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Introduction

Many of the world's wealthy countries provide iscal incentives to homeowners. However, the im-
pact of such tax breaks on housing tenure decision is unclear. Many existing policies, aimed at pro-
moting house purchases and widely used among taxpayers, have proved to be both expensive1 and
not targeted, thus creating controversy about their overall effect. This paper aims to shed light on
the effectiveness of such iscal incentives by providing empirical evidences on their impact on housing
tenure decisions. Speci ically, this work focuses on the effect of mortgage interest deduction (MID) on
home-ownership in the United States.
To build understanding on how housing tenure decision is affected by iscal policy is important for
several reasons. Firstly, housing wealth is arguably one of the most basic needs for many families
in developed countries. It is the main asset, while the associated mortgage is the main liability for
many households. Housing determines families' economic well being by affecting their consumption
(Sierminska and Takhtamanova, 2012; Li and Yao, 2007; Bostic et al., 2009), and serving as a mean of
saving (Yao and H.H.Zhang, 2005) and a collateral (Cooper, 2013). It has also been shown that own-
ing a house contributes to the psychological well being by providing families with a sense of security
(McCarthy et al., 2001) and enhancing life satisfaction (Rohe et al., 2013). Despite the importance of
the investment in housingwealth, there is no consensus on howhomeownership should be supported.
Both design and intensity of iscal incentives available to homeowners vary substantially among coun-
tries. Moreover, existing empirical evidences and theoretical predictions of whether housing related
tax breaks have any effect on homeownership, and if yes, what is their impact, are mixed. The aim of
the proposed study, thus, is to address this issue by identifying the effect of the MID on the decision to
own a house.
To answer this question, the panel survey data from PSID for the period 2001 to 2011 is used. To
identify the effect of MID on the home ownership, this paper analyses two channels through which
MID affects user cost of housing: irst, changes in personal state income tax rates; second, changes
in the standard deduction allowed at the state level. Variation in these iscal policy parameters al-
lows for the identi ication of the causal effect of MID on home ownership for several reasons. Firstly,
in presence of MID, higher marginal tax rates lead to higher tax savings from housing, other things
been equal. Thus, since mortgage interest payments are deducted from taxable income, the higher is
the marginal tax rate household faces, the higher are its tax savings and the lower is the user cost of
housing. Secondly, lower standard deduction increases a fraction of households that qualify for this
program. This is because MID is an itemized deduction and, thus, can be iled for only in case overall
amount of itemised deductions exceeds the standard deduction. Therefore, increase in the amount of
standard deduction at the state level implies that less homeowners could qualify formortgage interest
deduction, and vice versa, the lower is the standard deduction, the higher is the proportion of itemis-
ers. Finally, each state is free to decide whether to impose state income tax and allow for mortgage
interest deduction. Both state-level standard deductions and personal income tax rates are set inde-
pendently by each state andwere revised several times during the analysed period. Although the time
of announcement varies from state to state, Internal Revenue Service announces tax rates, tax brackets
and standard deduction in the provision normally published in the end of the year preceding the iscal
year in question. Given very short announcement period, this fact creates a quasi-experimental set up
allowing for difference-in-differences estimation strategy. Therefore this study identi ies the effect of

1According to The Economist, in 2013 tax revenues forfeited because of mortgage interest deductibility amounted 0.6%
of GDP (The Economist, 2015).
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MID on housing tenure decision by exploiting variation in state marginal tax rates and standard de-
duction.
The identi ication of the effect of MID on home-ownership proposed in this paper relies on large
changes in iscal policy. The largest of these changes led to an increase in income tax rate by as much
as 23,9% and to a decrease in the standard deduction by 7,2% between 2002 and 2004.
The estimates suggest that increases in income tax rates in a state that allows mortgage interest de-
duction is associated to a 3 percentage point increase in home-ownership relative to states that didn't
change their iscal policy. Furthermore, in states where more households were able to qualify for MID
because of the lower standard deduction, home-ownership increased by 4 percentage points relative
to control states.
Thus, this study suggests thatMIDhas a positive effect on home-ownership decisions and that increase
in iscal incentives to homeowners resulting in greater tax savings related to housing have positive im-
pact on housing ownership decision. The results are robust to a range of alternative speci ications and
have wide ranging policy implications.
This paper proceeds as follows. Section 1 reviews the US law related to mortgage interest deduc-
tion and summarises main previous research indings. Section 2 discusses theoretical framework and
strategy for estimating the effect of mortgage interest deduction on homeownership decision. Section
3 discusses data and sample selection. Results are discussed in the Section 4 and robustness analysis
in Section 5. Section 6 concludes.

1 U.S. Fiscal Policy and Homeownership Incentives

Currently, when a household decides to inance the purchase of its irst or second residencewith the
mortgage, it can bene it from iscal incentives by reducing its taxable income by the amount of paid
interests. This deduction applies to the interests paid on the irst and/or second mortgages used for
buying, buildingor improving thehouse and to anyotherhomeequity debt. The interest payments that
can be deducted are those paid on the irst $1 million of a total mortgage debt and the irst $100,000
of home equity debt (or $500,000 and $50,000 respectively if married and iled separately). 2 Any
household can ile for mortgage interest deduction within the set limits as long as its total amount of
itemised deductions exceeds the level set by the standard deduction. 3
The use of mortgage interest deduction is widespread among the US taxpayers, although the amount
claimed vary from state to state. For example, in California mortgage interest payments claimed per
iler are the highest among the US states 4. In the year 2000 this amount was $ 13, 247 and grew up to
$ 15,756 over the decade. It peaked around 2006-2008 reaching $ 19k of mortgage interests paid per
claimant, which translates into $ 4,750 of tax savings for an individual in a 25% tax bracket. Although
in the state with the lowest mortgage interests claimed per iler, namely in Oklahoma, its amount is
roughly half of that in California, it was still ranging around as high as $7,000 between 2000 and 2010.
The general tendency across all the stateswas thatmortgage interests paid per iler reachedmaximum
levels between 2006 and 2008 and decreased afterwards possibly due to the fact that some household
moved to the rental dwelling. Proportion of ilers who claimedmortgage interest deduction, however,
remained quite constant overtime, ranging from around 37% in the state with the highest incidence,
namely Maryland, to 15% in West Virginia and North Dakota as of the year 2010.

2Federal limits are set by IRS Publication 936.
3Otherwise household can ile for the standard deduction.
4Further details can be found in Appendix.
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According to the US tax law, households can potentially bene it from mortgage interest deduction
(MID) iling for both federal and state tax purposes. Although federal rules apply to all the of taxpayers
in the US, states have a great degree of autonomy when deciding on their iscal policy and not all of
them allow MID for state income taxation purposes. In particular, households can deduct mortgage
interest payments in 32 states out of 51 (including District of Columbia). Out of remaining 19 states
which do not allow MID, 12 states impose income tax while 7 states have no income tax levied. The
intensity of taxation also varies greatly among the US states. District of Columbia and Rhode Island,
for example, are the states that were charging the highest average tax rates, of more than 7%, in the
beginning of 2000's while in Pennsylvania the lat rate was as low as 2,8% during the same period.
Next, not only income tax rates vary greatly across states and within state across time, but also stan-
dard deduction allowed at state level is different for many states. Some of the states closely follow
federal rules in setting standard deduction, which means indexing its level by in lation. Others, how-
ever, follow their own policy track in setting this amount. The highest level of standard deduction,
for example, is allowed by the state of New York where it didn't change for single or separately iling
individuals during the 2000's. Finally, most of the states adjust their iscal policy frequently and, thus,
many of them modi ied at least some of the parameters associated to income taxation during the ob-
served period by varying tax rates, or tax brackets, or both.
Hence, the US tax code in part that is related to individual income taxation is a complex system which
changes frequently over time and varies largely across states. This fact creates an insightful set up for
analysing effects of iscal policy, and in particular, of mortgage interest deduction, on housing tenure
decisions.

1.1 Controversy about mortgage interest deduction

The original aim of mortgage interest deduction (MID) is to promote homeownership and to sup-
port housing demand but there is no agreement on the effectiveness of its design to reach this goal.
On the one hand, this policy is widely accessible and used, and provides generous tax deductions. In
the US, more than 25% of tax ilers and more than 48% of homeowners claimed MID in 2011 with the
average refund of $1,906 per claimant (see Keightley, 2014). The fact that not all of the homeowners
can bene it from the mortgage interest deduction is because of the eligibility criteria: to bene it from
MID total amount of itemised deduction must exceed standard deduction level. On the other hand,
MID is frequently blamed for targeting families who are less in need of a support. The controversy
about the implementation of the policy that supports housing demand in the form of tax deduction
is twofold. First, as documented in Morris and Wang (2012), MID has an undesired redistributive
effect due to the progressivity of tax system. In particular, since the refund obtained increases with
income, because of the fact that taxation is progressive, wealthier households are those who bene it
the most from the policy. Secondly, the refund increases with the mortgage taken out and, thus, with
the value of the house purchased. The consequence of these two features of the iscal incentive design
is illustrated in Poterba and Sinai (2008): the average tax savings from mortgage interest deduction
were almost $ 5,500 for the wealthiest taxpayers, while less the $100 for those in the bottom of the
income distribution as of the year 2004. Hence, given the fact that tax refund increases with income
and with the value of the house, that income pro ile, in its turn, increases with age, and that MID does
not address the down payment requirement, this policy does not provide a substantial support to
young families planning to become irst time home-owners, while offers signi icant bene its to the
families that would purchase a house without any subsidy. These facts create ambiguity about the
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overall effect of such a policy.

1.2 Previous Research

The relation between the US tax code and homeownership rates is a vivid argument of both popular
and academic discussions. Most non-academic literature emphasises ineffectiveness of preferential
taxation of homeowners to reach its original goal to support homeownership due to the fact that it
does not address downpayment and favours mostly the wealthiest households (e.g., Keightley, 2014).
However, there is no such a consensus among scholars.
Indeed, conclusions of the academic literature that studies the impact of taxation on the evolution
of homeownership rates are mixed. Moreover, there are only few attempts to analyse empirical evi-
dences, despite the existence of extensive and well developed theoretical works. A body of research
that establishes the link betweenmortgage-related tax breaks and housing tenure decisions was orig-
inated in seminal works of Rosen (1979) and Rosen and Rosen (1980). They ind that differences in
the relative prices of renting and owning the residence determines the choice between the two and
that higher net price of housing services generated by an owner-occupied dwelling may discourage
homeownership. Federal tax system, according to these works, drives this difference by subsidizing
owner-occupied housing and, therefore, have important impacts on the percentage of home owning
households. Rosen and Rosen (1980) further investigate the effect of the provisions of the federal per-
sonal income tax and explain nearly a quarter of the growth in the proportion of homeowners in the
post-World War II period by the tax system's favourable treatment of owner-occupied housing.
Researchers have examined several channels through which preferential housing taxation affects
tenure choice. Dìaz and Luengo-Prado (2008) analysed the life cycle model of housing demand and
showed that both the fact that owner-occupied housing services are not taxed and thatmortgage inter-
est payments are deductible have a substantial effect on the difference between user cost of housing
and its rental price. They further noticed that the effect of the former is greater and that themaindeter-
minant of this spread is income tax rate. Study by Poterba (1984) investigates the effect of favourable
taxation on the user cost of homeownership in presence of rising in lation. Author inds that persistent
high in lation rates along with tax deductibility of mortgage interest payments make homeownership
more attractive and may, therefore, explain housing investment. The reason for this is that in lation
both increases the homeowner's interest charges, by pushing up nominal interest rates, and leads to
larger nominal capital gains on houses. However, nominal mortgage interest payments are tax de-
ductible and the capital gains from house appreciation are untaxed. Therefore, increase in the rate of
expected in lation alongwith such a taxation raises tax subsidy to owner occupation and, thus, reduces
user cost of housing and favours ownership. Gervais (2002) studies wedge between return on hous-
ing capital and that on business capital by employing dynamic general equilibrium life-cycle model.
He inds that this spread is generated by the failure to tax imputed rents and is ampli ied by mortgage
interest deductibility. He inds two effects of the elimination of the latter: irst, it would increase the
user cost, and therefore, if house prices were to remain unchanged, would depress homeownership;
second, individuals would delay decision to buy a house which, in its turn, would increase the rental
housing stock at the expense of owner-occupied housing.
The bene its from tax savings related to housing are not equally distributed among taxpayers, however.
Poterba (1992) inds that more than half of tax savings from mortgage interest deduction were con-
centrated among less than 10 percent of the wealthiest tax payers after tax reforms in the 1980's. He
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also argues, that these reforms made rental real estate investment less attractive by effectively reduc-
ing housing-related tax incentives for all income groups. In fact, provisions of the reforms decreased
marginal tax rates and increased standard deductions. Reductions in marginal tax rates lowered the
value of tax-exempt imputed income for homeowners, whichmostly affected high-income individuals.
The result of the latter was ceasing by a large portion of tax payers, mostly low- and middle-income
one's, itemising prior to the reform to itemize after. Finally, Poterba and Sinai (2008) ind that dis-
tribution of tax savings from mortgage interest deduction varies not only with income, but also with
age and that they are the highest among young, high-income individuals that own expensive houses
and have high marginal tax rates. They also ind that removing mortgage interest deduction or taxing
imputed rental income on owner-occupied housing will raise the average user cost, if no changes in
loan-to-value ratios occur. This strand of literature concludes, therefore, that one part of the rapid de-
velopment of homeownership rates in the second half of 1900's can be attributed to tax breaks home
owners enjoy in the US.
However, there is a rich body of research that presents evidences in favour of the opposite view. In
particular, this literature emphasises the distortionary or no effect of existing tax system on home-
ownership. On the one hand, Sommer and Sullivan (2014) ind negative effect of iscal incentives on
homeownership rates. Speci ically, they use dynamicmodel of housing tenure choice to analyse the ef-
fect of the tax subsidies related to housing on equilibrium house prices and homeownership. Authors
ind that evoking existing tax breaks, including mortgage interest deduction, would lead house prices
to decline and would, therefore increase homeownership.
On the other hand, there are several studies, that ind no link between tax incentives and the tenure
decision. Among such is Glaeser and Shapiro (2002)who claim that homemortgage interest deduction
is a poor instrument for encouraging homeownership because it is targeted at the wealthy, who are
most always homeowners. To support their argument, authors use variation in in lation and standard
deduction. Using time series tests, they show that, despite the fact that ownership subsidies changed
signi icantly between 1956 and 2002 due to luctuations in in lation rates, homeownership rate has
stayed essentially constant over the second half of 1900's. They also ind no evidence of effectiveness
of mortgage interest deduction as a policy promoting homeownership by testing whether changes in
the degree of itemisation, that varieswith the level of standard deduction, affected levels of homeown-
ership. Next, Chambers et al. (2009b) study effects of the progressivity of income taxation on home-
ownership in the framework of an overlapping generations model. They ind that its reduction may
mitigate asymmetries created by the preferential tax treatment of homeowners by decreasing equi-
librium interest rate and rental price and, therefore, increasing homeownership. More progressive in-
come taxation, instead, makes themortgage interest deductionmore valuable and, thus, introduces an
incentive to purchase larger homes, but leads to a decrease in the total number of homeowners. Elim-
ination of mortgage deduction, however, has small overall effect on homeownership. Finally, Gervais
and Pandey (2008) claim that eliminatingmortgage interest deductionwould have little impact on the
user cost because householdswouldmodify their loan-to-value ratios in response. They conclude that
preferential taxation of owner-occupied housing creates only distortions in the housing market and
bene its households that most probably are already owners.
Several works provide explanations of the recent growth of the homeownership alternative to tax sys-
tem favouring ownership. Chambers et al. (2009a), for example, examine the role of such factors as
mortgage innovations anddemographic characteristics in theboomof homeownership in the late 90's-
early 2000's. They ind that mortgage innovation largely contributed to this increase whereas demo-
graphics is found to be less important. Further, they attribute at least half of the increase in home-
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ownership after 1940 to the introduction of the conventional ixed rate mortgage. In their other study
Chambers et al. (2009c) explore another channel of the housing tenure decisionmaking. In particular,
they study the impact of alternative mortgage structure on the housing inance decision and ind it to
have important implications for both tenure choice and the size of the home consumed. They further
show that preferred mortgage structure depends on age and income and that loan products with low
initial payments maybe an alternative to mortgages with no downpayment. They also emphasise the
role of in lation which reduces the real value of the mortgage payments and the outstanding loan.
Thus, this strand of literature concludes, that housing tax provision, if anything, generates asymme-
tries on housing markets and does not improve homeownership rates. This view contradicts to the
indings of the research which explains recent increase of homeownership rates by preferential tax
treatment of owner-occupied housing. Therefore, given the controversy of the conclusions and the
fact that the literature addressing this question is mostly represented by theoretical research while
very few studies attempted empirical analysis, more work is needed in order to establish the effect
of tax savings available to homeowners, and in particular that of the mortgage interest deduction, on
housing tenure decision. 5

2 Methodology

2.1 Theoretical Framework

The focus of this study is the analysis of the effects of the iscal policy on housing tenure decision.
This decision potentially depends on a range of socio-demographic and economic household charac-
teristics, as well as on the relative cost of buying the house as opposed to renting it. Broadly speaking,
household will decide to switch from renting the house to owning it once rental payments exceed the
user cost of ownership.
There are several mechanisms through which the user cost of owner-occupied housing might be al-
tered. The most in luential works that present formal analysis of such channels are Glaeser and
Shapiro (2002) and Poterba (1992). Following their de inition, the user cost of owner-occupied
dwelling, UC , is given by the ratio of imputed rental value to house price, RH/PhH , where R is an
imputed rental price for a unit of housing, Ph is a capital price per unit of housing andH is the quan-
tity of housing. 6

5Among other studies that analyse relation between taxation and homeownership are James R. Hines (2013), Aaron
(1970) andDougherty andOrder (1982). There are also several other studies that analyse the demand for housing. However,
they do not emphasise the role of taxation in a tenure decision. Among these works are Bajari et al. (2013) that estimate
a dynamic model of demand for housing, introducing down-payment constraints and non convex costs of adjustment to
housing shock as key frictions. They ind that because of this frictions households don't adjust housing stock frequently.
Negative home price shocks allow renting households to upgrade earlier in the life-cycle. But if these shocks occur along
with negative income shocks, then housing demand becomes lower for young and middle aged households. Further, these
kinds of shocks do not lead to a change in housing stock for older households, as they have already reached their optimal
home size. Attanasio et al. (2012)model individual demand for housing over the life cycle and show that higher house prices
lead households to downsize rather than to stop being owners and that individuals delay purchasing their irst home when
incomes are low or uncertain.

6The user cost of homeowner is de ined differently in Dìaz and Luengo-Prado (2008). They describe ex post user cost is a
present value of the sum ofmaintenance costs and property taxes (net of deductions), current and appropriately discounted
future transaction costs, the forgone return to home equity, and the cost of the mortgage (net of possible deductions) minus
capital gains. The main difference between the rental price and user cost is that rental income from housing is taxable
while services from owner-occupied housing are not. This fact is re lected in the rental price. Further, user cost may vary
with mortgage loan-to-value ratios because of the tax deductibility of mortgage interest payments. In particular, under
assumptions that house prices are constant and there are no buying costs, the user cost of homeowner i is given by uci =

(1 − τy)r
f +

(1−τy)(M
i(r̂m−r̂d)+Γi)

r̂d+δh+τ̂h
rf . M i is the mortgage loan-to-value ratio for household i. Γi are selling costs, r̂m the
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If homeownershipwere taxed for its real economic pro its, thennet-of-tax income fromowning ahome
worth PhH with imputed rental valueRH for an owner with a marginal tax rate τ , would be

(1− τ)[RH − (i+ τp + d− π)PhH] (1)

In this expression, i denotes nominal interest rate which measures the owner's interest payments
and/or forgone equity cost. π is in lation rate or, in other words, owner's nominal capital gain. For
the sake of simplicity of the exposition, it is assumed that house prices appreciate at the overall in la-
tion rate.7 τ is marginal income tax rate and τp is deductible property tax rate. d is the total mainte-
nance and depreciation cost which is assumed to be the same for renters and owners (differently from
Glaeser and Shapiro (2002), who assume it to be different in order to emphasise agency costs involved
in renting).
In equilibrium, the net income from homeownership is zero (by zero pro it condition), therefore, the
free-market user cost of housing equals to a sum of the costs associated to ownership (cost of the
outstanding mortgage, opportunity cost, property taxes, depreciation and maintenance costs) minus
expected capital gain:

UC ∗ Ph = (i+ τp + d− π)Ph = R (2)

However, the preferential taxation of homeowners permitted by the US tax code, introduces a distor-
tion in the user cost. Under the US taw law, the cost of homeownership depends onwhether the owner
itemises its deductions, marginal tax rate he faces and the nominal interest rate he pays.
If a household itemises its deductions independently of a housing tenure status, then it has enough al-
lowable expenditures (e.g., medical expenses or charitable contributions) to exceed the threshold set
by the standard deduction . If such a household were a homeowner, then its per unit cost of housing
would be :

UC ′ ∗ Ph = [θi(1− τ) + (1− θ)i(1− τ) + τp(1− τ) + d− π]Ph = R− τ(i+ τp)Ph (3)

where θ is the fraction of the house that is inanced with the owners' capital and 1− θ can be viewed
as a loan-to-value ratio.
When, on the contrary, a homeowner never has enough expenditures to itemise, his per unit cost of
housing is:

UC ′′ ∗ Ph = [θi(1− τ) + (1− θ)i+ τp + d− π]Ph = R− τθiPh (4)

Nonitemizers cannot claimmortgage-interest deductions and their after-tax cost of borrowing is sim-
ply i. However, the equity they invest in the house could have earned (1 − τ)i had it been invested
elsewhere. As further noted by Glaeser and Shapiro (2002), per unit cost of housing for nonitemizers
is increasing with debt- inancing. Therefore, nonitemizers as opposed to itemisers face tax-created
incentives to put everything (θ = 1) into their home because the capital gains in that asset are not
taxed. Furthermore, if θ = 0, meaning that homeowner uses all-debt inancing, such a nonitemizer
receives no subsidy. Therefore, home mortgage provides an incentive for owners who don't itemize
after tax mortgage interest rate (r̂m = (1 − τmτy)r

m) , r̂d after tax return on deposits (r̂d = (1 − τy)r
d), rf is the after-

tax rental price of one unit of housing stock which structure is assumed using asset pricing theory and which is equal to
rf =

q− 1
1+r̂d

q(1−δh−τ̂h)

1−τy
, where q is the constant house prices. Houses depreciate at the rate δh. Income tax is denoted

by τy , deduction percentage by τm, proportional effective local property tax on housing is τ̂h = (1 − τy)τh and it is fully
deductible from income taxes. Imputed housing rents for homeowners are tax free.

7This assumption can be relaxed and does not affect the conclusions of the theoretical speci ication presented in this
section.
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to invest more in housing.
Finally, if a household claims standard deduction,D, in the absence of privately-owned residence, but
its mortgage interest payments would have been high enough to allow it to itemise deductions were
it a house owner, then this household would ile for itemised deduction only if owned a residence and
standard deduction would become an opportunity cost. In his case the user cost of housing is:

UC ′′′ ∗Ph = [θi(1− τ) + (1− θ)i(1− τ) + τp(1− τ) + d− π]Ph + τ
D

H
= R− τ(i+ τp)Ph + τ

D

H
(5)

Given this form of the unit cost of housing, the bene it from owning (as opposed to renting) can be
derived. It is given by the difference between the free market cost of renting and the cost of owning. If
individual itemizes when he is both an owner and a renter, his bene its from owning a house of ixed
size per dollar spent on housing are (see Appendix B.1 for the derivation of the user cost of housing in
terms of real interest rate)

τ (̄i+ π + τp) (6)

where ī is the real interest rate.
If individual does not itemize in either case, then the incentive to own relative to the cost of housing is

τθ(̄i+ π) (7)

Finally, if individual itemises only when he owns and claims the standard deduction in the other
case, then his cost total cost of renting is RH − τD, while his user cost of housing is affected only by
the amount he itemises. 8 Therefore, his incentive to own per dollar spent on housing equals to:

τ (̄i+ π + τp)− τ
D

PhH
(8)

To summarise, tax code creates subsidies to homeowners by allowing them to deduct their mortgage
interest payments from the taxable income. These incentives increase with marginal tax rate9, inter-
est payments and are higher for households who itemize their deductions. Among nonitemizers, the
incentive to own increases only for those buyers who pay for a signi icant fraction of their own homes.
For households who itemise only when they own the residence, the higher is the level of standard de-
duction, the lower is the bene it of owning relative to renting. Thus, increase in standard deduction
increases the user cost of owning, and thus, may reduce homeownership. Hence, it can be concluded,

8To see why standard deduction affects user cost only in the case when individual claims itemised deduction if he is an
owner and standard deduction otherwise, consider all three cases. First, if individual claims itemised deduction if he is both
owner and renter, then he has enough deductible expenses not related to housing. These other deductions, therefore, do not
depend on the price of the house and costs and gains associated to it. Thus, the amount of itemised deduction which is not
related to housing andwill stay the same independently of ownership statuswill not affect expression for bene its of owning
relative to renting (it is deductible in both cases, and, thus, appears both on the left hand side and the right hand side of the
expression in the same quantity) and, hence, can be omitted. Second, if individual does not itemize in neither case, then he
claims standard deduction independently of tenure choice. Therefore, both his potential rent (right hand side) and user cost
of housing (left hand side) are decreased by the amount of standard deduction, which does not depend on ownership, and,
can be omitted as well. If, however, individual claims standard deduction only when he is a renter but itemises when he is an
owner, then the only expenses he can itemize are those related to housing. Therefore such an individual faces the tradeoff: in
casehe stays a renter, his rent is decreasedby standarddeduction; if, however, he owns, thenhe can claim itemiseddeduction,
loosing his right to claim standard deduction. Thus, standard deduction affects renting cost, and, therefore, changes the user
cost and enters in the inal expression for the bene its of owning relative to renting.

9This is the case for all the individuals. For householdswho itemize onlywhenowns, bene its of owning relative to renting
increases in τ only if ī+π+τp > D

PhH , meaning that itemised expenses exceed standarddeduction. Note that itwill always be
the case, since we assumed that individual itemises when he owns. Therefore, his bene its are always positive and increase
with marginal tax rate.
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that incentives provided by the tax system reduce the user cost of ownership and induce both to own
homes and to consume more housing. These incentives are higher for those who itemize and for indi-
viduals who face higher tax rates. These clear theoretical predictions can be tested empirically, and,
thus, will guide our identi ication strategy.

2.2 Empirical Framework

2.2.1 Identi ication Strategy

As follows from the previous discussion, the difference between the imputed rent and the user cost
of owner-occupied housing is generated by iscal incentives available to homeowners and depends
not only on market's and owner's characteristics, but also on a range of iscal policy parameters. The
baseline rule to understand the dollar amount of the tax savings due to mortgage interest deduction
depends on whether individual is eligible for such deductions, the tax bracket he is in, and on the
amount of interests paid on the mortgage. Broadly speaking, if a household is in 25% tax bracket, can
itemise and mortgage interest payments are fully deductible, then it can save 250 US$ for every 1,000
US$ of mortgage interest.
In order to identify the effect of mortgage interest deduction on homeownership, several sources of
exogenous policy variation could potentially be used. The main channels through which iscal policy
may alter dollar amount of tax incentives to own a house, thus, affecting the housing tenure decision
are the following:

• Change in the total limit of the mortgage and home equity eligible for the deduction. In
the theoretical framework adopted in this study, it is implicitly assumed that mortgage interest
payments are fully deductible (see Appendix B.2 for an extension of the de inition of the user
cost). Dìaz and Luengo-Prado (2008)modify this assumption and study how the extent towhich
mortgage interests can be deductedmay alter the gap between rental payments and user cost of
owning. Authors show that despite the fact that when mortgage interest payments are not fully
deductible or cannot be deducted at all, mortgages become more expensive, this channel does
not lead to major changes in the relative price of owning the house . The reason for this is that
households respond to the changes in the limits up to which they can deduct by revising their
debt holdings. Hence, when the mortgage interest payments deductibility limits decrease, the
debt holdings decrease as well while rental price remains unchanged. Thus, the user cost rises
only slightly. From the empirical point of view, in the US, there are large across state differences
in the overall adoption of mortgage interest deduction: some states allow deductibility, whereas
others do not; but there has been no time variation in this policy over the last few decades. The
amount of the mortgage and home equity on which interest payments can be deducted applies
to all the taxpayers and were changed last time in the 1980's.

• Change inmarginal tax rate. This channel naturally follows from the theoretical framework in
spirit of Glaeser and Shapiro (2002) and Poterba (1992) proposed in this study. As can be seen
from Equations 6 and 7, the bene it from owning the house, rather than renting it, is increas-
ing in income tax rate. One study that points out the importance of the marginal tax rate to the
relative cost of owning the house is presented in Feldstein (1995). He summarised the impor-
tant role of income tax rates in driving the difference between relative prices of deductible and
non-deductible consumption in general. He noticed that decrease in marginal tax rates causes a
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reduction in deductible expenditures by decreasing the relative price of ordinary consumption
relative to the price of tax-favored consumption. One example of such a consumption, considered
by Feldstein (1995), is mortgage payments. Furthermore, according to Dìaz and Luengo-Prado
(2008), this channel is the main driver of the wedge between user cost and rental payments.
According to their model, when income tax decreases, the rental price decreases while the user
cost increases. Thus, the difference between the two is reduced. However, the opposite occurs
when the tax rate increases: the higher is the tax rate, the lower is the user cost and, therefore,
the higher is the difference between user cost and rental price. Therefore, their study con irms
that the difference between the two increases with marginal tax rate. To illustrate this point,
consider the example made in the beginning of this section. If marginal tax rate increased from
25% to 30%, then dollar amount of tax savings would increase by 50 US$ for every 1,000 US$ of
mortgage interest (the decrease in tax rate would work in a similar fashion).

• Change in the standard deduction. Mortgage interest deduction is an itemised deduction.
Therefore, only those households whose total amount of itemised deductions exceeds the limit
set by the standarddeductionwill bene it from this incentive. Comingback to theprevious exam-
ple, if the total amount of the itemised deduction is 1,000 US$, while the limit set by the standard
deduction is 900 US$, then the householdwill ile for themortgage interest deduction. However,
if the standard deduction were raised up to 1,100 US$, the household would not claimmortgage
interest deduction. Therefore, as noticed in Poterba (1992) and Glaeser and Shapiro (2002),
the use of homeowner deduction would increase if standard deduction were decreased because
homeowners would be more likely to itemise their tax deductions. Poterba (1992) further de-
velops this point by noticing that the Tax Reform Act of 1986 raised the standard deduction in
the US which resulted in a decline of the number of taxpayers itemising their tax deductions. He
further shows, that for low- andmiddle-income taxpayers, forwhommarginal tax rateswere not
changed signi icantly by the tax reforms of 1980's, the switch from being an itemiser to claim-
ing the standard deduction was the largest effect of the tax reform on homeownership costs. He
shows that the discrepancy between the actual and true economic user cost of homeownership
is smaller if a given household does not itemize than if it does. This can be seen from Equation 8,
which shows that the bene it of owning the house rather than renting it decreases with the level
set by the standard deduction, and from Equations 6 and 7, which demonstrate the tax savings
are higher for owners that itemize than for those that don't. Finally, Glaeser and Shapiro (2002)
state that, if the tax subsidy is at all important, then homeownership would fall when standard
deduction were increased. Therefore, changes in the standard deduction cause changes in the
degree of itemisation, thus potentially leading to changes in the homeownership.

To summarise, there are threemain channels throughwhich iscal policymay affect tax savings related
to housing, thus, affecting the incentive to become a homeowner. These channels are the degree of
mortgage interest payments deductibility, marginal tax rate and standard deduction.
The straightforward way to study the causal relation between MID and homeownership would be
to exploit the variation in the amount of mortgage interests eligible for the deduction which would
provide an immediate insight into the effects of this policy. This approach faces several challenges for
an identi ication, however. Firstly, major changes in the regulation of mortgage interest deduction
that revised limits of the eligible interest payments, such as, for example, those introduced by the Tax
Reform Act of 1986, affected all the population. This variation, although potentially represents an
interesting research design, cannot help in the identi ication of the causal effect of MID on homeown-
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ership. This is because such amassive reform affected all the tax payers and there is no counterfactual
group in order to identify the effect of this policy reform. Moreover, using only time variation on the
federal level, as has been done in the previous studies, may confound the results since there is no
proper control group. On the other hand, thanks to the autonomy granted to the states in managing
their own iscal policy, there is a large across-state variation in the adoption of the policy: there is a
number of states that allow for the mortgage interest deduction while others do not. However, during
the observed period forwhich data is available, therewere no states, to the best of our knowledge, that
implemented or eliminated the policy to allow for a within state variation10 and simple across-state
comparison of outcomes will provide biased estimates of the results if iscal policy in general andMID
in particular are correlated with unobservable states characteristics. Finally, following theoretical
contributions, the degree of mortgage interest payments deductibility is found to have no signi icant
effects on housing tenure choice because households tend mitigate it by changing their loan-to-value
ratios.
In order to overcome these challenges in the identi ication, this study proposes a unique empirical
strategy. In particular, I exploit both across and within state variation in the intensity of iscal incen-
tives to homeownership in a difference-in-differences framework. The sources of this variation are
changes in state marginal income tax rates and in state standard deduction.
Such an identi ication strategy is possible for several reasons. Firstly, different states changed income
tax rates and standard deduction at different times, while other states didn't have any changes in
iscal policy related to housing market during the analysed period Secondly, not only the timing of
the reforms was different among the states, but also marginal tax rates were changed by different
amounts for various income groups Next, therewere no changes in the total limits of themortgage and
home equity eligible forMID on neither the federal nor the state level between 2000 and 2011. Finally,
both marginal tax rates and the level of standard deduction are found, in the theoretical literature, to
have potentially major effects on the wedge between the user cost and rental payments if tax subsi-
dies have any effect on the tenure decision - a inding that can be tested with the proposed research
design. Therefore, to identify the effect of mortgage interest deduction on the decision to own the
residence this studywill use exogenous policy variations inmarginal tax rates and standard deduction.

2.2.2 Modelling housing tenure decision

Housing tenure choice depends on the user cost of housing and on a range of household inputs (e.g.,
income, employment, number of children, marital status) and general economic conditions (e.g., in la-
tion, unemployment rate, GDP per capita). In this section, individual housing tenure decision is mod-
elled, accounting for the possibility of the effect of the changes in the user cost of housing occurred
in states that experienced changes in iscal policy through channels described in the previous section
(these states are later referred to as treated states).
Let Yist being an indicator for a household that owns its residence as opposed to renting it. Then, the

10The exception is Rhode Island which abolished itemised deductions in the iscal year 2011. However, this study uses
PSID waves up to 2011, which contains data on income regarding year 2010, and, therefore, cannot be used to estimate the
effect of the changes in iscal policy implemented in 2011. The 2013 PSID release has become available in June 2015 and,
therefore, can be used in the future studies, provided enough observations residing in Rhode Island, to ensure the power of
the experiment.
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housing tenure choice equation can be written as follows 11:

Yist = β0 + βt + αi + β′
1Xis + β′

2Wist +
∑

g

τgFiscalPolicyist + β′
3Sst + ϵist (9)

In this equation, Xis is a vector of observable time invariant characteristics (e.g., gender and college
degree) andαi re lect unobservedpermanent attributes for households i (i.e., a household ixed effect).
Wist is a vector of socio-economic and demographic variables that change over time and includes an
inversehyperbolic sine transformationof income12, age of thehouseholdhead, number of familymem-
bers and number of children. In the empirical analysis, there are also included dummies for whether
household head is married, self-employed, unemployed and retired. Next, β0 is a constant and βt is a
time dummywhich captures time variation common across individuals. Sst is a vector of state-speci ic
controls, among which are house price index, log transformations of real GDP and real GDP per capita,
and unemployment rates. ϵist denote any time-varying unobserved shocks to the household. Finally,
FiscalPolicyist is identity if household i was a resident in a state that changed iscal incentives for
homeowners at time t by varying either marginal income tax rate or standard deduction :

FiscalPolicyist =

⎧
⎨

⎩
1 if individual i receives treatment in period t,
0 otherwise

τg is, therefore, the coef icient of interest that identi ies the effect of tax subsidies for homeownership
on the tenure decision and is estimated by using ixed-effects estimator.13 Subscript g accounts for ex-
pected heterogeneous effects between states that have similar changes in iscal policy but differ in the
adoption of allowed deductions. In particular, there are two groups of states, from this point of view:
those that allow to deduct interest payments and those that do not. Since in states that experienced
increase in income tax rates and that allow for such a deduction, this policy change will increase tax
savings for homeowners but in states that do not allow for the deduction - it will not, these two groups
of states are included in the regression separately.
During the observed period, states didn't change income tax rates by the same amount. On the con-
trary, they changed tax rates by different amounts for different income groups at different times. This
fact creates additional variation in iscal policy and, therefore, provides anopportunity to gain a deeper
insight into the effect of taxation on ownership choice. In order to estimate this effect, the following
model of tenure choice is speci ied:

Yist = β0 + βt + αi + β′
1Xis + β′

2Wist + γMarginalTaxRateist + β′
3Sst + ϵist (10)

Taking irst differences of Equation 10, to eliminate the unobserved individual ixed effect αi, yields:

∆Yist = dt + β′
2∆Wist + γ∆MarginalTaxRateist + β′

3∆Sst +∆ϵist (11)
11Even though the dependent variable is limited, only OLS model is estimated. This is because the speci ication includes

the full set of ixed-effects and interaction terms which involves computational dif iculties in clustering the standard errors
and computing marginal effects for the logit ixed-effect model.

12This transformation of income is used in order to adjust for skewness but to cover also zero amounts, which are approx-
imately 19% of all observations.

13In the empirical analysis, the following speci ication without individual ixed effects is also estimated by pooled cross-
section: Yist = β0 +βt +βsTreatedgs +

∑
g δg(Treatedgs x Postt)+β1Xis +β2Wist +β3Sst + ϵist. In this speci ication,

Treatedgs is a dummy for treated states and the effect of interest is given by the interaction term Treatedgs x Postt, which
de ines treated states in the post-treatment period.
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In this speci ication, dt re lects the fact that model allows for time dummies and time-invariant char-
acteristicsXis does not appear in the equation since they affect only the level of homeownership but
not its growth.
Following Card and Krueger (1994), variable∆Marginal Tax Rateist is de ined to be a difference in tax
rates individual is subject to if resides in the treated state and zero otherwise.

∆Marginal Tax Rateist =
⎧
⎨

⎩
∆Marginal Tax Rateist, if individual lives in treated state s at time t
0 otherwise

(12)
Given this speci ication, coef icient γ captures effect of any change in themarginal tax rate experienced
by household i in a given period t on the change of its tenure. This change, however, may re lect not
only variation induced by policy changes, but also that individual might have changed states or could
have had dramatic changes in his income and, therefore, changed the tax bracket he was in. To disen-
tangle the effect of the policy induced variation from these other reasons, I explicitly control for both
by keeping sample of individuals who didn't move across states and who didn't have big changes in
their income, and thus did not change the tax bracket. 14
Models given by Equations 9 and 10 serve as baseline speci ications. Estimation of these models al-
lows to obtain estimates for the effect of changes in income tax rates and in standard deduction, which
affect tax savings from housing, on the housing tenure choice in difference-in-differences framework.

2.2.3 De ining the time frame

The analysis concentrates on the years 2000 to 2010. Almost every year one of the states imple-
mented some changes in standard deduction or in the income tax rates. However, in order to assess
the impact of the changes in iscal policy on the house tenure decision, the best period to analyse is the
window between the year 2002 and the year 2004. There are several reasons for this choice. Firstly,
it is safely far away from the crisis occurred in the year 2008which was directly related to the housing
and mortgage markets. Secondly, there are observations available two periods before year 2004, and
thus, the behaviour of homeownership rates can be observed before the treatment year which is es-
sential to analyse the common pre-trend assumption. Finally, PSID data is biennial and, thus, it is only
possible to compare two non-consecutive years. Hence, changes in iscal policy occurred in the year
2004 relative to the year 2002 are themost suitable in order to identify the effect ofMID and constitute
the core of the empirical analysis. However, in the robustness analysis, the effects of iscal policy is
estimated using different time windows (e.g., covering all years from 2000 to 2010). The results show
to be robust to such speci ications.

2.2.4 The choice of the control group to identify the effect of MID

This study aims to identify the effect of the mortgage interest deduction on housing tenure decision
using difference-in-differences strategy. In order to do so, changes in homeownership rates in the

14 I also estimate a model where I keep individuals who changed tax bracket and I control for this by introducing an
interaction term. Speci ically, I estimate the followingmodel in irst differences: ∆Yist = dt+γ0∗∆MarginalTaxRateist+
γ1∆MarginalTaxRateist ∗ ChangedBracketist + γ2ChangedBracketist + d′1∆Wist + d′2∆Sst +∆ϵist. In this model,
ChangedBracketist is unity if individual i changed the tax bracket at time t, and it is zero otherwise. The results are robust
to this speci ication.
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treated states before and after tax reform are compared to those in the control group. This section
discusses how states composing the control group were chosen.
In order to build a control group, only those states where there were no changes in iscal policy are
considered. Among such states, there are both states that allow to deduct mortgage interest payments
from taxable income for state income tax purposes (Alabama, Georgia, Mississippi, Virginia, ) and
those that don't (Alaska, Illinois, Indiana, Florida, Nevada, New Hampshire, South Dakota, Tennessee,
Texas, Washington, West Virginia and Wyoming ). Furthermore, we also include separately in the
regression states that had only minor and, thus insigni icant for housing tenure decisions, changes
in iscal policy. If changes in homeownership are indeed driven by iscal policy, there should be not
changes in homeownership rates in these states relative to the control group.

2.2.5 Using changes in state income tax rates to estimate the effect of mortgage interest de-
duction on homeownership

In order to identify the effect of iscal incentives on the housing tenure decision, the irst channel of
exogenous policy variation used in this study is variation in income tax rates. As discussed in Section
2.1 and Section 2.2.1, if tax savings generated by the possibility to deduct mortgage interest payments
from taxable income have any effect on homeownership, then comparable increase in marginal in-
come tax rates should lead to higher ownership rates in states that allow for such deductions than in
the states that do not.
Indeed, any change in marginal income tax leads to a dollar change in the amount of tax savings if
mortgage interest deduction is permitted. Given the chosen year of treatment, namely 2004, there are
several states that changed their income tax rates at least for some income brackets. However, this
research focuses on the changes occurred in New York and Pennsylvania. There are several reasons
for why these two states are the best cases in order to analyze the effect of MID. Firstly, both New
York and Pennsylvania increased their income tax rates (as opposed to decreasing them), which is the
most revealing direction of the change in this iscal policy parameter for the purpose of this study. The
reason for this is the fact that decrease in income tax rates for a given level of income is not always the
result of the changes of the rates per se. Indeed, this change is oftentimes generated by the increase
in the dollar value of the tax bracket due to the indexation by the in lation and thus, is a gradual year-
to-year change. Most of the time it occurs in the states that closely follow federal scheme in designing
their state iscal policies. On the contrary, increase in income tax rates is always the result of either a
rise in tax rates or a decrease in tax brackets' thresholds and, therefore, goes in the opposite direction
to the general tendency of the states to decrease income tax rates for a given level of income. Thus,
this study will focus on implications of the increase of income tax rates, leaving their decrease aside
as it does not represent an interesting case to examine. Such states as Hawaii, NewMexico, Maryland,
Massachusetts, Michigan and New Jersey are, therefore, excluded from the analysis. 15
Other ive states that changed income tax rates in the year 2004 comparing to the year 2002 are New
York, Nebraska, Oklahoma, Connecticut and Pennsylvania. Although all of them increased their income
tax rates, the largest changes took place in New York, Pennsylvania and Connecticut. Furthermore,
only in New York and Pennsylvania this reform touched all the tax payers, while in Connecticut there
were no changes in income taxation for the households whose income was under 10,000 US$.

15Changes in income tax rates over time by income group are summarised in Appendix.
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Next, only in New York and Pennsylvania there is a suf icient number of respondents in every PSID
release, while number of observations for Connecticut never exceeded 50 heads of the households in
any given year.
Finally, but importantly, neither New York nor Pennsylvania, to the best of our knowledge, changed
any other policy parameter regarding housing market over the observed period, including standard
deduction for single or separately iling couples (see Appendix for more details)16. For these reasons,
in order to evaluate the effect of income taxation on the decision to purchase a house, this study will
consider changes in marginal tax rates in states New York and Pennsylvania.
In order to study the effect ofMID on housing tenure decision through the variation of income tax rates
the following strategy is adopted. Firstly, the difference in the effects of increase in income tax rates
in New York and Pennsylvania will be tested. The main difference between these two states is the fact
that New York allows to deduct mortgage interest payments from taxable income for state income
taxation purposes while Pennsylvania does not. Therefore, if MID has any implications for homeown-
ership, then negative effect of increase in income taxes should be bigger in Pennsylvania than in New
York, where it would be at least partly mitigated by increased tax savings. Although negative effect
of increased tax rates on the decision to own, if there is no possibility to deduct interest payments,
follows from the fact that higher taxes decrease disposable income, the degree to which this negative
effect can be diminished by the presence of MID remains ambiguous. Indeed, the estimated effect of
this tax reform in New Yorkmaybe be positive (if positive effect of MID is stronger than negative effect
of increased income tax rates), zero (if two effects are nearly the same and, therefore, cancel out), or
even negative (if effect of MID is smaller than direct effect of income taxation). In any of these cases,
however, if MID has any effect on homeownership, it should be observed that in Pennsylvania drop
in homeownership is bigger than in New York. In principle, this prediction could be tested directly
by comparing Pennsylvania and New York. However, to make the evidence sharper and to secure the
power of the test, it is chosen to compare both New York and Pennsylvania to a group of control states
which didn't change any policy parameter in the observed period. Such a comparison would allow
to disentangle the effects in Pennsylvania and in New York, thus, permitting to make more robust
conclusions.
Next, variation of income tax rates in New York allows to estimate their effect directly. This is because
in New York income tax rates were increased by different amounts across income groups. As can
been seen Figure 1 Panel A , marginal tax rates changed from varying between 4% and 6,9% in 2002
to being between 4,3% and 7,7% in 2004. The biggest changes occurred for low and middle-income
households. For those who earn between $10.000 and $ 20.000 income tax rate were increased
from 4,5 % to 5,6% by 24%, and for those who earn between $20.000 and $ 40.000 - from 5,6 % to
6,9% by 23%. Given this variation, it is possible to estimate the exact effect of changes in marginal
income tax rates on changes in homeownership by comparing outcomes in New York and in a group
of control states. Note that, although income tax rates in Pennsylvania increased by as much as 9,6%,
it changed equally for all the taxpayers, who are subject to lat tax schedule, as can be seen on Figure 1
Panel B. Moreover, Pennsylvania changed its income tax rates only once during the observed period.
This fact makes it an attractive case to be studied in a difference-in-differences framework, but given
the absence of the suf icient variation, complicates estimation of the effect of iscal incentives using
marginal tax rates instead of the policy dummy.

16There are no data available on property taxes, however, which is one of the major limitations of this study.
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Panel A. New York Panel B. Pennsylvania

F 1: Individual State Marginal Income Tax Rates
Source: Author's calculations based on Taxfoundation data

Thus, this study analyses changes in homeownership rates in New York and Pennsylvania relative
to the control states which did not change iscal policy between 2000 and 2010. It will further use
variation in income tax rates in New York to estimate effect of taxation on tenure choice.

2.2.6 Using changes in Standard Deduction to Estimate the Effect of Mortgage Interest Deduc-
tion on Homeownership

Another source of variation that potentially affects housing tenure decision is standard deduction.
As has been shown in Section 2.1 and Section 2.2.1, decrease in standard deduction both allows more
households to bene it fromMID and reduces user cost of owner-occupied housing, which should lead
to the increase in homeownership if iscal incentives play any role in supporting it. In order to identify
the effect of the mortgage interest deduction through the change in the level of standard deduction
allowed at the state level, this study will focus on the case of Oregon. The reason for such a choice is
threefold. Firstly, this state experienced the decrease in the amount of standard deduction between
2004 and 2002. Although, there are 17 states that changed standard deduction in this period, only
two of them for which data is available, namely District of Columbia and Oregon, decreased it. It is
more revealing to study the decrease in the standard deduction than its increase because most of the
states that raised its level simply followed the federal model and indexed it by in lation. Furthermore,
even if the increase in standard deduction was an unexpected policy change, higher standard deduc-
tion would mean not only that less taxpayers would ile for the mortgage interest deduction, but also
that nonitemizing taxpayers would receive a higher amount of the dollar refund, bene iting from the
higher standard deduction allowance. This fact may potentially confound the results. Therefore, this
analysis will focus on the states in which there was a decrease in the level of the standard deduction,
which potentially leads to more interpretable conclusions.
Secondly, among the two states which decreased standard deduction in 2004, Oregon is the most suit-
able case to study for the purpose of this analysis because of the proportion of the urban population in
this state. Indeed, in theDistrict of Columbia, every resident (100% - seemore details in the Appendix)
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is de ined as belonging to the urban population and this is a unique composition among 51 US states.
Therefore, there is no possible control group for this state. Instead, urban population in Oregon varied
from 79% to 81%between 2000 and 2010, which is in line with the average composition among other
states.
Finally, in the period of interest, there were no other changes related to the housingmarket in Oregon,
which, therefore, allows to identify the effect of MID relying on changes in standard deduction. In the
District of Columbia, instead, marginal tax rates varied greatly between 2000 and 2010, which may
confound the results.
Therefore, in order to estimate the effect ofMID through variation in standarddeduction this studywill
focus on the case of Oregon, where standard deduction decreased by 7,2% between 2002 and 2004,
as shown on the Figure 2. Using difference-in-differences research design, I will compare after-reform
homeownership rates in Oregon with those in the states which didn't not change their iscal policy.
If MID has any effect, it is expected that decrease in the level of standard deduction would lead to a
higher ownership rates in Oregon than in the control states.

F 2: Standard Deduction in Oregon State
Source: Author's calculations based on Taxfoundation data

3 Data, Sample De inition and Descriptive Evidence

3.1 Individual Level Data

The main data source used in this study is Panel Study of Income Dynamics (PSID). In particular,
I analyse waves for questionnaires collected biennially from the year 2001 to the year 2011. This is
the best available dataset to answer the question if MID affect homeownership because it contains
detailed information on household's portfolio and, in particular, on housing wealth as well as socio-
economic characteristics of individuals followed overtime. This study concentrates on the period
between 2001 and 2011 because data on state level explanatory variables is available only starting
from the year 2000.
The original sample contains 48,887 observations on 12,799 heads of the households.
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T 1: Summary statistics for the PSID sample, panels 2001 - 2011

All states States with no MID States allowing for MID
N Mean Median N Mean Median N Mean Median

All households
Homeownership (%) 44,863 61.8 18,371 63.0 26,492 61.0
Became an owner (%) 43,182 3.6 17,717 4.0 25,465 4.0
Became a renter (%) 43,182 2.4 17,717 2.0 25,465 3.0
Mortgage ownership (%) 44,863 43.9 18,371 45.0 26,492 43.0
Second mortgage ownership (%) 44,863 6.8 18,371 7.0 26,492 7.0

Income($) 44,863 37,249 27,000 18,371 38,630 28,000 26,492 36,292 26,955
Unemployed (%) 44,863 6.2 18,371 6.0 26,492 6.0
Retired (%) 44,863 12.1 18,371 13.0 26,492 11.0
Self-employed (%) 44,863 10.2 18,371 10.0 26,492 10.0

Male (%) 44,863 70.3 18,371 70.0 26,492 71.0
Age 44,863 45.6 44.0 18,371 46.2 45.0 26,492 45.1 44.0
Married (%) 44,863 50.9 18,371 51.0 26,492 51.0
Number of Children 44,863 0.9 0 18,371 0.8 0 26,492 0.9 0
Years of education 44,863 14.4 12.0 18,371 14.8 12.0 26,492 14.1 12.0

State-level variables
Unemployment rate (%) 44,863 6.0 5.6 18,371 6.0 6.0 26,492 6.0 6.0
House price index 44,863 126.6 120.2 18,371 122.7 113.8 26,492 129.4 121.1
Real GDP (.000$) 44,863 537 382 18,371 535 493 26,492 538 255
RealGDP per capita ($) 44,863 46,115 44,720 18,371 46,122 44,204 26,492 46,111 45,427
Nominal Personal Income ($) 44,863 35,342 34,422 18,371 35,840 35,080 26,492 34,996 34,341
Votes in presidential elections 22,105 48.8 9,071 43.0 13,034 53.0
(% republicans)
Urban population (%) 44,863 76.9 77.5 18,371 81.3 82.5 26,492 73.8 72.8

Country-level variables
15 Years Mortgage Interest Rate 44,872 5.7 5.6
30 Years Mortgage Interest Rate 44,872 6.2 6.0
Consumer Price Index 44,872 197.1 201.6

Individuals who changed state
Changed state in the sample 46,266 3.0 18,933 3.0 27,333 3.0
(% in full sample)

Note: The table reports descriptive statistics for households heads in the selected PSID sample for waves 2001 through 2011.
State-speci ic unemployment rate and Consumer price index are fromBureau of Labor Statistics. Unemployment rate is seasonally
adjusted. CPI is based upon a chained year 1982-1984 = 100. House price index and 15-year ixed rate mortgage interest rates
are from Freddie Mac. House price index is constructed such that December 2000 is normalised to 100. Real GDP, real GDP per
capita and per capita personal income are from Bureau of Economic Analysis. Real dollar values are stated in terms of chained
2009 dollars. Votes in presidential elections are fromWikipedia. Proportion of urban population is from the State Data Centre of
Iowa. 30-year conventional mortgage interest rates are based on Federal Reserve Economic Data.

The dependent variable analysed in this study is if household owns itsmain residence. It is a dummy
that takes value 1 if household is the owner and zero of it is a renter. Since mortgage interest deduc-
tion affects housing tenure decision through changing the tradeoff between owning and renting the
residence by decreased the user cost of the owner, this paper focuses on the transition from renting
to owning and vice versa. Thus, if a household neither owns nor rents its residence, the observation is
dropped (2612 observations corresponding to 1705 households).
Next, to address the concern that households might change state of residence due to changes in
housing-related policy, I drop observations for which I observe such moves (1,403 observations). 17

17The results presented in this paper are for households who never changed the state of residence. I do such a sample
selection to address the concern that changes in iscal policy might induce moving across states due to arbitrage opportuni-
ties. However, as can be seen from Table 1, on average there are around 3% of observations that changed state of residence
during the observed period. In the treated states (New York, Oregon and Pennsylvania) in the period between 2002 to 2004
less than 3%of observationsmoved across states. In the US overall between 2002 and 2004 the proportion ofmovers stayed
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Finally, I drop observations if the respondent refused to answer about its age (9 observations). Such
a sample selection leads to a total of 44,863 observations.
Following Dahl and Lochner (2012) and Eissa and Liebman (1996), housing tenure status is linked
to the income tax rates of the previous year, for which annual income is measured. Therefore, the
analysed information is for tax years 2000 through 2010, and this is how it will be referred to in this
study.18 Table 1 shows summary statistics for all households in the sample. As reported in the ta-
ble, homeownership rate among all states is around 62% during the observed period and it is slightly
higher in states that does not allowmortgage interest deduction than in the states that do. This fact in-
dicates that, simple comparison of average outcomes across stateswould have led to the biased results
on the effect of MID on homeownership. This is because, the adoption of MID policy on the state-level
is probably partly driven by unobservable state characteristics.
Similarly to homeownership rates, mortgage ownership rates also differ slightly across states that al-
low MID and those that do not, where it is 43% and 45% respectively. Furthermore, average nominal
income is considerably higher in the states that do not allow MID where it is around $ 39,000. Condi-
tioning on homeownership, average value of the house, as reported in the survey, is $ 205,000 and it
is higher in the states that do not allowMID than in those that do 19. This, alongwith the fact that in no
MID states house price index is lower, indicates that, on average, individuals who live there ownmore
expensive houses. Alongwithmore expensive houses, households in the stateswithoutMID have both
highermortgages holdings and higher home equity. Finally, a slightly higher proportion of households
who live in states that allow MID experienced dif iculties with mortgage payments after 2008.
Despite the differences in wealth between states that allow MID and those that do not, there is no no-
ticeable differences in the demographic characteristics of the heads of the households, except from the
fact that in states that do not allowMID, the average age of the head of the household is slightly higher,
being around 46 years old , which is also re lected by the fact that there are more retired: 13% in the
states that do not allow MID relative to 11% in the states that do. Finally, duration of the mortgage
and interest rates are roughly the same across these two groups of states.
Thus, it can be concluded, that individuals who live in the states that do not allow mortgage interest
deduction from their taxable income for the state income taxation purposes, are, on average, richer
and more of them own houses relative to those that live the states that allow MID.

3.2 State Level Data

The state variables are taken from Federal Reserve Economic Data (30-year conventional mortgage
interest rates), FreddieMac (15-year ixed ratemortgage interest rates andHouse price index), Census
Bureau (total, urban and rural population in 2010), The State Data Centre of Iowa (total, urban and
rural population in 2000), Bureau of Economic Analysis (Real GDP, Real GDP per capita, per capita per-
sonal income), Bureau of Labor Statistics (unemployment rate and consumer price index), Wikipedia
roughly the same. Thus, changes in mortgage interest deduction does not seem to affect the choice of the state of residence.
Finally, it might be argued that non-movers are more prompt to acquire their residence and thus, dropping them from the
sample leads to upward-biased results. To address this concern, I perform all the analysis for a full sample and the results
do not change.

18PSID is collected biennially in the period betweenMarch and November. Information on income is referred to the previ-
ous year. Socio-demographic characteristics and, in particular, information on housing wealth is contemporaneous. There-
fore, the change in the homeownership status, that is analysed, may have occurred in the year previous to the year of the
survey, or in the year of the survey.

19For more details see Appendix: Table A6 which shows descriptive statistics for the sample of home- and mortgage-
owners.
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(results of presidential elections), PSID selected sample (state speci ic homeownership rate).
In order to analyse the effect of MID, variation in such state iscal policy parameters as income tax
rates and standard deduction is used. These data is taken from Tax Foundation and NBER TAXSIM
calculator. Income tax rates are linked to individuals based on their income, which is grouped in ive
tax brackets (more details can be found in the Appendix). Standard deduction used in this study cor-
responds to the level set for single individuals or for married couples iling separately.
As reported in Table 1, house prices grew slower in the states that do not allow MID. Also, states that
do not allow MID have higher proportion of urban population (81,3% relative to 73,8% in states that
allow MID), but similar levels of Real GDP per capita. 20

4 The effect of Fiscal Policy on Homeownership

4.1 Estimates of the effect of MID on housing tenure decision using variation in in-
come tax rates

Figure 3 shows homeownership rates in New York, Pennsylvania and the control states. Given the
difference-in-difference empirical framework, difference in the levels of the dependent variable in
treatment and control groups does not prevent identi ication. However, the underlying assumption
of this estimator is the common trends assumption, meaning that in the absence of treatment average
change in outcome for the treated and control states would have been the same. As can be seen from
the graph, the trend of homeownership rate in New York and in the control group before and after
treatment, which occurred in 2004, is similar: it is slightly increasing in the beginning of the decade
and decreases starting from year 2004 onwards. As for the Pennsylvania, the trend almost coincides
with the one of the control group after 2006. However, the homeownership rate in Pennsylvania de-
clines stronger than in the control states in the period of interest, and this decline, thoughmuchmilder,
started already before the treatment period. However, this study relies mainly on the changes in in-
come tax rates in New York, whereas Pennsylvania serves to the purpose of emphasising differences
in the response to increased tax between states that allow MID and those that do not. Thus, the slight
divergence in the Pennsylvania homeownership trends should not affect the conclusions. The robust-
ness of the common trend assumption is discussed more formally in section 5.
Table 2 reports averages of homeownership rates in the control states, Pennsylvania and New York in
2002 and after tax rates were increased in the treated states in 2004. The corresponding difference-
in-differences coef icient shows that in New York the proportion of homeowners increased by 3.3 per-
centage points relative to the control states in the year after the revision of individual income tax rates.
In Pennsylvania, on the other hand, proportion of homeowners decreased by 3.4 percentage points rel-
ative to the states that didn't change iscal policy as a response to higher income tax rates. Therefore,
the overall gap between the effects of the higher income taxes in New York and Pennsylvania is 6.6
percentage points. The reason for this differential impact on the ownership decision between the two
states is the fact that New York state allows households to deduct their mortgage interest payments
from taxable income for the purpose of state income taxation, while the Pennsylvania state does not
allow for such a deduction. In fact, both Pennsylvania and New York had a comparable increase in
income tax rates in 2004 relative to 2002, while other observable policy parameters stayed constant

20The detailed state characteristics for the years 2000 and 2010 are shown in Appendix.
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F 3: Homeownership rates in New York, Pennsylvania and control states
Source: Author's calculations based on PSID data.

Note: The graph shows proportion of homeowners in New York, Pennsylvania and control states. In New York and
Pennsylvania there was an increase in marginal tax rates between 2004 and 2002.

T 2: Homeownership rates before and after the increase in income tax rates in New York and Pennsylvania

Year 2002 Year 2004 ∆ 2004 vs. 2002
(1) (2) (3)

New York 0.546*** 0.571*** 0.025***
(0.000) (0.000) (0.000)

Pennsylvania 0.636*** 0.595*** -0.041***
(0.000) (0.000) (0.000)

Control States 0.643*** 0.635*** - 0.008
(0.015) (0.015) (0.007)

Change in homeownership rates, -0.097*** -0.064*** 0.033***
New York vs. Control States (0.015) (0.015) (0.007)

Change in homeownership rates, -0.007 -0.040*** -0.034***
Pennsylvania vs. Control States (0.015) (0.015) (0.007)

Change in homeownership rates, -0.090*** -0.024*** 0.066***
New York vs. Pennsylvania (0.000) (0.000) (0.000)

Note: Author's computations using PSID panels 2005 and 2003. Changes in homeownership rates between Pennsylvania
and control states 2004 vs 2002 do not add up due to rounding. All standard errors are clustered by state. *** p<0.01, **
p<0.05, * p<0.1
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over this period. Therefore, the major difference between the two states is their treatment of mort-
gage interest deductibility at state level. This difference, thus, drives the result and is responsible for
the fact that in the state in which increase in income tax rates is not associated with increase in tax
savings from housing ownership, higher taxes led to a lower disposable income without affecting the
user cost of housing, which had an overall negative impact on individual housing demand. In NewYork
this negative effect of higher taxes wasmitigated by increased tax savings and, therefore, lowered user
cost of housing and increased ownership.
Corresponding OLS and Fixed Effect estimates of the housing tenure choice equation are reported in
the Table 3. The coef icients of interest are interaction terms of New York and Pennsylvania indicators
with a 2004 year dummy. These coef icients correspond to the difference-in-differences estimator
and indicate the change in homeownership rates in treated states relative to the control group after
treatment. The reference group across all the speci ications are states which did not changed iscal
policy between 2002 and 2004. I further explicitly include states that had only minor changes in state
marginal tax rates or in state-speci ic standard deductions (Other States). If changes in homeowner-
ship rates in New York and Pennsylvania are indeed driven by iscal policy, there should be no effect
in states that had only minor adjustments. Finally, households residing in Oregon are excluded from
the sample.
Column 1 in Table 3 shows baseline estimates that corresponds to the tabulation results presented
in the Table 2. Columns 2 and 3 show estimates from the regression with controls for individual and
state level covariates. As can be seen, signs of the coef icients of interest are preserved. Columns 4
through 6 of Table 3 report estimates from the ixed effect model. In this case, identi ication comes
only from the individuals who changed their homeownership status. As can be seen, even accounting
for individual ixed effect, the effect of being in New York relative to the control states, has a positive
effect on the ownership status, thus, con irming the result.
Table 4 shows the results of the estimation of the effect of increase in marginal tax rates on housing
tenure decision using variation in income tax rates in New York.21 Such a variation might be induced,
however, not only by exogenous policy changeswe are ultimately interested in, but also by big changes
in individual's income, which led to changes in income tax brackets. 22. To address this concern, I drop
all the individuals who changed their tax bracket between 2004 and 2002 (1743 observation). 23 The
results show that average increase in income tax rates in New York by 0.75 percentage points, ob-
served in the sample, explains approximately 3.5 percentage points increase in the homeownership
rate in New York relative to the control states. This magnitude is very close to the one found in the
regression with the policy dummy and, thus, con irms positive effect of MID on homeownership. As
expected, states that experienced onlyminor changes in iscal policy across the years, have not reacted
on changes in income tax rates. 24
The results of the analysis of the increase in income tax rates, therefore, seem to indicate that lower

21I use only ixed effectsmodel because coef icient onmarginal tax rates in a pooled cross-section speci icationwould sim-
ply re lect the fact that high-income individuals, who also face higher marginal tax rates, are more likely to be homeowners.

22Another case of endogenous variation in income tax rate might have been a situation when an individual changed states
of residence between waves. In our case it is not a problem, however, since we do all the analysis for a subgroup of non-
movers

23I also do the analysis for a full sample explicitly controlling for changes in the tax bracket and the results do not change.
24 Residents of both Oregon and Pennsylvania are excluded from the sample. The effect of changes in marginal tax rates

cannot be estimated explicitly for the control group, as, by de inition, there has been no variation in iscal policy in control
states.
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T 3: OLS Regressions: increase in income tax in New York and Pennsylvania in 2004 vs 2002

Pooled Cross-Section Fixed-effects
(1) (2) (3) (4) (5) (6)

NewYork #Year 2004 0.033*** 0.039*** 0.049*** 0.025*** 0.027*** 0.045***
(0.007) (0.006) (0.008) (0.006) (0.006) (0.011)

Pennsylvania #Year2004 -0.034*** -0.021*** -0.016** -0.021*** -0.019*** -0.006
(0.007) (0.006) (0.007) (0.006) (0.006) (0.009)

New York -0.096*** -0.162*** -0.091***
(0.015) (0.013) (0.012)

Pennsylvania -0.006 -0.005 0.014
(0.015) (0.013) (0.010)

Year 2004 -0.008 -0.009 0.010 0.021*** 0.019*** 0.002
(0.007) (0.006) (0.009) (0.006) (0.006) (0.013)

IHS Income 0.021*** 0.022*** -0.001 -0.001
(0.002) (0.002) (0.001) (0.001)

Age 0.010*** 0.010***
(0.000) (0.000)

Nr. Family Members 0.040*** 0.043*** 0.023*** 0.024***
(0.006) (0.005) (0.007) (0.007)

Nr. Children -0.032*** -0.034*** -0.001 -0.002
(0.007) (0.007) (0.010) (0.010)

Male 0.029** 0.033**
(0.014) (0.013)

Married 0.267*** 0.259*** 0.176*** 0.176***
(0.013) (0.012) (0.033) (0.033)

College 0.065*** 0.069***
(0.014) (0.014)

Self-employed 0.034*** 0.032*** 0.026 0.026
(0.011) (0.012) (0.018) (0.018)

Unemployed -0.106*** -0.104*** 0.004 0.005
(0.021) (0.021) (0.020) (0.020)

Retired 0.100*** 0.100*** -0.017 -0.017
(0.019) (0.020) (0.016) (0.016)

Other States 0.012 -0.005 0.002
(0.026) (0.025) (0.013)

Other States #Year 2004 -0.000 -0.005 0.001 -0.003 -0.002 -0.000
(0.009) (0.008) (0.010) (0.008) (0.008) (0.009)

DV Mean Control Group 0.639 0.639 0.639 0.639 0.639 0.639
P-value New York 2004=Pennsylvania 2004 0.000 0.000 0.000 0.000 0.000 0.000
Observations 14,172 14,172 14,172 14,172 14,172 14,172
R-squared 0.002 0.275 0.284 0.005 0.027 0.028
Individual Fixed Effects YES YES YES
State-level controls YES YES

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Note: The dependent variable is an indicator that a household owns its residence and it takes value zero if a household is a
renter. The table shows the result of estimating OLS models using: models (1)-(3) - pooled cross-section; models (4)-(6) -
panel regressions. Individual level data is from PSID waves 2003- 2005. Control group are states that never changed iscal
policy between 2000 and 2010. Other states are those, that had minor changes in iscal policy in any given year between
2000 and 2010. Observations for Oregon are excluded from the regression. Individual controls include inverse hyperbolic
sine transformation of income, age of the head of the household, number of children and number of familymembers residing
together, indicators for head of the household beingmale, married, having at least 12 years of education (college), being self-
employed, unemployed or retired. State level controls include seasonally adjusted unemployment, house price index, Log
Real GDP and Log Real GDP per capita. All standard errors are clustered by state. *** p<0.01, ** p<0.05, * p<0.1
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T 4: OLS Regressions of homeownership: increase in income tax rates in New York State in 2004 vs 2002

Fixed Effects
(1) (2) (3)

Marginal Tax Rate in New York 4.641*** 4.652*** 6.614***
(0.458) (0.453) (0.876)

Marginal Tax Rate in Other States 1.170 0.921 1.300
(1.446) (1.043) (0.797)

Year 2004 0.013*** 0.013*** 0.008
(0.004) (0.005) (0.011)

IHS Income -0.001 -0.001
(0.003) (0.003)

Nr. Family Members 0.019** 0.019**
(0.008) (0.008)

Nr. Children 0.002 0.002
(0.010) (0.010)

Married 0.212*** 0.211***
(0.034) (0.034)

Self-employed 0.018 0.018
(0.021) (0.021)

Unemployed 0.013 0.014
(0.024) (0.024)

Retired -0.038* -0.039*
(0.020) (0.020)

Mean Control Group 0.639 0.639 0.639
Average change in MTR in New York, pp 0.75 0.75 0.75
Observations 11,831 11,831 11,831
R-squared 0.004 0.032 0.034
Individual Fixed Effects YES YES YES
State-level controls YES

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Note: The dependent variable is an indicator that a household owns its residence and it takes value zero if a household is
a renter. The table shows the result of estimating individual ixed effects models. Individual level data is from PSID waves
2003- 2005. Control group are states that never changed iscal policy between 2000 and 2010. Other states are those, that
hadminor changes in iscal policy in any given year between 2000 and 2010. Observations for Oregon and Pennsylvania are
excluded from the regression. Individual controls include inverse hyperbolic sine transformation of income, number of chil-
dren and number of family members residing together, indicators for head of the household being married, self-employed,
unemployed or retired. State level controls include seasonally adjusted unemployment, house price index, Log Real GDP and
Log Real GDP per capita. All standard errors are clustered by state. *** p<0.01, ** p<0.05, * p<0.1
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F 4: Homeownership rates in Oregon
Source: Author's calculations based on PSID data.

Note: The graph shows proportion of homeowners in Oregon and control states. In Oregon there was a decrease in
standard deduction between 2004 and 2002.

user cost of housing due to higher tax savings from mortgage interest deduction, is associated to
around 3.5 percentage points increase in ownership rate in New York relative to the control states.

4.2 Estimates of the effect of MID on housing tenure decision using variation in stan-
dard deduction

Figure 4 plots homeownership rates in Oregon and control states. As can be seen, between 2002 and
2004 therewas a sharp increase in proportion of homeowners inOregon.The differences in homeown-
ership rates between control states and Oregon in 2002 and 2004 are further characterised in Table
5. As can be seen from the table, the increase in the proportion of itemising households triggered by
the decrease in standard deduction led to the increase in homeownership by 8.8 percentage points in
Oregon relative to the states that didn't have any changes in iscal policy. Corresponding regression
results are shown in the Table 6. Columns 1 through 3 show the results of OLS estimation using pooled
cross-section regression, columns 4-6 report the results of the individual ixed effects regression. As
can be seen, controlling for individual and state level characteristics decreases the magnitude of the
difference-in-differences estimate to 0.054 and 0.066. By taking into account individual ixed effect,
the estimated effect suggests that in Oregon after decrease of standard deduction homeownership in-
creased relative to the control states by around 4 percentage points. Therefore, it can be concluded
that decrease in the standard deduction in Oregon in between 2002 and 2004 led to increase in home-
ownership relative to the control states by allowing more people to itemise, thus bene itting from
mortgage interest deduction and reducing the user cost of housing. This result suggests that possibil-
ity to itemise mortgage interest payments might induce households to acquire their residence.
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T 5: Homeownership rates before and after the decrease in standard deduction in Oregon

Year 2002 Year 2004 ∆ 2004 vs. 2002
(1) (2) (3)

Oregon 0.615*** 0.695*** 0.08***
(0.000) (0.000) (0.000)

Control States 0.643*** 0.635*** - 0.008
(0.015) (0.015) (0.007)

Change in homeownership rates, -0.028* 0.06*** 0.088***
Oregon vs. Control States, pp (0.015) (0.015) (0.007)

Note: Author's computations using PSID panels 2005 and 2003. All standard errors are clustered by state. *** p<0.01, **
p<0.05, * p<0.1

4.3 Interpreting the results

In the previous sections there were discussed the results of the estimation of the effect of mortgage
interest deduction on housing tenure decision. In particular, in order to identify this effect, variation in
income tax rates and in the level of standard deduction in the states where the largest changes in iscal
policy occurred was used. If MID has any effect on the homeownership, then in Pennsylvania, where
it is not allowed to decrease taxable income by the amount of mortgage interests paid, the increase
in income tax rates should have a stronger negative impact on the individual housing demand than in
New York state, where this negative effect would be at least partly compensated by the increase in tax
savings. On the other hand, in Oregon, where there was a decrease in the level of standard deduction
which leads to the increase in the share of itemising households, such a change should be associated
with an increase in homeownership rates if MID has any effect on the tenure choice. In order to iden-
tify this effect, the difference-in-differences empirical strategy is adopted.
As results show, in both cases iscal policy changes that led to a lower user cost of housing are associ-
ated with increase in homeownership rates in the treated states relative to the control states. More-
over, in Pennsylvania, where there is noMID at the state level, increase in tax rates lead to the decrease
in homeownership. This fact con irms the hypothesis that lower disposable income has a negative im-
pact on individual housing demand through the income effect when the user cost remains unchanged.
There is a range of possible channels that might lead to this result. First of all, it is possible that fami-
lies who consider becoming homeowners are, indeed, quite sensitive to the relation between the user
cost of housing and its rental price which is affected by mortgage interest deductions. Since the cost
of renting a house is especially high in urban areas, it would require less of a change in tax savings in
order to revert the inequality between the two in the areas where high fraction of households rents
their residences. Thus, even a slight increase in tax savings would induce city residents to reconsider
their housing tenure status, which would produce the observed effect. In this case, the results might
be driven by the fact that the case of theNewYork state, where a large portion of the population lives in
the New York City, is considered. On the other hand, the positive result of mortgage interest deduction
identi ied through the change in income tax rates might derive from the substitution effect between
the two types of the investments - real estate and inancial assets. Indeed, increase in income taxa-
tion not only decreases the user cost of housing, but also decreases pro its from inancial operations.
Therefore, if households were to reconsider their portfolio, they would reallocate the sum needed for
the downpayment from the inancial market to the privately-owned residence. Building understand-
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T 6: OLS Regressions of homeownership: decrease in standard deduction in Oregon in 2004 vs 2002

Pooled Cross-Section Fixed-effects
(1) (2) (3) (4) (5) (6)

Oregon #Year2004 0.088*** 0.054*** 0.066*** 0.046*** 0.046*** 0.042***
(0.007) (0.006) (0.007) (0.006) (0.006) (0.014)

Oregon -0.028* -0.058*** -0.082***
(0.015) (0.013) (0.019)

year_dummy3 -0.008 -0.009 0.010 0.021*** 0.019*** 0.002
(0.007) (0.006) (0.009) (0.006) (0.006) (0.013)

IHS Income 0.021*** 0.021*** 0.000 0.000
(0.002) (0.002) (0.001) (0.001)

Age 0.010*** 0.010***
(0.000) (0.000)

Nr. Family Members 0.039*** 0.043*** 0.027*** 0.027***
(0.006) (0.005) (0.008) (0.008)

Nr. Children -0.032*** -0.034*** -0.003 -0.004
(0.007) (0.007) (0.010) (0.010)

Male 0.028* 0.033**
(0.014) (0.014)

Married 0.269*** 0.260*** 0.155*** 0.155***
(0.013) (0.012) (0.030) (0.030)

College 0.066*** 0.071***
(0.015) (0.015)

Self-employed 0.029** 0.027** 0.029 0.028
(0.011) (0.011) (0.019) (0.019)

Unemployed -0.107*** -0.106*** -0.002 -0.001
(0.022) (0.022) (0.020) (0.020)

Retired 0.101*** 0.101*** -0.013 -0.014
(0.021) (0.022) (0.016) (0.016)

Other States 0.012 -0.005 0.002
(0.026) (0.025) (0.013)

Other States #Year2004 -0.000 -0.005 0.001 -0.003 -0.002 -0.000
(0.009) (0.008) (0.010) (0.008) (0.008) (0.009)

DV Mean Control Group 0.639 0.639 0.639 0.639 0.639 0.639
Observations 13,224 13,224 13,224 13,224 13,224 13,224
R-squared 0.000 0.274 0.284 0.006 0.026 0.027
Individual Fixed Effects YES YES YES
State-level controls YES YES

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Note: The dependent variable is a dummy, indicating a household being the owner of the residence. The table shows the
result of estimating OLS models using: models (1)-(3) - pooled cross-section; models (4)-(6) - panel regressions. Individ-
ual level data is from PSID waves 2003- 2005. Control group are states that never changed iscal policy between 2000 and
2010. Other states are those, that had minor changes in iscal policy in any given year between 2000 and 2010. Observa-
tions for Pennsylvania and New York are excluded from the regression. Individual controls include inverse hyperbolic sine
transformation of income, age of the head of the household, number of children and number of family members residing
together, indicators for head of the household being male, married, having at least 12 years of education (college), being
self-employed, unemployed or retired. State level controls include seasonally adjusted unemployment, house price index,
Log Real GDP and Log Real GDP per capita. All standard errors are clustered by state. *** p<0.01, ** p<0.05, * p<0.1
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ing on the importance of this channel is of utmost relevance for policy makers and is left for the future
investigation.
The indings reported in this study con irm empirical results documented in Poterba (1992) and theo-
retical predictions shown inDìaz and Luengo-Prado (2008), Gervais (2002). They, however differ from
those established in Glaeser and Shapiro (2002). In particular, they argue that, although tax savings
generated by the possibility to deduct mortgage interest payments from the taxable income changed
greatly over time, there were no such changes in homeownership rates. The difference in the results
presented in this paper and those of the authors is due to the fact, that, in order to identify the effect,
they used time series tests to analyse aggregate data over a long period of time, namely from 1956 to
2002, concentrating on two sources of variation in the amount of tax subsidies: changes in in lation
rates and the degree of itemisation. However, their approach allows to account for less factors than it
is possible with the micro data used in this study, which could potentially lead to biased results.
Despite the fact that the results found in this study are robust to a variety of speci ications, as discussed
in the next section, the general equilibrium effects are not analysed. In particular, it is out of scope of
this analysis to investigate market mechanisms through which iscal policy affects housing tenure de-
cision. Thus, it is not analysed how changes in income tax rates and in the standard deduction affect
market mortgage interest rates and house prices and empirical investigation of these factors is left for
the future research.

5 Robustness Analysis

The validity of difference-in-differences estimation strategy hinges entirely on the common trend
assumption. To evaluate this assumption and to study presence of anticipatory effects, I conduct for-
mal test by including the identi ier for the year 2000 - the year preceding the period of interest - and its
interaction with the treated states. If common trend assumption holds the coef icient of the interac-
tion term should not be statistically different from zero. The results show that this assumption holds
for New York, Oregon and states where there were only minor changes in iscal policy - the trend in
homeownership in these states between 2000 and 2002 is the same as in control states. However, as
has already been noticed, the common trend assumption in Pennsylvania seems to be violated since
homeownership rate there was decreasing faster than in the control states. Thus, results of the anal-
ysis for Pennsylvania must be interpreted with caution.
Next, the baseline analysis presented in this paper has been limited to the years 2002 and 2004 be-
tween which the change in the policy occurred. Speci ically, three baseline speci ications were anal-
ysed. The irst one looked at the effect of the increase in income tax rates by using difference-in-
differences estimation strategy and comparing the outcomes in New York state to those in Pennsyl-
vania and the control states with the help of a dummy variable for a iscal policy change. The second
speci ication used variation in marginal income tax rates in New York state within different income
groups and compared the outcomes to the states that didn't have any changes in iscal policy. The
last approach analysed the effect of the decrease in the standard deduction in Oregon. To study the
robustness of the results, I re-estimate all three speci ications using all the available observations for
time window between 2000 to 2010. The results hold across the years.
Therefore, it can be concluded, that the results found in the baseline analysis, in particular that both
increase in income tax rates and increase in the proportion of itemisers is associated to higher home-
ownership through mortgage interest deduction, hold through a variety of robustness checks.
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6 Conclusion

Understanding implications of iscal policy on housing tenure decisions is of critical importance in
order to design effective programs aimed at supporting homeownership. This paper analysed the ef-
fect of the decrease of the housing user cost on the decision to own a house. In particular, this study ex-
ploited the variation in personal income tax rates and in the standard deductionwhich affects user cost
throughmortgage interest deduction. The largest of these iscal policy changes increasedmarginal tax
rates by 23,9% and decreased standard deduction by 7,2% between 2002 and 2004. Using a panel of
12,504 heads of the households, allows to observe tenure decision within a household over time, and
therefore, to account for unobserved household's ixed effects. The results show that housing tenure
decision is sensitive to the variation in housing related tax savings and that decrease in the user cost
is associated with higher probability to own a house. The results are robust to a variety of alternative
speci ications, including wider time windows of pre- and post- treatment periods. Therefore, it can
be concluded, that, although wealthy taxpayers bene it the most from the policy, it also impacts those
households who are at the margin between owning a house and renting it. Hence, this study provides
an empirical evidence in favour of mortgage interest deduction as a policy supporting homeowner-
ship, leaving, however, analysis of its potentially more effective alternatives beyond the scope of this
work.
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Appendix

A Estimatedmodels for the sample restricted to time period between 2004 and 2002

A.1 Models with a dummy policy variable

Estimated baseline model, fromwhich the effect of income taxation on homeownership is obtained,
with the sample restricted to years 2004 and 2002, and New York, Pennsylvania and controlled states
without individual ixed effects is:

homeownershipist = α0 + γNY NewY orkist + γPAPennsylvaniaist + d2004t+ (13)
τ12004tNewY orkist + τ22004Pennsylvaniaist + ϵist

Where NewY orkist and Pennsylvaniaist are dummies indicating that individual i was the resident
of New York and Pennsylvania respectively at time t. 2004t is a dummy for year 2004. τ1 and τ2 are
coef icients of interest re lecting the effect of been in a treated as opposed to the control state in 2004.
Estimated baseline model for the same sample but including individual ixed effects is:

homeownershipist = α0 + αi + d2004t + τ1PolicyNYist + τ2PolicyPAist + ϵist (14)

WherePolicyNYist andPolicyPAist indicate that individual i received treatment at time t and resided
in New York or Pennsylvania respectively. This model can be written in irst differences as:

∆homeownerhipis = d+ τ1∆PolicyNYis + τ2∆PolicyPAis +∆ϵis (15)

This is equivalent to :

∆homeownerhipis = d+ τ1NewY orkis + τ2Pennsylvaniais +∆ϵis (16)

Estimated model for the tenure choice that uses variation in standard deduction with the sample
restricted to years 2004 and 2002, Oregon and controlled states without individual ixed effects is:

homeownershipist = α0 + γOROregonist + d2004t + τ12004tOregonist + ϵist (17)

WhereOregonist is a dummy equal to unity if individual i resides in Oregon at time t.
The corresponding model which includes individual ixed effects is:

homeownershipist = α0 + αi + d2004t + τPolicyORist + ϵist (18)

Where PolicyORist indicates that individual i received treatment at time t.
In irst difference the corresponding model can be written as:

∆homeownerhipis = d+ τ∆PolicyORis +∆ϵis (19)

This is equivalent to :
∆homeownerhipis = d+ τOregonis +∆ϵis (20)
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These models can be estimated either using irst difference approach or individual ixed effects.
With only two period two procedures give equivalent coef icients' estimates. In this paper these mod-
els are estimated using ixed effect estimator and correcting standard error for serial correlation by
clustering.

A.2 Models with a continuous policy variable

Assume only two periods 2002 and 2004. In order to estimate the effect of mortgage interest
deduction on homeownership , the following model in irst differences is considered:

∆homeownershipis =d+ γ∆MarginalTaxRateis + γ1∆MarginalTaxRateis ∗ Changed Bracketi+
(21)

+∆Xis +∆Ss +∆ϵis

Variable∆Marginal Tax Rateis is de ined to bedifference in tax rates individual is subject to if resides
in New York and zero otherwise.

∆Marginal Tax Rateis =
⎧
⎨

⎩
∆Marginal Tax Rateis if individual lives in New York state at time t
0 otherwise

(22)

Next, it is controlled for the fact the individual might have changed his marginal tax rate not be-
cause of the policy, but because of the sharp changes in his income. In the sample, the reason for
such a sharp change is, most often, sharp drop in income. This is taken into account by the dummy
Changed Bracketi, which as de ined as follows:

Changed Bracketi =
⎧
⎨

⎩
1 if∆ Bracketi ̸= 0meaning that individual changed the tax bracket at time t
0 otherwise

(23)

B Theoretical Framework

B.1 Derivation of the user cost of housing

For an individual who itemises always independently of his housing tenure status, the user cost of
housing is:

UC ′ = θi(1− τ) + (1− θ)i(1− τ) + τp(1− τ)− π + d = (24)
= (̄i+ τp)(1− τ) + d− τπ =

=
R

Ph
− τ(i+ τp) =

= UC − τ (̄i+ π + τp)
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where ī denotes real interest rate.
If owner does not itemize, his per unit cost of housing is

UC ′′ = θi(1− τ) + (1− θ)i+ τp + d− π = (25)
= ī+ τp + d− τθ(̄i+ π) =

=
R

Ph
− τθi =

= UC − τθ(̄i+ π)

B.2 Extension of the theoretical speci ication for the case when mortgage interest
payments are not fully deductible

For owners who always itemize, the user cost of housing services is given by:

R′ = [(1− θ)i(1− τ) + θi(1− τ)] + τp(1− τ)− π + d = (26)
[i+ τp − π + d]− τ(i+ τp) =

R− τ(i+ τp)

Now, consider the case, when mortgage interest rates are deductible only up to a portion τm. Then,

R′
τm = [(1− θ)i(1− τmτ) + θi(1− τ)] + τp(1− τ)− π + d = (27)

R− τ(θi+ τp)− (1− θ)iτmτ

Note, that when τm = 1, meaning that mortgage interest rates are fully deductible, we are back in
the irst case. Therefore, bene it of owning the house as opposed to renting it increases with τm.

C Robustness Analysis

This section discusses in details the robustness analysis.
Themain results presented in this paper build on three baseline speci ications. The irst one estimates
at the effect of the increase in income tax rates by using difference-in-differences estimation strategy
and comparing the outcomes in New York state to those in Pennsylvania and the control states with
the help of a dummy variable for a iscal policy change. The second speci ication used variation in
marginal income tax rates in New York state within different income groups and compared the out-
comes to the states that didn't have any changes in iscal policy. The last approach analysed the effect
of the decrease in the standard deduction in Oregon. In all of these baseline speci ications the analysis
was limited to the years 2002 and 2004, between which the change in the policy occurred. To investi-
gate the robustness of the indings I extend the the analysis to the timewindowbetween 2000 to 2010.
Firstly, I analyse the effect of the increase in marginal tax rates in New York and Pennsylvania using all
the available years. To do so, I de ine a policy dummy to be unity if marginal tax rates for a given tax
bracket were higher after 2004 than in the observed period before then. In Pennsylvania it concerns
households in all the tax brackets. In New York, however, only households whose income exceeded
40,000 USD had higher income tax in the period after 2004. Since high-income households are more
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sensitive to policy changes such a speci ication probably overestimates the effect of MID. Also, I drop
observations for year 2008, because in New York in 2008 marginal tax rates were back to the level of
the year 2000. The results presented in the Table A7 show that both in Pennsylvania and in New York
the results over the period 2000 to 2010 are comparable to those found using only changes occurred
between years 2002 and 2004.
Next, I analyse the effect of MID using changes in marginal tax rates during all the period 2000 and
2010. To do so, I estimate separately the effect of the increase in marginal tax rates in New York by
de ining an interaction term betweenmarginal tax rates faced by households andwhether it increased
with respect to the previous year for a given tax bracket. The results are shown in the Table A8. As
predicted by the theory, increase in marginal tax rates in New York has a positive effect on homeown-
ership relative to any other change in tax rates in New York. Moreover, changes in other states - those
that experienced only slight changed in iscal policy, does not seem to affect homeownership relative
to control states. These robustness checks, thus, con irm the result that changes in income tax rates in
New York are associated with higher homeownership rates in New York relative to the control states.
As for Oregon, I conduct the analysis for the time window 2000 through 2010. As shown in the Table
A2, standard deduction is lower in 2006 and in 2004 than any other observed year. Therefore, I de ine
a policy dummy to be unity for years 2004 and 2006 for the residents of Oregon. As reported in Table
A9, the magnitude of the coef icient is close to those found in the baseline speci ication and estimates
are signi icant across all the speci ications.
Therefore, it can be concluded, that the results found in the baseline speci ication, in particular that
both increase in income tax rates and increase in the proportion of itemisers is associated to higher
homeownership through mortgage interest deduction, are robust to a speci ication with wider time
window.
Finally I analyse the common-trend assumption by testing whether coef icient on the year 2000 is sig-
ni icant in treated states. As shown in Table A10 the formal test is satis ied for both New York and
Oregon - the main focus of this study. However, in Pennsylvania it seems that homeownership has
started decreasing already before 2004.
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T A1: Mortgage interest deduction and average tax rates by state

State*

MID
at State
Level

Average
Tax Rate
2000, %

Average
Tax Rate
2002, %

Average
Tax Rate
2004, %

Average
Tax Rate
2006, %

Average
Tax Rate
2008, %

Average
Tax Rate
2010, %

Delta pp
2010 vs
2000

D.C. Yes 7.9 7.3 7.3 7.2 6.2 6.2 - 1.8
Rhode Island** Yes 7.8 7.5 7.5 7.5 7.5 7.5 - 0.3
Vermont Yes 7.6 7.6 7.6 7.6 7.6 7.3 - 0.2
North Dakota Yes 7.2 4.2 4.2 4.2 4.2 3.7 - 3.5
Oregon Yes 7.0 7.0 7.0 7.0 7.0 8.6 1.6
North Carolina Yes 6.9 7.3 7.3 7.3 7.2 6.9 -
Minnesota Yes 6.9 6.8 6.8 6.8 6.8 6.8 - 0.2
Hawaii Yes 6.7 6.4 6.0 6.0 6.0 7.0 0.3
Montana Yes 6.5 6.5 6.5 4.0 4.0 4.0 - 2.5
Idaho Yes 6.0 5.4 5.4 5.4 5.4 5.4 - 0.7
Wisconsin*** Yes 6.0 6.0 6.0 6.0 6.0 6.4 0.4
New Mexico Yes 5.5 5.5 5.1 3.8 3.7 3.6 - 1.9
Maine Yes 5.5 5.5 5.5 5.5 5.5 6.7 1.2
Kansas Yes 5.4 5.4 5.4 5.4 5.4 5.4 -
New York Yes 5.3 5.3 6.0 5.9 5.3 6.2 0.9
California Yes 5.1 5.1 5.1 5.8 5.8 6.1 1.0
Colorado Yes 5.0 4.6 4.6 4.6 4.6 4.6 - 0.4
Iowa Yes 4.9 4.9 4.9 4.9 4.9 4.9 -
Delaware Yes 4.8 4.6 4.6 4.6 4.6 4.8 - 0.0
South Carolina Yes 4.6 4.6 4.6 4.6 4.6 4.2 - 0.4
Nebraska Yes 4.4 4.4 4.5 4.5 4.5 4.5 0.1
Arkansas Yes 4.1 4.1 4.1 4.1 4.1 4.1 -
Louisiana Yes 4.0 4.0 4.0 4.0 4.0 4.0 -
Mississippi Yes 4.0 4.0 4.0 4.0 4.0 4.0 -
Kentucky Yes 4.0 4.0 4.0 4.3 4.3 4.3 0.3
Virginia Yes 3.9 3.9 3.9 3.9 3.9 3.9 -
Arizona Yes 3.9 3.9 3.9 3.9 3.5 3.5 - 0.4
Missouri Yes 3.8 3.8 3.8 3.8 3.8 3.8 -
Alabama Yes 3.7 3.7 3.7 3.7 3.7 3.7 -
Oklahoma Yes 3.5 3.5 3.6 3.5 3.0 3.0 - 0.5
Georgia Yes 3.5 3.5 3.5 3.5 3.5 3.5 -
Maryland Yes 3.5 3.5 3.4 3.4 4.3 4.5 1.0
Tennessee**** No 6.0 6.0 6.0 6.0 6.0 6.0 -
Massachusetts No 6.0 5.6 5.3 5.3 5.3 5.3 - 0.7
New Hampshire**** No 5.0 5.0 5.0 5.0 5.0 5.0 -
West Virginia No 4.8 4.8 4.8 4.8 4.8 4.8 -
Utah No 4.7 4.7 4.7 4.7 5.0 5.0 0.3
Michigan No 4.4 4.2 4.0 3.9 4.4 4.4 - 0.1
Ohio No 4.2 4.3 4.3 4.1 3.8 3.4 - 0.8
Connecticut No 3.8 3.8 4.0 4.0 4.0 4.8 1.1
New Jersey No 3.5 3.5 4.6 4.6 4.6 4.6 1.1
Indiana No 3.4 3.4 3.4 3.4 3.4 3.4 -
Illinois No 3.0 3.0 3.0 3.0 3.0 3.0 -
Pennsylvania No 2.8 2.8 3.1 3.1 3.1 3.1 0.3
Alaska No - - - - - - -
Florida No - - - - - - -
Nevada No - - - - - - -
South Dakota No - - - - - - -
Texas No - - - - - - -
Washington No - - - - - - -
Wyoming No - - - - - - -

Source: Author's computations based on State income tax form, CCH State Tax Handbook; information available at
www.taxfoundation.org; Morris and Wang (2012) and ITEP (2011)
∗ States are listed in decreasing order of average tax rate in the year 2000.
∗∗ As of the year 2011 Rhode Island eliminated the use of the itemised deductions.
∗∗∗ Wisconsin provides tax credit.
∗∗∗∗ Tennessee and New Hampshire tax only investment income.
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T A2: Standard deduction for single or separately iling couples by state, USD

State*

Standard
Deduction
2000, US$

Standard
Deduction
2002, US$

Standard
Deduction
2004, US$

Standard
Deduction
2006, US$

Standard
Deduction
2008, US$

Standard
Deduction
2010, US$

New York 7,500 7,500 7,500 7,500 7,500 7,500
Wisconsin 5,200 7,440 7,790 8,140 8,790 9,440
Idaho 4,300 4,550 4,750 5,000 5,350 5,700
Minnesota 4,300 4,550 4,750 5,000 5,350 5,450
Nebraska 4,300 4,550 4,750 4,980 5,350 5,700
NewMexico 4,300 4,550 4,750 5,000 5,150 5,700
South Carolina 4,300 4,550 4,750 5,000 5,350 5,700
Maine 4,300 4,400 4,750 5,000 5,450 5,700
Missouri 4,300 4,400 4,750 5,000 5,150 5,700
Utah 4,250 4,550 4,750 5,000 5,450 5,700
North Dakota na 4,550 4,750 5,000 5,350 5,700
Rhode Island na na 4,750 5,000 5,350 5,700
Vermont na na na 5,000 5,350 5,700
Arizona 3,600 3,600 4,050 4,125 5,450 4,677
Delaware 3,250 3,250 3,250 3,250 3,250 3,250
Montana 3,020 3,130 3,330 3,560 3,810 1,750
Kansas 3,000 3,000 3,000 3,000 3,000 3,000
Virginia 3,000 3,000 3,000 3,000 3,000 3,000
North Carolina 3,000 3,000 3,750 3,000 3,000 3,000
California 2,642 2,960 3,070 3,254 3,516 3,637
New Hampshire na na na na 2,400 2,400
Georgia 2,300 2,300 2,300 2,300 2,300 2,300
Mississippi 2,300 2,300 2,300 2,300 2,300 2,300
D.C. 2,000 2,000 1,000 2,000 2,500 2,000
Alabama 2,000 2,000 2,000 2,000 2,000 2,000
Arkansas 2,000 2,000 2,000 2,000 2,000 2,000
Maryland 2,000 2,000 2,000 2,000 2,000 2,000
Oklahoma 2,000 2,000 2,000 2,000 2,000 4,250
Oregon 1,800 1,800 1,670 1,770 1,850 1,945
Hawaii 1,500 1,500 1,500 1,500 1,500 2,000
Kentucky 1,500 1,700 1,830 1,910 2,050 2,190
Iowa 1,460 1,470 1,550 1,610 1,750 1,750
Alaska - - - - - -
Connecticut - - - - - -
Florida - - - - - -
Illinois - - - - - -
Indiana - - - - - -
Massachusetts - - - - - -
Michigan - - - - - -
Nevada - - - - - -
New Jersey - - - - - -
Ohio - - - - - -
Pennsylvania - - - - - -
South Dakota - - - - - -
Tennessee - - - - - -
Texas - - - - - -
Washington - - - - - -
West Virginia - - - - - -
Wyoming - - - - - -
Colorado na na na na na na
Louisiana na na na na na na

Source: State income tax form, CCH State Tax Handbook; Information available at www.taxfoundation.org
∗ States are listed in decreasing order of standard deduction in the year 2000.
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T A3: Summary of Income Tax Rates by State

State*
Tax

Bracket, US$ **
Tax Rate
2000, %

Tax Rate
2002, %

Tax Rate
2004, %

Tax Rate
2006, %

Tax Rate
2008, %

Tax Rate
2010, %

Delta 2004
vs. 2002, %

D.C.

- 6.0 5.0 5.0 5.0 4.0 4.0 -
10,000 8.3 7.5 7.5 7.5 6.0 6.0 -
20,000 9.5 9.3 9.3 9.0 6.0 6.0 -
40,000 9.5 9.3 9.3 9.0 8.5 8.5 -

100,000 9.5 9.3 9.3 9.0 8.5 8.5 -

Rhode
Island

- 3.9 3.8 3.8 3.8 3.8 3.8 -
10,000 3.9 3.8 3.8 3.8 3.8 3.8 -
20,000 7.3 7.0 7.0 7.0 7.0 7.0 -
40,000 8.1 7.8 7.8 7.8 7.8 7.8 -

100,000 9.8 9.5 9.5 9.5 9.5 9.5 -

Vermont

- 3.6 3.6 3.6 3.6 3.6 3.6 -
10,000 3.6 3.6 3.6 3.6 3.6 3.6 -
20,000 7.2 7.2 7.2 7.2 7.2 7.0 -
40,000 8.5 8.5 8.5 8.5 8.5 8.3 -

100,000 9.3 9.3 9.3 9.3 9.3 8.9 -

North
Dakota

- 4.4 2.1 2.1 2.1 2.1 1.8 -
10,000 6.4 2.1 2.1 2.1 2.1 1.8 -
20,000 7.9 3.9 3.9 3.9 3.9 3.4 -
40,000 11.2 4.3 4.3 4.3 4.3 3.8 -

100,000 11.2 5.3 5.3 5.3 5.3 4.6 -

Oregon

- 7.0 7.0 7.0 7.0 7.0 7.0 -
10,000 7.0 7.0 7.0 7.0 7.0 7.0 -
20,000 7.0 7.0 7.0 7.0 7.0 7.0 -
40,000 7.0 7.0 7.0 7.0 7.0 7.0 -

100,000 7.0 7.0 7.0 7.0 7.0 10.9 -

North
Carolina

- 6.0 6.0 6.0 6.0 6.0 6.0 -
10,000 7.0 7.0 7.0 7.0 7.0 7.0 -
20,000 7.0 7.0 7.0 7.0 7.0 7.0 -
40,000 7.8 7.8 7.8 7.8 7.8 7.8 -

100,000 7.8 8.3 8.3 8.3 8.0 7.8 -

Minnesota

- 5.5 5.4 5.4 5.4 5.4 5.4 -
10,000 7.2 7.1 7.1 7.1 5.4 5.4 -
20,000 7.2 7.1 7.1 7.1 7.1 7.1 -
40,000 8.0 7.9 7.9 7.9 7.9 7.9 -

100,000 8.0 7.9 7.9 7.9 7.9 7.9 -

Hawaii

- 4.9 4.6 4.1 4.1 4.1 4.1 - 10.8
10,000 7.8 7.5 7.0 7.0 7.0 7.0 - 6.0
20,000 8.4 8.1 7.8 7.8 7.8 7.8 - 3.7
40,000 8.8 8.5 8.3 8.3 8.3 8.3 - 2.9

100,000 8.8 8.5 8.3 8.3 8.3 10.0 - 2.9

Montana

- 3.5 3.5 3.5 3.0 3.0 3.0 -
10,000 7.0 6.5 6.5 6.5 6.5 6.5 -
20,000 9.5 8.5 8.5 6.5 6.5 6.5 -
40,000 11.0 10.5 10.5 6.5 6.5 6.5 -

100,000 11.0 10.5 10.5 6.5 6.5 6.5 -
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Idaho

- 5.7 5.0 5.0 5.0 5.0 5.0 -
10,000 5.7 5.0 5.0 5.0 5.0 5.0 -
20,000 8.2 7.8 7.8 7.8 7.8 7.8 -
40,000 8.2 7.8 7.8 7.8 7.8 7.8 -

100,000 8.2 7.8 7.8 7.8 7.8 7.8 -

Wisconsin

- 5.6 5.4 5.4 5.4 5.4 4.6 -
10,000 6.8 6.5 6.5 6.5 6.5 6.2 -
20,000 6.8 6.5 6.5 6.5 6.5 6.5 -
40,000 6.8 6.5 6.5 6.5 6.5 6.5 -

100,000 6.8 6.8 6.8 6.8 6.8 7.3 -

New
Mexico

- 2.5 3.2 2.5 2.5 2.5 2.5 - 23.4
10,000 4.7 6.0 5.4 5.2 5.0 4.8 - 10.8
20,000 6.6 7.1 7.1 5.2 5.0 4.8 -
40,000 8.1 8.1 7.7 5.2 5.0 4.8 - 4.3

100,000 8.1 8.1 7.7 5.2 5.0 4.8 - 4.3

Maine

- 4.5 4.5 4.5 4.5 4.5 6.5 -
10,000 8.5 8.5 8.5 8.5 8.5 6.5 -
20,000 8.5 8.5 8.5 8.5 8.5 6.5 -
40,000 8.5 8.5 8.5 8.5 8.5 6.5 -

100,000 8.5 8.5 8.5 8.5 8.5 6.9 -

Kansas

- 3.5 3.5 3.5 3.5 3.5 3.5 -
10,000 6.3 6.3 6.3 6.3 6.3 6.3 -
20,000 6.5 6.5 6.5 6.5 6.5 6.5 -
40,000 6.5 6.5 6.5 6.5 6.5 6.5 -

100,000 6.5 6.5 6.5 6.5 6.5 6.5 -

New
York

- 4.3 4.0 4.3 4.3 4.3 4.3 6.3
10,000 5.6 4.5 5.6 5.6 5.6 5.6 23.9
20,000 6.9 5.6 6.9 6.9 6.9 6.9 22.9
40,000 6.9 6.9 7.5 7.4 6.9 6.9 9.5

100,000 6.9 6.9 7.7 7.7 6.9 8.4 12.4

California

- 1.5 1.5 1.5 1.5 1.5 1.8 -
10,000 5.0 4.0 4.0 4.0 4.0 4.3 -
20,000 8.7 7.8 7.8 7.0 7.0 7.3 -
40,000 8.7 7.8 7.8 9.3 9.3 9.6 -

100,000 8.7 7.8 7.8 10.3 10.3 10.6 -

Colorado

- 5.0 4.6 4.6 4.6 4.6 4.6 -
10,000 5.0 4.6 4.6 4.6 4.6 4.6 -
20,000 5.0 4.6 4.6 4.6 4.6 4.6 -
40,000 5.0 4.6 4.6 4.6 4.6 4.6 -

100,000 5.0 4.6 4.6 4.6 4.6 4.6 -

Iowa

- 2.0 2.0 2.0 2.0 2.0 2.0 -
10,000 6.3 6.3 6.3 6.3 6.1 6.1 -
20,000 7.4 7.4 7.4 7.4 6.6 6.6 -
40,000 9.0 9.0 9.0 9.0 8.5 8.5 -

100,000 9.0 9.0 9.0 9.0 8.5 8.5 -
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Delaware

- 3.8 3.1 3.1 3.1 3.1 3.1 -
10,000 5.6 4.8 4.8 4.8 4.8 4.8 -
20,000 6.4 5.4 5.4 5.4 5.4 5.4 -
40,000 6.4 6.0 6.0 6.0 6.0 7.0 -

100,000 6.4 6.0 6.0 6.0 6.0 7.0 -

South
Carolina

- 4.1 4.1 4.1 3.6 3.6 3.0 -
10,000 7.0 7.0 7.0 6.5 6.5 6.5 -
20,000 7.0 7.0 7.0 6.5 6.5 6.5 -
40,000 7.0 7.0 7.0 6.5 6.5 6.5 -

100,000 7.0 7.0 7.0 6.5 6.5 6.5 -

Nebraska

- 3.0 3.0 3.1 3.1 3.1 3.1 2.2
10,000 5.0 5.0 5.1 5.1 5.1 5.1 2.2
20,000 6.7 6.7 6.8 6.8 6.8 6.8 2.4
40,000 6.7 6.7 6.8 6.8 6.8 6.8 2.4

100,000 6.7 6.7 6.8 6.8 6.8 6.8 2.4

Arkansas

- 2.9 2.9 2.9 2.3 2.3 2.3 -
10,000 6.0 6.0 6.0 5.3 5.3 5.3 -
20,000 7.0 7.0 7.0 7.0 7.0 7.0 -
40,000 7.0 7.0 7.0 7.0 7.0 7.0 -

100,000 7.0 7.0 7.0 7.0 7.0 7.0 -

Louisiana

- 2.0 2.0 2.0 2.0 2.0 2.0 -
10,000 4.0 4.0 4.0 4.0 2.0 4.0 -
20,000 4.0 4.0 4.0 6.0 4.0 4.0 -
40,000 6.0 6.0 6.0 6.0 6.0 6.0 -

100,000 6.0 6.0 6.0 6.0 6.0 6.0 -

Mississippi

- 3.5 3.5 3.5 3.5 3.5 3.5 -
10,000 5.0 5.0 5.0 5.0 5.0 5.0 -
20,000 5.0 5.0 5.0 5.0 5.0 5.0 -
40,000 5.0 5.0 5.0 5.0 5.0 5.0 -

100,000 5.0 5.0 5.0 5.0 5.0 5.0 -

Kentucky

- 4.0 4.0 4.0 4.0 4.0 4.0 -
10,000 4.0 4.0 4.0 4.0 4.0 4.0 -
20,000 4.0 4.0 4.0 4.0 4.0 4.0 -
40,000 4.0 4.0 4.0 6.0 6.0 6.0 -

100,000 4.0 4.0 4.0 6.0 6.0 6.0 -

Virginia

- 3.3 3.3 3.3 3.3 3.3 3.3 -
10,000 5.8 5.8 5.8 5.8 5.8 5.8 -
20,000 5.8 5.8 5.8 5.8 5.8 5.8 -
40,000 5.8 5.8 5.8 5.8 5.8 5.8 -

100,000 5.8 5.8 5.8 5.8 5.8 5.8 -

Arizona

- 2.9 2.9 2.9 2.9 2.6 2.6 -
10,000 3.2 3.2 3.2 3.2 2.9 2.9 -
20,000 3.7 3.7 3.7 3.7 3.4 3.4 -
40,000 4.7 4.7 4.7 4.7 4.2 4.2 -

100,000 5.0 5.0 5.0 5.0 4.5 4.5 -
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Missouri

- 3.8 3.8 3.8 3.8 3.8 3.8 -
10,000 3.8 3.8 3.8 3.8 3.8 3.8 -
20,000 3.8 3.8 3.8 3.8 3.8 3.8 -
40,000 3.8 3.8 3.8 3.8 3.8 3.8 -

100,000 3.8 3.8 3.8 3.8 3.8 3.8 -

Alabama

- 3.7 3.7 3.7 3.7 3.7 3.7 -
10,000 3.7 3.7 3.7 3.7 3.7 3.7 -
20,000 3.7 3.7 3.7 3.7 3.7 3.7 -
40,000 3.7 3.7 3.7 3.7 3.7 3.7 -

100,000 3.7 3.7 3.7 3.7 3.7 3.7 -

Oklahoma

- 3.1 3.1 3.1 3.1 3.0 3.0 -
10,000 6.8 6.8 7.0 6.7 3.0 3.0 3.7
20,000 6.8 6.8 7.0 6.7 3.0 3.0 3.7
40,000 6.8 6.8 7.0 6.7 3.0 3.0 3.7

100,000 6.8 6.8 7.0 6.7 3.0 3.0 3.7

Georgia

- 3.5 3.5 3.5 3.5 3.5 3.5 -
10,000 3.5 3.5 3.5 3.5 3.5 3.5 -
20,000 3.5 3.5 3.5 3.5 3.5 3.5 -
40,000 3.5 3.5 3.5 3.5 3.5 3.5 -

100,000 3.5 3.5 3.5 3.5 3.5 3.5 -

Maryland

- 3.5 3.5 3.4 3.4 3.4 3.4 - 0.7
10,000 3.5 3.5 3.4 3.4 3.4 3.4 - 0.7
20,000 3.5 3.5 3.4 3.4 3.4 3.4 - 0.7
40,000 3.5 3.5 3.4 3.4 3.4 3.4 - 0.7

100,000 3.5 3.5 3.4 3.4 5.5 5.5 - 0.7

Tennessee

- 6.0 6.0 6.0 6.0 6.0 6.0 -
10,000 6.0 6.0 6.0 6.0 6.0 6.0 -
20,000 6.0 6.0 6.0 6.0 6.0 6.0 -
40,000 6.0 6.0 6.0 6.0 6.0 6.0 -

100,000 6.0 6.0 6.0 6.0 6.0 6.0 -

Massachu-
setts

- 6.0 5.6 5.3 5.3 5.3 5.3 - 5.4
10,000 6.0 5.6 5.3 5.3 5.3 5.3 - 5.4
20,000 6.0 5.6 5.3 5.3 5.3 5.3 - 5.4
40,000 6.0 5.6 5.3 5.3 5.3 5.3 - 5.4

100,000 6.0 5.6 5.3 5.3 5.3 5.3 - 5.4

New
Hampshire

- 5.0 5.0 5.0 5.0 5.0 5.0 -
10,000 5.0 5.0 5.0 5.0 5.0 5.0 -
20,000 5.0 5.0 5.0 5.0 5.0 5.0 -
40,000 5.0 5.0 5.0 5.0 5.0 5.0 -

100,000 5.0 5.0 5.0 5.0 5.0 5.0 -

West
Virginia

- 3.0 3.0 3.0 3.0 3.0 3.0 -
10,000 4.0 4.0 4.0 4.0 4.0 4.0 -
20,000 4.5 4.5 4.5 4.5 4.5 4.5 -
40,000 6.3 6.3 6.3 6.3 6.3 6.3 -

100,000 6.3 6.3 6.3 6.3 6.3 6.3 -
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Utah

- 4.7 4.7 4.7 4.7 5.0 5.0 -
10,000 4.7 4.7 4.7 4.7 5.0 5.0 -
20,000 4.7 4.7 4.7 4.7 5.0 5.0 -
40,000 4.7 4.7 4.7 4.7 5.0 5.0 -

100,000 4.7 4.7 4.7 4.7 5.0 5.0 -

Michigan

- 4.4 4.2 4.0 3.9 4.4 4.4 - 4.8
10,000 4.4 4.2 4.0 3.9 4.4 4.4 - 4.8
20,000 4.4 4.2 4.0 3.9 4.4 4.4 - 4.8
40,000 4.4 4.2 4.0 3.9 4.4 4.4 - 4.8

100,000 4.4 4.2 4.0 3.9 4.4 4.4 - 4.8

Ohio

- 1.1 1.1 1.1 1.1 1.0 0.9 -
10,000 3.2 3.3 3.3 3.2 2.9 2.6 -
20,000 4.3 4.5 4.5 4.3 3.9 3.5 -
40,000 5.8 6.0 6.0 5.8 5.3 4.8 -

100,000 7.2 7.5 7.5 7.2 6.6 5.9 -

Connecticut

- 3.0 3.0 3.0 3.0 3.0 3.0 -
10,000 4.5 4.5 5.0 5.0 5.0 5.0 11.1
20,000 4.5 4.5 5.0 5.0 5.0 5.0 11.1
40,000 4.5 4.5 5.0 5.0 5.0 5.0 11.1

100,000 4.5 4.5 5.0 5.0 5.0 6.5 11.1

New
Jersey

- 1.4 1.4 1.4 1.4 1.4 1.4 -
10,000 1.4 1.8 1.4 1.4 1.4 1.4 - 20.0
20,000 2.6 3.0 2.6 2.6 2.6 2.6 - 11.8
40,000 5.9 5.9 5.9 5.9 5.9 5.9 -

100,000 5.9 5.9 9.0 9.0 9.0 9.0 50.9

Indiana

- 3.4 3.4 3.4 3.4 3.4 3.4 -
10,000 3.4 3.4 3.4 3.4 3.4 3.4 -
20,000 3.4 3.4 3.4 3.4 3.4 3.4 -
40,000 3.4 3.4 3.4 3.4 3.4 3.4 -

100,000 3.4 3.4 3.4 3.4 3.4 3.4 -

Illinois

- 3.0 3.0 3.0 3.0 3.0 3.0 -
10,000 3.0 3.0 3.0 3.0 3.0 3.0 -
20,000 3.0 3.0 3.0 3.0 3.0 3.0 -
40,000 3.0 3.0 3.0 3.0 3.0 3.0 -

100,000 3.0 3.0 3.0 3.0 3.0 3.0 -

Pennsylvania

- 2.8 2.8 3.1 3.1 3.1 3.1 9.6
10,000 2.8 2.8 3.1 3.1 3.1 3.1 9.6
20,000 2.8 2.8 3.1 3.1 3.1 3.1 9.6
40,000 2.8 2.8 3.1 3.1 3.1 3.1 9.6

100,000 2.8 2.8 3.1 3.1 3.1 3.1 9.6

Alaska

- - - - - - - -
10,000 - - - - - - -
20,000 - - - - - - -
40,000 - - - - - - -

100,000 - - - - - - -
Continued on next page
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Florida

- - - - - - - -
10,000 - - - - - - -
20,000 - - - - - - -
40,000 - - - - - - -

100,000 - - - - - - -

Nevada

- - - - - - - -
10,000 - - - - - - -
20,000 - - - - - - -
40,000 - - - - - - -

100,000 - - - - - - -

South
Dakota

- - - - - - - -
10,000 - - - - - - -
20,000 - - - - - - -
40,000 - - - - - - -

100,000 - - - - - - -

Texas

- - - - - - - -
10,000 - - - - - - -
20,000 - - - - - - -
40,000 - - - - - - -

100,000 - - - - - - -

Washington

- - - - - - - -
10,000 - - - - - - -
20,000 - - - - - - -
40,000 - - - - - - -

100,000 - - - - - - -

Wyoming

- - - - - - - -
10,000 - - - - - - -
20,000 - - - - - - -
40,000 - - - - - - -

100,000 - - - - - - -

Source: Author's computations based on State income tax form, CCH State Tax Handbook; information available at
www.taxfoundation.org
Notes: Value of income tax rates reported in the table is rounded to the nearest tenth, but the percentage increase from
2004 to 2002 is computed using not rounded tax rates. Thus, the discrepancy between reported differences and those
computed using the tax rates reported in the table are due to the rounding.
∗ States are listed in decreasing order of average tax rate in the year 2000.
∗∗ Dollar values of tax brackets are normalised such as to be comparable to the tax brackets provided by Taxsim Table:
"State taxes for representative taxpayers through time" available at http://users.nber.org/ taxsim/state-tax-tables/
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T A8: OLS Regressions of homeownership: changes in income tax rates in New York State be-
tween 2000 and 2010

Fixed Effects
(1) (2) (3)

Increase in Marginal Tax Rate in New York 0.511*** 0.492*** 0.426***
(0.069) (0.067) (0.056)

Marginal Tax Rate in New York -0.953 -1.516** -1.079
(0.696) (0.686) (0.725)

Marginal Tax Rate in Other States 0.774*** 0.257 0.271
(0.245) (0.245) (0.237)

IHS Income 0.005*** 0.005***
(0.001) (0.001)

Nr. Family Members 0.045*** 0.045***
(0.005) (0.005)

Nr. Children -0.018** -0.018**
(0.007) (0.007)

Married 0.190*** 0.190***
(0.017) (0.018)

Self-employed 0.018* 0.018*
(0.009) (0.009)

Unemployed 0.018* 0.018*
(0.010) (0.009)

Retired -0.005 -0.005
(0.010) (0.011)

Mean Control Group 0.618 0.618 0.618
Average change in MTR in New York, pp 0.08 0.08 0.08
Observations 32,152 32,152 32,152
R-squared 0.013 0.057 0.058
Individual Fixed Effects YES YES YES
Year FE YES YES YES
State-level controls YES

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Note: The dependent variable is an indicator that a household owns its residence and it takes value zero if a household
is a renter. The table shows the result of estimating individual ixed effects models. Individual level data is from PSID
waves 2001- 2011. Control group are states that never changed iscal policy between 2000 and 2010. Other states
are those, that had minor changes in iscal policy in any given year between 2000 and 2010. Observations for Oregon
and Pennsylvania are excluded from the regression. Individual controls include inverse hyperbolic sine transformation
of income, number of children and number of family members residing together, indicators for head of the household
being married, self-employed, unemployed or retired. State level controls include seasonally adjusted unemployment,
house price index, Log Real GDP and Log Real GDP per capita. All standard errors are clustered by state. *** p<0.01, **
p<0.05, * p<0.1
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T A10: Homeownership trends between 2000 and 2004

Pooled Cross-Section Fixed-effects
(1) (2) (3) (4) (5) (6)

Post-treatment

New York#Year 2004 0.033*** 0.039*** 0.049*** 0.021*** 0.023*** 0.022***
(0.007) (0.006) (0.008) (0.007) (0.007) (0.007)

Pennsylvania#Year 2004 -0.034*** -0.020*** -0.015** -0.026*** -0.024*** -0.025***
(0.007) (0.006) (0.007) (0.007) (0.007) (0.007)

Oregon#Year 2004 0.088*** 0.055*** 0.069*** 0.026*** 0.025** 0.019*
(0.007) (0.006) (0.007) (0.010) (0.010) (0.010)

Other States#Year 2004 -0.000 -0.004 0.003 0.001 0.001 -0.004
(0.009) (0.008) (0.010) (0.008) (0.008) (0.008)

Pre-treatment

New York#Year 2000 -0.008* -0.000 -0.011 0.001 -0.002 -0.002
(0.004) (0.003) (0.007) (0.006) (0.006) (0.007)

Pennsylvania#Year 2000 0.028*** 0.012*** 0.010* 0.030*** 0.025*** 0.024***
(0.004) (0.003) (0.006) (0.007) (0.007) (0.008)

Oregon#Year 2000 0.022*** -0.007** -0.010 -0.017* -0.012 -0.008
(0.004) (0.004) (0.007) (0.009) (0.010) (0.011)

Other States#Year 2000 0.006 0.004 -0.000 0.009 0.010 0.011
(0.007) (0.007) (0.008) (0.008) (0.008) (0.008)

Fixed-effects

NewYork -0.096*** -0.162*** -0.086***
(0.015) (0.013) (0.012)

Pennsylvania -0.006 -0.005 0.012
(0.015) (0.013) (0.009)

Oregon -0.028* -0.058*** -0.073***
(0.015) (0.013) (0.015)

Other States 0.012 -0.005 0.003
(0.026) (0.025) (0.013)

Year 2000 -0.011*** -0.015*** -0.049*** -0.033*** -0.033*** -0.017
(0.004) (0.003) (0.014) (0.006) (0.006) (0.011)

Year 2004 -0.008 -0.010 0.008 0.023*** 0.021*** 0.025***
(0.007) (0.006) (0.009) (0.006) (0.006) (0.008)

DV Mean Control Group 0.636 0.636 0.636 0.636 0.636 0.636
Observations 21,443 21,443 21,443 21,443 21,443 21,443
R-squared 0.002 0.269 0.277 0.012 0.040 0.041
Socio-demographic controls YES YES YES YES
State-level controls YES YES
Individual Fixed Effects YES YES YES

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Note: The dependent variable is an indicator that a household owns its residence and it takes value zero if a household
is a renter. The table shows the result of estimating OLS models using: models (1)-(3) - pooled cross-section; models
(4)-(6) - panel regressions. Individual level data is from PSID waves 2001- 2005. Control group are states that never
changed iscal policy between 2000 and 2010. Other states are those, that had minor changes in iscal policy in any
given year between 2000 and 2010. Individual controls include inverse hyperbolic sine transformation of income, age
of the head of the household, number of children and number of family members residing together, indicators for head
of the household beingmale, married, having at least 12 years of education (college), being self-employed, unemployed
or retired. State level controls include seasonally adjusted unemployment, house price index, Log Real GDP and Log
Real GDP per capita. All standard errors are clustered by state. *** p<0.01, ** p<0.05, * p<0.1
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