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1. Introduction

The wide disparities in the mortgage market among racial and ethnic
groups continue to persist despite government programs and regulations
designed to promote minority homeownership. Discrimination, imper-
fect markets, and financial literacy have been among the most widely
cited explanations. There has been limited research, however on the ef-
fects of cultural affinity in mortgage lending. In contrast to other discrim-
ination theories, the theory of cultural affinity emphasizes the role of a
lender's race/ethnicity in explaining racial disparities. Reflecting the two
distinct versions of discrimination (i.e., taste-based and statistical), the lit-
erature on cultural affinity has developed two distinct versions of the the-
ory. The taste-based form of cultural affinity expands on Becker's (1994)
seminal work and assumes that lenders have preferences for members
of their own race/ethnicity. Lenders will favor marginal applicants with
the same race/ethnicity and penalize marginal applicants that do not
have the same race/ethnicity as they do. The two significant implications
from the theory are: 1) approved applicants of a different race/ethnicity
than that of the lender will be more creditworthy than that of approved
not reflect those of theOffice of
ry, or the Federal Reserve Board.
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applicants of the same race/ethnicity and 2) borrowerswill select lenders
of the same race/ethnicity.

The common bond formulation of cultural affinity proposed by
Calomiris et al. (1994) expands on the theory of statistical discrimina-
tion proposed by Arrow (1971) to argue that lenders find it easier to
evaluate the creditworthiness of applicants with whom they have a
common background or cultural affinity. As such, lenders that share a
common cultural background with the applicant find that the costs of
gathering additional information about the true creditworthiness of po-
tential borrowers are lower. There are two important implications of the
commonbond formof cultural affinity. First,marginally uncreditworthy
applicants may choose to seek lenders of a different background to cap-
italize on the errors1 that are more likely to occur from lenders of a dif-
ferent background, while marginally creditworthy applicants may
choose to seek lenders of the same background to signal their credit-
worthiness (Bostic, 2003). Secondly, the effect of cultural affinity may
vary according to the value of the signal (Longhofer, 1996). For example,
if the signal is imprecise relative to the variation of the applicant pool,
the effect of cultural affinity may not be significant. However, if the sig-
nal is more precise relative to the variation of the applicant pool, the ef-
fect of cultural affinity may be significant.
1 Errors may stem from the valuation of their credit quality.
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Evidence of the importance of a lender's race or ethnicity can be found
in related literature (Hunter and Walker, 1996; Bostic, 2003). However,
the extant literature focuses only on the effect of the similarity of the bor-
rower and lender's race/ethnicity on the loan's disposition; it does not as-
sess the impact of cultural affinity on other aspects of the loan lifecycle,
such as the loan's price or loan performance, or assesswhether certain as-
pects of cultural affinity, such as a common language, matter.

However, there is evidence which suggests that a common language
is an important aspect inmarket transactions (Lang, 1986). Research has
shown thatHispanics prefer to read and speak in Spanish, Hispanicswith
limited English proficiency prefer using a Hispanic broker (Toussaint-
Comeau, 2000), and insufficient English skills are an obstacle in gaining
access in the housing market (Ratner, 1996; Toussaint-Comeau, 2000;
Borjas, 2002; Mosaica, 2004; Cortes et al., 2006; Haurin and Rosenthal,
2009; Kochhar et al., 2009).

Consistent with these findings for Hispanics, banks have made a con-
certed effort in the last several years to attract more business from His-
panic borrowers in particular by marketing in Spanish and advertising
in Hispanic media (Diaz McConnel and Marcelli, 2007; Jones, 2012).
While research suggests that Hispanics who identify themselves as pri-
marily reading and speaking Spanish prefer having documents available
in Spanish, the translation of documents in Spanish, as well as the supply
of Spanish-speaking loan officers working in branches, has been limited,
presumably because of cost and supply constraints.2 Borrowers can cir-
cumvent supply constraints by bringing individuals to explain the process
in their native language, but this necessarily entails increased costs (di-
rectly or indirectly), and it does not fully address the issue of how effec-
tively the borrower can negotiate a lower mortgage price if language
barriers exist.3

This paper uses data from a major subprime lender and investigates
the effect of language onmortgage prices. Specifically, we assess whether
mortgage pricing for Hispanic borrowers that live in areaswhere amajor-
ity of Hispanics are limited English proficient (LEP) depends on the
broker's ethnicity. We find that Hispanic borrowers that live in areas
where Hispanics are primarily LEP have a lower annual percentage rate
(APR) when the loan is originated by a Hispanic broker than when the
loan is originated by a non-Hispanic white broker. Because our results
are driven byfixed rate loans, we cannot rule out unobservable character-
istics that are correlatedwith Hispanic borrowers that live in areas where
Hispanics are primarily LEP. However, we do not find differences in the
probability of default across Hispanic borrowers in areas where Hispanics
are primarily LEP and in areas where Hispanics are not primarily LEP. Ad-
ditionally, our robustness checks suggest that the lower price is neither
reflective of lower credit risk of Hispanic borrowers in areas where His-
panics are predominantly LEP nor of the greater supply of Hispanic bro-
kers. For example, we do not find lower APRs for other minorities or
non-Hispanicwhite borrowers that live in areaswhere Hispanics are pre-
dominantly LEP. This suggests that the effects foundmay not be driven by
unobservable characteristics that are correlated with areas where His-
panics are predominantly LEP.

Our study contributes to the existing literature in several ways. First,
we expand themortgagepricing literature to encompass language affinity
as an important and plausible theory affecting pricing disparities among
racial and ethnic groups. While loan disposition is an important outcome
in assessing constraints in credit supply, there are other important as-
pects, such as pricing and performance, which provide a fuller picture of
the homeownership gap across races and ethnic groups. Additionally,
the results shed light on the common bond form of cultural affinity in
mortgage lending. Our results show that Hispanic brokers charge higher
2 Different states have different laws regulating whether Spanish documents can be
substitutes for English mortgage documents, whether all or partial documents can be
translated, and whether there are requirements that lenders offer documents in the
customer's native language.

3 Further, if one were to assume that a borrower accompanied by an English speaker is a
perfect substitute for a borrower that speaks English fluently, our estimateswill be biased to-
wards zero in trying to assess the effect of sharing a common language on mortgage prices.
prices to Hispanic borrowers overall but lower prices to Hispanic bor-
rowers that live in areas where Hispanics are predominantly LEP. Addi-
tionally, the lower prices are only present for particular types of loans
(i.e., home purchase and no/limited documentation loan products)
where the value of language or the signal of a borrower's creditworthi-
nessmay bemore important. Presumably, if lender discrimination is sole-
ly based on taste-based preferences, effects on the commonalities of race
and language should reinforce each other and are independent of selec-
tion effects into certain loan products.4 Lastly, from a policy perspective,
given the growth of non-English speakers due to immigration, the
paper suggests that theremaybe a value tomultilingual education or pro-
vision of services in multiple languages.5

There are a number of potential shortcomings that may influence our
results and conclusions. Data limitations necessitate the reliance of some
assumptions of broker's andborrower's languagefluency. Secondly,while
we explore other explanations that drive these results which are consis-
tentwith language affinity, we cannot completely rule out other interpre-
tations. In particular, we find evidence that our results are driven by fixed
rate loans for which there is no obvious reasonwhy the effect may not be
found in ARM loans as well. As such, if our proxies and assumptions are
not valid, the strength of our conclusions is weakened. The rest of the
paper is organized as follows. Section 2 describes the empiricalmethodol-
ogy and data. Section 3 discusses the results and robustness checks;
Section 4 concludes the study.

2. Empirical strategy

To first motivate our empirical strategy, it is easiest to consider a sim-
ple mortgage market model, where the equilibrium price, pm, is the price
at which a borrower finds a lender willing to supply the mortgage with
the characteristics demanded.

pm ¼ f D; Sð Þ: ð1Þ

The borrower's demand,D, can be defined as a function of several fac-
tors, D= D (credit constraints, borrower preferences, borrower characteris-
tics), while the lender's cost function, S, can be defined by market factors
as well as inputs into the provision of amortgage, S= S (market competi-
tion, lender preferences, costs). The value of speaking the borrower's native
language may enter in the demand function directly as part of borrower
preferences. Because languagemay influence the ability to not only nego-
tiate and understand the financial terms and conditions but also the de-
sire to signal the borrower's creditworthiness, it may enter indirectly
through borrower characteristics aswell. Languagemay also enter direct-
ly in the supply function as part of thedirect costs of offering language ser-
vices (i.e., extra cost for producing translated documents in a foreign
language, hiring multilingual loan officers, etc.) or lender preferences, as
well as indirectly in the lender's costs of the time and effort needed to
infer the borrower's creditworthiness.6

Eq. (1) highlights that it is difficult, a priori, to predict the impact of
language as it directly and indirectly affects the demand and supply func-
tion. At the most basic level, borrowers and lenders may simply have a
preference for those that speak the same language. This suggests that bor-
rowers are willing to pay more for lenders that speak the same language
while lendersmay provide discounts to borrowers because of taste-based
preferences. Which factors prevail determines whether the equilibrium
price is higher or lower for borrowers and lenders that share the same
language, ceteris paribus.
4 We note that one can argue that selection effects found in certain loan products may be
reflective of variation in taste-basedpreferences by the borrower thatmaybe correlatedwith
creditworthiness. However, lender's preferences should not necessarily vary according to
loan products. As such, the equilibrium price could vary according to differences in demand.

5 Assuming the government's objective is to increase minority homeownership.
6 Similarly, a common race/ethnicity may enter both the demand and supply function

either because of taste based preferences or because of the value of the signal that it can
provide.



11 Since the ACS Summary File is organized at the Census-tract level, while the mortgage
data is organized at the ZIP code, thedata aremergedusing the crosswalkprovidedbyMaster
Area Block Level Equivalency (MABLE) file at the Missouri Census Data Center. See http://
mcdc.missouri.edu/webrepts/geography/ZIP.resources.html (accessed Oct 9, 2012).
12 Proficiency is typically defined as speaking English well, very well or only English
(Chiswick and Miller, 1995; Zavodny, 2000; Dávila and Mora, 2001; Gonzalez, 2013).
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Alternatively, if a common language can signal better the borrower's
creditworthiness, marginally qualified borrowers may select lenders of
the same race/ethnicity while marginally unqualified borrowers may se-
lect lenders of a different race/ethnicity. The effect of sorting complicates
the equilibrium price and the ability to disentangle the true effect of the
costs to language barriers.

For expository ease,we ignore the effects of sorting for nowand assess
how language and race may impact mortgage prices by our empirical re-
gression:

APRist ¼ β1 þ β2H
L
i þ β3LEP

B
i þ β4 LEPB

i � HL
i

� �
þ X0

iδþ S0sϑþ T 0
tγ þ εi; ð2Þ

where APRist is the price of loan i that Hispanic borrowers7 receive in year
t in state s.Hi

L is an indicator variable equal to 1 if the broker that originat-
ed the loan is Hispanic and 0 if the broker that originated the loan is non-
Hispanic white. LEPiβ is an indicator variable, equal to 1 if the borrower of
the loan lives in an area where Hispanics are primarily limited English
proficient. Xi′ is a vector of loan and borrower characteristics that may af-
fect the APR (i.e., marital status, self-employed indicator, log of household
income, number of years in present job, number of years in current resi-
dence, log of FICO score, condominium indicator,8 multi-unit family
house indicator, log of combined loan-to-value, log of loan amount, not-
primary residence indicator, no-down-payment indicator, prepayment
penalty indicator, full-documentation indicator, and fixed rate indicator).
Ss′ϑ and Tt′γ are fixed effects for state and time, respectively. We are pri-
marily interested in the estimated coefficient of β4, which indicates
whether or not sharing the same language affects the APR.

2.1. Data

To accurately measure the effect of language barriers or conversely,
language affinity, data would ideally include information on the
borrower's and broker's fluency in English and Spanish and a random as-
signment of brokers with different levels of English and Spanish fluency
to borrowers with different levels of English and Spanish fluency. Unfor-
tunately, we do not have such a natural experiment. However, we have
detailed information on broker and borrower characteristics that we use
to proxy for Spanish and English fluency. We describe our data and data
construction below.

Data on the loan, borrower, and broker characteristics are based on
loans originated by NewCentury from 2004–2006. These data contain in-
formation on APR, the borrower's race/ethnicity, the location of the prop-
erty, and the broker that originated the loan. The comparability of this
data with that of HMDA data is discussed in Appendix 1. We define a
borrower's race and ethnicity based on the primary applicant's race and
ethnicity, regardless of the presence of a co-applicant.9 Because we only
have informationon thebroker'sfirst and last names,wemerge themort-
gage data with the US Census Bureau's 2000 surname list that contains
surnames and the percentage of instances that the surnames are used
by a certain race or ethnicity. From these merged data, we are able to
infer the broker's ethnicity by their surname.10 This approach is common-
ly done in other studies when surname is used to obtain an individual's
racial/ethnic information (Elliot et al., 2009).
7 For robustness, we replicate Eq. (2) for a sample of non-Hispanic Asian, non-Hispanic
white borrowers, and non-Hispanic black borrowers to assess whether there are similar
effects. See columns (2)–(4) of Table 2.

8 Indicator variable for whether the property is a condominium or not.
9 In Table 5, we also include robustness checks that exclude joint applications that are

not Hispanic.
10 The US Census Bureau released a national tabulation of surnames classified by self-
reported race/ethnicity based on almost 270million individualswith valid surnames. Each
surnamewith 100 ormore occurrences nationally is provided publicly, alongwith the per-
centage of times that it is linked with an individual of a particular race or ethnicity. We
identify Hispanic surnames if the percentage of times that the surname is from a Hispanic
individual is at least 80%. See http://www.census.gov/genealogy/www/freqnames2k.html
for more information.
Wealsoproxy for the borrower's Englishfluency by incorporating lan-
guage information at the ZIP code level from the 2006–2010 American
Community Survey (ACS) 5-year Summary File. The data contain area-
level counts of the language(s) spoken and English language ability of
persons 5 years and older. From these data, we calculate the percentage
of Hispanics within a ZIP code that speak a foreign language and do not
speak English very well.11,12 We classify Hispanic borrowers that live in
an area where Hispanics are primarily LEP if the percentage of Hispanics
in the area that do not speak English very well is greater than or equal
to 50%. This is commonly done in research when there is no individual-
level data available for English fluency (Borjas, 1992, 2002; Bertrand
et al., 2000; Toussaint-Comeau, 2000; Berndt et al., 2012). Studies that
use this approach find a positive correlation between the externalities at-
tributable to ethnic enclaves and an outcome, such as home ownership,
earnings, or education (Borjas, 1992, 2002; Bertrand et al., 2000;
Toussaint-Comeau, 2000; Berndt et al., 2012).

However, using geographic concentration of Spanish speakers where
the purchased house is located is a possible source of measurement
error. Thismeasurement error can lead to themis-classificationof the var-
iable of interest, and therefore bias the estimates (Lewbel, 2007). Al-
though we consider alternative cut-offs to define LEP borrowers, any
potential inherent measurement error in this variable is still introduced
to all individuals.13

We limit our sample from which to estimate our model to Hispanic
borrowers who purchased a 30-year, first-lien loan to ensure that the
population is relatively homogenous and that the loan prices amortized
to the full term reflect the credit risk and transaction costs associated
with processing and originating the loan. Missing observations on APR
andwherewe cannot adequately ensure that the broker's surname is His-
panic or non-Hispanic white are dropped.14,15 These conditions yield a
total of 21,056 Hispanic borrowers.

2.2. Summary statistics

Table 1 presents summary statistics for the Hispanic sample in our
data with non-missing observations.16 About 35% of Hispanics live in
areas where Hispanics are primarily limited-English proficient. There is
some evidence of self-selection into certain types of brokers; about 75%
of Hispanic borrowers that live in areas where Hispanics are primarily
LEP use Hispanic brokers while 67% of Hispanic borrowers that live in
areas where Hispanics are primarily EP use Hispanic brokers. Interesting-
ly, Hispanic borrowers that live in areas where Hispanics are primarily
LEP receive an APR that is 2.8 basis points higher despite having higher
FICO scores. The difference in means (or proportions) between the two
groups of borrowers for a majority of the characteristics are statistically
significant except for whether the residence is a condominium or not,
years on the job, and years in current residence. However, even though
the mean characteristics for the two groups of borrowers are statistically
However, our definition differs slightly from the standard definition of English proficiency
because our data only contain counts of persons that speak English very well or English
only, in contrast to the five categories that are found in the micro level ACS data. As such,
our measure may be a broader measure of defining limited English proficient areas.
13 Results based on various cut-offs are similar and presented in Appendix Table 2.
14 Using other cut-offs, results are similar.
15 As a robustness check, we exclude female brokers in our analysis to ensure that the sur-
name more accurately reflects the individual's ethnicity rather than the spouse's ethnicity.
16 Appendix 1 compares our sample of Hispanic borrowers to Hispanics in the HMDA
2004–2006 data that are merged with the OCC Mortgage Metrics (MM) to obtain
borrower's creditworthiness characteristics. The differences in our sample from the
HMDA/MM data likely reflect the non-prime focus of New Century. While the differences
between the twodata sets are not great, they are nevertheless drivenby this self-selection,
and thus our results should be considered with this in mind.

http://www.census.gov/genealogy/www/freqnames2k.html
http://mcdc.missouri.edu/webrepts/geography/ZIP.resources.html
http://mcdc.missouri.edu/webrepts/geography/ZIP.resources.html


Table 1
Summary statistics, Hispanic borrowers, by English proficiency area.

All English proficient area Limited English proficient area

(1) (2) (3) T-Statistic

English proficient area 0.352 – –

(0.478) – –

Use Hispanic broker 0.698 0.671 0.747 11.470
(0.459) (0.470) (0.435)

Annual percentage rate 9.629 9.657 9.579 −3.977
(1.354) (1.347) (1.366)

Combined monthly income 7528.857 7578.210 7438.067 −2.605
(3820.171) (3925.912) (3616.083)

Married 0.527 0.535 0.513 −3.054
(0.499) (0.499) (0.500)

Self employed 0.341 0.326 0.368 6.142
(0.474) (0.469) (0.482)

Number of years on job 5.441 5.455 5.416 −0.564
(4.897) (5.021) (4.661)

Years in current residence 4.140 4.128 4.162 0.565
(4.242) (4.324) (4.089)

FICO score 654.935 652.334 659.719 9.902
(52.117) (52.362) (51.322)

Condo unit 0.079 0.079 0.079 0.000
(0.270) (0.270) (0.269)

2–4 units 0.095 0.077 0.129 12.274
(0.294) (0.267) (0.335)

Combined LTV (%) 82.222 82.247 82.175 −0.832
(6.139) (6.303) (5.827)

Loan amount ($1000s) 251,416.600 246,728.800 260,040.600 6.958
(132,342.200) (131,715.400) (133,065.700)

Not primary residence 0.095 0.100 0.085 −3.550
(0.293) (0.300) (0.279)

No down payment 0.680 0.667 0.705 5.709
(0.466) (0.471) (0.456)

Prepayment penalty 0.829 0.823 0.841 3.362
(0.376) (0.382) (0.365)

Full documentation 0.361 0.386 0.314 −10.567
(0.480) (0.487) (0.464)

Fixed mortgage rate 0.065 0.069 0.057 −3.462
(0.246) (0.253) (0.233)

Number of observations 21,056 13,641 7415

Notes: Sample based on Hispanic borrowers who purchased a 30-year, first-lien loan with non-missing observations for APR, broker surname, and borrower ethnicity. T-Statistic is based
on the difference in means.

Table 2
Effect of Hispanic broker on APR, by borrower's Hispanic ethnicity and race.

Non-Hispanic

Hispanic Black Asian White

(1) (2) (3) (4)

Hispanic broker 0.054⁎⁎⁎ 0.053⁎ 0.038⁎⁎ 0.035⁎

(0.013) (0.027) (0.041) (0.016)
Less 50% speak
English well

0.034+ 0.037⁎ 0.056 0.015
(0.019) (0.018) (0.050) (0.011)

Hispanic broker X less
50% speak English well

−0.050⁎ −0.037 −0.1 0.016
(0.024) (0.047) (0.084) (0.032)

R2 0.779 0.771 0.787 0.793
Total number of
observations

21,056 8080 1811 27,072

Notes: The results are based on an ordinary least squares estimation of the APR. Robust
standard errors are in parentheses. The OLS regressions include a condominium indicator,
multi-unit family house indicator, log of combined loan-to-value, log of loan amount, not-
primary residence indicator, no-down-payment indicator, prepayment penalty indicator,
full-documentation indicator, and fixed rate indicator, marital status, self-employed indi-
cator, log of household income, number of years in present job, number of years in current
residence, log of FICO score, indicators for the year of origination, and indicators for the
property’s state of residence.

+ Indicates statistical significance at the 10% level.
⁎ Indicates statistical significance at the 5% level.
⁎⁎ Indicates statistical significance at the 1% level.
⁎⁎⁎ Indicates statistical significance at the 0.1% level.
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different, these differences do not tend to be quantitatively large. For in-
stance, the difference in average FICO score is less than 7 points, although
statistically significant.

3. Results

Table 2 presents the results of estimating Eq. (2). All standard errors
are clustered at the ZIP code level to account for unobserved correlation.
For brevity, we present only the coefficient estimates β̂2, β̂3 and β̂4. Full
estimates are available upon request. The results in column (1) indicate
that a mortgage originated by a Hispanic broker is associated with a
higher price of 5.4 basis points for Hispanic borrowers. Hispanic bor-
rowers that live in areas where Hispanics are primarily LEP receive on
average, a higher price of 3.4 basis points. The coefficient of interest—
the interaction term of the indicator variable for Hispanic borrowers
that live in areas where Hispanics are primarily LEP and broker's His-
panic ethnicity—shows a lower APR of 5 basis points. This suggests
that Hispanic borrowers living in areas where Hispanics are primarily
LEP have a lower APR if they work with a Hispanic broker than if they
had worked with a non-Hispanic white broker.

To assess whether we are measuring Hispanic borrower's English flu-
ency rather than characteristics of the area, we also present in columns
(2)–(4) results based on the population of non-Hispanic black, non-
Hispanic Asian, and non-Hispanicwhite borrowers, respectively. Presum-
ably, if the percentage of English fluency in the area proxies well the His-
panic borrower's English fluency, we would expect that β̂4≠0 for
Hispanics only and β̂4 ¼ 0 for the set of non-Hispanic borrowers. As ex-
pected, the coefficient estimate is zero for the sample of non-Hispanic
black, non-Hispanic Asian, and non-Hispanic white borrowers. This
gives us greater confidence that identifying areaswhereHispanics are pri-
marily LEP may be a good proxy for the Hispanic borrower's English



Table 3
Effect of Hispanic broker on APR for selected sample of borrowers.

One or two
Hispanic
borrowers

Joint Hispanic and
non-Hispanic
borrower

Excluding
female
brokers

(1) (2) (3)

Hispanic broker 0.051⁎⁎⁎ 0.079⁎⁎ 0.043⁎⁎⁎

(0.013) (0.066) (0.008)
Less 50% speak
English well

0.037+ −0.060 0.027⁎⁎⁎

(0.019) (0.083) (0.008)
Hispanic broker X less 50%
speak English well

−0.051⁎ −0.077 −0.037⁎

(0.024) (0.138) (0.016)
R2 0.778 0.842 0.77
Total number of observations 20,740 614 63,133

Notes: The results are based on an ordinary least squares estimation of the APR. Robust
standard errors are in parentheses. The OLS regressions include a condominium indicator,
multi-unit family house indicator, log of combined loan-to-value, log of loan amount, not-
primary residence indicator, no-down-payment indicator, prepayment penalty indicator,
full-documentation indicator, and fixed rate indicator, marital status, self-employed indi-
cator, log of household income, number of years in present job, number of years in current
residence, log of FICO score, indicators for the year of origination, and indicators for the
property’s state of residence.

+ Indicates statistical significance at the 10% level.
⁎ Indicates statistical significance at the 5% level.
⁎⁎ Indicates statistical significance at the 1% level.
⁎⁎⁎ Indicates statistical significance at the 0.1% level.
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fluency. Note that the coefficient estimate of β̂2 is positive for amajority of
the cases. This suggests that borrowers in general pay higher prices when
working with Hispanic brokers, and there does not seem to be a net dis-
count for Hispanic borrowers. Lastly, we note that borrowers that live in
areaswhere Hispanics are primarily LEP pay higher prices aswell, though
it is only statistically significant for the Hispanic and non-Hispanic black
population of borrowers. This is not surprising given that areaswhereHis-
panics are primarily LEP is defined as the percent of Hispanics that do not
speak English very well, rather than the area where the general popula-
tion is predominantly defined as LEP.

Table 3 provides additional evidence that our estimate is capturing
language affinity rather than other borrower or geographic charac-
teristics.17 Column (1) includes applicationswhere the primary borrower
and the co-borrower (if applicable) are Hispanic, while column (2) in-
cludes joint applications where at least one borrower is not Hispanic.
Again, we find a significant effect on Hispanic borrowers that live in
areas where Hispanics are primarily LEP, but no effect if there is at least
one borrower that is not Hispanic. We note, however, that the number
of observations for joint applications where one borrower is Hispanic
and one borrower is not Hispanic is small and results may be driven by
sample size issues. Nevertheless, these results are consistent with expec-
tations; an additional borrower (presumably that is English proficient)
may provide the language services needed if the Hispanic borrower has
limited English proficiency. Finally, column (3) includes an additional ro-
bustness check of our classification of Hispanic brokers. Because our eth-
nicity proxy is based on surname, one might be concerned that the
Hispanic broker variable includes female brokers who are married to a
Hispanic, and therefore do not necessarily speak Spanish. While this
would introduce measurement error and bias our estimates towards
zero, we exclude female brokers in our analysis in column (3).18 Results,
however, are inconsistent with measurement error; the coefficient esti-
mate in column (3) is not larger in absolute value nor is it significantly
different from the coefficient estimate in column (1).

Lastly, we provide further evidence that our estimate is likely captur-
ing language effects in Table 4. Onewould expect that language and com-
munication skills are important in certain types of loans (e.g., home
purchase19) and less so in others (e.g., refinance loans or second
homes20). Borrowers that purchase their second homes or that refinance
mortgages have experienced the mortgage process at least once when
buying their primary home.21 Additionally, lenders have additional infor-
mationon theborrower's ability to repaybased on their loanperformance
history. As such, both lenders andborrowersmaynot derive asmuchben-
efit from communicating in the same language other than the strict pref-
erence of speaking the same language. Assuming that the self-selection of
borrowers into certain loan purposes or property types does not bias the
estimates,22 we would predict that for the sub-sample of Hispanic
17 We thank an anonymous referee in pointing out this concern.
18 We thank an anonymous referee in pointing out this concern.We definewhether the
broker is female or male based on the social security database that lists the number of oc-
currences of female and male first names where the names have occurred at least five
times. Names are based on the cohorts 1960–1980, and exclude anynameswhere the gen-
der can be either female ormale.More information on the database can be found in http://
www.ssa.gov/oact/babynames/limits.html.
19 The data includes a variable that distinguishes different types of purposes of the loan—
home purchase, home improvement, and refinance loans. Unless otherwise stated, our
analyses are based on the subset of loans that are specifically home purchase loans.
20 We also include investor homes as part of the classification of second homes. Thismay
lead to measurement error if the borrower's investor home is the first home purchased.
21 Borrowers that refinance are also potentially a different subset of borrowers because
in order to refinance they need to have sufficiently good credit to be approved. If the
threshold for qualification is stricter for those that refinance compared to those that pur-
chase homes, then this is a source of potential bias in the quality of the refinance bor-
rowers. Furthermore, to the extent that such borrowers rely on less language services
due to unobservable factor than other Hispanic borrowers, this may also bias the results.
22 We note that the bias from the self-selection of borrowers that refinance counteract
any sorting of borrowers that purchase home loans. That is, Hispanic borrowers that live
in areas where Hispanics are predominantly LEP are of lower creditworthiness when
matched with a Hispanic broker than Hispanic borrowers that do not live in areas where
Hispanics are predominantly LEP.
borrowers who refinance their home or who purchase their second
home, the magnitude of the coefficient of β̂4 is lower or the estimate is
not statistically significant. Columns (1) and (2) of Table 4 present the re-
sults of this analysis. For completeness, we present results solely for His-
panic borrowers that purchase a home mortgage for their primary
residence (see column (3) of Table 4).

As expected, the effect of language is zero for the sub-sample of His-
panic borrowers that refinance their loan and for those that purchase
their secondhome.23 Interestingly, the coefficient of β̂2 is positive in col-
umn (1) and similar in magnitude to that of the sub-sample of home
purchase loans, but not significant in column (2). This suggests that
there may some sorting across Hispanic borrowers and Hispanic bro-
kers. The coefficient of β̂3 , on the other hand, is effectively zero for
both refinance and second home loans in contrast to home purchase
loans and primary resident loans. Again, this may underscore the as-
sumption that language barriers may not be as important once bor-
rowers understand the mortgage process.

Columns (4), (5), and (6) of Table 4 present results based on the sub-
sample of Hispanic borrowers that had a full documentation, no/limited,
and exclusively no documentation loan, respectively.24 While no docu-
mentation requires less documentation than full documentation loans,
it also may require more communication between the broker and bor-
rower to process the loan. As such, we would expect the magnitude of
the coefficient of β̂4 to be lower for those that had a full documentation
loan compared to those that had a no documentation loan.

Again, results confirmour expectations; the coefficient of β̂4 is zero for
the sub-sample of full documentation loans (column (4))while the effect
of language affinity is negative and statistically significant for the sub-
sample of no documentation loans (columns (5)–(6)). Moreover, the
magnitude of β̂4 is slightly larger than themain results in Table 2. Similar
to results for the refinance sub-sample, the coefficient of β̂3 is zero for full
documentation loans, while it is positive for no/limited documentation
23 We considered limiting the sample toHispanics in areaswhereHispanics are predom-
inantly LEP and using the home-purchase sub-group as a control group and the refinance
group as the treatment group to test this prediction. However,we did not test this because
APR for refinance and home purchase mortgage products are not comparable and it is dif-
ficult to fully model the pricing differences between the two loan categories.
24 Because of the sample size of limited documentation loans, we could not analyze lim-
ited documentation loans exclusively. Limited documentation suggests that the borrower
only needs to provide some verification of the borrower's income and assets (i.e., W-2,
bank statements, etc.). No documentation loans are loans for which the income and assets
are not verified by the lender.

http://www.ssa.gov/oact/babynames/limits.html
http://www.ssa.gov/oact/babynames/limits.html


Table 4
Effect of Hispanic broker on APR, by loan characteristics.

Loan purpose Owner occupancy Documentation type

Refinance Investor/2nd homes Primary residence Full Limited doc/no doc No doc

(1) (2) (3) (4) (5) (6)

Hispanic broker 0.046⁎⁎ 0.049 0.055⁎⁎⁎ 0.047⁎ 0.055⁎⁎⁎ 0.054⁎⁎⁎

(0.017) (0.040) (0.0135) (0.021) (0.016) (0.016)
Less 50% speak English well −0.001 0.027 0.0367+ 0.006 0.047⁎ 0.046+

(0.022) (0.052) (0.020) (0.030) (0.023) (0.024)
Hispanic broker X less 50% speak English well −0.003 −0.012 −0.054⁎ −0.022 −0.064⁎ −0.067⁎

(0.027) (0.064) (0.025) (0.040) (0.027) (0.028)
R2 0.743 0.742 0.777 0.773 0.784 0.784
Total number of observations 19,472 1999 19,057 7596 13,460 13,000

Notes: The results are based on an ordinary least squares estimation of the APR. All standard errors are clustered at the ZIP code level. Robust standard errors are in parenthesis. Asterisks
indicate statistical significance at the 10% level (+), 5% level (*), or 1% level (**), or 0.1% level ( ***). TheOLS regressions include a condominium indicator,multi-unit family house indicator,
log of combined loan-to-value, log of loan amount, not-primary residence indicator, no-down-payment indicator, prepayment penalty indicator, full-documentation indicator, and fixed
rate indicator, marital status, self-employed indicator, log of household income, number of years in present job, number of years in current residence, log of FICO score, indicators for the
year of origination, and indicators for the property’s state of residence.
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loans (columns (5)–(6)). This is consistent with results in the refinance
sub-sample, where we interpret that different documentation types
may reflect different needs and values of language affinity.

While the consistency of the aforementioned results makes us more
confident that we are measuring the effect of language affinity, there
may be still other explanations for the negative relationship of APR and
Hispanic brokers that originate loans for Hispanic borrowers that live in
areas where Hispanics are predominantly LEP. For example, greater bro-
ker competition in LEP areas or differential sorting of Hispanic borrowers
in areas where Hispanics are LEPmight explain our results.We assess the
degree of supply driven and demand driven characteristics in turn in the
subsequent sections.
3.1. Supply side

From the supply side, theremaybe twomain reasons for lowerAPRs in
areas where Hispanics are predominantly LEP that are not attributed to
languageor communication—increasedmarket competitionor lowermar-
ginal costs that are not associated with language services. Hispanic bro-
kers, for example, may be highly concentrated in areas where Hispanics
are predominantly LEP and, as such, the supply of Hispanic brokers may
be greater than that of non-Hispanic white brokers. This may decrease
the price to which they can charge Hispanic borrowers. Indeed, we find
that the higher the percentage of Hispanics that are LEPs in an area, the
greater the number of Hispanic and non-Hispanic white brokers.25 We
argue that while there is greater supply of brokers in areas where His-
panics are primarily LEP,we assume that brokers aremobile. That is, if His-
panic brokers were receiving lower prices because of the competitive
nature in certain areas, Hispanic brokers may market themselves else-
wherewhere they can obtain greater profits. Additionally, because our re-
sults consistently show Hispanic brokers in general charge higher prices,
we do not believe that greatermarket competition is driving our results.26

Nevertheless, to assess the effect of market competition, we include
fixed effects at the county and MSA levels. At the most granular level,
rate sheets are determined at theMSA or county level, though in gener-
al, they are determined at the state or census region level.27 As such,
25 As an additional analysis, we look at the number of non-Hispanic white brokers in a
given area to calculate the correlation coefficient between the number of brokers and
the percentage of Hispanics that are LEP. We find that the correlation coefficient is 0.19
overall and the correlation coefficient between the number of non-Hispanic white brokers
and percentage of LEP Hispanics is 0.08. This suggests, that there is a greater number of
brokers “targeting” LEP areas, but it is disproportionally more Hispanic brokers than
non-Hispanic white brokers.
26 The estimates of β1 in Table 2 are positive.
27 A more granular level of rate sheets may impose fair lending risks, and there are gen-
eral recommendations that institutions should be verywary of charging different prices in
different geographic locations (see http://www.treliant.com/Portals/0/Documents/
Uploads/2011/05/ANewFairLendingCrackdown.pdf).
including county or MSA level fixed effects would incorporate differ-
ences across areas that reflect differences in rate sheets or broker mar-
ket competition. The results of exploring this possibility using MSA or
county fixed effects are shown in Table 5. Again, we find that the effect
of a Hispanic borrower living in areaswhereHispanics are predominantly
LEP is associatedwith a lower APR if the loanwas originated by aHispanic
broker, regardless of which market conditions are considered. We note
that the magnitude is comparable to that of our main results in Table 2.

Aside from the lower costs of language or communication skills that
Hispanic brokers may bear with Hispanic borrowers that live in areas
where Hispanics are predominantly LEP, Hispanic brokers may have
lower negotiating skills or less experience that may manifest in lower
loan prices.We argue that if thiswere true, wewould expect that the ef-
fect of workingwith aHispanic brokerwould be associatedwith a lower
APR in general. As the results from Tables 2–5 show, however, β̂2 is gen-
erally positive and statistically significant. One may alternatively argue
that Hispanic brokers originating loans in areas where Hispanics are
predominantly LEP are different than Hispanic brokers originating
loans in areas where Hispanics are not predominantly LEP. As such, re-
sults are driven by differences in characteristics of Hispanic and non-
Hispanic white brokers that vary across the two areas. While we do
not have information on broker's experience level or other characteris-
tics,we have information on thebroker's total compensation. If Hispanic
brokers are demonstratively “different” than non-Hispanic white bro-
kers in areas where Hispanics are predominantly LEP, we would expect
that their broker compensationwould reflect such differences.28 Results
in Table 6, however, suggest that this is not the case. The results in
Table 6 show that Hispanic brokers receive compensation that is 2–3%
greater than that for non-Hispanic white brokers. Brokers that originate
mortgages to Hispanic borrowers that live in areas where Hispanics are
predominantly LEP receive compensation that is 2.4% higher than if bro-
kers originate mortgages to Hispanic borrowers that do not live in areas
where Hispanics are predominantly LEP. If the broker is Hispanic, the
compensation is even higher. This also provides additional evidence
that the lower APRs are not driven by market competition. We would
expect lower broker profits in areaswhere Hispanics are predominantly
LEP if this were the case.

3.2. Demand side

While it does not seem to be the case that supply-side factors explain
our results, theremay be differences in borrower characteristics that are
driving the results. Hispanic borrowers in areas where Hispanics are pre-
dominantly LEP, for example, may sort differentially towards Hispanic
and non-Hispanic brokers. More specifically, certain types of Hispanic
28 Broker compensation is based on the log of total broker points and fees. The analysis is
based on the same population as in the main results.

http://www.treliant.com/Portals/0/Documents/Uploads/2011/05/ANewFairLendingCrackdown.pdf
http://www.treliant.com/Portals/0/Documents/Uploads/2011/05/ANewFairLendingCrackdown.pdf


Table 5
Effect of Hispanic broker on APR, market fixed effects.

(1) (2)

Hispanic broker 0.059⁎⁎⁎ 0.063⁎⁎⁎

(0.013)+ (0.013)⁎⁎

Less 50% speak English well 0.0665⁎⁎⁎ 0.062⁎⁎⁎

(0.019) (0.019)
Hispanic broker X less 50% speak English well −0.052⁎ −0.044⁎

(0.022) (0.021)

County fixed effects Yes
MSA fixed effects Yes

R2 0.782 0.782
Total number of observations 20,089 21,056

Notes: The results are based on an ordinary least squares estimation of the APR. Robust
standard errors are in parentheses. The OLS regressions include a condominium indicator,
multi-unit family house indicator, log of combined loan-to-value, log of loan amount, not-
primary residence indicator, no-down-payment indicator, prepayment penalty indicator,
full-documentation indicator, and fixed rate indicator, marital status, self-employed indi-
cator, log of household income, number of years in present job, number of years in current
residence, log of FICO score, indicators for the year of origination, and indicators for the
property’s state of residence.

+ Indicates statistical significance at the 10% level.
⁎ Indicates statistical significance at the 5% level.
⁎⁎ Indicates statistical significance at the 1% level.
⁎⁎⁎ Indicates statistical significance at the 0.1% level.

Table 6
Effect of broker compensation.

(1) (2) (3)

Hispanic broker 0.028⁎ 0.017+ 0.179⁎

(0.009)⁎⁎ (0.009)⁎⁎⁎ (0.008)
Less 50% speak English well 0.024+ 0.023+ 0.023+

(0.013) (0.014) (0.013)
Hispanic broker X less 50% speak
English well

0.029+ 0.025 0.025
(0.016) (0.015) (0.015)

MSA fixed effects Yes
County fixed effects Yes

R2 0.204 0.208 0.23
Observations 20,961 20,002 20,961

Notes: The results are based on an ordinary least squares estimation of the APR. Robust
standard errors are in parentheses. The OLS regressions include a condominium indicator,
multi-unit family house indicator, log of combined loan-to-value, log of loan amount, not-
primary residence indicator, no-down-payment indicator, prepayment penalty indicator,
full-documentation indicator, and fixed rate indicator, marital status, self-employed indi-
cator, log of household income, number of years in present job, number of years in current
residence, log of FICO score, indicators for the year of origination, and indicators for the
property’s state of residence.

+ Indicates statistical significance at the 10% level.
⁎ Indicates statistical significance at the 5% level.
⁎⁎ Indicates statistical significance at the 1% level.
⁎⁎⁎ Indicates statistical significance at the 0.1% level.
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borrowers that live in areas where Hispanics are predominantly LEP may
select Hispanic brokers. To assess potential sorting effects, we estimate a
linear probability model29 where the dependent variable is equal to 1 if
the broker is Hispanic and 0, otherwise, and all of the dependent variables
from Eq. (2) are interacted with an indicator variable equal to 1 if His-
panics in the areas are predominantly LEP. Column (1) of Table 7 shows
results without any interactions across year and states, while column
(2) presents results with year interactions and column (3), results of
the interactions of state and year with the dummy indicator.

The probability of choosing a Hispanic broker is significantly higher
if the borrower lives in areas where Hispanics are predominantly LEP.
This suggests that there is a demand for speaking the same language.
However, it is unclear whether these respective borrowers are more
or less creditworthy than the average. While it seems that borrowers
with higher credit scores are more likely to choose Hispanic brokers,
the borrowers are more cash-constrained. Lower income and higher
debt-to-income ratios are associated with a greater probability of
choosing a Hispanic broker relative to a non-Hispanic white broker.
We also note that while the independent variables are statistically sig-
nificant, the interactions of these variables with living in an area
where Hispanics are predominantly LEP are not. Not surprisingly, the
joint significance of the interactions is not statistically significant at
the 5% level for the baseline specification. However, interacting the indi-
cator variableswith that of state and year indicators, we find that the in-
teraction effects are statistically significant at the 5% level. This suggests
that there is differential sorting across year and state.

To further investigate the potential of borrower sorting, we analyze
the effect of APR by loan types and property type. That is, we re-
estimate Eq. (2) on the sub-sample of adjustable rate mortgage
(ARM) and fixed-rate loans, as well as on the sub-sample of single fam-
ily home,30 condominium, and 2–4 unit homes. Results are reported in
Table 8. We find that the effect is mainly driven by borrowers who
chose fixed-rate loans and single family homes. This result is somewhat
surprising given that the probability of choosing a Hispanic broker was
higher for Hispanic borrowers that were more cash-constrained and
that more Hispanic borrowers in areas where Hispanics are predomi-
nantly LEP apply for loans that are for 2–4 unit homes. One would
29 Results are similar if we estimate a probit model.
30 Single family units include single family homes, PUD attached, or PUD detached
homes.
have expected that cash constraints would induce borrowers to choose
an adjustable-rate loan rather than a fixed-rate loan since initialmonth-
ly payments are lower. Unfortunately, data limits our ability to further
unravel the source behind this relationship.

However, to the extent that these results reflect borrower character-
istics and explain our results, we are able to estimate whether there are
differences in the probability of default across broker ethnicity and His-
panic borrowers that live in areas where Hispanics are predominantly
LEP. Table 9 presents a linear probability model31 of the probability of
default. We define the probability of default as the probability that the
loan was 60 days past due at any point from origination up to October
2011.32 We do not find that the type of broker affects the probability
of default for Hispanic borrowers in areaswhere Hispanics are predom-
inantly LEP. This suggests that the creditworthiness of Hispanic bor-
rowers that live in areas where Hispanics are predominantly LEP and
select Hispanic brokers does not easily explain lower loan prices. Inter-
estingly, we find that in the overall sample, Hispanic borrowers are
more likely to default if they work with a Hispanic broker than a non-
Hispanic white broker. However, this result is not consistent across all
sub-samples.

The aforementioned results suggest that the types of loans rather
than borrower characteristics may explain the differences. Whether
these respective loans were chosen because of better communication
between the broker and borrower, because of differential preferences
of Hispanic borrowers in areas where Hispanics are predominantly
LEP, or because of product choice availability by Hispanic brokers that
work with Hispanic borrowers in areas where Hispanics are predomi-
nantly LEP, unfortunately, cannot be disentangled. Undocumented His-
panics in some areas of the country, for instance, use an Income Tax
Identification Number (ITIN) to obtain the so-called “ITIN mortgages”
(Diaz McConnel and Marcelli, 2007). Our data, unfortunately, cannot
identify such loans. However, the limited studies on ITIN loans indicate
that they required more careful and intensive underwriting process
(justifying higher fees) and that their respective loan outperforms
other mortgage products (Del Rio, 2010). The tougher underwriting
standards for ITIN mortgages may give less flexibility to Hispanic bro-
kers to give special discounts to undocumented immigrants. Even
when undocumented immigrants used Hispanic brokers to obtain ITIN
31 Results are similar if we estimate a probit model.
32 The default probability is derived bymerging theNewCentury datawith the Core Log-
ic data of loan performance for subprime and Alt-A mortgage loans.



Table 7
Linear probability of choosing Hispanic broker.

(1) (2) (3)

Less than 50% English speaking
(LEP)

1.779⁎⁎ 1.688⁎⁎ 1.466⁎

(0.653) (0.657) (0.718)
Debt to income 2.146⁎⁎⁎ 2.235⁎⁎⁎ 2.177⁎⁎⁎

(0.607) (0.609) (0.610)
LEP ∗ debt to income −0.908 −1.183 −1.244

(1.005) (1.020) (1.030)
Log combined loan to value 0.034 0.033 0.046

(0.045) (0.045) (0.045)
LEP ∗ log combined loan to value −0.028 −0.024 −0.052

(0.087) (0.087) (0.088)
Log loan amount −0.015 −0.017 −0.018

(0.015) (0.016) (0.016)
LEP ∗ log loan amount −0.011 −0.006 0.002

(0.024) (0.024) (0.028)
Log (income) −0.050⁎⁎ −0.047⁎⁎ −0.048⁎⁎

(0.016) (0.016) (0.016)
LEP ∗ log income −0.003 −0.011 −0.008

(0.026) (0.027) (0.027)
Log FICO 0.336⁎⁎⁎ 0.332⁎⁎⁎ 0.322⁎⁎⁎

(0.053) (0.053) (0.053)
LEP ∗ FICO score −0.215⁎ −0.202⁎ −0.190⁎

(0.089) (0.089) (0.089)
Full documentation −0.022⁎ −0.021⁎ −0.024⁎⁎

(0.009) (0.009) (0.009)
LEP ∗ full documentation −0.001 −0.004 0.007

(0.015) (0.015) (0.015)
Fixed rate 0.004 0.004 0.007

(0.015) (0.015) (0.015)
LEP ∗ fixed 0.004 0.003 0.002

(0.027) (0.027) (0.028)
Self employed 0.028⁎⁎ 0.029⁎⁎⁎ 0.024⁎⁎

(0.009) (0.009) (0.009)
LEP ∗ self employed −0.027+ −0.030⁎ −0.016

(0.014) (0.014) (0.014)
Job tenure 0.002⁎ 0.002⁎ 0.002⁎

(0.001) (0.001) (0.001)
LEP ∗ job tenure −0.001 −0.001 −0.001

(0.001) (0.001) (0.001)
Housing tenure 0 0 0

(0.001) (0.001) (0.001)
LEP ∗ house tenure 0.001 0.001 0.001

(0.002) (0.002) (0.002)
No down payment 0.006 0.007 0.002

(0.011) (0.011) (0.011)
LEP ∗ no down payment 0.02 0.018 0.027

(0.018) (0.018) (0.019)
Married −0.013+ −0.013+ −0.014+

(0.007) (0.007) (0.007)
LEP ∗ married 0.006 0.007 0.008

(0.012) (0.012) (0.012)
Not primary house −0.025+ −0.023 −0.029+

(0.015) (0.015) (0.015)
LEP ∗ not primary house 0.002 −0.003 0.004

(0.026) (0.026) (0.027)
Condo −0.026+ −0.026+ −0.032⁎

(0.014) (0.014) (0.014)
LEP ∗ condo −0.053⁎ −0.054⁎ −0.031

(0.023) (0.023) (0.024)
Multi-unit 0.071⁎⁎⁎ 0.070⁎⁎⁎ 0.096⁎⁎⁎

(0.015) (0.015) (0.015)
LEP ∗ multi-unit 0.017 0.018 −0.034

(0.021) (0.021) (0.023)
Year fixed effects Yes Yes Yes
State fixed effects Yes Yes Yes
Year & LEP interactions Yes Yes
State & LEP interactions Yes

Adjusted R2 0.093 0.093 0.099
Observations 22,994 22,994 22,994

Notes: The results are based on an ordinary least squares estimation of the probability of
choosing a Hispanic broker for a sub-sample of 30 year, first-lien mortgages by Hispanic
borrowers. Robust standard errors are in parentheses.

+ Indicates statistical significance at the 10% level.
⁎ Indicates statistical significance at the 5% level.
⁎⁎ Indicates statistical significance at the 1% level.
⁎⁎⁎ Indicates statistical significance at the 0.1% level.
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loans, Hispanic brokers needed to spend more time preparing and un-
derwriting ITIN loans than other loans. This would lead to higher fees
for ITINmortgages relative to non-ITINmortgages.While we are unable
to control for the effect of ITIN loans in our results, the existing studies
suggests that β̂4 may be biased towards zero if there are a significant
portion of ITIN mortgages in our data.

We do note, however, that the APR for low/no documentation loans
and fixed loans, are in general, higher than full documentation loans.33

This suggests that the lower APR is not reflective of the loan product,
per se, but potentially unobservable characteristics associatedwith the re-
spective loan products.
4. Conclusions

Because the ability to successfully engage in financial services im-
pacts the ability of individuals to save, borrow, increase wealth, or
own a home, the impact that English proficiency has on an individual's
ability to engage in financial servicesmay be the foundation fromwhich
all other socioeconomic outcomes originate. Our paper provides some
evidence that language barriers may be an important component in
assessing the difficulties that non-English speakers face in bridging the
gaps with the rest of society. Our results show that Hispanic borrowers
that live in areas where Hispanics are predominantly LEP have lower
APRs if their loans are originated by Hispanic brokers relative to non-
Hispanic white brokers. The lower APR translates to a present-value
benefit of about $478 over 5 years and $1697 over 30 years, for the av-
erage loan amount and APR.We interpret these results as a reflection of
the language barriers that LEP borrowers face during themortgage pro-
cess. With Americans struggling to make ends meet, and house prices
continuing to increase, these savings are nontrivial.

We note, moreover, that our estimates may serve as a lower bound
on the true effect of language barriers since our results are based on
the population that actually applied and received a mortgage. Further-
more, it is a lower bound if those that were discouraged by the language
barriers are not included.

Our results also contribute to the cultural affinity literature where
we see differential effects in mortgage pricing if members are of the
same race or ethnicity. The existing literature had only focused on
loan disposition. Further, our results suggest that language affinity is
also important in explaining differential outcomes.

Our results are presented with the caveat that measurement error
is inherent in our formulation of the borrower's English fluency and
broker's Spanish fluency. Enhanced data collection that includes the
language(s) used during the application process would further the re-
searchers' ability to examine this issue. Future studies would be able
to support or refute our finding that a market for language services is
not only functioning, but also provides important economic benefits to
individuals that generally have lower socio-economic outcomes as a
consequence of lower English ability. Also, our results are based on the
New Century data, a large subprime lender, known for questionable
lending practices. Given that the broker's behaviors are not representa-
tive of lender behavior in general, our conclusions are limited to New
Century broker practices. Lastly, our various empirical specifications
show that our results are mainly driven by fixed-rate loans rather
than adjustable-rate loans. To the extent that there are unobservable
characteristics that are associated with fixed-rate loans originated by
Hispanic brokers that explain the lower APRs for Hispanic borrowers
in areas where Hispanics are predominantly LEP, our conclusions may
be weakened. Extensions of this research can incorporate the popula-
tion of discouraged individuals who do not seek a mortgage because
of the language barriers as well as results based on a more diverse
population.
33 For example, the average APR for no documentation loans is 9.72 compared to 9.48 for
full documentation loans.



Table 8
Effect of Hispanic broker on APR, by loan type.

ARM Fixed rate Condo 2–4 units Family

(1) (2) (3) (4) (5)

Hispanic broker 0.043⁎⁎⁎ 0.029⁎⁎ −0.007+ −0.045 0.066⁎⁎⁎

(0.011) (0.051) (0.041) (0.051) (0.014)
Less 50% speak English well 0.028 0.025 0.020 −0.074 0.043⁎

(0.016) (0.076) (0.062) (0.066) (0.021)
Hispanic broker ∗ less 50% speak English well −0.028 −0.255⁎ 0.077 0.047 −0.065⁎

(0.019) (0.129) (0.071) (0.072) (0.026)

R2 0.845 0.636 0.791 0.761 0.781
Observations 19,356 1700 1665 2008 17,383

Notes: The results are based on an ordinary least squares estimation of theAPR. Robust standard errors are inparentheses. TheOLS regressions include a condominium indicator,multi-unit
family house indicator, log of combined loan-to-value, log of loan amount, not-primary residence indicator, no-down-payment indicator, prepayment penalty indicator, full-documenta-
tion indicator, and fixed rate indicator, marital status, self-employed indicator, log of household income, number of years in present job, number of years in current residence, log of FICO
score, indicators for the year of origination, and indicators for the property’s state of residence.

+ Indicates statistical significance at the 10% level.
⁎ Indicates statistical significance at the 5% level.
⁎⁎ Indicates statistical significance at the 1% level.
⁎⁎⁎ Indicates statistical significance at the 0.1% level.

Table 9
Linear probability of default, 60 days past due.

All No
documentation

ARM Fixed

(1) (2) (3) (4)

Hispanic broker 0.015+ −0.0103⁎ 0.126⁎⁎ 0.025⁎⁎⁎

(0.008) (0.011) (0.009) (0.032)
Less 50% speak
English well

−0.004 −0.004 −0.004 −0.017
(0.013) (0.0157) (0.013) (0.048)

Hispanic
broker X less 50%
speak English
well

0.001 −0.001 0.001 0.017
(0.014) (0.018) (0.015) (0.055)

R2 .0295 0.321 0.310 0.206
Observations 19,177 11,800 17,715 1462

Notes: The results are based on an ordinary least squares estimation of whether the loan
was 60 days past due at any point from origination up to October 2011. Sample is based
on amerged data set of New Century and Core Logic. The results are based on an ordinary
least squares estimation of the APR. Robust standard errors are in parentheses. The OLS re-
gressions include a condominium indicator, multi-unit family house indicator, log of com-
bined loan-to-value, log of loan amount, not-primary residence indicator, no-down-
payment indicator, prepayment penalty indicator, full-documentation indicator, and
fixed rate indicator, marital status, self-employed indicator, log of household income,
number of years in present job, number of years in current residence, log of FICO score, in-
dicators for the year of origination, and indicators for the property’s state of residence.

+ Indicates statistical significance at the 10% level.
⁎ Indicates statistical significance at the 5% level.
⁎⁎ Indicates statistical significance at the 1% level.
⁎⁎⁎ Indicates statistical significance at the 0.1% level.
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Appendix 1

To ensure that our sample of loan in our analysis is representa-
tive, we compare our sample of loans to the rest of home purchase
loans originated in the New Century data, all loans originated in
the New Century data, and loans taken from a merged data set
from the OCC Mortgage Metrics database and HMDA data for 2004
to 2006.34 In contrast to the data from New Century, which was a
34 We focus only on the merged database of the OCC Mortgage Metrics and HMDA data
since HMDA data are able to identify the borrower's ethnicity while the OCCMortgage Met-
rics data provide information on the borrower's creditworthiness. Hence, the merged data
sets contain a significantly lower number of loans than the 23 million in the OCC Mortgage
Metrics alone.
subprime lender, the OCC Mortgage Metrics database provides data
on first-lien residential mortgages serviced by selected national
banks. Between 2007 and 2008, this included more than 23 million
first-mortgage loans, comprising more than 90% of all mortgages by
national banks and approximately 40% of all outstanding mortgages.
Hence, by comparing the characteristics of borrowers in the OCC
Mortgage Metrics database to that of our sample, we can infer
whether our conclusions can be potentially generalized to the rest
of the population.

Appendix Table 1 presents the sample of 30-year, first-lien
loans for Hispanic borrowers from the HMDA/MM data for 2004–
2006. While there are differences between our sample from the
New Century data, including FICO, loan amount and condo/
multi-unit property type, these samples are still comparable. The
differences between the two data are likely due to the fact that
New Century focused on non-prime loans—91% of the loans in
the New Century data are adjustable-rate mortgages loans
(ARM) vs. 3% of HMDA/MM loans—and thus possibly lower quali-
fied borrowers.
Appendix Table 1
HMDA/MM 2004–2006, Hispanics.
30 yrs, 1st lien
HP
 All
FICO
 697.31
 697.76

−62.25
 −62.51
LTV
 0.82
 0.74

−0.2
 −0.25
DTI
 38.6
 45.21

−147.85
 −275.03
Loan amount ($1000s)
 175.14
 182.87

−108.09
 −110.81
ARM
 0.03
 0.03

−0.17
 −0.18
Interest at origination
 6.32
 6.33

−0.78
 −0.82
Owner occupied
 0.91
 0.91

−0.28
 −0.28
Condo or multi-unit
 0.01
 0.01

−0.11
 −0.1
Observations
 144,841
 226,741
Notes: The number of observations reflects the total count for Hispanics in each column
category, not the number of non-missing observations.
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Appendix Table 2
Effect of Hispanic broker on APR, robustness checks.
Hispanic broker cut-offs:
 Comparison
group
90%
 70%
 Non-Hispanic
broker
(1)
 (2)
 (3)
Hispanic broker
 0.044⁎⁎
 0.062⁎⁎⁎
 0.047⁎⁎⁎
(0.016)
 (0.011)
 (0.012)

Less 50% speak English well
 0.012
 0.037⁎
 0.028+
(0.023)
 (0.016)
 (0.017)

Hispanic broker ∗ less 50% speak
English well
−0.036
 −0.056⁎
 −0.044⁎
(0.028)
 (0.021)
 (0.021)

R2
 0.778
 0.781
 0.787

Total number of observations
 14,542
 24,302
 22,314
Notes: The results are based on an ordinary least squares estimation of the APR. Robust
standard errors are in parentheses. The OLS regressions include a condominium indicator,
multi-unit family house indicator, log of combined loan-to-value, log of loan amount, not-
primary residence indicator, no-down-payment indicator, prepayment penalty indicator,
full-documentation indicator, and fixed rate indicator, marital status, self-employed indi-
cator, log of household income, number of years in present job, number of years in current
residence, log of FICO score, indicators for the year of origination, and indicators for the
property’s state of residence.

+ Indicates statistical significance at the 10% level.
⁎ Indicates statistical significance at the 5% level.
⁎⁎ Indicates statistical significance at the 1% level.
⁎⁎⁎ Indicates statistical significance at the 0.1% level.
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