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Cheap Credit, Unaffordable Houses?

Claire Labonne, Cécile Welter-Nicol

Abstract

We use variations in the Interest Free Loan pofttiyL” hereafter) in France to assess the
causal relationship between credit availabilityusiog prices and homeownership. The IFL
subsidy varies at the municipality level and hasnbeeformed three times between 2009 and
2011. We handle endogeneity between housing pacdspolicy by sampling municipalities
bordering administratively defined policy areas.indsa loan-level dataset, we find IFLs
allow a positive housing credit shock, channeled lrousing prices. We find a high elasticity
of housing prices to housing credit when we inseatrthe latter variable by the IFL, between
0.4 and 0.7 depending on the estimation strategg. algo test for the effect of credit
conditions on homeownership. We approximate creditket selection by the difference
between borrowers’ and average income. We findxaxgenous — IFL induced — increase in
LTV reduces credit selection.

JEL: G21, R28

Keywords: Housing Credit, Interest-Free Loan, Restidite prices, Homeownership

Résumé

L’étude utilise les montants de Prét a Taux ZéefZ(Rlisponibles pour examiner la causalité
entre les prix immobiliers, I'accés a la propriét&ne part et la distribution de crédit
immobilier d’autre part. La subvention PTZ varierdueau des communes et a été réformée
trois fois entre 2009 et 2011. L'endogénéité emdre prix et la politigue du logement est
traitée en échantillonnant les communes a la feoatdes zones des politiques du logement.
En utilisant une base de données de préts, il estrinque le PTZ permet un choc positif de
crédit qui se transmet fortement aux prix immobsliéAinsi, I'élasticité des prix immobiliers
au crédit s’établirait entre 0.4 et 0.7 selon testégies d’estimation. L'effet des conditions de
crédit sur l'accés a la propriété est aussi anallaésélection sur le marché du crédit est
mesurée par la difféerence entre le revenu des artgans et le revenu moyen des ménages.
Un relachement exogéne du ratio de LTV, permisl@p&TZ, aboutit & une diminution de la
sélection sur le marché du crédit.

JEL : G21, R28

Mots-clés :Crédit immobilier, Prét a Taux Zéro, Prix immohigeAccession a la propriété



1. Introduction

Housing prices have increased 2.5-fold from 1998008 in France. Prices are overvalued by 10 to
25% (ECB (2014) and EU COM (2013)). Housing undsrdifferent dimensions represent 48% of

households’ wealth, more than 20% of their consionmnd 30% of total investment (Arrondel et al.

(2013), SOeS (2015)). Real estate exposures aieeabte share of banks’ balance sheet (20%).
Housing prices movements thus bear important caeseses for both homeownership and financial
stability.

Easy access to credit markets is a catalyst fordo@mership. However, restricting housing credit to
the safest households ensures financial stabllitg.Prét a Taux ZérgPTZ) policy lies at the heart of
this trade-off. It builds on the credit channelttheacroprudential policy aims at controlling. Thesan
interest-free loan (IFL) making more householdsditveorthy. It amounted to 2 billion euros of
subsidies per year between 2009 and Z0Lntil 40% of operations financing main residence
included an IFL during this period.

We use the IFL policy as an instrument for creditttace its impact into house prices and
homeownership. Maximum IFL amounts vary across tand municipalities. The policy has been
reformed three times between 2009 and 2011. Theidwbkize varies along administratively defined
housing policy areas. These areas make the sulasifiynction of housing market conditions.
However, each of the about 36 000 French munitiealis classified into only 4 housing policy areas
They cannot perfectly fit local conditions. To bddeato use the IFL as instrumental variable foditre
we sample only municipalities on each side of thesms borders. Their classification is the most
likely to be imprecise. We argue that the housiolicp is exogenous to housing prices in this sample

We use a loan-level dataset of housing loans gildnteall major French banking groups. We observe
loans’ and borrowers’ characteristics at originatas well as the housing location at the ZIP-code
level. We find the IFL allows a positive housingdit shock, then channeled into housing prices. We
find a high elasticity of housing prices to housargdit when we instrument the latter variable Hgy t
IFL, between 0.4 and 0.7 depending on the estimati@ategy. We show our estimate is not driven by
demand dynamics.

We also test for the effect of credit conditionshmmeownership. We assess whether the IFL subsidy
can alleviate the loan-to-value (LTV) ratio consitaThis would allow new households on the credit
market. We approximate credit market selection l#y difference between borrowers’ and average
income in each ZIP-code. We find an exogenous @serén the LTV reduces credit selection (makes
borrowers’ income closer to the average income).

Both results contribute to the literature studyiihg interplay between the credit and housing market
Mian and Sufi (2009) underline the growth in moggaredit and defaults in subprime ZIP-codes as
explanations for the financial crisis. Glaeser,tiBdi and Gyourko (2010) revisit the Poterba (1984)
user cost model of housing prices to assess theofdbw interest rates in the housing prices baom
the US between 1996 and 2006. They argue that loxetrates can explain only one-fifth of the rise
in prices. They stress the need for correctionfh®fendogeneity of borrowers’ decisions to apply fo
mortgages.

We contribute to the micro-econometric literatuseng regulation shocks to identify the causal aile
credit on housing prices. Landier, Sraer and The$2@l3) document a correlation between housing
prices across US states and the geographic iniegraf the US banking market. Instrumenting
integration by market deregulation, they show thaiking integration explains up to one third of the
rise in house price correlation between 1976 ari 28delino et al. (2014) use exogenous changes in

2 Retail exposures secured by real estate propArthors’ computations for six French banks using40
EBA/ECB data available dittp://www.eba.europa.eu/risk-analysis-and-dataj&le-stress-testing/2014/results
® Total housing policy amounts to 40 billion eurabput 2% of GDP (SOeS (2015)).




the conforming loan limit to measure the causataff of lower cost of financing on house prices.
They show lower mortgage rates have modest effattaverage house prices, but have a strong
impact on particularly constrained households. Fawand Imbs (2015) relax the assumptions of
instrument exogeneity by building two control gredpr banks based on location or legal status. They
show that since 1994, branching deregulations inUWl$ have significantly affected the supply of
mortgage credit and ultimately house prices. They &évidence that house prices rise with branching
deregulation, particularly in areas with inelastmstruction.

We propose a parallel exercise in the French ctnfex which Friggit (2011) and IMF (2013)
emphasize the importance of the credit channel.i@entification strategy accounts for endogeneity
of housing policy to housing market conditions. &ssive reforms and housing policy areas allow
our instrument to vary at the municipality leveltia¢ half-yearly frequency. Above all, we document
the influence of credit conditions on housing méskat the extensive margin, whose importance is
stressed by Adelino et al. (2015). These resulte ¢ee effect of housing policy on homeownerships
decisions studied in Hilber and Turner (2014) ia 5. They show mortgage interest deductions are
ineffective policies to promote homeownership beeaof their capitalization into house prices.
Interest-free loans in France have already beatiestiby Gobillon and Blanc (2005). They measure
the impact of IFL on housing demand using surveg dad show the IFL does spur homeownership,
especially for the poorest first-time buyers. Hoemv85% of IFL are badly targeted, generating
deadweight losses. We document the subsidy captute@roxy homeownership accession using loan-
level data. Our work is close to Bono and Trann®§1@), who estimate the effect of tax benefits
when buying housing for rent on the price of buitdiland using the geographic definition of the
policy. It is also close to papers on the effecswbsidies on the rental sector in France (FacRgR0
Grislain-Letrémy and Trevien (2014), Laferrére &edBlanc (2002)).

The rest of the paper is organized as follows. i®ecR presents data. Section 3 details the
methodology. Section 4 analyses the results. Sebtmoncludes.

2. Data

We present the IFL framework, our loan-level dasgband the other data sources.

2.1.Interest-Free Loans,Prét a Taux Zéro

The Prét a Taux Zéro(PTZ) is a homeownership policy tool. IFLs wascedatn 1977 and
significantly reformed in 1995 and 2005. Their asnto provide zero interest loans to first-time
buyers of their main residence. IFL eligibility, aomt and reimbursements schemes are conditional on
the location of the house, the household incomes@®adand the house being new or existing. The IFL
cannot cover the whole cost of the operation. #ssociated with a standard loan. Commercial banks
grant the IFLs and the government makes up folatieence of interests by fiscal reductions. Banks
are responsible for evaluating borrowers’ credithioess.

We focus on the 2009-2011 period and describe tondibetween 2009 and 2011 to be consistent
with our dataset time coverage (see Figure 1).gdley was reformed in 2009, 2010 and 2011. The
2009 reform doubled the maximum IFLs for new hogsifihe measure lasted until June 2010.
Maximum IFL amounts increased by 50% between Juty@ecember 2010. The main characteristics
of the 2011 reform are the suppression of inconigibdlty conditions and the increase of the
maximum loan amount for both existing and new hagisiWe can thus observe both expansionary
(between 2010h2 and 2011 for example) and contraanty (between 2010h1 and h2 for new housing)
movements of the IFL.

* See appendix A.1 for a detailed presentation@tdbl and its reforms.



250000

200000

150000

100000 -

50000

Zone A Zone B1 Zone B2 Zone C

M Existing 2009h1 M Existing 2010h2 = Existing 2011h1
H New 2009h1  ® New 2010h2 New 2011h1

Figure 1 - Maximum IFL amount granted to two-peoplehouseholds.

Note: In 2009h1, a two-person household living inezédnand buying new housing could be granted a maririL of
150 000€

2.2.Loan-level database

We use a loan-level dataset gathering insured Igaasted by all major French banking groups.
Characteristics of the loans and borrowers ardatiaiat origination. We observe the house location
at the ZIP-code level, our statistical unit in t{heper unless stated otherwise. There are about 6000
ZIP codes in FranceWe restrict the analysis to main residence finagficand focus on metropolitan
France (excluding overseas departments and Carsica)

Figure 2 presents the number of operations thr@d§l9-2011 We observe more than 470 thousands
operation$ over the period. The share of operations includfig varies with eligibility conditions:
30% in 2009, 28% in 2010 and 42% in 2011.
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Figure 2 - New operations financing main residencebserved, 2009-2011, metropolitan France

Source: banks data, authors’ computation

® There are 36 000 municipalities. The biggest siiieclude several ZIP codes and one ZIP code csm al
include several small cities.

® We do not consider credit repurchase, except walssaciated with a new acquisition or constructidns case
represents no more than 0.1% of the database.

" An operation is a set of loans destined to finase real estate purchase.



Figure 3 presents loans and house prices for nesidence financing as well as house prices for all
kind of acquisition (including secondary resideneesl rental investment). House prices are not
hedonic prices. Evolution of loans amount and esédte prices are parallel through the period. gixce
for a small decrease until the first semester @2@rices have increased continuously between 2009
and 2012. Main residences are on average more sixpghan general real estate.
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Figure 3 - Loans and Real Estate prices for main séddence financing

Source: banks data, authors’ computation

2.3.Additional data

We combine banks data with IFL regulation charasties, fiscal income, housing characteristics and
demographic data. IFL regulation characteristida @ae extracted from regulatory tex@ofle de la
construction et de I'habitatign Fiscal income data are publicly available at ioipality level and
yearly frequency from the tax administration (DGFIBataset. Housing characteristics and
demographic data are extracted from INSEE publiahkailable results of the 2011 census.
Employment areas are extracted from INSEE databases

3. Methodology

We present the specification and focus on two edion issues: endogeneity of housing credit and
prices and of the housing policy.

3.1. Specification

We first test the impact of the IFL reform on ctedupply. We estimatg® in the following
equation:

M, = po IFLamount,zt + y(l)Xz,t + Uy + Apar + &5t €Y

M,, is the growth rate of the average amount of hgudoans in ZIP-codez at semestet.
IFLgmount z ¢ 1S the growth rate of the maximum IFL amount aadale in ZIP-code at semester(see
next subsection for detailsy, , is a set of controls at the ZIP-code level, inolgdhe average age of
the borrowers, the average down-payment rate (fiifference) and the average debt-service-to-
income ratio (first difference). We also includeotlmgged measures of income: average income in the
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ZIP code (growth rate) and average income of olesehorrowers in the ZIP code (growth rate).
Income is directly reported in our loan-level datsé. This data source suffers from a selectiondsias
it captures income only of households wdid buy a house. To be more representative of theavhol
ZIP-code hence of potential buyers as well, we als®tax administration data oeference taxable
income at the municipality level. We compute therage income by tax household for each ZIP-
code. We use both sources of data in our regresstoaccount for both the general wealth effect in
the ZIP-code and of the income of selected borrswer is a ZIP-code fixed effect. Considering
growth rates and including ZIP-code fixed effecestebnds the variables, with ZIP-code specific
trends.Ag4 ¢ is an employment area specific time fixed effénployment zones are geographical
areas, defined by the French National Statistinatitute (“Insee”), within which most inhabitants
both reside and work and in which firms can findstnaf the labor required to fill available jobs.eyh
are thus economically relevant zones. We clusterdstrd errors at the ZIP code level.

We then test for a direct link from maximum IFL amts and house pric®s, through the estimation
of the reduced form equation:

Pt = p® IFLamount, z,t + V(Z)Xz,t TN+ Kpar T €5t 2)

with u, is a ZIP-code fixed effect and., . an employment area specific time fixed effect.

We finally uselFL ,.unt @S an instrument fa¥f and estimate the elasticity of real estate prioes t
credit in the following instrumented equation, w{tl) the first stagey, is a ZIP-code fixed effect and
tgar an employment area specific time fixed effect :

P,y = ﬁ(3)M2,t + y(g)Xz,t +V, + tgar t+ &5t 3)
Corresponding log-level estimations are presemtegbpendix A.4.

3.2.Endogeneity of credit and housing prices — Instrumatal variable

Credit and prices are simultaneously determinedprses were increasing the household may have
negotiated a bigger loan. Or rather, as the basloffared softer credit conditions the householg ma
have bid higher. IFL variation at the municipaligvel and its 2009, 2010 and 2011 reforms provide
an instrument to deal with this endogeneity. They ymlicy objective of the IFL makes it a relevant
instrument for credit. By opening a credit line twitero interest, IFLs mechanically decrease credit
costs, everything else equal.

We use the maximum IFL amount available in a ZIBecas an instrument for credit, computed as:

IFLamount,z,t = Ez,t * IFLexisting,z,t + (1 - Ez,t) * IFLnew,z,t (4)

IF Loxisting @nd IFLy,,, are the maximum IFL amount for a two-person hoaBhfor existing
housing and new housing, respectivdly. is the share of existing housing in ZIP-cal&Ve can
calibrate this parameter with two data sourcesstFive compute the share of existing and new
housing observed in each ZIP-code in our databBseéveen 2009 and 2011, existing housing
accounts on average for 80% of transactions. Thibration fits perfectly the transactions we are
observing but assumes that the choice betweerirexetd new housing purchase is exogenous to the
IFL policy. To test this assumption we also use12@knsus data to compute the share of main
residences built more than two years ago (befo@9R0ts average is equal to 97%. These data are

8 We choose the amount for a two-person householtetoonsistent with the average size of househalds
France. Moreover, IFL amounts grow linearly goingnfi the two-person household to 6+ household. Thsere
no differentiated treatment of larger than two-parBousehold across housing policy zones.



representative for the whole ZIP-code and not @figctively traded housing. As they are available
for only one date, we use the variation in IFL maxim amounts and not of the weighting across time.
We here implicitly assume there has been no saaifi change in the repartition between new and
existing housing in each ZIP-code (construction leasbetween 2009 and 2011 and not significantly
affected by the IFL policy). Both versions of thestrument - stock and transaction — are highly
correlated (0.97). The weighting calibration is adey determinant in our instrument variations.

3.3.Instrument exogeneity: sample selection

To foster homeownership, the policymaker accoumtdoical housing markets specificities. In France,
the competent ministfyclassifies each municipality into different areBach of the (about) 36 000
French municipalities belongs to one of four hoggiolicy areas (A, B1, B2 or C; see Figure 4). This
classification’ depends on the balance between housing supplgieandnd in the area. The bigger the
imbalance, the more generous is the housing paoistyument.** The largest cities, notably the Paris
area, are included in the areas with the highegteggeof public subsidy, consistently with the highe
level of prices.The amount of the zero interest loan cannot exbe#d 50% of the financing sources
of the household and a threshold depending of dfieyparea. The income condition —e.g. the subsidy
is granted only if income is below a certain ameuwvds relaxed in 2011 but reintroduced in 2012 in
order to avoid anti redistributive effects.

° Ministére de I'Ecologie, du Développement Duratiiele I'Energie

9 The classification is revised at least every threars. Revisions took place in 1999, 2003, 20060924nd
2011 (and 2014)The 2011 reform consisted in going from 3 (A, B &)do 4 areas by splitting area B in areas
B1l and B2. We here present the 2011 classificatiome consistent with our dataset time coveragdil the
2011 reform, there were only three zones, A, B @nHut for the sake of simplicity, we present fownes
throughout the period.

M This classification is notably used for rentaléstment policy purposesli§positif Scellie). This policy has
not been reformed during our period of interegositif Scellierremained ‘constant’ between 2009 and 2012).
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Figure 4 - Housing Policy Areas in France, 2011

This means the housing policy is endogenous toihgysices. As IFL conditions are conditional on
house location, we cannot directly argue instrunexaigeneity. We verify the higher the tensions in
the area, the higher the prices (Figure 5).
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Figure 5 - Real estate prices evolution through tim, according to the IFL area

We propose to deal with the endogeneity of houpinlicy using the limitations of the classification
around borders. To classify the whole territoryonly four categories, the ABC system creates
borders generating threshold effects. The classifio has to respect administrative limits even
though housing markets delimitations do not necégdit municipalities’ ones. The limitations of
this classification are underlined in a 2012 a(@ibur des compte€012}?). For example, the 2009
revision allowed for reclassification but not desslication of municipalities. This asymmetric upela
jeopardizes the accuracy of the classification.

We restrict our study to municipalities around Ednes borders. We represent this sampling in Figure
6. We consider two housing policy areas, greenvemte. The border between the two is the red line.
Classification accuracy is limited around this fieet. Dotted municipalities, around this border ar
comparable housing markets receiving different Islbsidies. We include only these dotted
municipalities in our estimation sample. IFL amaurdére exogenous instruments for these
municipalities.

Regulation is defined at the municipality level, we define borders between two IFL areas and
adjacent units at the municipality level. Our date available at the ZIP code level, but 6 000 ZIP-
codes correspond to 36 000 municipalities. We eabeldrom our sample ZIP-codes including
munil(:aipalities from different IFL areas. This exdés 573 ZIP codes from our sample (see appendix
A.2).

The sample of bordering ZIP codes is not repretigatéor whole France. Table 1 presents average
value of some variables for both whole France alftlcddes in our estimation sample. On average,
borrowers’ in bordering ZIP codes are richer ang bouses more expensive. They are slightly
younger than whole France borrowers. This is ctersisvith the sampling, which leads to focus on
ZIP codes in or close to the most dynamic housiagkets.

12 TheCour des compteis a body of the French Administration in chardefinancial and legislative auditing of
public institutions.

13 Our sample includes 5 252 municipalities for gfowates estimations, 10 980 municipalities for leve
estimation, 6 249 municipalities for level estimatiwith house size control and 6 396 municipalifiesour
loan-level estimation.
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ABC Zone 2 Bordering ABC Zones
municipality municipality Border

ABCZone 1
municipality

Figure 6 - Selection of ZIP codes adjacent to an IFL border

Note: Each hexagon represents a municipality. Gneemicipalities are in a given ABC zone while whitees
are in a different zone. The so-formed ABC bordedelimited in red. We restrict the analysis to dming
municipalities when considering only shaded muailiies.

We verify municipalities around IFL borders are @arable. To do so, we use ABC zones to define
housing market areas across France. We isolateoédlelb housing market zones we can see in Figure
4, keeping only ZIP-codes along each border, bo#ide and outside the zone. We form 78
conglomerations that allow us identifying similacél economic conditions. We companside and
outsideZIP-codes for each conglomeration.

Price (k€) | Income (k€) Age

199 38 37.9

Whole France | g5 6 (18.7) (6.7)
Bordering ZIP 222 40 37.4
codes (83.3) (19.0) (5.4)

Standard deviation in parentheses. Income is boersiincome.
Table 1 — Descriptive statistics: whole France andordering ZIP codes

Results are presented in Table 2. We compute:

- the percentage difference between outside andermsidrage price (log, percentage of inside

average price),

- adummy for the maximum price being observed in@side ZIP-code,

- adummy for the average price in outside ZIP cdm#sg bigger than in inside ones.
On average, the price difference between insideocamside bordering ZIP codes is less than or equal
to 0.4% of prices of inside ZIP codes between 280® 2011. Across the period, in 62% to 76% of
housing market areas, the maximum price was obdearvexn outside ZIP-code. In about 45% of
housing market areas, average mean price was higlaertside ZIP-codes than in inside ones. For
both inside and outside ZIP codes, the share sfirgihousing is 97%.

To verify the bordering selection ZIP codes damptes dependence between housing policy and
prices, we compare ABC zones fit for whole Franed aur sample limited to bordering ZIP-codes.
We model housing prices as a function of the AB@emo(classes) and perform an analysis of variance
(for 2009). R square (ratio of explained to totaliances) drops by 40% when going from whole
France to bordering ZIP-codes. The ratio of intass to intra-class variance (corrected by degpées
freedom, IV F statistic), that is a measure of s£lagmogeneity drops by more than 80% when going
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from whole France to bordering ZIP-codes. ABC zoaesmuch more heterogeneous when focusing
on bordering ZIP-codes than when considering whodace.

2009 2010 2011

. Mean (%) -0,38 -0,40 -0,35
Price

s.d. 1,18 1,66 1,47

Maximum 71% 62% 76%

Mean 44% 47% 44%

Table 2 — Comparability ofinside and outsideZIP codes

Note: In 2009, on average, prices in outside ZIPadere 0.38% lower than in inside ones. In 71% oifshny market
areas, the maximum price was observed in an ouBi&ode and for 44% the maximum average price viaemved in an
outside ZIP code.

4. Empirical results

We test the IFL effects on credit supply and ussehas instrument for credit in subsection 1. We
underline the IFL shock is a supply side one inssgbon 2. Subsection 3 focuses on credit condition
and homeownership.

4.1.Housing credit and prices

Table 3 presents our results for the reduced fohmeolumn 1, we test the impact of credit on psice
on the sample of bordering municipalities but withmstrumentation. Spontaneously, a 1 bp increase
in credit growth leads to a 0.8 bp house price ¢inancrease. In column 2, we test for a directaffe
of growth in IFL amount on house prices. We finstatistically weak positive relationship. The down
payment rate and the borrowers’ age are key comtndhbles, both positively associated with house
prices.

Table 4 presents results for the instrumented Bpaiton. We find a significant positive relationgh
between IFL amount and credit. An increase in IIkbwgh of 1 bp yields a growth of credit increase
by 0.3 bps. The first stage of the estimation hasad fit, R square is equal to 25%. Stock, Wright
and Yogo (2002) recommend the F stat should beeath@vor the estimates to be reliable. Our IV F
statistic does not point to weak effects, followthgir criteria. We find an increase of the growdte

of credit by 1 bp increases the growth rate of mmugrices by about 0.4 bp. This credit channel
accounts for about 44% of house price growth movese

We now verify we do not identify our effect usingrisaction weighted variance. We directly include
the share of existing housing, used in our IV cotapon in our equations (column 2). The IV F stat
suggest weak IV issue (the IV F stat being lowantfh0). We thus also run the estimation with the
LIML estimator (column 3). Results are consisterroas estimation methods. This reduces concerns
that our results are biased by a weak IV. ResntiEate a slightly higher elasticity: an increas¢he
growth rate of credit by 1 bps increases the graath of housing prices by about 0.5 bps.

For the US, Favara and Imbs (2015) estimate thsihgrices growth rate elasticity to the growth
rate of credit is 0.12 at impact and peaks two-ydt@r the shock at 0/2.They include lagged house
price in their estimation, which we cannot do dodhe reduced time dimension of our sample. As
lagged and contemporaneous values of house prioeshgare positively correlated, this may create a
positive bias in our estimation. But these diffe@nare consistent with differences in housing lsupp
elasticity. Sanchez and Johansson (2011) compase ptrameter across OECD countries and

14 Kelly et al. (2015) find reduced-form loan-levésticities of between 0.15 and 0.2 for Ireland.

12



conclude it is higher in North America than in BaeoFrance has amongst the lowest housing supply
elasticity (about 0.3 when it is higher than 2tfee US - about 7 times higher).

2010h2-2011 House prices

(1) (2)

Credit 0.782***

(0.031)
IFL amount 0.122*

(0.064)

Down payment 1.147%** 0.408***

(0.058) (0.055)
DSTI 0.072 0.001

(0.058) (0.095)
Borrowers' Age 0.003** 0.006**

(0.001) (0.003)
Borrowers' income 0.008 -0.024

(0.006) (0.017)
ZIP code average income -0.097 -0.266

(0.125) (0.315)
Observations 3,461 3,461
Absorbed EA*time ZIP code EA*time ZIP code
Cluster ZIP-code ZIP-code

Table 3— Reduced formStandard errors in parenthes&g (<0.01, ** p<0.05, * p<0.). Constant and fixed
effects included but not reported.

2010h2-2011 (1) (2) (3)
First stage: Credit (growth rate)
IFL amount - growth rate 0.280*** 0.211* 0.211*
(0.085) (0.085) (0.085)
Existing houses (% - first difference) -0.061 -A.06
(0.039) (0.039)
Second stage: Housing Prices (growth rate)
Credit - growth rate 0.437*** 0.503** 0.503**
(0.162) (0.223) (0.223)
Existing houses (% - first difference) 0.017 0.017
(0.036) (0.036)
Observations 3,461 3,461 3,461
Absorbed EA*time ZIP code EA*time ZIP code EA*inZéP code
Cluster ZIP-code ZIP-code ZIP-code
Est 2SLS 2SLS LIML
R2 first 0.252 0.253 0.253
IV F stat 10.83 6.220 6.220

Standard errors in parenthesgs §<0.01, ** p<0.05, * p<0.]).
ZIP-code and employment zone*time fixed effectduded but not reported. Controls include the down
payment rate (first difference), the debt servicentome ratio (first difference), the borrowergeathe
borrowers’ income (growth rate) and the ZIP coderage income (growth rate).

Table 4 — Instrumentation 2010-2011

Another source of bias is the difference betweéndkgible and non-eligible borrowers. The estimate
would be biased if the whole distribution of boremtypes is included in the credit and price
measures but not in the instrument and the elpstigirameter is not homogenous across the
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population. First, for the whole year 2011, therad income related eligibility condition. We perfo
our estimation at the ZIP-code and not the borroeeel. In the previous IFL regime, households
were eligible until their income represented 13Mawerage fiscal income in zones B/C and 150% in
zone A (see appendix 1). A sizeable share of ircdistribution is thus IFL eligible. Above all, we
conslisder prices and credit irrespective of the Higibility criteria, which alleviates this poteati
bias.

4.2.Robustness tests: a supply side shock

We show in this subsection our IV captures a supgie shock. There are two demand channels
which could affect our estimations. First, the Ebsidy can affect house location choices. Borrewer
can choose to buy in municipalities with the high&sbsidy. Second, IFL may be bigger because
housing demand is higher. Higher demand incensviseal representatives to actively require bigger
subsidies. In both cases, the price increase vdewimere IFL subsidies are higher would be demand
driven.

To verify our results are not driven by house lmrathoices, we exclude from our estimation sample
inside ZIP codes. House location can be marginally aéfgdty the IFL subsidy. Borrowers can easily
choose to prefer the bordering ZIP code with highdasidy. But it is unlikely they choose a differen
region because of the subsidy. For each borderdagttwo IFL areas, we thus use only bordering ZIP
codes in the lowest subsidy zone (outside ZIP godietimation now relies on IFL variation across
IFL areas, but only for lowest subsidy zones farheborder. Results are presented in table 5. The
estimated elasticity between housing prices anditcie not significantly different from previous
estimates. As the sample is reduced, even if the dtage R square is still high, the F stat pdiots
weak instrument issues. But results are left unghdiif using a LIML estimator.

We propose another robustness test for the sedwsthel, demand-induced subsidy increase. The
IFL policy is decided at the national level. Théewant ministry is responsible for the classifioatiof
municipalities into ABC areas. Once this classifma is established, it is submitted to regional
authorities for validation Gour des Compteg2012)). There is thus no direct involvement of
municipalities into the reforms. They can only medily influence their classification.

To verify our results are not driven by demand elnilassification, we use the 2011 reclassification
of municipalities. Until then, there were only tarareas, A, B and C. C is the default category. C
municipalities cannot be suspected of demand dreetassification. Category B was split into B1
and B2. We can think of B1 municipalities as resiféesd ones, while B2 municipalities remained in
the same category. Indeed, B2 municipalities asatéd as C municipalities for some IFL
characteristics, as B ones used to be. To considgrmunicipalities least suspect of demand driven
IFL subsidies we perform our estimation on ZIP-codeound a B2/C border only. Results are
presented in table 5. We still find a significawossjiive relationship between the IFLs and crediir O
elasticity of house prices to credit is not sigrafitly different from previous estimates. Againgvf

the first stage R square is still high, the F &dielow 10. When we use the LIML estimator, result
are left unchanged.

15 We also try to modify the instrument to account &ifferent effects according to the share of eligib
households in each ZIP code. We use fiscal admatich (DGFIP) data on the repartition of househalu
different income buckets to proxy for the sharehofiseholds IFL eligible each year. We compute the n
instrument as:

IF Leyigibitity,zc = Share of eligible households x IF Lymoynt 2t
Results are left unchanged by this modification.
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2010h2-2011 1) (2) (3) (4)
First stage: Credit

IFL amount 0.411%** 0.411%** 0.262* 0.262*
(0.140) (0.140) (0.158) (0.158)
Second stage: House Prices
Credit 0.542%*=* 0.542%*=* 0.685%** 0.685%**
(0.208) (0.208) (0.262) (0.262)
Observations 1,995 1,995 1,530 1,530
Absorbed EA*time ZIP code EA*time ZIP code EA*tinrZéP code EA*time ZIP code
Cluster ZIP-code ZIP-code ZIP-code ZIP-code
Est 2SLS LIML 2SLS LIML
Sample B2/C B2/C Outside Outside
R2 first 0.226 0.226 0.205 0.205
F stat 8.608 8.608 2.735 2.735

Standard errors in parenthesgs §<0.01, ** p<0.05, * p<0.]).
ZIP-code and employment zone*time fixed effectduded but not reported. Controls include the down
payment rate (first difference), the debt servicentome ratio (first difference), the borrowergeathe
borrowers’ income (growth rate) and the ZIP coderage income (growth rate).

Table 5 — Robustness tests

4.3.IFL and borrowers’ selection — analysis of the LWV ratio

We test whether the IFL policy allows new housebadd the credit market. It eases credit to spur
home-ownership. By creating a credit line with ziterest, the IFL affects the debt to income (DSTI
ratio as well as the loan to value (LTV) ratio. Ramonitor these credit standard ratios to makeitcre
allocation decisions. An increase in IFL is analagjto a loosening of credit standards. This loaggni
can allow new households on the credit market.

We observe households which did manage to entehdhbsing credit market. We know borrowers’
incomes. We also know average fiscal income in @dBhcode. The percentage difference between
borrowers’ income and average income in each Ztieaee our proxy for credit market selection. This
is an imperfect measure. Average fiscal incomeuthes homeowners who entered the credit market
some periods ago or did not need a loan. These dwnezs are certainly older and richer than new
borrowers. To this extent, our proxy underestimatassing credit market selection.

Figure 7 graphs the evolution of both incomes —raye (disposable or fiscal) income in the
population and real estate borrowers’ income —utpinotime. Borrowers’ income is on average 45%
higher than average fiscal income in 2010-2011.sTisi consistent with the 41% difference
documented for 2010 in Arrondel et al. (2015). Resthte borrowers’ income has been higher than
median and average incomes since 2001. But therelif€e between real estate borrowers’ income and
average income has significantly widened througtetiln 2001, borrowers’ income was about 3%
higher than average disposable income. In 2012,25% higher. As a comparison, in the Euro Area,
owners with mortgage have an averaigposableéncome 39% higher than the whole population of
households (HFCN (2013)). In the US, Adelino et(2015) find a 80% difference between average
household income and average homebuyers income.

We study how credit market selection reacts to gharnn LTV. We use IFL reforms as exogenous
source of variation. We estimate the following eopres:

LTV, ¢ = BWIFL amount,, + YOX +p, + & (4)

Income difference;,. = BOLTV,,, + y®X; +p, + & (5)
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Figure 7 — Average income and Real Estate Borrowergicome — 2001-2012

Income dif ference is the positive percentage difference betweenoars’ income and the average
income. We exclude negative values from the esiimagample, observed in rich ZIP-codes, due to
interpretation issues. We apply a logit transforamato this variableLTV; , , is the LTV of household

i, in ZIP-code z, at date X; is a vector of controls including maturity at dnigtion, the age of the
borrowers, theaggregateinterest rate and the PD rating. andp, are ZIP-code fixed effects. We
estimate these equations using loan-level obsenatio avoid masking individual heterogeneity by
averaging at the ZIP code level. We cluster théamae-covariance matrix at the ZIP-code level. We
use (4) as a first stage to instrumgfiv; , . in (5).

2010h1-2011h1 Income difference >0 (logit)

(1) (2) 3) (4) (5) (6)
LTV 1.965***  1,983***
(0.138) (0.146)
IFL amount (stock) -0.147**  -0.155***
(0.038) (0.038)
IFL amount
(transaction) -0.148**  -0.157***
(0.041) (0.041)
Borrowers' Age 0.013***  0.012*** 0.001 0.006*** o@m 0.006***
(0.002) (0.001) (0.001) (0.001) (0.001) (0.001)
Interest rate (%) -0.197**  -0.199***  -0.149**  -037** -0.133* -0.119*
(0.066) (0.066) (0.069) (0.069) (0.070) (0.070)
PD rating -0.014 -0.010 0.189**  0.162**  0.189*** (0.162***
(0.018) (0.018) (0.013) (0.014) (0.013) (0.014)
Maturity -0.004 0.015*** 0.015***
(0.003) (0.002) (0.002)
Observations 30,646 30,646 30,655 30,655 30,655 6530,
R-squared 0.126 0.126 0.080 0.082 0.080 0.081
Cluster ZIPcode ZIPcode ZIPcode ZIPcode ZIRecodZIP code

Standard errors in parenthesgs §<0.01, ** p<0.05, * p<0.]).
ZIP-code fixed effects included but not reported.

Table 6 — Reduced form, homeownership accession 81®h1-2011h1

16



Table 6 presents results for the reduced formsntapeously a higher LTV is associated with a
stricter credit market selection (columns 1 andT2jere is certainly an endogeneity bias as richer
borrowers can be granted a bigger loan. ZIP-cod#s higger amounts of IFL have smaller income

differences between borrowers and other inhabif@olsmns 3 to 6).

Table 7 presents results for the instrumented estims. The IFL amount has a significant and
positive impact on the LTV, whatever its measuriee F-stat is above 10 when not controlling for
maturity at origination and is equal to about 7 whentrolling for it. Results are similar if usirag
LIML estimator. The second stage shows an exogeimmease in the LTV ratio reduces housing
credit market selection. The size of the effecteases when we control for maturity at origination.
Exogenously increasing LTV by 1 ppt reduces th&edifhice between borrowers’ and average income
by 1 bps.

2010h1-2011h1 (1) (2) (3) (4)
First stage LTV
IFL amount (census) 0.017**  0.012***
(0.004) (0.004)

IFL amount (bank) 0.018**  0.012***
(0.005) (0.005)
Borrowers' Age -0.006***  -0.004*** -0.006*** -0.00%*
(0.000) (0.000) (0.000) (0.000)
Interest rate (%) -0.013 -0.005 -0.015* -0.007
(0.008) (0.008) (0.008) (0.008)
PD rating 0.103**  0.087***  0.103**  0.087***
(0.002) (0.002) (0.002) (0.002)
Maturity at origination 0.009*** 0.009***
(0.000) (0.000)
Second stage Income difference > 0 (logit)
LTV -8.670**  -12.889*  -8.217*  -12.769*
(3.384) (5.929) (3.316) (6.141)
Borrowers' Age -0.054** -0.041* -0.051** -0.040*
(0.022) (0.021) (0.021) (0.022)
Interest rate (%) -0.259** -0.204 -0.257** -0.204
(0.108) (0.131) (0.105) (0.130)
PD rating 1.082%**  1.279**  1.036**  1.269**
(0.348) (0.511) (0.341) (0.530)
Maturity at origination 0.137** 0.136**
(0.057) (0.059)
Observations 30,646 30,646 30,646 30,646
Cluster ZIP code ZIP code ZIP code ZIP code
R2 first 0.204 0.241 0.204 0.241
IV F stat 15.13 7.872 14.97 7.253

Standard errors in parenthesgs §<0.01, ** p<0.05, * p<0.]).
ZIP-code fixed effects included but not reported.

Table 7 — Instrumented specification, homeownershipccession — 2010h1-2011h1

5. Conclusion

We use the IFL policy as an instrument for credit ttace its impact on house prices and
homeownership. Our identification strategy is basedthe fact that the subsidy varies at the
municipality level and has been reformed three sgilpetween 2009 and 2011. We handle endogeneity
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between housing prices and policy by sampling mipalities bordering administratively defined
policy areas.

Using a loan-level dataset, we find that IFLs irgla@cpositive housing credit shock, channeled into
housing prices. We find a high elasticity of hogsprices to housing credit when we instrument the
latter variable by the IFL, between 0.4 and 0.7ethelng on the estimation strategy. We show our
estimates are not driven by demand dynamics. We talst for the effect of credit conditions on

homeownership. We approximate credit market seedby the difference between borrowers’ and
average income. We find an exogenous — IFL induciedrease in LTV reduces credit selection.

Further research could consider the role of bankbke transmission of the IFL subsidy. With intéres
rates data, it would be possible to test whethekbaan capture part of the subsidy. With default
history, we could test if subsidised loans areieiskhan average loans. On the housing sector side,
further research could assess the effect on hohdebsiin zones where land is availabledeed, the

IFL favours new over existing housing. Home buitdia very interesting to favour economic activity.
This sector is labour intensive, cannot be outsalirand uses inputs mostly locally produced.
Construction data would allow testing how homelmriddbenefit from the subsidy depending on land
availability.
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Appendix
A.1l. Prét a Taux Zéro

Prét a Taux Zéro : general framework

First-time buyers are defined as households that nat owned their residence during the last two
years. Eligibility depends on the resources ofgesons that will live in the residence, the nuntfer
persons to live in the residence and its locatsme (able A.1.1). Households’ resources are mahsure
by the sum of reference fiscal income of peoplé whk live in the house, capped by 10% of the tota
cost of operation. The reference fiscal incomevénu fiscal de référencés computed by fiscal
administration using declared net income and chgams for income taxes of the precedent year.
Income and capital gains are increased by somegremevenues, rebates or deductible charges. The
cost of operation includes the costs of the hotise Jand, negotiation fees except registration fees
(acte notarig, refurbishment costs, construction taxes andrarste costs.

The amount of the loan is the minimum of 20% of¢hst of the operation and 50% of the amount of
other loans used for the financing of this operatidbhe 20% of the cost of the operation are
themselves capped by an amount function of the euamibpersons to live in the residence, location of
the residence and its being new or existing. Maxmamounts are higher for new housing than for
existing ones. One IFL only can be granted peraifuer.

# people Zone A | ZonesB and C
1 31250 € 23 688 €
2 43750 € 31588 €
3 50 000 € 36 538 €
4 56 875 € 40 488 €
5+ 64 875 € 44 425 €

Table A.1.1 — Households’ size and resources coridits for IFL eligibility 2005-2010

Source Article R318-29 livre 3-1-VIII du code de la cdngction et de I'habitation, modifié par décret 22564
du 27/3/2007 - article 1 JORF, mars 2007.

Note: Two-person households buying in Zone A are eligiblé=L if their reference fiscal income is lowéran
43 750 £€.

The 2011 reform builds on former versions of thé& While suppressing the fiscal deduction of
housing loans interest and the possibility to saeathe loan for the house and the land (Pass-
Foncier). The two main characteristics of the 20&fiorm are the suppression of any resource
condition for eligibility and the increase of theximum loan amount (see Table A.2.1). A penalty for
housing with poor energetic performance is alsate:

The 2011 version of the IFL has been heavily medifior 2012 by the reintroduction of resources
conditions for eligibility®, detailed in table A.112

Prét a Taux Zéro : successive reforms
Prét a Taux Zéraeforms can shape its characteristics along ttyges of criteria, detailed for each
reform in table A.1.4:

16 Code de la construction et de I'habitation, pakgislative, livre Ill, titre £, chapitre 10, section 1, article
L31-10-3 modifié par loi n°2011-1977 du 28 décenél.

17 After this reform, resource conditions are fartheinforced in December 2012. Further modifiaagi@re
minor and focus mainly on energetic performancendke important reform is to be implemented in e@df
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1. Eligibility conditions : the share of the income distribution below theimam income and
how it varies with the ABC zones and the size efltbusehold, existing or new housing
eligible

2. Loans financial characteristics for the borrower the share of the operation that can be
funded by the IFL, the maximum amount of the IFawtthe loan has to be insured, its
repayment scheme

3. Loans financial characteristics for the bank the bank is compensated for the absence of
interests by fiscal deductions indexed on a rapedéing on the French bond rate

# people | Zone A Zone B1 | ZonesB2andC
1 43 500 € 30 500 € 26 500 €
2 60 900 € 42 700 € 37 100 €
3 73950 € 51 850 € 45 050 €
4 87 000 € 61 000 € 53 000 €
5 100050€ | 70150¢€ 60 950 €
6 113100€| 79300 € 68 900 €
7 126 150 €| 88450 € 76 850 €
8+ 139200€| 97600 € 84 800 €

Table A.1.2 - Resources conditions for IFL eligibity in 2012

Source JO 31/12/2011, décret 2011-2059 relatif aux pr&sportant pas intérét consentis pour financer la
primo-accession a la propriété

Note: Households living in Zone A constituted by 2 pessare eligible to IFL if their reference fiscal aroe is
lower than 60 900 €

Contrary to other tool based on the ABC areas ssafental investment policy, the IFL policy covers
the whole territory, although with different condits across zones. The highest are the tensions on
the housing market, the less restrictive are tigibdity conditions based on income and the more
generous is the tool. The choice of being lessicdge in zones with the highest market tensitns
not obvious. Indeed, from a housing planning perspe it may be defended to subsidize more places
where tensions are less important. This would bhlifiing demand towards less constrained markets
and ease tensions on the most constrained onesagfteach preferred here looks like aiming at
offering a same level of subsidy throughout thatmy. It goes also against urban sprawl.

Making conditions an increasing function of theesiaf the household can be justified by two
elements. This is a way to proxy the housing neefdeach household, that do increase with
household's size. This is also consistent with fapolicy.

Deciding to consider existing housing depends oathdr the policy-maker wants to spur only home-
ownership or also to favor construction. Openmetisting housing was done in 2005 and stopped in
2012. In France, the accent is generally laid amshigy construction deficit (500 000 housing unis p
year?). Hence, even when the tool is opened to bothiegisind new housing, subsidies are bigger
for the latter type. This ensures credit-worthy dadhfor housing builders. For the period 2008-2011,
between 30 and 37% of operations funded by a IFtevier new housing (see table A.1%3)The
2009 reform and the emphasis it laid on new hougiogh increase in maximum amounts and on the
share of the operation that can be covered byRhg increased this share by 2.5 ppt the first yeat

3.2 ppts the second year, even though conditiome ess generous then. It was effective in raising

18 The last policy to spur building is nam&bjectifs 500 00Q"*Objective 500 000’

¥ In our database, about 25% of operations areinhmusing. But this cannot be used to argue thediBtorts
operations towards new housing because IFL is trdgat first-time buyers and eligibility conditioase less
restrictive for new housing.
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the subsidy rate in each zone (see table A.1.5)ekample, it increased by 11 ppts in zone A and 10
ppts in zone C.

The interest-free loan policy is not targeted atpborest households. In 2009, the average incgme b
tax home was 25 000 € considering both zones BGaadd 30 000 € in zone’A Considering the
condition for a two-person household, householdsevedigible in 2009 until they made 146% of
average income by tax home in zone A and 126% meg®/C. In 2011, the average income by tax
home was 33 000 € in zone A, 32 000€ in zone Bl 201000 € in zones B2 or C. In 2012,
households were eligible until 185% of the averageme in zone A, 133% in zone B1 and 143% in
zone B2/C. Income eligibility conditions are thust nesponsible for the sharp decrease of the number
of IFL in 2012 but rather the restriction to newbimg.

2008 2009 2010 2011 2017

Average IFL 15400€| 21810€ 22 380€25 000€| 32 700€
New housing in IFL 30.7% 33.3% 36.5% 26.4% 99.5%

Average income 28 920€| 30120€| 30 000€35 400€| 34 700€
IFL in operation cost 10.5% 14.6% 149% 136% 17.1%

Table A.1.3 - Summary statistics for the Prét a Tax Zéro (IFL) between 2008 and 2012, on the
whole territory.

Source:SGFGAS and authors’ computations

Lecture In 2008, the average IFL granted was 15 400€,aerage borrower had an income of
28 920€ and its IFL accounted for 10.5% of its afien cost. 30.7% of transactions were for new
housing.

We notice the 2009 reform on new housing was natdgenous across zones (table A.1.4). Before
2009, B and C zones received the same maximum dnhboatirwhen doubling this amount for new
housing, the policymakers have chosen to favor ®m&er zone C. The former maximum amount
was increased by 2.3 when in the latter zone theease was only by 1.9. This can be understood in a
cost management perspective, as zone C represebted 50% of transactions before the reform
(2008, see table A.1.5).

The 2011 reform did not increase amounts homogdnaedther. In zone A, with represented about
17% of IFLs in 2010, the maximum loan for existihngusing increased by 70% and was almost
doubled for new housing. In zone B1, with represérdanother 17% of IFLs in 2010, amounts were
almost doubled for both existing and new housingzdne B2 and C, the distinction between new and
existing housing has been removed. By constructimnincrease of the subvention is then much more
important for existing than for new housing (ab80®o for existing housing in both zones, 35% for
new housing in zone B2 and 35% in zone C).

As the 2011 reform of the maximum amounts is comtbivith a reform of the constraints on the
share of the operation costs that can be coveratebyFL its impact on the effective subsidy rate i
not straightforward. Before 2011, the IFL parameterok into account the urban policy objective
through the subsidy rate. Indeed, the maximum sbfoperation cost covered by the IFL was raised
in tax-free zones and sensitive urban areas, pptstof municipalities being considered as priesiti
Since 2011, this parameter accounts rather foretiexgetic policy and varies across ABC zones.
Consequently, the effective subsidy rate (tables.3A.A.1.4.) did not necessarily increase for all
market segments. In zone C for example, the subsidyincreased by more than 2 ppts for existing
housing but sharply decreased for new housing,686 @f transactions could not benefit from the
maximum subsidy because of energetic conditions-(&&S (2012)).

% These data are not available for 2008 and ndioyet012.
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IFL characteristics 2008 | 2009 -2010h1] 2010 h2 2011 2012-2014
Eligibility Income A 43750 € 60 900 €
conditions condition: Bl No condition 42 700 €
(B:2 31588 € 37100 €
Household size The bigger is the household, the less restricheedligibility conditions based on income.
Housing type Both new and existing housing are covered. New ingugxisting only socia
Financial Maximum Existing: 20% New: between 24 and 38%
- oo . 200 , :
ggar?gser[[sr]té zhzrrgtion Costof 20% Existing: 20% - New: 30% New: between 25 and 40% according to ABC zones
P 30 % for tax-free zones and . according to ABC zones . : .
borrower - In tax-free zones and sensitive urtalp . .| Lowered if energetic conditions
Q sensitive urban areas e ] owered if energetic .
) areas : Existing: 30% - New: 40% " not met on new housing
= conditions not met
>
©
‘% | Max. share of - .
50% for existing housing
o] 0, 0,
A amount el S0% 100% for new housing 100%
other loans
Max. A E 101 250€ 101 250€ 101 250€ 174 000€
amount N 112 500€ 150 000€ 112 500€ 218 000€
_| Bl |E 66 000€ 130 000€
g(isting - N 82 500€ | 126 500€ \ 82 500€ 164 000€
B ' | B2 | E 66 000€
NS N 82 500€ [ 126 500€ | 82 500€ 120 000¢
C E 61 875€
N 82 500€ 103 000€ \ 82 500€ 111 000€
Repayment schemes  The repayment scheme
allows a_deferred paymenFt The repayment scheme allows a deferred paymeat flaiction of the loan that is decreasing in the
for a fraction of the loan that - . : o e )
. Lo household’s income but increases with the ABC zoekis higher for new than for existing housing.
is decreasing in the
household’s income
Financial characteristics for the
bank Fiscal deductions compensate for the loss of egsramd its opportunity cost using a rate indexetherFrench government bond rate.

Table A.1.4 — Key points of eacliPrét a Taux Zéro reformMaximum amounts and income condition are for a tw-person household.

Source:Code de la construction et de I'habitation
Lecture In 2008, in zone A, two-person households wetedkgible until an income of 43 750€ per year. Thaximum amount they could be granted was 101 250€

existing housing and 112 500€ for new housing. [Rhecould not cover more than 50% of the amountheir other loans to finance the house or 20% eir thperation

cost.
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2008 2009 2010 2011 2012

% of transactions 2,0% 3,2% 3,3% 3,3% 14,5%

New Operation cost 204 275 207 090 214 490 242 107 237 882

IFL size 22 051 45 210 46 650 72 930 72 922

A IFL share 10,8% 21,8% 21,7% 30,4% 31,2%
% of transactions 14,8% 15,0% 13,4% 14,2% 0,1%

Existing Operation cost 183 182 184 340 192 480 222 771 166 526

IFL size 19 057 19 290 19 150 27 521 15573

IFL share 10,4% 10,5% 9,9% 12,9% 9,6%

% of transactions 7,1% 4,7% 5,3% 4,5% 17,5%

New Operation cost 164 350 170 590 177 930 206 417 199 986

IFL size 17 987 39 380 40 480 45 499 45 586
B1 IFL share 11,0% 23,1% 22,8% 22,8% 23,4%
% of transactions 27,4% 13,7% 12,1% 16,9% 0,1%

Existing Operation cost 135 352 144 420 148 390 179 890 111 086

IFL size 12 734 12 770 12 440 22 289 10 670

IFL share 9,4% 8,8% 13,3% 13,2% 9,8%
% of transactions 5,1% 6,3% 4.2% 15,9%

New Operation cost 159 910 169 990 186 756 180 598

IFL size QI? 40 290 40 140 26 553 26 792
B2 IFL share o 25,2% 23,6% 14,7% 15,2%
% of transactions > 13,2% 14,0% 16,1% 0,1%

Existing Operation cost o0 12 770 129 460 148 307 97 057

IFL size 12 890 12 790 18 473 9 382

IFL share 10,1% 9,9% 13,1% 9,8%
% of transactions 21,5% 20,2% 21,6% 14,5% 51,7%

New Operation cost 147 992 150 020 156 690 167 713 166 194

IFL size 18 252 34 300 33830 19 722 19 060
c IFL share 12,4% 22,9% 21,6% 12,2% 11,7%
% of transactions 27,0% 24,8% 24,1% 26,3% 0,1%

Existing Operation cost 127 521 127 190 127 810 150 894 85116

IFL size 12 693 12 720 12 560 17 253 8 329

IFL share 10,0% 10,0% 9,8% 12,0% 9,8%

# IFL 211 478 216 503 286 256 351 932 79 116

Total Operation cost 146 500 149 180 153 480 171 884 184 371
IFL size 15 400 21 810 22 380 23 256 32 696
IFL share 10,5% 14,6% 14,6% 14,0% 17,1%

Table A.1.5. - Summary statistics for the Prét & Tax Zéro (IFL) between 2008 and 2012, by
zone and for new or existing housing

Source:SGFGAS and authors’ computations

Lecture In 2008, existing housing in zone A representdd8% of transactions. In this market
segment, the average operation cost was 183 O@D&harcorresponding IFL 19 000. The share of the
IFL in the operation cost was 10.8%.
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A.2. ZIP code sampling

IFL is defined at the municipality level, so we idef borders between two IFL areas and adjacent
units at the municipality level. Our data are aafalié at the ZIP code level, but actually 6 000 ZIP-
codes correspond to 36 000 municipalities. The Iprohtic case we want to evict from our analysis
sample is a ZIP-code containing municipalities frdiffierent IFL areas. So after defining bordering
municipalities, we select the corresponding ZIPesodnd remove the ZIP-codes crossing IFL area
borders from our sample (see figure A.2.1).

® ®

Figure A.2.1 - Definition of our ZIP-codes sampleexample of Rennes area

Note: (1) we first delimit an urban area delimited d&ay IFL area border (in orange) and then select thenicipalities on
both sides of the border (hatched municipaliti®®g keep the bordering municipalities only (2) aneint determine the ZIP
codes associated (3). We finally remove all the@&es crossing the IFL border (4) and only keepZlP codes in green in
our sample.

Table A.2.1 shows selecting bordering ZIP-codeddda keep almost half of ZIP-codes in areas B1
and B2, but only one fourth in areas A and C. Agards the number of operations (table 3), we keep
about a quarter of them in areas B1 and C. We kedparound 16% of operations in area A but
almost half of operations in area B2.

A Bl B2 C
Share of bordering municipalities 25% | 45% | 52% | 21%
Share of operations in bordering municipalities | 16% | 31% | 50% | 26%

Table A.2.1 — Share of operations in bordering mumiipalities in the total available in whole
territory

Note: On average, 25% of the municipalities from Hfkea A are bordering ones, i.e. next to an IFLaabarder and 16% of
operations in zone A take place in bordering muypailifies.
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A.3. Summary statistics

N=3461 Mean Std. Dev.
House prices growth 0,06 0,27
Credit growth 0,07 0,32
IFL amount growth 0,24 0,40
Down payment 0,21 0,12
DSTI 0,13 0,05
Borrowers' Age 37,27 4,46
Borrowers' income 0,10 1,19
ZIP code average income 0,03 0,03

Table A.3.1 — Summary statistics for variables useith the estimation.Sample for estimations reported in
table 4.

Obs Mean Std.Dev.
Income difference 30 646 0.457 0.277
LTV 30 646 0.870 0.221
Maturity at origination 30 646 20.88 5.355

Table A.3.2 —Summary statistics, loan-level databas- 2010h1-2011h1

Note: On average, the loan-to-value is 87% betweehtORD and 2011hl and the loan has a maturity of @ary at

origination. When not restricting the sample to @stimation one, but considering all loans for fregiod 2010h1-2011h1,
the average LTV is 79%, income difference 33% aaturity 19 years. The estimation sample select®mue to the
introduction of ZIP-code fixed effec&ample for estimation reported in table 7.

A.4. Log-level estimations

We present results for the reduced forms in oufepred time span, 2010h1 to 2011h1 (Table A.4.1).
This period covers three different regimes of IFLsame duration for the three semesters: the
prolongation of the 2009 doubling of amounts fowr®using in 2010h1, the 50% increase in 2010h2
and the general reform of 2011.

Column 1 presents the regression of the log pricelag credit. Without any correction for
endogeneity, a one percent increase in creditdscésted with a 0.5 percent increase in prices. The
result is significant at the 1% level.

Columns 2 and 3 test the direct relationship betwte output variable and the proposed instruments
— IFL amounts, computed with stock or transacticakbration. The two versions of the instrument
have a significant positive effect on prices. Thessults suggest the Interest-Free Loan policyahas
non-negligible impact on housing prices. The madustment is as expected much lower with these
instruments (about 7%) than when using directlyi¢ri@bout 45%).

As regards controls, through all specificationg thder are the borrowers, the more expensive the
house. The borrower’s income is also positivelyoasged with housing prices when the interest
variable is credit. When we focus on IFL measucedufnns 2 and 3), it is on the contrary negatively
associated with prices. This is because we doamta for the credit volume, which certainly casise
omitted variable bias as richer households cestdiave a bigger down-payment. We do not find a
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significant effect of average income in the ZIP e€ddesults are similar if dropping the variable).
Higher interest rates (measured by the aggregéie wad the PD ratifit) decrease the housing price.

2010h1-2011h1

Housing prices (log)

@) 2 3)

Credit (log) 0.536***

(0.020)
IFL amount (stock) 0.063***

(0.010)
IFL amount (transactions) 0.074***
(0.0112)

Borrowers' Income (log) 0.057*** -0.065*** -0.065*

(0.0112) (0.013) (0.013)
ZIP code Avge Income (log) 0.032 0.072 0.073

(0.097) (0.156) (0.153)
Borrowers' Age 0.008*** 0.006*** 0.006***

(0.001) (0.001) (0.001)
PD rating -0.114%*= -0.053*** -0.052*%**

(0.009) (0.012) (0.012)
Interest rate (%) -0.081*** -0.214*** -0.236***

(0.016) (0.021) (0.022)
Observations 4,546 4,546 4,546
R-squared 0.455 0.074 0.076
# ZIP codes 1,596 1,596 1,596

Robust standard errors in parenthesegk0.01, ** p<0.05, * p<0.J).
ZIP-code fixed effects and constant included buitraported.
Table A.4.1 - Reduced form of the baseline speciéiton

Results for the instrumented specifications arsguried in Table A.4.2. We test for the two versions
of the instrument. They are very highly correla@®7) so we do not present a Hansen test for over-
identifying restrictions as our model is just-idéad.

In the first stage, the instruments have a sigaifiampact on credit, with the expected sign: aemor
generous IFL set-up is associated with more créditoss all specifications, the older or the rictrer
borrower, the smaller is the credit granted, celyabecause of higher down-payment. Richer ZIP
codes are granted more credit. The effect of ttexest rate on housing credit is decomposed irgo th
effect of the PD rating (idiosyncratic component)d ahe average rate (average component). On
average for our estimation sample, the PD ratirigdsand the interest rate on credit housing iss8.7
the interest rate component affects credit negativie/ F stat values rule out weak IV issues.

When turning to the second stage (for column 1)nate credit has a positive and significant impact
on housing prices. When the variable is instruneertee coefficient is higher than spontaneously in
the reduced form (Table A.4.1). A one percent iaseein credit is associated with about a nearl$00.7

increase in house prices. Controls in the secaagkdhave significant effects with the expected.sign
Older households buy more expensive houses and soleer borrowers. We find a negative sign on

Zwe approximate the interest rate thanks to twoakédes. We first use the aggregate series for tieecist rates
of new housing credit. This variable varies onlytlie time dimension. To try and capture more pedgithe
interest rate effect, we use the probability ofadéf rating (averaged by ZIP-code). We considervéation
around the mean (captured by the aggregate dataglisproxied as the rating measures the idiosyticra
component at the ZIP-code level.
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the coefficient for ZIP code average income in specification. As borrowers have a bigger income
than the ZIP code average (see section 4.3), temlbheffect of income remains positive. A higher
interest rate tends to decrease housing pricesmibloke! fit is good at about 40%.

2010h1-2011h1 (1) (2
First stage: Credit (log)

IFL amount (stock) 0.093***
(0.012)
IFL amount (transactions) 0.104***
(0.013)
Borrowers' Income (log) -0.226** -0.225**
(0.093) (0.093)
ZIP code Avge Income (log) 0.263* 0.303**
(0.143) (0.138)
Borrowers' Age -0.004*** -0.004***
(0.001) (0.001)
PD rating 0.115%** 0.116***
(0.019) (0.019)
Interest rate (%) -0.241%*= -0.271 %
(0.026) (0.027)
Second stage: Housing Prices (log)
Credit (log) 0.675*** 0.716***
(0.065) (0.060)
Borrowers' Income (log) 0.088*** 0.097***
(0.026) (0.032)
ZIP code Avge Income (log) -0.104* -0.144%xx
(0.059) (0.055)
Borrowers' Age 0.009*** 0.009***
(0.001) (0.001)
PD rating -0.128%*** -0.133***
(0.012) (0.014)
Interest rate (%) -0.052%** -0.044**
(0.017) (0.019)
Observations 4,464 4,464
Cluster ZIP. ZIP-
code*Time code*Time
R2 first 0.151 0.152
R2 second 0.428 0.410
IV F stat 66.05 60.04

Standard errors in parenthesgs §<0.01, ** p<0.05, * p<0.]).
ZIP-code fixed effects and constant included buitraported.
Table A.4.2 — Credit instrumented by IFL instrument, first and second stages

Our estimations so far do not account for any hatrs®acteristics. We do not work with hedonic
prices so part of the effect we are measuring cbalduality effect rather than pure price inflatido
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try and analyze the impact of this limitation orr @stimates, we combine our dataset with surface

data we have obtained from an alternative souncetijer bank). We compute the average surface by
ZIP code for these transactions and assume thes fubhasacteristics are comparable across banks. We
thus add these data as an additional control indateibase. Data are available only for the period

2010h2-2011 for a sufficient number of ZIP coffeResults are presented in Tables A.4.3 (reduced

form) and A.4.4 (instrumentation). On the sampledur estimation, the average house size is 102
m2, and this is highly variable (sd = 175).

Housing prices (log)

2010h2-2011h2 ) @) 3)

Credit (log) 0.556***

(0.036)
IFL amount (census) 0.046***

(0.011)
IFL amount (bank) 0.055***
(0.012)

House surface (log) 0.002 0.023** 0.023**

(0.009) (0.0112) (0.0112)
Observations 2,954 2,954 2,954
R-squared 0.456 0.057 0.058
Number of postal_code 1,456 1,456 1,456
Cluster ZIP code*Time  ZIP code*TimeZIP code*Time

Standard errors in parenthesgs §<0.01, ** p<0.05, * p<0.]).
ZIP-code fixed effects included but not reportedntols include borrowers’ income, ZIP code averageme,
borrowers’ age, the interest rate on housing marfegjgregate) and the PD rating.

Table A.4.3 — Reduced form — controlling for houssurface — 2010-2011

The number of observations is reduced due to bathime period and the ZIP code coverage. As for
the reduced form (Table A.4.3), we first note tiné¢rest variables — credit and the two versionghef
instrument — remain significant at the same levateothe house surface control is included. The
estimate on credit is slightly higher than withahie house surface control. On the contrary,
coefficients on the instrument variables are lowsth this control. But there is no statistically
significant difference with results presented ibl[EaA.4.1. Control variables results are unaffedigd
this new variable.

Results for the instrumented specification are g in Table A.4.4. The identification strategy i
still valid when controlling for the house size. W stats are still high but lower than without this
additional control. The estimated elasticity of feyrices to credit is between 0.5 and 0.6, lotvan t
what we find with our preferred specification inbl@ A.4.2. Including housing characteristics does
not seem to drastically alter our results. But tiea limitations underlined above prevent from
completely ruling out quality effects in our esttinas. Results for the first stage and control atalgs
are stable.

Table A.4.5 breaks down previous results borddbdryler. Indeed, as the territory is broken intarfou
ABC zones, we are using borders of different naag¢hey separate areas characterized by different
housing market tensions. For the sake of simpliog present results only for the instrument
calibrated thanks to stock data.

% This is the reason why we do not include this mmrih growth rates regression presented in nelseaction.
Using growth rates reduces the sample to 201 wifdch the IFL policy is constant so our identificat strategy
becomes irrelevant.
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2010h2-2011h2 () 2
First stage: Credit (log)

IFL amount (stock) 0.093***
(0.016)
IFL amount (transactions) 0.095***
(0.016)
House surface (log) 0.038** 0.039**
(0.019) (0.019)
Second stage: Housing Prices (log)
Credit (log) 0.500*** 0.575***
(0.093) (0.109)
House surface (log) 0.004 0.001
(0.010) (0.010)
Observations 2,584 2,584
Cluster ZIP code*Time  ZIP code*Time
R2 first 0.149 0.147
R2 second 0.452 0.456
IV F stat 34.08 35.63

Standard errors in parenthesgs §<0.01, ** p<0.05, * p<0.]).
ZIP-code fixed effects included but not reportedntols include borrowers’ income, ZIP code averageme,
borrowers’ age, the interest rate on housing maraggregate) and the PD rating.

Table A.4.4 — Instrumentation - controlling for house surface — 2010-2011

We first note that most observations belong to &£CB2rder hence results found in Table A.4.2 are
mostly driven by those presented in the B2/C colwinfable A.4.5. The instrument is significant for
all borders and the model fit is good and doesvaog much across borders but the F-stats for B1/B2
and B1/C point to weak instruments. Controls f@ finst stage have the same sign as in the referenc
estimation (table A.4.2) but sample restrictionskesadifficult finding significant effects, espedial

for the average income in the ZIP-code. Turnintht®dsecond stage, we always capture a significant
positive impact of credit on prices. The size & ttonfidence intervals around the estimates prevent
from commenting on the differences between eldigticacross borders.

We have presented results for the 2010h1-2011hibdoeFhese three successive quarters have the
advantage to cover three different IFL regimesb&®ure our results are not exclusively drivenhgy t
high variance in our instrument this induces weppse results for a larger time span (2009 to 2011 —
six semester$}

% |f we include macroeconomic controls (other tham itfiterest rate) such as the unemployment, thatiofi
and the growth rates or time dummies, the instraaiEm strategy remains valid for the instrumeritbecated
with bank data. However, the coefficients obtaired instrumented credit are implausibly high, cettai
because of the short time period we are studyirggt@nough variance in macroeconomic controls.
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2010h1-2011h1 A/B1 B1/B2 B1/C B2/C
First stage: Credit (log)
IFL amount (stock) 0.139*** 0.084*** 0.070** 0.119*
(0.036) (0.031) (0.030) (0.023)
Borrowers' Income (log) -0.198*** -0.184*** -0.23% -0.236***
(0.055) (0.033) (0.035) (0.017)
ZIP code Avge Income (log) 0.294 0.237 0.796* 8.14
(0.448) (0.559) (0.436) (0.272)
Borrowers' Age -0.005 -0.004** -0.002 -0.005***
(0.004) (0.002) (0.002) (0.001)
PD rating 0.116*** 0.133*** 0.179*** 0.104***
(0.042) (0.025) (0.029) (0.013)
Interest rate (%) -0.379%** -0.268*** -0.150** -0gr*+*
(0.084) (0.063) (0.068) (0.044)
Second stage: Housing Prices (log)
Credit (log) 0.632*** 0.855*** 0.791*+* 0.733***
(0.122) (0.248) (0.286) (0.131)
Borrowers' Income (log) 0.054* 0.070 0.130* 0.168*
(0.031) (0.050) (0.071) (0.032)
ZIP code Avge Income (log) -0.105 -0.090 -0.186 150
(0.224) (0.413) (0.435) (0.194)
Borrowers' Age 0.007*** 0.011%** 0.008*** 0.009***
(0.002) (0.002) (0.002) (0.001)
PD rating -0.068*** -0.14 1%+ -0.158*** -0.140%***
(0.025) (0.036) (0.054) (0.016)
Interest rate (%) -0.076 -0.067 -0.064 -0.037
(0.052) (0.067) (0.053) (0.040)
Observations 375 807 779 2,859
Cluster ZIP code*Time  ZIP code*Time ZIP code*Time IPZode*Time
R2 first 0.179 0.136 0.164 0.155
R2 second 0.648 0.479 0.285 0.400
IV F stat 14.66 7.329 5.552 26.83

Standard errors in parenthesgs §<0.01, ** p<0.05, * p<0.]).
ZIP-code fixed effects and constant included buitraported.

Borders A/B2 and A/C are not studied here becauseetare too few observations to calculate relevant

estimates
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A.5. Results for whole France

2010h1-2011h1 Housing prices (log)
Credit (log) 0.571**
(0.007)
Borrowers' Income (log) 0.059*** -0.059**  -0.066*
(0.006) (0.007) (0.007)
ZIP code Avge Income
(log) 0.285*** 0.763*** 0.777**
(0.091) (0.123) (0.120)
Borrowers' Age 0.007*** 0.004*** 0.004***
(0.000) (0.000) (0.000)
IFL amount (bank) 0.032***
(0.008)
IFL amount (census) 0.047**
(0.008)
Observations 14,613 14,489 14,507
R-squared 0.430 0.022 0.024
Number of postal_code 5,377 5,319 5,328

Table A.5.1 — Reduced form for whole France, 2010h2011h1.Standard errors in parentheses (***
p<0.01, ** p<0.05, * p<0.1). Constant and fixedesffs included but not reported.

A.6. Housing prices in France, 1996-2014
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Figure A.6.1 — Housing prices in France, 1996-201Both series cover metropolitan France. The existing
housing prices series is seasonally adjusted aesl 231091 as reference period. The existing andhoasing
series uses 2010 (annual average) as referencelp8ource: INSEE.
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