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In I"'# , U.S. median home values began falling in a precipitous slide that destroyed the home equity of mil-
lions of U.S. homeowners and in turn, shook their con ! dence. An aggregate national view, however, hides
the di $erential impacts of the housing boom and bust on minority populations across the country. In ™
before the onset of the housing bubble, almost half of every black and Hispanic household owned their
own homes (%& and (" .& percent, respectively), compared to almost three-quarters of white households
(#%percent).

While the U.S. housing market recovery is fully underway and housing values continue to rise after their
hard fall, the story has hardly improved. According to census data, ( percent fewer black households live
in homes they own in ")) as compared to !"™ , dropping the ownership rate to  %*( percent. For the
same time period, the ownership rate of white and Hispanic households was essentially unchanged. This
paper takes a look back on the diverging experiences of white, black, Asian, and Hispanic Americans and
explores the current access minority groups have to mortgage credit. The disparities in current access and

past experience continue to challenge the goals of equal opportunity for all.

SECTON !'. HOME MORTGAGE
APPLICANTS: SHRNKING DIVER3TY

Current Composition of Mortgage Applicants

To understand the di $erences seen within the pool of mortgage applicants, it is ! rst important to under-
stand that there are substantial income di  $erences between white, black, Asian, and Hispanic populations
in this country, and these fundamental disparitiesa  $ect the abilities of members of each group to accumu-
late ! nancial assets, such as savings for a down payment on a home loan. White Americans, on average,
earn $*!' thousand per household. In comparison, black American households earn $ +' thousand and His-
panic Americans $ %-+thousand on average. Asian Americans are generally much morea " uent, making the
most of any group at $ ## thousand per household on average. On average, lower incomes mean a greater
share of earnings goes towards living expenses and less towards savings.  Itis then unsurprising that blacks
and Hispanics are less likely to have the savings needed to apply for a mortgage to make a home purchase,
and therefore end up renting.

Mortgage applicants, however, tend to be more a " uent than the population in general. Mortgage appli-
cants for home purchase loans in !")! have a median income of $ *# thousand, or !" percent higher than
the national median of $ (* thousand. The same applies for racial/ethnic groups. Those who do apply for

a home loan tend to be each group ®more a" uent members. However, even among mortgage applicants,
there are large disparities by race. Black and Hispanic applicants for conventional home loans earn much

less than their white counterparts - by more than !( percent. Federal Housing Administration (FHA) loan
applicants play on a more level ! eld. Within this set, blacks and Hispanics earn $ %&and $%( thousand a
year - )%+ and )" .* percent less than white FHA applicants, respectively.

In turn, the pool of applicants for primary mortgages does not re #ect the diversity of the U.S. population as
awhole. Blacks make up )!.) percent of the total population, yet submitted only * percent of all applications
for primary mortgage loans in ")l . There is a similar drop-o $ for Hispanics. Making up )#.+ percent of the
total U.S. population, Hispanics contribute only ' .%percent of these applications. These discrepancies are
exacerbated within the pool of applications for conventional mortgages. Black applicants submit only 1!
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Table !: Median household income (in thousands of dollars)

All White Black Asian Hispanic
Income of the total U.S. population " "# $% && '$
Income of applicants for purchase mortgage "& &( 1$ ) "%
...... applying for a conventional loan ) )* 1% %' 1&
...... applying for a FHA loan I$ " ] "( 'l

Notes: Data for the total population is drawn from the #(** 1 -year American Community Survey (ACS). Data on mortgage
applications is drawn from  #(*# HMDA records. See the Data section in the Appendix for a discussion of HMDA records
and ! Iters used. The median income of applicants assumes a one-to-one application-to-applicant ratio. See Appendix
Table ** for the full set of income results.

of the applications for conventional home loans and Hispanics only I'." percent. On the other hand, whites
submit "%.) and Asians &* percent of conventional applications despite making up "$ and '." percent,
respectively, of the total U.S. population. The racial and ethnic composition of FHA loans, with lower down
payment requirements, more readily re " ects the composition of the U.S. as a whole. Among the set of FHA
applications for a home loan, !" .) percent are from white applicants, *(.* from black, *".! from Hispanic
and $.# percent from Asian.

Figure !: Racial/ethnic composition of the U.S. population versus home loan applicants.

i i i i i
0% 25% 50% 75% 100%

1

i i i i
0% 25% 50% 5% 100%

. White . Black . Asian Hispanic . Other

Notes: See notes from Table *. Successful applications for this graphic are considered those that resulted in the loan being originated.
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Table ! : Racial/ethnic composition of the U.S. population versus home loan applicants

White Black Asian Hispanic Other
Total population " % #$/0 %! % #&" % "%
Primary mortgage applications 1%." % 1 % ("% ) .98 #94 %
Conventional mortgage applications ). % $) % &# (.96 #YRY0
FHA mortgage applications . % #* ".$% #.(% #".980

Notes: These numbers accompany Figure # See the Appendix Table ' for similar percentages for home re ! nancing
applications.

Changing Number of Mortgage Applications Through the
Recovery

Between $*#* and $*## the number of applications for primary mortgages to purchase a home was still
falling along with overall home sales. As national home values continued to drop, falling ) #percent from
January $*#* to December $*## the total number of applicationsin  $*##fell &% percent from the annual total

in the previous year. The drop in applications was most notable among black (- #%%percent) and Asian (- #".%
percent) applicants and for FHA loan applications in general (-  #&$ percent).

Table ": The pattern of applications for primary mortgages to secure home purchase

All White Black Asian  Hispanic
Number of applications in ~ $*#$  $*( $* # #& )¢ #) S #%&% $" %&)
Change between $*##and $*#$ #." % #(.) % ! .9%8% #% % %" %
Change between $*#* and $*## -&.$% (! % #5980  H#".%%%0 -&" %
Subset: Conventional loan applications
All White Black Asian  Hispanic
Number of applications in  $*#$ #(& ,"*) # #PHS %NS ##" )( 1
Change between $*##and $*#$ $".9%86 $($% #H.(% "% #(.9%806
Change between $*#* and $*## % * &% "M% H#B) % %&%
Subset: FHA loan applications
All White Black  Asian  Hispanic
Number of applications in ~ $*#$ )!$ *%# (%.%3$! )&H#'$S "™ "$% #(,#
Change between $*##and $*#$ -*.)% *0% * "% $) % #8&%

Change between $*#* and $*## -#&%% #&"% $*.(% #)% #'.%%6

Subset: VA loan applications

All White Black Asian Hispanic
Number of applications in ~ $*#$  $%('(" #( (" $( $"& " $( #&&"
Change between $*##and $*#$  #1.) % #)% #% $!' % #Pb
Change between $*#* and $*## #9% #'% ($% $#"%  #$&%

Notes: Mortgage application counts are drawn from  $*#*, $*## and $*#$ HMDA records. See the Data section in the
Appendix for a discussion of HMDA records and ! lters used. See Appendix Table ) to review the changes in applications
for home re ! nancing.
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In January !"#! | national home values hit bottom, but the home value increases over that year began to
bolster con ! dence. Record low interest rates provided an opportunity for many aspiring homeowners and
investors to purchase bargain value homes. During the ! rst year of the housing market recovery we began
to see increased con ! dence directly translate into a signi ! cant pick-up in the number of new applications
for home purchase loans. In !"#! | the total number of applications for a primary home purchase mortgage
was #$$ percent higher thanin  !"##. However, much of this pick-up in loan application activity was arguably
driven by investors and the a " uent: the increase between !"## and !"#! is primarily within the conventional
loan market. The annual number of FHA loan applications remained essentially the same, down " Y%percent
from the total countin  I"##.

While not totally left out of the surge in those seeking homeownership, the increases from black and His-
panic applicants are small compared to whites and Asians. Applications from white and Asian applicants for
home purchase loans wentup #&%and #'.( percent, respectively, between !"## and !"#! . Comparatively, the
number of applicationsin !"#! from blacks and Hispanics were only )." and ' .$ percent higher, respectively,
than in !"##. Across all groups, the increases in the number of applications were driven by the market for
conventional primary loans. Interestingly, the increase in conventional home purchase applications is com-
parable between Asian and black applicants, !" .$ and #%& percent respectively, though whites still outpace
at !&.! percent, and Hispanics still lag at #&' percent.
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Mortgage Options and Application Success

Not only are there large di ! erences in the general characteristics of mortgage applicants across race and
ethnic groups, there are also signi ! cant di! erences in the success of these applicants through the approval
process.

Since it has lower down payment requirements than a conventional loan, an FHA loan is often a better
choice for low-income households who do not have su " cient savings for a conventional loan. Given our
previous discussion on the income disparities across races, it is unsurprising that black and Hispanic ap-
plicants, unlike white and Asian, are more likely to apply for an FHA loan. Over half of the applications

from black applicants ( "#.$ percent) and %& percent from Hispanic applicants, are for HUD-backed FHA
loans. In comparison, only '& .( percent of white applicants and )&.%percent of Asian applicants turn to FHA
mortgages to ! nance their home purchase. Because of this, and the large di ! erences in the distributions of
income reported between FHA and conventional loan applications, even within each racial/ethnic group «a,
it is useful to consider the loan types to be two separate tracks when analyzing the success of applicants by

race or ethnicity.

Table ": Breakdown of primary mortgage applications by racial/ethnic group

White Black Asian Hispanic

Percent of applicant racial/ethnic group by loan type

Conventional loan %( % WHN #H)% " %
FHA loan ‘& (% "#H.$% )& %& %
Denial rate (of all complete applications)
... for a conventional loan (&9%06 )" $% ()% (%
... foran FHA loan 0#% )NJ)% (*."% (+#%
Origination rate (of all applications submitted)
... for a conventional loan #% $H' % %% "#."%
... for an FHA loan #H.W "% %% %."%
Percent of all applications submitted
... where funds were originated #).98 "™ )% NU% %" %
... where the applicant declined funds after approval "H% ') % "(% $%
... where funds were denied by ! nancial institution &0 (*.'% ()#% (%#%

... Where the application was withdrawn or leftun ! nished (&$% ().*% ().)% () .%n0

Notes: See notes from Table (. See Appendix Table (& for the full set of results.

[0 within racial/ethnic groups the median income stated on FHA applications by white, black, Asian, and Hispanic applicants is O,
'%, and )( percent lower, respectively, than the median income reported on conventional loan applications, in order, from those same
groups.
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Conventional

Conventional loan applications from black applicants are I." times as likely to be denied compared to an
application from a white applicant. A full quarter of all conventional applications from black applicants

are rejected by a ! nancial institution, compared to only  #%%percent of applications from white applicants.
Applications from Hispanic applicants don  ®fare much better; with a denial rate of  1# percent, Hispanic ap-
plications are almost twice as likely to be denied. The denial rate for applications from Asian applicants ( #&!
percent) is slightly higher than white applicants ~ Qlenial rate. It is not possible to distinguish discrimination

in approval procedures from the characteristics of the lender from HMDA data alone. While HMDA data
report income and the value of the loan, credit scores and other necessary data are unavailable.

Income alone is not useful when trying to uncover why denial rates are higher among black and Hispanic
applications. Lower-income applicants are likely applying for less expensive housing. Even comparing the
loan value as a multiple of annual income is vastly insu " cient. Applicants with better credit scores are
often quoted lower rates. Using real quote data from Zillow ® Mortgage Marketplace, we found that the
average APR quoted by participating banks for individuals with a credit score above 1$ was "."# percent,
while inquiries with credit scores between  %!$and %"$were quoted ".( percent. Without rate or loan-term
information, we cannot estimate traditional debt-to-income ratios that compare monthly housing debt pay-
ments (with interest) as a fraction of monthly income. In fact, the median loan-value-to-annual-income ratio
is comparably similar between originated and denied applications, with the exception of applications from
Asian applicants, whose loan-value-to-annual-income ratio is ) .& percent higher among denied applicants
than among loans resulting in the origination of funds.

Table !': Nominal information stated on conventional mortgage applications by racial/ethnic group

White Black Asian Hispanic

Median income (in $ #$$3$) of applications # ) )" *
...... that resulted in the origination of funds " %( )% %!
...... denied by the ! nancial institution %! “( * "(
Median requested loan value as a muliple of income ) I .&& ! P
...... that resulted in the origination of funds 1) I .&& )% I
...... denied by the ! nancial institution 1.&& L & # I xx

Notes: Data on mortgage applications is drawn from  !$#! HMDA records. See the Data section in the Appendix for a
discussion of HMDA records and ! Iters used. The median income and loan value of applicants assumes a one-to-one
application-to-applicant ratio. See Appendix Tables  ##and #! for full income and loan-value-to-annual-income results.

FHA

While denial rates among FHA applications are still higher for black applicants than any other group, it is
interesting that moving from the pool of conventional loan applications to FHA applications drops the denial

rates for applications from black and Hispanic applicants and increases the denial rate for white and Asian
applicants. FHA applications from black applicants remain more likely to be denied, but are now @nly O
times as likely as a white applicant to be denied, with a denial rate of I .1 percent. Among the pool of FHA
applications, applications from Asian applicants are more likely to be denied, though marginally, than those

from Hispanic applicants, with a denial rate of ~ #).* and #(.' percent, respectively.
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Table ! : Nominal information stated on FHA mortgage applications by racial/ethnic group

White Black Asian Hispanic

Median income (in $ !,"" ) of applications #$ %& $" %ott
...... that resulted in the origination of funds # #" $( %$
...... denied by the ! nancial institution #l %# ## %(
Median requested loan value as a muliple of income (5% (&& )" ).($
...... that resulted in the origination of funds ($# (&% ))» ).((
...... denied by the ! nancial institution (. ) M ) .$* ) %"

Notes: See notes from Table #.

Mortgage Experience

Since HMDA data can ®reveal how people feel about the mortgage process experience or uncover perceived
racial or ethnic bias in the home mortgage ! nance system, which in itself can discourage minority applicants
from the goal of homeownership, Zillow conducted a survey to obtain information unavailable in HMDA
records. We surveyed "™ U.S. individuals that applied for a mortgage in the past three years. [

A majority of respondents from each ethnic group surveyed had an overall positive experience when apply-

ing for a mortgage. Fifty seven percent of whites and blacks, and  #&and $) percent of Asians and Hispanics,
respectively, rated their experience as an eight or above ona  !" -point scale. Given all the paperwork and
the signi! cant ! nancial commitment involved with a mortgage, it is not surprising that these numbers are

not higher. However, a minority within each ethnic group surveyed felt that their race had at least some

in" uence on their experience trying to obtain a mortgage. Blacks ()) percent), Hispanics ()' percent), and
Asians ((# percent) are all signi ! cantly more likely than whites ( !%percent) to believe their race or ethnic-
ity was a contributing factor in their experience. It is possible that in order to navigate a ! nancial system
where racial bias exists, minorities may respond by shopping for mortgages within their networks. For ex-
ample, Hispanics and Asians are more likely than other groups to go with a recommended lender, while
black and Hispanic applicants are more likely to recommend their lender to others. So stating that race was

a contributing factor does not necessarily translate into discrimination. It could also signal that by ! nding a
lender within their own network or community (de I ned along racial or ethnic lines), respondents felt that
their race bene ! ted them. Of course, itis still important to understand that even under this scenario, having

to limit sources of funding to those only within a given network could be costly.

The costs of actual or perceived racial bias are also measured in time and e +ort, not just by more limited
funding sources. Among respondents who felt that race was a factor in their mortgage application experi-

ence, applicants were signi ! cantly more likely to have shopped around for multiple mortgage rates. These
respondents may have shopped around until they felt race was no longer to their disadvantage. Perhaps

for this reason, blacks and Hispanics, the two groups most likely to believe race was a factor, are more likely

to have their mortgage process take longer. Twenty percent of black applicants and 1& percent of Hispanic
applicants spent three months or more in the pursuit of a home purchase loan compared to only I( and *
percent of whites and Asians, respectively. See Figure (.

[l Reported are some of the ! ndings of an Ipsos poll conducted December [*th - (* th, (") on behalf of Zillow. For the survey, a
sample of "™ randomly-selected adults aged & and over residing in the U.S. who have applied for a mortgage in the past three years
were interviewed via Ipsos@QJ.S. online panel. With a sample of this size, the results are considered accurate within +/- )." percentage
points * times outof (", of what they would have been had the entire population of adults in the U.S. who have applied for a mortgage

in the past three years been polled. The margin of error will be larger within sub-groupings of the survey population. The sub-group

of mortgage appliers who fall within each of the following race/ethnicities (Caucasians, African Americans, Asians/Paci ! cIslanders and
Hispanics/Latinos) is !'# , which has a margin of error of +/- ' .% All sample surveys and polls may be subject to other sources of error,
including, but not limited to coverage error, and measurement error. In this report when referencing the survey data the authors used
the terms white and black as a proxy for Caucasian and African American.
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In this same vein, Asians and Hispanics in general are more likely to have considered multiple loans from
multiple lenders, and are more likely to submit more than one application. Twenty seven percent of Asian

and !I" percent of Hispanic respondents claimed to have submitted two or more applications in their pursuit

of home ! nancing, whereas this share is ##and $%percent among black and white respondents, respectively.
This coincides with our ! ndings from #&$#HMDA records: applications submitted by Asians and Hispanics
and approved by the ! nancial institution are declined by the applicants  ".$and %$ percent of the time,
respectively, whereas this share is ' .( among white and ) .%percent among black applications. Survey
results also suggest that blacks are more likely to have considered multiple loans from the same lender.
Whether this translates into separate applications through the same lender is not clear or discernable using
HMDA data.

We discussed earlier that Asian and white applicants are far more likely than black or Hispanic applicants to
apply for conventional loans over FHA loans. Commiserate with this result, Asian and white applicants are
more likely to put at least #& percent down on their mortgage, whereas Hispanic and black applicants are
more likely to have down payments of less than  #&percent. Over forty percent of black survey respondents
reported applying for down payments of ) percent or less. See Figure !.

Figure !: Key Survey Results: Time spent seeking a mortgage
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Figure !: Key Survey Results: Downpayment as a proportion of home value
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SECTON !'. DIFFERENTAL IMPACTS OF
THE HOUSING RECES8ON

From "™ until the beginning of !""# |, national housing values grew at an unsustainable pace. Over those
six years, home values appreciated $%percent, translating to an average annual appreciation rate of &'
percent. In comparison, over the (' years before the bubble ( ()& through ())) ) annual appreciation aver-
aged only *.! percent ™. It soon became clear that home values were ! ying too close to the sun, and like
Icarus, began to plummet. By January !"(! , national home values hit bottom, having fallen Il .& percent
from their peak in April  !""# . During the "rst quarter of !"(! , %(*% of U.S. homeowners with a mortgage
were underwater, owing more than their homes were worth.

As painful as the national story sounds, it hides the di  +erential impacts to di +erent groups across the
country. The housing bubble and its bust were by far a bigger roller coaster for popular supply-constrained
urban areas (like the cities of Los Angeles and San Jose, where home values fell %) and %" percent from
peak to trough, respectively) and in speculative markets with high rates of construction during the bubble

(like the cities of Las Vegas, Phoenix and Miami, where home values fell  $*,'& and " percent, respectively).
Figure * maps the fall in county median home values from their peak level to their troughs.

Figure ": Drop in home values from peak to trough for U.S. counties
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[ Historical appreciation is estimated using data from the Federal Housing Finance Agency (FHFA) House Price Index.
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Figure !: Zipcodes by racial or ethnic pluralities
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Minority groups su ! ered a one-two punch over the course of the housing bubble and bust. Not only were
they predominately located in many of the hardest hit metros (See Figure "), low-income and minority
groups were also often the target of predatory lending for subprime mortgages . A report by the U.S.
Department of Housing and Urban Development (HUD) found that in the years leading up to the bubble,
subprime loans were three times more likely to be written for applicants in low-income neighborhoods than
high-income, and ! ve times more likely in black neighborhoods than white  ['l. By late $%%g&delinquency
rates among subprime loans topped '% percent, but remained below (%percent among FHA and prime
loans D!

An ideal measure to capture the di ! erential experiences of white, black, Hispanic, and Asian homeowners

in the U.S. housing market over the course of the bubble and bust would be to track the value of homes
owned by members of each group. Because this option is unavailable, we instead used median home values
within Z IP codes where the given group composes a larger share of the total population than any other
group to estimate the time path of home values within racial or ethnic communities. The national median

home value associated with a given group in a given month is then the weighted average of these Z IP code
medians, where the weights used are the Z 1P codes@roup member counts. (See the methodology section
on page $' for a discussion of our methodology, the di ! erent speci! cations explored, and our arguments
for this particular choice.) This way, when analyzing the time path of home values for black Americans, only

ZIP codes with a strong black presence are considered and the largest weight is given to the Z IP code with
the greatest black population.

Figure !: Home values within racial or ethnic communities
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Notes: These national race based time series were formed from the Zillow Home Value Index at the zipcode level. We categorize the

zipcodes by race according to the racial or ethinic group with the largest share of the population. For each month, we then estimate the
weighted average home value within these Z IP code subsets, where each Z IP code is weighted by number of group members within
its boundaries.

Figure ) presents these di ! erent time paths. The graph to the left gives the median home value over time
within di ! erent racial/ethnic communities. The graph on the right provides home values relative to their
level in January $%%%t is this indexed graph that is most useful when analyzing the impact of the housing

¥ Gerardi and Willen ( $%%greview the academic literature looking at trends in minority home ownership and the role of subprime
mortgages. Gerardi, K. & Willen, P. ( $%%)& Subprime Mortgages, Foreclosures. and Urban Neighborhoods.  The B.E. Journal of Economic
Analysis & Policy &(' ).

['lus Department of Housing and Development. ( $%%6Unequal Burden: Income and Racial Disparities in SubPrime Lending in America
Washington, DC: Department of Housing and Urban Development.

D1 Apgar, W. C. ($%($. Getting on the Right Track: Improving Low-Income and Minority Access to Mortgage Credit after the Housing Bust
Working paper. Cambridge, MA: Joint Center for Housing Studies, Harvard University.
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recession. For instance, home values in Hispanic communities, located predominantly in areas strongly

a! ected by the bubble and its bust including California, Arizona, and Florida, were more than " # times
what they had been in January of "$$$ by the time they peaked in mid- "$$%. Hit hardest among all the
groups in this study, home values in Hispanic communities dropped &%' percent from the height of the
bubble to the trough in January "$" . Black communities were the second-mosta ! ected group, losing (" .(
percent of their peak home values when the bubble burst. Comparatively, a drop of "( .Y%percentand ') .)
percent was observed within white and Asian communities, respectively.

While home values in Hispanic communities were harder hit, they ~ @e also been faster to recover. From
trough values in early "$™ to November "$'( , home values in black communities increased by '( ." percent,
but are still "( .( percent below their peak levels. In Hispanic communities, the growth since bottoming
has been greater, at "#.( percent, but with further to go, home values in these communities are still down

(" .9%8% from peak. White communities have been appreciating at about the same pace as black communities,
despite not having fallen as far, and are currently only  ‘'( .& percent below their peak home value levels. In
communities where Asians make up the largest share of the population, it is as if the bubble had never

burst - home values are currently only  $.%percento ! their peak levels.

The forecasted growth in home values follows a similar pattern as the recent growth for each group. Home
values in Hispanic communities are forecasted to grow by  '%* percent, Asian communities by '# .%percent,
black communities by *.# percent, and white communities by  *.( percent. With the more moderate growth
expected for black communities and the longer way to go before returning to peak levels, black communities

may end up to be the hardest hit from the housing recession.

Table ! : Zillow housing market metrics for racial/ethnic communities

White  Black Hispanic Asian

Peak to trough (% ("(% &Y% ) )%
Trough to current (&% ("% "#.(% "&.'%
Currentdown frompeak - '(.&% -'(.(% " .%%0 $.9%60
ZHVI ($K) "&( (% .& ") %$%6+
'-year forecast * (% * #% '%.* % '#.9%%

Notes: These numbers accompany Figure %

The Housing Recession by Race: Methodology

Our primary goal is to model the experiences of white, black, Asian, and Hispanic homeowners through

the housing bubble, bust and recovery thus far. Because homeowners  (race and ethnicity information is
generally unavailable in public record data from which home value indices are created, we must turn to
aggregated measures to model the path of home values within communities de I ned by a given race. In
order to be as accurate as possible, we use the Zillow Home Value Index (ZHVI) at the ZIP code level, the
smallest geographical unit available with maximal home value coverage across the United States.

Using population data fromthe "$" ! ve-year American Community Survey (ACS), a natural ! rst pass for this
analysis is to create a simple race-weighted national ZHV | time series. Here, the national median home value
associated with a given racial or ethnic group is a weighted average of the Z  IP codesGnedian home values,
where the weights applied are the Z IP code population counts of the targeted group. Figure + presents
the home value paths for di ! erent minority groups according to this ! rst approach, a race-weighted ZHV |
using all U.S. ZIP codes. In this ! gure, Hispanic home values are down "& percent from their peak levels,
black home values are down "$." percent, white home values are down '&." percent and Asian values are
down '$.( percent. Relative to the results presented in the main body of the report, these values are all
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attenuated towards each other; the experiences of the di ! erent groups are more similar to each other than
when broken out by racial or ethnic communities.

Figure !: Simple race weighted home values (not narrowed to racial/ethnic communities)

Level Indexed to Jan "###

$400,000
2.0

$300,000

1.6
\//
$200,000

pd 12-

$100|000 T T T T T T T T T T T T T T T T
2000 2002 2004 2006 2008 2010 2012 2014 2000 2002 2004 2006 2008 2010 2012 2014
- White —— Black Hispanic —— Asian - White —— Black Hispanic —— Asian
Notes: These national race based time series were formed from the Zillow Home Value Index at the zipcode level. For each month, we

estimate the weighted average home value using all Z  IP codes, where each ZIP code is weighted by number of group members within
its boundaries.

Note that for this ! rst approach, the Z IP code with the greatest number of blacks, for example, is weighted
the most heavily, regardless if blacks constitute only a very small minority of the total population within the

ZIP code. This could present a problem if certain groups are systematically (dis)advantaged within certain
ZIP codes. In such cases, the median home value of the Z IP codes could re " ect the median home value of
the majority group, and not the median home values of, say, local black homeowners. Our strategy to better
target the di ! erent experiences of racial or ethnic groups is to limit the set of Z IP codes to those where the
median home value is more likely to re " ect the median home value of homes owned by the targeted group.

Our ! rst iteration of this approach is to include only those Z  IP codes where the racial or ethnic group is of
the majority. The weights used to aggregate the Z IP codes to a national level remain population counts of
the targeted group within each Z IP code. Under an assumption of racial or ethnic clustering, this method-
ology is desirable. Limiting the set of Z [P codes in this way emphasizes the di ! ering home value paths of
the communities of each of the racial or ethnic groups. Note, however, that not all members of the selected
racial or ethnic group in the U.S. are accounted for. Speci ! cally, $$.%percent of whites live in Z IP codes
where they are of the majority, whereas this shareisonly  &"." , (&.% and ) .$ percent for Hispanic, black, and
Asian populations, respectively. Figure $ explores the results using this approach and indicates home values

in Hispanic communities are currently down  (&.* percent from their peak values. In black and white com-
munities, home values are down "& percentand *( percent, respectively, from peak. In Asian communities,
de! ned by ZIP codes with a majority Asian population, home values are  ".$ percent above peak.

Our second iteration of this racial clustering approach is to include only those Z IP codes where the racial
or ethnic group is of the plurality versus majority, (i.e., they compose the greatest share of the total popu-

lation of all other racial/ethnic groups). The weights applied in the weighted average are still the Z IP codesO®
population counts of the targeted group. Relative to the majority approach in the I rst iteration above,
this approach improves the coverage of the U.S. population while producing similar overall results for each

group. Speci! cally, whites living in Z IP codes where they are the plurality compose '( percent of the total
U.S. white population and &#.+, %*&, and *+." percent for the black, Hispanic, and Asian populations, respec-
tively. Given the similarity of the majority and plurality approaches but the better population coverage of

the latter, the results from the plurality approach are presented in the body of the paper above.

"# Section $: Di%erential impacts of the housing recession



Figure !: Home values within racial or ethnic communities de I ned by a majority

Level Indexed to Jan !""™
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Notes: These national race based time series were formed from the Zillow Home Value Index at the zipcode level. We categorize the

zipcodes by race according to the racial or ethinic group with a majority share of the population. For each month, we then estimate the
weighted average home value within these Z IP code subsets, where each Z IP code is weighted by number of group members within
its boundaries.
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APPENDIX

Data

Data covering the entire population was drawn from the 2011 five-year American Community Survey (ACS) at
the ZIP code level. This includes population counts, median income, and ownership rates by race and eth-
nicity. Ownership rates by race and ethnicity were also pulled from the 2000 decennial census to estimate
changes over time in this important metric.

With the exception of survey results (see footnote on page 18), all information covering mortgage applica-
tions and applicants is drawn from Home Mortgage Disclosure Act (HMDA) data. In our analysis, we exclude
loan applications to the Farm Service Agency or Rural Housing Service; loans requested for the purpose
of home improvement or for a second lien on the property; and loans for the purchase or refinancing
of manufactured housing units. We only retain those records where the loan applicant will be occupying
the property, in order to avoid purchases made exclusively for the purposes of investment. We also exclude
those loan records corresponding to approved pre-approval requests that were subsequently not accepted.
That category is subject to optional reporting and so is not a national sample.

Throughout the analysis, both when analyzing census or HMDA data, when race is specified, mixed-race
individuals and mixed-race couples are excluded, though they are included in any "All" category. In the case
of a co-signer on the loan application, application records are excluded if the co-signer has a different race
or ethnicity than the primary applicant.
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Tables

Table !: Racial composition by various populations

Percent of White Black Asian Hispanic
... total population 63% 121%  4.6% 17.3%
... all mortgage applications 68.2% 4.2% 52% 6.1%
........ for home purchase 64.8% 6% 5.3% 9.4%
............. that are successful 68.6% 4.9% 51% 8.4%
........ for refinancing 69.5% 3.5% 5.2% 4.9%
............. that are successful 732% 25% 5.5% 4.1%
... conventional loan applications 70.3% 2.9% 5.9% 4.8%
........ for home purchase 690.8% 2.9% 7.4% 5.4%
............. that are successful 73.4% 2% 7% 4.5%
........ for refinancing 70.4% 2.9% 5.6% 4.6%
............. that are successful 73.5% 22% 5.8% 3.9%
... FHA loan applications 59% 9% 2.8% 13.1%
........ for home purchase 56.8% 10.1% 3.2% 16.5%
............. that are successful 60.6% 8.7% 3% 15.6%
........ for refinancing 62.7% 7.2% 2.3% 7.3%
............. that are successful 702% 5.6% 2.3% 7.2%
... VA loan applicants 62.8% 10.7% 1.3% 6.1%

Notes:Data for the total population is drawn from the 2011 5-year American Community Survey (ACS). Data on mortgage
applications is drawn from 2012 HMDA records. Successful applications for this table are considered those that resulted
in the loan being originated. See the Data section in the Appendix for a discussion of HMDA records and filters used.
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Table 2: The pattern of applications through the housing recovery

(a) Applications for primary mortgages to secure home purchase

All White Black Asian  Hispanic
Number of applications in 2012 2,805,206 1,817,691 169,261 147,564 263,479
Change between 2011 and 2012 13.3% 15.9% 6.4% 14.8% 4.3%
Change between 2010 and 2011 -7.2% -5.6% -12.4%  -13.4% -7.3%
Subset: Conventional loan applications
All White Black  Asian  Hispanic
Number of applications in 2012 1,597,309 1,114,912 46,892 113,985 86,865
Change between 2011 and 2012 23.4% 25.2% 19.5% 20.3% 15.4%
Change between 2010 and 2011 -0.8% 0.7% 3.3%  -12.9% 4.7%
Subset: FHA loan applications
All White Black  Asian  Hispanic
Number of applications in 2012 962,041 546,426 97,132 30,324 158,851
Change between 2011 and 2012 -0.9% 0% 0.3% -2.9% -1.7%
Change between 2010 and 2011 -17.2% -17.3% -20.5% -16.9% -13.4%
Subset: VA loan applications
All White Black  Asian Hispanic
Number of applications in 2012 245,856 156,353 25,237 3,255 17,763
Change between 2011 and 2012 16.9% 19% 10% 26% 12%
Change between 2010 and 2011 10% 13% 52% 21.3% 12.7%
(b) Applications to refinance a primary mortgage
All White Black Asian  Hispanic
Number of applications in 2012 7,050,580 4,900,815 245,155 368,327 342,435
Change between 2011 and 2012 41.7% 42.2% 34% 50.9% 50%
Change between 2010 and 2011 -16.5% -17% -13.9% -11.8% -8.6%
Subset: Conventional loan applications
All White Black Asian  Hispanic
Number of applications in 2012 6,281,280 4,420,285 180,987 353,081 291,793
Change between 2011 and 2012 46.7% 46.6% 46.6% 51.7% 57.8%
Change between 2010 and 2011 -15.1% -15.7% -6.6% -11.2% -3.2%
Subset: Conventional loan applications
All White Black  Asian  Hispanic
Number of applications in 2012 557,619 349,733 40,235 12,647 40,565
Change between 2011 and 2012 1.1% 1.8% -4.2%  25.5% 1%
Change between 2010 and 2011 -32.2%  -33.8% -37.1% -27.5% -31.7%
Subset: VA loan applications
All White Black  Asian Hispanic
Number of applications in 2012 211,681 130,797 23,933 2,599 10,077
Change between 2011 and 2012 48% 52.2% 36.1% 99.9% 49.2%
Change between 2010 and 2011 40.1% 45.6% 30.2% 54.4% 31.1%

Notes: Mortgage application counts are drawn from 2010, 2011, and 2012 HMDA records.
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Table 4: Median Income by Category

All White Black Asian Hispanic

Median Income ($1000) 56 62 39 77 43
... of all mortgage applicants 62 66 55 69 50
... of successful applicants 82 84 63 104 58
.. of denied applicants 65 67 55 80 50
... of conventional loan applicants 84 85 65 102 61
... of FHA loan applicants 56 60 50 66 47
... of VA loan applicants 71 71 72 78 66
... of purchase applicants 67 70 53 85 49
...... for a conventional loan 80 81 59 94 57
...... for a FHA loan 53 56 48 60 45
...... for a VA loan 65 66 64 69 62
... of successful purchase applicants 70 73 56 88 51
...... for a conventional loan 84 84 68 96 62
...... for a FHA loan 55 57 50 62 46
...... for a VA loan 68 68 67 71 64
... of denied purchase applicants 54 57 48 68 44
...... for a conventional loan 60 62 48 75 48
...... for a FHA loan 48 51 45 55 42
...... for a VA loan 58 57 59 63 57
... of re! nance applicants 83 84 66 104 62
...... for a conventional loan 85 86 67 105 63
...... for a FHA loan 64 65 56 83 54
...... for a VA loan 79 78 83 91 77
... of successful re! nance applicants 88 88 70 110 65
...... for a conventional loan 89 90 71 110 66
...... for a FHA loan 68 69 61 88 56
...... for a VA loan 77 77 75 91 72
... of denied re! nance applicants 68 70 60 84 55
...... for a conventional loan 70 72 59 85 55
...... for a FHA loan 55 57 50 71 49
...... for a VA loan 74 71 85 86 74

Notes: The median income in the ! rst row, the national median, is pulled from the 2011 ACS 5-year survey at the ZIP code
level. The ZIP code median incomes are accumulated to form a national median via averages weighted by the population
counts of the given groups. Data on mortgage applications is drawn from 2012 HMDA records. Applicants are assigned
to home value tiers via their ZIP code. Home value tier cutoffs were set by dividing all estimated home values within a
metro area into three ordered groups. ZIP codes were then assigned to tiers according to the relative position of the
ZIP code median to the metro home value tier cutoffs. Successful applications for this table are considered those that
resulted in the loan being originated. See the Data section in the Appendix for a discussion of HMDA records and ! Iters
used. The median income of applicants assumes a one-to-one application-to-applicant ratio.
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Table ! : Loan-value-to-annual-income ratio by sub-population

Arrualecome— All  White Black Asian Hispanic
.. of all applicants A I #$ 1.%& m P
... of successful applicants I1# I #% 1%& 1&( I."&
.. of denied applicants 1.%&  1)( % ) H#* r(
.. of conventional loan applicants L #&  1L*$ L N
... of FHA loan applicants [ 2 N I G ) #$
.. of VA loan applicants P& & ) ) P (%
.. of purchase applicants b %& M) % ).%)
...... for a conventional loan Ly s 1) I .$! I .'%
...... for a FHA loan L#  1.&& L) % ).1&
...... for a VA loan LS# L") ) &% )%
.. of successful purchase applicants % 1'& ) ) A
...... for a conventional loan 1)% '1$ 1) [ P
...... for a FHA loan 1" 1.& (@& ))% ).
...... for a VA loan 1@$¢ (& re ) ) %
.. of denied purchase applicants P I ) ) ) #
...... for a conventional loan 1.%# 1) (e ) # [
...... for a FHA loan [ S ) #).&$ ) .%*
...... for a VA loan ) I - ) #) )% ) M
.. of re! nance applicants 1 #% I*( )] I .&% I'&
...... for a conventional loan I #* 1. *% | #& 1.&) I'#
...... for a FHA loan L* 1 %% N I $& N(
...... for a VA loan 1)$ I % 1.19% 1.$% 1.%(
.. of successful re ! nance applicants ! .*& | .** A 1.'& b=
...... for a conventional loan Lx #.$" I o#* P %
...... for a FHA loan %% 5% ! .%$ I( )
...... for a VA loan 1.%#  1%* 1)& 1.9$) 1'&
.. of denied re ! nance applicants 1.9%* 1) T ) I &%
...... for a conventional loan 1)& )* )] ) *# 1.&&
...... for a FHA loan L& e ) #( 1.$&
...... for a VA loan 1.%) 1.%$ L#& L$' I %"

Notes: Data on mortgage applications is drawn from  I*#! HMDA records. Applicants are assigned to home value tiers
via their Z IP code. Home value tier cuto +s were set by dividing all estimated home values within a metro area into three
ordered groups. Z IP codes were then assigned to tiers according to the relative position of the Z IP code median to the
metro home value tier cuto  +s. Successful applications for this table are considered those that resulted in the loan being
originated. See the Data section in the Appendix for a discussion of HMDA records and ! Iters used. The median income
of applicants assumes a one-to-one application-to-applicant ratio.
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Table !': Zillow Housing Metrics By Racial/Ethnic Group

The Fall: Peak home values to trough values
Peak to Trough All White Black  Asian Hispanic
... race weighted 22.8% 24.7% -30.0% -25.8% -37.4%
... in zips where given race is the plurality

- 23.6% -32.3% -19.9% 46.2%
... in zips where given race is the majority - 229% -329% -17.4% 47.4%

The Recovery: Trough value to current (November

"#$%)
Trough to Current

All White Black Asian Hispanic
... race weighted 11.3% 14.0% 14.0% 20.9% 21.3%
... in zips where given race is the plurality 13.4% 132% 24.1% 25.3%
... in zips where given race is the majority 129% 13.4% 24.5% 25.3%
Current State: Zillow Home Value Index ($k), Nov "#$%
Zillow Home Value Index (ZHVI; $1,000s) All White Black Asian Hispanic
... race weighted 168.9 2428 173.7 4025 251.5
... in zips where given race is the plurality 243.1 136.4 606.8 231.9
... in zips where given race is the majority 241.3 1323 664.7 225.1
Current State: Percent of current value down from peak
Current Fall from Peak All White  Black  Asian Hispanic
... race weighted -14.0% -141% -202% -10.3% -24.0%
... in zips where given race is the plurality

- 184% -233% -0.6% -32.6%

... in zips where given race is the majority - 13.0% -24.0% 2.8% -34.1%

The Future: Zillow $-year forecast
One-year Forecast

All White Black Asian Hispanic

... race weighted 46% 88% 93% 13.3% 14.2%

... in zips where given race is the plurality 83% 85% 15.6% 16.8%
Notes: See the Methodology subsection in Section

3 for a discussion of the use of the Zillow Home Value Index to
estimate these metrics. Home value tier cuto  [S\vere set by dividing all estimated home values within a metro area into
three ordered groups. Z IP codes were then assigned to tiers according to the relative position of the Z IP code median
to the metro home value tier cuto  [s.1
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