) (0.004)
Black 0.039574*** 0.027588*** 0.027102*** 0.016852** 0.032805*** 0.047284*+* 0.015321**
(0.010) (0.008) (0.010) (0.009) (0.006) (0.009) (0.008)
Hispanic 0.019452*** 0.011615 0.023155*** 0.019768*** 0.020666*** 0.033113*** 0.022658***
(0.007) (0.010) (0.006) (0.005) (0.007) (0.007) (0.005)
Obsenvations 16,673 15,449 17,282 17,670 17,867 17,416 18,375
R-squared 0.586 0.583 0.585 0.627 0.636 0.601 0.637
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Table 4B. Metropolitan Area Estimates: Refinancefla

Subprime Model

Variable Names Chicago Cleveland Denver Los Angeles Maryland Miami San Francisco
Asian -0.002592 0.017576 -0.008664 0.010181 0.011034 0.010618 0.007224*
(0.012) (0.021) (0.013) (0.009) (0.012) (0.022) (0.004)
Black 0.048830*** 0.024649* 0.021422* 0.035434*** 0.043667*** 0.054432%** 0.028042**
(0.012) (0.013) (0.011) (0.009) (0.009) (0.010) (0.008)
Hispanic 0.029117*** -0.005653 0.030217*** 0.021825*** 0.015993* 0.020390** 0.010716**
(0.008) (0.017) (0.009) (0.006) (0.009) (0.008) (0.005)
Observations 16,358 14,030 16,673 17,031 17,171 16,902 17,598
R-squared 0.420 0.371 0.333 0.360 0.443 0.429 0.283
Lender Fixed Effect Model
Variable Names Chicago Cleveland Denver Los Angeles Maryland Miami San Francisco
Asian -0.006155 0.010619 -0.021589* 0.009468 0.003507 -0.000479 0.002306
(0.009) (0.018) (0.011) (0.008) (0.011) (0.019) (0.003)
Black 0.015606 0.010079 -0.000242 0.018679** 0.015747* 0.027021*** 0.007116
(0.011) (0.012) (0.011) (0.009) (0.007) (0.009) (0.007)
Hispanic 0.012992* 0.009339 0.017030** 0.009017 0.005642 0.001030 0.002403
(0.007) (0.015) (0.007) (0.006) (0.008) (0.007) (0.004)
Observations 16,358 14,030 16,673 17,031 17,171 16,902 17,598
R-squared 0.615 0.574 0.554 0.500 0.621 0.576 0.492

Notes: The table presents the estimates on raethethnic dummy variables for a linear probabititydel of whether the borrower received a rateagptean.
The first and second panels present estimatesdample of home purchase mortgages, and the thitdoairth panels present estimates for a sample of
refinance mortgages. The first and third panedsgnt estimates for models that include all ostaadard control variables plus the interactiokeyf loan

terms with whether the borrower had a subprimeitsedre, and the second and fourth panel spetiditmare based on the same controls plus lenckt fi
effects. Each column presents estimates for theasuple of mortgages in a particular metropolitamket.
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Table 5. Rate Spread Racial and Ethnic Differerme€redit Quality Indicators

Home Purchase Sample

Baseline Racial and Ethnic Differences

Refinance Sample

Variable Names Subprime Lender FE Subprime Lender FE
Black 0.076816*** 0.032651*** 0.041889*** 0.017197%**
(0.004) (0.003) (0.004) (0.004)
Hispanic 0.061963*** 0.024886*** 0.017307*** 0.004977*
(0.003) (0.003) (0.003) (0.003)
Obsenvations 120,732 120,732 115,763 115,763
R-squared 0.418 0.594 0.384 0.555

Differences by Credit Quality
Home Purchase Sample

Refinance Sample

Variable Names Subprime Lender FE Subprime Lender FE
Black 0.076060*** 0.025619*** 0.027124%** 0.008291*
(0.006) (0.005) (0.006) (0.005)
Hispanic 0.021514*** 0.003590 0.014641*** 0.008470**
(0.004) (0.003) (0.004) (0.003)
Black*Subprime 0.025590*** 0.014424** 0.018174** 0.011244*
(0.008) (0.006) (0.007) (0.006)
Hispanic*Subprime -0.028763*** -0.008953 0.003810 -0.000408
(0.007) (0.006) (0.007) (0.006)
Black*High DTI 0.004354 0.005799 -0.001503 -0.008372
(0.007) (0.006) (0.007) (0.006)
Hispanic*High DTI -0.003893 0.000611 -0.000139 -0.011027**
(0.006) (0.005) (0.006) (0.005)
Black*High LTV -0.010247 0.003475 0.019656*** 0.018107***
(0.007) (0.006) (0.007) (0.006)
Hispanic*High LTV 0.105151*** 0.050799*** 0.004803 0.001866
(0.006) (0.005) (0.005) (0.005)
Observations 120,732 120,732 115,763 115,763
R-squared 0.423 0.595 0.384 0.555

Notes: The table presents the estimates on raethethnic dummy variables for a linear probabititydel of
whether the borrower received a rate spread Id&e. first panel repeats the baseline estimates Trabte 3 for the
model that includes the standard control variaplas the interaction of key loan terms with whettier borrower
had a subprime credit score (columns one and tlraJor the model that also includes lender figédcts
(columns two and four). The second panel pregbetgstimates after interacting the race and dtiinigth
dummy variables for whether the borrower has a soigvantage credit score below 701, a debt expenseome
ratio above 0.45 and a loan to value ratio abo98.0.
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Table 6. Rate Spread Racial and Ethnic Differeriesge

Home Purchase Sample

Refinance Sample

Variable Names Subprime Lender FE Subprime Lender FE
Black 0.069855*** 0.034293*** 0.043922%** 0.028605**
(0.008) (0.007) (0.015) (0.012)
Hispanic 0.060058*** 0.026722*** 0.037297%** 0.017732*
(0.007) (0.005) (0.009) (0.008)
Age 36-41 0.025561*** 0.017057*** 0.024362*** 0.017438***
(0.003) (0.002) (0.006) (0.005)
Age 42-48 0.038654*** 0.021316*** 0.029717*** 0.017570***
(0.003) (0.003) (0.005) (0.005)
Age 49-55 0.041781*** 0.025544*** 0.032271%** 0.015073***
(0.003) (0.003) (0.005) (0.004)
Age 56+ 0.047956*** 0.027959*** 0.039665%** 0.021322%**
(0.003) (0.003) (0.005) (0.004)
Age 36-41*Black -0.010492 -0.011064 0.004582 -0.007823
(0.011) (0.009) (0.018) (0.015)
Age 42-48*Black -0.033818*** -0.015694* -0.025124 -0.030570**
(0.011) (0.009) (0.016) (0.013)
Age 49-55*Black -0.004663 -0.017080* 0.004696 -0.004491
(0.012) (0.010) (0.016) (0.014)
Age 56+*Black -0.015515 -0.011349 -0.005326 -0.018321
(0.012) (0.010) (0.016) (0.013)
Age 36-41*Hispanic -0.022467** -0.014061* -0.027264** -0.021000**
(0.009) (0.008) (0.0112) (0.010)
Age 42-48*Hispanic -0.029809*** -0.010636 -0.021917** -0.010864
(0.010) (0.008) (0.011) (0.009)
Age 49-55*Hispanic -0.022291** -0.016259 -0.029702*** -0.023095**
(0.011) (0.010) (0.011) (0.010)
Age 56+*Hispanic -0.021837* -0.014994 -0.028763*** -0.011105
(0.012) (0.010) (0.011) (0.010)
Observations 120,732 120,732 115,763 115,763
R-squared 0.419 0.594 0.384 0.555

Notes: The table presents the estimates on raethethnic dummy variables for a linear probabititydel of
whether the borrower received a rate spread I@dirmodel specification interact the race and etftgivariables
with dummy variables for age categories where théted category is for borrowers younger than age Bhe first
and third columns present estimates for the mdazlincludes the standard control variables pladriteraction of
key loan terms with whether the borrower had a saipcredit score, and the second and fourth cofupnasent
estimates for the model that also includes lenictedfeffects.
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Table 7. Rate Spread Racial and Ethnic Differermebleighborhood Poverty and County Average Homelitigecational Level

Subprime Mode Lender FE Modt
Variable Names Baseline Location Controls Baseline tionaControls
African-American 0.0754*=** 0.0141 0.0345**=* -0.012
(0.004) (0.016) (0.004) (0.013)
Hispanic 0.0595*** 0.0257 0.0289*** 0.006
(0.005) (0.016) (0.004) (0.014)
African American*Share < 2 Ye: 0.1008*** 0.0849***
(0.034) (0.028)
Hispanic*Share < 2 Years 0.0425 0.0269
(0.028) (0.024)
African American*Pct Poverty 0.0019*** 0.0010***
(0.000) (0.000)
Hispanic*Pct Poverty 0.0019*** 0.0015***
(0.000) (0.000)
Observations 120,422 120,422 120,422 120,422
R-squared 0.418 0.419 0.594 0.594

Notes: The table presents the estimates on raethethnic dummy variables for a linear probabititydel of whether the borrower received a rateaptean
using the home purchase sample. The first and tlnlumns present estimates for the models thatdedhe standard control variables plus the ictésa of
key loan terms with whether the borrower had a sofpcredit score and for the model that also idetilender fixed effects, respectively, with thditidn of
a control for share borrower by county and racé Vess than two years of education (the standamtt@s already include percent poverty). The sdcamd
third columns present estimates for models that ialdude the interaction of race and ethnicityhwitie census tract percent poverty and the cowearage
education level among homebuyers.
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