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Abstract

This paper examines the effect of homeownership on mobility and labor income and provides
new evidence that owning a home makes workers less likely to move in response to labor mar-
ket shocks. To identify this effect, I develop and estimate a structural dynamic model of housing
choices, migration decisions and labor market outcomes. I find that owning a home has a large
negative effect on the probability of moving in response to a labor market shock and a small neg-
ative effect on labor income. Owners suffering from a decrease in home equity are 40 percent less
mobile. I conduct two policy experiments. The first shows that the home mortgage deduction has
a positive effect on homeownership, affects mobility and creates an incentive to buy larger houses.
Second, I find that if the down payment requirement for buying a home is eliminated, homeown-
ership exhibits a large increase, while the mobility and labor income of households experiencing

negative labor market shocks decrease.
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1 Introduction

Substantial public resources are used to subsidize homeownership in the United States. In 2009, the
federal government lost 146 billion dollars in potential tax revenue to home mortgage interest and
property tax deductions, and capital gains tax exclusions on home sales.! The usual justification for
these subsidies is that homeownership has positive externalities (Glaeser and Shapiro (2003)). For
instance, homeownership may encourage investment in local amenities and social capital because
homeowners tend to spend more years in a community than do renters and community quality is
capitalized into home values (DiPasquale and Glaeser (1999)). These positive effects, however, must
be weighed against the potentially negative effects of homeownership on mobility and labor market
outcomes. In particular, because of the high transaction costs associated with homeownership, home-
owners may be less inclined to move in response to economic shocks or more attractive job offers
(Oswald (1996)). This paper develops and estimates the first structural dynamic model of housing
choices, residential location and labor market outcomes to estimate the effect of homeownership on
geographic mobility and labor income.

Previous attempts to estimate this effect have used renters as the control group for homeowners
or have used aggregate data.? In this paper I argue that both approaches are misleading because
renters are not comparable to homeowners and aggregate data studies are usually affected by omitted
variable and measurement error biases. By explicitly modeling housing and migration choices the
results of this paper control for omitted variables and reverse causality issues that affect existing
empirical evidence.

In the model, households maximize their lifetime utility by choosing whether to own or rent a
house, where to live, how much to save and how much to spend on housing services. The model
includes several channels that could be driving the observed relationship between homeownership,
mobility and labor income. Specifically, the decision to buy a home is affected by the following
factors in the model: liquidity constraints, expected mobility, home price appreciation, access to a
home equity line of credit, tax benefits and having more discretion over the way the house is used
and modified. At the same time, mobility decisions are affected by job offers from other locations,
wage shocks, housing shocks, moving costs and geographic differences in home values, rents and

wages. Because unobservable individual traits may affect both housing and mobility decisions, I also

!Figure obtained from the Budget of the U.S. Government, Fiscal year 2010, Office of Management and Budget. This
figure does not include the implicit federal subsidy to the three government-sponsored housing enterprises (such as Fannie
Mae), which was 23 billion dollars in 2003 (Congressional Budget Office (2004))

%See Dietz and Haurin (2003) for a literature review.



control for unobserved heterogeneity.

The current number of children as well as expectations regarding future family size are included
in the model because mobility and housing decisions are likely to be affected by fertility choices. The
current number of children has a direct effect on utility because consumption and housing services
enter the utility function in per capita terms. The number of children also affects transaction costs
indirectly. As family size increases, house size must also increase in order to maintain a given level
of utility. Moving expenses are also allowed to vary with the number of children.

I estimate the model using the Panel Survey of Income Dynamics (PSID) from 1984 to 1997 and
use the model to assess the extent to which transaction costs affect migration choices and labor mar-
ket outcomes. To do this, I assume that homeowners face an unexpected elimination of transaction
costs at the time of receiving a labor market shock. In this way, I can compare the actual choices of
homeowners to the choices they would make in a counterfactual scenario where they had the same
moving costs as renters. I find that owning a home at the time of receiving a negative labor market
shock decreases the probability of moving by a third. Owning a home also decreases the likelihood
of taking a more attractive job offer in a different location. Therefore, homeownership has a negative
effect on labor income through these channels. I also find that homeowners suffering from a decrease
in home equity are less likely to move to another location, thereby exacerbating the effect of nega-
tive labor market shocks on their labor income. Another important result is that the estimated effect
of homeownership on mobility is considerably smaller than suggested by comparing homeowners
against renters.

Estimating structural parameters allows me to quantify the effect of different policy experiments
on mobility and labor income. Using the model, it is possible to generate a simulated dataset where
individuals who optimally chose to buy a house in the real data may instead choose to rent under
a different set of incentives, that is, I use the model to generate a control group for homeowners. I
estimate the impact of two policy changes on housing choices, mobility and income. First, I assume
that the tax deduction on mortgage interest payments is eliminated. I find that eliminating this tax
incentive decreases homeownership and affects mobility choices. In addition, I find that the average
house size decreases, i.e., the deduction introduces an incentive to buy bigger homes.

Second, motivated by recent changes in the housing market, I examine the effects of eliminating
the down payment requirement. This policy has a substantial effect on homeownership and mobility.
In particular, the probability of owning a home increases dramatically and the mobility rate of low-

income households increases, as they become less liquidity constrained to afford a move. In contrast,



the mobility rate of higher-income households decreases, as they buy larger homes in their current
location, thereby increasing their moving costs. In addition, the average mobility and labor income
decreases among all households experiencing negative labor market shocks.

This paper makes three contributions. First, it develops and estimates a novel structural dynamic
model of housing choices, residential location and labor market outcomes. This paper demonstrates
that a very rich econometric model of optimal dynamic migration and housing decisions is feasible
and capable of matching the main features of the data. Second, this paper shows that owning a
home has a negative effect on mobility and labor income while controlling for the potential reverse
causality and endogeneity issues that affect existing empirical studies. Having a consistent estimate
of this effect is relevant for policies that affect the housing market, as they could otherwise have
unintended consequences on individuals” mobility choices and job market careers. Finally, this is the
first paper to show that changes in the home mortgage interest deduction and the down payment
requirement affect geographic mobility and labor market outcomes. Hence, this paper contributes to
the current debate about the effects of these policy instruments on the economy.

The results of this paper contribute to the literature on how regions adjust to shocks. Blanchard
and Katz (1992) find that most of the adjustment of states to shocks is through movements of la-
bor. This paper shows that homeownership slows down the adjustment process after a labor market
shock. This paper also provides empirical support for macroeconomic models of mismatch in the
labor market. For instance, to explain why unemployment and job vacancies coexist, Shimer (2007)
develops a theory of mismatch where unemployed workers are attached to an occupation and a ge-
ographic location in which jobs are currently scarce. In this paper, I find that household heads may
reject better job offers from other regions if the moving cost - which includes both out-of-pocket ex-
penses and the loss of a region-specific utility premium - is too high. Finally, this paper contributes
to the literature on the positive effects of homeownership. In a well-known study, DiPasquale and
Glaeser (1999) claim that homeownership gives individuals an incentive to invest in social capital be-
cause homeownership creates barriers to mobility. The authors reach this conclusion by using renters
as the comparison group. However, I find that using renters as the control group over-estimates the
impact of homeownership on mobility. As a result, using renters as the control group may also over-
estimate the effect of homeownership on the incentives to invest in social capital.

The remainder of the paper proceeds as follows. Section 2 motivates the paper by showing that
its main hypothesis is at the core of the current debate about the role of homeownership in the United

States and briefly describes the previous attempts to estimate the effect of homeownership on labor



market outcomes. Section 3 describes the data used in this paper and shows some descriptive statis-
tics to highlight the mechanisms that might be driving these empirical facts, which will be included in
the structural model. Section 4 presents the structural model, Section 5 outlines the solution method
and Section 6 describes the estimation process as well as the fit and the robustness of the model.
Section 7 uses the model to generate counterfactual scenarios to assess the effect of homeownership
on mobility and labor income. Section 8 conducts policy experiments considering the effect of lig-
uidity constraints and the home mortgage interest deduction on homeownership, mobility and labor

income. Finally, Section 9 concludes.

2 Motivation and Literature Review

Government efforts to increase homeownership are often justified with reference to a large body of
literature that documents an association between homeownership and positive socioeconomic out-
comes. In a well-known study, DiPasquale and Glaeser (1999) claim that homeownership encourages
investment in local amenities and social capital. The authors reach this conclusion by estimating OLS
regressions using externality-creating variables as the dependent variables and home tenure status
as the explanatory variable.? Haurin, Parcel, and Haurin (2002) and Green and White (1997) claim
that homeownership has a positive effect on children and teenagers human capital. All of the above
papers argue that a large portion of these positive effects of homeownership arise from the lower
mobility of homeowners.*

During the recent housing crisis, however, scholars and the media have raised concerns that
homeownership may add some frictions to the labor market, thereby slowing recovery.> This hy-

pothesis has been previously tested in the literature. In a seminal paper, Oswald (1996) claimed that

the high unemployment of the Western economies has been produced by the rise of homeownership.

*The authors also estimate these equations using an instrument for homeownership status. However, as the authors
also recognize, the instrument has some limitations.

*In addition, homeownership is associated with greater political and social activity ( Glaeser and Sacerdote (2000)),
lower crime rates (Alba, Logan, and Bellair (1994)), better physical health (Macintyre, Ellaway, Der, Ford, and Hunt (1998)).
See Dietz and Haurin (2003) for a literature review.

5For instance, Paul Krugman has expressed this view in his New York Times column, stating, "(...) the costs and hassle
of selling one home and buying another (...) tend to make workers reluctant to go where the jobs are (...). Right now,
economic distress is concentrated in the states with the biggest housing busts: Florida and California have experienced
much steeper rises in unemployment than the nation as a whole." See also Narayana Kocherlakota’s speech "Back Inside the
FOMC" (September 8, 2010 ), "The Case Against Homeownership" (Time Magazine, September 6, 2010), "Homeownership
is Overrated" (The Wall Street Journal (Eastern Edition), June 7, 2010), "The Road Not Taken" (The Economist, March 26,
2009), "Home Not-So-Sweet Home" (The New York Times, June 23, 2008), "Buy a house, Lose Your Job?" (Slate, November
7,1997), "Homeownership’s Downsides" (The Atlantic, July 2, 2009), "Housebound" (The Atlantic, December 7, 2007), "Oh,
Give Me a Home Without a Subsidized Loan" (The Christian Science Monitor, October 2, 2009)



He estimates cross-country regressions and cross-state regressions for the U.S. and finds that a 10
percentage point rise in homeownership is associated with a 2 point increase in the unemployment
rate. This hypothesis has also been tested using micro data. Green and Hendershott (2001) find that
homeowners who become unemployed find work less quickly than renters. Most of the empirical
evidence, however, shows that homeowners have lower unemployment rates and higher wages than
renters.®

Existing empirical evidence has some limitations. First, studies using aggregate data are usually
affected by omitted variable and measurement error biases. More specifically, the correlation between
countries” unemployment and homeownership rates might be driven by variables that are difficult
to measure or that are unobservable to the researcher, such as housing and labor market policies. In
addition, the fact that aggregate variables are usually measured with error might introduce a bias
in the estimates. Second, papers using micro data implicitly define renters as the control group for
homeowners. In section 3 I show that renters are different from homeowners in several aspects,
suggesting that they are not a good control group for homeowners.

To my knowledge, this is the first paper that provides an estimate of the causal effect of home-
ownership on mobility and labor market outcomes that does not use aggregate data or renters as the
comparison group.

In contrast to previous structural dynamic models of housing choices, I assume that labor income
is endogenous and to control for the effect of selective migration I estimate the income process simul-
taneously with other structural parameters. Bajari, Chan, Krueger, and Miller (2009) and Li, Liu, and
Yao (2009) estimate structural dynamic models of housing demand, but estimate the income process
separately from other structural parameters. While this paper emphasizes the relationship between
housing and migration choices, Bajari, Chan, Krueger, and Miller (2009) and Li, Liu, and Yao (2009)
include mobility but only as an exogenous shock; that is, households do not choose where to move.

This model improves on previous work by introducing geographic differences in housing prices
as an incentive for migration decisions. Kennan and Walker (2003) estimate a structural dynamic
model of migration decisions and find that location choices are substantially affected by income
prospects. However, their model does not include housing choices. This paper is closely related to
Gemici (2007) in terms of general approach, but while this paper chooses a unitary model of house-

hold migration, Gemici (2007) shows that intra-household bargaining is an important determinant

fSee Coulson and Fisher (2009), Coulson and Fisher (2002), Munch, Rosholm, and Svarer (2008) and Van Leuvensteijn
and Koning (2004)



of migration decisions. However, Gemici (2007) does not consider the link between housing and
migration choices.

This paper is also related to Kaplan (2009) as both study the connection between labor market
risk and individuals’ living arrangements at different points of the life cycle. While Kaplan (2009)
finds that the option to move in and out of the parental home is an important insurance against
labor market risk for youths, I find that home tenure and house size choices affect the way married

households cope with labor market shocks.

3 Homeownership, Mobility and Labor Market Outcomes

This section provides descriptive statistics on homeownership, mobility and labor market outcomes.
Throughout the paper I use data from the Panel Survey of Income Dynamics (PSID) from 1980 to
1997, and restrict the sample to households whose head is male, white and between 25 and 50 years
old. Because changes in marital status are likely to have an impact on both migration and housing
choices, I only keep households who are always married while in the sample. Section 3.1 shows that
homeowners are different from renters in every variable considered. In addition, it shows that there
are significant changes in key economic variables as households make the transition from renting to
owning a house. Section 3.2 presents some suggestive evidence that renters respond more flexibly
to labor market shocks than do homeowners. Finally, Section 3.3 summarizes possible mechanisms
driving the observed patterns and briefly outlines the basic elements of the structural model devel-

oped in section 4.

3.1 Homeowners and Renters

Table 1 shows different characteristics of homeowners and renters. The first two columns report
sample averages and the third one shows the difference in means and standard errors. All the dif-
ferences are statistically different from zero, that is, homeowners are different from renters in every
variable considered. Homeowners have higher levels of education, are older and have more savings
than renters. They have higher incomes, lower unemployment rates and change jobs less frequently.
They have more children and live in larger houses, and the number of rooms per person is larger.
Finally, homeowners” mobility rates are considerably lower than those of renters. For instance, while

the probability of an inter-state move is 7.7 percent for renters, that figure for homeowners is only 2



percent.”

However, individuals who eventually become homeowners are not always richer and less mobile
than renters. In fact, these differences exhibit significant variation over the life cycle. Figure 1 plots
transitions in mobility, income and fertility as households make the transition from renting to owning
a house.® To facilitate comparisons, the same statistics are computed for individuals who always
rented or owned a house over the period.” Figure 1 (a) shows that mobility rates sharply drop when
households become homeowners.!? This pattern is also observed when using a definition of mobility
that includes only long distance moves. Figure 1 (b) shows that the probability of an inter-State move
decreases when households become homeowners. Figure 1 (c) shows that this transition is reflected
in job mobility, defined as the share of households heads who change jobs during the past year,
although the transition is smoother.

Figures 1 (d), (e) and (f) show changes in the head’s labor income and total household labor
income. Before buying a house, households who eventually become homeowners have income levels
similar to those of households who always rent. However, they experience significant income growth
as they make the transition to homeownership. Eventually, these new homeowners catch up with
households who always owned a house throughout the sample period and at that point their income
growth decreases.

To check if these transitions are driven by fertility, Figure 1 (g) plots the number of children during
the transition to homeownership. While there is a large increase in the number of children after
buying a house, the differences between the transition sample and those who always own or rent are
smaller in magnitude when compared to the transitions in income and mobility. In fact, the three
groups seem to experience the same transition over time.

In summary, homeowners move less and are better off than renters in several socioeconomic
characteristics. Before transitioning to homeownership, homeowners experience an increase in labor

income. After buying a house, mobility and income growth both decline.

"These results still hold if I restrict the sample to individuals less than 35 years old; that is, they are not driven by life
cycle patterns only.

¥Because households become homeowners in different years, the number of observations is not constant along the
horizontal axis. For instance, for an individual who becomes homeowner in the second year of the sample, an observation
for 10 years before buying a house is not available.

°Age averages were translated into "years relative to home buying" averages by weighting the age averages. For in-
stance, if 30 percent of the individuals were 30 years old two years before buying a house, and 70 percent of the individuals
were 35 years old two years before buying a house, then the appropriate comparison group of those who eventually make
the transition from renting to owning a home is a sample with 30 percent of 30-year-old individuals and 70 percent of
35-year-old individuals.

!0This variable is computed using responses to question "Have you (HEAD) moved any time since the spring of (Year)?"
in the PSID. This definition of mobility includes both short and long distance moves.



3.2 Labor Market Shocks

To examine the causal relationship between homeownership and mobility we need to consider an
appropriate control group for homeowners. That is, we need a group of individuals who share the
same observable and unobservable characteristics as homeowners with the exception of their home
tenure choice. In this section, I estimate the different response to negative labor market shocks among
homeowners and renters while holding characteristics such as number of children, age and time-
invariant unobserved heterogeneity constant. In section 7, I show that the structural model replicates
the results from this section. I also show that reduced-form estimates using renters as the control
group are biased, that is, the estimated effects are different when using the counterfactual generated
by the model.

Following Krueger and Summers (1988) I define a negative labor market shock as losing a job
because the company folded or the individual was laid off.!! It is important to note that the paper
proposes not only that homeowners are less able to move away from negative labor market shocks,
but also that they are less able to move in response to job offers in other locations. However, I do not
consider the effect of positive labor income shocks in this section because only accepted job offers are
observed.!?

Table 2 shows the parameter estimates of the following linear model:

Yit = ,80 + 517t08h06ki,t:t0 + Bl,t2t0+1 ShOCki,tZto—i-l + (1)
+Bg 4, shocki 1—t, - home_owner; ty + B2 454 +15hocki 1>ty - home_owner; ¢, +

+B3home_owner; s + I'X + €4,

where home_owner; ; is a dummy variable equal to one if the household is a homeowner. The vari-
able shock; j, is a dummy variable equal to one in the year in which the household head loses his job
(k = to) or one year or more after the job loss (k = to + 1). The coefficients 3, j reflect the change
in the dependent variable for renters k periods after the shock. The coefficients 3, ;, capture the dif-
ferential change in y;; for homeowners. To control for other factors that could be correlated with

both mobility and homeownership status, the vector X contains a set of individual characteristics

"More specifically, T use the response to the question "What happened with that employer—did the company go out
of business, were you laid off, did you quit, or what?" in the PSID. I define a negative labor market shock as losing a job
because the "Company folded /changed hands/moved out of town; employer died /went out of business" or the individual
was "Laid off; fired".

"2In the structural model, T estimate the data generating process of both negative and positive labor market shocks.



such as age, number of children and household fixed effects. The sample also includes individuals
who were not subject to negative labor market shocks as controls. Equation (1) is estimated using
different dependent variables y; ;. First, I use three different measures of mobility: the first measure
of mobility is any type of move, the second only considers inter-state moves and the third reflects
moves across Census Divisions. Second, I use the following labor market variables as the dependent
variables: unemployment status and log total labor income.

Table 2 shows that owners have substantially lower mobility rates than renters and that they are
less likely to move at the time of receiving a labor market shock. This result holds for the three
measures of mobility. The probability of remaining unemployed is not statistically different from the
pre-shock level one or more years after the shock for renters. In contrast, the shock seems to have a
permanent effect on homeowners” unemployment: one or more years after the shock, homeowners’
unemployment rate is almost 6 percentage points higher than the pre-shock value. Accordingly, the
effect of the shock on labor income seems to be stronger for homeowners.

The results from this exercise do not prove that homeownership makes individuals less able to
respond to labor market shocks, but they do show that it takes more time for homeowners to recover
from the shock. However, this might be the effect of homeownership itself or the effect of unob-
servable variables that are correlated with both the decision to buy a house and the way individuals
respond to shocks. For instance, individuals who have low expected mobility, even after controlling
for time-invariant unobserved heterogeneity, age and number of children, might be more likely to

own homes and move less. The model in section 4 tries to overcome this limitation.

3.3 Summary of Key Facts

This section summarizes the previous results and outlines the mechanisms that could be driving
these patterns. These mechanisms will be included in the structural model. First, homeowners are
wealthier and have higher incomes than renters. These facts are consistent with the idea that if
individuals are liquidity constrained, those with higher incomes and wealth would be more likely
to buy a house. In addition, labor income growth, job and geographic mobility are higher prior to
homeownership. This pattern is consistent with the idea that prior to ownership, households increase
work effort and earnings to save for the down payment (Dietz and Haurin (2003)).

Second, individuals experience a sharp and permanent decrease in mobility after buying a house.

Because the transaction costs of buying and selling a house are substantial, individuals would be

10



more likely to buy a house if their expected mobility were low. The fact that job mobility starts to
fall before buying a house also suggests that expectations regarding job stability are important in the
decision to become a homeowner. At the same time, negative labor market shocks seem to have a
permanent effect on homeowners but not on renters. This is consistent with the idea that individuals
with lower moving costs would have greater flexibility to move away from a negative shock or to
move in response to a job offer in another region.

Third, the transition in fertility is related to transitions in labor income and mobility over the
life cycle. This is consistent with the idea that a larger family might incurr higher moving costs. In
addition, a larger family might require a bigger house to mantain the level of housing services per
capita, and transaction costs are usually a fraction of the value of the house.

In light of the previous evidence, the structural model of housing consumption, migration deci-
sions and labor market outcomes developed in the next section includes liquidity constraints, trans-
action and moving costs, family size, income and housing uncertainty, inter-region job offers as well

as expectations regarding future mobility, income and housing prices.

4 A Model of Housing, Migration and Labor Market Outcomes

The model incorporates the decisions of married households, whose heads are between the ages of
25 and 50. Each period, households make decisions regarding their location, homeownership status,
house size and savings. A period corresponds to a calendar year.

The model focuses on migration across Census Divisions in the United States, so that there are
only nine locations households can reside in or move to. The next best alternative is to analyze cross-
state moves. However, as seen in Table 3, most cross-state moves are also across regions: 18.7 percent
and 14.2 percent of individuals move at least once across states and across regions, respectively. As a
result, the additional gain in variation from using cross-state moves would be small, while the state
space would be considerably larger. In addition, this definition of location is appropriate in order to
study job-related moves. Table 3 shows that while only 21% of short-distance moves are motivated
by employment considerations, 62% of cross-region moves are job-related.

I exclude households whose head is a non-white high school dropout for two reasons. First, their
mobility rates are considerably lower than those of whites who are at least high school graduates.
Second, their housing choices are also different from this last group. As a result, to consider their

mobility and housing choices it is necessary to use a different definition of mobility (probably one
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that includes shorter-distance moves) and different equations for the housing market.

4.1 Household’s Problem

Households derive utility from consumption and housing services. I assume that housing services
are equivalent to rooms per capita. In addition, there is a "utility premium" if the household lives in

the household head’s birth location. Hence, households maximize lifetime expected utility:

T
Z ptmtop [U (¢, roomsy, Rprt)] 2)

t=to

where

Ct ! Consumption per capita
rooms; : Number of rooms per capita

Rprs: Dummy variable = 1 if lives in head’s region of birth

The budget constraint is presented in Section 4.6. Following Bajari, Chan, Krueger, and Miller
(2009) and Li, Liu, and Yao (2009), I assume that the utility function exhibits a constant elasticity of

substitution (CES) between consumption goods and housing services. In particular,

1 1—1 i
ac 1+ (1 —a)(k-rooms) 71) g

U (¢,rooms, Rpr) = + b RBr 3)

l1-0o
The parameter a controls the expenditure share on housing services, and 7 governs the degree

of intra-temporal substitution between housing and consumption goods. Following Kiyotaki and

Nikolov (2008) x is a parameter governing the taste for homeownership. In particular,

k = 1if the household rents

> 1 if the household owns home

A value of x greater than one implies that households enjoy a higher utility from housing services
if they own rather than rent their home. This parameter is included to capture certain benefits of
homeownership such as owners’ greater discretion over the way the house is used and modified

according to their tastes.
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The parameter by, is the utility premium from living in the household head’s region of birth. This
parameter is indexed by h because there is heterogeneity in the way households’ value their location

of birth. Specifically, I assume two types of households, that is
br = {075} )

where b > 0. The proportion of households with b = 0 and b = b are m—¢ and 1 — m—, respectively.
This parameter is intended to reflect the fact that even after controlling for observable variables,
some individuals respond more than others to income and housing prices differentials across regions.
Living in one’s region of birth (or not) is a good proxy for this different propensity to move: In the
data, individuals who reside in their region of birth are less likely to move than individuals who live

outside.

4.2 Geographic Mobility and Labor Income

Household’s labor income offer is determined by the following equation:
3 9
log(incomen,t) = By + Z Beduieduin + Bzagen: + Biageq, , + Z Briline + ent; (4)

i=1 =2

where edu; j, is a dummy variable indicating the level of education of the couple; specifically,

eduy, = 1ifhead isa high school graduate and spouse is a college graduate
eduy, = 1ifheadisa college graduate and spouse is a high school graduate
edusp, = 1if both are college graduates.

The category with both the head and spouse being high school graduates is ommitted; age is the
age of the household head and R; ;,; is a dummy variable indicating the region where the household

lives. I assume the following process for the residual term:

Eht = PEREt—1 T Uhyts

and the distribution of vy, ; is normal so that vy, ; ~ N (0, o,) for each location 7.

13



Households can move to another location only if they receive a job offer from that region. In each
period, a household can receive only one job offer from another location. The probability of receiving
a job offer is determined by the following equation:

3

Pr(jo = lledu;p, agens) = ®(ao + Y Qequicduip + azagens) + unyg, (5)
i=1

where @ is the cumulative standard normal distribution. If the household receives a job offer, there

is a probability ¢ that it comes from region R, that is

Pr(jor=1) =¢p forR=1,...,9 (6)

When households move, they must pay moving costs:

MC = mg + mqchildren.

Moving costs consist of a fixed cost m( and a variable cost that depends on the number of children
in the household. Moving costs by number of children include both the costs of moving a larger

household, the search costs of looking for a new school, and other children-specific moving costs.

4.3 Housing choices

Each period, households decide whether to rent or own a house. If they decide to rent, the value of

the rent is given exogenously by the following equation:

3 9 9
log(rentt) =@+ Z (prooms,iDToom&i + ZSOR,i R+ Z@trendi%,i - R, 7)
i=1 1=2 =1

where D,.,oms,i is a dummy variable indicating the number of rooms of the house. The categories used
are less than four rooms, between five and seven rooms and with more than eight rooms. The second
and third terms are region fixed effects and region-specific trends. Home values are exogenous and

are determined by the following equation

3 9 9
log(house_valuet) = 00 + Z erooms,z’Drooms,i + ZOR,i : Rz + Zetrend-R,i T Rz + ‘5 (8)
i=1 =2 i=1
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where ¢ is an i.i.d. shock normally distributed with zero mean and different variances across regions.
If households decide to buy a house, I assume they choose a 30-year mortgage with a fixed interest
rate rp7¢. In addition, I assume that the down payment is 20 percent of the value of the house. The

law of motion for the number of years remaining on the mortgage ymy, ; evolves according to:

ymp 41 = 30 if the household buys a house in ¢ + 1
=ymp, — 1 if the household keeps the house in ¢t and ¢ 4+ 1 and ymy,; > 0
=0 if the household keeps the house and the mortgage is fully paid
=0 if the household rents in ¢ 4 1

The number of rooms, the year and the location determine the value of the house according to
equation (8). This value, the value of the downpayment, and the years remaining on the mortgage
together determine the home equity on the house. Annual mortgage payments are determined by
a standard mortgage formula. A feature of this formula is that home equity is accumulated more
rapidly during the last years of the mortgage. If households are already homeowners, they decide
whether to keep the house or to sell it. If they sell the house, they receive the home equity value. If
they keep the house, they must make a mortgage payment (if they still owe money).

Households must pay transaction costs when they buy (g;) or sell (¢;) a house. Transaction costs
are a fraction of the value of the house. These costs include search costs as well as legal and adminis-
trative costs. Quigley (2002) reports that most estimates of legal and administrative costs are between
3 percent to 12 percent of the value of the house.

In the model, households must pay income and property taxes, and they can deduct mortgage
interest and property tax payments from income taxes. Households will use the standard deduction

if its value is larger than the sum of mortgage interest and property tax payments.

4.4 Family Size
I assume that the number of children is exogenous and evolves according to the following equation:

3

childreny, s11 = g + Y childreny, s + Vyagen s + Z Vedu,i€dUn,i )
i=1

That is, the number of children in the future depends on the current number of children, the age

of the household head and the level of education of the couple.
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4.5 Interest Rates

Households can save and borrow to smooth consumption. If they are homeowners, they have a home
equity line of credit. That is, they can borrow money to smooth consumption at an interest rate lower

than that of renters. Specifically,

Tsav < The < Tp,

where 74, is the savings interest rate, . is the home equity line of credit interest rate and 7 is the

borrowing interest rate for renters.

4.6 Budget Constraint

The budget constraint is summarized in the following table:

Resources Expenditures

Labor Income Consumption
Home Equity Down payment (if household buys a house)
Net Wealth-r ~ Mortgage Payment (if household owns a house)
Property Taxes (if household owns a house)
Rent (if household rents)
Moving Costs (if household moves)
Transaction Costs (if household sells or buys a house)

Income Taxes.

The difference between expenditures and resources determines net wealth in the next period.

4.7 State Space

Initial conditions of households are: current location, location of birth, type, net wealth, education,
homeownership status, years remaining on the mortgage, number of rooms, number of children and
total labor income.

At the beginning of each period, the household’s state space €2, ; includes: location (R}, ;), location

of birth (Rprnt), type (b), net wealth (1}, ;), education (eduy, ), homeownership status (H}, ), years
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remaining on the mortgage (ymy, ), number of rooms (roomsy, ), survey year (s, ), number of chil-
dren (childreny,;), income shocks (ep,¢—1,vs,¢), home values shocks (¢}, ;) and job offers (jo, jor, jor,)-
These variables can be classified in three groups according to their law of motion. The first group
includes variables that evolve deterministically such as location of birth, type, education, number of
children and survey year. The second includes variables determined by decisions made by individu-
als in period ¢ such as the value of assets, homeownership status, years remaining on the mortgage,
house size, and location in period ¢ + 1. The third group includes variables that are random draws,

such as job offers, and income and housing shocks.

5 Model Solution

The problem can be solved recursively, starting from age 65, when individuals choose consumption,

house size, whether to rent or own and whether to move or not:

V(Qnt) = max u(c,rooms, Rpr) + BVig1(Qnt),

c,rooms,R,own

where V. is the terminal value function. I allow for a bequest motive where a household values

leaving housing equity and other assets to its heirs. In particular,

Vit1(Qp¢) = vpu(home_equity, + savings;, rooms, Rpr,).

The parameter v describes a household’s preference to leave a bequest. From periods 1 to T-1

individuals maximize:

V(Qnt) = max u(ce, roomsy, Rpr) + BE [V (Qh41)| Q]

¢,rooms,R,own
The large state space makes it infeasible to compute the value function for each possible state,
because the estimation procedure requires solving the model repeatedly. Hence, instead of finding
the maximum level of utility at each point of the state space, I do so for a selected subset of the state
space. In particular, I use equally-spaced grid points to reduce the dimensionality of the follow-
ing continuous and categorical values: survey year(sj;), years paying mortgage (ymy, ;), net wealth

(Wh,) and lagged income shock (¢}, ;—1). Net wealth is described using a 5-point grid between -$8,000
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and $88,000. This range reflects the distribution of total wealth in the PSID. To obtain the value func-
tion at other state space points I use the interpolation method proposed by Keane and Wolpin (1994).
This interpolation is used within each location, type of household, homeownership status, house
size and education level. In other words, the value function is approximated over net wealth, sur-
vey yeatr, years paying mortgage, lagged income shock and number of children. The distribution of

income shocks is approximated using the method proposed in Kennan (2004) with 3 grid points.

6 Estimation

The estimation approach consists of two steps. In the first step, I estimate certain parameters outside
the model. These are the parameters of the hedonic equations, fertility process, interest rates and
share of offers coming from each region. In the second step, I estimate the remaining structural pa-
rameters using a set of moments from the PSID. These parameters include preferences, labor income
process, job offers equation, and moving and transaction costs parameters.

I estimate the model using the PSID from 1984 to 1997. I use 1984 as the initial year because it is
the earliest year for which the PSID contains information on assets. I keep households with married
couples because divorce and widowhood are associated with housing choices. In the initial year, the
estimation sample consists of household heads aged 25 to 35 years. As a result, I use 571 households

in the estimation, which gives a total of 6,935 observations.

6.1 Parameters Estimated Outside the Model

In this section I discuss the parameters that are estimated outside the model, that is, separately from
the rest of the structural parameters.

I assume that the hedonic equations (7) and (8) are exogenous and I estimate their parameters
using several data sources. I estimate equation (8) using OLS and the self-reported home values from
the PSID sample used in the model. I estimate the standard deviation of the home price shock ¢
for each region using residuals from the OLS regression. I estimate parameters ¢y, ¥,ooms.ir Pr.i Of
equation (7) by estimating equation (7) excluding the last term (the trends) using OLS and PSID data
for the years 1984 and 1985. I assume that the parameters ¢;,..,,q.z ; and 8yrena.r; capture the average
trends in home values and rents between the years 1984 and 1997. For instance, households predict

home values in 2000 using the average trend from 1984 to 1997. As mentioned above, I estimate home
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values trends using self reported home prices from the PSID.!3 Because the number of renters in the
sample is relatively small, I estimate trends in rent values using the item "rent of primary residence"
from the CPI, which is available for Northeast, Midwest, South and West regions. Table 4 presents
estimates of equations (7) and (8). Because individuals are forward looking in the model, there is
no obvious way of modeling trends in home values and rents. Any assumption about household’s
expectations of future home values will probably have an impact on the estimation of the structural
parameters and on policy experiments. As a result, the strategy of this paper is to assume a baseline
process for home values and rents trends, estimate the full model and then perform a robustness
check on how sensitive the results are to different assumptions on household’s expectations regarding
future home values and rents.'4

The number of children is exogenous and evolves according to equation (9), which is estimated
using PSID data. Table 5 shows the results. All the variables are significant and the predictive power
is strong, as the R-squared is equal to 0.89.

If the household receives a job offer from another region, there is a probability ¢ that it comes
9

from region R, where Z ¢r = 1. I calibrate these probabilities so that simulated moves across
regions are as similar a??ossible to observed ones. Table 6 shows the value of each parameter ¢p;
these values are very similar to the actual share of households moving to each region in the data.

I assume that interest rates are exogenous. In particular, I assume that interest rates on savings,
loans and home equity loans are 1 percent, 10 percent and 9 percent, respectively. I use the mortgage
interest rate from the Monthly Interest Rate Survey Data from the FHFA which was, on average,
8.2 percent over the period. Figure 2 displays the values of this variable by year. Finally, the intra-
temporal discount factor /3 is assumed to be 0.97.

Property taxes are estimated by regressing property tax payments on home values and regional

dummy variables (see appendix for details). I assume that married individuals file income taxes

jointly and use the income tax brackets for each calendar year.

6.2 Parameters Estimated Inside the Model

This section discusses the estimation of the structural parameters using the Simulated Method of

Moments (SMM). I use the model and data from the initial year to generate simulated data sets by

BThe regional trends estimated using this dataset are very similar to the regional trends of the House Price Index from
the Federal Housing Finance Agency (FHFA).
4This robustness check is not included in this version of the paper.
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simulating each household 96 times. These data sets are used to compute moments which are then
compared to the actual moments. The algorithm searches for parameters that minimize a weighed
sum of the distances between both sets of moments. I use the inverse of the covariance matrix of data
moments as a weight matrix. Table 7 lists the moments used in the estimation and Tables 8 through
11 show the parameter estimates. I compute asymptotic standard errors following Berndt, Hall, and
Hall (1974) and Nash (1990).

Even though all the data moments affect the identification of every parameter, some data mo-
ments contribute more than others to the identification of a given parameter. The following para-
graphs offer some intuition about how some parameters are identified from the data. Figure 3 show
how some moments change when a given parameter moves away from its estimated value, holding
all other parameters fixed. For instance, Figure 3 (a) shows the relationship between the housing
expenditure share parameter (a) and the average number of rooms per capita. The dashed vertical
line shows the estimated value of parameter a, and the horizontal dashed line shows the average
number of rooms per capita in the data. The solid line shows the average number of rooms per capita
predicted by the model for different values of a. The solid line crosses the horizontal dashed line
when a is equal to its point estimate, that is, the simulated moment matches its data counterpart at
the point estimate of a. This figure suggests that this moment in particular plays an important role in
the identification of a.

Utility parameters (a,0,7, , by): As seen in Table 8, the coefficient of risk aversion is estimated
to be 2.79, which is within the range viewed as plausible in the literature. The parameter of intra-
temporal elasticity of substitution between housing and non-housing consumption (7) is estimated
to be 0.54. This value is consistent with the estimate reported in Li, Liu, and Yao (2009), which uses
a utility function very similar to the one in this paper. In addition, this figure is close to reduced-
form estimates of the elasticity of substitution between housing and non-housing consumption.'
This parameter affects the responsiveness of housing consumption to variation in relative prices. The
lower the elasticity of substitution, the more quickly households adjust their housing consumption to
the optimal level. The parameters  and b;, are positive, which implies that there is a utility premium
from owning a home and living in the household head’s region of birth.

The share parameter (a) is 0.0000737. This number is difficult to interpret given that household
consumption and housing services are measured in different units. However, as seen in Figure 3(a),

the point estimate of this parameter helps to match the average number of rooms per capita in the

15See, for instance, Hanushek and Quigley (1980).
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data. Figure 3(b) shows that « is affected by the homeownership rate moment. Figure 3(c) shows
that o is mostly determined by matching rooms per capita growth. The unobserved heterogeneity
parameter by, is driven by the different propensities to move by whether the household head resides
in his region of birth or not (Figure 3(j)).

Job Offers Equation (a,vequ i, @3): The estimated parameters imply that the probability of re-
ceiving a job offer from another location is increasing in the education of the couple and decreasing
in the age of the head. Figures 3(d) and 3(f) show that these parameters are largely determined by
the mobility rates by education and age.

Transaction and Moving Costs (g, s, mo,m1): The transaction costs of selling and buying a
house are estimated to be 17 percent and 10 percent of the value of the house, respectively. These
numbers are higher than the typical 5-6 percent commission charged by a realtor for selling a house
because they also take into account search costs, mortgage closing costs and possible psychological
costs (Li, Liu, and Yao (2009)). Transaction costs (gp, gs) are mostly identified by the average number
of times a household buys a house and the probability of selling a house (see Figures 3(h) and 3(i)).

The fixed moving cost is estimated to be $2,613 and the additional moving cost per child is esti-
mated to be $2,582 (in 1984 dollars). If we add the transaction costs, there is large difference between
the estimates in this paper and in Gemici (2007). In particular, I estimate that the average moving
cost of a family with two children who owns a home and buys another one is $36,000. In contrast,
Gemici (2007) estimates that the cost of moving for a person who is currently working, with chil-
dren, and who has been in his current location for 5 years is $10,922 (in 1983 dollars). The difference
could be explained by the fact that by introducing housing choices, owning a home is a profitable
investment and there are incentives to move in order to make such an investment. For instance, the
difference in housing wealth gains from owning a house with four rooms for 30 years in the South
West Central division and owning the same house for 30 years in the Pacific division is, on average,
$97,472. Hence, the larger present value gains from moving in this paper could explain the higher
moving cost estimates. The identification of moving cost parameters is shown in Figure 3(e) and 3(g):
the fixed moving cost mg is mostly determined by mobility moments while m; is mostly driven by
mobility rates by number of children.

Income Process: Figure 3(k) shows that the income premium of households whose head and
spouse are college graduates is mainly identified through their average labor income. There is a sim-
ilar explanation for the regional and age premium parameters. The variance of the regional income

shock is mostly determined by regional income variances (Figure 3(1)). The persistence in the error
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term is mainly determined by the serial correlation in labor income.

6.3 Model Fit

In general, the model is able to match most data moments reasonably well. Table 12 shows the
moments related to the moving rates for the data and simulations. Households with more children,
older heads and who own their homes tend to move less; the model generates the same result. The
number of moves by education level is very similar in the model and in the data. Finally, both the
data and the model show that household heads who lived in their region of birth in 1984 will move
on average less times over the period than those who lived outside their region of birth in 1984.

Table 13 shows the moments related to housing choices. The probability of selling a house, con-
ditional on owning one, and the number of times a household buys a house are very similar in both
the data and the model. The average number of rooms per capita and the average growth in rooms
per capita over time are also captured well by the model. Finally, homeownership rates are slightly
lower among households whose head and spouse are high school graduates.

Figure 4 shows that the model is able to fit the labor income profiles of households by their loca-
tion, education and age of the head. In addition, the income variance in each region are very similar
in both the model and the data. The serial correlation of labor income is 0.81 in the data and 0.79 in
the model.

Figure 5 (a) shows that the distribution of total labor income is, in general, well approximated by
the model, although its variance is higher than in the data. Figure 5 (b) shows that the model is able
to capture the concave shape of the homeownership-age profile in the data. Figures 5 (c), (d) and
(e) show that the evolution of the average ratio of home values and rents to income, and rooms per
capita is well captured by the model. One area where the model fails to fully account for the data is in
predicting the level of non-housing assets (see Figure 5 (f)). This could be explained by the fact that
in the model households can only invest on housing and savings, that is, households can not make
other non-housing investments with a higher return. As a result, the interest rate on savings might
be too low to encourage savings in the model.

Table 14 contains the average number of children, labor income and labor income growth by
homeownership status; it shows that in both the simulations and the data homeowners have more
children, higher incomes and lower income growth. However, the model predicts that renters have a

higher wage growth than in the data.
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Table 15 displays the share of households moving to and from each region. In general, the model

matches these regional migration patterns well.

7 Does Owning a Home Affect the Response to Labor Market Shocks?

This section shows that homeownership affects households” migration decisions and labor income. I
begin by showing that the model replicates the differences-in-differences estimates from section 3.2.
I then estimate the differences-in-differences effect using a control group generated by the model.

Tables 16 through 18 present estimates of the following differences-in-differences model:

)

Yie = Bo+ Biyshockii=ty + B>y, ,5hockii>tg+1 + (10)
+B2 1y 8hocki 1=ty - hity + Bai>t9+15h0cki 1>ty + hity +

+,83hz‘7t + I'X -+ Ei,ty
where

hiy : Indicates whether the household is in the treatment ( = 1) or control ( = 0) group
shock;; : Indicates whether the household received ( = 1) the labor market shock or not ( = 0)
to : Indicates the time of the shock
Xi+ : Vector of control variables including age of the head, education of the couple

and number of children.

While the parameters 3 ;,_, and 3, ;_, measure the temporary effect of the shock, the parameters
B1>to., and By =411 are intended to capture the permanent effect of the shock. I estimate the effect
on two alternative outcomes Y; ;: mobility and household labor income.

Table 16 presents a robustness check of the model. The first two columns show the estimated
parameters of equation (10) using the data and including renters in the control group. In the data,
I define a negative labor market shock as in Section 3.2. The second column restricts the sample to
households used in the estimation of the structural model. To increase the precision of the estimated
parameters, the first column also includes households who enter the sample after 1984. The last

column of Table 16 shows results using simulated data. In the simulations, I define a negative labor
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market shock as an income drop of at least 20 percent. Although the absolute values of parameters
estimated using the data and the simulations are different, the signs of most coefficients are similar.
In both the data and the model, homeowners move less than renters, renters have higher mobility
rates at the time of a negative labor market shock, and the permanent effect of the shock on labor
income is greater for owners than for renters. In summary, the model seems to capture these features
of the data reasonably well.'®

Table 17 shows the estimated parameters of equation (10) using two alternative control groups:
renters and the model’s counterfactual. In the counterfactual, homeowners can sell and buy a house
without paying transaction costs during a labor market shock. Hence, their moving costs are similar
to renters” moving costs. Columns (1) and (2) show that the estimated effect of owning a home
on mobility is negative using either control group. However, using renters as the control group
over-estimates the negative effect of homeownership. Using the model’s counterfactual, Column
(2) shows that homeownership decreases mobility by 0.5 percentage points. This is a large effect,
because the average mobility rate of the sample is 1.2 percentage points. Columns (3) and (4) show
that using renters as the control group over-estimates the effect of homeownership on labor income.
The first row shows that labor income is, on average, 16 percent higher for homeowners than for
renters; however, the causal effect of homeownership on labor income is almost zero. If anything,
homeownership has a small negative effect on labor income, of around 0.1 percent. The remaining
parameters show that the effect of homeownership on labor income during and after a negative
labor market shock is rather small, lower than 1 percent. In contrast, using renters as the control
group over-estimates this effect, suggesting that owning a home during a negative labor market
shock decreases average labor income permanently by an additional 6.6 percent.

Table 18 reports the effect of homeownership on the probability of moving in response to a better
job offer. Specifically, I estimate equation (10) and define shock as a job offer from another location
that implies an income increase of at least 20 percent. Column (1) shows that homeowners are 22
percent less likely than renters to take a better job in another region. Nevertheless, the effect of
homeownership is considerably smaller when using the model’s counterfactual as the control group:
owning a home decreases the probability of moving in response to a job offer by only 5 percent.
Columns (3) and (4) report the effect of the labor market shock on labor income. Owners’ labor

income increases 6.6 percent less than renters’ at the time of the shock, and 5 percent less than renters’

16According to column (5), homeowners’ labor income decreases less than renters’ at the time of the shock. However,
this result is probably due to the low number of individuals who receive a negative shock in the model’s sample. As seen
in column (4), using a larger sample shows that homeowners’ labor income decreases more than renters’ during the shock.
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after the shock. However, column (4) shows that the actual effect of homeownership is much smaller:
owning a home reduces labor income by 2.2 percent at the time of the shock, and by 1 percent after
the shock.

The results from this section suggest that using renters as the control group introduces a negative
bias on estimates of the effect of homeownership on mobility and labor income. The main reason
for this result is that the model’s counterfactual controls for expected mobility; that is, individuals
are more likely to buy a house when they expect to move less in the near future. Hence, even when
they do not have to pay transaction costs during a labor market shock, homeowners are less likely to
move than renters. This may be because they are less likely to receive a job offer, less likely to be a
mover-type, more likely to live in their home location or because they have more children (see Table

19).

The Effect of Income Shocks During a Housing Bust

In this section, I estimate the effects of negative income and home price shocks on mobility and
labor income. During the recent housing bust, many households experienced large and simultaneous
falls in home values and income. As a result, millions of homeowners owing more on their mortgages
than current market value found themselves “underwater". Ferreira, Gyourko, and Tracy (2008) find
that household mobility decreases during a housing bust. In particular, the authors find that owners
suffering from negative equity are one-third less mobile and claim that this is likely to result in more
inefficient matching in the labor market. In this section I estimate the effect of negative home price
shocks on mobility and labor income. Even though a decrease in home prices does not necessarily
translate into negative equity, the price shock in the model would affect mobility by the same mecha-
nisms as in Ferreira, Gyourko, and Tracy (2008). Specifically, the shock would make households more
liquidity constrained to afford a move. In addition, households who are not financially constrained
and expect home prices to increase might be less likely to sell their homes and move because it is
optimal for them to sell in the future.

Table 20 shows estimates of the following equation:

_ y y
Yie = Bot+Biishock; s +B1 i>t0.1 ShOCk; y540 11 (11)
h h
82,4, 8h0Ck; =1y 52 1> 19 +15h0CK; >4,
yh yh
B340 5hoCk; 11y T8 1>10+15h0CK; 4,

+B4home_owner; s + € 4,
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where shock? and shock" are dummy variables equal to one if a household experiences a decrease
of at least 10 percent in labor income or a decrease of at least 10 percent in the value of its home, re-
spectively; shock?" is a dummy variable equal to one if the household experiences both shocks at the
same time. I estimate this equation restricting the sample to households who are homeowners at the
time of receiving the shocks and to households who are homeowners but did not receive the shock.
The first column of Table 20 shows that households are less likely to move when facing a decrease in
their home value. The magnitude of the effect is relatively large, and implies that the probability of
moving would decrease from 1.3 percent to 0.8 percent. As previously discussed, negative income
shocks have a positive effect on the probability of moving. However, the interaction term between
income and housing shocks is not significant. The second column shows that households who face
a decrease in the value of their property do not experience a change in labor income. However,
one of the interaction terms is significant; that is, housing shocks exacerbate the effects of income
shocks since the labor income of households experiencing both shocks decreases permanently by an
aditional 3%.

In summary, the results from this section are consistent with the findings of Ferreira, Gyourko,
and Tracy (2008). While they find that having negative equity decreases mobility, I find that a de-
crease in home equity makes households less likely to move. In addition, negative housing shocks
seem to exacerbate the effect of negative income shocks, that is, households who face both shocks si-

multaneously experience a larger fall in labor income than those who only experience income shocks.

8 Policy Experiments

In this section, I perform two policy experiments. First, I estimate the effect of eliminating the home
mortgage interest deduction on mobility, homeownership and labor income. Second, I estimate the
effect of eliminating the 20 percent down payment requirement to buy a house on the same set of
outcomes. A limitation of these policy experiments is that they do not consider general equilibrium
effects that might affect final outcomes. However, they do show what would be the first response of

households if they faced a new set of incentives.
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8.1 Eliminating the Mortgage Interest Tax Deduction

In 2009, the federal government lost $97 billion in tax revenue to the home mortgage interest deduc-
tion.'” This deduction stands as one of the most debated features of the U.S. tax code (Glaeser and
Shapiro (2003)).

The home mortgage deduction disproportionately benefits the wealthy because most of the de-
ductions are claimed by this group (Prante (2006)). There are several reasons for this distribution
of the subsidy. First, because of the progressive nature of the federal income tax, the value of the
deduction rises with income. As a result, low-income taxpayers have fewer incentives to itemize
deductions. Second, low-income individuals are less likely to own a home. Finally, wealthier indi-
viduals tend to own more expensive homes. In general, this implies a greater interest payment on
the associated mortgage. Supporters of the home mortgage deduction claim that homeownership
has externalities that might be worth subsidizing.

To my knowledge, few papers have tried to estimate the effect of the home mortgage deduction
on homeownership using microdata. For instance, using data from the PSID, Sinai (1997) claims that
the deduction has a significant effect on homeownership and mobility. Using time-series data, Rosen
and Rosen (1980) and Glaeser and Shapiro (2003) find opposite results: while the former suggest
a sizable effect of the deduction on homeownership, the latter suggests that the deduction has no
effect on homeownership rates. In this section, I measure the effect of the home mortgage deduction
on homeownership. In addition, I investigate whether this subsidy affects housing consumption,
mobility and labor income. It is important to keep in mind that the sample used in this paper does
not include non-whites and high school dropouts, that is, it only includes households who are more
likely to be affected by this policy experiment.

Table 21 shows the change in housing choices by income quintiles if households were not allowed
to deduct mortgage interest payments from their income taxes. Two factors affect the different effects
of the policy change across income quintiles. First, as the tax incentive increases with income (see
column (2)), wealthier households might be more likely to respond to the policy change by adjusting
their housing consumption. Second, and in contrast to the previous effect, wealthier households
are less liquidity constrained and therefore more likely to buy a house regardless of the size of the
deduction. The results in column (3) suggest that the second effect is more important, as it shows
that the homeownership rate decreases more for low-income households and it does not change for

households in the fifth quintile. Column (4) shows that richer households respond to the policy

7Budget of the U.S. Government, Fiscal year 2010, Office of Management and Budget.
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change by adjusting house size. For instance, if the deduction were eliminated households in the
tifth quintile would live in homes with 0.5 less rooms. In contrast, low-income households do not
significantly change their house size in response to the policy change.

Columns (6) and (7) of Table 21 report the effect of the policy on mobility and labor income. The
elimination of the home mortgage interest deduction might affect mobility, and therefore labor in-
come, through two channels. First, by decreasing homeownership rates and house size, the policy
change reduces moving costs and thereby makes households more likely to move. Second, if house-
holds tend to move to make a housing investment, the elimination of the deduction increases the
moving costs of households who plan to move and buy a home. Column (5) shows that richer house-
holds are more likely to buy a house right after they move: while only 17 percent of households in
the first quintile buy a home after they move, that figure increases to 69 percent for households in the
tifth quintile. Column (6) shows that low-income households would be more likely to move if the
deduction were eliminated, suggesting that the first mechanism might be more important for them.
In contrast, households in the fifth quintile would be less likely to move if the deduction were elimi-
nated, suggesting that their mobility choices are more affected by housing investment opportunities.
These changes in mobility translate into changes in labor income: while the labor income of house-
holds in the first quintile increases 0.7% under the counterfactual, households in the richest quintile

witness a decrease in their labor income of 1.26%.

8.2 Eliminating Liquidity Constraints: Zero Downpayment

Government efforts to increase homeownership have often focused on generating greater and more
widespread access to credit markets (Vigdor (2006)). In fact, the relaxation of liquidity constraints
has been associated with increases in homeownership rates. For instance, Fetter (2010) finds that
the VA program, which provided a number of benefits for veterans to buy a home, including an
elimination of down payment requirements, can explain approximately 10 percent of the increase in
aggregate home ownership from 1940 to 1960. During the recent housing boom, downpayment re-
quirements significantly decreased (Geanakoplos (2010)) and homeownership rates rose. However,
little is known about the potential effects of relaxing liquidity constraints on mobility and labor mar-
ket outcomes. In this section, I perform a policy experiment where all the households can buy a house
with zero downpayment. I then estimate the effect of this policy on homeownership rates, housing
consumption, mobility and labor income.

Table 22 presents the effects of eliminating the down payment requirement by income quintiles.
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The policy change has a significant positive effect on homeownership rates for all income groups,
but it is considerably stronger for low-income households, as they are more liquidity constrained
than high-income households in the baseline scenario. The policy change also affects the average
house size: while low-income households would live in smaller homes, wealthier households would
move to larger homes. These different responses across income levels is explained by the fact that
low-income househols live in larger rental units in the baseline scenario and can only afford to buy
smaller houses in the counterfactual. In contrast, wealthier households would sell their homes to buy
larger homes that do not require a downpayment.

Columns (4) and (5) report the effects on mobility and labor income. Low-income households
would be more likely to move if they did not have to make a downpayment, as they become less
liquidity constrained to make a housing investment in another location. In contrast, higher-income
households would be less likely to move, as they tend to buy larger homes in their current loca-
tion, thereby increasing their moving costs. Column (5) shows that these changes in mobility rates
translate into average labor income.

Columns (6) and (7) restrict the sample to households who change their homeownership status
in response to the policy change and experience an income drop of at least 20 percent. All house-
holds would be less likely to move under the counterfactual. The effect is smaller among low-income
households since their mobility rates are very low in the baseline. In contrast, high-income house-
holds would be considerably less likely to move under the counterfactual, and would witness a larger

drop in labor income than lower-income households.

9 Conclusion

The main hypothesis of this paper is that transaction costs in the housing market affect migration
decisions and labor market outcomes. To identify this effect, I develop and estimate a structural
dynamic model of housing choices, migration decisions and labor market outcomes.

Using a reduced-form framework, I start by documenting the fact that renters are more likely to
move than homeowners during a negative labor market shock. In addition, negative labor market
shocks seem to have a permanent effect on homeowners’ labor market outcomes, but the effects are
transitory for renters’. I also show that renters are different from homeowners along several socioe-
conomic outcomes. Therefore, they are not a good control group for homeowners. I use the model to

generate a control group for homeowners and find that homeownership has a large negative effect
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on mobility. Homeownership also has a small negative effect on labor income. Both effects are larger
in absolute value when using renters as the control group; that is, using renters as the comparison
group for homeowners introduces a negative bias on the estimates. I also find that owners suffering
from a decrease in home equity are less likely to move to another location.

I use the model to conduct two policy experiments. First, I assess the effect of the home mortgage
deduction. Opponents of this tax incentive claim that since it only benefits the wealthy, it does not
increase homeownership and only increases the incentive to buy larger houses. I find that the home
mortgage deduction has a large effect on homeownership among low-income households and that
it introduces an incentive to buy larger houses among all households. At the same time, the deduc-
tion reduces mobility and labor income among low-income households and has the opposite effects
among high-income households. However, it is important to keep in mind that the sample used in
this paper does not include non-whites and high school dropouts, that is, it only includes households
who are more likely to be affected by this policy experiment.

In the second policy experiment I find that if the downpayment requirement to buy a home is
eliminated, homeownership rates experience a large increase. In addition, the mobility rate of low-
income households increases, as they become less liquidity constrained to afford a move. In contrast,
the mobility rate of higher-income households decreases, as they buy larger homes in their current
location, thereby increasing their moving costs. In addition, the average mobility and labor income
decreases among all households experiencing negative labor market shocks.

This paper makes three main contributions. First, to my knowledge, this is the first paper to
develop and estimate a structural dynamic model of location, housing and labor market outcomes.
Second, while the main hypothesis of this paper has been previously evaluated in the literature,
existing papers have limitations. In particular, while some of them defined renters as the control
group for homeowners, others have used aggregate data. In this paper I argue that both approaches
are misleading because renters are not comparable to homeowners and aggregate data studies are
usually affected by omitted variable and measurement error biases. By explicitly modeling housing
and migration choices the results of this paper control for omitted variables and reverse causality
issues that affect existing empirical evidence. Third, this is the first paper that estimates the effect of
the home mortgage tax deduction and of liquidity constraints on housing choices, mobility decisions
and labor market outcomes.

The results of this paper suggest that policies that promote homeownership must weigh the neg-

ative effects that homeownership has on mobility and labor income against the positive externalities
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that it might generate.

A limitation of the analysis in this paper is that marriage and fertility decisions are not taken
into account. Marriage, fertility and housing choices are likely to be related because buying a home
is one of the most important investments made by individuals over the life-cycle. A direction for
future research is studying the migration and housing choices of agents jointly with their marriage

and fertility decisions.
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Table 1: Descriptive Statistics by Homeownership Status

Renters Homeowners Homeowners-Renters

Head's Education

% HS Dropout 0.160 0.072 -0.088
(0.007) (0.003) {0.010)
%HS Graduate 0.616 0.639 0.042
(0.011] (0.006) (0.012)
%Caollege Graduate 0.252 0.278 0.026
(0.008) (0.00&) {0.008)

Spouse's Education

% HS Dropout 0,122 0.068 -0.054
{0.008) {0.003) (0.008)
%HS Graduate 0.673 0,695 0.0z0
[0.007) (0.004) [0.008)
%Caollege Graduate 0.206 0,239 0.033
{0.008) {0.005) (0.007)
Head's age 29.5 31.0 1.6
[0.038) [0.,049) (0,031
Head's Labor Income 18854.7 25878.7 7024.0
[117.9) [152.1) (133.8)
Farnily Labor Income 26163.2 35025.6 8862.4
[205.1) [234.8) [318.8)
Labor Income per capita 9611.7 11634.8 2023.1
(94.3) {102.0 {186.1)
Met Savings 44702 3433.5 4963.2
(1821.1) [1133.0) [1301.8)
Rooms 5.0 6.3 1.2
(0.012) (0.021) (0.032)
Rooms per capita 1.7 2.0 0.2
[0.012) (0.008) (0,019
Mumber of children 1.2 1.4 0.3
(0.018) (0.017) (0.021)
% Change job 0.366 0,196 -0.170
[0.008) (0.,003) [0.008)
% Unemployed 0.076 0.030 -0.047
{0.002) {0.001) (0.008)

hohility Rates

All maves 0.445 0,111 -0.333
{0.010) {0.004) (0,009}
Inter-State moves 0.082 0.024 -0.058
(0.007) {0.001) [0.003)
Inter-Census Region moves 0.057 0.017 -0.033
{0.003) {0.001) (0,005}
M4 3331 6303 9634

Own estimates from the PSID 1980-1997. Sample includes married households whose head is white, male and ages 25
to 55. Bootstrapped standard errors in parentheses. The first and second columns show sample means for renters and
homeowners, respectively. The third column shows the d3ference in means between renters and homeowners for the

corresponding variable.



Table 2: Negative Labor Market Shocks, by Homeownership Status

Owner

shock(td)

shock(t==t0+1)

shock(t0)*owner(t0)

shock(t==t0+1)* owner(t0)

Constant

Observations
R-squared

Dependent Yariable

Moved Moved across Moved Across Unemployed Total Labor Income
States Census Divisions
-0.35E*** -0.03p9%** -0.017 4% -0.0122%* 0.097***
[0.00865] [0.00452] [0.00386] [0.00498] [0.00972]
0.0582** 0.0520%** 0.0416%** 0.267F** -0, 157***
[0.0257] [0.0133] [0.0114] [0.0175] [0.0335]
-0.00793 -0, 107%**
[0.0135] [0.0263]
-0.0413 -0.0455%** -0.0383%** 9.98e-05 -0.0433
[0.0314] [0.0163] [0.0139] [0.0207] [0.0404]
0.0G71*** -0.0668**
[0.0154] [0.0301]
0.519%** 0.0482%** 0.0317%** 0.0452%%* 10,57%**
[0.0156] [0.00935] [0.00797] [0.00897] [0.0212]
22557 22402 22402 22608 22489
0.106 0.008 0.004 0.046 0.076

Own estimates from the PSID 1980-1997. Sample includes married households whose head is white, male and ages 25 to 55.

Each cell reports the estimated coefficients (3}, from equation (1) in the text. I include dummy variables for age, education

of the head and the spouse, number of children and individual fixed effects as controls. Income variables are in logs.
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Table 3: Mobility

Mobility
All Inter-State Inter-Region
lobility Rates 17.8% 3.4% 2, 4%

Percentage of Households by Number of Moves

Mever Moved 26.1% 81.3% 85.8%
Moved Once 26.0% 10.2% 8.5%
Moved Twice or More 47.9% 8.5% 5. 7%

Reason for Moving

Job-Related 21.3% 61, 4% 62, 2%
Housing/Meighborhood-Related 59.6% 21.2% 20.5%
Cther 19.1% 17.4% 17.2%

Own estimates from the PSID 1980-1997. Sample includes married households whose head is white, male and ages 25
to 55. Job-related moves include moves "to take another job; transfer; stopped going to school; To get nearer to work".
Housing/Neighborhood-related moves include moves for "expansion/contraction of housing: more/less space; better
place; less rent; other house-related: want to own home; got married; neighborhood-related: better neighborhood; go to
school". Other reasons for moving include "involuntary reasons: housing unit coming down, being evicted, armed services,
etc.; health reasons; divorce; retiring because of health; ambiguous or mixed reasons: to save money; all neighbors moved
away; retiring."
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Table 4: Hedonic Equations

(&) Initial year estimates

Infhome_value) Infrent)
rooms[5, 7] 0, 700%** 0.112%
[0.108] [0.0581]
rooms[d,.] 1,117%** 0.270%*
[0.12€] [0.125]
hiddle atlantic -0.281% -0,0335
[0.154] [0.127]
East Morth Central -0.162 0,210
[0.152] [0.133]
West Morth Cantral -0,350%* -0, B2EHEE
[0.157] [0.164]
South Atlantic -0,152 -0,0577
[0.155] [0.141]
East South Central -0,365%* -0.230
[0.175] [0.183]
West South Cantral -0.0768 0,317
[0.185] [0.148]
IWountain -0.0392 -0,105
[0.172] [0.1e3]
Facific 0.345%* 0,139
[0.161] [0.128]
Constant 10,32%** B.22g%*
[0.161] [0.114]
Observations 393 236
R-sguared 0.238 0.161
(B} Trends
Mew England 0.0245%** 0,0131%**
[0.00704] [0.00212]
hiddle atlantic 0,027L%*= 0.0131%**
[0.00525] [0.00212]
East Morth Central 0,0177H** 0.00309***
[0.000814] [0.000921]
Wt Morth Central -0,000495 0.00309++*
[0.00103] [0.000931]
South atlantic 0,006 44%%* -0.002R9F+*
[0.00170] [0.000760]
East South Central 0,00334%+* -0.00269%*+*
[0.00107] [0.000760]
West South Central -0,0296%#* -0.00269%*+*
[0.00205] [0.000760]
Mountain -0.00445* 0.00555++*
[0.00232] [0.00174]
Facific 0.0237+* 0.00555++*
[0.00373] [0.00174]

Standard errors in brackets
20,01, ** p=0.05, ¥ p=0.1

The first and second column report the estimates of equations (8) and (7) in the text. Coefficients in column (1) are estimated
by OLS using the PSID 1984-1997. Coefficients in column (2) of Panel (A) are estimated by OLS using PSID 1984-1985. The
sample includes married households whose head is white, male and ages 25 to 48. Coefficients in the first column of
Panel (B) are estimated using the item "rent of primary residence" from the CPI as a dependent variable from 1984 to 1997,
deflated by the general CPI. I estimate an OLS equation se%aéately for each region with the price index as the dependent
variable and a linear trend as a regressor, to measure the average change in the dependent variable over the period.



Table 5: Number of Children Equation

MMurmber of Children

Mumber of Children (t-1) 0,945
[0.00421]
A8 -0,0186***
[0.000848]
Head HS grad and Spouse College grad 0. 0735**
[0.0156]
Head College grad and Spouse HS grad 0,059
[0.0122]
Both College Graduates 0,057
[0.0104]
Constant 0, 75H**
[0.0313]
Dbservations 5358
R-squared 0.889

Standard errars in brackets
*4% 02,01, ** p<0,05, * p<0.1

Own estimates from the PSID 1980-1997. Sample includes married households whose head is white, male and ages 25 to
55. The coefficients reported are the estimates of equation (9) in the text.

Table 6: Regional Job offers

Probability of a Job Offer Actual Moves
From Each Region (¢p) to Each Region (PSID)
New England 0.034 0.05
Middle Atlantic 0.09 0.06
East North Central 0.05 0.08
West North Central 0.12 0.04
South Atlantic 0.1 0.25
East South Central 0.12 0.11
West South Central 0.12 0.13
Mountain 0.2 0.11
Pacific 0.166 0.13

The first column shows the calibrated values of parameters @ p (See equation (6) in the text). The second column displays
the actual share of movers going to each region in the PSID 1984-1997.
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Table 7: Moments Used in the Estimation of the Structural Parameters

Mobility Rates: 16 Moments

Mobility by age groups ([<=29],[30,35],[36,44],[ >=45])
Mobility by number of children
Mobility by home tenure status
Average number of moves by education
Average number of moves by whether head was living in his region of birth in 1984

Housing: 8 Moments

Share of homeowners who sell their houses by year
Number of times that individuals buy a house
Average rooms per capita
Average rooms per capita growth
Homeownership rates by education

Total Labor Income: 30 Moments

Average total labor income by education of the couple
Average total labor income by age of the head ([<=30],[31,33],[34,35],
[36,37],[38,39],[40,42],[>=43])

Average total labor income by region
Standard deviation of total labor income by region
Autocorrelation of total labor income
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Table 8: Parameter Estimates: Preferences

Risk Aversion Parameter (o) 2.79
(6.1E-05)

Housing Budget Share Parameter (1 — a) 7.37E-05
(6.9E-12)

Intra-temporal Elasticity of Substitution (1) 0.539

(6.9E-07)
Preference for Homeownership () 2.73
(0.01)
Preference for Home Location (by,) 5.03E-09
(1.3E-19)

Proportion of Households with by, > 0 () 0.94
(1.2E-04)

Bequest Parameter () 74.71
(23.46)

Cells report the estimated coefficients of equation (3) in text. Standard errors in parentheses.
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Table 9: Parameter Estimates: Moving Costs, Transaction Costs and Job Offers Equation

Moving Costs Transaction Costs Job Offers Equation
mo  2,613.32 @O 0.17 o -0.28
(441.0) (0.00043) (0.00087)
my  2582.87 qs 0.10 o1 0.02
(514.3) (0.000085) (0.12)
a9 0.34
(0.02)
o3 0.47
(0.01)
oy -0.03
(4.7E-07)

mg and M are the fixed moving cost and the moving cost per children. g, and g are the transaction costs of buying and
selling a house (fraction of the home value). Reported coefficients of the job offer equation correspond to equation (5) in
text. Standard errors in parentheses.
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Table 10: Parameter Estimates: Labor Income Equation

Head HS Graduate and Spouse College Graduate 0.05

(0.01759)
Head College graduate and Spouse HS Graduate 0.26
(0.00039)
Both Head and Spouse College Graduates 0.49
(0.00044)
Age 0.08
(0.00125)
Age-squared -0.0007
(2.6E-08)
Middle Atlantic -0.06
(0.00202)
East North Central 0.03
(0.00202)
West North Central -0.16
(0.00043)
South Atlantic 0.04
(0.00007)
East South Central -0.09
(0.00024)
West South Central -0.19
(0.00027)
Mountain -0.06
(0.00088)
Pacific -0.02
(0.00043)
Constant 8.40
(0.00005)

Cells report coefficients of equation (4) in text. Standard errors in parentheses.
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Table 11: Parameter Estimates: Labor Income Shocks

Shocks
Standard Deviation of Shocks by Region

New England 0.10
(0.00001)
Middle Atlantic 0.08
(0.00028)
East North Central 0.10
(0.00021)
West North Central 0.09
(0.00002)
South Atlantic 0.08
(0.00031)
East South Central 0.11
(0.00024)
West South Central 0.11
(0.00020)
Mountain 0.05
(0.00061)
Pacific 0.06
(0.00008)
Persistence of Shocks
p 0.74
(0.00015)

Standard errors in parentheses.
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Table 12: Model Fit: Mobility Rates

By Number of Children

[

=3

By Head's Age
[==29]
[30,35]
[36,44]
[»=43]

By Home Tenure Status
Fenters
Hotneownstrs

No of Moves by Education
Both HS Graduates
Head HS Graduate and Spouse Cellege Graduate
Spouse HS Graduats and Head College graduate
Both College Graduates

No of Moves by Wheter head lives in region of birth in 1954

Mot in his region of birth
Lives in hiz region of kirth

Data Model
00256  0.0241
00246 00177
n.01ss 00160
00175 00177
00295 00329
00243 0,0200
n.0led  0.01R0
nooy4  0.0102
00439 0,0314
00144 00145
01648 00,1558
01951  0,1425
0,3425  0.2516
02952 0,3092
05703 0,4483
01106 01222
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Table 13: Model Fit: Housing Moments

Share of Homeownars who sell their homes
Number of Times that individuals buy a house
Average rooms per capita
Average rooms per capita growth
Homeownership by Education
Both HS Graduates
Head HS Graduate and Spouse College Graduate

Spouse HS Graduate and Head College graduate
Both College Graduates

Data

0.055

0.720

1.870

1023

0,539

0.869

0.364
0.566

Model

0,069

0817

1865

1.005

0836

0.910

0866
0.564

Table 14: Robustness Check: Labor Income, Labor Income Growth and Number of Children by Home

Tenure Status

Average Log Labor income Average Log Labor Income Growth Average Number of Children
Model Data Model Data Maodel Data
Renters 10,20 10,20 0.033 0.050 1.74 1.63
(0.57) {0.55) (0.33) {0.46) (1.03) {1.03)
Haomeawners 10,58 10,36 0027 0.032 L.76 1.78
(0.48) {0.52) {0.31) {0.31) (0.95) {0.94)

Standard Devistion in parentheses

46



Table 15: Robustness Check: Regional Migration Patterns

Share moving to each region Share moving from each region

hodel Data haodel Data
Mew England 3.2 5.6 6.3 5.7
Middle Atlantic 2.0 £.2 120 12.1
East Morth Central 10.0 8.4 6.7 11.5
West Morth Central 5.8 4,2 17.0 8.2
South Atlantic 151 23.9 T2 14.8
East South Central 12.8 11.9 £.9 8.2
west South Central 121 13.3 14.9 14.8
hountain 165 11.3 11.4 12,3
Pacific 125 12,8 17.7 9.8
Tatal 1on 100 1on 100

Table 16: Robustness Check: Data vs. Simulated Diffs-in-Diffs

Dependent Variable: Moved Dependent Variable: Household Labor Income
Data Sirnulations Data Simulations
Control Group: Renters Contral Group: Renters Contral Group: Renters Control Group: Renters
Al Model's Sample Al Model's Sample
i1 2 (3 4 (5 (&)
Homeowner 0,017 4%** -0.00634 -0.00920%** 0.097g*** 0.0850%** 0.155%**
[0.00386] [0.00703] [0.000736] [0.00972] [0.0153] [0.00927]
shock(t=t0) 0.0415%** 0.0380 0.0504%** -0, 157 -0,37p%** -0, 440%**
[0.0114] [0.0285] [0.00380] [0.0338] [0.0694] [0.00871]
shock(t==t0+1) -0, 107k -0,131%** -0,351%**
[0.0263] [0.0471] [0.00818]
Hormeowner ¥ shock(t=t0) -0.0383%%* -0.0345 -0.0258%%* -0.0433 0.172%* -0.0341%#*
[0.0139] [0.0320] [0.00297] [0.0404] [0.0774] [0.0104]
Horneowner x shock(t>=t0+1) -0.0668%* -0.0952* -0.0BE4%**
[0.0301] [0.0517] [0.00797]
Canstant 0.0317+** 0.00399 0.0323%** 10.57#** 10.09%** 9,92 4%H*
[0.00797] [0.0265] [0.00402] [0.0712] [0.0578] [0.0615]
Mo of Househalds 2477 571 571 2477 571 571
Households x vears 23383 6935 6935 23383 6935 6935

Columns (1) and (4) reproduce the results of Table 2. Columns (2) and (5) show results restricting the sample to households
included in the model’s sample. Columns (3) and (6) show the estimates of the same equation using simulated data and

defining a negative shock as a 20% income drop.
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Table 17: The Effect of Negative Labor Market Shocks

Dependent Variable: Moved Dependent Variable: Household Labor Income
Control Group: Control Group:
Rentars Counterfactual Renters Counterfactual
(1) (2) (2) (4)
Homeowners -0.00320%*** -0,00525*** 0,158*** -0,000350***
[0.,000738] [0.000254] [0.00927] [0.000150]
shock(t=t0}) 0,0504%** 0.0280%** -0, 440k -0, gL
[D.00380] [D0.00135] [0.00871] [D.00415]
shock [t>=t0+1) -0, 351w -0, 3Ezwe
[0.00818] [D.00563]
Homeowner x shock(t=t0) -0.0258%** -0.00439%** -0.0341%** -0.00414%**
[0.00337] [0.00058€6] [0.0104] [0.000447]
Homeowner ¥ shock(t==t0+1) -0.06a4*** -0.005523%***
[0.00797] [0.000525]
Constant 0.0323%** 0.0120%** 9,924%%* 9.BETHHE
[0.00402] [0.00285] [0.0615] [0.0592]

Each column shows estimates of equation (10) in the text. Columns (1) and (3) use renters as the control group. Columns
(2) and (4) restrict the sample to homeowners and use the model’s counterfactual as the control group. I define a negative
shock as an income drop of at least 20% in the current location.
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Table 18: The Effect of Job Offers

Dependent Variable: Moved Dependent Variable: Household Labor Income

Control Group: Control Group:
Renters  Counterfactual Renters Counterfactual
(1) (2) (2) (4)
Homeowners -0,00542%%* -0,00620%** 0.1g3 -0,00221 %%
[0.000618] [0.,000351] [0.,00975] [0.000472]
shock(t=tO) 0. 470+ 0,301+ 0,231+ 0,195+
[0.0188] [0.0117] [0.0112] [0.00785]
shockit==t0+1) 0,129+ 0.0867***
[0.00817] [0.00705]
Homeowner x shock({t=t0) -0.21E%** -0.0509%** -0.0B59+** -0.0219%**
[0.0181] [0.002392] [0.0121] [0.00143]
Homeowner x shock(t==t0+1) -0.0505*** -0.0100%**
[0.00890] [0.00132]
Constant 0.0215%** 0.00806 9,94] *** 10,0p%**
[0.00359] [0.00737] [0.0631] [0.0852]

Each column shows estimates of equation (10) in the text. Columns (1) and (3) use renters as the control group. Columns
(2) and (4) restrict the sample to homeowners and use the model’s counterfactual as the control group. I define a positive
shock as a job offer in another location that implies an income increase of at least 20%.

Table 19: Characteristics of Owners and Renters

%4 Recerving Job Offers Mao. of Children % Home-Type % Living at Home Location
Renters 14.4% 1.7 92 8% 63.5%
Owhers 13.0% 1.3 93.8% T5.5%
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Table 20: The Effect of Income and Housing Shocks

Mowved  Log(Labor Income)

income shock{t=t0) 0,020 -0 43 5ekE
[0.00175] [0.0184]
income shock{t==t0+1) -0, 0F 4o
[0.0142]
housing shock(t=t0) -0.005G 0.0191
[0.000759] [0.0178]
housing shock{t==t0+1) 0.0246G
[0.0141]
both shocks{t=t0) 0.000485 -0.0294
[0.00255] [0.0184]
both shocks(t==t0+1) -0.0305%
[0.01a8]
Home Crrner -0.D0F0 5+ 0.1 s
[.000977] [0.0141]
Constant 0.0217%%* 10, 47k
[0.00113] [0.020Z]

Robust standard errors in brackets
Aok (.01, P p=0.05, ¥ p=0.1

Each column reports estimates of equation (11) in the text. I define a negative income shock as a income drop of at least
10% in the current location. A housing shock is a decrease of at least 10% in the value of the current residence.
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Table 21: Eliminating the Home Mortgage Deduction: Changes in Homeownership Rates, House

Size, Mobility and Labor Income. By Income Quintiles

Income Ivlzan Tax Incentive Effect of the Policy Change Hormeownership Effect of the Policy Change
Cuintiles (% of net income) Homeownership Rooms after Moving {baseline) Ivloved Log(Labor Income)
(1 2 < (4 5 (6] 7]
1 1.5% -0,0531%= -0,0134 0.17 0.00197%== 0,007 L0#==
[0,00593] [0,0223] [0,000223] [0.000479]
2 2.3% -0.0629%= -0.0419% 0.24 0.00181== 0.00412%==
[0.00451] [0.0240] [0.000252] [0.000370]
3 2.9% -0,0519%= -0, 120%= 0.26 0.000875%= 0.00103%=
[0,00448] [0.0250] [0.000244] [0.000387]
4 3.3% -0,02p7% -0, 263% 0.54 0000123 -0,00220%=
[0,00387] [0,0242] [0.000272] [0.000430]
5 3.4% -0,00430 -0, 4455 0.69 -0,00197== -0.0126%=
[0,00431] [0,0357] [0.000366] [0.00101]

Column (2) shows the average ratio between the tax incentive and after tax labor income. Columns (3) and (4) report the

effect of the policy on homeownership rates and average number of rooms. Column (5) shows the fraction of movers who

buy a house in the year they move, in the baseline. Columns (6) and (7) report the effect of the policy change on mobility

rates and labor income.
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Table 22: Eliminating the Downpayment Requirement to Buy a House: Effect on Homeownership
Rates, House Size, Mobility and Labor Income

Mew Owners who experience

Incorne All Households Negative Incorne shocks
Cuintilas Hotmeownership  Roorms Moved Leogilaber Income) MMowed  LogiLabor Income)
L4
(1 (2] (3] (4 = (6] {7
1 0. 180%== -0.0563 000242 00257 -0,0047 === 0.00155
[0.0132] [0.0431]  [0.000466] [0.00153] [0.00110] [0.00202]
2 0.133%== -0.0420 0.00105% 0.0 49%== -0.0355% -0.0495%=
[0.00909] [0.0408]  [0.000625] [0.00117] [0.00409] [0.00510]
3 0.0903%= 0,117 -0,0007 37 0.00368" -0, 09555 -0, 135%=
[0.00636] [0.0319]  [0.000646] [0.00111] [0.0108] [0.0116]
4 0.0621*= 0.220%= -0.00163% -0.0106%= -0, 1157 -0, 230
[0.00492] [0.0310]  [0.000683] [0.00116] [0.0208] [0.0252]
5 0.0643%= 0. 189%== -0, 007555 -0,0455%= -0, 1755 -0, 367
[0.00642] [0.0390]  [0.00121] [0.00289] [0.0251] [0.0359]
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Figure 1: Mobility, Labor Income and Fertility. Before and After Buying a House
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Own estimates from the PSID 1980-1997. Sample includes married households whose head is white, male and ages 25 to
55 (N= 22,745). See Section 3.1 for details.
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Figure 2: Mortgage Interest Rate by Year
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Contract Interest Rate on single-family mortgages,
Survey, Federal Housing Finance Agency (FHFA).

annual national averages, all homes. Source
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Figure 3: Identification of Structural Parameters: Relationship between selected moments and para-

meters, at parameter estimates
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Vertical dashed line shows point estimate, horizontal dashed line shows data moment. Solid line shows how a particular

moment in the model deviates from the corresponding moment in the data as the parameter is moved away from the point

estimate, fixing the remaining structural parameters.
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Figure 4: Model Fit: Total Labor Income Process
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Figure 5: Robustness Check:

Distribution of Labor Income and Housing Dynamics
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