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The mortgage interest deduction and its impact on
homeownership decisions

Abstract

This paper examines the impact of the combined &ieffe and federal mortgage interest
deduction (MID) on homeownership attainment, uslaga from 1984 to 2007 and exploiting
variation in the subsidy arising from changes mMiD within and across states over time. We
test whether capitalization of the MID into house@s offsets the positive effect on
homeownership. We find that the MID only boostsieownership attainment of higher income
households in less tightly regulated housing matkét more restrictive places an adverse effect

exists. The MID is an ineffective policy to promdtemeownership and improve social welfare.

JEL classification: H22, H24, H71, R21, R31, R52
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1 Introduction

One of the largest tax expenditures in the US, ufetkeral law and some state law, is the
mortgage interest deduction (hereafter, MID).s ljuistified as a means to broaden access to
homeownership. There is some evidence, partigulevin urban areas, that homeownership has
important externalities. Hilber and Mayer (2009)dfi however, that the positive externalities of
homeownership may be confined to places with itielasipply of housing. There is a large
literature that suggests that in densely populateds, homeownership is associated with lower
crime rates, higher voting rates, more participatiocollective action, ettMuch earlier work
has investigated the impact of the MID on natidr@heownership rates, but to the best of our
knowledge, no study to date has sorted out thenetdevhich the MID impacts may vary
depending on local housing supply conditions. Stheeexternalities appear to depend on
location, it is appropriate to consider how theddga depend on location. This is the main
objective of this paper.

Using a measure of restrictions on new housingldeed for 83 metro areas in the US
(Saks 2008), we investigate how local housing ntastiaditions and income status affect the
way the MID influences household homeownershipsiens. We find that the MID has no
discernible impact in aggregate on U.S. homeowmne@itcomes, however, the MID has a
perverse effect in highly regulated housing mark&scause the supply of housing in such areas
is inelastic, rather than boosting homeownershgiranent, much of the MID is capitalized into
housing prices. At the higher housing price, ¢ertygpes of households (e.g., down payment
constrained households) opt out of the market Warey occupied housing, yet full capitalization
of the subsidy and utilization of the housing stoak occur if the remaining market segment

increases housing consumption in response to tiedsu Only in markets with lax land use

! See, for example, Dietz and Haurin (2003) foraerdgew.



regulation does the MID have a positive impact ombownership attainment, and the positive
effect of the MID occurs only for higher income lsetiolds. Our cost simulations suggest that a
lower bound of the subsidy cost per converted hameo amounts to a staggering $28,397 per
new homeowner per year.

The remainder of this paper is organized as f@lo®ection 2 discusses related research.
Section 3 presents the economic theory of tax digssand housing markets and a stylized
present value model to understand the impact ofiieon housing decisions according to local
housing supply conditions. Section 4 describesrtbasure we use to capture the MID tax
subsidy to homeowners. Section 5 details the aladlasample issues, outlines our empirical
approach and identification strategy, presentsoygirical findings and discusses the

guantitative significance. Section 6 concludes.

2 Reated research

While the exclusion of imputed rental income oharoccupied housing from taxable
compensation is the key tax benefit to homeowrrgetba and Sinai, 2008), in the presence of
asymmetric tax treatment of property owners (@edlords versus owner-occupiers), the MID also
represents a sizeable tax break to owner-occupiesihy. According to the tax law of the U.S. and
most U.S. states, landlords are taxed on theiremédl income. The interest on their mortgages is
not a personal expense but an expense necessamtthe rental income. Owner-occupiers do not
have to pay taxes on their imputed rental incoreg tigey can still deduct mortgage interest from
their taxable income. A voluminous literature gaaes the importance of taking into account
federal tax policy when examining housing markdtomes (e.g., Rosen, 1979; Dynarski and
Sheffrin, 1985; Poterba, 1992; Turner and SmitB920 Early efforts to determine the impacts of

removing the preferential tax treatment of owneupged housing on homeownership attainment



include papers by Rosen (1979), Hendershott arlihn§H{iL982), Rosert al.(1984) and Berkovec
and Fullerton (1992) and, although the findingsrerteentirely conclusive, they suggest that the
tenure choice impacts of removing the MID in isolatof other tax changes are likely to be small.

Several studies highlight the need to consideringusupply elasticities when examining
the housing market impacts of tax reform (Capatzal, 1996; Green and Vandell, 1999).
Capozzeet al.(1996) maintain that the stock of prime residénéiad is inelastic, and thus
altering the current tax treatment of owner-occdgieusing will have price rather than quantity
effects. In an examination of rent-price ratio8metropolitan areas, Capoztal. conclude
that eliminating the mortgage interest and propertydeduction would reduce house prices by 2
to 13 percent depending on the metropolitan atésang the Public Use Microdata Sample of
the 1990 Census, Green and Vandell (1999) exarmakkielihood of homeownership,
controlling for state fixed effects in an effortadjust for differing supply elasticities across
states and find that replacing the MID with a raxeneutral tax credit would boost the national
homeownership rate by about 5 percentage points.

Several papers document that the distribution fngrily) federal housing tax benefits
favors young and higher income homeowners and hamexs residing in regions with high
incomes and high house prices (Glaeser and Sha003, Sinai and Gyourko, 2004, Poterba
and Sinai, 2008). However, high income househalsis tend to be higher wealth households
and therefore they are likely to use equity finagdio purchase their homes in the absence of the
mortgage interest deduction (Gervais and Pand€)8)2€thus further suggesting that the MID
may have little impact on homeownership attainment.

Two papers broach the subject of state mortgageidieb. Consistent with Capozea

al.’s (1996) finding that the tax subsidies to homeemsrprimarily generate price effects,



Bourassa and Min (2008) find that the combinedestat federal mortgage interest deduction
has an adverse effect on homeownership attainnie¢iné young. In contrast, in an examination
of state mortgage subsidies, Glaeser and Sha@@8f2eport that state homeownership rates
are unrelated to the size of state subsidies. make whole, existing research suggests that the
MID may not be a particularly effective policy tdok boosting homeownership attainment.
However, to our knowledge, no study to date hatedaut the extent to which the MID impacts

may vary depending on local housing supply condgj@ task we turn to next.

3 Capitalization and the homeowner ship rate

3.1 Housing mar ket dynamics

The impact of the MID on homeownership attainnteygends on local housing supply
conditions and, in the context of inelastically gligd housing markets in particular, the extent to
which households are heterogeneous. To see whistho, consider the standard model of
housing market dynamics (Poterba, 1984). On theade side, the MID may affect tenure
choice and the quantity of housing consumed cardition tenure choice. In the short run, the
consumer’s willingness to pay for new or expandewdssing increases according to the present
discounted value of the tax subsidy. The stodkaefsing is fixed in the very short run, thus the
tax policy results in disequilibria in the housimgrket, and, depending on the extent to which a
supply side adjustment is expected, the price akimy in the short run may rise by the full
amount or by less than the full amount of the predescounted value of the tax subsidy.

In response to the demand-side housing market shoekjuantity supplied of owner-
occupied housing may increase along three martfiegquantity of housing available through
conversions of non-residential property, conversibrental stock to owner-occupied use and

the quantity of land used for housing. At one exte, if the long run supply of owner-occupied



housing in a metro area is perfectly elastic (lad use controls are very lax and developable
land is available in abundance) the equilibriumcpase price of housing can be expected to
return to its pre-subsidy level. The subsidy is ttase results in an expanded housing stock, an
increased homeownership rate, zero house pricéatiagtion and a lower user cost of owner-
occupied housing. At the other extreme, if tighgulatory constraints in a metro area make the
owner-occupied housing stock perfectly inelastie, subsidy will be fully capitalized into the
purchase price of owner-occupied housing, the owsceupied housing stock does not expand,
and the subsidy does not increase the homeowneetBip The user cost of owner-occupied
housing is unchanged. The capitalization of theskly into house prices represents a one-time
windfall gain for existing homeowners. In elastiggupplied markets no such windfall gain
persists.

An adverse effect may arise in the presence ofdgg@eous households and
inelastically supplied housing markets. Thereadreast three types of households that may opt
out of the market of owner-occupied housing wheuslegorices rise. First, households facing
down payment constraints have three choices whasehprices rise: (i) exit the market, (ii)
purchase at a later date once more wealth is amjtormeet the higher down payment amount,
or (iii) own, but, to do so, accept increased lageras the house price increase is rolled into a
greater loan amount. In the event of rigid loarvétue requirements, the household may not
have the option of accepting higher leverage anglinstead be priced out of the market.
Second, households with relatively short expectedttbns may opt out of the owner-occupied
market when house prices rise due to a subsidliivcrease in transactions costs of owner-
occupation. These transactions costs includeorei@es that are typically proportional to house

values, financing costs and opportunity costs (Heamd Gill, 2002) and are incurred at the time



of transaction, and therefore the annualized aegpend on the length of time in the housing
unit. Third, households that are relatively riskeigse may opt out of the market due to the
subsidy-driven increase in house prices. By drivipdiouse prices, an increase in the MID will
require an increase in the amount of a househplatgolio allocated to owner-occupied
housing, an increase in the LTV or both. A shgtof more assets into owner-occupied housing
to meet a higher down payment amount decreaseolpodiversification and therefore
increases the household’s exposure to investmsat Higher leverage similarly increases this
risk. Greater exposure to investment risk all elgeal is predicted to decrease the likelihood
that households own (Turner, 2003; Hilber, 2005).

In this setting of inelastic supply and heterogersdmouseholds certain types of
households such as those detailed above may opft th¢ market for owner occupied housing
as the asset price of housing rises, while othaséloolds remain in the market and boost
housing consumption in response to the tax bredkced by the MID. The total physical
guantity of housing does not change, yet full ajation and utilization of the existing housing
stock occur, despite a falling homeownership rasegxisting owners take up the slack by
increasing housing consumption.

3.2 Present value model

In this section, we present a simple, stylized gmésalue model to help illustrate the role
of the housing supply elasticity in assessing mhgact of a change in the mortgage subsidy rate
(MSR) on homeownership attainment. Based on tlodet) we illustrate that in the case of
perfectly elastic housing supply, an increase @NIER unambiguously increases the likelihood
of homeownership. In the case of perfectly inétdsbusing supply, there is no clear theoretical

impact of an increase in the MSR on the likelihobtiomeownership. In this later case, we



further explore the possibility that the MSR effewy be adverse by simulating the impact of
implementing a MSR in inelastic housing marketsrenpresent value of a house purchase. We
find that adverse effects can arise for a down panroonstrained household, particularly at
short durations and high transaction costs (as@peof house prices).

Let P, be the purchase price of a unit house at tetie The household will buy if the
discounted net present valuéRV) of the housing investment is positive, computedhe
present value of the sum of the costs and berddfiag/ning a house relative to renting. For a
holding period oN years we can express tNeV as:

R - +mRA+ Y 7) | @-@RA+ Y )L,
@L+r) (1+r)"

N
NPV=-(1-a,) R+
1)
whereq; represents the loan to value ratio &nid the real rental value of the housing services
generated by the housing stock in petiog; + 7 are the total after-tax outlays on the propertst as

percent of house valug; is the user cost of housing, angs the nominal house price appreciation

rate in period. We define the user cost of housing in the uswainer (Poterba and Sinai, 2008):
yi= (d+(1-MSR)a, (+(1-7)(1a, ){+(17 B, + (LMSRY) -7

whered equals the depreciation and maintenance rate dmoilsing stock(1-7)(1-ar) equals the
opportunity cost of the housing investment (taxahierest foregone on housing equity),
represents the marginal tax rate on investmenniecn equals the risk-free interest rgfds

the pre-tax risk premium for non-housing investmantd; represents the property tax rate in
periodt. ¢ represents the transaction costs of selling tlisihg stock as a percent of the selling
price, and_y is the remaining loan balance at the end of thdihg period (to be repaid at the

time the house is sold).



The first term of equation (1) is the down paymambunt. It is a cost incurred at the
start of the holding periodJ. The middle term is the net consumption valu¢ghenhouse (the
rental value minus outlays), received in each yeaver the holding period\. The third term
is the amount received at the time the househdlsitbe house, in yedd, discounted according
to the discount rate (t}* Expressing the house price at titras the product of;Rimes one
plus the summation of the annual house price agirec ratess;, fromj=1 toj=t, allows us to
embed the purchase price, Pito the second and third terms of equation (We further embed
the user cost term into the second term of equdtiprwhich we can do, since after-tax outlays
are the user cost of housing net of nominal apptieci. To assess the impact of an increase in
the MSR on the probability of homeownership, wdedéntiate equation (1) with respect to the

MSR, which yields:

J7
ONPV =(1-0,); E améRp(l X)W aMSR(l 27
OMSR : 1+ Yy
)by OF
aMSR =’k d P 3 MSF
(1+r) (2)

We assume that a one-time increase in the MSRa¥f@tt the purchase price;, ot subsequent
rates of house-price appreciatian,To evaluate (2), first consider the case of &gty elastic
housing stock, which implies zero long-run housegpcapitalization of an increase in the MSR
and a reduced value of the user cost of owner-oedumpusing. That is, when the housing stock
is perfectly elastic, the equilibrium effects oétimcrease in the MSR a@P,/0OMSR=0 and

o(yiP)/OMSR<0. Imposing these conditions, equation (2) singsito:

2 For simplicity we ignore capital gains taxes ima@ipn (1). Since the Tax Reform Act of 1997, ardpital gains on
owner-occupied housing in excess of $250K for sitf§b00K for married filing jointly) are subjecttax. See Shan
(2011) for a recent discussion.
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Equation (3) holds for sensible rangesafsuch that the nominal percentage increase inehous
value from the time of purchase to yé#& not less than -100% in any given yBaand suggests
that when the housing stock is perfectly elasticingrease in the MSR in the first period
unambiguously increases tN€V of a home purchase and the likelihood that a Hoaldewill
become a homeowner. This positive effect is inddpenof the holding period. Equation (3)
only holds however, under current tax law, for rehgds that itemize deductions and such
households tend to be higher income. Thus equéippredicts that an increase in the subsidy
will increase the likelihood that higher income behiolds in elastic markets will own their
housing.

Second, consider evaluating (2) in the case off@géy inelastic housing stock, which
implies full long-run house price capitalizationasf increase in the MS&d no change in the
value of the user cost of owner-occupied housitgtTs, when markets are perfectly inelastic,
imposing the special case whéR/OMSRIs different from zero and(y:P;)/OMSR=0 equation

(2) can be written as:

oB N _aLN oR
NPV _ 1y OB, @) smsr® 22 " ap o MSF
OMSR 9 MSR a+ y a+ @

Equation (4) cannot readily be signed. For seasihges of; (as noted above), the first term

of equation (4) is negative The second term is positive; however, its magigitdepends in

t
J [ (an +a)MsRx R+ )

>0.
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% Note that full capitalization requires thg%:z



particular on the transaction costs of selling mé@nd the length of the holding period. The
third term will be zero in the event that the hdwdd’s loan terms are unchanged by the MSR-
induced increase in house prices. This will bekehy, however, if the household is down
payment constrained; in this instance, the higb&n lamount post-subsidy will cause the third
term of (4) to be negative. The magnitude of teisn will be greater at shorter durations for two
reasons. In the early years of a loan, interefsbig loaded into the payments, so that very little
principle is paid off at short durations. Secoind, denominator will be smaller for smallér

In order to determine if equation (4) can plausiiale on a negative value, we undertake
the following thought experiment: What is the chamgtheNPV of a house purchase due to
implementing a MID (of 26 percent) when full capization of the MSR into house prices
occurs, households have a fixed amount — 20 peofehe initial purchase price — available for
a down payment and households vary in their expgediteation in their property? We simulate
the effect of the introduction of the MSR in thedteng for holding periods of 1 to 20 years and
allowing the transaction costs to vary from 7 topk2cent. The stylized story we are presenting
is that the capitalization of the MSR into higheuke prices is rolled into a larger loan amount
post subsidy since the household has a fixed anmauanfable for a down payment. While a
potential homebuyer will ultimately benefit frometiMSR-induced higher value of the home at
the time of sale, all else equal, the potentialdowyill also experience significantly higher
financing costs as a result of the MSR-inducedease in house prices and in the loan-to-value

ratio. For potential homebuyers with a short expecluration, the MSR-induced increase in

* Haurin and Gill (2002) report a range of transactiosts estimates from the literaturegpranging from 6 to 13% of
the sale price. Their estimategofs 3% of house value and 4% of income; howevaheagnote, the sample they use is
short-duration-of-stay military households. Moreoto the extent that house prices tend to be ptiopal to income,

the Haurin and Gill estimate may be regarded astitoting 7% of house values.
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purchase price and financing costs brings aboeteedse in the value of the investment,
reducing the likelihood that they will own.

The simulation results are presented in the Appendble A3 and indicate that under the
conditions of a perfectly inelastic market, the lempentation of a MSR willlecrease¢he
probability of homeownership for down payment ceaisied households with expected
durations of less than 5 to 7 years, dependindgnewalue ofp. The simulation is suggestive of
a potentially large negative impact of the MSR loa probability of homeownership, particularly
since most households mortgage finance the purdfasbome and the median holding period
in the United States is merely 6 yearsVhile this is a stylized example, we think igiglausible
example for many potential homebuyers. It is ntgnded to prove that an adverse effect of the
MSR must exist in inelastically supplied marketst that an adverse effect may exist. Next we
consider empirically testing for such an effect.
3.3 Measuresof housing supply elasticity

There is ample evidence that indices of the rdsteiness of land use regulation are good
proxies for the housing supply elasticity and tfarghe potential for house price adjustment as a
consequence of a demand shock or, conversely, sigpaof owner-occupied housing through
new construction. For example, Quigley and Rap(2@95) use a city-level index of regulatory
stringency for California cities and relate thidéx to local house prices in 1990 and 2000. They
document that more regulated cities have more estpeihousing and a slower growth in
housing stock. They confirm that these more regdlalaces also have a lower price elasticity of
housing supply. In a similar vein, Saks (2008) destrates that locations with relatively few

barriers to construction experience more resideotiastruction and smaller increases in house

® Statistic is based on data from the NAR for therg@001 to 2006 (statistic provided by Walter MgioAnalyst for
the NAR, April 2007).
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prices in response to an increase in housing denhamzi (2009) examines the effect of a large
exogenous shift in property tax burdens induced 999 school finance reform in the state of
New Hampshire. His estimates suggest that, in widte state, municipalities with a reduced
tax burden experienced a large increase in resal@ainstruction. In the area of the state near
Boston, the region’s primary urban center, howethes,shock cleared through price adjustment.
Lutz attributes these differing responses to difighousing supply elasticities, likely caused by
spatial differences in regulatory restrictivenésnally, Saiz (2010) uses a current measure of
regulatory restrictiveness — the Wharton regulabodgx that captures the restrictiveness of
regulation around 2005 — and relates this dirdctiymeasures of supply elasticity, demonstrating
that more regulated metro areas have more inesgioly.

In the empirical analysis that follows we emplomaasure of regulatory restrictiveness —
compiled by Saks (2008) — as our proxy for the osaspreness of the owner-occupied housing
stock to changes in house prices. Saks (2008)ateavcombined’ measure of regulatory
restrictiveness for the late 1970s and the 1980ssing the simple average of six independent
surveys conducted during this time period. The xndescaled to have a mean of 0 and a
standard deviation of 1. The index ranges from 202 New York (most restrictive) to -2.40 for
Bloomington-Normal, IL. Generally, desirable cohstetro areas such as New York, San
Francisco, San Diego, Los Angeles or Boston ard tighgly regulated, whereas metro areas in
the Midwest and the South tend to have lax landcos#rols. However, there is considerable
within-state variation in the regulatory index. FEsample, while most metro areas in California
are tightly regulated, the index ranges from +8rlSan Francisco to -0.32 for Orange County.
Similarly, while metro areas in Texas tend to healatively lax regulation controlling the

expansion of the housing stock, the index rangss #1.18 for Dallas to +0.98 for Tyler. The
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most extreme difference can be found in the stildew York. Whereas, New York City tops
the index table with +2.21, Buffalo-Niagara Fafighe second least tightly regulated place with
an index of -1.96. See Saks (2008) and in partilidatable A2 for further detalils.

For the purpose of our empirical analysis, the §Saklex’ has the important advantage —
compared to more recent measures of regulatonyatestness — that it essentially pre-dates our
sample period and, hence, is exogenous to (andetetmined by) subsequent changes in tax
policies and subsequent housing tenure decisiartbqlaanges in homeownership rates) during
the 1990s and 2000sThe ‘Saks index’ may also be preferable over gapigical or physical
constraints measures. Firstly, whereas tight régujaonstraints may always be binding and
magnify price responses to demand shocks evengfeadevelopable land is available, places
with lax regulation andomparablylittle developable land may still have quite elastipply.
Various studies are indicative that geographicdl @mysical constraints may only be affecting
price responses to demand shocks in highly urbdrareas such as Boston or the Greater
London Area (Lutz, 2009; Hilber and Vermeulen, 2010 hirdly, in contrast to geographical
constraints, regulatory constraints may also corapdi or hinder the conversion of existing
housing that is suitable for renter-occupationdading that is more amenable for owner-
occupation, thereby limiting the quantity suppla&fdwner-occupied housing.

For these reasons we conduct our empirical analyittisthe index measure generated by
Saks (2008). In this context Saks’ finding thatriare strictly regulated metro areas house prices

respond more strongly to changes in housing densgpairticularly reassuring, as it supports our

® More recent measures of regulatory restrictiveressh as the Wharton Residential Land Use Regunlatdex
(WRLURI) from around 2005 (see Gyourkbal, 2008) have the drawback that the level of regujatestrictiveness
may be caused by changes in homeownership rateg) dur sample period, which may in turn be affédig changes
in the MSR.

" Saiz (2010) considers the impact of the presehaaier bodies and slopes steeper than 15 deghee such
constraints significantly restrict coastal areas areas with major mountain chains, many metrcsaaeaneither coastal
nor located near major mountain chains yet thahfikkary significantly in their supply elasticitgaiz also computed a
direct measure of supply elasticity but this isdobi® part on the — for our purposes — endogendrEWRI index.
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implicit assumption that in more tightly regulatgldces (defined as in our study) the extent of
capitalization of demand factors — e.g., the ma@egsubsidy — is greater. In a further attempt to
confirm our implicit assumption that house priceitalization effects are greater in more tightly
regulated places, we conduct a simple test of tbpgsition that regulatory restrictiveness
affects the extent to which the mortgage subsityynaises house prices within our sample.
Table Al in the Appendix reports the results ofesging the log of the house price index on the
MSR (Panel A) and the house-price appreciationoatthe percentage change in the MSR
(Panel B), respectively, controlling for year an@Mfixed effects as well as state and MSA
time trends. Results are reported separatelyi@triynregulated places (all metro areas with
regulatory stringency of at least one standardat®rn above the mean) and little regulated
places (all metro areas with a regulatory stringesfat least one standard deviation below the
mean).The results in both panels confirm that megellated places have a much greater extent
of capitalization of the MSR. The effect is betweeand 12 times as large in the more regulated
places and is statistically significant only in $leqlaces. While this is a preliminary and rather
coarse look at capitalization, it is suggestive.

It is also worth noting that other studies (e.gujgley and Raphael, 2005, for the US;
Hilber and Vermeulen, 2010, for the UK) that usiéedent measures to proxy for regulatory
stringency also come to the same conclusion; hprses react more strongly to demand shocks
(i.e., the extent of house price capitalizatiogrsater) in more tightly regulated markets and
hence, all else equal, housing is more expensitteose markets. Finally, in addition to the
regulatory control, the homeownership specificatiae estimate control for housing stock

composition in the Census tracts in which the hbakks reside in order to capture at least in
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part the other aspect of housing supply elastitity:extent to which the existing rental stock can

be converted to owner-occupied use.

4  Measuring the combined state and federal mortgage interest deduction

Our key variable of interest is the combined fatland state subsidy to homeowners
through use of the federal and state (where appéganortgage interest deductions. While data
reported in the PSID allows for the constructioreath household’s mortgage interest paid,
itemization status and an approximation of the matdax savings the household receives from
claiming the MID, using the household’s actual nraagtax savings from the MID is not
appropriate. The household’s actual mortgage dylvate is a complicated function of the
household’s characteristics that also determindikbBhood of homeownership and would
therefore be endogenous in a tenure choice mddsfead, we use a measure generated in the in
the spirit of Cutler and Gruber (1996) that is etated with the individual’s mortgage subsidy
rate, but exogenous and not correlated with theratbterminants of homeownership. This
measure is the NBER average state and federal cechibnortgage interest subsidy rate, which
is publically available and generated by the NBERdd on a large, fixed, nationally
representative sample of 1995 individual tax retdan each state and year, provided by the
Statistics of Income Division of the U.S. InterR@venue Service.

The NBER measure is generated as follows (Feerdrmet@outts, 1993): State and
federal income tax liabilities owed by a large séngd taxpayers in each state in each year are
calculated, holding the sample and income distigioufixed. The mortgage interest is then
increased by 1 percent for each taxpayer, the atatdederal taxes are recalculated, and the
mortgage interest subsidy is generated as theohtie additional tax (savings) to the additional

mortgage interest. The measure captures the vaxgsafrom an additional dollar of mortgage
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interest, or, equivalently, it is the marginal sdlggate on mortgage interest. The average MSR
in a given state and year is then computed by guggaver taxpayers by state and year.

The NBER measure has a number of desirable featiiest, it varies only due to
changes in the federal and state tax laws, notalabanges in income or other household
characteristics of the taxpayer sample. Secondgaslarge micro sample to generate a
taxpayer-level subsidy measure and then averagiegall taxpayers by state and year captures
the non-linearity and richness in the tax code wWaild not be captured by use of a more
aggregated approach (such as running state mediame through a tax calculator). Moreover,
because the NBER MSR measure is the simple avefaktaxpayers’ MSRs, we can derive
the marginal effect of interest, the variationtod impact of the MSR by income status, without
having an income-specific measure of the MSR: thegmal effects by income status
controlling for the average MSR by income group #m&marginal effects by income status
controlling for the NBER MSR will be proportiondy a factor equal to the number of income
categoriesf. Third, using the average MSR in the state and iyeahich a household is
observed provides an exogenous measure of the MISRIf household-level analysis.

There are two different effects of the MSR. Fitlsere is the direct incentive effect of
the subsidy for individuals. By use of aforemengidiinteraction terms, we can sort out the
incentive effects by income group. Second, thetbe indirect effect on house prices through
the average market effect—essentially a reduced &ffect. As presented in Section 5, we
empirically distinguish the incentive versus margects by controlling for supply conditions.

The MSR controls are capturing the incentive effantl the degree of regulatory restrictiveness

8 To see this is so, consider a simplified exampth two types of households: high income£D) and low income
(D,=1). Let X equal the MSR received by high income househaldsXa equal the MSR received by low income
households. Then the NBER MSR measure can bessqatas X=(X+ X,)/2. A regression controlling for pand
X, (interacted with Rand B, respectively) will yield coefficient estimatesatrequal 2 times the corresponding
estimates from controlling for X (interacted with &nd B3).
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interacted with the MSR captures the market pritece In models that fail to control for the
supply elasticity, the MSR effect would be a conaltion of the incentive and market effects.

The variation in the combined state and federaERBneasure across states and within
states over time can result from changes in therédax code, the state tax code or both. The
federal subsidy rate is affected by changes iridtieral tax code that alter income definitions,
itemization status and marginal tax rates in paldic During the time period we examine, there
are five major instances of federal tax law changdsese occur in 1986, 1993, 1997, 2001 and
2003. Reductions in marginal tax rates at therfddevel may arise due to tax reform (TRA86)
or fiscal stimulus (2001 and 2003 Bush era tax)cbig in both instances reduce the value of the
federal MID. In contrast, the 1993 and 1997 tax ¢hanges increased marginal taxes rates,
increasing the value of the federal MSR, but alsoiip places phase outs on some itemized
deductions. Although states have a high degresewdreignty in designing their tax codes,
changes in the federal tax code may directly or@uatly trigger changes in state tax laws. For
example, a change in federal marginal tax ratesggmthe value of deducting state taxes paid
(income, sales, and property), which can affecntheof tax instruments used at the state Iével.
Changes in federal tax structure can also diregtpact the value of a state-level MID. For
example, eight states have reciprocal deductibiiégteral taxes are also deductible from state
taxable income (Fisher, 2007), and therefore cheangiederal taxes paid affect the state
marginal tax rate faced by the taxpayer and hemeedlue of the state MSR.

Some changes in the state MSR come about indepiiyndéchanges in the federal tax
code. States implement tax law changes whenfsdate crises arise or to mimic neighboring

states’ policies (Howe and Reeb, 1997). A serigmpers has examined the impact of tax

° A strong consensus exists in the literature theféderal deductibility of state taxes (incoméesand property)
causes states to rely more heavily on these soafgesenue than on non-federally-deductible taeeg., Feldstein
and Metcalf, 1987; Feenberg and Rosen, 1986; Met2@11; Holtz-Eakin and Rosen, 1988).
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competition between states on state tax law strei¢aug., Besley and Case, 1995).
Heterogeneity in state tax structure also arisestdwariation in states’ efforts to rely on taxes
that allow an “exporting” of tax burdens to nonidesits. This includes the aforementioned
example of relying on tax sources that are dedigctibm federal taxable income. Other
examples include the use of sales and business tlaaeare expected to be shifted to residents
of other states (Fisher, 2007).

In general, state income tax structures are niébrim across states and nor do they
necessarily conform to the federal tax structursh@r, 2007, p. 414). Based on the variation in
state tax structures and states' reactions to esandederal tax structure, we expect that the
variation in the MSR across and within states ¢tvee may be large. To determine if this is
indeed the case, we examine a second NBER sdhesaverage net state mortgage interest
subsidy by state and year,” which we refer to asstate MSR. A state's MSR gives the
mortgage subsidy rate arising from the state inctaxestructure. This NBER series is
constructed in the same manner as the combinedjag&tinterest subsidy, but is derived from
the state income tax liabilities only of the fix€895 taxpayer sample. Table 2 reports summary
statistics for both the state MSR and the combM&dR series in each state for the time period
we analyze (1984-2007).

Referring to Table 2, notice that there is siguifit variation in the state MSR across U.S.
states: the average subsidy rate in Oregon, fanpbe is 8.12 cents for every dollar of
mortgage interest, whereas the average subsidynralabama is only 3.56 cents. Comparing
the minimum to the maximum values in Table 2, wetbat out of the 34 states that have a state
MSR, over half have a state subsidy rate that abebyg at least 2 percentage points over this

time period, and, in some states, the change istdte MSR is sizeable: in Arizona, New York
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and Wisconsin the state MSR changes by 100% oee24tyear period under consideration.
Finally, note that for the 16 states without aesstdSR, the combined MSR nonetheless changes,
reflecting the change in the federal MSR subsidgineed by the taxpayers in these states at
different points in time®

How much of the variation shown in Table 2 is coonnacross states and hence would
be swept up by year fixed effects? Figure 1 shibws/ariation in the state MSR by state over
time!* No typical pattern emerges. The subsidy rises time in some states and declines in
others. Importantly, there is significant variatiacross states in the changes in the state MSR
following instances of federal tax reform. For exde, following TRA86, the state MSR rose in
a number of states including Louisiana, Marylamt] Arkansas, but fell in others, such as

Rhode Island and Minnesota.

5 Empirical analysis
5.1 Dataand sampleissues

This paper uses data from multiple sources. Tinggpy data source is three decades of
data from the ‘confidential version’ of the PSIDhiah is a longitudinal survey of families — from
whom we (confidentially) know their Census tractesidence — that has been carried out
continuously since 1968 and provides a unique appity to follow households over time and
across spacé. We select all PSID households observed from 102807. We begin the panel in

1984 because this is the first year in which thEoR®llects information on the household wealth

9 The following states are not represented in oubP@&mple, but are included in Table 2 and Figufer1l
illustrative purposes: DE, IA, ME, MT, NE, NM, NInd VT.
1 Al graphs are normalized to a bandwidth of 5 patage points, except OK, which has a vertical egfngm 0 to

7 percentage points. States not pictured do ngt hastate MSR during the time period considereckgt CT. CT
has a state MSR, but it is very small and graplyi¢atlistinguishable from zero if the regular bandth is applied.
12 The PSID tract and MSA location indicators areficemtial data from the PSID GEOCODE data files aad be
obtained from the PSID under special contract.séltata are not available from the authors.
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holdings. Data are collected annually until 198d kiennially after 1997, providing up to 19
observations per househdfti The data include (i) the original 1968 PSID ceaenple of 5,000
households selected as a random cross-sectionesafripe U.S. population with an additional
low-income sample, and (ii) persons living withih@usehold unit that enter the sample as a
separate household when they form their own holgefAde PSID reconstituted its sample in
1997 by dropping 1/3 of the core sample, changirigennial data collection, and reformatting
sample weights. Thus, our sample includes onlydfimuseholds observed from 1984 through
2007, roughly 2/3 of the original core sample. dflthe household data used in this study are
collected in each year of observation, except Wwekdta. Prior to 1997, the wealth data are
collected every 5 years. After 1997, they aresotdld with each survey. For the pre-1997 wealth
data, we apply a linear function to impute anngtih@ates of total net wealth.

In addition to the ‘confidential version’ of th&SHD, we use four secondary data sources
— all publicly available — that report data at tteet, metro area or state level. The NBER
provides the mortgage subsidy rate, our key vagiabinterest discussed above, as well as a
property tax subsidy rate (generated similarlyur €econd source is the Federal Housing
Finance Agency (FHFA). From the FHFA we derive tgage interest rate data as well as house
price indexes:* Specifically, the FHFA provides data on metrooliand state average
effective mortgage interest rates at the time oftgage origination for conventional, single-
family, non-farm loans. The data are from the FHF¥onthly Interest Rate Survey and are

computed based on fully amortized loans. Refingneen-amortized loans, and balloon loans

13 Due to missing data, we allow for an unbalancetkpia our analysis in order to include the gretatesnber of
households. Our full regression sample underlifiegspecifications reported in Table 4 consis&3p279
observations, which is roughly 67 percent of thly ialanced sample. 19 percent of householdslzsereed every
year, roughly 50 percent are observed in at leagears and 15 percent are observed for 5 yedes®rThe sample
underlying the regulatory interaction specificaioaported in Table 5 are slightly more unbalanBer to missing
values this sample consists of 29,621 observatignish is roughly 60 percent of the fully balansagnple.

14 Until 2008, the most recent entity to generateitiberest rate series was the Federal Housing EsmBoard
(FHFB). It was combined with OFHEO in 2008 to fotine FHFA.
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are excluded from the FHFA data, as are non-corwaadtloans (www.fhfa.gov). We use metro
area data whenever available and state level daaSID households that are not residing in one
of the FHFA reported metro areas. The effectivetgage interest rate is the contracted rate
adjusted for fees and charges. We use the mortgtegest rate data as part of the user cost
controls in a robustness check of our main spetibos. The house price index and
appreciation data, used in Table Al as well apatiications controlling for the relative cost of
homeownership, also come from the FHFA. FHFA poeduypublic use house price indexes at
the metropolitan and state level using a repeasgakthodology and data on single-family
properties whose loans have been purchased oritsssliby Freddie Mac or Fannie Mae over
the years (see www.fhfa.gov). As with the FHF/Aenetst rate data, we use the metro level
indexes where available and the state level indexdsouseholds that are not residing in one of
the FHFA metro areas. The third source is the 198) Census, which provides tract-level data
on housing stock characteristics. The specificabées we examine include the share of housing
units in the tract that are single-family and thare of units that are in multiplexes (structures
with 5 or more units). We use the 1980 compositibthe housing stock as it will be exogenous
in an analysis of the probability of homeownergbhgst 1980. Finally, as noted in Section 3.3,
we use the metropolitan-level regulatory index getesl by Saks (2008) as a measure of the
housing supply inelasticity. We link all thesealad PSID households using PSID geographic
location information.

The final sample includes 4,197 households coomdipg to 53,279 household-year
observations residing in metropolitan and non-mateas for the base empirical specifications,
and 2,620 households corresponding to 29,621 holdgsgbar observations residing in

metropolitan areas for which we have Saks (200@)letory index data. Roughly 2.5 percent of
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households move to a different state and 4 peafdmuseholds move to a different MSA in any
given year. All dollar amounts are adjusted to2@6llars using the urban Consumer Price
Index. All analysis is weighted using the PSID 28ample weight¥’
5.2 Empirical approach

We estimate the following base specification fousehold in locationj at timet as a
linear probability model:

Pr(ownjt) =a,+a,MSR + X'B+ |L'0+ DA+ ¢ (5)
where MSR is the mortgage subsidy rate, which meeted to have a positive coefficient to the
extent that it facilitates homeownership. The lehwdd’'s MSR varies over time even if the
household does not move at all or only moves wigéte. This is because the MSR varies
within state over timeX is a vector of household characteristics that wamsr time,L is a
vector of time-invariant and time-varying locatioontrols and is a vector of individual fixed
effects. The vector of time-varying household elageristics includes controls for total family
income, total net wealth, age of head, maritaustathildren, and unemployment of head and
spouse if present. We control for income by usthiede income categories: low, moderate or
high income. A low-income household is one whaseual income is less than or equal to 80
percent of state median income; moderate-incomsdimlids include households with incomes
between 80 and 120 percent of state median incantehigh-income households are those with

incomes above 120 percent of state median incbriiée vector of location characteristics

15 The PSID sample is not representative of the pbBulation without the application of sample wesghtThe post-
1997 weights are stratified to the U.S. populatiocording to data from the Current Population Sunf&ee Heeringa
and Connor (1999) for more discussion. We us@® combined family weight because the more re2@dit weight
is preliminary and not available for as many hookishas the 2005 weight.

16 We use state median income data from the U.S.uSdBisreau Table H-7, which provides annual mediaorne
estimates by state from 1984 to 2007, based o8uhent Population Survey. Regarding the incorassifications,
note that state homeownership assistance progsaistsas Florida's State Housing Initiatives PastriprProgram
(SHIP), the largest state housing trust fund, besd income definitions. For example, see
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includes tract-level housing stock controls (tharstof housing units that are single family units
and the share of housing units in multiplexes), M&Ad effects and state fixed effects. The
rationale for including both MSA- and state fixdteets is that not all households reside in
MSAs. The state fixed effects provide locationteols for those places. Also, there could be
unobservable time-invariant effects at the MSA stade level. We also estimate equation (5)
with MSA and state time trends to control for ureved factors at the MSA and state level that
may affect homeownership attainment and may begthgrover time. We estimate (5) with a
cluster correction to generate standard errorsatteatobust to heteroskedasticity and clustering
on two dimensions: households and ‘statgear’. We simultaneously cluster on these two
dimensions to address the possibility that theremuay be serially correlated or spatially auto-
correlated at the state level. While clusteringhoanseholds deals with the serial correlation
issue, clustering on ‘stateyear’ addressees the possibility of spatial autoetation at the state
level}” We also run specifications that allow for a difetial impact of tax subsidies depending
on the household’s income by interacting MSR wittoime status.

One advantage of estimating equation (5) as a &ttt model is that household fixed
effects capture all unobserved heterogeneity irsbbald characteristics — such as race/ethnicity
of the household head — that are time invarianth&oextent that households don’t move, the
fixed effects also capture time invariant locatatraracteristics (at neighborhood-, municipality-,
county-, state-, region-, and national-level). Hoer, households do move across space and we

observe such changes in our panel. As a resuldjseeinclude the location controls discussed

http://ww.floridahousing.org/Home/HousingPartnee®alGovernments. The U.S. Department of Housimydrban
Development’'s HOME program, which supports homeaship, defines low income as 80 percent of MSA auedi
income (http://www.hud.gov/offices/cpd/affordablekmg/lawsandregs/index.cfm).

" The reported standard errors are similar to theserated in specifications that only use a H\lfeite sandwich
estimator to correct for heteroskedasticity andgétresulting from specifications that only clustethouseholds but not
on ‘statex year' groupings. Clustering by state is problemiatiour empirical setup because households do mcreoss
states over time so the panels are not nestechwgitsiie clusters (but they are nested within angstate and year).
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above. Regarding total net wealth, note that casungnet asset wealth are driven in part by
changes in income. Hence, once we control fodfiekects and household income, the impact
of household net wealth on homeownership attainrt@mtbe expected to be quite limited.

The use of state fixed effects in our empiricalipemplies that we identify the effect of
the MSRon the propensity to own off of variation in the RI8ver time within states as well as
across states. As noted above, the household’s WA88s over time even if the household does
not move at all or only moves within state. Tlidbecause the MSR varies within state over
time. The household fixed effects allow us to atkmtify off of across state moves. Being able
to use across state moves in addition to withitesteoves is arguably an added benefit of our
approach, particularly since across state movesftgr associated with substantive changes in
the MSR. However, importantly, the household fied@cts do not preclude us from identifying
off of within state moves or non-moves. In fact,ahof the variation in the MSR of households
is driven by within state changes of the MSR ovreet which affect both within state movers
and non-movers. Only roughly 3 percent of all cleanig the MSR are driven by across state
moves. We document the relevance of the two sowfcesriation (i.e. arising from changes in
the MSR within state over time or arising from mewaeross states at different points in time) in
the result-section below.

One concern with across state movers is that theymat be similar over time and across
states and this may lead to a selection bias.aftiqolar, households who move across states
may be different from the rest of the populatiag.(inon-movers and within-state movers), and
it may be the characteristics of the across-stateens that explain our estimated effects rather
than the subsidy rate itself. To address this eonave check for whether or not our results are

being driven by across state moves. To do thigeaestimate our core specifications but
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additionally include ‘household state’ fixed effects, in order to control for sthte-specific

unobserved characteristics of across state mo¥enst differently, for each household we only

exploit within state variation in the MSR, ignorimgriation that arises from across state moves.
To explore the impact of regulatory restrictivenegs estimate the following

specification for householdn locationj at timet, again, as a linear probability model:

Pr(ownjt) =a,+a,MSR +a, MSR* reg+a, regr Xp+ Lo+ Di+,, (6)
wherereg equals the value of the regulatory index — scaddthve a mean of zero and a standard
deviation of 1 — with higher values of the indegicating greater regulatory restrictiveness and
hence more inelastic housing supply. The theaketionsiderations presented in Section 3
suggest that, < 0: the positive impact of the subsidy on homeenship attainment ought to be

weaker (and the negative impact stronger) in megelated metro areas. Note thag, varies

in the panel even though our regulatory proxyrgetinvariant and only varies by location. This

is becauseeg; varies as households move between metro areabenethy move from more to

less restrictive places and vice versa. We alsspecifications where the regulatory index is
interacted with the MSR and with the income statusrder to investigate the extent to which
different income groups are differentially affectegthe mortgage subsidy rate in different
regulatory environments. As with estimating equaij5), we estimate (6) simultaneously
clustering on households and ‘statgear’.

Missing from the analysis so far is a control toe telative cost of homeownership: the

cost of housing services in the owner mode reldtube cost of housing services in the rental

18 To see how we construct the householstate fixed effects, consider an example. Suppésrisehold resides in
two states during our observation period: the hibolskis observed living in CA and then moves to e create
two mutually exclusive indicator variables for thisusehold: the first equals one in each year tlusdhold is in

CA and zero otherwise. The other equals one in geahthe household is in TX and zero otherwisesEHixed
effects ensure that we only identify off of changethe MSR that areotdue to households moving across states.
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mode. In studies of homeownership, the annuala@fdsbusing services in the owner mode is
generally approximated as the user cost of housihgh is a household-specific variable
measuring the expected consumption value of theihgservices from purchasing a home. The
user cost is the sum of depreciation and mainteneaosts, the after-tax opportunity cost of the
down payment, the after-tax mortgage interest paysnend after-tax property tax payments
minus the expected, nominal capital gain on thesimgustructure (Poterba, 1984). Of these
components of user cost, equations (5) and (6yaidiolr the mortgage interest tax break using
the NBER SOl data (MSR). As a robustness checlalserun the models in equation (6)
adding controls for additional determinants of usest: the FHFA reported effective mortgage
interest rate, the NBER property tax subsidy ratkthe FHFA contemporaneous house price
appreciation rate as well as the price of rentakimg, which we control for as the average
annual rent in the city and year in which the farislobserved?
5.3 Results

Table 1 presents population weighted summary staifor the full sample and the
regulatory restrictiveness sub-sample. Tabledisisussed in section 4. Table 3 summarizes the
sources of variation in the MSR. Table 3, Panelefports the distribution of moves by type
(within state and across state) for the full regi@s sample according to 5 possibilities: no
change in the MSR, a change in the MSR, and thehrbg different magnitudes of change in
the MSR. Categories (1) and (2) in Table 3 shaat there are 50,216 household-year
observations in the panel for which we observe ftata one year to the next. Of these, 49,873

household-year observations experience a chanpe MSR from the prior year and 343 do not.

19 The remaining terms in UC, depreciation and maimee, are each typically set to a value of 0.6€ ¢sg. Poterba,
1992), and thus would be part of the constant iestimation. For the rent data, we compute theageeself-reported
rent in the PSID in the city and year in which vibs@rve the household. For households residingrimmetropolitan
areas or metropolitan areas with a relatively ssathple size (less than 100 PSID respondents)omipute a regional
rent based on the metropolitan areas being logatae of the nine Census Divisions.
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Among the 49,873 household-year observations #pdreence a change in the MSR since the
previous year, the vast majority, 97 percent,rateacross state moves. Category (1) shows that
some moves occur both within and across states, tbeeigh the MSR is unchanged. Category
(2) shows that we observe 9,161 household-year siitnat are accompanied by a change in the
MSR. Of these, 7,653 are within-state moves ah@8lare across-state moves. Note that
among identified moves in category (2), 84 pereeatwithin-state moves (this percentage may
actually be a little higher since we cannot idgntifthin Census tractnoves)° When we

consider the distribution of moves by type for wvagydegrees of change in the MSR, we see that
only for the most substantial changes in the MSRe(&ent or higher) as shown in category (5),
the across-state moves dominate the sample, buatkenot the only source of variation. Of the
372 household-year observations which experierateage in the MSR greater than 5 percent
from one year to the next, 55 percent are assakcvaith across state moves, the remaining
changes are either associated with within stateasi¢& percent) or non-moves across tracts (39
percent). Households that elect not to move wherMBR changes also provide identification of
the impact of the MSR on homeownership attainmémfact, in principle non-movers can also
change their housing tenure: renters can buy thetal property and homeowners can sell and
lease back their homes. Panel B of Table 3 docwsribatequivalent statistics for the regression

sample with information on regulatory restrictiveseOverall, Table 3 illustrates that the

variation in the subsidy arises mainly from (i) it state changes in the MSR over time

20\We use 1980 Census tract indicators and boundaoiesthe confidential PSID to identify whether Isetiolds
moved in any particular year or not. A householdiéntified as a mover-household if a change intthet occurs.
It is identified as an across-state mover if tlaesthanges as well. We cannot categorize movesdchar within
tract. While the PSID does have variables thatciaigi moves, these indicators are not consistemttbeel 984 to
2007 time period. Since all within Census tract eware also within state moves, Table 3 may unpersent the
share of within state moves. It is important to bagize that while Table 3 does not capture witlen<is tract
moves, our empirical analysis does. We pick upyemasve for which there is a change in tenure stathat is, if a
household changes tenure status within tract awver, e capture that move through a change in &estatus.
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(affecting both within state movers and non-movarg] to a lesser extent from (ii) time-varying
across state differences (affecting across statersp

Table 4 reports the results for the baseline esitomsion the full PSID sample. Column
(1) provides results for the specification thatudes only the MSR, household controls, and
household fixed effects. Column (2) then addstiooa controls (the housing stock variables,
MSA fixed effects and state fixed effects). Colu(Bhadds year fixed effects, column (4) adds
state time trends and column (5) adds MSA timedserColumn (6) includes all these controls
and allows for separate effects of the MSR by ine@moup. Across all six specifications, the
key variable of interest, the MSR, has no statdlifcsignificant impact on the likelihood of
homeownership, not even for the highest income dlmnigls, in column (6), who tend to receive
the greatest tax breaks from this feature of tkect@e. This result is consistent with Glaeser
and Shapiro (2003) and suggests that, on aggrebaeery costly tax subsidy to U.S.
homeowners has no discernible impact on the likelihof homeownership attainment.

The control variables all generate results thasaresible, intuitive and robust across all
models. Income, wealth, age, being married anthigashildren all positively impact the
likelihood of homeownership, with income and bemagrried having particularly large impacts:
based on the coefficients reported in column (gh+tncome households are 13.8 percentage
points more likely to own than low-income houseolaeing married increases the likelihood of
homeownership by 17.1 percentage points. An episbtiead or spouse unemployment lowers
the likelihood of homeownership by 4 and 3.2 petaga points, respectively. The location
controls indicate that the composition of the hngstock matters for homeownership
attainment: a greater fraction of single familytarboosts homeownership attainment whereas a

greater fraction of multiplexes lowers it.
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Table 5 reports results for specifications wheeeNMBRis interacted with regulatory
tightness and with income status. Our propositioeoretically motivated in Section 3, is that in
more regulated places (with inelastic supply),tthesubsidies get capitalized into house values
rather than expand the (owner-occupied) housintkstad thereby have little impact on
homeownership attainment, or, may in fact havegatine impact, for example, because
homeownership becomes comparably less attractivéoion payment constrained households
with short expected durations in their homes. @wis (1) to (3) allow for the impact of the
MSR to vary by regulatory restrictiveness on tHedample for which we have regulatory data,
with column (2) adding state time trends and col§B)ralso adding MSA time trends. Columns
(4) and (5) further decompose the impact of the M8Romeownership attainment by
interacting the subsidy with regulatory restrictiess and with income status. Column (4) adds
state time trends to the standard controls; col(Bhadditionally adds MSA time trends.
Columns (6) and (7) replicate the specificationgoreed in columns (3) and (5) except that
columns (6) and (7) additionally control for houskehx state fixed effects. The last two
specifications allow us to test to what extent@sults may be driven by across state movers
who may be quite different from the rest of the yplapion. The inclusion of househaoldstate
fixed effects controls for all state-specific unebsed characteristics of across state movers. Put
differently, for each household we only exploithuit state variation in the MSR, ignoring any
variation that arises from across state moves.

Columns (1) to (3) indicate that the MSR has ntistteally significant impact on the
likelihood of owning if a household lives in a netrea with an average degree of regulatory
restrictiveness. If a household lives in a placéhwelaxed land use controls (with a regulatory

index below 0) the MSR will have a positive impanthomeownership attainment, whereas the
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effect is negative in more tightly constrained komas (with a regulatory index above 0), in line
with our theoretical conjectures. According towuh (3), evaluating the regulatory index at its
sample mean of 0.191 suggests that the margiresdtedf a one standard deviation increase in
theMSR is negligible, increasing the homeownership kat 0.03 percentage points. Evaluating
the regulatory index at its extreme values of {Bkomington-Normal, IL) and 2.21 (New

York, NY) generates the following range: a one g&ad deviation increase in the MSR
increases the likelihood of homeownership by 3is@@age points in the least regulated place
and reduces the same by 2.7 percentage points maist tightly regulated place.

Referring to columns (4) and (5), we see that th&urdecomposition is insightful. It
reveals that the impact of the subsidy on homeostmgmttainment by regulatory status varies
considerably by income status. Our findings ingidaat the subsidy has no effect on the
likelihood that low-income households will attaiorheownership, regardless of the regulatory
status of the city in which they reside. We cotjee that this result is a combination of two
stylized facts: housing markets are segmented andfew low income households itemfZe.
Previous research indicates that housing marketsttebe segmented at the sub-metro level by
house value (e.g., Case and Mayer, 1996). Lownmechouseholds, which typically are non-
itemizers, tend to own lower valued houses anditiveousing tracts with other lower income
households (Belsky and Duda, 2002), suggestingdhaniddle or high income households, the
low-income housing tracts may not be a substitotétfe higher end housing in tightly regulated
markets. To the extent that there is indeed no€oy little) substitutability between low income

and higher income housing and the MSR generatkshignefit for low-income homeowners,

2L Even among low-income homeowners itemization ratesow. For example, using 2004 data from the&uof
Finances combined with NBER TAXSIM data, Poterba &imai (2008) report in their Table 2 that onlyg8cent of
low-income homeowners (those earning less than $4@KR03) itemize whereas over 98 percent of higobiine
homeowners do (those earning $125K or more).
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economic theory predicts that the MSR may not attee demand for lower end housing and
thus will have no effect on the price of lower dralising, independent of the supply price
elasticity proxied by our regulatory constraint s@. Taking these considerations into account,
our finding that the MSRas no effect on homeownership attainment of laveimme households
appears to be quite plausible.

The coefficients on the interaction terms for mader and high-income households in
columns (4) and (5) are statistically significantianeaningful. Consider column (5) that
includes MSA time trends in addition to state titmends. Evaluating the regulatory index at its
extreme values generates the following range faterate-income households: a one standard
deviation increase in the MSR increases the likelchof homeownership attainment by 3.6
percentage points in the least regulated locatiohraduces it by 3.3 percentage points in the
most tightly regulated place. For high-income tehadds, the impact of a one standard
deviation increase in the MS#t the likelihood of homeownership ranges fromlapkrcentage
point increase (least restrictive) to a reductibB.8 percentage points (most restrictive).

Columns (6) and (7) report the findings of our rsimess check whereby we include
‘householdx state’ fixed effects to gauge to what extent @sults may be driven by across
state movers. The coefficients of the two speaiftns with ‘householc state’ fixed effects
are qualitatively unchanged and quantitatively \@nyilar to the corresponding specifications
without the ‘householc state’ fixed effects, reported in the correspogdinlumns (3) and (5).
These findings imply that our key findings are doven byacross state moversho may not be
similar over time and across states.

Regarding all the other results from Table 5, tbedehold and location controls continue

to be intuitive, plausible and robust across samatel specifications; the coefficient estimates
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are available from the authors upon request. Kina$ a robustness check, we re-estimate the
specifications in Table 5 controlling for additiéimamponents of user cost: the NBER combined
state and federal property tax subsidy rate, thEA-Efffective mortgage rate, and the FHFA
metropolitan house price appreciation rate as agethe price of rental housing. The results are
reported in the Appendix Table A2. The additiocahtrols have a negligible impact on our key
findings. Of the controls, only the coefficient @t is statistically significant across all
specifications and suggests that a one standardtaevincrease in local rents, holding the user
cost of owner-occupied housing constant, incretdseikelihood of homeownership by 1.7 to
1.8 percentage points in all specifications. Trapprty tax subsidy rate is marginally
statistically significant only in column (7). Tlggantitative impact is relatively small: a one
standard deviation increase in the property tasisiytrate increases the propensity to own by
1.9 percentage points. We should interpret thesknigs with some caution however as two of
the additional controls are subject to endogeramtycerns. The property tax rate is affected by
house prices; places with greater housing wealtrsealower property tax rates, all else equal,
and can still offer better local public services$tiie same time an increase in the local
homeownership rate may cause higher prices for peo@ipied housing. Hence,
homeownership may affect property tax rates visshqurices — reverse causation may be
present. In a similar vein, if the homeownerslie increases, demand for mortgage credit
strengthens as well. This in turn can raise moggatgrest rates. Again, reverse causation may
be present. For all these reasons we only repesethesults as an Appendix Table (A2) rather

than as our main specifications.

32



54 Quantitative effects

One way to gauge the cost of the MID is to complecost per net new homeowner
created by the MID. To do so, we first determime net number of households that are
hypothetically moved into homeownership as a rasulhe mortgage interest subsidy. Using
the specifications in Tables 4 and 5, we compeptiobability of homeownership for each
household with and without the mortgage subsidyn & given year the subsidy moves a
household from a less than 50 percent likelihoodasheownership to a likelihood that exceeds
50 percent, the household is counted as moving feating to owning. If the household’s
likelihood of homeownership decreases from abovpesfent to less than 50 percent as a result
of the subsidy, this household is counted as mofrimg owning to renting. If the household
does not experience a change in the likelihoodafdownership that crosses the 50 percent
threshold, the household is counted as not havipgreenced a change in its tenure status.

We then compute the fraction of the sample théd fato each category: moving from
renting to owning, moving from owning to renting,l@ving no change in tenure status. The
net impact is computed as the percent of the sampleed into homeownership minus the
percent of the sample moved out of homeownerskigeéined above, as a result of the MID.
Table 6, Panel A, reports these results by spetifin. Notice that for the U.S. on average,
based on the econometric results in Table 4, ttescese suggests a natgativeimpact of the
MID on the likelihood of homeownership (althougle #ffects are all not statistically
significant), whereas all but one specificationaeed in Table 5 imply a relatively small
positive (and statistically significant) impacth@ specification in column (6) of Table 5 implies
a very small but statistically significant negativet effect.) Our core specification reported in

column (5) of Table 5, which allows the impact lo¢ tMID to vary by regulatory restrictiveness
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and by income status , results in a net positare o the number of homeowners by 3.2
percent, and this is the estimate we proceed wittompute the subsidy cost per net additional
homeowner.

There are an estimated 115 million householdserni8 in 2010 (the most recent Census
Bureau estimate availabl&).Hence, specification (5) in Table 5 implies ttra subsidy in any
given year generates 3.68 million new homeownetiearlnited States (3.2 percent times 115
million). At an estimated total cost of 104.5 ioifi in 2011 (Office of Management and Budget,
2010), the subsidy per converted homeowner thusiatado a staggering $28,397 per y&ar.
The (non-significant) coefficients on the MID-vdla reported in the various specifications in
Table 4 — if taken at face value — all imply tHa tax payer may spend 104.5 billion in 2011
with the overall net effect being tHawerhouseholds own, as a consequence of the MID. More
importantly, the estimated figures may be lowerrzbbecause ‘inertia’ or moving costs may
prevent households from changing their tenure st&wen if it were per se optimal to do so.
This is because the moving cost may exceed the gasociated with the tenure change. In
practice, most households will only question tlogtimal tenure status when they have to
relocate for other reasons. Hence, the net additidomeowners, as a consequence of the MID,
may be significantly less than the 3.68 millionttbar core simulation implies. To the extent this
is true; the subsidy per converted homeowner may teltiple of $28,397 per year.

Table 6, Panel B, documents the implied averagagsha the propensity to own for

low, moderate and high income households as a qaesee of the implementation of an MID

22 See www.census.gov/population/projections/natiofidm/table1n.txt.

% The costs are substantially higher according éaréisults reported in column (7) of Table 5, whadlbws the
impact of the MID to vary by regulatory restrictiess and by income status, net of the influeneefss state
movers. This specification implies a net positiaéngn the number of homeowners of 0.7 percentgesiing that
to move one renter household into homeownershgutiir the MID costs US taxpayers $129,814 in foregax
revenue annually.
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of 26 percent — the sample average. Results pogtesl separately for tightly and loosely
regulated places (corresponding to the categooizati Table Al). Whereas in these polar cases
the effects of the MID on the propensity to own aeger statistically significant for low income
households, the effects for moderate and high iecbauseholds are not only statistically
significant but also quantitatively meaningful:thre most tightly regulated places the
introduction of the MID reduces the propensity vang depending on the specification and
income category (moderate or high), by betweenntB28 percent. In the least regulated places

the propensity to own increases by between 13 8muk&ent.

6 Conclusion

This paper provides a first look at the impacthef combined state and federal mortgage
interest tax subsidy on homeownership attainméwmganto account housing supply conditions
via a measure of regulatory restrictiveness inllboasing markets. We find that the MID has
no statistically significant impact on homeownepsaitainment in aggregate. However, the
MID does have an impact on individual homeownerslgpisions — both positive and negative —
depending on the restrictiveness of land use régukat the place of residence and the income
status of the household: In places with more eldsiusing supply, the MID has a positive effect
on homeownership attainment, but only for higheome groups. In more restrictive places, the
mortgage tax subsidy has a significant adverse émpgain only for higher income groups. The
MID has no impact on the homeownership attainméfdvw-income households, regardless of
regulatory status. We speculate that this is bectheshousing market within a city tends to be
segmented by income and the MID only provides astdsidy to the relatively higher income
households that itemize. Consequently, we expettidlver income housing will generally not

experience house price changes due to changes subisidy.

35



It has previously been documented that the MIDrisgressive feature of the tax code in
terms of the annual distribution of tax benefitbjeln go disproportionately to higher income
households (e.g., Poterba and Sinai, 2008). Tdpepdocuments other dimensions along which
the MID is a regressive policy: In more elasticalypplied housing markets, where the MID
does have a positive impact on homeownership atein, the positive effects are confined to
moderate and high income households, and the inpatrtonger for high income households.
Moreover, we expect that the MID boosts housingsoamption of these households since the tax
break reduces the user cost of housing of highnrecbouseholds disproportionately more due to
their higher marginal tax rates. In the more regaanarkets, the MID tends to be capitalized
into higher house prices, and thus represents -dimeewealth transfer to existing homeowners
from taxpayers who do not currently own. Existingners tend to be older and have
accumulated more wealth than existing renters vitherecannot own (households with binding
down payment constraints) or do not want to owrugetolds with short expected durations).

One argument in favor of the MID is that it maymh#& increase homeownership
attainment in highly urbanizgghner city) areas. These areas are often corgdowith
underperforming public schools, lack of social tapand poor governance and recent research
has highlighted that positive externalities asdedavith homeownership may help local
communities to improve along those dimensions (ldaft Sen, 2005; DiPasquale and Glaeser,
1999; Hilber and Mayer, 2009; Fischel, 2001). Hogrewur research suggests that the MID
decreases rather than increases homeownershipnagtat in the typically more tightly regulated
urbanized places. In the less urbanized placédslaitland use controls, the MID does have a
positive impact on homeownership attainment (adtlé&a higher income groups). However,

recent research suggests that in these ‘elastsafiplied’ places homeownership may generate
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few or no positive externalities. This is becausthe absence of house price capitalization
effects, homeowners have few incentives to investelocal level, for example, in local public
schools (Hilber and Mayer, 2009) or in local sociapital (Hilber, 2010). We conclude that the
MID is a costly and ineffectual policy for boostihgmeownership and social welfare.

To fully understand the distributional and effiadgrimpacts of the MID, future work
might examine its impact on the “over-consumptiohbwner-occupied housing by income and
regulatory status. This paper examines only aqgrodf the total subsidy to homeowners;
imputed rent is untaxed, capital gains are untd@echost households and property taxes are tax
deductible. Another area for future research isglore the extent to which these other tax
subsidies to homeowners also generate unintendestgaences, particularly, in more

inelastically supplied housing markets.
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TABLES

TABLE 1

Population Weighted Summary Statistics: PSID Hoakih1984 to 2007

Full regression sample

Variable Obs. Mean Std. Dev. Min Max
Owner-occupier = yes 53279 0.716 0.451 0 1
Mortgage subsidy rate (absolute) 53279 0.260 0.0284 0.187 0.405
Household income in 2007 US-$10,000 53279 8.29 aLo.2 0 583.91
Household has low income 53279 0.234 0.423 0 1
moderate income 53279 0.190 0.392 0 1
high income 53279 0.576 0.494 0 1
Age of household head 53279 45.10 13.51 0 97
Married 53279 0.643 0.479 0 1
One child 53279 0.176 0.380 0 1
Two children 53279 0.173 0.379 0 1
Three or more children 53279 0.0917 0.289 0 1
Head in labor force and unemployed last year 53279 0.0802 0.272 0 1
Wife in labor force and unemployed last year 53279 0.0317 0.175 0 1
Share units in tract that are single family 53279  .648 0.243 0 1
Share units in tract in apartment b. (5+ units) BB2 0.155 0.191 0 1
Total net wealth in 2007 US-$1 million 53279 0.331 1.21 -1.30 50.48
Year of observation 53279 1994.3 6.88 1984 2007
Sample of observations with MSA-level informatiam regulatory restrictiveness
Owner-occupier = yes 29621 0.694 0.461 0 1
Mortgage subsidy rate (absolute) 29621 0.261 0.0293 0.194 0.405
Household income in 2007 US-$10,000 29621 9.06 611.2 0 583.91
Household has low income 29621 0.218 0.413 0 1
moderate income 29621 0.170 0.376 0 1
high income 29621 0.612 0.487 0 1
Age of household head 29621 45.08 13.46 18 96
Married 29621 0.621 0.485 0 1
One child 29621 0.173 0.379 0 1
Two children 29621 0.175 0.380 0 1
Three or more children 29621 0.0863 0.281 0 1
Head in labor force and unemployed last year 29621 0.0764 0.266 0 1
Wife in labor force and unemployed last year 29621 0.0276 0.164 0 1
Share units in tract that are single family 29621 .610 0.279 0 1
Share units in tract in apartment b. (5+ units) 2196 0.194 0.225 0 1
Total net wealth in 2007 US-$1 million 29621 0.353 1.27 -1.30 50.48
Year of observation 29621 1994.2 6.94 1984 2007
Regulatory index compiled by Saks (2008) 29621 D.19 0.985 -2.40 221
Property tax subsidy rate 29621 0.254 0.0419 0.161 0.501
Effective mortgage interest rate 29621 0.0836 07018 0.0543 0.132
House price appreciation rate (only years w/o move) 29621 0.0363 0.0474 -0.174 0.276
Av. annual rent in MSA/region in 2007 US-$10,000 629 0.698 0.161 0.351 1.34
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TABLE 2
NBER SOI Mortgage Subsidy Rate by U.S. State ir1984-2007 (PSID Sample Years Only)

Average of Average of

U.S. State State Net Std. Dev. Min. Max. Combined Std. Dev. Min. Max.
MSR MSR

ALABAMA 3.5¢ 0.1z 3.2¢ 3.72 25.1¢ 2.1C 22.¢ 29.31
ALASKA 0 0 0 0 26.92 3.10 23.21 33.3
ARIZONA 4.21 0.86 3.37 5.61 26.14 211 23.19 30.51
ARKANSAS 5.46 0.83 3.81 6.43 28.26 1.62 25.95 31.2
CALIFORNIA 6.01 0.3z 5.4z 6.5¢ 26.67 1.41 24.9¢ 29.4¢
COLORADO 4.71 0.27 4.44 5.28 27.08 2.07 2455 81.4
CONNECTICUT 0.0¢ 0.07 0 0.22 25.6( 2.4t 22.8¢ 30.5¢
DELAWARE 6.41 0.87 5.1 8.56 27.37 2.21 24.06 31.95
DISTRICT OF COLUMBIA 8.9¢ 0.5¢ 7.94 10.17 34.6¢ 2.6(C 32.3¢ 40.4¢
FLORIDA 0 0 0 0 22.97 2.14 20.15 27.22
GEORGIA 5.32 0.11 5.21 5.56 27.78 2.26 25.32 32.68
HAWAII 8.8¢ 0.67 7.57 9.4¢ 28.2( 1.7t 25.31 31.8:¢
IDAHO 5.74 0.37 4.96 6.56 25.81 2.22 22.76 29.71
ILLINOIS 0 0 0 0 24.50 2.37 21.73 29.48
INDIANA 0 0 0 0 23.62 2.35 20.26 28.11
IOWA 5.59 0.21 5.25 5.81 27.63 2.03 25.1 31.93
KANSAS 5.33 0.84 3.07 6.19 28.83 2.33 25.85 33.66
KENTUCKY 5.2¢ 0.7z 3.9¢ 5.8¢ 27.8( 1.9¢ 25.6:¢ 31.4
LOUISIANA 2.23 1.37 -1.45 3.08 26.78 271 21.74 .2&
MAINE 7.2¢ 0.3¢€ 6.31 7.7¢ 28.1: 1.7¢ 25.9¢ 31.5:%
MARYLAND 3.89 1.70 0.06 4.69 26.49 0.97 24.56 8.0
MASSACHUSETTS 0 0 0 0 24.1¢ 2.12 21.6¢ 28.7¢
MICHIGAN 0 0 0 0 25.03 2.42 21.93 29.94
MINNESOTA 7.0t 1.0¢ 5.3¢ 9.5¢ 29.4( 3.3¢€ 25.0¢ 37.3¢
MISSISSIPPI 4.04 0.31 3.47 4,53 27.80 1.67 25.22 1.08
MISSOURI 4.19 0.53 3.38 4.93 27.26 1.84 24.95 80.5
MONTANA 5.25 0.86 3.56 6.19 26.12 1.93 24.13 29.59
NEBRASKA 5.0z 0.5z 4.17 6.3 27.0¢ 1.82 25.0¢ 30.7¢
NEVADA 0 0 0 0 24.23 1.90 21.77 28.11
NEW HAMPSHIRE 0 0 0 0 23.0( 2.0¢ 20.4¢ 27 .4¢
NEW JERSEY 0 0 0 0 24.70 2.29 22.2 29.68
NEW MEXICO 5.2¢ 0.8C 3.6¢ 6.22 26.8¢ 1.3C 24.1°F 28.¢
NEW YORK 5.73 1.21 4.44 8.49 28.26 2.60 25.88 34.2
NORTH CAROLINA 6.27 0.53 5.52 7.05 28.49 1.78 %5 3181
NORTH DAKOTA 3.2¢ 0.17 3.0¢ 3.5¢ 27.51 2.61 24.8¢ 33.3¢
OHIO 0 0 0 0 24.23 231 21.35 28.9
OKLAHOMA 4.56 2.44 0.4 6.41 26.70 2.09 24.72 30.79
OREGON 8.12 0.51 6.7 8.86 28.97 211 26.45 33.64
PENNSYLVANIA 0 0 0 0 24.0: 2.2¢ 21.2¢ 28.5¢
RHODE ISLAND 5.22 0.50 4.31 6.07 26.10 2.46 23.37 31.69
SOUTH CAROLINA 5.9C 0.44 5.3 6.52 27.2¢ 2.14 24.2: 31.8¢
SOUTH DAKOTA 0 0 0 0 22.86 211 20.52 27.59
TENNESSEE 0 0 0 0 24.5( 2.42 20.9¢ 29.2¢
TEXAS 0 0 0 0 25.55 2.68 22.26 30.83
UTAH 6.07 0.41 5.41 7.3 25.7( 1.62 23.7: 29.1:¢
VERMONT 5.72 0.70 4.4 6.76 27.48 2.67 24.07 33.25
VIRGINIA 5.29 0.12 5.15 5.49 27.99 1.89 25.82 3.0
WASHINGTON 0 0 0 0 22.12 1.88 19.37 25.8
WEST VIRGINIA 0.87 2.06 0 5.6 23.00 2.77 19.66 &38.
WISCONSIN 4.84 0.79 3.73 7.15 27.56 2.30 2498 982.
WYOMING 0 0 0 0 21.71 3.2C 18.71 28.5¢




TABLE 3
Sources of Variation in Mortgage Subsidy Rate

PANEL A
Full sample (regression sample for Table 4)

) ) S 4) (5)

No change Anychangein Change in Change in Change in
in MSR MSR MSR >1% MSR>3% MSR>5%
#obs. in% #obs. In% #obs. In% # obs. in % #obs.  %in
No move across tract 305 889 40,712 816 11,336 76.7 3,317 727 145 0 39.
S'\"'tg;’ees acrossrastithin - 36 195 7653 153 2289 155 670 14.7 21 57
Across statenoves 2 0.6 1,508 3.0 1,157 7.8 576 12.6 206 554
Total number of obs. 343 100 49,873 100 14,782 100 4,563 100 372 100
PANEL B
Sample with information on regulatory restrictiveagTable 5)
(1) (2) (3) (4) (5)
No change Anychangein Changein Change in Change in
in MSR MSR MSR >1% MSR>3% MSR>5%
#obs in% #obs. in% #obs. In% # obs. in % # obs. in %
No move across tract 124 88.6 22,051 80.2 6,046 74.5 1,765 70.3 105 41.8
2’:2;’;3 acrosstragtithin - 14 109 4597 167 1401 17.3 398 15.9 17 68
Across statenoves 2 1.4 859 3.1 664 8.2 348 13.9 129 514
Total number of obs. 140 100 27,507 100 8,111 100 2,511 100 251 100

Notes: We use 1980 Census tract indicators toifgemhether households moved in any particular yaamot. A
household is identified as a mover-household tiange in the Census tract occurs. It is identidig@én across-state
mover if the state identifier changes as well. \@ermot categorize moves that occur within tract fzerce the above
statistics slightly underrepresents the fractiowithin-state moves. The probability that a housemoves tract
from one PSID period to the next is 18.3 percertihvénfull regression sample and 19.8 percent irséimeple with
information on regulatory restrictiveness. Theltatanber of observations reported in this tabléedi from the
regression samples as this table consideasnigesn the mortgage subsidy rate (MSR) from one yedhé next for
all observations in the regression sample withlakke information. The full regression sample cetssof 53,279
observations. We do not compute changes in the M&fRe 2,342 observations in 1984 as 1983 ismour
regression sample. For a further 721 observationSensus tract information is available for thevjpres year,
resulting in a total of 50,216 (=343+49,873) obations in Table 3, Panel A. The regression sanmpdel in Table 5
consists of 29,621 observations; of these 15050arE984. A further 469 observations do not havasis tract
information for the previous year, resulting irogat of 27,647 (=140+27507) observations in TablBahel B.
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Baseline Specifications:

TABLE 4
Do Tax Subsidies Incréé@mmeownership Attainment?

Dependent variable: household is owner-occupier

(1) ) (3) (4) (5) (6)
Household Add location Add Add statex  Add MSA x MSR varies by
controls only controls year-FE time-trends  time-trends income group
Mortgage subsidy rate -0.128 -0.0453 -0.223 -0.0882 -0.0455
(MSR) (0.130) (0.112) (0.390) (0.368) (0.361)
Low income -0.245
X MSR (0.382)
Moderate income -0.172
X MSR (0.384)
High income 0.0420
X MSR (0.380)
Moderate income 0.0781*** 0.0780*** 0.0784*** 0.0785*** 0.0772** 0.0585
(0.00942) (0.00908) (0.00906) (0.00894) (0.00871) 0.0649)
High income 0.142%* 0.137*** 0.138*** 0.138*** 0.138*** 0.0631
(0.0109) (0.0102) (0.0102) (0.0101) (0.00989) (@16
Total net wealth 0.00542** 0.00446** 0.00453** 0 4B6** 0.00435** 0.00443**
(0.00228) (0.00188) (0.00189) (0.00201) (0.00179) 0.0q179)
Age of head 0.0347*** 0.0313*** 0.0310*** 0.0313*** 0.0305*** 0.0305***
(0.00184) (0.00174) (0.00175) (0.00175) (0.00178) 0.0q178)
Age of head squared -0.000254***  -0.000227**  -00@26***  -0.000228*** -0.000219*** -0.000220***
(1.89e-05) (1.77e-05) (1.81e-05) (1.82e-05) (1.85p- (1.86e-05)
Married 0.196*** 0.174** 0.174*** 0.173%** 0.171%** 0.171%**
(0.0128) (0.0118) (0.0119) (0.0118) (0.0115) (0m11
One child 0.0572%** 0.0513*** 0.0518*** 0.0535*** 00534 *** 0.0529***
(0.00786) (0.00736) (0.00731) (0.00727) (0.00711) 0.0q714)
Two children 0.0973*** 0.0865*** 0.0867*** 0.0888** 0.0901*** 0.0895***
(0.00903) (0.00857) (0.00857) (0.00855) (0.00830) 0.0@833)
Three or more children 0.125*** 0.107*** 0.108*** .Q09*** 0.113*** 0.112***
(0.0134) (0.0119) (0.0119) (0.0119) (0.0115) (o®)11
Head unemployed -0.0427*** -0.0401*** -0.0396*** 0400%** -0.0401*** -0.0397***
(0.00757) (0.00721) (0.00716) (0.00707) (0.00703) 0.0q701)
Wife unemployed -0.0359*** -0.0349%** -0.0344*** -M339*** -0.0319*** -0.0318***
(0.0106) (0.0100) (0.0100) (0.0101) (0.00996) (030
Share of units that are 0.0894** 0.0891** 0.0977** 0.0984** 0.0984**
single-family (0.0419) (0.0419) (0.0417) (0.0413) (0.0413)
Share of units that are -0.312%*= -0.311 %= -0.304**=* -0.308*** -0.308***
in 5+ unit-buildings (0.0512) (0.0513) (0.0507) (0.0506) (0.0506)
HouseholdFEs & consil Yes Yes Yes Yes Yes Yes
MSA fixed effects No Yes Yes Yes Yes Yes
State fixed effects No Yes Yes Yes Yes Yes
Year fixed effects No No Yes Yes Yes Yes
State X time-trends No No No Yes Yes Yes
MSA X time-trends No No No No Yes Yes
Observations 53279 53279 53279 53279 53279 53279
Number of households 4197 4197 4197 4197 4197 4197
Centered R-squared 0.221 0.288 0.288 0.294 0.315 3150.
Uncentered R-squared 0.221 0.288 0.288 0.294 0.315 0.315

Notes: Cluster-robust standard errors in parengh@satistics are robust to heteroskedasticitychmstering on households
and state year). *** p<0.01, ** p<0.05, * p<0.1.
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TABLE 5

Results for Specifications with Interaction ‘TaxtSidy x Regulatory Restrictiveness’

Dependent variable: household is owner-occupier

(1) (2) (3) (4) (5) (6) )
NoStatex Withstate  And with  Spec. (2) Spec. (3) [ Spec.(3) Spec. (5)
time-trends X time- MSAXtime put X but X but with but with
trends trends income income state X state X
group group HH FEs HH FEs
Mortgage subsidy rate 0.101 0.0531 0.100 -0.00603
(MSR) (0.515) (0.452) (0.452) (0.457)
Mortgage subsidy rat -0.329***  -0.485**  -0.457*** -0.472%**
regulatory index (0.127) (0.143) (0.156) (0.157)
Regulatory index -0.00572 0.0384 0.0379 0.216
(0.0711) (0.0736) (0.0874) (0.147)
Low income X MSR -0.106 -0.0281 -0.282
(0.486) (0.485) (0.489)
Low income X MSR X 0.149 0.177 0.136
regulatory index (0.290) (0.288) (0.294)
Low income X -0.114 -0.118 0.0584
regulatory index (0.0942) (0.103) (0.164)
Moderate incomeX MSR -0.0720 -0.0424 -0.244
(0.503) (0.501) (0.510)
Moderate incomeXx MSR -0.544* -0.507* -0.527*
X regulatory index (0.300) (0.297) (0.303)
Moderate incomeX 0.0564 0.0503 0.223
regulatory index (0.0995) (0.106) (0.163)
High income X MSR 0.195 0.237 0.192
(0.468) (0.467) (0.474)
High income X MSR X -0.619***  -0.589*** -0.601***
regulatory index (0.164) (0.180) (0.180)
High income X 0.0744 0.0712 0.238
regulatory index (0.0789)  (0.0936) (0.153)
Moderate income 0.0577***  0.0563*** 0.0583*** 0.0515 0.0659 0.0569*** 0.0508
(0.0131) (0.0130) (0.0128) (0.0868) (0.0874) (0@M13 (0.0905)
High income 0.139%** 0.138**  0.139*** 0.0631 0.0738 0.136%** 171
(0.0151) (0.0149) (0.0148) (0.0852) (0.0861) (015 (0.0902)
Total net wealth 0.00352* 0.00385*  0.00371* 0.00893 0.00379* 0.00324 0.00333
(0.00197)  (0.00202) (0.00194) (0.00205) (0.00197)0.0G220)  (0.00222)
Demographics/employment  Yes Yes Yes Yes Yes Yes Yes
Housing stock controls Yes Yes Yes Yes Yes Yes Yes
Household FEs & const. Yes Yes Yes Yes Yes Yes Yes
MSA fixed effects Yes Yes Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes Yes
State X time-trends No Yes Yes Yes Yes Yes Yes
MSA x time-trends No No Yes No Yes Yes Yes
Statex household FEs No No No No No Yes Yes
Observations 29621 29621 29621 29621 29621 29621 62129
Number of households 2620 2620 2620 2620 262D 2620 2620
Centered R-squared 0.248 0.248 0.245 0.249 0.246  2280. 0.229
Uncentered R-squared 0.248 0.248 0.245 0.249 0.246 0.228 0.229

Notes: Cluster-robust standard errors in parengh@satistics are robust to heteroskedasticitycmstering on households
and stateX year). *** p<0.01, ** p<0.05, * p<0.1.
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TABLE 6
Quantitative Effects

PANEL A

Implied overall impact of MID on homeownership attaent
(in percentage points) using 0.5 threshold

Specification Rent-> Own No change Owr> Rent Net impact
Table 4 (1) 0.0 97.3 2.7 2.7
Table 4 (2) 0.0 98.9 1.1 -1.1
Table 4 (3) 0.0 94.9 5.1 5.1
Table 4 (4) 0.0 97.9 2.1 2.1
Table 4 (5) 0.0 98.9 1.1 -1.1
Table 4 (6) 0.3 96.2 35 3.2
Table 5 (1) 5.0 92.2 2.8 +2.2
Table 5 (2) 6.0 89.2 4.8 +1.2
Table 5 (3) 6.4 89.6 4.0 +2.4
Table 5 (4) 5.9 89.9 4.2 +1.7
Table 5 (5) 6.6 90.0 34 +3.2
Table 5 (6) 2.6 94.6 2.8 -0.2
Table 5 (7) 3.4 93.9 2.7 +0.7
PANEL B
Implied average change in propensity to own duattoduction of mortgage interest
deduction of 26 percent (= sample average)
Highly regulated Little regulated
(average regulatory| (average regulatory
index of MSAs with| index of MSAs with
index at least 1 std.| index at least 1 std.
dev. above mean) dev. below mean)
Specification Income Level (av. index: +1.59) (av. index: -1.40)
Low Not stat. sign. Not stat. sign.
Table 5 (4) Moderate -24.3% +17.9%
High -20.5% +27.6%
Low Not stat. sign. Not stat. sign.
Table 5 (5) Moderate -22.0% +17.4%
High -18.1% +27.6%
Low Not stat. sign. Not stat. sign.
Table 5 (7) Moderate -28.1% +12.9%
High -19.8% +26.9%

Note: Quantitative effects in italics reported el A are based on statistically insignificantflioents.
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FIGURES

FIGURE 1
Net State NBER SOI Mortgage Subsidy Rate by U.&eSh %, 1984-2007
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Notes: The series are the NBER SOI average net staitgage subsidy rate (MSR) in each state andayehshow
the state-level mortgage interest subsidy ratee Sehies are generated based on a large, fixegsegative sample
of U.S. taxpayers (the income distribution is hieted), and only vary due to changes in federal statke tax laws
that affect specifically state-level income taxusture. States not pictured do not have a statd-MSR during the
time period considered. All graphs are normaliwed range of 5 percentage points, except Oklaharigh has a
range from 0O to 7 percentage points.
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APPENDIX

TABLE Al
Are tax subsidies capitalized to a greater extemiore regulated locations?

PANEL A
Dependent variable:
Log(house price index)

(1) (2 (3 (4)
Highly regulated Little regulated Highly regulated Little regulated
(at least one (atleast one |(at least one stande (at least one
standard deviation standard deviation deviation above standard deviation
above mean) below mean) mean) below mean)
Mortgage subsidy rate 4.622* 1.078 4.622* 1.101
(2.105) (2.239) (2.132) (2.274)
Year fixed effects Yes Yes Yes Yes
MSA fixed effects Yes Yes Yes Yes
State X time-trends Yes Yes Yes Yes
MSA x time-trends No No Yes Yes
Observations 312 352 312 352
Number of MSA 13 15 13 15
R-squared overall 0.785 0.623 0.777 0.571
R-squared within 0.963 0.944 0.968 0.953
R-squared between 0.394 0.218 0.330 0.421
PANEL B

Dependent variable:
House price appreciation rate

Percent change in 0.640* 0.0522 0.640* 0.0522
mortgage subsidy rate (0.252) (0.0682) (0.255) (0.0688)
Year fixed effects Yes Yes Yes Yes
MSA fixed effects Yes Yes Yes Yes
State x time-trends Yes Yes Yes Yes
MSA x time-trends No No Yes Yes
Observations 299 337 299 337
Number of MSA 13 15 13 15
R-squared overall 0.643 0.0322 0.619 0.0316
R-squared within 0.653 0.312 0.660 0.326
R-squared between 0.221 0.250 0.00880 0.263

Notes: Cluster-robust standard errors in parengi{eatistics are robust to heteroskedasticity andteting or
state). *** p<0.01, ** p<0.05, * p<0.1.
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TABLE A2
Table 5 but with User Cost Controls

Dependent variable: household is owner-occupier

1) (2 3 (4) (5) (6) (7)
NoStatex Withstate  And with  Spec. (2) Spec. (3) | Spec. (3with Spec. (5with
time-trends X time- MSAXtime but X but X statex statex
trends trends  income gr. incomegr.| HHFEs HH FEs
Mortgage subsidy rate 0.0702 -0.604 -0.553 -0.699
(MSR) (0.704) (0.590) (0.593) (0.609)
Mortgage subsidy rat& -0.325** -0.499***  -0.475*** -0.495***
regulatory index (0.130) (0.146) (0.159) (0.160)
Regulatory index -0.00886 0.0383 0.0458 0.219
(0.0716) (0.0744) (0.0879) (0.146)
Low income X MSR -0.772 -0.688 -0.987
(0.614) (0.617) (0.628)
Low income X MSR X 0.141 0.162 0.118
regulatory index (0.291) (0.288) (0.293)
Low income X -0.116 -0.110 0.0606
regulatory index (0.0947) (0.103) (0.162)
Moderate incomeX MSR -0.740 -0.708 -0.956
(0.636) (0.639) (0.655)
Moderate incomeX MSR -0.556* -0.513* -0.539*
X regulatory index (0.300) (0.298) (0.304)
Moderate incomex 0.0556 0.0556 0.224
regulatory index (0.0998) (0.107) (0.162)
High incomeX MSR -0.468 -0.424 -0.515
(0.599) (0.602) (0.620)
High incomeX MSR X -0.637**  -0.613*** -0.630***
regulatory index (0.166) (0.182) (0.183)
High income X 0.0753 0.0810 0.243
regulatory index (0.0796) (0.0939) (0.152)
Moderate income 0.0576***  0.0563***  (0.0582*** 0.0521 0.0673 0.0568*** 0.0524
(0.0131) (0.0129) (0.0128) (0.0865) (0.0871) (0m13  (0.0901)
High income 0.139** 0.137%*  0.139*** 0.0622 0.0742 0.136*** ®172
(0.0151) (0.0150) (0.0148) (0.0850) (0.0860) (015  (0.0900)
Total net wealth 0.00357* 0.00384*  0.00375* 0.00892 0.00383* 0.00329 0.00338
(0.00196)  (0.00201) (0.00193) (0.00203)  (0.00196) 0.0G219) (0.00220)
Property tax subsidy rate 0.0158 0.422 0.414 0.426 0.419 0.440 0.450*
(0.268) (0.260) (0.260) (0.259) (0.259) (0.268) (0.266)
Effective mortgage 0.0737 0.440 -0.626 0.505 -0.562 -0.400 -0.344
Interest rate (0.902) (1.098) (1.088) (1.101) (1.089) (1.099) (1.103)
House price appreciation  -0.0144 0.0261 0.0400 0.0246 0.0383 0.0231 0.0206
rate in MSA or state (0.0614) (0.0618) (0.0612) (0.0616)  (0.0611) (0.0623) (0.0622)
Av. annual rent in MSA 0.0527 0.108* 0.105* 0.111* 0.108* 0.108* 0.110*
or region in 10k dollar (0.0616) (0.0628) (0.0609) (0.0628)  (0.0610) (0.0616) (0.0617)
Other controls as in Table5  Yes Yes Yes Yes Yes Yes Yes
State x time-trends No Yes Yes Yes Yes Yes Yes
MSA X time-trends No No Yes No Yes Yes Yes
Statex household FEs No No No No No Yes Yes
Observations 29621 29621 29621 29621 29621 29621 62129
Number of households 2620 2620 2620 2620 262D 2620 2620
Centered R-squared 0.248 0.248 0.246 0.249 0.246  2280. 0.229
Uncentered R-squared 0.248 0.248 0.246 0.249 0.246 0.228 0.229

Notes: Cluster-robust standard errors in parenth@satistics are robust to heteroskedasticitycmstering on households and
stateX year). *** p<0.01, ** p<0.05, * p<0.1.
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TABLE A3
Simulated Effect of Implementing Mortgage Inter@stuction
on Discounted Net Present Value of Homeownership

in Market with Full House Price Capitalization

ONPVIOMSR ONPVIOMSR
pre-subsidy house price = $200K pre-subsidy house price = $600K
N

(years) | ¢=0.07 ¢=0.08 | ¢=0.10 | ¢=0.12 ¢=0.07 | ¢=0.08| ¢=0.10 | ¢=0.12

1 -9844 -10426 | -11589 -12752 -29532 | -31277 | -34767 | -38257

2 -6803 -7373 -8512 -9651 -20410 | -22118 | -25535 | -28952

3 -4119 -4675 -5788 -6901 -12356 | -14026 | -17365 | -20703

4 -1757 -2300 -3385 -4471 -5272 -6900 | -10156 | -13412

5 312 -216 -1273 -2329 937 -648 -3818 -6988

6 2118 1604 577 -450 6353 4813 1732 -1349
7 3685 3187 219( 1198 110%5 9560 6370 3580
8 5037 4554 3588 262p 15112 13663 10765 7867
9 6196 5729 4794 385p 18589 17187 14382 11577
10 7182 6730 5826 492p 21545 20189 17477 14765
11 8011 7574 6701 5828 24082 227722 20103 17484
12 8700 8278 743¢ 6594 26099 24835 22309 19782
13 9264 8858 8044 7234 27791 26973 24138 21703
14 9716 9325 8543 776QR 29147 27975 25630 23285
15 10068 9692 8941 8189 30205 29077 26822 24566
16 10333 9971 9248 8526 30998 29914 27745 28577
17 10519 10171 947y 8783 31556 30314 28431 26348
18 10635 10302 9636 8969 31906 30906 28907 26908
19 10691 10371 9732 9093 32073 31114 291196 27279
20 10693 10387 9774 9141 32079 31160 29322 27484

Notes: Simulation of equation (4): The Impact oplementing a MID subsidy of 26% on the discounted
NPV of homeownership by holding period (N) and tratisas costs¢) as a percent of house valiBald

NP\s highlight negative values. To simulate equatine assume a mortgage interest rate, markeesite
rate and discount rate each equal to 7%, a ma@tgagsubsidy rate equal to the PSID sample averfage
26%, a nominal house price appreciation rate eguado, and a property tax rate equal to 2%. Assgrai
market LTV of 80%, for a $200,000 house purchassegromputed over a 20 year horizon, the discounted
NPV of the mortgage tax subsidy equals $59,271. Siiyjlfor a $600,000 house purchase price, the
discounted\NPV of the subsidy equals $177,830. Loan amountsratetezed assuming the household has a
fixed level of savings available for a down paymexnjual to 20% of the pre-subsidy purchase prite, a

letting the LTV rise. In other words, the incre@séhe market price due to the subsidy is rolted the post-
subsidy loan amount and generates a higher LT\Gwfar all cases above equals 84.6%.
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