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Abstract

This paper explores the contribution of variougdexto determining mortgage interest rates
in Israel. We use a unique database combininglimai-data on mortgage loans originated by
Israeli banking system during 2010-2013 with theppietary data on assets underlying
mortgage origination and several additional vagaliesigned to capture risk associated with
regional real estate markets and extent of competgrevailing in the banking system. We
show that there exist significant differences ial nmortgages interest rates among different
locations and neighborhood qualities. While homelsiypurchasing assets in the prosperous
central neighborhoods are paying the lowest inter@gs, those purchasing assets in the
peripheral and economically weak neighborhoodspargng the highest ones. Observable
characteristics of the borrower, the mortgage drel underlying asset risk, and banking
competition explain up to two thirds of the regibraand socioeconomic differences in
mortgages interest rates found in the raw data.

* The views expressed in the paper are those dditifteors and do not necessarily reflect thoseef th

Bank of Israel.



1. Introduction

Investment in housing is the main share of houskhalvestment portfolio, especially
among households in the lowest income deciles. Mgalasheet data of Israel
households sector for 2017 shows that the valueabfestate constitutes for 51 percent
of all households' wealth (real and financial asatitbgether}.According to the Israeli
Central Bureau of Statistics data, in 2017, 71/ of households owned at least

one housing ung.

Since housing investment usually cannot be finascéely by equity? availability of
mortgage credit (in the sense of mortgage appraral)its affordability (in the sense
of the cost of credit, i.e. interest rate) are @uéor the ability of households to
accumulate wealth. Given large scale and extretoely duration of mortgage loans,
even small differences in interest rates may suminuparge amounts of money
"overpaid" to the lender. Although differences e tinterest rates are supposed to
reflect differences in the risk stemming from bevers and their investment and
financing decisions, they may also incorporate s@teenent of prejudice towards
certain types of borrowers — racial and religioumarities, women, immigrants,

residents of specific regions, etc.

Despite public and political importance of the issempirical research of differential
treatment in mortgage lending is difficult to implent. This is mainly due to the lack
of suitable databases which combine all the infétionaneeded for such research,
including detailed loan conditions, borrower denapdric and occupational
characteristics and credit history, and also inftiggé characteristics of the underlying
asset. The scarcity of the data is the main re#isainthe issue of discrimination in
mortgage lending was explored mainly in the US, lo®llection of the data became
mandatory in the early nineties, but for much less¢ent in Europe, where such data

was not collected due to non-existence of antirgrgnatory legislation.

We do not focus on discrimination issue but insteadexplore the contribution of

various factors to determining mortgage interess,apaying special attention to the

! For details see Financial Stability Report for fingt half of 2019, Bank of Israel.

2 More specific, 61.8 percent owned one housingami 10 percent owned two or more housing
units.

31n Israel, approximately 85 percent of home puselseare been financed using a mortgage.
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role of the distance from the business center & tountry (Tel Aviv) and
socioeconomic status of the neighborhood wherehaiserd housing asset is situated.
In other words, we examine if Israeli lenders pddterently similar mortgage products
offered to comparable households purchasing homesferent locations. We use a
unique database combining loan-level data on mgetidaans originated by Israeli
banking system during 2010-2013 with the proprietdata on assets underlying
mortgage origination and several additional vasabldesigned to capture risk
associated with regional real estate markets atahegf competition prevailing in the
banking system. These data provide an opportunitganduct a large scale and
relatively complete study of the potential diffetiehtreatment of mortgage borrowers.
The uniqueness of the data means that, for thedfestir knowledge, no previous

research has considered the questions addrestad paper.

Controlling for multiple factors that might affectterest rate pricing, we show that
there exist significant differences in real mortgagterest rates among different
locations and neighborhood qualities. While homebsiypurchasing assets in the
prosperous central neighborhoods are paying thedointerest rates, those purchasing
assets in the peripheral and economically weakhbeidioods are paying the highest
ones. Observable characteristics of the borrolwemtortgage and the underlying asset
risk, and banking competition explain up to twordki of the regional and
socioeconomic differences in mortgages interessritund in the raw data. Additional
factors that may explain these differences — boertswvcredit history, wealth,
employment characteristics (in terms of occupatsemiority, tenure, stability and
employment contract duration), financial literacpdabargaining ability — are
unobservable in our data. We also assume that fendeorporate the risk of asset
foreclosure in the cost of credit, while the cast$oreclosure seem to be higher in the
regions with lower housing demand and lower progspeddouse price growth (or
higher possibility of price depreciation). It alseems reasonable that lenders consider

past experience concerning the incidence of lommasrears of similar borrowefs.

The rest of the paper is organized as follows. i@@@ surveys relevant literature.

Section 3 explains the data. Section 4 presentstifiged facts. Section 5 outlines

4 Partly due to the absence of Public Credit Registisrael in this period. Such Registry was foedd
and began to operate in 2019.



basic empirical framework. Section 6 reports theuits. Section 7 presents some

robustness checks. Finally, Section 8 concludes.

2. Related Literature

Historically, the research on differential mortgagecing is mostly dealing with
discrimination issues. As was mentioned above,@@at focusing on discrimination,

but we refer to this research in the constructioour empirical framework.

Despite the existence of a great deal of work comieg discrimination in the mortgage
lending in the US, mainly against Afro-American dddpanic borrowers, very little
research has been done dealing directly wticing inequality. Conventional
explanation for the scarcity of such studies i& laicappropriate data on interest rates.
Studies that succeeded to overcome this issuesaemtially case studies focusing on
data from a single particular lending institutiothe immediate and obvious
disadvantage of such studies is that their findiregmnot be generalized to the market

level.

The majority of such case studies document sigmfidifferences in the lending terms
between minority borrowers and whites, but in nuzstes they cannot attribute these
differences to solely racial issues. For exampgsgearchers who analyzed the incidence
of paying overagésand their size were not convinced that it was #atinority status
that shaped the differences. Courchane and Nick€d€297) suggest that differences
in bargaining and negotiating power of whites andarities may have caused the
observed racial differences. Similarly, Black et(2003) conclude that the differences
in overages have more to do with the market powefending institution and

5 Under credit rationing regime, discrimination oiharities could take place at the approval/denial
stage; the US mortgage market was considered ighky bompetitive one where lenders have little
room for differential rate manipulations in the serhat long-term loans were made at a very thin
spread over lenders' cost of funds (Holmes and il0ri994). Even in the 1990s, after the transitmn
risk-based pricing regime (due to improvement afistical models of individual risk assessment and
substantial reductions in the data storage cdkis)enders were not required to report their legdi
terms for all individual loans, but only to indiedtigh-interest ones.

8 An "overage" is a kind of premium, the differenedvieen the price at which a loan closes and the
minimum price acceptable to the lending institutionspecific loan products and for borrowers with
particular credit attributes. Since the borrowenssally unaware of how the loan is priced, lack of
financial information, severe liquidity constraink aversion, or unwillingness to bargain coddd

to an overage.
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differential bargaining skills of borrowers and det® do with the borrower's race.
Moreover, Crawford and Rosenblatt (1999) who doauraignificant price differences
between individual borrowers found these differesneegely race-neutral, controlling
for various borrower demographic and financial eleteristics, differences in market
rates, and rate-lock protection periods. Likew@ayrchane (2007) concludes that after
controlling for individual and market characteusti relatively little of the differences
in the annual percentage rates (APBid by minority compared to non-minority
borrowers are attributable to the differential tneent of borrowers. Some studies used
explicit data on mortgage interest rates of subpmmortgages, but their results are also
inconclusive: Ghent et al. (2014) document evideot@dverse pricing for Afro-
American and Hispanic borrowers in subprime montgawgrket in metropolitan areas
of California and Florida during 2005, while Haughw et al. (2009) find no evidence
of pricing discrimination against minority borrowgepossibly due to missing data on

mortgage origination costs).

In France, Gary-Bobo and Larribeau (2004) show teaider exercise "social
discrimination" against workers vs. professionale tb the differences in elasticities
of demand (to buy a home as opposed to rent) apdroeived default risks. In Spain,
controlling for a large set of household, mortgagd market characteristics and using
Oaxaca-Blinder decomposition, Diaz-Serrano and R2Qa1) find that between two-
thirds to three-fourths of the gap in average nagéginterest rates between immigrant

and native borrowers can be attributed to discrirtdm.

The only one study that treatsterregional disparities in the mortgage rates is
Eichengreen (1984). He aims to explain lower maégeates for agricultural land in
the North and South Atlantic states (Eastern stataspared to the rest of the country.
In a simple framework of mortgage interest rateedrination, he finds that once
mortgage interest rates have been adjusted fofeigikressed in the price of the land,
build on the fact that the market prices risk, s of agricultural crops) and for the
effects of statutory interest rate ceilings, vagyividely among the states, there remains

no evidence of a significant interregional diffetials.

7 The APR is based on the full cost of the loanluding both the interest or note rate on the laash a
additional charges and fees, amortized over thdo@h term.
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One of the drawbacks of all studies dealing wicdmination is an omitted variable
bias caused by unobservable features, such aiahditeracy and bargaining ability
of a borrower, and leading to biased estimategsairichination variable coefficients.
This issue is essentially insoluble, because bdok®ot collect data which can be used
as a proxy. Even an income of a borrower is noeidept proxy, because it is not
necessarily correlated with her financial skillsag&e are studies which try to overcome
this issue. Cheng et al. (2015) use data fronStiveey of Consumer Finance (SCF),
instead of administrative data provided by lendimgtitutions, exploiting the
advantages of more detailed households' informbtamd a unique variable of
shopping behaviot. They document persistent statistically and econaltyi
significant racial differences in mortgage ratas, While individual risk factors affect
differential pricing of mortgages, shopping behawappears as a weak explanatory
factor. More accurate analysis (using residualyai®bnd quantile regressions) reveals
that racial discrimination is concentrated in thesin vulnerable demographic
subgroups as younger and lower-educated minoritsob@rs. These results are quite
opposite to their previous findings concerning gerghp in mortgage pricing.In the
earlier study, Cheng et al. (2011) find that thaditional explanatory variables
(mortgage features, borrower characteristics, niaxeditions, etc.) can only partially
explain such gender disparity, while a behavioealable that captures how men and
women differ in shopping for mortgages can comped&plain the rest of the gap; in
particular they claim that men are likely to pawés rates on mortgages because they

simply tend to search more for the lowest ratés.

Much more severe critique is directed to modeltimgfunctional relationship between
mortgage outcome (rejection/interest rate/defatkt)rand the discriminatory feature

(race in most cases). As Yezer (2010) states, tiseme fully developedheoretical

& The SCF collects both detailed loan informatime)uding type of mortgage, loan amount, term,
interest rate, time of origination, etc. and boreow characteristics, including age, race, educatio
level, information on wealth and debts, past baptayiand credit applications that were rejectethé
past five years.

9 This information distinguishes between those wtimarily rely on recommendations by people they
trust and those who make effort in searching amdpasing among multiple loan offers.

0 There is some empirical evidence that women ane ikely than man of the same race to be
subprime mortgage borrowers (Fishbein and Woo#a0g).

1 In their sample, 42.1% of men selected their lenthased on the search for the lowest rate offer,
whereas only 20.5% of women behaved in the same way

12 Moreover, the results suggest that searching fotaivest rates is much more beneficial for
borrowers who choose adjustable rate mortgagespam@d to those who choose fixed rate mortgages,
supporting the hypothesis that the impact of se&rghneater for more complex mortgage products
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model of mortgage lending process. Single-equaempirical models of mortgage
outcomes all relate mortgage outcomes to a vanietyasual” variables which include
various loan terms: loan amount, loan-to-valueorétiTV), payment-to-income ratio
(PTI), term-to-maturity, cosigner, etc., financieharacteristics of the applicant,
characteristics of the real property collateralgd arariables reflecting demographic
factors, including minority status of the applicamtborrower. The assumption lying
beyond such single-equation model is that the mgagutcome variables have no role
in causing the loan terms. In other words, appte&ave no knowledge of the relation
between the loan terms that they request and lo&romes. As those, they never
behave strategically and mortgage terms are sdldayelender. But much more
reasonable assumption is that loan applicants réeeghat mortgage interest retes

a function of the mortgage terms, such as loan amalown payment/LTV, monthly
PTI, term-to-maturity, etc. and that they may iefiige these variables to lower interest
rate. Furthermore, sometimes lenders do not allmvinitial terms required by the
applicants; instead they demand to increase eqtatyhange loan maturity or to

underwrite a cosigner.

From the econometric point of view, the "indepertdeight-hand side variables are
jointly determined with the dependent variable Iegdto endogeneity and
identification problem, causing estimates obtainsitig single-equation techniques to
be biased and inconsistent. For example, as Y28&0] claims, higher-risk applicants
can self-select into loan programs with higher igage rates and higher rejection and
default rates. These outcomes are due to applicaitsselection into particular loan
programs, not to differential treatment by lend&s a result, discrimination tests tend

to produce false positive indicators of discrimioatwhen none exists.

But even without such opportunistic behavior thebpgm of simultaneous equations
bias occurs when applicants increase their dowmpay, i.e. lower the LTV, to gain
more favorable interest rates. Households with meseurces are better able to avoid
high interest rates, supplying additional equitjhheTconventional solution of the
identification problem is utilization of some instnented variable which can explain

the LTV but is not associated with the interes¢ ratnfortunately, the standard set of

13 Although the reasoning is equally implemented geatéon and default rates, from now on we will
refer to only interest rate as this is the focuswfresearch.
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variables in mortgage files does not include sumtiables. The econometric issue is
even more complicated since not only LTV is simudtausly determined with the

interest rate, but also other variables which camided to influence the loan terms, as
PTI and term-to-maturity. This means that eachheké variables is to be modelled

separately to obtain unbiased estimates.

We are aware of econometrical problems with simgjeation estimation of mortgage
interest rate, but we have no suitable data tocovee these problems. Anyway, we
assert that in the Israeli case the severity oktidogeneity problem is much weaker
than in the US. We state that in Israel self-sedagbroblem resulting from borrowers'
opportunistic behavior and moral hazard is notsane because of the recourse nature
of mortgage loans, i.e. loans which allow the lertdetake action above and beyond
the foreclosure of housing asset securing the ragegin Israel, mortgages are mostly
originated by banks: 94 percent of mortgages s®akthe banking system, while only
4 percent of the mortgage stock is at the non-lmgnkinancial institutions such as
pension funds, with savings as a lien. Mortgaggiwation at banking institutions is
possible only in person at the bank branches aedatgrd only by bank employees;
requirements of employment documentation are umifGwage sheets for three last
months for all employed members of the househdddk-in period is uniform for all
banks and is defined by the Supervisor of Bankerést rates do not incorporate ex-
ante prepayment penalty, such penalty is charged frorrowers only at the time of
actual prepayment, mostly due to switching to impob mortgage contraét

Furthermore, there is no sub-prime market for nagé&s in Israel.

Even if we had some data to attempt to model LTM, d? time-to-maturity, we were

facing additional econometric issue; we don't knehat the functional form of the

relationship between the interest rate and otheer terms is. Anyway, it doesn't seem
to be linear and continuous. It makes sense tleaethre some levels of these risk
variables which signal that the risk associatedhwitoan climbed to another, higher
level. Such significant change has to cause therast rate to jump. To extract such
signals we can utilize macro prudential policy soahich were implemented in Israel

and their timing. We consider those macro prudéemtials which raise the cost of

14 This is different from the US experience, wheredbst of future prepayment is embodied in the
mortgage interest rate as an option while a borr@ags for the option at loan origination.
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lending for homebuyers. Probably, these signalscamemonly recognized to be the
main risk-increasing factors and they were alwayssiered by the banks in their
decision-making in housing credit. Several macradpntial tools were implemented
during our research period. First, banks were reqgub make additional provisions for
housing loans with LTV higher than 60 percent in\2810. Later that year, in October
2010, banks were required to make higher capitalipion for loans above 800

thousand NIS, LTV higher than 60 percent and sbakariable loans higher than 25
percent. In May 2011 the share of the loan withalde rate based on Bank of Israel
interest rate was limited to one third. In Febru2G13, risk weights for capital

adequacy requirements rose for loans with LTV highan 45 percent and for loans
with LTV higher than 60 percent. In August 2013 Patio was limited to 50 percent

while risk weights for capital adequacy requirensesnt loans with PTI more than 40

percent were raised to 100 percent, and loan duratas limited to 30 years.

To weaken the endogeneity problem, we will notthgdoan terms in their continuous
form; instead, we will divide the mortgages to lesky and more risky ones with the
special levels of these variables which we regandsk-increasing: LTV more than 60

percent, PTI above 30 percent and duration aboweafs.

3.Data

For the purposes of the macro prudential policyintgan order to perform stress tests,
during 2015, Banking Supervision Department at Bank of Israel required all
banking corporations to report retroactively on aproved mortgage originations
during each calendar year, beginning from 2010s&heports contain diverse data on
loan characteristics, including approved loan amhamd duration, loan-to-value ratio,
mortgage monthly payment-to-net income ratio, psepof the purchase (first home,
upgrading or investment), interest rates set atgage origination, type of the interest
rate (fixed or variable, adjusted or not adjustégde of the benchmark for adjustable
rates, etc. Also, the data contains indicatiomefliank branch where the mortgage was

originated.

In Israel, mortgage borrowers often decide to takecombined loans which consist of

number of types of interest rates, including fixed variable rates, real and nominal



rates and adjusted rates with different benchm@rRéis makes the procedure of
transformation of the reported interest rates tifoum ones somehow tricky. We start
with transforming all interest rates to the reainme by subtracting the inflation
expectations rate at mortgage origination (wittadat banks' expectatiofigor 1, 2, 5
and 10 years, according to mortgage durafjdnom all CPI non-adjusted rates in our
sample. Then we calculate weighted average ofdhkinterest rates on all parts of
each mortgage, weighted by the shares of all paithough the final price of a
mortgage includes also two other components int@atdio the interest rate — the
mortgage opening fee and obligatory purchase gbgrtyg appraisal — we don't have
information on the extent of these expenses. Téledathese data is not crucial for our
analysis due to uniformity of these costs and thweed nature (not dependent on loan

amount).

The banks also report some features of the borspwecluding after-tax monthly
household income and fixed monthly expenses, nuofterrowers (single or couple),
age of all borrowers, if there was a guarantor Klsanequirement for more risky
borrowers), and if borrower manages current (wagepount at the same banking

institution.

The data on mortgage originations includes accymatgerty location, date of purchase
and location of the bank branch where the loanaviggnated. Mortgage database was
merged with home-sale transactions database holdhéylsraeli Tax Authority,
containing information on housing unit charactecss{CARMEN). This procedure left
us with approximately one third of the observatidran the mortgage database,
because of omitted and partial information iss@esyt it enabled us to locate the

neighborhood where purchased property is situatddaaccount for the distance from

5 For example, one of the most popular combinatiorike recent years is a mortgage that is one-third
based on adjustment to the Bank of Israel Ratething fixed rate (CPI adjusted or not) and oneehi
variable rate changing every 2 or 5 years. Thisgmsition resulted from the restriction to at mast¢-o
third of the share of mortgage bearing interest aaljusted to the Bank of Israel Rate, effectioenfr

May 2011 (as a measure of the macro prudentiatyoli

6 We use the series of bank's inflation expectafioakulated by the Bank of Israel out of data on
banks' interest rates on CPI adjusted and not tedjlgans and deposits.

17 Since there are no data on longer ranges of infl&xpectations, we use data on inflation
expectations for 10 years also for more prolongedgages.

18 For detailed explanation of the combined datalasstruction see Tzur-llan (2017).

10



the neighborhood to the center of Tel Aviv and tfee neighborhood socioeconomic

statust® Socioeconomic index serves as a proxy for neididomma risk.

Unfortunately, we do not have information on boreos’ credit history, employment
characteristics and net wealth. Additionally, somgportant factors influencing
mortgage interest rates are unobservable, for ebearbprrowers' financial literacy,

bargaining skills and shopping behavior.

4. Stylized facts

Our data includes 88,914 mortgage originationsbsttveen January 1, 2010 and
December 31, 2013. Figure 1 presents the distabwif average real mortgage interest
rates by distance from the center of Tel Aviv (thusiness center of Israel), divided to
three groups: less than 40 km, 40 to 80 km, ankh8@nd above. Figure 1 shows that
as the distance from the center increases, theseatistribution moves to the right,

meaning that the incidence of higher-priced morégag the peripheral neighborhoods
is higher than in the central ones. According tonkagorov-Smirnov test, differences

between the three distributions are significantwigleer, not only distance matters. We
add a socioeconomic status dimension by definiregthlasses — low, middle and high,
approximately one third of observations in eaclssl&igure 2 shows the distribution
of average real interest rates by socioeconomiasstar each group of distance from
the center of Tel Aviv. The distributions for higbcioeconomic class are shifted left
for all groups of distance from the center, but hodwiously for the most distant group.

Generally, in the group of the most peripheral hearhoods the differences between
socioeconomic classes are the most striking. KobrmgSmirnov test shows

significant differences between the distributions.

Since differences in the mortgage interest ratee hao-dimensional nature (location

and neighborhoods quality), for further analysiswge nine combinations of distance

19 The Israeli Central Bureau of Statistics constracsecioeconomic index of neighborhoods,
consisting of 16 different variables, including degraphy, education, employment, income, and
standard of living. The 16 variables are combimgd & single index, and aikighborhoods in Israel
are classified into one of twenty clusters, 1 behglowest socioeconomic status and 20 being the
highest.
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and socioeconomic status (interactions). Tableesgats median values of weighted
average real interest rates, LTV, weighted averdgation (different parts of the
mortgage may have different durations), PTI, sizia@ loan, monthly net (after taxes)
income of household, age of the borrower (averggdgar couple of borrowers), loan-
to-income ratio (LTI, loan size divided by yearlgtincome), weighted average real
interest rates for investors and first-time homgebs along with investors' share in
mortgages, percentage of borrowers who took oubdgage outside the locality of
purchased property and number of observationstgages), for nine interactions of
distance and socioeconomic status. It is obviow there exist non negligible
differences in the real interest rates, while iesérates vary by both dimensions: they
rise with the distance from the center and witledetation of socioeconomic status.
As a result, the lowest median real interest raefdund in the prosperous
neighborhoods near the center of Tel Aviv, while tighest median real interest rate
is found in the economically week peripheral nemtioods. The data also shows that
households purchasing housing assets close to é¢hterc independently of the
socioeconomic class of the neighborhood, have |&w&f ratios and higher incomes,
but take out larger mortgages with longer duratems$ higher PTl and LTI ratios. Also,
investors' share is higher in the distant locati@specially in the distant and weak
neighborhoods, where properties are relatively jiged. Investors receive
consistently more favorable mortgage rates that-fime homebuyers. The share of
those taking out mortgages outside the localitypuwichased property is high in all
regions, but it is lower in the remote regions canegd to the central ones. Taking the
size of locality into consideration, it makes cleaat borrowers negotiating for
mortgages outside the locality of purchased prgparé those purchasing assets in
smaller localities, where the competition amongkirag institutions is anticipated to
be lower. Higher percentage of mortgages that wegenated outside the locality of
purchased property in the central regions is pbsskplained by the geographical

proximity and territorial continuity between citiesGush Dan (Tel Aviv metropolis).

5. Basic empirical framework

A simple competitive loan-pricing model is basedtbhe hypothesis that financial
institution's lending decisions are a function iskrand return factors that affect the
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expected net present value of the loan. To maximpipéts, financial institutions are
assumed to accept those loan applications whiclrgennet present value that exceeds

Zero.

The model assumes that the rate of interest chaogedny loan includes four
components: (1) cost of funds incurred by the bankaise funds to lend, while such
funds are obtained either through customer deposithrough money markets; (2)
operating costs associated with servicing the laaiuding application processing,
monitoring, personnel remuneration and other ctiegpenses; (3) a profit margin on
capital; and (4) a risk premium to compensate #rgkldor the degree of default risk

inherent in the loan.

The first three components may vary among lendistitutions and over time. The risk
for the lender arises mainly from the possibilibat the borrower might remain in
arrears, forcing the lender to foreclosure. In toentries where the extent of the
liability is limited to the value of collateral, f@xample in the US, the lender can suffer
from losses if sales proceeds are insufficientotec the principal, interest, legal fees,
and transaction costs of reselling the propertysiael, this risk is minimized because
borrower’s liability is not limited to the value obllateral and lenders can pursue other

borrower’s assets to mitigate default-related Issse

According to the risk-based pricing theory, riskemium is determined personally for
each borrower and is influenced by a variety oftdex linked to borrower

characteristics, loan characteristics, and cobdhtaracteristics.

A number of financial and nonfinancial charactéesstof individual borrowers are
systematically related to creditworthiness. Higlvages of family members and higher
household's income tend to reduce the chance skohisayments or default. However,
higher obligations-to-income (for example, repaymehother loans or other fixed
family expenses, some of which grow with familyejireaves less money available to
service the mortgage. Financial stability and weahcluding liquid asset holdings,
tend to increase with age, reducing the probabiityloan delinquency. Higher
education level of borrower guarantees not onhhéigoresent wage but also better
employment stability and prospects. It also indisatigher financial sophistication.

Borrowers buying homes for investment purposesisvally older and wealthier than
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first-time homebuyers, and probably have othertagedack the loan. Upgraders have

a history of repayment a mortgage.

Given all above mentioned features, one have tatabat borrower's bargaining skills
definitely affect interest rate determination. Somdividuals might be better at
bargaining than others and they may obtain betteng than would similar borrowers
who lack these skills. Bargaining skills could m& measured directly but they are
probably correlated with other borrower's charasties, including education, age,
prior property ownership (in the case of upgradarsl investors), i.e. those

characteristics that increase expertise, experjaucgidence and reasoning ability.

But even taking under consideration various obyectborrower characteristics,
predicting future loan delinquency, from the pecipe of the lender, is problematic
since many credit problems arise from events tteatldficult to foresee, such as illness
or disability, divorce, and job loss. Concerning tlatter, lenders may believe that
higher unemployment rates in the peripheral regimage the income of periphery
residents more volatile, on average, over the eovimaycle, compared to that of
residents of the central regions, even controlliog the type of job, and hence

increasing the probability of delinquency of borey/in the periphery.

Concerning loan characteristics, there are sevacabrs that can obviously increase
the risk of default. A higher LTV ratio means tlheds collateral backs the loan, which
implies greater risk for a lender. Longer matusitienply increased probability of
default, since it increases a chance that a borraxlieencounter a situation affecting
her ability to repay a loan. Variable-rate mortgafave higher default risk if interest
rates move upward. Higher loan amount subject frayed LT\?° means better
property in upscale neighborhoods and also higkiené of down payment; as such it
may be less risky for lender since borrower willrkvdarder to keep the property.
Higher PTI increases the risk of default, espegiédr low-income households; in
Israel, the PTI is constrained to 50 percent siagust 2013. As discussed earlier,
there is an econometrical difficulty to include ngarge characteristics such as LTV,
PTI and duration in the regression explaining titerest rate because of endogeneity

problem.Therefore, to weaken the severity of this problem,do not include these

20t is crucial to examine the effect of loan amowhien also LTV ratio is in the regression, to easur
that higher loan amount does not suggest higher.LTV
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variables as continuous, but we only define makyrmortgages as those with LTV

higher than 60 percent, PTI higher than 30 perardttime to maturity above 20 years.

Some not negligible risk stems from the collatéiself. This risk originates mainly
from future price movements and assets turnoveedimese factors affect the potential
of selling the property (by the borrower himselfbgrthe lender) to settle a loan in the
case of personal financial distress. Lender exfieot of home price appreciation
affect the assessment of mortgage risk; it can $smuraed that the quality of
neighborhood and a socioeconomic level of its esgsl are interlinked with home
prices and potential price appreciation. Neighbodsowith low turnover will tend to
have more uncertain housing values (independertooking prices) and, hence,
represent greater risk for a lender (Ling and Wegli998; Lang and Nakamura, 1993;
Calem, 1996). As an additional factor of risk wagider substantial at-once increase
of housing supply in the way of building great nianbf housing units (building starts,

by year and by municipality).

Using this simple model requires caution, sincetgage markets may not be fully
competitive. Despite substantial competition ongbpply side, mortgages are rather
complex products and most of the consumers ladknmdition about mortgage pricing,
so regional disparities may reflect the limitedligoof consumers to shop for the best
products available in the marketplace. In our césenay appear that there is a
specialization by size of the lender, since ladggnks have more branches and are
represented in more localities including small aewhote ones; they could be a main
provider of financial services, including mortgages these locations. In this case,

some lenders may have more market power than othetge peripheral regions.

Our empirical model exploits measures of borrower lacation characteristics that are
supposed to affect the loan's risk through thereeied impact on the probability of

default. We estimate the following reduced forneanregression:
R; = a + B1Aq; + BoAy; + B34z + BisCompetition; + fsLenderID; + f¢Time; + ¢ (1)

whereR; is a real weighted average interest rate on agage of borrower, A;; is a
vector of borroweri characteristics,A,; is a vector of borrower's mortgage
characteristicsds; is a vector of borroweriscollateral characteristic§ompetition;

is a vector of variables measuring the extent afkbbey competition which meets
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borroweri, LenderID; is a vector of bank fixed effectBime; is a month and a year of
borrower's mortgage origination, angis an error term. The variables are introduced
in Table 2.

We expect that single borrower, younger age, |damily net income, high LTV ratio,
high PTI ratio, long duration, lower socioecononmdex of the neighborhood, lower
housing market turnover and fast expansion of mgusupply are associated with
higher risk and therefore higher interest rates.@f@ect that higher distance from the
center is also associated with higher interessrate we enable nonlinear relationship
between interest rates and distance. Realizinglleag may be several regions that are
quite independent from Tel Aviv, we adebtential Accessibility Index?* to our
regression; we expect that higher accessibiliassociated with low mortgage risk and
thus lower interest rate. On the other hand, weseixfhat upgraders and those who
manage current account at the same bank are suptmogain more favorable terms of
credit. Upgraders have not only had loans origohatethe past but have been paying
them for a period of time. Banks also have morelomged acquaintance with
customers who manage their salary account witlarbtnk, receiving higher precision

signals of their creditworthiness.

Larger number of all banking institutions providingprtgage services in the area is
supposed to be associated with higher competitiohtherefore lower interest rates.
We don't have clear expectations adfwestor variable; although investors are usually
more financially mature, standard approach aschiggser property risk to non-owner
occupied properties, since those buying secondamek for investment purposes are
less eager to invest money in property maintenasmenetimes banks demand
guarantors to underwrite more risky mortgagesithsihard to assume if this procedure
neutralizes completely the extra riskg of loan amount, given LTV ratio, may signal
better property with higher prospects of price apm@tion, but on the other hand, it
means higher total loss for a lender in case chulefThe sign oBank in the same
location dummy is also ambiguous, because we don't know wedrasiderations are

21 The index is calculated by the Central Bureau afiS§ics according to the gravity model and
reflects the proximity of the given locality to éaaf the localities in Israel, weighted by the sife
their populations, with the size of the populatiodicating the intensity of the opportunities, sittes,
and assets in each locality. The value of the indeges from -1.487 (the most remote and least
accessible town) to 6.318 (the most central andszible town). Potential Accessibility Index isatp
of the Peripheriality Index, which also includee tlistance from the boundary of the Tel Aviv didtri
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standing behind such choice. For example, invesi@tikely to negotiate with lenders
close to the place of residence and not closertthpsed property which may be located
in another locality; commuters may choose to negetwith lenders located close to
their workplace; upgraders may change place ofleesie moving to larger homes
outside central cities while negotiating for mogga at their current locations. This

variable may also proxy shopping behavior.

The use of the time dummies is supposed to cortmolmacroeconomic factors
(changes in the basic price of credit) and theceftd macro prudential policies
concerning mortgage lending (LTV limits and higloapital requirements for more
risky loans). Bank fixed effects control for théfeliences in the cost of funds, operating

costs and business strategies among lending imtisu

The main variables of interest are the interactafrédistance and socioeconomic status.
Holding constant all available measures of houskHoan and neighborhood risk and
accounting for degree of banking competition in @nea, the econometric analysis is
aimed to examine the role of purchased propertgtios in the mortgage interest rate

determination.

6. Results

We estimate regression model (1) by OLS in thre@tians to control for the impact
of inclusion of some explanatory variables on tliftects of interactions between
distance and socioeconomic status on the reaksiteate. Regression (1) includes the
main measures of borrower, mortgage and propesty and banking competition,
according to equation (1). Although we examineitifleience of the distance from the
business center of the country, utilizing the m@mbgc model, there are several large
urban centers which can be more relevant for spaaipheral towng? Following this
consideration, we add the Potential Accessibilitglelx to get Regression (2), along
with the number of building starts in the localéy a percentage of existing housing
units to control for supply expansion. Regressi@®nadds control for the number of
banking institutions in the location of purchasemls$ing asset. All three versions

22 Generally speaking, there are 4 metropolis ceimdsael: Tel Aviv, Jerusalem, Haifa in the north
and Beer Sheba in the south.
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include banks fixed effects and month and yeardfieffects (coefficients are not
reported? but they are mostly statistically significant).dpée relatively large number
of explanatory variables and very large numbernsfeovations, the explanatory power

of the model seems to be disappointing low i&tlof only 28 percent.

As Table 3 shows, most of the coefficients areigtteally significant and have the
expected signs. Other things equal, householdshigtier incomes pay lower interest
rates on mortgages; ten percent increase in thénoeme is associated with 0.02
percentage points decrease in the mortgage intatesfThose who take out mortgages
from the banks where they manage their current wadcpay, on average, 0.13
percentage points less than similar borrowers magdleir current account at another
bank. Upgraders pay interest rates that are laweayerage, by almost 0.03 percentage
points compared to similar situated first-time hobugers, while investors pay 0.07
percentage points less. Those borrowers who faeeagtor requirements pay, on
average almost 0.06 percentage points higher siteates. Higher loan amount is
indeed associated with lower interest rate, asigietiby literature. Other things equal,
mortgages with LTV above 60 percent bear interas¢ higher by almost 0.06
percentage points. The effect of higher than 3@gerPTI ratio is not statistically
significant, while longer than 20 years duratiocreases the interest rate by 0.22
percentage points on average, other things equaliséholds buying assets in
neighborhoods with higher socioeconomic status Ipaser interest rates, while the
effect of the distance from Tel Aviv alone, nottire interaction with socioeconomic
status, depends on regression specification. Rurhe higher real estate market
turnover operates in favor of mortgage borrowetbeothings equal, 10 percentage
points increase in the turnover is associated 8 percentage points decrease in the
interest rate. Fast expansion of housing supplyrifartes to rising the interest rate, but
its influence is statistically significant only specification (2). Other things equal,
households taking out mortgages from bank affdéidteated in the purchased asset's
town, pay, on average, 0.04 to almost 0.08 pergengmints more, depending on
regression specification; the effect strengtheter aficlusion of the control for bank
competition in the property location town. It cae argued that those who exhibit
shopping behavior and exert effort looking for betieals can obtain lower interest

rates. Such type of behavior can be beneficiakdmigher competition among mortgage

23 Banks fixed effects are not reported because mfidentiality issues.
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lending institutions both in the town of mortgagggmation and purchased property
location is associated with lower interest ratesspecification (3), each additional
corporate bank in the property location is suppdsdower the average interest rate by
0.016 percentage points and each additional cagpdank in the town of mortgage
origination is supposed to lower the average isterae by another 0.009 percentage

points, other things equal.

Only three variables have unexpected signs. Contoaour expectations thaimber

of borrowersvariable has a positive sign, meaning that coupdgshigher interest rates
than singles, other things equal. Single borroweggelatively rare (only 12 percent of
all mortgage borrowers in our data), and perhapge heolid enough economic
background* to gain favorable mortgage terms. The sigrage variable is positive
meaning that older borrowers pay higher intereséstaHowever, age variable is
apparently correlated with several other variabfetuding upgrader and investor
dummies and witlmet income, so that it catches only partly effect. The infloe of the
Potential Accessibility Index is positive, meaning that those purchasing assetise
central and accessible towns pay higher interestsrabut, anyway, it is not

economically significant.

Now we turn to understanding the effects of intBoss of distance and socioeconomic
status on mortgage pricing. Inspection of estinmat@sults in Table 3 shows that all
coefficients on interaction terms are highly stataly significant and all have
expected positive sign, since the omitted categopyosperous and close to the center
neighborhoods. One can also notice that exceptivior coefficients Pmid_SElow,
Dmid_SEmid) the order of coefficients' magnitude varies ia #xpected way: keeping
the distance category the same, the coefficierteedse with the improvement of the
socioeconomic status, while keeping the socioecamostatus the same, the

coefficients increase with the distance from thetee

Table 4 shows the unconditional means of the calledlreal interest rates by nine
interactions of distance and socioeconomic std®asi€l A), the differences between

the means in each group relative to the group efstiortest distance and the highest

24 |n our data, average net monthly income of sibglgowers is 71 percent of the average net monthly
income of couples (approximately 11.4 and 16 thodgdlS, respectively).
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socioeconomic status — category omitted in theessgon analysis (Panel B) and the

estimated coefficients (Panel C).

Comparison of unconditional and conditional diffezes reveals that, on average,
above one half of the unconditional differencesnieans are explained by the
characteristics of borrower, mortgage and undeghasset risk, along with banking
competition, included in the regression. Interagiinthe extent of explanation varies
from only 40 percent in the most distant regionsgamuch as two thirds in the rest.
The rest of the differences probably may be explhiny unobservable regional and
borrower's characteristics, asset risk that iscaptured by included variables and/or

differential treatment of borrowers.

7. Robustness checks
7.1 Inclusion of mortgaged asset price

It is possible that inter-regional interest ratéedentials reflect the risk premium
charged by a competitive market for the greateetamties associated with lending
to borrowers purchasing assets in peripheral amat peighborhoods. Under the
assumption that market prices such risk we woudel 0 include, say, rates of return
on housing assets (calculated as rent divided iog of the asset), but we don't have
such data neither for neighborhoods nor for citi@e. run regression model (3) with
addition oflog of price variable (regression model 4) and rerun it witHoah amount
variable, because of relation between these twiaas (regression model 5). Table 5
presents estimation results, relative to regresé®nThe influence ofog of price
variable is statistically significant and has expdcsign, imposing that higher-priced
assets are regarded as less risky, and thereforggages originated to finance
purchasing such assets are cheaper. Inclusioe ohttable does not influence the most
of estimation results, and the explanatory powethef regression does not really
increase. But the coefficients of the interactiohslistance and socioeconomic status
decrease in magnitude (except ameidsehigh). In other words, these interaction terms
are supposed to incorporate some share of houssag ask which is not expressed in
the rest of the variables. However, the distan@@essonomic status differentials

remain.
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7.2 Restriction on the share of "prime"-adjustadriest rate

In May 2011, the Banking Supervision departmenthat Bank of Israel imposed a
restriction on the share of variable interest ratgusted to the BOI interest rate
("prime"®) and set this share to one third of the mortgaigéh@ most. "Prime"

adjustment was quite popular before the restrici@eame effective (Figure 3).
"Prime"-adjusted rate is in fact the lowest raténdérest that a borrower can get (it is
also not CPI adjusted) since it is thought of asribkiest one, especially when BOI
interest rate is at the rising path, because itateange every month. Therefore we
divide all observations to two sub-samples, acowydio the incidence of the

restriction?®

We can hypothesize that, since the choice of atasbare of "prime"-adjusted rate
demands better awareness of mortgage market, mimesive shopping and maybe
stronger negotiation ability, we expect that in geriod before the restriction these
borrower's qualities could be beneficial to atthi@ most convenient mortgage setting.
Table 6 confirms this hypothesis. In the pre-restin period (regression model (6)),
the effect of distance-socioeconomic status intemas has dissolved for only high
socioeconomic status groups, which is also comgtistéth relatively high share of
"prime"-adjusted rate in the mortgage within thgssups (Figure 3). Furthermore, the
influence of banking competition after the restant(regression model (7)) weakened
both for the locality of mortgage origination anidnaortgaged asset. The effect of the
bank in the same location variable weakened, meaning the decrease of return
shopping behavior after the restriction. On theeotiand, the influence of high LTV
and PTlI ratios and local housing market situattamfver variable) strengthened after
the restriction. We can also mention differencethendistance from the center and the

socioeconomic status of neighborhood influence feefmd after the restriction, with

25"Prime" is a Bank of Israel interest rate + 1.5cpatage points. Banks lend mortgages adjusted to
this rate, usually with negative increment.

26 We also included the share of "prime"-adjustedrigdt rate into our basic regressions (see Table Al
in the Appendix), but we don't think that its ingion has economically reasonable results. Regressio
results show that it decreases the average intertesboth statistically significant and econonlical
sizable. However, while in the period before th&tnietion we can hypothesize that the share of
"prime"-adjusted rate is correlated with borrowéiriancial sophistication, it will not be true ing
period after the restriction. We also claim thagiéaeffect of inclusion of the share of "prime"-asted
interest rate into the regression is generallyriexzh and stems mainly from its large magnitudethin
before-restriction period, 63.5 percent of mortgaipeluded one-third and more "prime"-adjusted
interest rate share; after the restriction, 57 @arof mortgages included at least one-third "ptime
adjusted interest rate share.
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former influencing in the pre-restriction perioddafater influencing in the post-

restriction one.

We also find the evidence of substantial weakemwithe role of net income, being
upgrader or investor (all of them signaling bettegotiation ability) in the interest rate
determination in the post-restriction period, asdbmposition of mortgage interest rate

became more uniform and less risky.

7.3 Propensity-score matching approach application

While the OLS approach is completely valid, there a few concerns about its
implementation, the major one being that by usihgOwve make strong assumptions
about normality or the linear relationship betwdbe covariates of interest. By
contrast, equivalent non-parametric statisticalhmés make no assumptions about the
population distribution from which the data are péed. In addition, the OLS approach
allows for extreme outliers in the estimation, whaan bias the interest rate estimates

substantially.

Therefore, we use Propensity Score-Matching (PSiination strategy. The PSM is
less parametric and more closely related to thematf a randomized that deals with
the self-selectivity problem that may bias themeates of interest rate gaps. The PSM
was developed as part of the selection on obsexsabpproach (Rubin, 1973;
Rosenbaum and Rubin, 1983; and Heckman et al.,)1988 propensity score is the
probability of treatment assignment conditionalaliiserved baseline characteristics.
The propensity score is a balancing score: comdition the propensity score, the
distribution of observed baseline covariates wi#l similar between treated and
untreated subjects.

In the following set of tests, we use the PSM metlamd examine the difference in the
average mortgage interest rates between three ¢ypsrowers: those who purchase
assets within 40 kilometers from the center of Aelv, those who purchase assets
within the distance of 40 to 80 kilometers from tiemter of Tel Aviv and those who

purchase remote assets situated 80 kilometers anel fnrom the center of Tel Aviv.

27 See Angrist and Lang (2004) for a review.
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The matching procedure uses a logistic model tdipreach borrower propensity score
using covariate®lumber of borrowers, Age, Age squared, Log of net income, Wage
account, Upgrader, Investor, Guarantor, Log of loan amount, LTV, PTI30, Dur20,

Socioeconomic andTurnover as well as bank identity and date (month and year)

The results are presented in Table 7. On averagewers purchasing assets within
40 to 80 kilometers from the center of Tel Aviv paprtgage interest rates which are
higher by 0.1 percentage points than similar boerswpurchasing assets within 40
kilometers from the center of Tel Aviv, while bowers purchasing assets situated 80
kilometers and more from the center of Tel Aviv pagrtgage interest rates which are
higher by 0.2 percentage points than similar boerswpurchasing assets within 40
kilometers from the center of Tel Aviv. There isalstatistically significant gap of

approximately 0.1 percentage points between twoiphberal” groups of borrowers.

The magnitude of these gaps is in line with our @sBmates.

8. Discussion

In this paper, we explore the contribution of vasdactors of risk to the mortgage
interest rate determination, paying special atbento location-based differentials,
including two dimensions — distance from the ceatatt socioeconomic status of the
neighborhood where the mortgaged asset is situatedirical evidence based on more
than 80 thousand mortgage loans originated durdig-2013 indicates that location
does matter. It looks like borrowers purchasingsiogiassets in the central prosperous
regions are perceived by lenders as preferred m#stogaining the best interest rate
terms, while borrowers purchasing assets in thelperal poor neighborhoods are
compelled to pay the highest interest rates. Thkimg remains unchanged and
statistically significant after controlling for vaus factors of borrower, mortgage and

asset risk and also for the extent of banking cditiqe.

However, we can't attribute these location-basetrest rate differentials to
discrimination against poorly situated borrowersm® crucial factors of interest rate
determination that are unobservable are likelyg@dxrelated to some degree with the

location of the purchased asset, including borrtsvaredit history, wealth,

28 The exact value of the LTV ratio.
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employment characteristics (in terms of occupatemjority, tenure, stability, contract
duration), financial literacy and bargaining alyiliEor example, Haran Rosen and Sade
(2018) find that individuals living in central ldb@ns with a higher socioeconomic

index demonstrated more active beneficial finano&davior.

Canner (1981), Stiglitz and Weiss (1981) and Whilsan (1986, 1987) argued that
creditors may apply binding credit constraintsaan applicants due either their ability
to repay a loan, or because of factors that magraély affect the collateral value of
the property. In other words, lenders are suppdseapply tighter credit conditions
(including higher down payment requirements, showems to loan maturity, and
higher interest rate) to more risky loan applicantgspective of whether that risk is
related to the attributes of the borrower or tosthof the neighborhood where the
property is located. It is reasonable that lendesrporate the risk of asset foreclosure
in the interest rates, while the costs of foredleseem to be higher in the regions with
lower housing demand (at least partly capturedtusypover variable) and lower
prospective house price growth (or higher poss$ybdf price depreciation). Since in
Israel most demanded for living regions are cenbradés, where land reserves for
residential building are limited, the prospectspote growth there are much more
promising than in the periphery where abundancéanfl suitable for residential

building keeps its price low.

Even when discrimination occurs, it is not feastbléest whether it is prejudice-driven
or statistical one. However, we assume that disnation in mortgage pricing, at least
against those purchasing assets in the periphegabns (but not necessarily those
buying assets in poor but close to the center beidioods), is unlikely to be a
prejudiced discrimination. Peripheral borrowers approaching local bankdiafbns
meet there loan officers who are also local resgjesuch that we should not expect
them to have personal prejudices against theirhbeig. Several studies examined
group identity effect on the credit market outconfésr example, Beck et al. (2012)
tested the influence of shared gender identity imalved that in Albania, borrowers
assigned to opposite-sex officers received lowan lmmounts and paid higher interest
rates, although, ex post, they did not experiengken arrears. Fishman et al. (2017)
report that shared ethnicity and religion betweerrdwers and loan officers in India
increased access to credit and loan size dispeasidmeduced collateral requirements,

while improving future repayment.
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Satistical discrimination occurs when individual members of a particularugrare
treated differently based on the use of empiristdtistical) correlations of this group's
distinctive observable characteristics with itsremoic performance or outcomes. In
the context of our study, statistical discriminatould occur if peripheral residents
as a group have a higher average statistical risk of defaulbeing in arrears (say,
because of less favorable conditions in the lcatabtt markets), and a lender uses this
past experience to charge a higher interest rata fll loan applicants living in the
periphery, independent of their individual charastees, whileparticular applicants
belonging to this group may or may not cause higisér Since lender has imperfect
information about potential customers, she onl\swsailable statistical data as a kind
of screening device to assess a risk premium foerpi@al borrower based on the
assumption that her group affiliation is correlatgith socioeconomically relevant
characteristics and likelihood of repayment/deféaitbeing in arrears). As a result, an

individual borrower could be adversely affectedéaese of his group affiliation.

Unfortunately, we have no information on defautesaby locality of residence or long
run statistics on regional distribution of loansamears. However, since our data was
collected retroactively and not at the mortgaggionation we know the status of the
mortgages originated in 2010-2013 (regularly repaiieh arrears) in the year 2015. The
share of the mortgages in arrears is generallytbosmvthere are some differences among
distance-socioeconomic status groups (Table 8)gesiog that there is some

economic rationality for differential treatmenta#drtain groups of borrowers.

Given large loan amount and long duration, eveatiradly small interest rate increment
may cause substantial increase in the total repatgmgon mortgage life span. Our
findings indicate that interest rate differentialsrt mostly the weakest borrowers;
higher mortgage prices increase the economic burddrorrowers purchasing housing
assets in inferior locations, possibly raising theiobability of default, and even

contribute to exacerbating inequality at the ecopovide level.

One of the causes of getting less convenient isttaedes is an inadequate financial
literacy and shopping behavior. In the last yeamgyvision of private mortgage
counselling services becomes more and more commemperhaps it is successful in
obtaining more favorable mortgage terms for th@skihg financial knowledge and

bargaining ability. However, we can't examine thypothesis.
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Commercial banks are profit maximizing firms. Thiending decision is based on
prediction of the probability that borrower willpay the loan successfully. However,
defaults generally happen as a result of some wute@ negative life event. To
minimize expected mortgage loss, lending institutitust, ex ante, predict whether the
future value of the underlying property will exceid outstanding debt. Naturally,
properties situated in more demanded neighborhbasle better prospects of price
stability and growt? If policymakers care for more disadvantaged pdjara they
may consider provision of government guarantees ffst-time homebuyers
purchasing housing assets in the geographic andoesmmomic peripheral

neighborhoods to ensure lower mortgage interessrat

Further research has to focus on enriching thefigtidependent variables to include
dimensions of risk that are unavailable at thisipof time. Central Credit Register at
the Bank of Israel, which began to operate in AROIL9, will provide in the foreseeable
future households' credit history data and measafnesn-housing indebtedness which

could be incorporated in the model of mortgageresterate determination.

References

2% For example, Haughwout et al. (2009) find that tgpage rates are lower in locations that
experienced higher past rates of house price ajapiceg probably because lenders have expectations
for such trend continuation.

26



Angrist, J.D. and K. Lang (2004). "Does school gn&tion generate peer effects? Evidence
from Boston's Metco Programimerican Economic Review 94 (5), pp. 1613-1634.

Beck, T., P. Behr and A. Madestam (2012). "Sex @nedit: Is There a Gender Bias in
Lending?", European Banking Center Discussion Pder 2011-02J, CentER Working
PaperSeries No. 2011-101.

Black, H.A., T.P. Boehm and R.P. DeGennaro (2008)There Discrimination in Mortgage
Pricing? The Case of Overage3durnal of Banking and Finance, vol. 27, pp. 1139-1165.

Calem, P.S. (1996). "Mortgage Credit AvailabilitydaLow- and Moderate-Income Minority
Neighborhoods: Are Information Externalities Ceiie", The Journal of Real Estate Finance
and Economics, vol. 12 (1), pp. 71-89.

Canner, G.B. (1981). "Redlining and Mortgage Legditatterns” in J. V. Henderson (ed.)

Research in Urban Economics, Conn.: JAI Press Inc. pp. 67-101.

Cheng, P., Z. Lin and Y. Liu (2011). "Do Women Rdgre for Mortgages?"The Journal of
Real Estate finance and Economics, vol. 43, pp. 423-440.

Cheng, P., Z. Lin and Y. Liu(2015). "Racial Discaepy in Mortgage Interest Rate§he
Journal of Real Estate finance and Economics, vol. 51, pp. 101-120.

Courchane, M. (2007). "The Pricing of Home Mortgagans to Minority Borrowers: How
Much of the APR Differential Can We Explain3déurnal of Real Estate Research, vol. 29 (4),
pp. 399-440.

Courchane, M. and D. Nickerson (1997). "DiscrimimatResulting from Overage Practices”,
Journal of Financial Services Research, vol. 11, pp. 133-152.

Crawford, G.W. and E. Rosenblatt (1999). "Differescn the Cost of Mortgage credit
implications for discrimination"Journal of Real Estate Finance and Economics, vol. 19 (2),
pp. 147-159.

Diaz-Serrano, L. and J.P. Raya (2011). "Is Therscidninatory Mortgage Pricing against
Immigrants in the Spanish Lending Market?", IZA &ission Paper No. 5578.

Eichengreen, B. (1984). "Mortgage Interest RatelserPopulist Era"The American Economic
Review, vol. 74 (5), pp. 995-1015.

27



Fishbein, A. and P. Woodall (2006). "Women are lerirargets for Subprime Lending: Women
are disproportionately represented in high-costtgage market. Working Paper, Consumer

Foundation of America.

Fishman, R., D. Paravisini and V. Vig (2017). "Quitl Proximity and Loan Outcomes",
American Economic Review, vol. 107 (2), pp. 457-492.

Gary-Bobo, R.J. and S. Larribeau (2004). "A StruadtuEconometric Model of Price
Discrimination in the Mortgage Lending Industryiihiternational Journal of Industrial
Organization, vol. 22 (1), pp. 101-134.

Ghent, A., R. Hernandez-Murillo and M.T. Owyang 12D "Differences in Subprime Loan
Pricing Across Races and Neighborhod®sgional Science and Urban Economics, vol. 48,
pp. 199-215.

Haran Rosen, M. and O. Sade (2018). "Does FinaRegulation Unintentionally Ignore Less
Privileged Populations? The Investigation of a Raguy Fintech Advancement, Objective
and Subjective Financial Literacy”, Discussion Rdge. 2017.10, Bank of Israel, Research

Department.

Haughwout, A., C. Mayer and J. Tracy (2009). "SiuprMortgage Pricing: The Impact of
Race, Ethnicity, and Gender on the Cost of BorrgWifrederal Reserve Bank of New York
Staff Reports, Staff Report no. 368.

Heckman, J., H. Ichimura and P. Todd (1998). "Maighas an econometric evaluation

estimator” Review of Economic Sudies, 65 (2), pp. 261-294.

Holmes, A. and P. Horvitz (1994). "Mortgage RedigiRace, Risk, and Demandburnal of
Finance, vol. 49 (1), pp. 81-99.

Lang, W.W. and L.I. Nakamura (1993). "A Model ofdRaing", Journal of Urban Economics,
vol. 33, pp. 371-379.

Ling, D.C. and S.M. Wachter (1998). "Information témnalities and Home Mortgage
Underwriting", Journal of Urban Economics, vol. (@}, pp. 317-332.

Rosenbaum, P.R. and D.B. Rubin (1983). "The cenwld of the propensity score in
observational studies for causal effecBigmetrika, 70 (1), pp.41-55.

Rubin, D.B. (1973). "The use of matched sampling wegression adjustment to remove bias

in observational studiesBiometrics, pp.185-203.

28



Stiglitz, J.E. and A. Weiss (1981). "Credit Ratimgin Markets with Imperfect Information”,

American Economic Review, vol. 71, pp. 393-410.

Tzur-llan, N. (2017). "The Effect of Credit Consinz on Housing Choices: The Case of LTV

Limit", Bank of Israel, Research Department, Disiols Paper 2017.03.

Williamson, S.D. (1986). "Costly Monitoring, Finaat Intermediation, and Equilibrium
Credit Rationing"Journal of Monetary Economics, pp. 159-179.

Williamson, S.D. (1987). "Costly Monitoring, Loano@tracts, and Equilibrium Credit
Rationing",Quarterly Journal of Economics, pp. 135-145.

Yezer, A.M. (2010). "A Review of Statistical Probie in the Measurement of Mortgage

Market Discrimination and Credit Risk", Researcstitute for Housing America.

29



Figure 1

Distribution of Average Interest Rate across Distance from the Center
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Figure 2

Distribution Average Interest Rate by Distance from Tel-Aviv <40
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Fugure 3. Mean share of "prime"-adjusted interatst before and after the restriction
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Table 1. Median values of main mortgage and borr@haracteristics, broken by
combinations of distance and socioeconomic stdtagighborhood

Distance<4( 40<=Distance<8! Distance>=8(
socioeconomic low medium high low medium high low medium high
interest rate (%) 1.72 1.70 1.57 1.83 1.80 1.75 2.04 1.89 7.
LTV (%) 58.3 59.0 51.9 60.0 59.8 55.0 60.0 60.9 570
duration (months) 260 274 251 253 264 245 240 240 24
PTI (%) 27.9 27.5 28.0 26.0 27.0 27.0 23.1 24 4 246
loan size (000' NIS) 480 582 700 417 500 530 260 370 45(
net monthly income (NIS) 12,000 13,200 16,500 11,800 12,70 14,8 11,9p0 12,880 9004
age 36.3 38.5 40.1 35.2 38.6 40.3 38.6 394 410
LTI 3.4 3.7 3.5 3.2 8.8 3.1 2.0 2.7 2.6
investors' share (%) 15 13 15 15 13 14 29 17 16
investors' interest rate (%) 1.61 1.55 1.50 1.76 1.79 1.73 1.93 1.9( 1.6B
firsttime home buyersiinterest (g 1.85 1.69 1.96 191 1.92 2.26 2.0 1.88
rate (%)
mortgage outside asset location 55.7 51.9 58.7 57.6 43.8 68.4 50.2 37.5 4611
mortgage outside asset location fol EyFEps 55.5 59.1 60.0 51.0 62.5 59.2 49.4 475
investors
mortgage outside asset locationfot g , 52.9 62.3 59.5 452 734 49.5 38 47B
first-time home buyers
mortgage outside asset focationfof 55, 496 55.7 54.0 402 66.0 422 315 44f
upgraders
mortgage outside asset location in
localities 100,000+ residents (9 455 41.2 48.6 27.9 23.2 26.4 36.7 22.1 16.4
number of observations 11,833 13,366 20,608 7,507 7,984 5,38 8,201 9,02 5,013
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Table 2. Variable names, definitions and expeatéation to mortgage interest rate

Variable Description Expected
sign

R Dependent variable; weighted average of reateésteates on all parts

of the mortgage

Borrower risk

Number of borrowers 1 for a single borrower, 2 for a couple -

Age For multiple borrowers — average age -
?

Age squared
Log of net income
Wage account

For multiple borrowers — average age squared

Log of family after-tax monthly income net of fixeabnthly payments
Dummy, 1 for household with current account withie bank, O
otherwise

Upgrader Dummy, 1 for upgrader, 0 otherwise -
Investor Dummy, 1 for investor, 0 otherwise ?
Guarantor Dummy, 1 for loan with guarantor requirement, Oevttise +
Loan risk

Log of loan amount Log of approved mortgage -
LTV60 Dummy, 1 for mortgages with LTV>60% +
PTI30 Dummy, 1 for mortgages with PTI>30% +
Dur20 Dummy, 1 for mortgages with maturity of more th@hy2ars +

Collateral risk
Socioeconomic

Distance

Distance squared
Dclose_SElow, Dclose SEmi
Dclose_SEhigh, Dmid_SElow
Dmid_SEmid, Dmid_SEhigh,
Dfar_SElow, Dfar_SEmid,
Dfar_SEhigh

Turnover, %

Potential Accessibility Index
Building starts, %

Socioeconomic index of neighborhood, 1 (the lowést)20 (the

highest)

Distance from the neighborhood to the center ofAhéV, in km
Square of distance from the neighborhood to théecer Tel Aviv
i,System of dummies for interactions of distance socioeconomig
,Status as described in section 4. Dclose_SEhighblaris omitted in
the regression analysis.

Number of transactions in the housing market didilg the number

of existing housing units, by municipalftty

Continuous variable, by municipality, see footndiein the text
Number of housing units which construction had eguthe given
year divided by the number of existing housing ity municipality

all +

Competitiveness
Bank in the same location

Number of banks in mortgad
location
Number of banks in propert
location

Dummy, 1 if the loan was originated in the localdf purchased
property, O otherwise

eNumber of different banking institutions providingprigage service
in the locality of loan originatioh

yNumber of different banking institutions providingprtgage service
in the locality of purchased propetty

Notes for Table 2

1 To estimate turnover variable, we divide the numbfetransactions in each locality (not
neighborhood) by the number of housing units irheaanicipality, officially reported by the
Israeli Central Bureau of Statistics. For mortgégjesn out in yeat we use an average of
turnover in yearsandt-1. Since number of housing units in some small iGealis not reported
we lose 4.6% of observations due to use of thelbai
2 Using the full list of bank affiliations, we couttte number of banking institutions in the
locality where the mortgage was originated. We #igd the number of different bank brances
engaged in mortgage credit and the results of atitimwere similar. Because of distortions in
the data we were unable to identify correct locatad mortgage origination in 4.1% of

observations.

3 The same as the previous variable, but for thalilyovhere the mortgaged asset is situated.
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Table 3. Basic regression estimation results

Variable (1) (2) (3)

number of borrowers 0.050***  (0.009) 0.049*** (0.9p| 0.046*** (0.009)
age 0.030**  (0.002)| 0.030*** (0.002)] 0.029*** (0.002
age squared -0.000***  (0.000) -0.000*** (0.000) GOO*** (0.000)
log of net income -0.223**  (0.008) -0.225** (0.@) | -0.225*** (0.009)
wage account -0.126***  (0.008) -0.125** (0.008) .1@6*** (0.008)
upgrader -0.030***  (0.008) -0.028** (0.008) -0.086 (0.008)
investor -0.075***  (0.010)| -0.072*+* (0.010) -0.08% (0.010)
guarantor 0.059***  (0.012) 0.057** (0.012) 0.058** (0.012)
log of loan amount -0.078**  (0.006) -0.078** (00B) | -0.075*** (0.006)
LTV60 0.057***  (0.007)| 0.058** (0.007)] 0.059*** (0DO7)
PTI30 0.002 (0.007 0.002 (0.007) 0.003 (0.007)
Dur20 0.221**  (0.008)| 0.220*** (0.008) 0.219** (@O8)
Dclose_SElow 0.070*** (0.012)| 0.074*** (0.013)| 0.075** (0.013)
Dclose_SEmid 0.053*** (0.011)| 0.050*** (0.011)| 0.056*** (0.011)
Dmid_SElow 0.068***  (0.018)| 0.063*** (0.019)| 0.089*** (0.019)
Dmid_SEmid 0.080***  (0.017)| 0.081**+* (0.017)| 0.109*** (0.017)
Dmid_SEhigh 0.047**  (0.020)| 0.041**  (0.020)| 0.054***  (0.020)
Dfar_SElow 0.179***  (0.025)| 0.200*** (0.026)| 0.248***  (0.026)
Dfar_SEmid 0.105***  (0.025)| 0.123*** (0.025)| 0.175*** (0.026)
Dfar_SEhigh 0.067***  (0.025)| 0.075** (0.026)| 0.125*** (0.026)
distance 0.000 (0.000) 0.002***  (0.001) 0.001* @9
distance squared 0.000**  (0.000) -0.000 (0.0p0) 00.0 (0.000)
socioeconomic -0.005***  (0.001) -0.004*** (0.001) 0.003*** (0.001)
turnover -0.008***  (0.002) -0.011*** (0.002) -0.067 (0.002)
bank in the same location 0.044**  (0.00p) 0.049***(0.007)| 0.076** (0.007)
number of banks in mortgage location -0.016*** @ | -0.016*** (0.002)| -0.009*** (0.002
potential accessibility index 0.001**  (0.000) 0.001***  (0.000)
building starts 0.007*+*  (0.002 -0.002 (0.00p)
number of banks in property location -0.016***  (0.002)
Banks fixed effects + + +

Month & Year fixed effects + + +

Constant 3.580***  (0.101) 3.336** (0.121) 3.343** (0.120)
Observations 81,143 80,539 80,539
R-squared 0.282 0.282 0.283
Standard errors in parentheses

** n<0.01, ** p<0.05, * p<0.1
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Table 4. Inter-regional interest differentials

Panel A. Unconditional means, standard deviatiorsrentheses

distance<4d <=40distance<80 distance>{80
socio high 1.536 1.741 1.719
(2.022) (1.121) (1.168)
socio middle 1.684 1.800 1.866
(0.961) (1.074) (2.091)
socio low 1.730 1.807 2.016
(1.031) (1.041) (1.213)

Panel B. Differences in unconditional means, redato basic category

distance<40

40<:distance<d30 distance>

socio high
socio middle
socio low

base
0.148
0.194

0.205 0.183
0.263 0.330
0.271 0.480

80

Panel C. Estimated coefficients (conditional difgces in means)

distance<40

40<=distance<d§0 distance>

socio high
socio middle
socio low

omitted
0.056
0.075

0.054
0.109
0.089

0.125
0.175
0.248
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Table 5. Robustness check 1:

Inclusiohogfof price variable

Variable

basic regression

(©)

(4)

(5)

number of borrowers 0.046*** (0.009) 0.051** (0.9pP| 0.051***  (0.009)
age 0.029*** (0.002) | 0.029*** (0.002)| 0.029***  (0.002)
age squared -0.000%*** (0.000) -0.000*** (0.000) GOO***  (0.000)
log of net income -0.225%** (0.009) -0.202*** (0.@) | -0.218***  (0.008)
wage account -0.126*** (0.008) -0.126*** (0.008) .1@4**  (0.008)
upgrader -0.030*** (0.008 -0.012 (0.008) -0.012  .0@B)
investor -0.069*** (0.010)] -0.085*** (0.010) -0.08%* (0.010)
guarantor 0.058*** (0.012) 0.060*** (0.012) 0.054** (0.012)
log of loan amount -0.075%** (0.006) -0.047** (00B)

LTV60 0.059*** (0.007)| 0.038*** (0.008)| 0.024**  (MO7)
PTI30 0.003 (0.007 0.011 (0.007) 0.003 (0.007)
Dur20 0.219*** (0.008)| 0.220*** (0.008)] 0.204***  (WO7)
Dclose_SElow 0.075***  (0.013)| 0.051*** (0.013) | 0.054**  (0.013)
Dclose_SEmid 0.056***  (0.011)| 0.037*** (0.011) | 0.038**+*  (0.011)
Dmid_SElow 0.089*** (0.019)| 0.067** (0.019) | 0.073***  (0.019)
Dmid_SEmid 0.109*** (0.017)| 0.090***  (0.017)| 0.096***  (0.017)
Dmid_SEhigh 0.054*** (0.020) | 0.056***  (0.020) | 0.060***  (0.020)
Dfar_SElow 0.248*** (0.026) | 0.189***  (0.026) | 0.197***  (0.026)
Dfar_SEmid 0.175*** (0.026) | 0.143** (0.026) | 0.150***  (0.026)
Dfar_SEhigh 0.125*** (0.026) | 0.110*** (0.026) | 0.115***  (0.026)
distance 0.001* (0.001 0.001 (0.001) 0.001 (0.00Q1)
distance squared 0.000 (0.0Q0) 0.000 (0.000) 0.000(0.000)
socioeconomic -0.003*** (0.001) -0.002*** (0.001) 0.002**  (0.001)
turnover -0.007*** (0.002), -0.007*** (0.002) -0.067 (0.002)
bank in the same location 0.076*** (0.00f7) 0.080***(0.007) | 0.081**  (0.007)
number of banks in mortgage locatior -0.009*** @p| -0.009*** (0.002)| -0.009***  (0.002)
potential accessibility index 0.001*** (0.000) O0mDO* (0.000) | 0.001***  (0.000)
building starts -0.002 (0.002) -0.001 (0.002) -@00 (0.002)
number of banks in property location -0.016*** (03 | -0.016*** (0.002)| -0.016**  (0.002)
log of price -0.107**  (0.007) | -0.122**  (0.006)
Banks fixed effects + + +

Month & Year fixed effects + + +

Constant 3.343%+* (0.120) 3.505*** (0.121) 3.159*** (0.112)
Observations 80,539 80,539 80,539

R-squared 0.283 0.285 0.284

Standard errors in parentheses
*** pn<0.01, ** p<0.05, * p<0.1
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Table 6. Robustness check 2: Estimation resulsrbéeind after the restriction on
"prime"-adjusted interest rate share

basic regression before restriction after resticti
Variable (3) (6) (7)
number of borrowers 0.046***  (0.009) 0.069*** (0.8}L| 0.036*** (0.010)
age 0.029***  (0.002)] 0.054** (0.005) 0.018** (0GB)
age squared -0.000***  (0.00Q) -0.000*** (0.000) GO0** (0.000)
log of net income -0.225**  (0.009) -0.365*** (0.0} | -0.165*** (0.010)
wage account -0.126*** (0.008) -0.113** (0.015%) .e®@5** (0.009)
upgrader -0.030***  (0.008) -0.065*** (0.016 -0.015 (0.009)
investor -0.069***  (0.010)| -0.196** (0.020 0.001 (0.012)
guarantor 0.058**  (0.012]) 0.068*** (0.025) 0.053** (0.014)
log of loan amount -0.075**  (0.006 0.019 (0.01R)0.105***  (0.006)
LTV60 0.059***  (0.007)| 0.056*** (0.014)| 0.072** ((D08)
PTI30 0.003 (0.007) -0.055*** (0.014) 0.026*** ((08)
Dur20 0.219**  (0.008)| 0.233*** (0.015) 0.208*** (@O8)
Dclose_SElow 0.075*** (0.013)| 0.100*** (0.026)| 0.069*** (0.014)
Dclose_SEmid 0.056*** (0.011)| 0.103*** (0.021)| 0.029** (0.012)
Dmid_SElow 0.089***  (0.019)| 0.077**  (0.039)| 0.102*** (0.021)
Dmid_SEmid 0.109***  (0.017)| 0.172*=*  (0.035)| 0.083**+* (0.019)
Dmid_SEhigh 0.054***  (0.020)| -0.037  (0.041)| 0.095*** (0.023)
Dfar_SElow 0.248**  (0.026)| 0.265***  (0.054)| 0.234***  (0.029)
Dfar_SEmid 0.175*+  (0.026)| 0.182***  (0.052)| 0.169*** (0.028)
Dfar_SEhigh 0.125***  (0.026) 0.058 (0.053)| 0.150***  (0.029)
distance 0.001* (0.001 0.003*  (0.002) 0.000 (@po
distance squared 0.000 (0.000) -0.000 (0.000) 0.000(0.000)
socioeconomic -0.003***  (0.001 0.001 (0.00p) -GG (0.001)
turnover -0.007***  (0.002) 0.001 (0.003) -0.013*** (0.003)
bank in the same location 0.076**  (0.00f) 0.114***(0.014)| 0.062***  (0.008)
number of banks in mortgage
location -0.009***  (0.002)| -0.020*** (0.004] -0.00% (0.002)
potential accessibility index 0.001*** (0.000) O0DO (0.001)| 0.001*** (0.000)
building starts -0.002 (0.002) -0.006 (0.005) 0.000 (0.003)
number of banks in property location  -0.016** (02) | -0.021** (0.003)| -0.014** (0.002
Banks fixed effects + + +
Month & Year fixed effects + + +
Constant 3.343**  (0.120] 2.699***  (0.248) 3.939*** (0.132)
Observations 80,539 25,303 55,236
R-squared 0.283 0.170 0.241
Standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Table 7. Robustness check 3: Propensity-score magtelstimation results

Comparison categories Coefficient | Std. Err. Z P>[z| [ Number of obs.
40<=Distance<80 vs Distance<40 0.103 0.010 10.18 0.000 66,678
Distance>=80 vs Distance<40 0.202 0.012 16.42 0.000 68,043
Distance>=80 vs 40<=Distance<g80 0.098 0.013 7.29 0.000 43,107

Table 8. Percentage of mortgages in arrears, lbgmdie and socioeconomic status, for
mortgages originated in 2010-2013 (%)

Distance<40 40<=Distance<80 Distance>=80
SE low | SE middle | SE high| SE low | SE middle| SE high|] SE low | SE middle| SE high
2.34 1.55 1.30 3.13 2.61 2.12 2.65 1.66 1.52
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Appendix

Table 1A. Estimation results before and after #sdriction on "prime"-adjusted

interest rate share

before restriction after restriction before redioic after restriction
Variable (6) ) (8) (9)
number of borrowers 0.069**  (0.018 0.036**  (0OL| 0.057**  (0.012) | 0.037**  (0.009)
age 0.054**  (0.005) | 0.018**  (0.003)| 0.015%*  (0.003)| 0.007**  (0.002)
age squared -0.000%*  (0.000)  -0.000**  (0.000) G00*  (0.000) -0.000 (0.000
log of net income -0.365%*  (0.017) -0.165%* (0.0} | -0.071***  (0.012) 0.010 (0.009
wage account -0.113**  (0.015)  -0.095**  (0.009) .6@6**  (0.010) | -0.061***  (0.008)
upgrader -0.065**  (0.016) -0.015* (0.009)  -0.038** (0.011) -0.002 (0.007)
investor -0.196**  (0.020) 0.001 (0.012)  -0.090** (0.014) | -0.027**  (0.010)
guarantor 0.068**  (0.025) 0.053**  (0.014 0.057**  (0.017) 0.023* (0.012)
log of loan amount 0.019 (0.017)  -0.105**  (0.006) -0.139***  (0.008) | -0.285**  (0.006)
LTV60 0.056**  (0.014) | 0.072%*  (0.008)| 0.049**  (W10) | 0.075**  (0.007)
PTI30 -0.055**  (0.014)| 0.026**  (0.008)| 0.046**  (@.010) | 0.080**  (0.007)
Dur20 0.233**  (0.015)| 0.208**  (0.008) 0.133**  (@10) | 0.248**  (0.007)
Dclose_SElow 0.100**  (0.026) | 0.069**  (0.014) | 0.063**  (0.018) | 0.023* (0.012)
Dclose_SEmid 0.103**  (0.021) | 0.029**  (0.012) 0.023 (0.014) -0.008 (0.011)
Dmid_SElow 0.077**  (0.039) | 0.102%*  (0.021) | 0.087**  (0.027) | 0.062***  (0.018)
Dmid_SEmid 0.172**  (0.035) | 0.083**  (0.019) | 0.093**  (0.024) | 0.036**  (0.017)
Dmid_SEhigh -0.037  (0.041) | 0.095**  (0.023) 0.014 (0.028) | 0.090***  (0.020)
Dfar_SElow 0.265**  (0.054) | 0.234***  (0.029) | 0.209**  (0.036) | 0.116***  (0.025)
Dfar_SEmid 0.182**  (0.052) | 0.169**  (0.028) | 0.101**  (0.035) | 0.086**  (0.025)
Dfar_SEhigh 0.058 (0.053) | 0.150**  (0.029) | 0.100**  (0.036) | 0.128**  (0.025)
distance 0.003** (0.002 0.000 (0.001) -0.001 (@9 -0.001 (0.001)
distance squared -0.000 (0.00D) 0.000 (0.0p0)  G*000 (0.000) | 0.000%*  (0.000)
socioeconomic 0.001 (0.002) -0.005**  (0.001) -BOT  (0.001) | -0.005**  (0.001)
turnover 0.001 (0.003 -0.013*+* (0.003 -0.008** (0.002) -0.020*** (0.002)
bank in the same location 0.114*+  (0.014)  0.062** (0.008) | 0.046**  (0.010)| 0.044**  (0.007)
number of banks in mortgage location -0.020*** @) | -0.005**+*  (0.002) -0.002 (0.002 0.002 (0.00:
potential accessibility index 0.001** (0.001) 0.001  (0.000) -0.000 (0.000) 0.001** (0.000
building starts -0.006 (0.005 0.000 (0.008) -0.004 (0.003) 0.003 (0.002
number of banks in property location -0.021%+* (03) -0.014**  (0.002) -0.012*** (0.002) -0.009***  {.002)
share of "prime" -2.372%+* (0.014) -1.794%+* (0.014)
Banks fixed effects + + + +
Month & Year fixed effects + + + +
Constant 2.699%** (0.248) 3.939%** (0.132 4.362**  (0.168) 5.510*** (0.116)
Observations 25,303 55,236 25,303 55,236
R-squared 0.170 0.241 0.619 0.422

Standard errors in parentheses

o 0<0.01, ** p<0.05, * p<0.1
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