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Time to First Homeownership:
Racial Differences, and the Impact of 1986 Tax Refm Act

Abstract

The rate of transition of young adults from livimgth parents or renting to homeownership
affects the national homeownership rate. Theresabstantial racial and ethnic differences in the
length of time that it takes for this transitiondocur, contributing to the well-known racial gaps
ownership rates. These differences are importactise they affect the length of time that
households enjoy the economic and social bendfit®meownership. This study uses a national
longitudinal data from 1979 to 2000 to analyze rissons for observed differences in the time to
first ownership. Hypotheses are derived from twospectives: the demand for homeownership
and the supply of dwelling suitable for owner-ocangy. From the demand side, factors
influencing the timing of first ownership are deds from the user cost model and the
consumption-investment models of homeownership.omFthe supply side, consideration of
geographic location and the mortgage market prevatilitional hypotheses. A relative risk Cox
model is used in the estimation.

We find that minorities achieve first-time homeowstep more slowly than Whites. Even
after accounting for a variety of individual, geaghic, and macroeconomic characteristics, we
find that significant differences among the raca®ain that cannot be attributed to any observed
economic differences. As a secondary focus ofsthdy, we look at the effect of 1986 Tax Act
Reform (TRA) and find that it adversely affectee tbw income households in terms of achieving

first-time homeownership.



1. INTRODUCTION

There continues to be a high level of intereshiamnation’s homeownership rate, especially
differences in the rate by race and ethnicity. ilyportant determinant of the ownership rate is the
length of time that households spend in spellsoofinomeownership; that is, renting or living with
parents or others. Differences in ownership ragsveen Whites, Blacks, Hispanics, and Asians
could be due, in part, to differences in their diores in these non-ownership spells. In this gtud
we focus on the duration of time that individualke to become first-time homeowners.

Homeownership impacts the economic and social ousoof households. Dietz and
Haurin (2003) review this literature and they nibiat there is good evidence to support claims that
homeownership has a positive effect on the levehaisehold wealth, in part due to the well
known tax advantage of ownership in the U.S. (RAs®T9)! Another positive effect is on the
guality of home environment (Menaghan and ParcBlLy,9vhere a contributing factor is a greater
rate of home maintenance for properties that aneeowccupied (Galster 1983; Gatzlaff, Green,
and Ling 1998). There is an increasing amountvadence that the children of parents who are
owner-occupiers achieve higher levels of cognitibaye fewer social problems, and are more
likely later in life to become homeowners (Green &ihite 1997; Boehm and Schlottmann 1999;
Haurin, Parcel, and Haurin 2002)The likely mechanisms are the improved home enwirent,
the greater geographic stability associated wittmémmwnership (Aaronson 2000), and the
improved level of owners’ self-esteem (Rohe andy®tmn 1994).

The duration ofime to first ownership affects how long it takes & household to begin
receiving these benefits. Public policy often seefocused on helping individuals achieve
ownership atsometime during their lifetimes, not early in theirfdtimes. Early ownership
provides more time for children to receive the bigneof geographic stability and an improved
home environment. It permits the household mametio benefit from the tax advantages of

ownership compared to renting.

! When real house value rises, real wealth tendisctease. The long term evidence about the pregale
and distribution of increases in real house vals@piite mixed (Dietz and Haurin 2003). Wealthoatsay
rise through gains in home equity as the mortgagepaid, but renters also could participate ia tipe of
“forced savings”. Haurin and Rosenthal (2004) fthdt the economic gains resulting from house price
appreciation are predominantly saved.

2 These studies include numerous economic and deploigr control variables for parental and family
background and the neighborhood. They also addnesproblem of unobserved heterogeneity that could
lead to sample selection issues when comparingnewith owners.



It also is important to view homeownership fromfatime perspective. The few studies on
this topic suggest that early spells of homeownprgficrease the probability of later spells of
ownership (Boehm and Schlottman 2004; Haurin anseRthal 2003). This outcome is sensible
because wealth accumulation during a first spelloniership makes it easier to overcome
mortgage lender imposed down payment constraitdsilalife. Thus, the time until the first spell
of ownership begins affects a household’s lifetpnafile of tenure choice.

The differences in this paper’s approach comparitd ether studies of racial differences
in homeownership rates are numerous. We adopttartemporal approach while most studies of
racial gaps in homeownership are based on cros®isalc data sets. We focus on when
households achieve their first homeownership erped, while most other studies of racial
differences combine all spells of ownership. Fggudr sheds some light on the timing of first
ownership among the individuals in our sample. té&thiachieve ownership the earliest with
Blacks trailing by a substantial amount of time.neOgoal of this paper is to determine which

economic and social factors explain these diffegsnio time to first homeownership.
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Figure 1: Cumulative Distribution of Time to First Homeownership
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A secondary focus of this study is an evaluatiothefimpact of the 1986 Tax Reform Act
(TRA) on the time to first homeownership. The TRAbstantially reduced the tax benefits of
homeownership for low income households. Thisctfigas documented by Follain and Ling
(2991) in their study of tenure choice where theynd the deductibility of mortgage interest
payments was worthless for many households witbnmes below $42,500 ($1991). Our data set
reports the tenure choices of a cohort of respasdeuaring the period 1979-2000 and thus the
impact of the TRA on the time to first ownershi;mdae estimated. A low income household that
did not purchase a home by 1986 found that itdbenefits of owning diminished post-TRA. This
change in tax laws should have the effect of furtbegthening the duration of renting or living
with parents. We present the first test of thipdihesis.

The sequence of the paper is the following. W& friefly review the literature on tenure
choice then discuss the relatively small literatarethe time to first homeownership. Next, a
theoretical framework is outlined that guides dowice of empirical model and variables. We then
present the econometric model and describe the drtbowing the presentation of the results, we

discuss the implications for public policy.

2. REVIEW OF LITERATURE

Static Models of Homeownership

The literature on tenure choice is vast and theeuthat studies racial differences also is
large. A comprehensive review of the racial gderditure is contained in Haurin, Rosenthal,
Herbert, and Duda (Haurin et al. 2003). They shbat large racial and ethnic differences in
homeownership rates persisted throughout the 2&titucy. Their review concludes that most
studies in the 1970s through the 1990s found tradtfferences in ownership rates (typically 25
percentage points) between Whites, Blacks, andadisp were primarily explained by differences
in the economic and social attributes of househ@tsut 15 percentage points) with the other 10
percentage points unexplained. Often this resigualtributed to unmeasured discrimination in
the housing and mortgage markets; however, Hatiah €003) note that it also may be attributed
to other omitted variables.

Static models of tenure choice often adopt the éaork that tenure choice is explained by

demographic variables and the relative cost of imgusousehold income and wealth and their



interactions with mortgage lender constraints. tHase studies, the relative cost of housing is
influenced by the user cost of housing and by apdifferences in the constant-quality cost of
owned housing relative to rental units. User co$tsousing reflect the after tax cost of mortgage
interest rates and foregone earnings on home edgléfyreciation and maintenance, and expected
house price inflation (Rosen 1979; Follain and Lir@P1). The key lender constraint that affects
achieving homeownership is the required down paymens documented by Linneman and
Wachter (1989) and Haurin, Hendershott, and Wadi®97) among many others. The impact of
racial differences in the amount of wealth on tkelihood of homeownership is amplified through
this constraint. Demographic variables found topheticularly important include marital status

and age.

Empirical Studies of the Time to First Homeowngrshi

There is a small literature that focuses on theetim first ownership, but none of the
articles highlight racial differences or the impathousehold wealth. Henretta (1986) studies the
transition of young households from renting to homeership using data on White households
from the Panel Study of Income Dynamics (PSID).s Hiethod is discrete time event history
analysis, but he uses an ad hoc procedure to tdarethe presence of multiple observations of
every household. He finds a few variables areiogmt (wife’s and husband’s earnings, number
of children), but many are not and some have ureggdesigns. Also, he finds no evidence that
household level variables interacted with measafd®using cost have a significant effect on the
probability of first time ownership.

Morrow-Jones (1988) uses the American Housing Sutgestudy moves of young adults
from renting to owning (not necessarily first timenership). She used a method that attempts to
model the set of age specific transition rates yioung adults. The selection of explanatory
variables was not guided by particular theories thedcurve fitting exercise produced a number of
counter-intuitive results.

Boehm (1993) hypothesizes that there are direatedlsas indirect effects of transitory and
expected income on the time to first ownership. udes PSID data and finds that both types of
income not only have a direct effect on the prolighof transitioning to homeownership, but also
an indirect effect through the effect of incomewesalth accumulation. One of the limitations of

Boehm'’s study is that he assumes an exponentiatidarmodel. This model requires the hazard



rate of becoming a homeowner to be constant; howelis claim is contradicted by our data.
Boehm also assumes that spells begins when andodiMeaves the parental home. However, the
length of time that individuals remain with parerdepends on many of the same socio-
demographic and economic factors that influencetitme to first ownership. Thus, Boehm’s
results conflate individual’'s decisions about remrag with parents and time to first ownership.
The alternative, used by us and other studiesrstfime ownership is to measure the time to first
ownership from a particular age.

Clark, Deurloo, and Dieleman (1997) focused onttaesition to first time homeownership
in Germany. Mulder and Wagner (1998) compared3banan experience to that of the Dutch in
attaining first time ownership. Both studies arghat economic, demographic, and geographic
variables should be important to the explanatiotheftiming of the transition. Clark, Deurloo,
and Dieleman’s findings were quite limited (onlycame and the number of earners were
significant in a Cox proportional hazard estimafiorMulder and Wagner’s study was limited
because of the use of retrospective data and tileysdo not include income or wealth in their
analysis. Using a logistic regression they findttimarriage, education, number of years worked,
socio-economic status, and parental homeownergigpdsthe transition from renting to owning
while living in a large urban area (likely a profoy housing costs) and unemployment slows it.

Guiso and Jappelli (2002) use Italian data andopgational hazard model to study the
duration of time that an individual saves untilytimirchase a house. They highlight the effect of
transfers (gifts and inheritances) on saving tifimeling that the effect is small on spell lengthst
the households purchase larger houses after ragesviransfer. Their data are retrospective, not
longitudinal as in our data set. A major probleithviheir dependent variable is that their data do
not allow them to distinguish between first anatadwnership spells; they can only measure the
time from age 25 until the time a household begtascurrent spell of ownership. A third
important limitation of their data is that they massume that some variables (e.g., education and
family size) are time invariant because of datatéations. This limitation is a significant problem
because young households’ attributes change rapiaiy time. Variables that shorten the savings
time include education, permanent income, and fteans Ones that lengthen the savings time
include the price of housing, larger city size, @&ethg single.

Boehm and Schlottmann (2004) use nine years of Bi&tB to study the duration of stay in
owned and rented dwellings. Their focus is on wstdading multiple spells of ownership, but



they also study the transition from renting totfmgnership. They find that White households are
more likely to transition to ownership than min@e® Household characteristics that increase the
probability of a transition are higher permanentome and education beyond high school.
Slowing the transition are being single, a largenity size, and living in a large metro area (a
proxy for omitted housing prices). No effect ofaltb was found, this surprising because of the
expected importance of the down payment constrddme criticism of this interesting study is that
all minority households were combined into one gaitg; Hispanics, Blacks, and Asians were not
separated. Also, wealth was measured only in tiwaees of the panel; other years’ values had to
be imputed.

This review of the literature suggests that thenogit data set is one with panel data, not
retrospective data. The data should focus on lmlde who are relatively young and are making
their first transition to ownership. The econontetnodel should allow for a flexibly specified
baseline hazard function. While many explanatoayiables have been used, the theoretical
guidance for their choice has been lacking or loodée address these problems by using a panel
data set of length 21 years. The respondents@regyand pass through the prime transition to
ownership years during the survey period. Our enwetric model allows a very flexible baseline
hazard function and a large set of explanatoryades are available. Our choice of these variables
is guided by two models of the demand for homeosgmprand consideration of the supply side of
the market. Our particular focus is on explainmagial and ethnic differences in attaining first

time homeownership.

3. MODELS AND HYPOTHESES

This section discusses two models of the demarel gidenure choice, the consumption-
investment demand model and the so-called userrsodel. Both models generate hypotheses
about the effect of household characteristics @démand for first-time homeownersHipThe
section concludes with a discussion of ways thatghpply of dwellings might influence tenure

choice.

® Haurin et al. (2003) reviews these models in sti&tlly more detail than the discussion in thipgra



The “Consumption-Investment Demand” Model of Ter@ineice

Developed by Henderson and loannides (1983, 19Big)model highlights a household’s
portfolio choice problem, with owner-occupied hawysbeing one possible asset in the portfolio.
Household have a consumption demand for housing,béting a function of factors such as the
price of housing family size, income, and wealtiithey also have an investment demand for
housing derived from portfolio size and balancesiderations. In general, if investment demand
exceeds consumption demand, the model predictsh@dtousehold will be an owner-occupier. In
contrast, if consumption demand exceeds investaemand then the household should rent and
perhaps purchase housing assets (e.g. purchasalalamlling and become a landlord).

The primary determinant of investment demand shbeltiousehold wealth, but household
income and the risk characteristics of housing als® important. As wealth rises, investment
demand grows more rapidly than consumption demamadl ownership becomes more likely. Also,
if a low wealth household purchases a home, it dtwel exposed to relatively high risk because its
portfolio would not be diversified (Flavin and Yasmgta 2000). This additional risk should lower
investment demand by this group. Higher wealthskbolds should invest in housing because of
the benefits of diversification (Yao and Zhang 2000verall, there are multiple forces that tend to
raise the demand for homeownership as householihwvesses.

The expected length of stay in a dwelling affetdsate of return as an investment because
of the high transactions costs associated withiteatimg a spell of homeownership. Haurin and
Gill (2002) show the substantial influence of pladmobility on the annualized transaction cost of
owning and thus on the probability of a househ@&ddming a homeowner. The transaction cost of
selling a home does not affect consumption demadhdrdhan through the impact of the small
reduction in lifetime net income. Thus, househalith high expected mobility rates are predicted
to be much less likely to own a home. Observedilityplbates are greater for the young and for
singles, and are somewhat greater for low incomsétoolds (Haurin and Gill 2002).

The investment-consumption model suggests thatgteater is expected house price
appreciation, the greater is the investment denfi@nkousing. Consumption demand will be little
affected and thus the likelihood of homeownerskigreater. Thus, spatial differences in expected

* There are a few complicating details not addreseethis brief summary, but they are discussed in
loannides and Rosenthal (1994).

® The latter finding may be due to reverse causaktjow income households have lower ownership

rates and thus a lower cost of relocating (BoehB1)1.9



house price appreciation could cause systematierdifces in the demand for ownership. The
Conventional Mortgage Home Price Index shows sulfislavariation among census regions
(Freddie Mac 2003). The ratio of 2000 to 1979cgsiranged from a high of 3.8 in New England,
to 3.5 in the Pacific region, 3.3 Middle Atlanti2,7 South Atlantic, 2.6 East North Central, 2.5
Mountain, 2.3 West North Central and East Southt@grand finally to a low of 1.9 in the West
South Central region. We include a variable maaguhouse price appreciation, but regional
dummy variables may capture additional effects.

A somewhat different issue is thevel of house prices on the consumption and investment
demand for housing. Higher house price levels lshoeduce the consumption demand for
housing. The total dollar value of investment dedhéor housing is not likely affected by the price
of housing; however, the investment demand forginentity of housing is affected. In high house
price areas, less quantity of housing can be psethéor a given dollar investment. Thus, in high
house price areas, the consumption and investmemttity demanded will fall, and the net effect
on the demand for homeownership is unclear. Tisemerelationship of house price levels with the
down payment constraint (discussed later), but tkigtionship is not part of the standard
consumption-investment model.

A related effect is created by the volatility ofuse prices. Belsky and Duda (2000) found
that the standard deviation of appreciation rateddw-priced homes is about 2.5 times greater
than for high-priced homes in a study of four @tieThus, their study suggests that low-price
homes may be a particularly risky investment. €Thasumption-investment model predicts that
low income households will avoid investing in hawgsbecause of the price risk; hence, they will
be more likely to remain a renter compared to higheme households.

An important cost variable is the mortgage interas¢. A higher rate raises the cost of
consumption and investment in housing. The netcethn the likelihood of ownership is unclear.

The rate of return on investments in housing mayedd on the rate of depreciation of the
dwelling. Emrath (1995, 1997) used American Hogshurvey data and showed that maintenance
expenses per square foot of housing increase asraemiage of house value as houses age.
However, if the depreciation rate of older houssmgnown to be higher, then this attribute should
be capitalized in the market price, and the nehaintenance rate of return will not be affected. |
is likely that the risk of needing a major repawater or natural gas line breaks, failure of a &

in winter) is much greater for old dwellings. Thusvestment demand will be lower for risk

10



averse households and those who cannot afford deeaf a major repair (i.e. those with low
income and low wealth). Older properties are ledah central cities, thus investment demand and
the likelihood of homeownership should be lowertlhese areas. Also, Black and Hispanic
households tend to reside in older housing ancttisegood evidence that their choice set is limited
by discrimination (Ross and Yinger 2002); thus, depreciation argument suggests that minorities
will have lower homeownership rates. Also, singtewe less time to undertake do-it-yourself
home maintenance and are thus less likely to own.

We expect greater job security and income stabditpuld increase investment demand
more than consumption demand. Information abdutsgcurity is difficult to obtain, but greater
tenure in the current job suggests greater secuRtpm a more aggregate perspective, Black and
Hispanic households’ rate of unemployment has greatriance than that of Whites, and thus it is
reasonable to argue they have less job securitylso,Aob security falls when the local
unemployment rate rises and thus a household’'s siment demand should fall when
unemployment rates (and uncertainty) are high. [€lel of the local unemployment rate likely
has little effect on a household’s consumption dainfor housing. The result is that a higher
unemployment rate should lead to a lower probgbdit homeownership, holding constant an
individual’s employment status.

The rate of return to housing that influences cam#ion and investment demand is the
after-tax rate. The U.S. tax code subsidizes hemecship compared with renting (see Follain
and Ling (1991) for a thorough analysis). Imputexats (the market value of renting the dwelling)
of owner-occupiers are not taxed and mortgageastemnd property tax payments are deductible if
a household chooses to itemize deductions on iterBe taxes. Also, Federal tax codes have
generous rules regarding the treatment of capdaisy Even prior to the 1997 tax reform that
further reduced capital gains taxation of ownerupeed housing, capital gains taxes were easily
avoided by continuously purchasing a higher priceche. For example, in 1995, only five percent
of all have sellers reported to the IRS capitahgain owner-occupied housifig.

The reduction in the after-tax cost of housingHagher income groups tends to raise their
consumption and investment demands for owner-oedupousing. Thus, for high mid and high

income households, the investment demand for owoenpied housing is boosted substantially

® See Hoyt and Rosenthal (1992) for further discusef these effects.
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relative to other assets. Thus, the impact oftéixecode is that homeownership should be more
likely as income rises.

The 1986 Tax Reform Act further reduced the taxefiesrof homeownership for low and
moderate income households (Follain and Ling 1991)hus, both the consumption and
investment demand for owner-occupied housing shialildwith the net effect being unclear.

Both the investment and consumption demand forihgudepends on the number and ages
of children. An increased number of children skdowalise the demand for residential space, but it
also reduces disposable income. As noted abowe,way to invest in child outcomes is to
purchase a home. Thus, a greater number of chilgheuld raise the investment demand for
ownership. The conflicting forces lead to an arabigs prediction about the effect of children on

the likelihood of a young household transitionindibmeownership.

The “User Cost” Model of Tenure Choice

The most frequently used model in empirical worktenure choice is one that highlights
the role of the relative price of owning comparehwenting. The relative cost is typically
defined to equal the product of the user cost ofing (the annual cost of $1 of owner occupied
housing) and the ratio of house prices to rentakpr(holding quality constant). The user cost is
function of income tax rates, depreciation rategeeted length of stay in the home, mortgage
interest rates, property tax rates, and the exgeaereciation of the home’s value (Rosen 1979).
Many of the predictions of this model are the samehe consumption-investment model, even
though the justification sometimes differs.

Job security, house price volatility, local unenyph@nt rates, and household wealth do not
play a role in the standard user cost model and thw predictions result for tenure choice
regarding these variables. In an extended modehd@ershott and Won 1992), a risk premium
term can be added to the model. The result islaimpredictions to the consumption-investment
model. The anticipated length of stay in a hominigortant in the user-cost model. The longer

the expected stay, the lower are the annualizetdion costs and the user cost, and thus the

" The act reduced the number of marginal rate btacked compressed the marginal rate structure
so that the sharpest decline in marginal tax ratas experienced by high-income individuals.
However, the reform also raised the levels of taeadard deduction and personal exemption. Prior
to the reform, in 1986, these values were $3,6 0$4n080, respectively. The reform established a
standard deduction of $5,000 in 1988 and phasedp@rsonal exemption level of $2,000 by 1989,
each of which was indexed to inflation in succegdiears.

12



more likely is a transition to homeownership. Rubkal (1988) formally incorporates transaction
costs into a user cost measure of owner-occupiegdihg and finds evidence consistent with the
idea that transaction costs affect tenure choiéeom the user cost perspective, higher expected
house price appreciation reduces the relative afostvning compared with renting. Thus, higher
expected price appreciation encourages ownerghiasito the consumption-investment model.
Critical to the tenure choice decision is the prafe constant-quality owner-occupied

housing relative to renting. The greater the po€édousing, ceteris paribus, the less likely is
ownership. The user cost of homeownership is pesjt related to the mortgage interest rate.
Thus, a higher mortgage rate should lower theihkeld of ownership. Passage of the TRA raised
the user cost for low and moderate income housshaidi the unambiguous prediction is that

ownership should be less likely.

Supply Side Factors and Constraints

Supply side factors and constraints could affece timing of the transition to
homeownership. One important constraint is thetgage lender imposed down payment
requirement. Studies by Zorn (1989), Linneman Whathter (1989), and Haurin, Hendershott,
and Wachter (1997) confirm that a large percentagbouseholds’ tenure choices are affected
because they have insufficient wealth to buy tdesired houses. The percentage of house value
required for a down payment typically was 20 petgerthe 1970s, this value continuing to into
the early 1980s. In 1990, only eight percent aihl@riginations had a loan-to-value ratio greater
than 90 percent. The minimal required down paynielhtthereafter and throughout the 1990s.
Our sample period is 1979 to 2000 and thus them@hdown payment ranged from 20% to about
5%. Overall, the existence of binding down paymeahstraints suggests that low wealth
households are likely to remain renters longer.othar observation is that the greater the price of
constant quality housing in a locality, the greatex needed down payment. Thus, spatial and
intertemporal variations in house prices shoulcedffthe likelihood of exiting to ownership
through this mechanism.

Black and Hispanic households are more likely todfected by the down payment
constraint. Data from the 1998 Survey of ConsurRérances (SCF), weighted to be
representative of the United States, confirmsty@tal Black and Hispanic renters have very little

wealth (Haurin et al. 2003). For example, the lefevealth at the 25th percentile of the wealth

13



distribution is basically zero and that at thd H@rcentile is just $1,523 and $2,556, respectively
In contrast, among White renters thé'H@rcentile level of wealth is $9,908.

Kain and Quigley (1975) argued that supply sidedi@are important to tenure choice;
specifically that single-family detached housingckt is more conducive to homeownership.
Haurin et al. (2003) argue that this occurs becdheeadministrative costs associated with the
organization of multi-family buildings into condomiims are high. These higher costs may occur
in low income areas because of the negative exigesae.g. high crime rates) often associated
with these areas. Property owners in multi-faniyts have limited ability to monitor disruptive
behavior within the building. Because central @tgas have relatively high levels of multi-family
housing, renters living in central cities will haadower rate of transition to homeownership unless
they move to suburban or rural areas.

Another aspect of the supply side of the markethis restriction of choice due to
discrimination. One prediction is that minoriti@€ing discrimination in the housing market face
restricted access to suburban neighborhoods, tés@ban areas containing a higher proportion
of single family detached dwellings. The impliceatiis that minorities will take longer to become
owners. Racial steering in the housing marketlde®n documented and appears to have persisted
throughout the 1980s and 1990s (Ross and YingeB)20A large literature also exists regarding
the prevalence of discrimination in mortgage legdimunnell et al. 1996). They found that Black
mortgage applicants in Boston in the late 1980s=vegght percentage points more likely to have
their loan applications rejected relative to comapée White loan applicants. This study’s
conclusions have been criticized, but there remsifstantial evidence of discrimination against
minorities in the housing market, resulting in ledslity to relocate from the central city to the
suburbs.

The conclusions drawn from the supply side of tllesmg market are that first-time
homeownership will occur more slowly for minoritjeer those with low wealth, and for those

young adults living in central cities where there gelatively few single family dwelling.

Summary of Hypotheses
The demand for homeownership models predict treatrinsition from living with parents
or renting to homeownership is more likely the ¢geas a household’s income and wealth. The

probability of transition also should rise with ieased age and job tenure, and it should be higher

14



for married couples. It will be faster in areashanigh rates of house price appreciation but stowe
for households living in central cities, in areaghwhigh local unemployment rates, and for
minority households. The transition should be glowhen mortgage interest rates are high.
Factors related to predicting greater permanerdnme such as increased education and mental
ability also should cause a faster transition tonbownership. The higher is house price, the
slower will be the transition to ownership. Fipaltransitions to owning should be slower after

passage of the TRA.

4. DATA SET AND DESCRIPTIVE STATISTICS

Data Set

Our study uses data from the National Longitudifafvey of Youth (Center for Human
Resource Research 2003). The survey began in i8é8 its respondents were ages 14 to 22.
The initial survey included about 12,000 youths &mal attrition rate has remained relatively low
with 8,033 responses received in 2600The survey was annual through 1994, then biannual
However, in 1991 information about homeownershig wat collected. In 2000, respondents were
ages 35 to 42, having passed through the primestytime home purchasing yearsThe Hispanic
sample represents Hispanic youths present in tBe id.1979 and is unchanged thereafter, thus

Hispanics immigrating to the U.S. after 1979 arerepresented in these data.

Duration of Time to First Homeownership
We begin the analysis of respondents when theyrbec®l years old, this occurring

between 1979 and 1986. We explain the lengthnoé it takes for a respondent to transition to

 The 1979 NLSY contained a sample of military mersbi&at was dropped in 1982. These respondents
are not included in our analysis.

° The optimal data set would be one where continahservations are available for every variable. No
longitudinal data set contains this quality andmdiiya of information. The NLSY contains three tgpef
variable: those reporting values at all pointsinmet (e.g., continuous work histories), those agaped) over

a particular time period (e.g., income earned &nl#st calendar year), and those that are a sniapstioe
time of the survey. Because tenure status is tegp@nly on survey dates, the dating of the fitsthase of

a home is inaccurate to an extent. Further,ppssible that the first home was purchased andisilgeen
surveys, this spell not recorded in the data. [6hger the time between surveys, the more likebnisntra-
survey event to occur, this more likely post 19%owever, 1994 is 15 years into the survey and rabst
the respondents had already become first-time hameis.
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ownership, or until the spell is censored. Ourganncludes 4,010 individuals and 3,372 of them
became homeowners within the observed period ofe2ts. Percentiles of the survival time are
the following: 25% of the sample became homeowngsshy the third year, 50% by the sixth
year, and 75% by the twelfth year. The total nundfgerson-years is 29,397.

Covariates

There are four broad categories of covariates: timariant, time varying individual
characteristics, time varying macroeconomic vaaspand residential location (which also is time
varying). Among the time invariant variables aexa/ethnicity (White, Black, Hispanic and
Asian) and gender. Three variables are includeduse they are related to permanent income: the
respondent’'s Armed Forces Qualification Test (AF@Epre’’ health conditiort! and highest
grade completed. @ We use indicators of whetherrdspondent is part of a first or second
generation family to control for the respondentisiliarity with the U.S. housing and mortgage
market. We also include the highest grade comgléte either parent as a proxy for parental
wealth. Time varying variables include the numbgrespondent’s children and marital status.
Also included are weeks unemployed and weeks eraglognd three kinds of income sources:
wages and salaries, inheritances, and the amamtdHl other income sources.

To capture location effects we use two kinds ofaldes: intra-MSA location and census
region. Regarding MSA location, we record whetier respondent resides in the central city or
suburb (rural is the reference category). The mieesus regions are New England, Middle
Atlantic, East North Central, West North Centrabugh Atlantic, East South Central, West South
Central, and Mountain (East North Central is thference category). County population is also
included to control for the size of the location.

A number of time-varying macro level variables areluded in the estimation. One is a
time varying regional constant-quality house priaex. The first step in its creation is to measur
regional differences in constant-quality house g@®ién a particular year. We use the Mills-
Simenauer index for 1986 (Mills and Simenauer 1998je then expand the index to span the

sample period by using the Freddie Mac repeat salgi®nal house price index for the period

° The AFQT is a general measure of trainability estale of 1 to 99. Normed scores (adjusted for
age differences) are reported in the survey. €hkeihcludes as components: arithmetic reasoning,
word knowledge, paragraph comprehension, and noaieperations.

' An indicator of whether health limits the amountype of work.
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1979-2000 (Freddie Mac 2003). A second variablthésnational average interest rate on fixed
rate 30 year mortgages (Office of Policy Developtrzer Research 2003). Other components of
the user cost include the rate of maintenance apdediation (assumed to be time and spatially
invariant), and the expected rate of house priftatian. The latter is assumed to equal the réte o
inflation in house prices as measured by the Feetitfic index. We include an indicator variable
for the 1986 Tax Reform Act that takes the valueloin 1986 and thereafter for household
earnings $50,000 or less (in 2000 dollars) ancheretise. The unemployment rate is measured at
the regional level.

In the NLSY, detailed wealth questions were adedinning in 1985, six years after the
initiation of the study and thus we cannot includealth in our analysis of the full sample.
However, because the cohort spanned ages 14 to1A/D, there are two groups that are age 21 or
less in 1985. We separately examine the time taeoship of these groups, focusing on the
importance of wealth. The existence of down paymesnstraints suggests there may be
substantial nonlinearities in the response to difie wealth levels. In past studies, the
nonlinearities were addressed by creating a varitidat indicates when the constraint was binding.
This method requires the assumption of a criticadimum down payment (often 10% or 20% of
house value) and the estimation of the price ofoaskh that a household with particular
characteristics would buy. Clearly the minimum dopayment percentage has fallen over time,
making the calculation of a constraint variable endifficult and somewhat arbitrary. We simply

include net wealth and test for differential imalbetween samples.

Descriptive statistics

Appendix B contains descriptive statistics, allvafich are weighted. After weighting,
whites represent 82% of the sample while blacksessmt 12%. Hispanic and Asian percentages
are 5% and 1% respectively. Other time invaridnadracteristics are presented in table B1. There
are substantial racial differences in AFQT scoresienmigration status.

Time varying characteristics are in table B2 whie location characteristics are in table

B3 (which are also time varying). For a time vagywvariable, a sample mean doesn’t have any

2 Formally, there may be a different interest raupliaable to the foregone benefit of home equity.

Because we are measuring the cost of ownershipuiwent renters, we simplify by assuming this

rate equals the mortgage interest rate. We alsorasghat, at a point in time the mortgage interest
rate is constant across individuals and space.
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obvious interpretation in this kind of a sampleable B3 and B4 present mean values of time
varying variables during the time that the resposiéved with parents or rented. For example, in
table B3 the first row is the mean regional unempient rate and it says that an individual of any
race faces an average regional unemployment raté.2%% over the spell of time to first
ownership.

Number of children is higher among Blacks. Blaekpondents spend less time working
and Black households earned, on average, $6,080ges year, than Whites. Blacks also were
married for smaller percentage of time than othaugs. Whites spent less time as divorced,
widowed, and separated than minorities. Hispaaits Asians faced higher regional house prices
because they are more heavily located in the Raaifd Mountain regions (see Table B3). Table
B3 presents the percentage of time that an avémdgedual spent in various locations during their
time spent as a renter or living with parents. cBland Hispanic respondents spent much more

time in central cities and less time in suburbs iandiral areas compared to Whites.

5. ESTIMATION

Testing the above hypotheses is accomplished bpatitg a relative risk Cox modél.

We first present the Kaplan-Meier estimates by eawthen present a log-rank test.

Kaplan-Meier Estimates
Let t, <t, <[l[<t,, j=1,..., k, denote the set of observed failure times in theptamLet

n;be the number at risk of failure just before theetit, and d; equals the number of failures at
time ¢,. Then the Kaplan-Meier @roduct limit estimatef the survivor function is,

_ n].—d].
(1 S(t)= j||:|st (ﬂ—}

]

The confidence bounds ar(t)*"**?” where z, , is the (1-a /2) quantile of the normal

distribution, &2 (t) = var[log S(t)]/[log S(t)]* and,

13 For a detail description of these models see Keitfah and Prentice (2002).
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Figure 2: Kaplan-Meier Survival Estimates

In Figure 2, panel A, we show the estimated suhfiwaction for all race and ethnic groups
combined. The 95% confidence interval is showthe dotted lines. A 50% chance of survival
occurs at 5.8 years. In panel B we present thmatds by race/ethnicity. As expected from the
descriptive data, the survival of whites as non-ewsnis substantially different from that of
minorities. Among minorities, Blacks become fitishe homeowners at a substantially slower rate
than Asians and Hispanics. Panel C presents sewa@mpirical hazard rate for the full sample
(all races combined), which is defined as the phodiby of a household exiting to homeownership
conditional on survival to that point in time. rises rapidly through year 7 (age 28), then falls

fairly rapidly. This result suggests that an estion model that allows for only constant or
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monotonic hazard rates is inappropriate (e.g. pamanmodels with exponential or Weibull
distributions). In our econometric estimation, uae the relative risk Cox model to allow for a

flexible specification.

Log Rank Test by Race and Ethnicity

Here we test whether the survivor functiofg), ...,S,(t) are equal on the basis of
samples from each gf population groups. We have four racial groups,té/IBlack, Hispanic
and Asian and thup=4. Lett, <t, <[[[<t, denote the failure times for the sample formed by
pooling thep groups. As in Kaplan-Meier estimates,denotes the number at risk of failure just
before timet;, and d;is the number of failures at timg. Let d; and n,; be the corresponding
numbers in sample i where i=1,...,p. We test the null hypothesis,
Hy: A (t)=...=A,(t),against the alternative that at least one ofAlg is different for some,,

where A (t) is the hazard of groupat timet.** The results are summarized in Table 1.

Table 1: Log rank test for equality of survival function

Race Events Events
observed expected

White 2212 1733

Black 686 1108

Hispanic 434 485

Asian 40 47

Total 3372 3372

* The conditional distribution ford,;,...,d, given d; is a multivariate hypergeometric

distribution which gives the conditional mean amdiance ofd;; to be, respectivelyg; =nijaljn]71

— _ _ -2 1\ . . .
and (W,); =n;(n; —n;)d,(n; —=d;)n;"(n; =1)" . The conditional covariance of; and d, is,
(W), =nynyd,(n;—d,)n;*(n;—1)7. The log-rank statistic iszw 221;:1 w; =0 -E, where,

0=(0,,...,0,) is the vector of observed number of failurés,= (E,, . . ., E, )" can be

. . , . _ k _ k

informally thought of as a vector of ‘expected’lfmes, O, = zjzl d;,and E; = Z,:l e;. The
statistic w’ =(d,; —e,;, ..., d,;—e,) has conditional mea@ and pxp variance matrix\V;.
An approximate test of equality of the survivor distributions is based on the asymptg(j:_1

distribution forw'W "w , whereW =W, + ... + W, .
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The test statistic,)(;_1 = 346.56 (wher@ =4) has a p-value = 0.000. Thus, we rejéf} that

the survivor functions are the same among the fpaups of individuals, confirming the visual

inspection based on panel B of Figure 2.

Relative Risk Cox Model

We use a relative risk Cox model to analyze dunatibtime to first ownership. Because
some of our covariates are time varying, this mettidfers from the simple proportional hazard
analysis. We also account for right censofihgrhree forms of the model were tested: one where
we impose the same underlying hazard rate on glordents and include dummy variables for
race/ethnicity and thus allow for a proportionailftsim the hazard rate, one where we allow the
hazard rate to differ by race/ethnicity, and a nhodeere the error term is treated as a random
effect (cite??). The coefficients of our explangtorariables changed little among these
specifications, thus we present the results fonbdel with a single hazard rate.

Let X,(t)={x;(u); 0su <t} be the covariate history of the individualip to timet. All
the covariates are assumed to be exogenous anddnyiag. Thus,
3) P[X(t)] X(u),t=u] = P[X(t)| X(u),t=u], O<uc<t.
That is, the covariate may influence the rate dbifa over time. Its path up to any tintee u is

not affected by the occurrence of a failure at tume Let Z(t) be derived covariates that are
functions of X(¢) andt. The hazard process is given by,

@) Al X(0)]dt = P{T O[t,t +dt)| X (1), T 2t} = A, (t) exd z(t)' B]at,

where, A, (t) is an arbitrary, unspecified baseline hazg®dis the vector of coefficients of interest

andZ are the covariates.

The sample consists #&ffailure timest, <t, <[[[<t, with no ties, so that the remaining
n—k observations are right censored. L¥t) denote the set of items at risk of failure at time

just before. Then, thg-th term in the partial likelihood is,

15 | eft censoring is not a concern because of oumfisa exogenous criterion to begin each spell.
However, some of the respondents already own by ad@? %), and thus sample selection may be
a small problem.
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Alt;; X(t)]
ZIDR(tj)/][tj}Xl(tj)]
This gives rise to the partial likelihotd

£ explZ(t;) Bl
6 :
© |_1| 2wy OPLZi(E) Bl

The variance of 3 is estimated by the conventional inverse matrixtloé negative second

(5) L; (B8) =

derivative of the log likelihood. We report thébust standard errors produced by STATA that is

calculated by the method of Lin and Wei (1989).e Bstimated coefficient measure how the
logarithm of relative hazardA(t, [)/A,(t) is affected by a unit change in the covariate.
Alternatively, exp(B), the hazard ratio, equals the relative haza(d, [)/A,(t) and not its

logarithm, which yields an easier interpretatioie, therefore, present and interpret our results in
terms of hazard ratios. Whgr 0, the hazard ratio is 1 and f@gt>0 (<0) hazard ratio is greater
(less) than 1.

For the purpose of interpreting the impact of vasicovariates we carry out a comparative

static type exercise by calculating expected dpaljths. LetF(t) be the distribution function of

the failure times where (individual subscript igadifor simplicity),
@) F(t) :j[)l[t; X(1)] exp(—j;/i[t; X(t)]dt)]dt.

Using estimates offlo(t) and 3 we can calculate the predicted hazard functionmceOthis

predicted distribution function has been obtainedidentify 7 such thatF(¥)=0.5. This? can

be interpreted as the expected spell length.

As comparative static exercises, we compare expeqtell lengths between two groups or
between two difference levels of a continuous \A&a Suppose we are calculating the expected
spell lengths between the Whites and the Blackisst e calculate predicted hazard for whites

and blacks separately. To predict the black hafzarction, for instance, we assume that everyone

'® The partial likelihood arises as the product ofditional probability statements but it is not
directly interpretable as a likelihood in the oy sense of the term. However, it can be used to
estimate thes because it yields asymptotic properties. See Katlah and Prentice (2002) for a

detail explanations and a formal treatment.
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in the sample is black with all the other covarieéues remaining the same. Similarly for all the
other groups that are treated by way of dummy bt

For continuous variables, the treatment is slighiifyerent. Suppose we are looking at
regional unemployment rate. First we predict thednd at the mean and then at mean plus one
standard deviation. This way, we obtain two expecipells and their difference indicates the
impact of one standard deviation increase in regiamemployment rate. Similar explanation
holds for the other continuous variables. Weasan calculate the predicted homeownership rates
for various groups for the age interval 21 and ZAis approximation is carried out by taking an

average oﬂ:“(t) over this time interval.

Relative Risk Cox Estimates

We estimate two models, with the results presemtébable 2. In the first regression we
include only three race dummies. In the secondade controls for individual characteristics,
location variables and macroeconomic variables.thinfirst regression, we find that the hazard
ratio of exiting to homeownership is 52% lower Rlacks than Whites. For Hispanics it is 31%
lower while for Asians it is 34% lower. These largifferences are expected based on the
descriptive statistics presented above. The quess whether these racial differences can be
explained by the inclusion of the other covariatdés.the second regression, these differences in
hazard rates fall to 38%, 22% and 26%, respectivdljus, we conclude that some, but far from

all, racial differences can be attributed to theaybed differences between households.

Predicted Hazard

predicted hazard rate, A(t)
© o o o o
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Figure 3: Predicted Hazard of Regression (2)
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Table 2: Estimates of relative risk Cox model

Regression (1) Regression (2)
hazard ratio P>|z| hazardratio P>|z|
Black 0.4756 0.0000* 0.6247 0.0000*
Hispanic 0.6933 0.0000* 0.7826 0.0000*
Asian 0.6659 0.0070* 0.7341 0.0540*
Male - - 0.9365 0.0500*
First Generation - - 1.1384 0.1800
Second Generation - - 1.1815 0.0960
Parents’ HGC - - 0.9957 0.4780
AFQT score of 1989 - - 1.0063 0.0090*
Square of AFQT89 - - 0.9999 0.0230*
Number of children - - 0.9684 0.1230
College drop out - - 0.9879 0.7770
College graduate - - 1.1912 0.0010*
Graduate school - - 1.2662 0.0030*
Married - - 2.2936 0.0000*
Widowed/separated/divorced - - 1.2417 0.0010*
Proportion of year worked - - 1.4499 0.0000*
Proportion of year unemployed - - 0.7260 0.0340*
Health condition - - 1.0664 0.4550
Annual earnings ($0,000) - - 1.0321 0.0000*
Other annual incomes, real ($0,000) - - 1.0203 0.0270*
Real annual inheritance ($0,000) - - 1.0271 0.0450*
Central city - - 0.8529 0.0000*
Suburb - - 0.9077 0.0400*
New England - - 1.1243 0.3380
Mid Atlantic - - 0.7477 0.0000*
West North Central - - 1.1676 0.0580*
South Atlantic - - 1.1662 0.0080*
East South Central - - 1.2910 0.0010*
West South Central - - 1.2247 0.0030*
Mountain - - 1.0635 0.4750
Pacific - - 0.6813 0.0000*
County population (00,000) - - 0.9991 0.4870
Regional unemployment rate - - 1.0180 0.2510
Regional CMHP index - - 1.0011 0.2260
Expected regional house price inflation - - 1.0151 0.0010*
National Mortgage rate - - 0.9367 0.0000*
1986 TRA low income interaction - - 0.8699 0.0030*

[* significant at 5% level]
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Table 3: Estimates of relative risk Cox model withNealth

Regression (1) Regression (2)
hazard rati P>|z] hazard rati P>|z|
Black 0.6643 0.0000* 0.7137 0.0000*
Hispanic 0.8772 0.0160* 0.8550 0.0340*
Asian 0.6564 0.0140* 0.7240 0.0400*
Male - - 0.9348 0.0750
First Generation - - 0.9985 0.9890
Second Generation - - 1.2193 0.0700
Parents’ HGC - - 0.9880 0.0840
AFQT score of 1989 - - 1.0021 0.4590
Square of AFQT89 - - 1.0000 0.2000
Number of children - - 0.9860 0.5620
College drop out - - 1.0522 0.2910
College graduate - - 1.2122 0.0010*
Graduate school - - 1.4116 0.0000*
Married - - 1.9311 0.0000*
Widowed/separated/divorced - - 1.2732 0.0010*
Proportion of year worked - - 1.2051 0.0220*
Proportion of year unemployed - - 0.7656 0.1910
Health condition - - 1.0984 0.3400
Annual earnings ($0,000) - - 1.0215 0.0000*
Other annual incomes, real ($0,000) - - 1.0064 0.6570
Real annual inheritance ($0,000) - - 0.9964 0.8370
Real net wealth ($0,000) - - 1.0226 0.0000*
Central city - - 0.8890 0.0310*
Suburb - - 0.9459 0.3260
New England - - 1.1338 0.4810
Mid Atlantic - - 0.7279 0.0040*
West North Central - - 1.1267 0.2880
South Atlantic - - 1.0283 0.7180
East South Central - - 1.1808 0.0790
West South Central - - 1.2017 0.0430*
Mountain - - 1.0019 0.9840
Pacific - - 0.6130 0.0010*
County population (00,000) - - 1.0019 0.1730
Regional unemployment rate - - 1.0031 0.9260
Regional CMHP index - - 1.0017 0.2400
Expected regional house price inflation - - 1.0087 0.2080
National Mortgage rate - - 0.8750 0.0470*
1986 TRA low income interaction - - 0.7540 0.0000*

[* significant at 5% level]
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In regression (2), we find that a number of cowasainfluence the hazard ratio. The
economic situation of a household matters. An tamithl $10,000 of real annual earnings raises
the hazard rate by 3.2%. Additional other incorhehe same amount raises the rate by 2.0%,
while an inheritance of $10,000 raises it by 2.7%reater work effort and less unemployment
raise the hazard rate, even though earnings ateotled.

We ran separate regressions to study the importaineealth the duration of time to first
homeownership. The wealth information is availatady from 1985 and, therefore, our dataset
consists of respondents who reached the age oh 2t after 1985.

The descriptive statistics results of both the $alinple and the wealth sample are presented
in Appendix C. If we include wealth in the estimat (Table 3), sample size is much reduced,
resulting in less precise estimates. We find #ratadditional $10,000 of real wealth raises the
hazard rate by 2.3%, but the coefficients of theepeconomic variables’ coefficients are smaller.

The other economic measures include regional ur@ymmEnt and house prices, and
national mortgage interest rates and expected hptse inflation. Neither of the regional
variables is significant. As predicted by the medgreater expected house price inflation raises
the hazard rate of becoming a homeowner (by 1.5¢¢eeentage point of inflation). Also as
expected, a greater mortgage interest rate lowwsgslikelihood of a transition to first-time
homeownership (by 6.4% per percentage point).

We expected that the passage of the 1986 Tax Refartrwould reduce low income
households’ rate of movement to homeownership.s €Rpectation is strongly confirmed in both
estimations. The hazard rate is estimated to Heast 13% and up to 25% lower beginning in
1987. This result is consistent with the findig®ther static studies (Follain and Ling 1991) who
found the percentage of households who were homeewall after passage of the Act.

Among the socio-demographic variables, we find timen are 6.5% less likely to be
homeowners compared with women, holding age consfanr measure of mental ability (AFQT)
has a small positive effect on the probability eEbming a homeowner. Being married has a very
large influence on the hazard rate (a 130% incraat®e probability of exiting to homeownership
compared to those who never married). Interestingeing divorced, separated or widowed
contributes to a 24% increase in the probabilitytesminating a spell of living with parents or

renting.
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Geography and location appears to be influentiéérdg@nants of transition to first-time
homeownership. Central city and suburban locadi@nless conducive compared to rural areas (by
magnitude, 15% and 10%, respectively). This refrltliving in the central city supports the
supply side argument that fewer dwellings in thaticé city are suitable for owner-occupancy.
For regional dummies our reference group is EastiNGentral and we see that, in comparison,
Pacific and Middle Atlantic regions are at a disatbage; they reduce the hazard ratio by 32% and
25% respectively. South Atlantic, East South Cdrand West South Central regions, on the other
hand increase the hazard ratio by 17%, 29% and Z2§ectively. These values appear to be

correlated with regional house prices; however,lmuse price index is not significant.

Comparative Statics Exercises

Appendix D presents the predicted changes in tipeard spell length based on equation
(7). For changes in dummy variables, we calculexpected spell lengths and predicted
homeownership rates for various groups such aalrawarital, or regional. We find that the effect
of being Black, controlling for other differencegtlween Blacks and Whites, is a 2.1 year
extension of the period before first-time homeowhgy. This value is 41.3% greater than the
average wait for Whites after age 21. Recall thi is the effect solely of the Black indicator
variable; all other variables have equal valuethis experiment. Other large effects on the timing
of the transition are found for households in tlaeifc (1.8 years) and Mid-Atlantic (1.3 years),
and East South Central regions (-0.9 years). Beiagied speeds the time to ownership by 3.9
years compared with never having married. Livingaicentral city slows the transition by 0.6
years. The 1986 Tax Reform Act slowed the tramsito ownership by about 0.5 years. Among
the continuous variables, a one standard deviahange has a relatively small effect on the timing
of the transition except for changes in the montgagerest rate where this change slow the

transition by about 8 months.
6. CONCLUSIONS AND POLICY IMPLICATIONS
We use a relative risk Cox model with flexible hakzapecification to estimate the

duration of time that 21 year old respondents takieecome first homeowners. One focus

is on explaining the large racial gap in this dwratand another is measuring the effect of
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Tax Act Reform of 1986 (TRA86). We use a 21 yeamgl longitudinal data set that
contains information about a large number of charastics of the respondents’ household.
We append regional and national data to control thee impact of variations in
macroeconomic factors that might influence the timdirst ownership. Our selection of
covariates in the estimation model is guided bydbesumption-investment and the user
cost models of tenure choice.

We find that the substantial differences in thee ritat racial and ethnic groups
attain first-time homeownership are only partly kxped by a large number of household
and macroeconomic factors. In a model that doésnotude a household wealth measure,
only 28% of the Black-White gap in the hazard @texiting to ownership is explained by
our covariates. The improvement in explanatory pomeen the covariates are included is
similar for Hispanics (29%), but it is only 21% fAsians. The remaining gap is explained
by omitted variables; possibilities including lowealth, discrimination, lack of knowledge
of financial and real estate markets, and high figlates.

To include a measure of wealth, we had to use dlemsample, but the results are
fairly similar to those in the full sample. Butftex adjusting for the effects on the
coefficients of the race/ethnicity indicator vatedy the impact of inclusion of the
covariates, including wealth, is no larger tharhe full sample. Just as in cross-sectional
models of tenure choice, identification of the keyiables that explain the racial gaps in
the probability of transitioning to homeownershigmain elusive. Eliminating
discrimination and differences in knowledge abonéaricial and housing markets appears
to be the most likely target for public policy.

Another finding is that we confirm that the 1986xTReform Act slowed the
transition to homeownership by individuals who weegaters prior to passage of the act.
This result is consistent with other studies’ fimgk that low income households lost their

tax advantage of owning, thus lowering the proligtaf homeownership.
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APPENDIX A: The Data Set (1979-2000: Full Sample)

Table Al: All Race

Number of individual 4010
Number of failures 3372
Number of observations 29397
Time at risk 31459

Table A2: Unweighted Distribution By Race

Race number % of sample

White 2418 60

Black 996 25

Hispanic 546 14

Asian 50 1

Category Description

Time invariant covariates

Race Black, Hispanic and Asian dummies (omitted: White)
Gender, One Male dummy (omitted category is female)
Immigration status First and second generation dummies (omitted isral@neration)
Parents highest grade

completed On a scale of 0 to 20. A proxy for social backgmbun

A composite score derived from an approximate andfficial Armed
Forces Qualifications Test score (AFQT) for eachtiio The AFQT is a
general measure of trainability on a scale of 19 Normed scores
(adjusted for age differences) are reported irstirgey. The test includes
as components: arithmetic reasoning, word knowledgaragraph
comprehension, and numerical operations.

AFQT score of 1989

Individual specific covariates (Time varying)

Married or divorced/separated/widowed (omitted gatg iS never

Family Structure married), number of children

Education, employment  Highest grade completed, periods of employmentusraanployment
Annual family earnings excluding unemployment béseftudent loans

Earnings etc. etc., other incomes from firms and businesses eét. wealth (for 1985
onward only)

Health condition Whether any condition that hampers work

Location (Time varying)

MSA location Central city and suburb (omitted category is rural)

Region New England, Middle Atlantic, West North Centr&huth Atlantic, East

South Central, West South Central, Mountains, Ragifimitted category

(9 divisions) is East North Central)

Macroeconomic variables (Time varying)

Unemployment rate, conventional mortgage home gdéP) index, and

Regional house price inflation

National Mortgage rate and inflation rate of consumer pirickex

Dummy variable that takes the value of 1 in 198@l amereafter for

1986 tax reform act household earnings $50,000 or less (in 2000 dl&ard O otherwise.
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APPENDIX B: Descriptive Statistics

Table B1: Time invariant variables

All White Black Hispanic Asian

Proportion White 0.819 1.000 0.000 0.000 0.000
Proportion Black 0.121 0.000 1.000 0.000 0.000
Proportion Hispanic 0.047 0.000 0.000 1.000 0.000
Proportion Asian 0.013 0.000 0.000 0.000 1.000
Spell length 7.424 6.889 10.518 8.438 8.557
Proportion male 0.488 0.496 0.437 0.480 0.501
Proportion 1st generation 0.020 0.008 0.011 0.220 0.195
Proportion 2nd generation 0.013 0.007 0.002 0.125 0.125
Mean parent HGC 12.699 13.097 11.452 8.921 12.828
Mean AFQT89 score 50.925 56.097 23.367  32.199 49.521
Number of observations 4010 2418 996 546 50

Note: weighted

Table B2: Time varying variables

All White Black Hispanic Asian
Regional unemployment rate 7.275 7.332 6.954 7.147 7.163
Real Regional CMHP index 180.214 179.411 175.759 1.48D 195.490
Expected regional house price inflation 5.58.653 4.778 4.928 5.509
County population (00,000) 7.109 6.056 9.552 18.066 11.222
Number of children 0.389 0.321 0.729 0.695 0.400
Highest grade completed (HGC) 13.120 13.229 12.7022.261 13.241
Proportion of year worked 0.783 0.801 0.677 0.763 .73D
Proportion of year unemployed 0.056 0.049 0.101 5.0 0.060
Real annual earnings ($0,000) 2.383 2.487 1.741 682.2 2271
Other annual incomes, real ($0,000) 0.099 0.109 49.0 0.055 0.107
Real annual Inheritance ($0,000) 0.042 0.048 0.0190.007 0.003
Never married 0.591 0.580 0.689 0.521 0.607
Married 0.338 0.353 0.220 0.380 0.297
Widowed/divorced/separated 0.071 0.066 0.091 0.099 0.095

Note: weighted
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Table B3: Regional Distribution

All White Black Hispanic Asian

Central city 0.442 0.405 0.622 0.602 0.491
suburb 0.337 0.361 0.199 0.285 0.284
Rural 0.222 0.234 0.179 0.114 0.225
New England 0.027 0.030 0.008 0.017 0.035
Mid Atlantic 0.157 0.164 0.136 0.112 0.085
East North Central 0.234 0.258 0.148 0.046 0.205
West North Central 0.078 0.089 0.027 0.026 0.068
South Atlantic 0.202 0.186 0.371 0.067 0.128
East South Central 0.057 0.053 0.106 0.001 0.004
West South Central 0.084 0.066 0.144 0.245 0.092
Mountain 0.046 0.047 0.007 0.133 0.039
Pacific 0.115 0.106 0.053 0.352 0.344

Note: weighted

Notes:

() All the financial variables are CPI 2000 deflated.

(2) For a time varying variable, a sample mean dodswe any obvious interpretation in
this kind of a sample. Table A3 and A4 present m&does over the spell of time to
first ownership for a typical individual. For exalapin table A3 the first row is the
mean regional unemployment rate and it says thandinidual of any rate faces an
average regional unemployment rate of 7.275% dwespell of time to first ownership.
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APPENDIX C: The Wealth Sample (1985-2000)

Unweighted mean spells

Race nobs

mean spell

White 1819 5.5

Unweighted Survival

Survival time

Black 543 7.5 25% 50% 75%
Hispanic 389 6.0 2 4 9
Asian 38 7.5
Allrace 2789 6.0
Cumulative Frequency of Spell Length by Race
90+ Hispanic A

g 70: White ~7 ==

g 60} \ //—/

E; sol . / T black

(_é 30: 7

il \Asian
’ ’ ) s;fell Iengfh in ye;Ors

Note: weighted
Time invariant variables All White Black  Hispanic Asian
Proportion White 0.849 1.000 0.000 0.000 0.000
Proportion Black 0.092 0.000 1.000 0.000 0.000
Proportion Hispanic 0.045 0.000 0.000 1.000 0.000
Proportion Asian 0.014 0.000 0.000 0.000 1.000
Spell length 5.944 5.770 7.383 5.920 7.090
Proportion male 0.517 0.524 0.452 0.530 0.493
Proportion 1st generation 0.020 0.007 0.008 0.249 0.150
Proportion 2nd generation 0.017 0.010 0.002 0.118 0.176
Mean parent HGC 13.027 13.349 11.875 9.003 13.866
Mean AFQT89 score 54.897 58.695 30.226 33.390 55.476
Number of observations 2789 1819 543 389 38

Note: weighted

36



Time varying variables All White Black Hispanic Asian

Regional unemployment rate 6.597 6.584 6.557 6.905 6.651
Regional CMHP index 186.046 185.846 177.644 202.423 201.039
Region house price inflation 6.530 6.752 5.075 5.067 7.276
County population (00,000) 7.695 6.827 9.373 19.671 11.158
Number of children 0.412 0.363 0.699 0.782 0.288
Highest grade completed (HGC) 13.631 13.705 13.398 12.586 13.970
Proportion of year worked 0.854 0.856 0.847 0.840 0.800
Proportion of year unemployed 0.039 0.037 0.052 0.044 0.044
Annual real earnings ($0,000) 3.074 3.112 2.743 2.919 3.449
Other annual incomes, real ($0,000) 0.147 0.157 0.086 0.075 0.191
Real inheritance per year ($0,000) 0.076 0.087 0.011 0.037 0.004
Real annual net wealth ($0,000) 1.813 1.928 0.878 1.375 2.394
Never married 0.523 0.521 0.577 0.425 0.570
Married 0.400 0.405 0.330 0.466 0.318
Widowed/divorced/separated 0.078 0.074 0.094 0.108 0.112
Note: weighted

Regional Distribution All White Black  Hispanic Asian

Central city 0.457 0.432 0.615 0.588 0.527
suburb 0.362 0.379 0.240 0.305 0.322
Rural 0.181 0.189 0.145 0.107 0.151
New England 0.026 0.029 0.008 0.012 0.006
Mid Atlantic 0.172 0.185 0.103 0.080 0.159
East North Central 0.231 0.249 0.144 0.046 0.277
West North Central 0.080 0.090 0.018 0.026 0.038
South Atlantic 0.189 0.172 0.416 0.071 0.124
East South Central 0.052 0.051 0.090 0.000 0.000
West South Central 0.080 0.065 0.144 0.239 0.041
Mountain 0.050 0.049 0.009 0.142 0.065
Pacific 0.121 0.110 0.069 0.384 0.290

Note: weighted
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APPENDIX D: Comparative Statics Exercises with thdull sample (without wealth)

Table D1: Comparative Statics (dummy variables)

Difference with the Predicted

expected reference category rate of home-

spell level % ownership

length (age 21-42)
Regression (2) 5.22 - - 0.68
White (reference category) 4.95 - - 0.71
Black 6.93 1.98 40.06 0.58
Hispanic 5.86 0.92 18.51 0.65
Asian 6.14 1.19 24.10 0.63
Female (reference) 5.16 - - 0.69
Male 5.40 0.24 4.66 0.67
Third or older generation (reference) 5.29 - - 0.68
First generation 4.84 -0.45 -8.51 0.71
Second generation 4.72 -0.57 -10.78 0.72
High school or less 5.39 - - 0.67
College dropout 5.44 0.05 0.88 0.66
College graduate 4.77 -0.62 -11.58 0.71
Graduate school 4.57 -0.82 -15.21 0.73
Rural (reference) 4.70 - - 0.72
Central city 5.24 0.55 11.70 0.68
Suburb 5.02 0.32 6.92 0.69
East north central (reference) 5.11 - - 0.69
New England 4.72 -0.39 -7.66 0.72
Mid Atlantic 6.28 1.17 22.95 0.62
West north central 4.60 -0.51 -9.97 0.73
South Atlantic 4.60 -0.51 -9.90 0.73
East south central 4.30 -0.81 -15.78 0.75
West south central 4.46 -0.65 -12.79 0.74
Mountain 4.90 -0.21 -4.12 0.71
Pacific 6.74 1.63 31.86 0.59
Never married (reference) 7.59 - - 0.54
Married 4.07 -3.52 -46.39 0.76
Widowed/divorced/separated 6.35 -1.24 -16.34 0.60
No health condition (reference) 5.03 - - 0.69
Health condition 4.81 -0.22 -4.40 0.71
Without TRA86 5.12 - 0.68

With TRA86 5.68 0.56 10.99 0.64
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Table D2: Comparative Statics (Continuous Variables

Difference with the

reference category Predicted

expected rate of home-

spell ownership

length level % (age 21-42)
Regression (2), (reference category) 5.22 - - 0.68
Parents’ HGC 5.28 0.05 1.01 0.68
AFQT89 score 5.26 0.04 0.79 0.68
Number of children 5.34 0.12 2.24 0.68
Earnings 4.97 -0.25 -4.85 0.70
Other Income 5.15 -0.07 -1.41 0.69
Inheritance 5.15 -0.07 -1.36 0.69
Proportion of year worked 4.98 -0.24 -4.59 0.70
Proportion of year unemployed 6.53 1.31 25.00 0.60
County population 5.28 0.06 1.06 0.68
Regional unemployment rate 511 -0.11 -2.17 0.69
Regional CMHP index 5.07 -0.16 -2.98 0.70
Expected house price inflation 4.97 -0.25 -4.77 0.70
Mortgage rate 5.87 0.65 12.36 0.64

Note: Except for proportion of year worked or unemplayedall cases the difference is that of 1
standard deviation from the full sample statistibs.cases of proportion of year worked or
unemployed, the difference is between the sampknnaed full proportion. Also, all the financial
variables are deflated with base year 2000.
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