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Does Location Matter?

Evidence on Differential Mortgage Pricing in Israel

Natalya Presman and Nitzan Tzur-llan

Abstract

This paper explores the contribution of variouddexto determining mortgage interest rates
in Israel. We use a unique database combining lmasi-data on mortgage loans originated by
the Israeli banking system during 2010-13 with piegpry data on assets underlying mortgage
origination as well as several additional variabdesigned to capture risk associated with
regional real estate markets and the extent of etittqm prevailing in the banking system. We

show that significant differences exist in real tgage interest rates among different locations
and neighborhood qualities. While homebuyers puicigaassets in the more prosperous
central neighborhoods pay the lowest interest rét@se purchasing assets in the peripheral
and economically weak neighborhoods pay the higbress. Observable characteristics of the
borrower, the mortgage and the underlying asskt aisd banking competition explain up to

two thirds of the regional and socioeconomic dédferes in mortgage interest rates found in the
raw data. Other factors that may explain remaimggjonal differences in the interest rates
include unobservable borrower characteristics sisdinancial literacy and bargaining ability,

unknown characteristics of borrower's employmend atatistical discrimination of some

groups of borrowers.



1. Introduction

Investment in housing is the main share of houskholvestment portfolio, especially
among households in the lowest income deciles.Balasheet data of the Israeli
households sector for 2017 show that the valuealfestate constitutes 51 percent of
all households' wealth (real and financial assetahined)! According to data from
Israel’'s Central Bureau of Statistics, in 2017 8/dercent of households owned at least

one housing un.

Since housing investment usually cannot be finasoéely by equity, mortgage credit
availability (that is, mortgage approval) and itfoadability (that is, the cost of credit,
I.e., the interest rate) are crucial to the abdithouseholds to accumulate wealth. Given
the large scale and extremely long duration of gage loans, even small differences
in interest rates may add up to large amounts afiend'overpaid” to the lender.
Although differences in the interest rates are sgpd to reflect differences in the risk
stemming from borrowers and their investment andrfcing decisions, they may also
incorporate some element of differential treatmeéatvards certain types of
borrowers—racial and religious minorities, womeanpigrants, residents of specific

regions, etc.

Despite the public and political importance of tlssue, it is difficult to conduct
empirical research of differential treatment in tgage lending. This is mainly due to
the lack of suitable databases that combine alhfleemation needed for such research,
including detailed loan conditions, borrower denaminic and occupational
characteristics and credit history, and influentizdracteristics of the underlying asset.
The scarcity of the data is the main reason thatdsue of discrimination in mortgage
lending was explored mainly in the US, where coitecof the data became mandatory
in the early nineties, but to a much lesser exteurope, where such data were not

collected due to non-existence of anti-discriminategislation.

We do not focus on the discrimination issue buteaive explore the contribution of
various factors to determining mortgage interesds;apaying special attention to the

role of the distance from the business center @& dountry (Tel Aviv) and

! For details see Financial Stability Report for fingt half of 2019, Bank of Israel.
2 Specifically, 61.8 percent owned one housing anit 10 percent owned two or more housing units.
31n Israel, approximately 85 percent of home puselsaare financed using a mortgage.
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socioeconomic status of the neighborhood wherehaigsied housing asset is situated.
In other words, we examine if Israeli lenders pddéerently similar mortgage products
offered to comparable households purchasing homei$ferent locations that differ in
the liquidity of assets and their potential pricewgth, thus reflecting different costs of
foreclosure. We use a unique database combiningléxeel data on mortgage loans
originated by the Israeli banking system during@®qI3 with proprietary data on assets
underlying mortgage origination as well as sevewdditional variables designed to
capture risk associated with regional real estaéekets and extent of competition
prevailing in the banking system. These data peaidl opportunity to conduct a large
scale and relatively complete study of the potéwiifferential treatment of mortgage
borrowers. The uniqueness of the data means th#éetbest of our knowledge, no

previous research has considered the questionsssddt in this paper.

Controlling for multiple factors that might affetctterest rate pricing, we show that
significant differences exist in real mortgage et rates among different locations
and neighborhood qualities. While homebuyers pusiciga assets in the more
prosperous central neighborhoods pay the lowestast rates, those purchasing assets
in the peripheral and economically weak neighbodsogpay the highest ones.
Observable characteristics of the borrower, thetgagie and the underlying asset risk,
and banking competition explain up to two thirdsttod regional and socioeconomic
differences in mortgage interest rates found irréwedata. Additional factors that may
explain these differences—borrower's credit historwealth, employment
characteristics (in terms of occupation, seniorignure, stability and employment
contract duration), financial literacy and bargagability—are unobservable in our
data. We also assume that lenders incorporatésthefrasset foreclosure in the cost of
credit, and the costs of foreclosure seem to bkehnigh regions with lower housing
demand and lower prospective house price growthh{gher possibility of price
depreciation). It also seems reasonable that lsrugrsider past experience concerning

the incidence of loans in arrears of similar borecst

The rest of the paper is organized as follows. i8&e@ surveys relevant literature.

Section 3 explains the data. Section 4 presentgi¢iseriptive statistics. Section 5

4 Partly due to the absence of a Public Credit Rgiis Israel in this period. Recently, the Creldita
System was founded in Israel and it began to opénafpril 2019.
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outlines basic empirical framework. Section 6 répdne results. Section 7 presents

some robustness checks, and Section 8 concludes.
2. Related literature and basic econometric issues

Historically, research on differential mortgagecprg has dealt with discrimination
issues. As noted above, we are not focusing orridlisation, but we refer to this

research in the construction of our empirical frame.

Despite the existence of a great deal of work caomeg discrimination in mortgage
lending in the US, mainly against African-Americard Hispanic borrowers, very little
research has been done dealing directly pititing inequality. The conventional
explanation for the scarcity of such studies ik lafcappropriate data on interest rates.
Studies that have succeeded in overcoming thieissa essentially case studies
focusing on data from a single particular lendimgfitution; the 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 lending terms
between minority borrowers and whites, but in nuastes they cannot attribute these
differences to solely racial issues. For examp@eearchers who analyzed the incidence
of paying overagésand their size were not convinced that it was #atinority status
that shaped the differences. Courchane and Nickef®97) suggest that differences
in bargaining and negotiating power of whites andamties may have caused the
observed racial differences. Similarly, Black, le{2003) conclude that the differences
in overages have more to do with the market powethe lending institution and
differential bargaining skills of borrowers and kdess to do with the borrower's race.

Moreover, Crawford and Rosenblatt (1999), who dosnimsignificant price

5 Under a credit rationing regime, discriminationnoifhorities could take place at the approval/denial
stage; the US mortgage market was considered &ghby ltompetitive one where lenders have little
room for differential rate manipulations in the seithat long-term loans were made at a very thieesp
over lenders' cost of funds (Holmes and HorvitA4)9 Even in the 1990s, after the transition tsk-r
based pricing regime (due to improvement of sfatistmodels of individual risk assessment and
substantial reductions in the data storage casts)|lenders were not required to report their legdi
terms for all individual loans, but only to indieatigh-interest ones.

6 An "overage" is a type of premium, the differenagvieen the price at which a loan closes and the
minimum price acceptable to the lending institutfon specific loan products and for borrowers with
particular credit attributes. Since the borrowenssially unaware of how the loan is priced, lack of
financial information, severe liquidity constrairisk aversion, or unwillingness to bargain coddd to

an overage.



differences between individual borrowers, foundsthdifferences largely race-neutral,
controlling for various borrower demographic anmhficial characteristics, differences
in market rates, and rate-lock protection periodi&ewise, Courchane (2007)
concludes that after controlling for individual amdrket characteristics, relatively little
of the differences in the annual percentage raeR}’ paid by minority compared to
non-minority borrowers are attributable to the eliéintial treatment of borrowers. Some
studies used explicit data on mortgage interessrat subprime mortgages, but their
results are also inconclusive: Ghent, et al. (2@b¢ument evidence of adverse pricing
for African-American and Hispanic borrowers in stbpe mortgage market in
metropolitan areas of California and Florida dur2@p5, while Haughwout, et al.
(2009) find no evidence of pricing discriminatiogaanst minority borrowers (possibly

due to missing data on mortgage origination costs).

In France, Gary-Bobo and Larribeau (2004) show tleaders exercise "social
discrimination” against workers vs. professionale tb the differences in elasticities
of demand (to buy a home as opposed to rent) apdrzeived default risks. In Spain,
controlling for a large set of household, mortgagd market characteristics and using
Oaxaca-Blinder decomposition, Diaz-Serrano and R2941) find that between two-
thirds to three-fourths of the gap in average nagéginterest rates between immigrant

and native borrowers can be attributed to discratidm.

The only study that treaisterregional disparities in mortgage rates is Eichengreen
(1984). He aims to explain lower mortgage ratesafgicultural land in the North and
South Atlantic states (Eastern states) in the UBpaoed to the rest of the country. In
a simple framework of mortgage interest rate detetion, he finds that when
mortgage interest rates are adjusted for risk @sgmd in the price of the land—with
the consideration that the market prices risk—amped of agricultural crops) and for
the effects of statutory interest rate ceilingsyyweg widely among the states, there

remains no evidence of significant interregioné#fledentials.

One of the drawbacks of the studies dealing wilcritnination is an omitted variable
bias caused by unobservable features, such aciatditeracy and bargaining ability

of a borrower, and leading to biased estimatedsafrichination variable coefficients.

7 The APR is based on the full cost of the loanluiding both the interest or note rate on the loath a
additional charges and fees, amortized over théd@h term.
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This issue is essentially insoluble, because bdok®t collect data that can be used as
a proxy. Even the borrower’s income is not a penbecxy, because it is not necessarily
correlated with financial skills. Studies that atf# to overcome this issue are scarce.
Cheng, et al. (2015) use data from the Survey ofsGmer Finance (SCF), instead of
administrative data provided by lending instituspaxploiting the advantages of more
detailed household informati®rand a unique variable of shopping behavidihey
document persistent statistically and economicalfynificant racial differences in
mortgage rates, but while individual risk factolfeet differential pricing of mortgages,
shopping behavior appears to be a weak explan&otygr. More accurate analysis
(using residual analysis and quantile regressiongals that racial discrimination is
concentrated in the most vulnerable demographigrsuips, such as younger and
lower-educated minority borrowers. These resules @uite the opposite of their
previous findings concerning gender gaps in moegadcing® In the earlier study,
Cheng, et al. (2011) find that the traditional exyaltory variables (mortgage features,
borrower characteristics, market conditions, etar) only partially explain such gender
disparity, while a behavioral variable that capsutew men and women differ in
shopping for mortgages can completely explain #s¢ of the gap. In particular, they
claim that men are likely to pay lower rates on igages because they simply tend to

search more for the lowest ratég?

A much more severe critique relates to the modglbh the functional relationship
between mortgage outcome (rejection/interest rafaldt rate) and the discriminatory
feature (race in most cases). As Yezer (2010) stateere is no fully developed
theoretical model of the mortgage lending process. Single-equagiopirical models

of mortgage outcomes all relate mortgage outcomesvariety of "causal” variables,

which include various loan terms: loan amount, ltamalue ratio (LTV), payment to

& The SCF collects both detailed loan informatio|uding type of mortgage, loan amount, term, isér
rate, time of origination, as well as borrower'aratteristics, including age, race, education level
information on wealth and debts, past bankruptay eredit applications that were rejected in thet pas
five years.

% This information distinguishes between those whmarily rely on recommendations by people they
trust and those who make an effort in searchingcamaparing among multiple loan offers.

0 There is some empirical evidence that women are tilely than men of the same race to be subprime
mortgage borrowers (Fishbein and Woodall, 2006).

111n their sample, 42.1 percent of men selected thrders based on the search for the lowest fg o
whereas only 20.5 percent of women behaved inahesvay.

12 Moreover, the results suggest that searching folaest rates is much more beneficial for borr@wer
who choose adjustable rate mortgages, compardubse twho choose fixed rate mortgages, supporting
the hypothesis that the impact of search is grdatenore complex mortgage products
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income ratio (PTI), term to maturity, cosignerdintial characteristics of the applicant,
characteristics of the real property collateralgd arariables reflecting demographic
factors, including minority status of the applicamt borrower. The assumption

underlying such single-equation models is thantibeiggage outcome variables have no
role in causing the loan terms. In other words,liappts have no knowledge of the
relation between the loan terms that they requedti@an outcomes. As those, they
never behave strategically and mortgage termsedeeted by lender. However, a much
more reasonable assumption is that loan applig@ctsgnize that mortgage interest
rate® is a function of the mortgage terms, such as aount, down payment/LTV,

monthly PTI, and term to maturity, and that theynmdluence these variables to lower
the interest rate. Furthermore, sometimes lenderodallow the initial terms required

by the applicants; instead, they demand to incregséy, to change loan maturity or

to underwrite a cosigner.

From the econometric point of view, the "indepentieight-hand side variables are
jointly determined with the dependent variable,dleg to an endogeneity and
identification problem, causing estimates obtaingithg single-equation techniques to
be biased and inconsistent. For example, as Y22&0] claims, higher-risk applicants
can self-select into loan programs with higher gage rates and higher rejection and
default rates. These outcomes are due to applicaitsselection into particular loan
programs, not to differential treatment by lend&sa 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 instnental variable that can explain the
LTV but is not associated with the interest ratefdgtunately, the standard set of
variables in mortgage files does not include suatiables. The econometric issue is
even more complicated since not only LTV is simn#tausly determined with the

interest rate, but also other variables that candeel to influence the loan terms, such

13 Although the reasoning is implemented equally gaateon and default rates, from now on we will
refer to only interest rate, as this is the focusw research.
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as PTI and term to maturity. This means that ed¢hese variables is to be modeled

separately to obtain unbiased estimates.

We are aware of econometric problems with singléaéiqn estimation of mortgage
interest rate, but we have no suitable data tocovee these problems. In any case, we
assert that in the Israeli case the severity oketidogeneity problem is much weaker
than in the US. We claim that in Israel the selésion problem resulting from
borrowers' opportunistic behavior and moral hazardot an issue because of the
recourse nature of mortgage loans, i.e., loansall@w the lender to take action above
and beyond the foreclosure of housing asset segth@imortgage. In Israel, mortgages
are mostly originated by banks: 94 percent of nagégstock is in the banking system,
while only 4 percent of the mortgage stock is imipenking financial institutions such
as pension funds, with savings as a lien. Mortgaggnation at banking institutions is
possible only in person at the bank branches ardatgr only by bank employees;
requirements of employment documentation are umif@vage stubs for the three
previous months for all employed members of theskbold); the lock-in period is
uniform for all banks and is defined by the Supsoviof Banks; interest rates do not
incorporate ex-ante prepayment penalty, such persattharged to borrowers only at
the time of actual prepayment, mostly due to svnigho an improved mortgage

contract. Furthermore, there is no sub-prime market fortgaayes in Israel.

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

face an additional econometric issue; we don't kmdhat the functional form of the

relationship between the interest rate and othear terms is. Anyway, it doesn't seem
to be linear and continuous. It makes sense tlee thre some levels of these risk
variables that signal that the risk associated witban has climbed to another, higher
level. Such significant change has to cause therast rate to jump. To extract such
signals we can utilize macroprudential policy tabigt were implemented in Israel and
their timing. We consider those macroprudentialdadlat raise the cost of lending for
homebuyers. It is probable that these signals @maonly recognized to be the main
risk-increasing factors and they were always carsid by the banks in their decision-

making in housing credit. Several macroprudentials were implemented during our

1% This is different from the US experience, where ¢hst of future prepayment is incorporated in the
mortgage interest rate as an option while a borr@ags for the option at loan origination.
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research period. First, in May 2010, banks wereaired to make additional provisions
for housing loans with LTV higher than 60 percdrter that year, in October 2010,
banks were required to make higher capital prowmigar loans above NIS 800,000,
LTV higher than 60 percent, and share of variahbte-foans higher than 25 percent. In
May 2011, the share of the loan with variable teteed on Bank of Israel interest rate
was limited to one-third. In February 2013, thek nseights for capital adequacy
requirements rose for loans with LTV higher thanpé®cent. In August 2013, the PTI
ratio was limited to 50 percent while risk weigfds capital adequacy requirements on
loans with PTI exceeding 40 percent were raisekDtbpercent, and loan duration was

limited to 30 years.

To lessen the econometric hardship, we will notthedoan terms in their continuous
form; instead, we will divide the mortgages intedeisky and more risky ones with the
levels of these variables that we regard as riskeasing: LTV more than 60 percent,

PTI above 30 percent, and duration above 20 years.

3. Data

For the purposes of the macroprudential policynhyan order to perform stress tests,
during 2015, Banking Supervision Department at Bamk of Israel required all

banking corporations to report retroactively on abproved mortgage originations
during each calendar year, beginning from 2010s&heports contain diverse data on
loan characteristics, including approved loan anmhama 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, the type of interest
rate (fixed or variable, adjustable or not adjultgband type of the benchmark for
adjustable rates. In addition, the data contaircatobn of the bank branch where the

mortgage was originated.

In Israel, mortgage borrowers often decide to mkecombination loans, consisting of
several types of interest rates, including fixed aariable rates, real and nominal rates

and adjustable rates with different benchmark3his makes the procedure of

15 For example, one of the most popular combinatinngcent years has been a mortgage that is one-
third adjustable based on the Bank of Israel Ratesthird fixed rate (CPl-indexed or not) and olieet
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transformation of the reported interest rates ifoum ones somewhat tricky. We start
with transforming all interest rates to real tetgsubtracting the inflation expectations
rate at mortgage origination (with data on bankgeetation& for 1, 2, 5 and 10 years,
according to mortgage duratidhfrom all CP1 non-adjusted rates in our samplesh
we calculate the weighted average of the realesteates on all parts of each mortgage,
weighted by the shares of all parts. Although thalfprice of a mortgage includes also
two other components in addition to the interest rathe mortgage opening fee and
obligatory purchase of property appraisal — wetdwawve information on the extent of
these expenses. The lack of these data is notatfociour analysis due to uniformity
of these costs — 0.25 percent of the loan amouith, minimum commission of NIS
500. Although some qualitative borrowers can rezea discount or even total
exemption from paying the commission, more riskyrtwers who are obliged to pay
the full commission will pay approximately 0.01 pentage point in addition to yearly
mortgage interest rate (with an average loan duratf 21 years in our data), while the

average real interest rate is 1.75 percent in ata.d

The banks also report some features of the borsmgwecluding after-tax monthly

household income and certain monthly expenses (aschther loan repayments),
number of borrowers (single or couple), age obalrowers, if there was a guarantor
(bank's requirement for more risky borrowers), #nithe borrower manages current

(wage) account at the same banking institution.

The data on mortgage originations include accyraiperty location, date of purchase
and location of the bank branch where the loanavggnated. The mortgage database
was merged with the home-sale transactions datdtdddy the Israel 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 is$¥jesut it enabled us to locate the
neighborhood where purchased property is situatddaaccount for the distance from

variable rate changing every 2 or 5 years. Thisgmsition resulted from the restriction to at most-o

third of the share of mortgage bearing interest eatjusted to the Bank of Israel Rate, effectiwenfr

May 2011 (as a measure of the macroprudential yolic

16 We use the series of bank's inflation expectaticalgulated by the Bank of Israel from data onkisan
interest rates on CPI-indexed and unindexed loadsiaposits.

17 Since there are no data on longer ranges of infl&xpectations, we use data on inflation expistat

for 10 years for longer term mortgages as well.

18 For a detailed explanation of the combined databasstruction see Tzur-llan (2017).
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the neighborhood to the center of Tel Aviv and tfee neighborhood socioeconomic

statust® The Socioeconomic index serves as a proxy forhteighood risk.

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

bargaining skills and shopping behavior.

4. Descriptive Statistics

Our data include 88,914 mortgage originations sdtveen 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 (thesiness center of Israel), divided
into three groups: less than 40 km, 40 to 80 krd,&hkm and above. Figure 1 shows
that as the distance from the center increasegntie distribution moves to the right,
meaning that the incidence of higher-priced montgag the peripheral neighborhoods
is higher than in the central ones. According te tolmogorov-Smirnov test,
differences between the three distributions areiogint. However, not only distance
matters. We add a socioeconomic status dimensiodebiging three classes—Ilow,
middle and high, with approximately one third osebvations in each class. Figure 2
shows the distribution of average real interestgdity socioeconomic status for each
group of distance from the center of Tel Aviv. Thstributions for high socioeconomic
class are shifted left for all groups of distanaaf the center, but most obviously for
the most distant group. Generally, in the grouphef most peripheral neighborhoods
the differences between socioeconomic classefamadst striking. The Kolmogorov-

Smirnov test shows significant differences betwiendistributions.

Since differences in the mortgage interest ratee hao-dimensional nature (location
and neighborhoods quality), for further analysisuge nine combinations of distance
and socioeconomic status (interactions). Tableekgits median values of weighted

1% The Israeli Central Bureau of Statistics constracscioeconomic index of neighborhoods, consisting
of 16 different variables, including demographyseation, employment, income, and standard of living
The 16 variables are combined into a single inder, alineighborhoods in Israere classified into one

of twenty clusters, 1 being the lowest socioecomrostatus and 20 being the highest.
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average real interest rates, LTV, weighted aveidgation (different parts of the
mortgage may have different durations), PTI, sizéae loan, monthly net (after taxes)
income of household, age of the borrower (averagefar borrower couples), loan to
income ratio (LTI, loan size divided by yearly natome), weighted average real
interest rates for investors and first-time homgeds along with investors' share in
mortgages, percentage of borrowers who took oubtegage outside the locality of
purchased property and number of observations gages), for nine interactions of
distance and socioeconomic status. It is obviowst there are non-negligible
differences in the real interest rates, while ieserates vary by both dimensions: they
rise with the distance from the center and withedetation of socioeconomic status.
As a result, the lowest median real interest raefaund in the prosperous
neighborhoods near the center of Tel Aviv, while bighest median real interest rate
is found in the economically week peripheral nemtioods. The data also show that
households purchasing housing assets close to engerc independent of the
socioeconomic class of the neighborhood, have IawW&f ratios and higher incomes,
but take out larger mortgages with longer duratemms 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 priged. However, investors receive
consistently more favorable mortgage rates thast-fime homebuyers in the same
locations, probably due to their more favorableaficial status. The share of those
taking out mortgages outside the locality of pusdthproperty is high in all regions,
but it is lower in the remote regions comparedhi® ¢entral ones. Taking the size of
locality into consideration makes it clear thatrbarers negotiating for mortgages
outside the locality of the purchased propertytamse purchasing assets in smaller
localities, where the competition among bankingitasons is anticipated to be lower.
A higher percentage of mortgages that were origohautside the locality of purchased
property in the central regions is possibly exdiby the geographical proximity and

territorial continuity between cities in Gush Dding(metropolitan Tel Aviv area).

5. Basic empirical framework

A simple competitive loan-pricing model is basedtba hypothesis that a 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 maximpiréts, financial institutions are
assumed to accept those loan applications thataere net present value that exceeds

Zero.

The model assumes that the interest rate chargadyolman includes four components:
(1) the cost of funds incurred by the bank to réisels to lend, while such funds are
obtained either through customer deposits or throtapital markets; (2) operating
costs associated with servicing the loan, inclug@ipglication processing, monitoring,
personnel remuneration and other current expe(®es;profit margin on capital; and
(4) a risk premium to compensate the bank for #grek of default risk inherent in the

loan.

The first three components may vary among lendisgtutions and over time. The risk
for the lender arises mainly from the possibilibatt the borrower might remain in
arrears, forcing the lender to foreclose. In thentnes where the extent of the liability
is limited to the value of collateral, for examptethe US, the lender can suffer losses
if sales proceeds are insufficient to cover thengpal, interest, legal fees, and
transaction costs of reselling the property. Imé$rthis risk is minimized because a
borrower’s liability is not limited to the value obllateral and lenders can pursue other

assets of the borrower to mitigate default-reldbsdes.

According to the risk-based pricing theory, th& psemium is determined individually
for each borrower and is influenced by a varietyfactors linked to borrower

characteristics, loan characteristics, and cobdraracteristics.

A number of financial and nonfinancial charactéesstof individual borrowers are
systematically related to creditworthiness. Higlvages of family members and higher
household income tend to reduce the chance of thiEsgments 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 wealticluding liquid asset holdings,
tend to increase with age, reducing the probabibtyloan delinquency. Higher
education level of borrower guarantees not onhhéigoresent wage but also better
employment stability and prospects. It also indisahigher financial sophistication.

Borrowers buying homes for investment purposesisuvally older and wealthier than
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first-time homebuyers, and probably have othertagedoack the loan. Home upgraders

have a history of repayment of a mortgage.

Given all the abovementioned features, it shoulahdited that borrower's bargaining
skills definitely affect interest rate determinaticGome individuals might be better at
bargaining than others and they may obtain betteng than would similar borrowers
who lack these skills. Bargaining skills cannot rheasured 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, experjemcgidence and reasoning ability.

But even taking under consideration various obyectborrower characteristics,
predicting future loan delinquency, from the pecspe of the lender, is problematic
since many credit problems arise from events tteatldficult to foresee, such as iliness
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 aoaneycle, compared to that of
residents of the central regions, even controlliog the type of job, and hence

increasing the probability of delinquency of boreye/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 the chances that bem®will encounter a situation affecting
their ability to repay a loan. Variable-rate mogga have higher default risk if interest
rates move upward. A higher loan amount subjecpproved LT\?° means better
property in upscale neighborhoods and also a higkient of down payment; as such
it may be less risky for the lender since the beewowill work harder to keep the
property. Higher PTI increases the risk of defawdspecially for low-income
households; in Israel, the PTI has been constramb@ percent since August 2013. As
previously discussed, there is an econometric cdify in including mortgage
characteristics such as LTV, PTI and duration erégression explaining the interest

rate because of the endogeneity probléierefore, to weaken the severity of this

201t is crucial to examine the effect of loan amowhen LTV ratio is in the regression as well, te@me
that higher loan amount does not suggest higher.LTV
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problem, we do not include these variables as goatis, but we only define more risky
mortgages as those with LTV higher than 60 perdeht,higher than 30 percent and

time to maturity above 20 years.

Some no-negligible risk stems from the collatetsélf. This risk originates mainly

from future price movements and assets turnoveesimese factors affect the potential
of selling the property (by borrowers themselvebythe lenders) to settle a loan in
the case of personal financial distress. Lendeeegtons of home price appreciation
affect the assessment of mortgage risk; it may smiraed that the quality of a
neighborhood and a socioeconomic level of its exdil are interlinked with home
prices and potential price appreciation. Neighbodsowith low turnover will tend to

have more uncertain housing values (independerttooking prices) and, hence,
represent greater risk for a lender (Ling and Wegli998; Lang and Nakamura, 1993;
Calem, 1996). As an additional risk factor we cdasia substantial, all at-once,
increase of housing supply in the way of buildingay number of 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 ladtnmdition about mortgage pricing,
so regional disparities may reflect the limitedlipof consumers to shop for the best
products available in the marketplace. In our casenay appear that there is a
specialization by size of the lender, since lafg@nks have more branches and are
represented in more localities including small amahote 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 ath#re peripheral regions.

Our empirical model exploits measures of borrowet lacation characteristics that are
presumed to affect the loan's risk through thepeeted impact on the probability of

default. We estimate the following reduced forneénregression:
R; = a + 144 + BoAy; + B343; + fiCompetition; + fsLenderID; + f¢Time; + ¢ (1)

whereR; is a real weighted average interest rate on agaget of borrower, 4,; is a
vector of borrowen characteristicsA,; is a vector of mortgage characteristics of

borroweri, A;; is a vector of collateral characteristics of bareoi, Competition; is

16



a vector of variables measuring the extent of bapldompetition that borrower
faces,LenderID; is a vector of bank fixed effect§ime; is the month and year of
borroweri mortgage origination, andis 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 with higher interestsaW&/e expect that further distance from
the center is also associated with higher interatds but we allow a nonlinear
relationship between interest rates and distanealifing that there may be several
regions that are quite independent from Tel Avig,addPotential Accessibility Index®!

to our regression; we expect that higher accegyilsl associated with low mortgage
risk and thus lower interest rate. On the othedhare expect that home upgraders and
those who manage a current account at the same drankupposed to gain more
favorable terms of credit. Home upgraders haveondt had loans originated in the
past but have been paying them for a period of.tBamks also have more prolonged
acquaintance with customers who manage their saacpunt within the bank,

receiving higher precision signals of their creditthiness.

A larger number of all banking institutions providimortgage services in the area is
expected to be associated with higher competitiah taerefore lower interest rates.
We don't have clear expectations fovestor variable; although investors are usually
more financially mature, the standard approachilassthigher property risk to non-
owner occupied properties, since those buying srgnhomes for investment
purposes are less eager to invest money in propegigitenance. Sometimes banks
demand guarantors to underwrite more risky mortgalget it is hard to assume if this
procedure completely neutralizes the extra iy of loan amount, for a given LTV
ratio, may signal better property with higher pedg of price appreciation, but in
contrast, it means higher total loss for a lendezase of default. The sign Bénk in

21 The index is calculated by the Central Bureau afi§tics according to the gravity model and reflect
the proximity of the given locality to each of thecalities in Israel, weighted by the size of their
populations, with the size of the population intiieg the intensity of the opportunities, activitiesd
assets in each locality. The value of the indexearfrom -1.487 (the most remote and least acdessib
town) to 6.318 (the most central and accessiblefoWhe Potential Accessibility Index is a partloé
Peripheriality Index, which also includes the dista from the boundary of the Tel Aviv district.
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the same location dummy is also ambiguous, because we do not knosv th
considerations behind such choice. For examplesitovs are likely to negotiate with
lenders close to the place of residence and needlw purchased property which may
be located in another locality; commuters may ckdosiegotiate with lenders located
close to their workplace; upgraders may changeeptdaesidence, moving to larger
homes outside central cities while negotiatingnfmrtgages at their current locations.

This variable may also proxy shopping behavior.

The use of the time dummies should control for m@economic factors (changes in the
basic price of credit) and the effect of macropniwé policies concerning mortgage
lending (LTV limits and higher capital requiremefis more risky loans). Bank fixed
effects control for the differences in the costfrids, operating costs and business

strategies among lending institutions.

The main variables of interest are the interactafrdistance and socioeconomic status.
Holding constant all available measures of houskHoan and neighborhood risk and
accounting for degree of banking competition in &inea, the econometric analysis is
aimed at examining the role of purchased propedstion in the mortgage interest rate

determination.

6. Results

We estimate regression model (1) by OLS in thre&trans to control for the impact
of including some explanatory variables on theaf@f interactions between distance
and socioeconomic status on the real interest Regression (1) includes the main
measures of borrower, mortgage and property rigtk banking competition, according
to equation (1). Although we examine the influené¢he distance from the business
center of the country, utilizing the monocentricdal there are several large urban
centers that may be more relevant for small pergdhtowns?? 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. Regressidnadds control for the number of

22 Generally speaking, there are 4 metropolitan certelsrael: Tel Aviv, Jerusalem, Haifa in the ort
and Beersheva in the south.

18



banking institutions in the location of purchaseali$ing assets. All three versions
include bank fixed effects and month and year fixfitcts (coefficients are not
reportec?® but they are mostly statistically significant). dpie a relatively large

number of explanatory variables and very large nrenmobobservations, the explanatory

power of the model seems to be disappointinglywadthh R? of only 28 percent.

As Table 3 shows, most of the coefficients areidteally significant and have the
expected signs. Other things being equal, housshwilth higher incomes pay lower
interest rates on mortgages; a ten percent incieaset income is associated with a
0.02 percentage point decrease in the mortgageegtteate. Those who take out
mortgages from the banks where they manage theieruaccount pay, on average,
0.13 percentage points less than similar borrowesaging their current account at
another bank. Home upgraders pay interest ratéstbdower, on average, by almost
0.03 percentage points compared to similarly ssadtrst-time home buyers (our
reference group), while investors pay 0.07 perggniaoints less than the reference
group. Those borrowers who face guarantor requinésEay, on average, almost 0.06
percentage point higher interest rates. A highan lamount is indeed associated with
a lower interest rate, as predicted by the litemt@ther things being equal, mortgages
with LTV above 60 percent bear an interest ratédrigoy almost 0.06 percentage
points. The effect of a PTI ratio greater than 8@cpnt is not statistically significant,
while duration longer than 20 years increasesrttezest rate by 0.22 percentage points,
on average, other things being equal. Householgmduassets in neighborhoods with
higher socioeconomic status pay lower interestsratdile the effect of the distance
from Tel Aviv alone (not in the interaction with goeconomic status) depends on
regression specification. Further on, higher retdte market turnover operates in favor
of mortgage borrowers; other things being equal) @ercentage point increase in the
turnover is associated with a 0.08 percentage pEatease in the interest rate. Rapid
expansion of housing supply contributes to an emeein the interest rate, but its
influence is statistically significant only in spécation (2). Other things being equal,
households taking out mortgages from bank affdiatethe purchased asset's locality,
pay, on average, 0.04 to almost 0.08 percentagetgoonore, depending on the
regression specification; the effect strengtheter aficlusion of the control for bank

competition in the property locality. It can be aed that those who exhibit shopping

23 Bank fixed effects are not reported because ofidentiality issues.
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behavior and exert effort looking for better dezds obtain lower interest rates. Such
conduct can be beneficial since higher competitamong mortgage lending
institutions both in the town of mortgage origimatiand in the purchased property
location is associated with lower interest ratesspecification (3), each additional
banking corporation in the property location is esged to lower the average interest
rate by 0.016 percentage points and each additi@ming corporation in the town of
mortgage origination is expected to lower the ayermterest rate by another 0.009

percentage points, other things equal.

Only three variables have unexpected signs. Contoapour expectations, theimber

of borrowersvariable has a positive sign, meaning that coypdgshigher interest rates
than singles, other things equal. Single borrovaezselatively rare (only 12 percent of
all mortgage borrowers in our data), and perhap# heolid enough economic
background* to gain favorable mortgage terms. The signage variable is positive
meaning that older borrowers pay higher interetgstaHowever, the age variable is
apparently correlated with several other variabfetuding upgrader and investor
dummies and witimet income, so that it only partly captures the effect. Thituence
of thePotential Accessibility Index is positive, meaning that those purchasing assets
the central and accessible towns pay higher irteagss, but it is not economically

sizable in any case.

Now we turn to understanding the effects of intBoas of distance and socioeconomic
status on mortgage pricing. Inspection of estinmatesults in Table 3 shows that all
coefficients on interaction terms are highly statadly significant and all have an
expected positive sign, since the omitted categopyosperous and close to the center
neighborhoods. One can also observe that exceptwvimrcoefficients Bmid_SElow,
Dmid_SEmid) the order of coefficients' magnitude varies ia #xpected way: keeping
the distance category the same, the coefficientsedse with the improvement of the
socioeconomic status; while keeping the socioecamostatus the same, the

coefficients increase with the distance from thaetee

Table 4 shows the unconditional means of the caledlreal interest rates by nine

interactions of distance and socioeconomic staasé€l A), the differences between

24 In our data, average net monthly income of sihgigowers is 71 percent of the average net monthly
income of couples (approximately NIS 11,400 and NS00, respectively).
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the means in each group relative to the group efstiortest distance and the highest
socioeconomic status—categories omitted in thees=gon analysis (Panel B) and the

estimated coefficients (Panel C).

Comparison of unconditional and conditional diffeces reveals that, on average,
above one half of the unconditional differencesnieans are explained by the
characteristics of borrower, mortgage and undeglyasset risk, along with banking
competition, included in the regression. Intera@g{inthe extent of explanation varies
from only 40 percent in the most distant regionaganuch as two thirds in the rest.
The rest of the differences probably may be explhiby unobservable regional and
borrower characteristics, asset risk that is nptwad by included variables and/or

differential treatment of borrowers.

7. Robustness checks
7.1 The endogeneity issue

Since we are mostly concerned about the endogepeitylem in our econometric
setting, we start with examining this issue andab&sibility that our estimation results
are distorted. We begin with examining simple p&ewvcorrelations between the
mortgage interest rate and its main characteridtic®, PTI and loan duration (in their
continuous form). Table 5 demonstrates that theselations are fairly low, meaning
that linear relationships between the interestaatkeach one of the variables that are

expected to be endogenous is relatively weak.

We also estimate our regression model without teasures of loan risk (size of the
loan, LTV, PTI and loan duration). Of course welimmathat this will strengthen the
omitted variables bias but this test is crucialfioderstanding the existence and severity

of the endogeneity bias in our estimates.

Table 6 presents estimation results of the regraggi) without endogenous variables
next to the regression (3) which is our basic modlelcan be seen, all estimation results
are very close and even tli® of the regressions are similar. Specifically, the
magnitudes of the estimates of interaction coedffits are very close in these two
regressions. All of them remain positive and stigadly significant at the same level
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(besides the coefficient @fmidSehigh, which is statistically significant at the 5 percent
level in regression (4)). Moreover, even the ragkofi the coefficients (according to
distances and socioeconomic levels) remains the sann the basic regression. We
can conclude that even if some endogeneity biastsxt does not distort our main

result that mortgage pricing depends on the agsation.

7.2 Inclusion of mortgaged asset price

It is possible that inter-regional interest ratéfedentials reflect the risk premium
charged by a competitive market for the greateertamties associated with lending
to borrowers purchasing assets in peripheral amat peighborhoods. Under the
assumption that the market prices such risk, weldvbke to include, say, rates of
return on housing assets (calculated as rent ahigeprice of the asset), but we do not
have such data—neither for neighborhoods nor fecilt may be argued that the price
of the asset mainly reflects the socioeconomiwstaf the borrower. We find that
correlation between the income of the householdthadrice of the asset is 0.46 for
first-time home buyers and for home upgraders (witend to live in the asset) and
0.32 for investors. Although these correlationsratatively high, they definitely leave

some room for other factors to be incorporatedvedrice of an asset.

We run regression model (3) with the addition @& libg of price variable (regression
model 5) and rerun it without thean amount variable, because of the relation between
these two variables (regression model 6). Tablerésgmts the estimation results,
compared to regression (3). The influencelag of price variable is statistically
significant and has the expected sign, indicativeg higher-priced assets are regarded
as less risky, and therefore mortgages originaidoshdnce purchasing such assets are
cheaper. Inclusion of the variable does not infagemost of the estimation results, and
the explanatory power of the regression does nallyrencrease. However, the
coefficients of the interactions of distance anai®economic status decrease in
magnitude (except onepmidSehigh). In other words, these interaction terms are
supposed to incorporate some share of housing askdhat is not expressed in the

rest of the variables. However, the distance-s@cpemic status differentials remain.
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7.3 Restriction on the share of "prime"-adjustedrnest rate

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

adjustment was quite popular before the restricieoame effective (Figure 3). The
"Prime"-adjusted rate is in fact the lowest ratendérest that a borrower can get (it is
also not CPI indexed) since it is thought of asritldest one, especially when the BOI
interest rate is on a rising path, because it bange every month. Therefore, we divide

all observations into two sub-samples, accordinifpéancidence of the restrictich.

We can hypothesize that, since the choice of aeftasbare of "prime"-adjusted rate
demands better awareness of the mortgage market mtensive shopping and
perhaps stronger negotiation ability, we expect ithéghe period before the restriction
these borrower's qualities could be beneficialttaim the most convenient mortgage
setting. Table 8 confirms this hypothesis. In thegestriction period (regression model
7), the effect of distance-socioeconomic statusrautions dissolve for only high
socioeconomic status groups, which is also comdistéh the relatively high share of
"prime"-adjusted rate in the mortgage within thgssups (Figure 3). Furthermore, the
influence of banking competition after the restaot(regression model 8) weakened
both for the locality of mortgage origination anictlee mortgaged asset. The effect of
the bank in the same location variable weakened, meaning a decrease in thenreur
shopping behavior after the restriction. In coritréige influence of high LTV and PTI
ratios and local housing market situatidarifover variable) strengthened after the
restriction. We can also mention differences in distance from the center and the

socioeconomic status of neighborhood influence reedmd after the restriction, with

25 "Prime" is the Bank of Israel interest rate + figscentage points. Banks lend mortgages indexed to
this rate, usually with negative increment.

26 We also included the share of "prime"-adjustedriggt rate into our basic regressions (see Table Al
in the Appendix), but we do not think that its inglon has economically reasonable results. Regressi
results show that it decreases the average intetestboth statistically and economically signifita
However, while in the period before the restrictio& can hypothesize that the share of "prime"-aéglis
rate is correlated with borrower's financial sopbation, it will not be true in the period aftehnet
restriction. We also claim that the large effectrafusion of the share of "prime"-adjusted int¢mede

into the regression is generally technical and stemainly from its large magnitude. In the before-
restriction period, 63.5 percent of mortgages idetlione-third and more "prime"-adjusted interetst ra
share; after the restriction, 57 percent of morégaigcluded at least one-third "prime"-adjustedriest

rate share.
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the former influencing in the pre-restriction perand the latter influencing in the post-

restriction one.

We also find the evidence of substantial weakepinipe role of net income, being a
home upgrader or investor (all of them signalingtdyenegotiation ability) in the
interest rate determination in the post-restricperiod, as the composition of mortgage

interest rates became more uniform and less risky.

7.4 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 usihg&QOve make strong assumptions
about normality or the linear relationship betw#®ncovariates of interest. In contrast,
equivalent non-parametric statistical methods male assumptions about the
population distribution from which the data are péed. In addition, the OLS approach
allows for extreme outliers in the estimation, whean bias the interest rate estimates

substantially.

Therefore, we use the Propensity Score-Matchin@/()RStimation strategy. The PSM
is less parametric and more closely related tatit®n of a randomized estimatfdn
that deals with the self-selectivity problem thaynbias the estimates of interest rate
gaps. The PSM was developed as part of the selemtiobservables approach (Rubin,
1973; Rosenbaum and Rubin, 1983; and Heckman, £988).The propensity score
is the probability of treatment assignment condgio on observed baseline
characteristics. The propensity score is a balgmemore: conditional on the propensity
score, the distribution of observed baseline cavesi will be similar between treated

and untreated subjects.

In the following set of tests, we use the PSM métlamd examine the difference in the
average mortgage interest rates between three ¢fpgesrowers: 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 angl fnom 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 tdigreach 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 9. On averagegwers purchasing assets within
40 to 80 kilometers from the center of Tel Aviv paprtgage interest rates that are
higher by 0.1 percentage points than similar boemswpurchasing 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 that are
0.2 percentage points higher than those of sirbiterowers purchasing assets within
40 kilometers from the center of Tel Aviv. Therealso a statistically significant gap

of approximately 0.1 percentage points between"peoipheral” groups of borrowers.

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

8. Discussion

In this paper, we explore the contribution of vasaisk factors to the mortgage interest
rate determination, paying particular attentiototration-based differentials, including

two dimensions—distance from the center and soom@mic status of the

neighborhood where the mortgaged asset is situatedirical evidence based on more
than 80,000 mortgage loans originated during 2020ntlicates that location does

matter. It appears that borrowers purchasing hguassets in the prosperous central
regions are perceived by lenders as preferred sty receiving the best interest rate
terms, while borrowers purchasing assets in theguqueripheral neighborhoods are
compelled to pay the highest interest rates. Thkimg remains unchanged and
statistically significant after controlling for viaus factors of borrower, mortgage and

asset risk as well as for the extent of banking etition.

However, we cannot attribute these location-basedrast rate differentials to
discrimination against poorly situated borrowersm® crucial factors of interest rate
determination that are unobservable are likelyg@drrelated to some degree with the

location of the purchased asset, including borrtsaedit history, wealth, employment

28 The exact value of the LTV ratio.
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characteristics (in terms of occupation, seniotiépure, stability, contract duration),
financial literacy and bargaining ability. For exaley Haran Rosen and Sade (2018)
find that individuals living in central locationsitiw a higher socioeconomic index

demonstrated more active beneficial financial belrav

Canner (1981), Stiglitz and Weiss (1981) and Whillsan (1986, 1987) argued that
creditors may apply binding credit constraints daarl applicants due either to their
ability to repay a loan or because of factors thay adversely affect the collateral value
of the property. In other words, lenders shouldypghter credit conditions (including
higher down payment requirements, shorter ternhsaio maturity, and higher interest
rates) to riskier loan applicants, irrespectivewdfether that risk is related to the
attributes of the borrower or to those of the nearhood where the property is located.
It is reasonable that lenders incorporate theaisisset foreclosure in the interest rates,
while the costs of foreclosure seem to be highethenregions with lower housing
demand (at least partly captured townover variable) and lower prospective house
price growth (or higher possibility of price depedon). Since in Israel the most
demanded residential regions are central ones, envlagrd reserves for residential
building are limited, the prospects of price growthre are much more promising than
in the periphery where abundance of land suitadslessidential building keeps its price

low.

Even when discrimination occurs, it is not feastbléest whether it is prejudice-driven
or statistical. However, we assume that discrinnmatn mortgage pricing, at least
against those purchasing assets in the periphegadns (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 loan officers who are also local residentshghat we should not expect them to
have personal prejudices against their neighboeser@l studies examined group
identity effect on the credit market outcomes. &xample, Beck, et al. (2012) tested
the influence of shared gender identity and shatvatlin Albania, borrowers assigned
to opposite-sex officers received lower loan amsuarid paid higher interest rates,
although, ex post, they did not experience higlneyaas. Fishman, et al. (2017) report
that shared ethnicity and religion between borreveerd loan officers in India increased
access to credit and loan size dispersion and eedaoollateral 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 empirisadtistical) correlations of this group's
distinctive observable characteristics with itsremoic performance or outcomes. In
the context of our study, statistical discriminatiould occur if peripheral residents
as a group have a higher average statistical risk of defaulbf being in arrears (say,
because of less favorable conditions in the lcatabtt markets), and a lender uses this
past experience to charge a higher interest ra@l tman applicants living in the
periphery, independent of their individual charastees, whileparticular applicants
belonging to this group may or may not cause higiskr Since lenders have imperfect
information about potential customers, they onlg agailable statistical data as a type
of screening device to assess a risk premium fpotantial borrower based on the
assumption that his or her group affiliation is retated with socioeconomically
relevant characteristics and likelihood of repaytfdeiault (or being in arrears). As a
result, an individual borrower could be adverselieced because of his group

affiliation.

Unfortunately, we have no information on defaulesaby locality of residence or long-
run statistics on regional distribution of loansamears. However, since our data was
collected retroactively and not at the mortgagegionation we know the status of the
mortgages originated in 2010-13 (regularly repaith@rrears) in the year 2015. The
share of the mortgages in arrears is generallybomthere are some differences among
distance-socioeconomic status groups (Table 10jgesting that there is some

economic rationality for differential treatmentadrtain groups of borrowers.

Given large loan amount and long duration, everelatively small interest rate
increment may cause a substantial increase irothkrepayments over the mortgage
life span. Our findings indicate that interest rdierentials hurt mostly the weakest
borrowers; higher mortgage prices increase the auan burden on borrowers
purchasing housing assets in inferior locationgspuy raising their probability of

default, and even contributing to exacerbating uradity at the economy-wide level.

One of the causes of getting less convenient isteaées is inadequate financial literacy
and shopping behavior. In recent years, provisibprivate mortgage counselling

services has become increasingly common and perhapsuccessful in obtaining
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more favorable mortgage terms for those lackingraial knowledge and bargaining

ability. However, we cannot examine this hypothesis

Commercial banks are profit maximizing firms. THemding decision is based on their
prediction of the probability that a borrower wipay the loan successfully. However,
defaults generally occur due to some unexpecte@radviife event. To minimize
expected mortgage loss, a lending institution masstante, predict whether the future
value of the underlying property will exceed théstanding debt. Naturally, properties
situated in more demanded neighborhoods have letispects of price stability and
growth?®

Further research has to focus on enriching thefigtdependent variables to include
dimensions of risk that are unavailable at thisipof time. The Credit Data System at
the Bank of Israel, which began to operate in ARGIL9, will provide in the near future
households' credit history data and measures choosing indebtedness which could

be incorporated in the model of mortgage interatst determination.

2 For example, Haughwout, et al. (2009) find thattgage rates are lower in locations that experignce
higher past rates of house price appreciation,girlgtbecause lenders have expectations for suet tre
continuation.
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Figure 1

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

Distribution of Average Interest Rate (Distance from Tel-Aviv between 40 and 80 KI
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Figure 3. Mean Share of "Prime"-Adjusted Interest Rate Before and After the
Restriction
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Table 1. Median Values of Main Mortgage and Borrowe Characteristics, Broken out by
Combinations of Distance and Socioeconomic Statu$ Meighborhood

35

Distance<4( 40<=Distance<8! Distance>=8(
socioeconomic low medium high low medium high low mediunm]  high
interest rate (%) 1.72 1.70 1.57 1.83 1.80 1.75 2.04 1.84 71.
LTV (%) 58.3 59.0 51.9 60.0 59.8 55.0 60.0 60.9 57.p
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 24p
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 14,805 11,900 12,880 9004
age 36.3 38.5 40.1 35.2 38.6 40.3 38.6 39.4 410
LTI 3.4 3.7 3.5 3.2 3.3 3.1 2.0 2.7 2.6
investors' share (%) 15 13 15 15 13 14 29 17 16
investors' interest rate (%) 161 1.55 1.50 1.76 1.79 1.73 1.93 1.9( 1.6B
first-time home buyers'interest |, 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 37.9 46 1L
mortgage outside asset locationfof - 54 55.5 59.1 60.0 510 625 59.2 494  47p
investors
mortgage outside asset locationfoy g , 52.9 62.3 59.5 45.2 73.4 495 38.1 478
first-time home buyers
mortgage outside asset locationfof 55 , 49.6 55.7 54.0 402 66.0 422 318 44f
upgraders
mortgage outside asset location in
localities 100,000+ residents (% 45.5 41.2 48.6 27.9 23.2 26.4 36.7 22.] 164
number of observations 11,833 13,366 20,608 7,507 7,984 5,380 8,201 9,0p2 5,413



Table 2. Variable Names, Definitions and Expected &ation to Mortgage Interest Rate

Variable Description Expected
sign

R Dependent variable; weighted average of realésteates 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 For multiple borrowers — average age squared ?

Log of net income Log of family after-tax monthly income net of fixeabnthly payments -

Wage account Dummy, 1 for household with current account witliire bank, Q -
otherwise

Upgrader Dummy, 1 for upgrader, O 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 Socioeconomic index of neighborhood, 1 (the lowksH0 -
(the highest)

Distance Distance from the neighborhood to the center ofAhéV, in km +

Distance squared Square of distance from the neighborhood to théecerf Tel Aviv ?

Dclose_SElow, Dclose_SEmid| System of dummies for interactions of distance socioeconomig

Dclose_SEhigh, Dmid_SElow, | status as described in Section 4. Dclose_SEhighbtaris omitted in all +

Dmid_SEmid, Dmid_SEhigh, | the regression analysis.

Dfar_SElow, Dfar_SEmid,

Dfar_SEhigh

Turnover, % Number of transactions in the housing market dividg the number -
of existing housing units, by municipalftty

Potential Accessibility Index Continuous variable, by municipality, see footndiein the text -

Building starts, % Number of housing units which construction had beguthe given| +

year divided by the number of existing housing ity municipality

Competitiveness
Bank in the same location

Number of banks in mortgage
location

Number of banks in property
location

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

Number of different banking institutions providingprtgage service
in the locality of loan originatioh

Number of different banking institutions providingprigage service
in the locality of purchased propetty

Notes for Table 2

1To estimate turnover variable, we divide the nundféransactions in each locality (not neighborfood
by the number of housing units in each municipabfficially reported by the Israeli Central Bureafu
Statistics. For mortgage taken out in yeae use an average of turnover in yaansdt-1. Since number
of housing units in some small localities is nggaeed we lose 4.6% of observations due to usheof t

variable.

2 Using the full list of bank affiliations, we couttte number of banking institutions in the localithere
the mortgage was originated. We also tried the rurobdifferent bank brances engaged in mortgage
credit and the results of estimation were simiBecause of distortions in the data we were unable t

identify correct location of mortgage origination4.1% of observations.
3 The same as the previous variable, but for thalilgovhere the mortgaged asset is situated.

36




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***  (0.00p) 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) .i1@6** (0.008)
upgrader -0.030***  (0.008) -0.028*+* (0.008) -0.083 (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** (00®) | -0.075*** (0.006)
LTV60 0.057*+*  (0.007)| 0.058** (0.007)] 0.059*** (MDO7)
PTI30 0.002 (0.007 0.002 (0.007) 0.003 (0.0p7)
Dur20 0.221**  (0.008)| 0.220*** (0.008) 0.219** (MO8)
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 (0.00Q) 0.002**++  (0.001) 0.001* @19
distance squared 0.000**  (0.00D) -0.000 (0.000) 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) -0.06% (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 deviationsrentheses

distance<4d <=40distance<80 distance>80
socio high 1.536 1.741 1.719
(1.022) (2.121) (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, reéato basic category

distance<40 40<:distance<é0 distance>
socio high base 0.205 0.183
socio middle 0.148 0.263 0.330
socio low 0.194 0.271 0.480

80

Panel C. Estimated coefficients (conditional défeces in means)

socio high
socio middle
socio low

distance<40 40<=distance<é0 distance>
omitted 0.054 0.125
0.056 0.109 0.175
0.075 0.089 0.248

80

Table 5. Correlations Between Suspected Endogenoyariables

Interest
LTV PTI Duration Loan size rate
LTV 1.0000
PTI 0.0893 1.0000
Duration 0.4662 0.0387 1.0000
Loan size 0.3947 0.1789 0.3963 1.0000
Interest rate 0.0393 0.0247 0.1282 -0.0556 1.0000
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Table 6. Robustness Check 1: Endogeneity Issue Test

39

Variable (3) (4)

number of borrowers 0.046**  (0.009) 0.057**  (0.9D
age 0.029***  (0.002)] 0.033**+* (0.002
age squared -0.000***  (0.00Q) -0.000*** (0.000)
log of net income -0.225**  (0.009) -0.255*** (0.@)
wage account -0.126***  (0.008) -0.122** (0.008)
upgrader -0.030**  (0.008) -0.041*** (0.008
investor -0.069***  (0.010)| -0.087** (0.010
guarantor 0.058**  (0.012) 0.053*** (0.012
log of loan amount -0.075**  (0.006 -

LTV60 0.059***  (0.007) -

PTI30 0.003 (0.007 -

Dur20 0.219**  (0.008) -

Dclose_SElow 0.075*** (0.013)| 0.091***  (0.013)
Dclose_SEmid 0.056*** (0.011)| 0.075** (0.011)
Dmid_SElow 0.089***  (0.019)| 0.092**  (0.019)
Dmid_SEmid 0.109***  (0.017)| 0.118** (0.017)
Dmid_SEhigh 0.054***  (0.020)| 0.048**  (0.020)
Dfar_SElow 0.248***  (0.026)| 0.246*** (0.026)
Dfar_SEmid 0.175***  (0.026)| 0.175**  (0.026)
Dfar_SEhigh 0.125***  (0.026)| 0.110***  (0.026)
distance 0.001* (0.001 0.001*  (0.001)
distance squared 0.000 (0.000) -0.000 (0.9o0)
socioeconomic -0.003***  (0.001) -0.003*** (0.001)
turnover -0.007***  (0.002)| -0.006*** (0.002
bank in the same location 0.076**  (0.00) 0.077**(0.007)
number of banks in mortgage

location -0.009***  (0.002)| -0.010*** (0.002
potential accessibility index 0.001***  (0.000) O0DO* (0.000)
building starts -0.002 (0.002) -0.002 (0.002)
number of banks in property location  -0.016*** (04) | -0.017*** (0.002)
Banks fixed effects + +

Month & Year fixed effects + +

Constant 3.343**  (0.120 2.749***  (0.110
Observations 80,539 80,539
R-squared 0.283 0.273

Standard errors in parentheses

*** n<0.01, ** p<0.05, * p<0.1



Table 7. Robustness Check 2: Inclusion d&bg of price Variable

basic regression
Variable (3) (5) (6)
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**  (MDO7)
PTI30 0.003 (0.007 0.011 (0.007) 0.003 (0.007)
Dur20 0.219*+* (0.008)| 0.220***  (0.008)] 0.204***  (@O7)
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 (0.001)
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 locatio -0.009*** @p| -0.009*** (0.002)| -0.009***  (0.002)
potential accessibility index 0.001*** (0.000) O0DO* (0.000) | 0.001***  (0.000)
building starts -0.002 (0.002) -0.001 (0.002) -A.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
*** n<0.01, ** p<0.05, * p<0.1
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Table 8. Robustness Check 3: Estimation Results BeE and After the Restriction on
"Prime"-Adjusted Interest Rate Share

basic regression before restriction after resticti
Variable (3) (7) (8)
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%) .6®@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 (ap
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) O0DOG  (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*** (0Z) | -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 9. Robustness Check 4. Propensity-Score Matiy Estimation Results

Comparison categories Coefficient | Std. Err. yA P>|z| [ Number of obs.
40<=Distance<80 vs Distance<4( 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<80 0.098 0.013 7.29 0.000 43,107

Table 10. Percentage of Mortgages in Arrears, by Biance and Socioeconomic
Status, for Mortgages Originated in 2010-13 (%)

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 1.66 1.52
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Appendix

Table 1A. Estimation results before and after the estriction on "prime"-adjusted

interest rate share

before restriction after restriction before regioic after restriction
Variable (7) (8) (9) (10)
number of borrowers 0.069*+*  (0.018) 0.036*** (0.0L| 0.057*= (0.012)| 0.037**  (0.009)
age 0.054**  (0.005) 0.018** (0.003) 0.015*** (0GB) | 0.007** (0.002)
age squared -0.000*** (0.00Q) -0.000*** (0.000) GO0**  (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) .e@6** (0.010)| -0.061*** (0.008)
upgrader -0.065***  (0.016 -0.015*  (0.009) -0.039** (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 (0.012) -0.105** (0.006)0.139*** (0.008)| -0.285*** (0.006)
LTV60 0.056*+*  (0.014)| 0.072** (0.008)| 0.049*** (M10)| 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 (@pp -0.001 (0.001
distance squared -0.000 (0.000) 0.000 (0.g00)  6*000(0.000) | 0.000**+*  (0.000)
socioeconomic 0.001 (0.002) -0.005*** (0.001) -®B&F (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***  (0.004)| -0.005*** (0.002 -0.002 (0.002) 0.002 (0.002
potential accessibility index 0.001*  (0.001) 0.681 (0.000) -0.000 (0.000)] 0.001**  (0.000
building starts -0.006 (0.008) 0.000 (0.003) -0.004 (0.003) 0.003 (0.002
number of banks in property
location -0.021***  (0.003)| -0.014** (0.002) -0.0¥® (0.002) | -0.009*** (0.002)
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
*** n<0.01, ** p<0.05, * p<0.1

43



