Owner Occupied Housing as I nsurance Against Rent Risk

Todd Sinai
The Wharton School
Univerdty of Pennsylvania
and NBER

and

Nicholas Souldes
The Wharton School
Universty of Pennsylvania
and NBER

Thisdraft;
May 15, 2001

Ed Glaeser, Joe Gyourko, Matt Kahn, Chris Mayer, and participants in seminars at Wharton, the
AEA/AREUEA 2001 annud meetings, and the University of British Columbia contributed helpful
comments and suggestions.  James Knight-Dominick provided excellent research assstance. Sinal
acknowledges financia support from the Balard Scholars Program of the Zdll/Lurie Red Estate
Center at Wharton. Address correspondence to: Todd Sinai, The Wharton School, University of
Pennsylvania, 308 Lauder-Fischer Hall, 256 South 37" Street, Philadelphia, PA 19104-6330.
Phone; (215) 898-5390. E-mail: sna@wharton.upenn.edu.



ABSTRACT

One frequently overlooked but potentidly important benefit to homeownership is avoiding the
uncertainty of renting. Homeowning, with its long-term fixed-rate mortgage and owner-
determined maintenance codts, provides a predictable way of paying for housing services. With
renting, the long-term cogt of obtaining housing is unknown. We show in asmple stylized modd
that risk-averse people should be willing to pay a premium over the capitdized renta vaue for a
house to own it solely to avoid rent uncertainty. Using data from the Current Population Survey
matched to MSA-leve rent data, we find that the rent insurance benefit of owning sgnificantly
increases the homeownership rate: a one standard deviation increase in the effective rent variance
would lead to a 2.4 to 3.0 percentage point increase in the homeownership rate. Older households
are particularly sengtive to rent risk, with people aged 65 residing in places with above-median
rent variance 3.8 percent more likely to be homeowners than people of the same agein low rent
vaiance MSAs. Confirming thet this effect is due to the insurance vaue of homeowning, the
probability of homeownership drops most rapidly with age for ederly who live in high rent
variance places, consstent with their insurance vaue dedlining with their remaining lifetimes.
Findly, we find evidence that some of the insurance benefit of homeowning shows up in the
multiple of rents people are willing to pay for houses. When M SAs have a one standard deviation
higher rent variance their house pricesincrease 1.3 to 4.5 percent relative to the rental vaue of the
housing stock.



Inthe U.S,, 68 percent of families own the houses they live in. In addition, owner-occupied
housing accounts for alarge portion of families wedlth, 27 percent on average [Poterba and
Samwick (1997)]. For households aged 65 and over, housing wealth comprises 45 percent of thelr
non-Socia Security net worth, implying that sgnificant equity that could be used to finance
consumption istied up in housing equity. In addition, alocating so much net worth to housing puts
wesdlth at risk due to house price fluctuations and distorts a family’ s portfolio dlocation [Flavin and
Y amashita (1998)]. So why do so many families, especialy older ones, own their houses and why
does it comprise such alarge share of their net worth?

One possihility is that homeownership provides ahedge againg rent risk. In particular, a
homeowner with afixed-rate mortgage enjoys the comfort of knowing her out-of-pocket spending
isfixed a acongant nomind leve for the duration of her say in her dweling, while arenter is
subject to periodic rent adjustments. 1n essence, bundled into the house purchase is insurance
againg nomina rent fluctuations. Since housing costs comprise such alarge budget share for most
Americans, gpproximatdy one third of annua income, the ability to lock in the cost of housing
services may be quite vauable. However, long-term rent contracts do not appear to exist.
Genesove (1999) reports that 97.7 percent of dl leases are for terms of one year or less. In
addition, one cannot purchase a“rent swap” to exchange variable rent for fixed.* Thusthe only
way to insure againgt uncertain housing costs is to own a house ingtead of renting it.

To the extent that afamily values this insurance benefit of owner-occupied housing, they
would be willing to pay a premium above the vaue of the service flow from the house in order to

own the dwdlling rather than rent it. Depending on the dadticity of supply for owned housing

1 We can only surmise why. One possibility isthat the contracting is quite difficult. Presumably the swap would have
to terminateif one party moved. But if rentsfell and the renter owed a sufficient amount of money on their half of the
swap, they would simply move and exit the contract. In addition, it may be expensiveto put suchaswapin placefor a
long term.



units, this heightened demand may show up in a higher homeownership rate, a higher price for a
given house, or both.

We find empirica evidence that the rent insurance benefit of homeownership in particular
has a significant effect both on house prices and the homeownership rate, for the population asa
whole and especidly for the elderly.  We begin by motivating the empirical work with a stylized
model of the ownership decison that reduces the problem to one of minimizing the risk-adjusted
cost of housing services. While both rents and house vaues may fluctuate, renters must pay
different rents each period but homeowners only redlize a change in house vaue when they <l.
Thus markets with large rent variances should have higher probabilities of homeownership and/or
higher house prices relative to rental values. Owners who expect to stay in their houseslonger are
shown to experience a greater benefit from the rent insurance from homeownership.

Of course, there are many other reasons why people might own their houses. However,
avoiding rent risk appears to be an important one. We estimate our model using cross sectiond
data from the Current Population Survey matched to metropolitan area-level rent data. To control
for metropolitan area heterogenaity, we consider how the probability of homeownership differsfor
people with varying expected lengths of stay in markets with different rent variance. Wefind that a
one standard deviation increase in the effective rent variance raises the average probability of
homeownership by 2.4 to 2.8 percentage points, to 68 percent. Thisresult is particularly
pronounced for the elderly. People aged 65 are 3.8 percentage points more likely to own their
homeif they live in amarket with above-median rent variance. However, asthe end of life
gpproaches, the insurance afforded by homeownership becomes less vauable as the number of
periods for which a homeowning household expects to be insured againgt rent risk falls. Indeed,

we find that the very old in high rent variance markets have a more steeply declining probability of



homeownership with age. Findly, people in markets with higher rent variance dso are willing to

pay agreater multiple of market rentsin order to own their residence. We find that a one standard
deviation increase in the rent variance raises the average price-to-rent ratio in amarket from 15.7 to
between 15.9 and 16.4, an increase of between 1.3 and 4.5 percent depending on whether controls
for metropolitan statistical area [MSA] fixed effects are included.?

Choosing to own rether than rent in order to obtain the insurance benefit of homeowning
may be cogtly. Our results suggest the insurance benefit of homeownership may provide a partid
explanation for the fallure of the dderly to trangt out of homeownership as early aslife-cycle
models would predict. [Venti and Wise (2000); Megbolugbe, et al (1997)]. One potentia reason
for ther failure to draw down housing equity isthat seniors do not wish to face therisk of renting
and avoid it by continuing to be homeowners® This could reduce their nonhousing consumption.
In addition, homeownership can distort afamily’s portfolio alocation [Brueckner (1997),
Goetzmann (1993), Havin and Y amashita (1998), and Fratantoni (1997)] and may affect savings

and consumption behavior. [Engehardt (1996), Skinner (1989)]

2 Little previous research is concerned with the value of housing asinsurance against rent fluctuations. The standard
user cost literature, e.g. Rosen (1979), Poterba (1984), Hendershott and Slemrod (1983), estimates housing demand
simply as afunction of expected returns on housing. Another strand of the literature, such as Skinner () and Summers
(), considerstherisk of the asset value of the house. Cocco (2000) and Haurin (1991) investigate the effects of income
risk, with Cocco adding interest rate risk in a parameterized structural model of housing investment, but he rules out
the possibility of renting. Only Rosen et al (1984) and Ekman and Asberg (1997) address rent risk. Ekman and

Asberg construct atwo-period model where families either rent or own in the first period and must rent in the second
period, and show that familieswill choose homeowning if house price variance is less than the variance in the price of
rental apartments bought by landlords. However, intheir model homeowning does not insure against rent risk because
duration of stay under each tenure modeis only one period. Instead, their result is generated when familiestrade off a
lower, but uncertain, cost of homeowning against a higher, fixed rent that compensates landlords for the capital risk
they take. Inatime series study, Rosenet al finds that one predictor of the aggregate homeownership rateisthe
difference between the unforecastable volatility of the user cost of homeownership and rents. However, their measure
of user cost volatility assumes that homeowners realize their capital gain every year, whereas this paper exploits cross-
sectional variation in households' expected holding period. Rosen et al also assume that rental housing and owner-
occupied housing are independent goods. Hence they do not allow for an endogenous relation between house prices
and rent. Eckman also assumes that the price processes for owner-occupied housing and apartment buildings are
independent.

3 Presumably the transactions costs of moving combined with a desire to continue to consume housing services
prevents seniors from trading down to asmaller house. This finding underscores the need for viable reverse mortgage



The remainder of this paper proceeds asfollows. In thefirst section, we present a
amplified mode of the benefit of homeowning as a mechanism to reduce the risk in housing codts.
Section two describes our data sources and variable congtruction. The empirical methodology and

results are reported in the third section.  Section four briefly concludes.

Modeling the rent insurance value of owner-occupied housing

This section presents a stylized modd of how rent risk affects the demand for and price of
owner-occupied housing. To isolate the effect of rent risk we abstract from other features of
housing markets that do not directly bear on the dynamic relationship between house prices and
rent risk. The previous literature has focused on essentidly static (1 period) and deterministic
models of the user cog, for example concentrating on identifying the effects of taxes. The dynamic,
stochadtic effects at issue here gpply above and beyond these previoudy studied festures of the
tenure decison.

Congder a household with an N-year horizon for housing services, which has aready
decided on the optimal quantity of housing space it wants to consume each year, for amplicity
assumed to be congtant. The household's god is therefore to minimize the risk-adjusted cost of
securing its desired housing services.

To begin with, suppose the household is choosing between @) renting for al N years, versus
b) buying ahouse in year 0 and then sdlling it in year N. The current real rent rp and house price Py
are observable, but the future rentsry, ro, ..., ry and termind house sale price Py are stochastic. For

convenience we assume that the rentd unit and the house are normdized to provide the same flow

markets to enable households to avoid rent risk by continuing to own their houses while annuitizing their housing
wealth. To date, these markets have not been particularly successful [Caplin ()].



of housing services* Accordingly the household's god in choosing between @) and b) isto
minimize the expected utility of the present discounted value of its housing outlays> The discount
rate d reflects the opportunity cost of funds, the same asin the traditiond definition of user cost.
For smplicity we abstract from the other components of the user cost, such as maintenance,
depreciation, and taxes. Such costs associated with homeowning can be shown to bid down the
price of homesin order to compensate homeowners, but they will not change the comparative
tatics at issue here regarding the effects of increasesin the variance of rent, s ™.°

In equilibrium the expected utility of owning must equa the expected utility of renting.
Hence the risk-adjusted cost of owning Py - d Py must equal the risk-adjusted cost of renting ro + d
rn+ d?rp+ ... + d" ry, Inastationary environment the analogous condition applies for the people
buying the house in period N and subsequently. Thisimplies that the current price Py must equa
the present discounted value of expected future rent payments, plus N-1 risk premia associated with
the rent payments minus arisk premium for the termina house price on sdling after N periods. If
the rent payments and house prices are determinigtic, or if agents are risk neutral, Po will reflect
only the discounted expected future rent payments as in Poterba (1984). But if rent is stochastic,
risk averse agents will bid up Py because of the insurance benefit the house provides againgt rent
risk. House prices then must be higher relaive to rentd rates—i.e., the price-to-rent ratio Po/ro
must increasse — to leave households indifferent between owning versus renting in the face of rent

rent

risk. In particular Po/ro will increase with agents risk averson and the magnitude of rent risk s

“ Equivalently, the household can be though of as choosing between owning or renting the same house. The
comparative statics below can be generalized to allow the services from the owner-occupied house to exceed those
from renting (perhaps due to agency problems).

° We have intentionally abstracted from capital market imperfections |eading householdsto want to smooth their year-
to-year housing expenditures. While we believe this may be an important effect that drives the rent insurance value of
homeowning, modeling it would be unnecessarily complex and we expect it would not provide any different
predictions than the ones outlined here, but only would increase their strength.



rent

We will test for a pogitive relation between price-to-rent ratios Pir and therent risk s ™ usang
cross-MSA data. Of course, depending on the eagticity of housing supply some of the hedging
demand for housing will show up in higher homeownership rates. Hence we aso test for a positive
effect of s™™ on the probability of homeowning, using individud level data

Further, note that there are N-1 risk premia for rent risk, each incressing with s, and that
the single risk premium for the terminal house price will be discounted by d®™N. 8 Hence the price-
to-rent ratio Po/rp will generaly increase in the expected holding period for the house, N. Thet is,
the grester the number of rent risks the house will insure the owner againgt, the greeter its hedging
vaue and S0 its price. The effect of incressing the holding period (- N) riseswith s"™, the
magnitude of each rent risk; equivaently, the effect of larger rent risk (- s"™™) increases with the
expected holding period. To test for these effects we will interact s ™™ with households expected
holding periods, or equivdently their probability of moving (mobility). In addition, for ederly
people, areasonable proxy for the expected holding period is their remaining lifespan. Thus, the
mode predicts that as an individua ages and is closer to the end of her life, the insurance vaue of
homeownership should decrease, given s™™. However, as before, the insurance benefit will

increasewith s ™™

, given the remaining lifetime.
Although the mode presented in this section is stylized, its implications are quite generd.

Among the advantages and disadvantages of owning a home, one potentialy important but

® Sinceinterest rates are nearly constant across the country and depreciation schedules are set at the federal level,
variance in them over time will not effect our empirical results. Maintenance is deferrable by a homeowner so its
timing is not abig issue, but we abstract from uncertainty about maintenance costs across MSAs.

" Asusual the quantitative results for risk premiaare in general based on local approximations, but for exponential
greferencesthey hold exactly.

The magnitude of the risk premium for the terminal house price Py depends on the stochastic process for rent, but
does not change the comparative static results at issue. The result is analogous to term structure models of long versus
short maturity bonds. Here the input into the model is the process for one period (short) rental rates, reflecting, for
example, shocksto demand for housing space. In the case where the rent shocks are 11D, the variance of Py can be

shown to be proportional to d?* s"™,



neglected advantage is the insurance it provides againg rent risk. This insurance benefit will be
capitalized into house prices, and so the price-to-rent ratio P/r should increase with the standard
deviation of rent s ™™, aswill the probability of homeownership. The hedging demand for housing
will decrease with mohility and the interaction of mohility and s "®™.° The following sections test

these implications.

. Data and variable construction

To estimate the model s described in section |, we need rent and house price data a the
market level and individud leve information on homeownership and demographic characteristics.
To this end we combine four data sets.

For rent variance and growth rate, atime series of median apartment rents by MSA was
obtained from Reis, acommercid redl estate information company.*® The series runs annually
from 1981 to 1998, with 47 M SAs observed consstently throughout the sample. For most of the
empirical work, we caculate a de-trended variance over a 10-year period. The growth rateis
defined as the congtant exponentia trend that bet fits the 10-year rent series. Rent variance is
based on the percentage deviation from that trend over the preceding decade.

House price growth is computed in asimilar manner in each MSA using the Freddie Mac
repeat-saes house price index over the same time periods. To obtain the level of house pricesin a
given year, we inflate the MSA’ s median house price from the 1990 Census by the growth in the
Freddie Mac index. To egtimate the effect of rent variance on house prices, we merge the rent and

house price data setsby MSA, yielding 44 MSA-level observations per year. Due to the lags

® The effect of mobility will be even larger insofar as moving costs are larger for homeowners than renters. If moving
costs for homeowners include components proportional to house prices, in risk-adjusted terms they will increase with
the standard deviation of house prices and so with rent risk, reinforcing the effect of mobility interacted withs™™.

10 Reis collects its data from surveys of apartment building ownersin each MSA.



required, we can compute rent variance only for the 1990- 1998 period, giving us atota of 396
M SA-year observations when the data is pooled.

Those 396 observations are summarized in the first two columns of table 1, where we can
see that there is substantid variation in dl the variables. The mean standard deviation of rent
(within MSAS) is 2.6 percent and the standard deviation of that average (acrossMSAS) is1.7
percentage points. Homeownerstypicaly pay nearly 16 times the MSA’s annua median gpartment
rent for their houses, though this figure varies considerably across MSA's™ Both rents and prices
grow gpproximately 4 percent per year, which is reassuring Since we expect house prices within an
MSA to be afairly congtant multiple of rents.

When we examine the summary statistics for 1998 adone, in the last two columns of table 1,
it is clear that much of the variation comes from the cross section of 44 MSAs rather than over
time. The average standard deviation of rent in 1998 was 0.02 with a standard deviation of 0.01,
samilar to the decadd figures. The other means and standard deviaionsin 1998 are equally close
to the average over the 1990-1998 period.

Homeownership rates and individud-level data are obtained from the 1999 Current
Population Survey’s (CPS) March Annua Demographic Supplement. For each household, the CPS
reports whether they own or rent their dwelling, the household' s total income, and a number of
demographic variables such as age, race, education, occupation, number of children, and maritd
daus. In addition, we impute the probability of an individud’s moving in the next year asthe
proportion of people in that person’s age-occupationmarita satus cdl, excluding theindividud in

guestion, who moved in the last year. The sample averages of the key variables are reported in

1 Part of the reason that owner-occupied housing commands such alarge multiple to rent is that the median house
price reflects a greater quantity of (equivalently, “nicer”) house than the median apartment rent does. Aslong asthe
difference between the amount of housing in the median house and in the median apartment does not spuriously vary
across MSAsin away that is correlated with rent variance, it will not affect our estimation.



table 2. In particular, 65 percent of personsin the CPS live in an owner-occupied house and 15
percent have moved in the last year.

The market-level rent and house price datais matched to each CPS household based on
their MSA of residence. MSA-level homeownership rates are computed by taking the average
across dl CPS householdsin an MSA. Table 3 reports the standard deviation of rent, price-to-rent
ratio, and homeownership rate for al 47 MSAsin 1998. Across MSAS, rents have a standard
deviation anywhere from 0.9 percent in Pittsburgh to 4.6 percent in San Jose. Once we de-trend,
the standard deviation in rents does not necessarily correspond to high growth cities (San Francisco
and New Y ork are unexceptiona) or to the expected dadticity of land supply (Atlanta and Phoenix,
for example, do not have low standard deviations of rent). Reassuringly, the price-to-rent multiple
seems to incorporate expectations about future growth in rents asit is highest in the boom towns of
Sesitle and San Francisco and bottoms out in Pittsburgh, Houston, and San Antonio.? The cross
sectiond variation in homeownership rate is enormous, especialy consdering the nationd average
homeownership rate has changed only 2 percentage points in the last 20 years, from 65 to 67
percent. While 81 percent of people in Richmond own their house, only 33 percent of thosein

New York and 53 percent of those in San Jose do.

1. Empirical methodology and results
We expect the benefit of homeowning as a rent insurance mechanism, outlined in section |,
to incresse the demand for homeownership. |f owner-occupied residences were perfectly

eadticaly supplied, people who live in markets with higher rent variance would smply be more

12 Just as a price-earnings multiple for stocks should be higher for companies with higher expected future earnings
growth, house prices should be higher for cities with higher expected future rent growth.



likely to be owners and the homeownership rate would be higher in those MSAs® On the other
hand, if owner-occupied houses are at dl indadticaly provided, a least some of theincreasein
demand for ownership will be capitaized into a higher price of housing rather than showing up in
the homeownership rate. The insurance benefit of homeownership does not affect the underlying
demand for space to live in and therefore should not affect the rental price of space. However,
owners would be willing to pay a higher premium over the rental vaue to own the space rather than
rent it in places with higher rent variance. Since we do not have strong prior beliefs about the
eadticity of supply of owner-occupied housing, we investigate the effect of rent variance both on

the homeownership decision and the price-to-rent multiple.

[11.1  The effect of rent variance on homeownership

One smple prediction of the modd in section | isthat familiesin markets with higher rent
variance should be more likely to be homeowners since they place a greater vaue on the rent
insurance benefit of homeownership. Thus we estimate the following linear probability mode on
individua level data from the 1999 CPS:

OWN, =b, +bs ™ +gX, +yZ, +w, +h, +e, @)

wherei indexes the individua and k the MSA shelivesin. “Own” isan indicator variable that
takes the value of oneif the person ownstheir house and zero otherwise. The standard deviation of
rent in market k is denoted by sk and is computed over the 1989-1998 period; X; isavector of
individud leve controls from the CPS including log income, the log tax price, and dummy

variables for race, education, occupation, 10-year age categories, and marital status. MSA-leve

13 The supply of owner-occupied houses in this context could be quite elastic even if land isinelastically supplied. The
insurance benefit of homeownership should only affect how afamily obtainstheir housing service flow — by
purchasing the house or renting it — and not the quantity of housing they demand. Thusin amarket where a high rent

10



controls in the Z vector include the median apartment rent and median house price in 1998, and
the average rent and house price growth rates over the 1989-1998 period. Unobservable individua
level characteristics are denoted by w; and M SA-level factorsby hy. Since anumber of varigbles,
including the sandard deviation of rent, only vary across markets, we correct the standard errorsto
account for the correlated shocks within MSAs.

Aslong asw; and hy are not correlated with the standard deviation of rents and the
probability of homeownership, we can estimate equation (1) without fixed effects and the results
will not suffer from omitted variable bias. The estimated coefficients are reported in the first
column of table 4. The positive coefficient on the standard deviation of rent indicates that people
who live in markets with higher rent variance are more likely to be homeowners, congstent with
our hypothesis that homeownership helpsto avoid rent risk. However, the estimated coefficient is
gaidicaly indisinguishable from zero. This outcomeis not surprising for two reasons. Firg, the
assumption of no rlevant MSA-level heterogeneity may be too strong.  Second, the rent variance
may not matter much for the homeownership decison for the average person, especidly since that
person may expect to move frequently and thus would not regp much rent insurance benefit from
homeowning.

We solve both potentia problems by utilizing our result that the rent insurance benefit of
homeowning increases with the amount of time afamily expectsto say initshouse. Then one
would expect to find that families with longer expected lengths-of-stay should be more sengtive to
the rent variance when deciding whether to own or rent. In other words, the insurance vaue of
homeowning for afamily that expectsto move after ayear or two does not increase as much when

the rent variance rises as does the vaue for afamily that expectsto remain in the house for along

variance induces more familiesto own, it is not necessary to develop new housing, merely convert rental into owner-
occupied housing.

11



time. Empirically, we should expect to see that the difference in the probability of homeowning
between longer and shorter expected duration families should increase with the rent variance. To
test this hypothes's, we estimate an expanded specification:

OWN,, =b, +b,;s ;" +b,MOBILITY, +b,s /** " MOBILITY, +gX, +yZ, +w, +h, +e,, (2
where “mobility” isthe family’ s expected probability of moving in the next year. We impute
expected mobility as the average probability of moving in the last year for other people in the same
age, occupation, and marital status categories.™* Due to transactions costs of buying and selling a
house, high expected mobility families are predicted to be less likely to be homeowners; thus b,
should be negative.

The interaction of mohility and the standard deviation of rent tests the hypothesis that the
sengtivity of homeownership to the rent variance should increase with expected stay or,
equivaently, decrease with mobility. Thus asgnificantly negetive vaue for b will confirm the
importance of the rent insurance vaue of homeowning. In addition, while unobservable MSA leve
characteristics may bias the estimated coefficient b, on the standard deviation of rent, b il
should be congstent ance it depends only on the interaction of individua leve characterigtics with
the MSA-leve rent variance. Since we are in effect comparing the homeownership probabilities of
high- and low-mohility familieswithin MSA, in order to bias our result the M SA-leve
unobservable characterigtics would need to affect the homeownership decison for high- and low-

mohility families differently in each MSA, and that differential impact would have to vary across

14 We have al so imputed mobility based on the 10-year age category alone since age is completely exogenous and the
broad age categories do not suffer from small cell sizes. We obtain qualitatively and quantitatively similar results for
the homeownership regressionsin this case. The same holds true for imputing by occupation— the results are
qualitatively the same and continue to be quite statistically significant. In both cases, the estimated effects of aone-
standard deviation increase in the standard deviation of rentsislarger than in the reported regressions. |mputing by
marital status aloneyields statistically significant results only when individual and MSA covariates are included and
typically has a smaller economic effect than our base case.

12



MSAsin away that happened to be corrdated with the rent variance. We believethisto be
unlikely.

Similarly, if unobservable individud leve characterigtics happen to be corrdated with rent
variance and the homeownership decision, our estimated coefficient on the standard deviation of
rent could be biased. However, aslong as those characteristics are constant within mobility groups
across MSAs, the interaction of mobility and rent variance will be unaffected.

Returning to table 4, columns 2 and 3 report the results from estimating equation (2)
without and with the individua-level demographic controls, respectively. In both cases, in the
third row the estimate of b3 for the interaction of rent risk and mohility is negative and Satidicaly
sgnificant, indicating that low expected maohbility (high expected duration) families are more likely
to be homeowners, rdative to high expected mobility families, in markets with higher rent
variance. This result supports our hypothesis that the rent insurance aspect of homeowning
increases the demand for homeownership. Adding individual demographic controlsin column 3
has only asmdl effect on b3 — it declinesfrom —10.0 to —8.6 (3.4) — suggesting that our empirica
drategy may control for unobservable heterogeneity aswel. The estimated coefficient on the
sandard deviation of rent increases in magnitude in these richer specifications and, in the second
row, mobility has the expected negative effect on the probability of homeownership.

The last row of table 4 trand ates the coefficient on the mobility/rent variance interaction
term into a more economically meaningful number by multiplying by the sandard deviation of the
interaction, which we consider to be a measure of the exposure to rent risk. The estimates show
that the rent insurance benefit of homeowning has alarge effect on the homeownership rate; aone
gtandard deviation decrease in the interaction term from the mean would increase the probability of

homeownership by 2.2 to 2.6 percentage points from a base of 67 percent.

13



Since our variable of interest is a combination individua/M SA-level effect, we can control
for dl possible observable and unobservable MSA characteristics and till identify bs. In columns
4 and 5, we include MSA dummies for that purpose, a the expense of not identifying purdy MSA-
level characteristics, such as the standard deviation of rent alone. The estimated coefficient on and
economic sgnificance of the mobility/rent variance interaction increases in magnitude dightly, but

there is no satistically significant difference®®

[11.2 Rent variance affects housing demand for the elderly

The vaue of homeownership as rent insurance may provide apartia explanation for why
homeownership rates are so high among the elderly. If older or retired households are more risk
averse, they will value more highly the insurance benefit of owning and will be more likely to own.
Counteracting that effect, however, is that the closer a homeowner isto the end of her life, the less
insurance value she receives from homeowning. Thus we would expect to find that older people
should generdly be more likely to own, but the probability of owning should decline as they
gpproach the end of their lifetimes.

While we would like to atribute a risng-then-fdling life-cycle pattern of homeownership
to the rent insurance vaue of owning, there are many other possible explanations. For example,
low mohility among the ederly may explain tharr higher homeownership rates and declining hedth
may cause them to be more likely to move out as they age further. However, the rent insurance
hypothess predicts that homeownership rates among the elderly should be highest in high rent
variance places snce the vaue of the rent insurance would be the largest there. In addition, the

declinein the probability of homeownership should be stegpest in high rent variance places since

15 The number of M SAs available increases to 47 since one M SA for which we observed the rent series but not the
house price series can now be included as the house price variables are subsumed by the M SA dummies.

14



the insurance va ue is much more sengtive to the time until deeth. The life-cycle pattern of
homeownership that is driven by other causes should not be affected by rent variance.

This exact difference in life-cycle patterns of homeownership can be seeninthe
unconditional homeownership rates by age. We pooled the 1990 and 1999 CPS cross-sections and
divided our 44 MSAs into high+ and low-variance markets depending upon whether they were
above or below the median rent variance, and computed the average unconditional homeownership
rate by agein each type of market.'® The result, smoothed for readability by averaging the
homeownership rate across five adjacent ages, is presented in figure 1. In both high- and low-rent
variance MSAs, 25-year-olds have the same homeownership rates, approximately 40 percent.’
However, by age 35, the homeownership rates start diverging, with higher rent variance markets
having higher homeownership rates. This gap pesks for people in their late 60s, with 67-year-olds
exhibiting homeownership rates of 75 percent in low-variance places and 82 percent when rent
vaianceishigh. While the unconditiona probability of homeownership declines with age garting
in the late 60s, it fals fastest for people in high rent variance MSAs, matching the more rapid
decline in the value of the rent insurance there. By the time people are in ther late 70s, with
presumably short expected remaining lifetimes, the homeownership rate in high- and low-rent
variance M SAs has converged to a 3 percentage point difference or less.

While figure 1 presents unconditiond homeownership rates by age, we would like to
control for other observable factors that may vary systematicaly by age or with rent variance.
Egtimating the homeownership rate by 10-year age categoriesin high- and low-variance markets
and conditioning on a complete st of individud controls including income, year, MSA, race,

education, occupation, and marita status yields age profiles that look very smilar to those in figure

18 The number of MSAs drops from 46 to 44 because two M SAs that are present in 1999 data are not available in 1990.
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1. Inthismodd, after correcting the standard errors for any correlation of the shocks within each
of the MSAS, the hypothesis that the age profilesin the high- and low-variance MSAs are the same
can be rgjected at the 99 percent confidence level.

We test these hypotheses with amore parametric specification by estimating the following
equation:

OWN,, =g, +9,AGE +g,0VER65, +g,HIGH, +g,AGE" HIGH, +g.OVER65 AGE, +
g,OVERG5" HIGH,, +g,0OVERG5" AGE’ HIGH, +gX, +yZ, +h, +Uu,

3
where AGE isthe agein years of individud i, OVERG5 is an indicator variable that takes the value
of oneif the person is 65 years old or greater, and HIGH isadummy variable that equas one if
MSA k has an above-the-median rent variance. OV ERG5XA GE tests whether the age profile of
homeownership has a different dope for people aged 65 and over. The hypothess that older
families are more sengtive to rent variance is tested by the OVERG5xHIGH interaction, and
OVERG5XAGEXHIGH tests whether the age-ownership profileis more segply dedining in high
variance places. The equation is estimated on a sample that pools the 1990 and 1999 CPS cross
sections and the rent variance for each MSA s esimated over the previous nine years.'® Once
agan, detalled individua controls are included for income, year, MSA, race, education, occupation,
and marital status, and the standard errors are corrected for any correlation of the shocks within
each of the 44 MSAs.

The results, in the first column of table 5, bear out the predictions of the rent insurance

hypothesis. Asabasdline, in MSAswith below-median rent variance the homeownership rate

increases with age at arate of 7 percent for every decade and people aged 65 or over are on average

7 One reason that the homeownership rate for the young may not differ between high and low rent variance places is
that this age group may be the most sensitive to the higher housing pricesin high variance markets.

18 1990 is our earliest available year of dataand 1999 is the most recent when we maximize the anount of time

between observations and the potential variation in rent variance. Since therent variance for 1990 is estimated over the
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40 percent more likely to own homes. Supporting our hypothes's, homeownership among older
householdsis sensitive to the rent variance. In high rent variance MSAS, people aged 65 are 2.8
percent more likely to be homeowners than people of the same age in low rent variance places.

Trueto our predictions, ederly homeownership declines more rgpidly with age in high rent
variance places. Relative to people over 65 in low rent variance places, the probability of
homeownership for people over 65 in high rent variance MSAs fals 0.4 percent (0.2) more per year
of age. Thisisaconsderable difference because, controlling for other covariates, the probability
of homeownership for people over 65 in low rent variance placesis basicdly flat over their
remaining lifetimes® But for older peoplein high rent variance places, the conditiona probability
of homeownership is declining at arate of 2 percent per decade of age?°

These reaults are robust to a number of specification changes. The second column of table
5 summarizes the results for a specification where the age profile of homeownership is quadratic in
age and dlows that profile to be different in high- and low-variance places. Again, older peoplein
high variance places have a higher overal probaility of homeownership but a steeper decline with
age, with the differences being setigticaly sgnificant & conventiond levels. However, this
specification does not capture the decline in the probability of homeownership at high ages as well
asthelinear spline in column one. We have aso replaced the “over 65 indicator with a CPS

measure of retirement, with Smilar quditative results.

111.3 The effect of rent variance on house prices

1981-1989 time period and the 1999 rent variance is computed from 1990-1998, there is no overlap in our rent variance
sample when we combine 1990 and 1999.

19 For people aged 65 or higher in below-median rent variance M SAs, the probability of homeownership increases 1
percent every ten years. The one percent figure comes from adding the 0.007 coefficient on age to the —0.006
coefficient on AGEXOV ER65.

20 Thisfigure comes from adding 0.007 (AGE) , 0.001 (AGExHIGH), —0.006 (AGEXOVER65), and—0.004
(OVERG5XAGEXHIGH).
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The modd in section | predicts that families should be willing to pay an insurance premium
to own adwdling rather than rent it and that premium should be increasing in the variance of rent.
In the previous subsections, we found evidence that some of the insurance demand for housing was
met by increasing the supply of owner-occupied housing and thus increasing the homeownership
rate. In this subsection welook for direct evidence in house prices. We estimate the following

OL S equation on the 44 MSA-level observations:

P
= do i HyZy e, @
K

where PIR isthe price-to-rent multiplein MSA K, s isthe standard deviation of rent, and Zx isa
vector of observable MSA characteristics, namely the average rent and house price growth rates.
Since Ry captures the effect of overdl demand for living space, the rent insurance vaue of
ownership should show up as a higher multiple of rents. That is, using the ratio of pricesto rents
controls for shocksto the overdl housing market, which impact both owner-occupied housing and
rental housing. Controlling for the growth rate of rent, the price-rent multiple then will indude the
risk premia associated with rent variance.

We begin by estimating this model on apand of 44 MSAs observed over the 1990-1998
time period. We caculate rent variance and growth over the prior nine-year period, so 1990 (with
Sk caculated over 1981-1989) isour earliest available year and 1998 (with sy calculated over
1990-1997) isthelatest. The first column of table 6 presents the results from the pooled cross
section. Placeswith ahigher standard deviation of rent have asgnificantly greater price-to-rent
multiple, with the estimated coefficient on d; being 43.5 (11.9). Thelast row of table 6 gives some
ingght into the economic sgnificant of this result — a one standard deviation increasein s, 0.017,

is estimated to increase the price-to-rent ratio by 0.71. Since the mean price-to-rent ratio is 15.7,

18



this amountsto a 4.5 percent rise in house prices for agiven rent. In addition, expected rent growth
is capitaized into the price-to-rent multiple with a one standard deviation increase in rent growth
(0.02) leading the multiple to be 0.98 higher (0.22 standard error).

We next incorporate M SA fixed effects to control for MSA level observable and
unobservable characterigtics that do not change over time. We aso add year dummies to control
for factors that may affect both the rent variance and house price multiple over time. Thuswe are
usng the within-M SA variation in rent variance, rent growth, and the price-to-rent retio over time
to identify the rent insurance effect. If MSA-level heterogeneity is driving our previous results,
adding the MSA dummies should correct the problem. However, doing so removes a potentialy
powerful source of variation in rent variance — differences across MSAs.

Even controlling for MSA and year fixed effects, in column 2 we find that when rent
vaiancein agiven MSA is higher, the price-to-rent retio is higher. The estimated coefficient on the
standard deviation of rent, 12.3 (4.76), indicates that a one standard deviation increasein s leads to
a 0.2 increase in the price-to-rent multiple. While economicaly smaler than the previous result, it
accounts for a 1.3 percent increase in house prices for agiven rent level and is Satidticaly
ggnificant. When one consders that this result gpplies to changes for agiven MSA rather than
differences across M SAs, the magnitude of the effect ssems to be reasonable® Rent growth, too,
continues to have the expected pogtive effect when MSA and year dummies are included, with an

estimated coefficient of 13.85 (3.46).

[11.4. What are some deter minants of cross-MSA differencesin rent variance?

2l 1n any case, it jibes with our expectation that it is not excessively costly to change the mix of owned and rented
housing stock given that the overall quantity of housing stock does not need to change when the rent variance does.
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To this point, we have assumed that M SAs are endowed with their underlying rent
variances. Our prior belief isthat fluctuationsin rents are determined by movements in the demand
for living space, presumably caused by local economic growth, combined with the dadticity of
supply of housing. We expect MSAs with volatile housing demand to have more rent variance.
MSAswith more indastic housing supply should also exhibit higher rent variance as the housing or
gpartment stock is less able to adjust to demand fluctuations. In this subsection, wetry to find
some empirica evidence on which underlying factors affect rent variance. Due to the nature of this
exercise, however, the regressons will largely be descriptive in nature. 1n other words, we will be
looking for MSA-levd factors that presumably do not change over time that affect MSA rent
variance. That limits usto trying to find empirical effectsin a cross section of afew dozen MSAS,
with al the accompanying problems due to noisy data, asmal sample, and our inability to control
for heterogeneity in a cross-section.

With that cavesat, we turn to table 7, where we regress the de-trended standard deviation of
rentsin an MSA on aproxy for the volatility of demand for space and proxies for the adticity of
housing supply. The demand proxy is the de-trended standard deviation in the MSA’s aggregate
employment, congtructed in a paralel manner to the rent variance. We proxy for the indladticity of
supply of living space with two variables from Mayer and Somerville (2000), whether the MSA
charges impact fees to devel opers and the number of monthsiit takes to obtain a building permit.
The former adds a transaction cost to building so that developers would wait for alarger increasein
rents before adding more housing stock. The latter reduces the speed in which developers can
respond to demand shocks and adds uncertainty to the development process, which is another

transaction cost.
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Variation in demand for space has a strong effect on rent variance. In the first column, we
include only the standard deviation of MSA employment on theright-hand-sde. Thisleavesus
with our full sample of 43 MSAsin 1998. The coefficient on employment volatility is postive and
sgnificant, with a coefficient of 0.52 (0.17) and the regression has an R-squared on 0.19. Thusan
MSA with a one standard deviation higher standard deviation of employment (0.008 on a mean of
0.019) has a one-hdf standard deviation higher standard deviation of rent.

Our proxies for whether supply in indastic in the MSA aso gppear to have an effect. In
column two, we use the indicator variable for whether the MSA charges impact fees and the time-
to- obtain-permit variable as covariates. Our sample size falsto 38 since the supply eadticity
variables are not avallable for dl MSAsin our sample. The impact fee dummy has a strong and
datidicaly sgnificant impact on rent variance with an estimated coefficient of 0.0084 (0.0026).
Presumably, our impact fee variable proxies for other deterrents to development in the market. The
estimated coefficient on the length of time to obtain a development permit varigble has the
expected positive sgn, 0.00069 (0.00036), and is Sgnificant at the 93 percent confidence levdl.

In column 3, we show that both the demand- and supply-side factors have an effect on rent
variance in the MSA by including al three covariates. The point estimate on the standard deviation
of employment changes only dightly, faling to 0.42 (0.18). The impact fee dummy remains
datigticdly significant: its estimated coefficient of 0.0061 (0.0027) implies that rent varianceis
about 30 percent higher than the mean of 0.020 in markets where impact fees are charged. The
coefficient on the development permit variable falls in magnitude to 0.00040, reducing itst-Satistic
of just over one S0 it isnot datidticaly digtinguishable from zero. This outcome is not surprising,

given the measurement error in the variable and our limited number of observations. The R-
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suared increases to 0.38, suggesting that we are able to account for a substantia portion of the
variaion across MSAs in rent variance with this small set of explanatory variables??

While the regresson in column three suggests that both demand variance and supply
indadticity contribute to rent variance in amarket, one might expect that both factors must work in
concert to create high rent variance. In other words, demand fluctuations may be innocuous if
housing supply can easily adjust and indadticity of supply would be moot if demand were not
volaile. We provide acrudetest of that hypothesisin column 4 by interacting the impact fee
dummy variable with the employment variance variable. Indeed, only the interaction term matters
in that regression, showing that the slandard deviation of employment affects rent variance only in
markets with impact fees. The point estimate of 0.63 (0.35) is Sgnificant at the 90 percent

confidence levd.

V. Conclusion

One frequently overlooked but potentialy important benefit to homeownership is avoiding
the uncertainty of renting. We examine one agpect of the risk of renting — the unpredictability of
rental costs. Homeowning, with its long-term fixed-rate mortgage and homeowner-determined

maintenance costs, provides a predictable way of paying for housing services. With renting, the

22 One may be tempted to instrument for rent variance with employment variance, especially sincein aregression of
rent variance on employment variance, MSA dummies, and year dummies on 43 M SAs over the 1989-1998 period
produces a statistically significant coefficient on employment variance of 0.17 (0.06) and an R-squared of 0.62.
However, while employment variance explains rent variance, it probably is not orthogonal to the rent/own decision. In
particular, given the transactions costs of ownership, uncertainty about income probably discourages people from
homeownership. [Cocco (2000), Haurin (1991)] In our regressions, excluding employment variance from the set of
covariates would cause us to under estimate the effect of rent variance on homeownership since our primary effect of
higher rent variance causing people to be more likely to desire to be homeowners would be partially offset by people
with higher income variance wanting homeownership less. Indeed, the estimated coefficients on the rent variance and
standard deviation of rent interacted with mobility variables increase in magnitude slightly when we add the standard
deviation of MSA employment on the right-hand-side. However, when we include individual covariates, the MSA
employment volatility variable is not itself statistically different from zero. One reason that omitting this variable has
such alimited impact on our baseline resultsis that we examine the difference in homeownership rates between two
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cogt of obtaining housing is unknown. While renting a given property may be less expensive than
owning it, homeowning provides insurance againg rent risk.

We show in asmple mode that risk-averse people should be willing to pay a premium over
the capitdized rental value for ahouse to own it rather than rent it solely to avoid uncertainty about
the total cost of homeownership over their expected stay in the residence. Thus, to the degree that
the insurance benefit is capitdized into house prices, the price-to-rent multiple should be higher in
places with higher rent variance and, to the degree that the supply of owned housing is eadtic, the
probability of homeowning should aso rise with the variance of rent. The modd dso implies that
the insurance vaue of homeownership increases with expected duration.

We use these results to motivate an empirica investigation into the effect of rent variance
on the probability of homeowning and on house prices. We control for MSA-level heterogeneity
and other factors by comparing groups that should be differentidly affected by rent variance
because of different expected durationsin their homes. We find that the rent insurance benefit of
owning sgnificantly increases the homeownership rate: a one standard deviation increase in the
exposure to rent variance (mobility interacted with the variance of rent) would lead to a2.4t0 3.0
percent increase in the homeownership rate. Older households are particularly sensitive to rent risk,
with people aged 65 residing in places with above-median rent variance 3.8 percent more likely to
be homeowners than people of the same agein low rent variance MSAS, conditiona on observable
individua characteristics and controlling for MSA fixed effects. Confirming thet this effect is due
to the insurance value of homeowning, the probability of homeownership drops most rapidly with
age for dderly who live in high rent variance places, congstent with their insurance value declining

with their remaining lifetimes. Findly, we find evidence that some of the insurance benefit of

groups that have different sensitivitiesto rent variance. Thusthe overall level of employment varianceinthe MSA is
subsumed by the M SA fixed effects.
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homeowning shows up in the multiple of rents people are willing to pay for houses. Even
controlling for MSA-leve fixed effects, we find that when MSAs have higher rent variance their
house prices increase relative to the rental value of the housing stock.

These results have anumber of implications for housing markets and other areas where
housing wedlth isimportant. The rent insurance benefit of homeownership agppearsto bea
sgnificant factor in the demand for homeownership. For comparison, atypica cross-section
estimate of the user cost dadticity of homeowning would imply that a one standard deviation
increase in user cost would lead to about a 2.5 percentage point rise in the homeownership rate,
similar in magnitude to our result for rent risk.2®

For older households, the rent insurance aspect of homeowning may help explain why the
elderly usudly do not become renters and, when they do, it isvery latein life. [Venti and Wise
(2000); Meghbolugbe et al (1997)] Becausethey vaue insuring againg rent risk so highly, it is
more codtly for them to become renters than previous andyses have assumed. This effect dso
implies that one should not smply assume that dl housing wedth of the dderly isavailable for
consumption. In the absence of viable reverse mortgage markets that let ederly consume their
housing wedth, the insurance benefit of homeowning may keep many dderly from sdling their
housing asset.* Those elderly that would be most likely to sdll areironically those thet live in the
highest rent variance places, though they would not sdl until latein life.

The results suggest some interesting avenues for future research. In our model, people own
houses to avoid uncertainty about total housing costs. Presumably, they would need to save lessto

buffer those cogts than if they were renting the same unit. Also, if one extends the model to

2 Theresults for price are more difficult to compare since the price multiple has not received much attention in the
housing demand literature.

24 \We presume that the transactions costs involved in moving to asmaller owned unit make such atransition not
worthwhile for most elderly.
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encompass imperfect capital markets, so people own houses to smooth their housing costs over

time, one should see that homeowners actudly enjoy less variable consumption than renters.
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Table 1. Summary datisticsfor M SA-level data

1090-1998 1998 only

Variable Mean Std. Dev. Mean Std. Dev.
??‘;ﬁard deviation 0.026 0.017 0.020 0.010
Price-to-rent retio 15.72 4.08 15.52 3.57
Rent growth 0.036 0.019 0.032 0.013
House price growth 0.041 0.031 0.029 0.021
Rent 7,142.24 1,794.09 8,280.00 1,972.26
%ecd;m house 115767.00 5585167  131,047.80  59,410.71
Number of observations 396

Notes. The standard deviation of rent, rent growth, and house price growth are dl computed over
the 1989-1998 time period. The rent data are obtained from Reis. House price growth is computed
from the Freddie Mac repeat sales house price index. To compute house prices, the MSA median
house price from the 1990 Censusisinflated to the current year using the Freddie Mac index.
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Table2: Summary satistics for CPS data (1999)

M ean Standard deviation
Proportion owning 0.652 0.476
Probability of moving 0.149 0.106
Standard deviation of rent 0.018 0.009
Moving x standard
deviation of rent 0.003 0.003

Notes. Number of observationsis 35,723. The standard deviation of rent is computed over the
1989-1998 time period. The rent data are obtained from Rels. Moving is defined as having moved
inthe last year.
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Table 3: Market-level rent data

M ar ket _St_andard Pr icetc_)-r ent Ownership
deviation of rent ratio per cent
Atlanta 0.026 14.68 0.73
Audin 0.035 15.07 0.64
Batimore 0.021 16.50 0.73
Boston 0.044 15.16 0.62
Charlotte 0.033 14.03 0.79
Chicago 0.019 15.63 0.68
Cincinnati 0.018 15.15 0.80
Cleveland 0.015 15.02 0.77
Columbus 0.015 16.27 0.64
Dadlas 0.026 14.63 0.65
Denver 0.019 19.76 0.72
Detroit 0.016 13.29 0.77
Didtrict of Columbia 0.015 19.74 0.58
Fort Lauderdae 0.008 12.42 0.73
Fort Worth 0.012 13.30 0.61
Houston 0.028 12.78 0.62
Indiangpolis 0.011 14.26 0.74
Jacksonville 0.011 13.48 0.70
Kansas City 0.021 13.34 0.74
LosAngdes 0.017 23.77 0.48
Memphis 0.018 13.76 0.65
Miami 0.019 14.42 0.60
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Table 3: Market-level rent data, continued

M ar ket _Stqndard Pricetc_)-rent Ownership
deviation of rent ratio per cent
Milwaukee 0.016 14.34 0.71
Minnegpalis 0.019 13.89 0.77
Nadhille 0.039 15.02 0.74
New Orleans 0.021 16.03 0.62
New York 0.017 16.60 0.33
Norfolk 0.013 16.41 0.65
Oa&kland-East Bay 0.028 25.10 0.63
Orlando 0.012 14.68 0.68
Palm Beach 0.023 12.55 0.68
Philadelphia 0.011 13.53 0.79
Phoenix 0.043 15.87 0.68
Rittsburgh 0.009 10.21 0.79
Portland 0.028 20.00 0.66
Raeigh-Durham 0.024 16.14 0.67
Richmond 0.016 15.12 0.81
Sacramento 0.032 24.04 0.60
San Antonio 0.017 11.58 0.70
San Bernardino 0.017 20.10 0.70
San Diego 0.018 25.03 0.57
San Francisco 0.032 28.21 0.56
San Jose 0.046 28.43 0.53
Seditle 0.028 30.07 0.73
S. Louis 0.022 1341 0.76
Tampa St. Petersburg 0.013 12.85 0.70
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Table 4. Greater rent variance yields an increase in homeowner ship

) (@) (€) 4 ©)
- 0.037 2.007 1.310
Standard deviation of rent (1.339) (1.762) (1.271)
Probability of moving -1.215 -0.473 -1.194 -0.448
(mohility) (0.082) (0.068) (0.091) (0.075)
Mohbility x standard -10.041 -8.558 -10.716 -9.370
deviation of rent (3.341) (3.365) (3.756) (3.725)
, -0.022 -0.026 -0.023
Mecian rent (0.012) (0.016) (0.011)
, . -0.294 -0.212 -0.290
Median house price (0.338) (0.449) (0.338)
-2.150 -2.316 -2.078
Rent growth (1.362) (1.745) (1.360)
. 2.012 2.603 1.975
House price growth (0.760) (0.966) (0.758)
Individua controls Yes No Yes No Yes
MSA dummies No No No Yes Yes
Number of Observations 34,681 35,153 34,657 35,723 35,221
Number of MSAs 46 46 46 47 47
R-squared 0.25 0.14 0.26 0.17 0.27
A one standard deviation
in mobility x standard -0.026 -0.022 -0.028 -0.024
devidtion of rent leads (0.009) (0.009) (0.010) (0.010)

to...

Notes. Robust standard errors in parenthesis, clustered on market. Dependent variable takes the
vaue of oneif family isahomeowner. Individua controls include dummies for occupation, age,
race, education, marital status, and controls for log income and log tax price.
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Table5: Rent Insurance Makes Elderly More Likely to Own

Soline Quadratic
A 0.007 0.013
oe (0.000) (0.002)
0.402
Over 65 (0.078)
_ _ -0.044 -0.092
High variance dummy (0.031) (0.052)
o _ 0.001 0.004
Age” high variance (0.001) (0.002)
) -0.006
Over 65° age (0.001)
Over 65 high variance (8%;)
Over 65° age” high variance (g C())OOS
, -0.073
Age (0.013)
Age’ " high variance ((()) 813;3
R-squared 0.27 0.27

Notes. Robust standard errorsin parentheses, clustered on 44 markets. The dependent variable is
an indicator that takes the value of oneif the individud is ahomeowner. These regressions pool
the 1990 and 1999 data, for atotal of 71,261 observations. Controls that are included in the
regressions but are not reported here are log income and dummies for year, MSA, race, education,
occupation, and marital status.
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Table 6: Greater rent varianceyields a higher price-to-rent multiple

) ()

Standard deviation of 4351 12.30
rent (11.89) (4.76)

48.90 13.85
Rent growth (10.78) (3.46)

12.81 13.31
Constant (0.57) (0.38)
MSA dummies No Yes
Y ear dummies No Yes
Number of observations 396 396
R-squared 0.07 0.95
A one standard
deviaionincreasein 0.71 0.20
standard deviation of (0.19 (0.08)

rent leadsto. ..

Notes: Standard errorsin parentheses. Dependent variable is the price-to-rent ratio. Number of
observations equals 44 M SAs over the 1990-1998 time period.



Table 7: Some Factors That Affect Rent Variance

@) 2 (©) (4)

Standard deviation of 0.52 0.42 0.08
MSA employment (0.17) (0.18) (0.29)
Dummy - Use Impact 0.0084 0.0061 -0.0061
Fees (0.0026) (0.0027) (0.0068)
Months for permit, 0.00069 0.00040
>50 Units (0.00036) (0.00037)
SD employment X use 0.63
impact fees (0.35)
Congant 0.010 0.011 0.011 0.014
nstan (0.003) (0.003) (0.003) (0.005)
R-squared 0.19 0.29 0.38 0.41
Observations 43 38 37 38

Notes: Dependent variable is the detrended standard deviation of rents, as defined in the text. Standard errors in parentheses. Sample
year is 1998.
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Probability of homeownership (smoothed over five years)

Figure 1: Age profile of homeownership, by rent variance
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