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Multiple-Home Ownership and the
Income Elasticity of Housing Demand

Eric Belsky, Zhu Xiao Di, and Dan McCue

the possibility that a household may own two or more homes (Hansen,

Formby, and Smith 1998). Although estimates of the number of second
homes and the share of households that own them vary, it is possible to use exist-
ing surveys to narrowly define second-home owners to exclude those who own ad-
ditional properties purely or mostly for investment reasons and to then separately
model the housing choices of owners of one home and of multiple homes (Carliner
2002; U.S. Department of Housing and Urban Development 2004).This topic is
of interest because a household that divides its consumption of housing services
among two or more properties may make different choices about its primary resi-
dence than does a household that owns a single home only. For example, all else
being equal, those splitting their consumption among multiple homes may allocate
less to their primary homes, and their decisions about the locations of their pri-
mary and second homes may have implications for urban form and the operation
of land and housing markets.

This chapter examines the determinants of the ownership of multiple homes
and the influence of multiple-home ownership on the income elasticity of housing
demand. It explores the effect of owning multiple homes on the income elasticity of
demand for just primary residences as well as on total housing consumption. To the
extent feasible, homes owned for purely investment purposes are excluded from the
analysis. Homes that are not used by their owners do not produce a flow of hous-

’1’ Yraditional models of the income elasticity of demand do not account for

The authors would like to thank Gregory K. Ingram, Michael Carliner, and Yu-Hung Hong for
their reviews and comments.
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MULTIPLE-HOME OWNERSHIP AND THE INCOME ELASTICITY OF HOUSING DEMAND 373

ing services. If the intention is not to use such homes, there is little reason to expect
ownership to affect the income elasticity of demand for primary residences.

Of course, owning a home always has an investment element because dollars
invested in the home have opportunity costs and homes are typically leveraged
investments. But the twin consumption and investment motives for home owner-
ship are well established and have not prevented household-level estimation of the
income elasticity of housing demand.

Both the American Housing Survey (AHS) and the Survey of Consumer Fi-
nances (SCF) are used to model second-home demand, but only the AHS is used
to model the income elasticity of demand. A logistic regression is used to analyze
the determinants of the demand for multiple-home ownership, while log linear
models are used to estimate the income elasticity of demand. We model the effect
of the log of estimated permanent income on the log of value of primary homes for
owners of single and multiple homes separately after controlling for demographic
characteristics, and with or without a dummy variable for investment savings of
$20,000 or more. The regression is then repeated to estimate the effect on the log
value for the total of all homes owned by households with more than one home.
These models test for possible differences in the income elasticity of demand for
primary residences subject to the possibility of owning a second home for con-
sumption purposes.

The chapter begins with a literature review on the extent and determinants of
second-home demand. Because there are few empirical investigations of second-
home ownership, this review is brief. The literature on estimating the income elas-
ticity of housing demand is richer, but much of it focuses on the proper way to
measure income for the purposes of estimating the elasticity of demand, as well as
other appropriate controls. Our interest is in the effect of second homes. Hence,
we also indicate how allowing for multiple-home ownership might influence elas-
ticities, and we advance hypotheses about the likely influences on choices to own
second homes. This section is followed by a discussion of data and methods, model
findings, and conclusions.

Literature Review

Despite the growing market for second homes, there are few studies of the determi-
nants of demand for second homes or on the propensity of persons to own second
homes. Although there are numerous studies on the income elasticity of demand
for housing, our review found no studies that examined the effect of second homes
on the income elasticity of demand either for primary residences or for all resi-
dences owned at least in part for consumption purposes.

PROPENSITIES TO OWN SECOND HOMES

Previous studies of the propensity to own second homes have not used formal
probability models to estimate the independent influence of different variables on
the odds of owning a second home (see Carliner 1990, 1998, 2002). Using U.S.
government data, Di, McArdle, and Masnick (2001) explored the characteristics of
the owners of second homes as well as locations, definitions, and measurements of
second homes. They found that second homes are owned primarily by middle-aged
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white homeowners with high incomes, and that 40 percent of second homes are
mobile homes, but they did not look at the wealth of second homeowners.

Looking at wealth, Gutierrez (1999) sought evidence of a wealth effect on the
demand for new second homes, but concluded that the data were too unreliable
to support definitive conclusions about whether the wealth building and economic
prosperity of the late 1990s were associated with increases in second-home devel-
opment in areas with large second-home shares. Kochera (1997) reported rapid
growth in recreational properties in the mid-1990s, but also large numbers of un-
explained second homes not used for recreation or investment.

More recently, in a review of data on second-home ownership from the de-
cennial census, AHS, House Vacancy Survey (HVS), and surveys of home buyer
preferences from the National Association of Home Builders (NAHB) and Na-
tional Association of Realtors® (NAR), Carliner (2002) found that second-home
ownership is strongly associated with the age of homeowners. He concluded that,
although the market still appears to be largely misunderstood, studies indicate that
demand for second homes has been holding up and may accelerate somewhat with
increases in the income and wealth of homeowners and as more baby boomers
enter age cohorts with traditionally higher second-home ownership rates.

In summary, research on the propensity to own a second home has shown de-
scriptively that age, race, and income are associated with second-home ownership
and that wealth, though not examined on a houschold level, has been generally
assumed to play a role. No econometric research has studied the determinants of
second-home ownership, nor have studies measured income elasticity of housing
demand with and without considering second homes.

ESTIMATING DEMAND EQUATIONS

There is a rich body of research on the income elasticity of housing demand. De-
mand for housing is an embodiment of a consumer’s decision about how much
housing to consume. Standard theoretical models posit that demand for housing is
a function of household income, the price of housing services, and the price of all
other goods and services. The standard theoretical equation for the housing equa-
tion is a log-linear model:

(1) log x,= B, + B,logy + B,log p,, + B,log p, + u

In this equation, x,is the annual real expenditure on housing services, y is income,
p,, is the relative price of housing, p, is an index of the price of all other goods, and
u is a disturbance variable. Using a log form, B, is the true income elasticity, and 8,
is the true price elasticity of demand for housing.

THE DEBATE ON CURRENT VERSUS PERMANENT INCOME

When it comes to housing demand models, household income is thought of in two
ways: as current income, which is a highly transitory measurement for earnings
in a single year, and as permanent income, which is a long-term concept of what
household income will be into the future. This concept is shown in equation (2),
where Y, is current income, Y is the permanent income component of current in-
come, and Y is the transitory income component of current income:
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Housing is a durable good with high transaction costs. It is generally argued that
decisions on housing consumption are based on a household’s permanent income
(YF) and that, therefore, the transitory income component of a household’s cur-
rent income (Y”) biases demand models that use current income (Y) and results in
underestimates of demand elasticities.

Carliner (1973) found that demand models attempting to use measurements
or proxies for permanent income have achieved significantly higher income elas-
ticities than those using current income. Polinsky and Ellwood (1979) revisited
several studies and showed that, when substituted for each other within the same
housing demand equation, permanent income elasticities average about 50 percent
higher than those for current income. These researchers used metropolitan housing
sales price and income data to estimate their own measure of permanent income
elasticity and found estimates ranging from 0.80 to 0.87. Since then, Goodman
and Kawai (1982) found permanent income elasticities to be 100 percent greater
than current income elasticities.

Though it is generally agreed that permanent income is the appropriate mea-
surement for household income within a demand model, there has been much
debate on how to correctly estimate permanent income and also on how to treat
current income in the process. Reid (1962) approximated permanent income by
using a restricted sample of households with stable incomes and by using cur-
rent incomes as a proxy for permanent incomes. Models by Muth (1965), Winger
(1968), and DeLeeuw (1971) used city median incomes as proxies for permanent
income, arguing that averaging incomes across metropolitan areas eliminates tran-
sitory elements. Other studies, such as that by Carliner (1973), average a house-
hold’s income of the previous four years to approximate permanent income. More
recently, Goodman and Kawai (1982) define permanent income as the predicted
value of a regression of current household income on the determinant variables of
permanent income, with the residual being transitory income. The resulting equa-
tion derived from (2) is as follows:

(3) Y=, +SoH +ZeN + Y,

(4) YI=¢, + E/.cp/.H/. + E/.cp/.N,.

In (3) and (4), Z.¢ H, is the sum of a vector of human capital components of perma-
nent income and their respective coefficients (age, education, employment status),
and Z¢ N. is a sum of a vector of nonhuman capital components of permanent
income. To determine permanent income, our model follows the methodology of
Wachter and Megbolugbe (1992) in performing a Box-Cox transformation on the
dependent variable of the permanent income regression with A = 0.5, and then
retransforms the predicted value before including it in the demand model (see ap-
pendix 1 for model results).
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INCORPORATING DEMOGRAPHIC AND OTHER

HOUSEHOLD CHARACTERISTICS

Housing demand models have grown to include a number of demographic vari-
ables in attempts to measure differing tastes for housing consumption among a
cross section of households with differing characteristics (Goodman 1990; Hansen,
Formby, and Smith 1998). There has been much disagreement about the signifi-
cance of demographic factors in demand models. In their review of several studies,
Hansen, Formby, and Smith (1998) suggest that exclusion of demographic vari-
ables likely to be correlated with permanent income—such as race, age, gender, and
household size—will bias estimations of income elasticity, and that the direction
of this bias is most likely upward. However, an earlier empirical study by Carliner
(1973) found that income elasticity measurements from regressions using demo-
graphic terms are higher than those without. Another empirical study by Follain
(1979) found that income and price elasticities were not sensitive to the presence
of sociodemographic variables, and a third empirical study by Goodman (1990)
found demographic interactions to be relatively insignificant for populations close
to general population means but highly significant for populations away from
means, such as those at very low or very high incomes. In light of this diverse array
of findings, we felt it necessary to include demographic variables in our model. Age,
race, and family type are the most appropriate factors available in our data set.

CONTROLLING FOR HOUSE-PRICE AND NONHOUSING COST INDEXES
The standard demand model in equation (1) generates price and income elastici-
ties of housing demand based on the utility of housing consumption relative to all
other goods. Goodman and Kawai (1984), following DeLeeuw (1971) and Polin-
sky and Ellwood (1979), estimate a demand model with demographic and housing
characteristic variables but without a nonhousing cost index, choosing instead to
apply various fixed-effect coefficients within the ordinary linear regression.

Due to limited geographic data in the AHS data set, our model uses this
fixed-effect approach to control for relative differences in both house-price and
nonhousing costs based on regional location as well as metropolitan and nonmet-
ropolitan location.

Our fixed-effect estimated regression equation becomes:

(5) log (h.) + B, + B,logy/ + SeZ, + u,

where b is the value of housing consumption and Z is a vector of our 12 geo-
graphic dummies to control for the relative price of housing and nonhousing goods
to the individual as well as demographic and other housing characteristic dummy
variables that potentially affect the demand for housing and to control for fixed
effects on housing consumption within the model.

We use housing value as our measure of housing consumption (h,). Researchers
generally agree that housing consumption for homeowners is best approximated
and more easily obtained as a standardized measurement of total housing value
rather than as annual expenditures on home ownership. The common method, used
by Goodman and Kawai (1984), involves hedonic regression, whereby a house-
hold’s housing value is taken as a function of neighborhood and resident charac-
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teristics. The housing price index can be determined by the price of a standardized
unit of housing according to the hedonic regression, and housing consumption
can then be measured as housing value divided by the price of a standardized unit.
Including geographic and socioeconomic characteristics within our fixed-effects
model enables us to somewhat standardize housing value in the demand model,
though using separate hedonic regressions would clearly be superior. Therefore, b,
is approximated simply as the total value of housing.

CONTROLLING FOR OTHER EFFECTS: WEALTH AND ELDERLY STATUS
Wealth variables seem not to have been included in previous studies, although they
may affect the propensity of second-home ownership and influence income elastic-
ity estimates. Although age has often been included in studies of income elasticity,
its effect may not be linear, and its interaction with income is possible. The lack of
these variables in previous studies encourages us to include them in our study.

Measures and Magnitude of Second-Home Demand

This chapter is not intended to reopen debates about the level of income elastic-
ity of housing demand. Instead, it explores whether ownership of second homes
influences the income elasticity of demand for primary residences or for the ag-
gregate value of all homes that are owned, at least in part, for consumption. This
is increasingly relevant given the apparent increase in second-home ownership in
recent years.

Statistics on the extent of second-home ownership and the number of sec-
ond homes are often inconsistent. The inconsistencies mostly reflect differences in
methods of data collection, especially in the wording of questions about the pur-
pose of vacant or additional owned properties, but also as a result of differences in
sample sizes, sampling procedures, and weighting procedures across surveys.

The AHS, HVS, and decennial census contain estimates of the number of sec-
ond homes based on interviewer efforts to determine the status of vacant units.
The estimates by the AHS and the HVS, which define second homes as homes for
seasonal or occasional use and homes occupied by people with a usual residence
elsewhere, are closer to each other than they are to the decennial census, which
consistently estimates a far smaller number of second homes. The AHS produced
higher estimates than the HVS in the early to mid-1990s and lower estimates there-
after (Carliner 2002). The HVS registered over 20 percent increase in the number
of second homes from 5.6 million in 1995 to 6.8 million in 2005, while the AHS
reported a smaller but still substantial increase from 5.8 million in 1995 to 6.2 mil-
lion in 2003.

Many surveys ask households whether they own additional properties and
then ask questions about these properties. These include the AHS, the SCEF, the
Survey of Income and Program Participation (SIPP), the Panel Study of Income
Dynamics (PSID), and industry surveys such as one of new home buyers conducted
by the National Association of Home Builders (2000) and of home buyers and
homeowners by the National Association of Realtors®. A 2005 NAR survey of
home buyers found that about 12 percent of all homes purchased were character-
ized as being for vacation use and 28 percent for investment purposes (National
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Association of Realtors, 2005). The intricacies of how the household surveys are
conducted are well summarized by Carliner (2002) and the U.S. Department of
Housing and Urban Development (2004).

The SCF is the only data set to ask questions about second homes on a regular
basis (every three years). Like the HVS, it shows growth in second-home demand
over the past decade (figure 14.1). However, for all age groups except people now
in their 60s, the growth was in time-share fractional ownership in second homes.
Overall, the SCF shows an increase of about 600,000 homes for seasonal/vacation
use and in time-shares of fully 1.8 million. Assuming that fractional ownership
averages two weeks per year, a 1.8 million increase in time-share owners translates
into only about 70,000 units.

Although the figures suggest that second-home ownership rates peak at about
6 to 6.5 percent among homeowners in their 50s and 60s and that rates of time-
shares peak at about 5 percent, these may be undercounts. When SCF respond-
ents are asked what type of property they own, they must choose from “seasonal/
vacation home,” “time-share ownership,” and a host of structure types including
single-family house, condominium, residential, trailer/mobile home, and farm/
ranch, among others. It is likely that some of those who own homes for occasional
use on weekends or for work do not consider them as being for seasonal or vaca-
tion use. Indeed, many of those responding with a structure type do not derive
rental income from their second homes, suggesting that some are at least in part for
consumption uses.

Figure 14.1
Second-Home Ownership Has Increased Across All Ages

14
I Percentage of households having time-shares

12| [ Percentage of households having seasonal /vacation homes
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An even greater number of households will be headed by younger baby boom-
ers in the 50 to 59 age group by 2015 than are today headed by baby boomers
currently in that age range, and each generation accumulates more household net
wealth and higher median incomes than previous generations at similar ages. As a
result, demand for second homes is likely to continue to grow in the coming decade
(Belsky and Prakken 2004).

Hypotheses

The literature and economic theory suggest the following hypotheses with respect
to the likelihood of owning a second home and the effect of owning a second home
on income elasticities for housing.

1. The likelihood of owning a second home will be increasing with permanent
income, current income, wealth, and age. Higher incomes and wealth allow
consumers to allocate more of the household budget to housing consumption
and investment. Life-cycle factors suggest that even after controlling for
income and wealth, second-home ownership might be higher for older house-
holds as homeowners approach or reach retirement and have more leisure
time. But the effect of the presence of children is more ambiguous; on one
hand, having children may increase the utility of a second home, but on the
other hand, children may be a drain on the household budget.

Geographic location of the primary residence might also have an
influence, but is also ambiguous. With most owners having second homes
within driving distance of their primary residences, living in a lower cost area
could increase the likelihood of owning a second home because the costs of
buying a second home are lower. On the other hand, these same areas tend to
have lower price appreciation and therefore leave owners with less housing
wealth to leverage for second-home ownership.

2. The income elasticity of demand for primary residences will be lower for
people with second homes than for those with just one home. Several
factors lead to this expectation. First, households that have a preference
for owning second homes divide their housing consumption among more
than one property, and one would expect the income elasticity of demand
for just their primary homes to be lower than for owners of only one home.
This holds true whether the initial decision on how much to spend on a
primary residence was made with the intention of buying a second home
or if, instead, over the life cycle, a homeowner decides to adjust housing
consumption upward by investing in a second home rather than trading up
to a higher valued home or improving the primary residence.

Second, second-home owners have higher average incomes and hous-
ing consumption levels relative to owners of just one home; their average
income is very close to that of owners in the upper income quartiles of a
single residence. Therefore, second-home owners may be closer to being fully
housed. In this case, uses of an incremental dollar other than on housing may
maximize overall utility. As a result, income increases may not lead to a large
percentage change in consumption in their primary (or secondary) homes.
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Last, owners of a single home with no desire for second-home ownership
may have more of an incentive to maximize the quality and consumption
value of their sole home, while those with a propensity to own second homes
may underconsume their primary house in favor of second-home ownership.

3. The income elasticity of demand with respect to all houses owned by second-
home owners will be lower than the elasticity of just their primary property.
With consumption split, spending on the primary home will take precedence
over spending on the secondary home, and lower elasticities of secondary
home demand will drag down overall elasticities of demand that incorporate
both primary and secondary home consumption. Given the same income dis-
tribution, the income elasticity of demand for the primary home (eP) relates
to the elasticity of the second home (eS) as a ratio based on the way in which
consumption of these two goods relate to each other, based on the formula!

(6) eS = eP (% Change of S/ % Change of P).

With this equation, if both primary and secondary consumption are treated
equally, the two income elasticities are equal. But we posit that consumption
of the primary home is the first priority because that is where homeowners
spend more of their time. Therefore an incremental dollar will contribute more
to consumption of a primary home than of a second home. Thus, eS is less
than eP. So it follows that the elasticity of total housing consumption should
be higher than the elasticity for the second home, but lower than for primary
home consumption. This should be true for the nonelderly, at least, but seniors
may spend half or even more time in their second homes.

4. The income elasticity of demand with respect to all properties owned by
people who have second homes for consumption purposes will be lower
than that of single-home owners. This is because, similar to the reasoning in
2 above, second-home owners on average are older and already have high
levels of wealth and income and high levels of housing consumption, so they
are less likely to be underhoused than the generally lower-income owners
of a single home. Therefore, income increases are not matched by the same
increases in housing consumption seen by the generally lower-income owners
of a single home. This may be tested and seen through decreasing elasticities
of demand among single-home owners as income levels increase.

5. Models that do not include the value of second homes and do not control for
second-home ownership are likely to produce biased estimates of the income
elasticity of housing demand. This is because the ownership of multiple
homes is expected to influence the income elasticities of demand in the ways
stipulated in 1 through 4 above.

1. With income Y, the primary elasticity is eP = (dP/P) / (dY/Y) and the second is eS = (dS/S) /
(dY/Y). Solving for Y in the former equation, we obtain Y = (eP*P*dY)/dP, and substituting this
into the latter equation, we have eS = eP* (dS/S)/(dP/P), which can be rewritten as eS = eP*
[(% Change of S) / (% Change of P)].
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Data and Method

We use the AHS and SCF to provide empirical evidence on determinants of second-
home ownership and the AHS to explore income elasticity of housing demand
when second-home ownership is considered. The AHS is conducted by census for
HUD every two years at the national level; only in 1985 and 1995 did it have
a supplemental survey on second homes. In these two years, respondents were
asked about other residential properties they owned in addition to their primary
homes, and up to six such properties were surveyed. For each recorded property,
respondents were asked to mark all the reasons why they held that property. Only
properties that are marked for recreational use are included in order to narrow the
analysis to second homes that provide a flow of housing consumption services.

The regular AHS survey contains detailed household information, including
current household income, age, race/ethnicity, education level of household heads,
and family type. Unfortunately, geographic detail is lacking in the data set. While
about 100 metropolitan areas are specified, the number of observations is far too
few in most cases to create a meaningful hedonic price index. Instead, to control
for differences in the costs of housing and nonhousing goods across areas, we rely
on the interaction of the four census regions and three types of metropolitan status
(cities, suburbs, and nonmetropolitan). This provides 12 variations—an admittedly
crude control for housing price differences across the country.

The AHS also has a dummy variable on whether the household has investment
savings of $20,000 or more. This is a crude proxy for the level of nonhousing
wealth. It could affect the income elasticity of housing demand, but current lit-
erature overlooks the potential effects of wealth on income elasticity. Particularly
for the propensity of second-home ownership, nonhousing wealth may have some
influence as a determinant.

Table 14.1 shows basic descriptive statistics on the AHS variables used to
model propensities and elasticities. Because AHS top codes the value of primary
homes at $375,000, we drop these cases, which make up roughly 3 percent of all
cases, in our elasticity models to avoid using exactly the same value for all records
with house values at the top code. The second-home value is not top coded, so
models of the total value of properties owned by people who own a home under
$375,000 in 1993 are not right-censored on second-home value. We also exclude a
couple of hundred cases (less than 1 percent of the entire sample) in our elasticity
models involving owners of multiple homes where no information on the value of
second homes was provided.

The SCF is conducted by the Federal Reserve Bank every three years. The
2004 survey was released in March 2006. The survey was originally designed to
measure all kinds of debt that people take on, so it has very rich information on
liabilities versus assets and therefore the net wealth of each household surveyed.
Because of the imbalances in wealth holding and distribution, the SCF oversamples
wealthy households. Roughly half of its sample is a set of wealthy households, and
the other half is made up of households distributed across a greater spectrum of
household wealth. As a result, a weighted sample is used.

One benefit of this sampling procedure is that it ensures better accuracy at the
level of aggregate household net wealth. Therefore, an advantage of using the SCF




382

Table 14.1

Descriptive Stafistics (American Housing Survey data)

Eric Belsky, Zhu Xiao Di, and Dan McCue

Sample Group: All Homeowners

Variables Unweighted N
Yes % No % Mean SD
Less than high school 5140 175 24244 825
High school 9146  31.1 20238 689
Some college 7,333 250 22051 750
College plus 7765 264 21619 736
Minority status 4767 162 24617 838
Under 35 4059 138 25325 86.2
35-44 6,768 230 22616 77.0
45-54 6,189 21.1 23195 789
55-64 4494 153 24890 847
65+ 7874 268 21510 732
Married couple without kids 10759 366 18,625 634
Married couple with kids 8212 279 N2 721
Single parent 1,537 52 27847 948
Other family household 2415 82 26969 918
Single person household 5550 189 23834 8l
Other nonfamily household 911 31 28473 969
New England city 2961 101 26423 899
New England suburh 1,617 55 27767 945
New England nonmetropolitan 1990 68 27394 932
Midwest city 4057 138 25327  86.2
Midwest suburb 2,464 84 26920 9.6
Midwest nonmetropolitan 2,069 70 27315 930
South city 3520 120 25864 88.0
South suburh 3729 127 25655 873
South nonmetropolitan 1,819 6.2 27565 938
West city 2,735 9.3 26649 907
West suburb 1,151 39 28233  96.1
West nonmetropolitan 1,256 43 28128 957
Total value of all homes 117,520 90,148
Value of primary home 115,092 84,158
Current household income 48741 38,091
Having investment savings of more than 206 1,256 43 28,128  95.7
Having recreational second homes 972 33 28412 9.7

data to model the probability of owning a second home is that SCF data provide
the most accurate and detailed wealth information of any household survey. With
these data, we are able to obtain nonhousing wealth as a variable that omits home
equity, which is too closely correlated to our dependant variable of home value and
would induce bias. This is more precise than the AHS dummy indicator of savings

in excess of $20,000.
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The biggest limitation of the SCF data is its small sample size of fewer than
5,000 households. The file released for public use does not have geographic vari-
ables, which prevents us from controlling for house price variation across regions
or metropolitan status. It also prevents meaningful estimation of permanent in-
come. For this reason, SCF data are only used to model the propensity of owning
a second home.

The SCF also has intrinsic problems embedded in the questionnaire design.
As noted above, because of the coding system, some households may have chosen
structure-type categories such as single-family or multifamily units even though
their homes are for their own seasonal or occasional use. Table 14.2 displays de-
scriptive statistics of homeowners in the SCF data. Because we run models on
weighted samples, both unweighted and weighted statistics are displayed.

The two different data sets have different estimates on the share of vacation
home owners among all households. The 2004 SCF data indicate a 3.7 percent
vacation-home ownership rate, while the 1995 AHS data show a 3.3 percent rate.
This is not surprising when considering the growth of vacation homes during the
decade and differences in the questions about the purpose of second properties.
In both sets of data, we exclude time-share units from the count of recreational
second homes.

With the compelling theoretical and empirical arguments for using permanent
income rather than current income as the appropriate correlate to estimate income
elasticity, our preferred AHS models use the Box-Cox square root transformation
in a two-step method, first estimating household permanent income as described
in appendix 1, and then plugging predicted values into the propensity and income
elasticity of demand regressions. We do not estimate permanent income in SCF
data because the data lack a geographic information control for regional wage
differentials. Thus, our models employing AHS data use permanent income, while
our propensity model based on SCF data uses both current household income
and the education level of household heads, which is often a proxy indicator for
permanent income.

In our elasticity models, we run nonelderly and elderly samples separately,
because we suspect that they may have statistically significant differences in elas-
ticity with respect to permanent income, especially since our predicted values for
permanent income are apt to have larger residual errors for older people because
the correlation of current incomes and the right-hand side predictors are weaker
for retirees. We also run models with and without the wealth variable to see how
it affects other coefficients, especially income elasticities.

In model 1 we estimate the elasticity among people who own only a single
home, using the value of primary home as the dependent variable. In model 2
we estimate the elasticity of demand for just the primary residence among those
who own more than one home, again using the value of the primary home as the
dependent variable. This is our principal test of the hypothesis that the income
elasticity of demand for primary residences will be lower for second-home owners
than for others because the second-home owners split their consumption among
multiple properties.

In model 3 we estimate the income elasticity of demand using the total value
of all homes owned by second-home owners as the dependent variable to test the
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hypothesis that elasticity will be lower because a percentage point increase in in-
come will bring about a smaller percentage point increase in the larger combined
first- and second-home total value. In model 4 we estimate the income elasticity of
demand just for second homes among second-home owners to test the hypothesis
that elasticity will be lower than the primary-home demand elasticities, indicating
relatively low income elasticities for second-home demand, preference for primary-
home consumption, and, most important, the negative influence of second-home
ownership on demand elasticities for total housing consumption. In model 5 we
present a single model of housing value for all homeowners with a dummy variable
indicating ownership of a second home. This is included to provide an unbiased
estimate of the income elasticity of housing demand that incorporates the possibil-
ity of second-home ownership.

Finally, we perform a secondary test of the hypothesis that, because second-
home owners have higher average incomes than the general population of home-
owners with just one home, second-home owners have lower elasticities of demand
for primary residences. We divide the owners of one home into income quartiles to
see if the income elasticity of demand is in fact lower among owners with average
incomes similar to the population of second-home owners.

Our data do not include geographic controls for second-home location. Since
our models proxy housing consumption with house value, uncontrolled-for
location-based differences in appreciation levels of second homes may bias mea-
surements of income elasticities based on current second-home values. Although
most second homes are within driving distance of first homes and may have similar
rates of appreciation, if a significant number of second homes bought at the same
price point had significantly different appreciation rates, the current value will
not equally reflect total home consumption. In the end, we assume that second-
home location and appreciation rates have some effect on income elasticities and
owners’ adjustments to housing consumption that lie beyond the scope of this
chapter.

The functional form of our propensities models is logistic and that of our elas-
ticity models is log-linear. Hence, the variables in propensities infer differences in
the odds of owning a second home conditional on each individual variable holding
the others constant. The coefficients on income in the log-linear models can be
interpreted as the elasticity of housing demand with respect to income and assume
constant elasticities across all values of the independent variables.

More formally, our logistic model takes the following form:

(7)  P(S,) = ¢,+ @Y + ¢,MINORITY, + 3§ AGE, + 37, FAMILY, +
30, GEOGRAPHY, + ¢.ELDERINCOME, + U,

where P(S,) is the probability of owning a second home, Y"is permanent income,
MINORITY is a dummy variable indicating whether the household head is non-
Hispanic white (1 if minority, and 0 otherwise); AGE, is 4 dummy variables flagging
10-year age cohorts (35-44 years old, 45-54 years old 55-64 years old, and 65+
years old, with under 35 as the reference group); FAMILY, is 5 dummy variables
flagging the type of family (married with children, single parents, other family type,
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single person, and other nonfamily type, with married without children as the ref-
erence group); GEOGRAPHY,is 11 dummy variables controlling for regional and
metropolitan level fixed effects (Northeast suburb, Northeast nonmetropolitan,
Midwest city, Midwest suburb, Midwest nonmetropolitan, South city, South sub-
urb, South nonmetropolitan, West city, West suburb, and West nonmetropolitan,
with Northeast city as the reference group), and U, is a disturbance variable.
In our propensity model using AHS data, we also include an interaction variable
ELDERINCOME containing the income of elderly people, assuming their incomes
may have a different effect on second-home ownership.

Table 14.3a
Propensity Model for Vacation Home Ownership (American Housing Survey data)

Dependent Variable: Owning a Recreational Home
Sample Group: All Homeowners

Variable Coefficients 0dds Ratio
Intercept =5.7521
Permanent income (in $10,0005) 0.2671*** 1.306
Having savings and investments over $20K 0.3951** 1.484
Minority -0.3973 0.672
Age 35-44 0.8688 2.384
Age 45-54 1.3017% 3.673
Age 55-64 1.8718** 6.5
Age 65+ (elderly) 1.0153** 2.76
Married with children -0.1936~ 0.824
Single parents -0.3904 0.677
Other family type -0.8844* 0413
Single person -0.0958 0.909
Other nonfamily type -0.3631 0.696
New England suburh —0.1537 0.857
New England nonmetropolitan 0.0987 1.104
Midwest city -0.0982 0.906
Midwest suburb -0.0414 0.959
Midwest nonmetropolitan -0.1117 0.894
South city -0.0297 0.971
South suburb -0.1107 0.895
South nonmetropolitan -0.2279 0.796
West city -0.1410 0.869
West suburb —0.0602 0.942
West nonmetropolitan -0.2206 0.802
Permanent income (in $10,0005) elderly 0.2660*** 1.305
~=p<l10
*=p<05
*=p<01
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Our elasticity models take the following form:
(8) log (h,) = B, + Blogy" + B,SAVINGSOVER20K + B, MINORITY, +
St FAMILY, + S0 GEOGRAPHY, + U,

where b is the value of the primary home or the total value of all homes; y"is the
predicted permanent income; w, is a dummy variable flagging household savings and
investments of over $20,000 (1 if yes, and 0 otherwise); MINORITY is a dummy
variable indicating whether the household head is non-Hispanic white; FAMILY,
is 5 dummy variables flagging the type of family (married with children, single par-
ents, other family type, single person, and other nonfamily type); GEOGRAPHY,
is 11 dummy variables controlling for regional and metropolitan-level fixed effects
(Northeast suburb, Northeast nonmetropolitan, Midwest city, Midwest suburb,
Midwest nonmetropolitan, South city, South suburb, South nonmetropolitan, West
city, West suburb, and West nonmetropolitan); and U, is a disturbance variable.

Findings from the Propensity Models

Tables 14.3a and 14.3b show our propensity models in AHS and SCF data. The pat-
terns observed in two different data sets collected nine years apart seem amazingly

Table 14.3b
Propensity Model for Vacation Home Ownership (Survey Consumer Finances data)

Dependent Variable: Owning a Vacation Home
Sample Group: All Homeowners

Variable Coefficients Odds Ratio
Intercept —6.0876
Household income (in $10,000s) 0.0050* 1.005
Nonhousing wealth (in $10,0005) 0.0009*** 1.001
High school education 0.3881 1.474
Some college 1.1650~ 3.206
College graduate and higher 1.4906* 4.44
Minority status —0.9540* 0.385
Age 35-44 1.3422~ 3.827
Age 45-54 2.2785** 9.762
Age 55-64 2.4220** 11.268
Age 65+ (elderly) 2.1596* 8.667
Male-headed households -0.5896~ 0.555
Female-headed households ~1.5790** 0.206
Household income (in $10,000s) elderly 0.0030 1.003
~=p<.l0
*=p<.05
*=p<01

= p<.001
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consistent. Models run on both the AHS and SCF data find that age is the most
predominant determinant for vacation homes. The AHS model finds that the odds
of owning a vacation home are 3.7 times higher for 45 through 54 year olds than
the odds for those under 35. For the age group between 55 and 64, the odds ratio is
as high as 6.5. In our SCF model, the numbers are even more dramatic. Compared
to the odds for household heads under 35, the odds of owning a vacation home are
11.2 times as large for those between 55 and 64 years old. Why this should be true
even after controlling separately for income and especially wealth (which we can do
with some precision in the SCF model) is unclear. Wealth is correlated with age, so
it is conceivable that the estimates on age are biased and are picking up some of the
wealth effect. It could also be that mortgage payments of older homeowners make
up a smaller share of their overall budgets, allowing them to spend more on second
homes. Nevertheless, it seems plain that life cycle matters a great deal when it comes
to the likelihood of owning a second home.

Both data sets suggest that minority households are less likely to own second
homes, all else being equal. Both income (current and permanent) and nonhous-
ing wealth are positively associated with second homes in both data sets. But in
our propensity model using SCF data, though these two variables are statistically
significant, they have little practical effect. With $10,000 more nonhousing wealth,
a household’s odds ratio of having a vacation home versus not having one is only
1.001, and a $10,000 increase in household current income raises the ratio to
1.005 only. Again, this is surprising and suggests that the correlation of age with
wealth and income may be distorting the results.

In the SCF data, education is positively associated with owning a second home.
The estimated odds that a college-educated household head would own a vacation
home versus no vacation home are more than four times higher than the odds
of a household head with less than high school education. In AHS data, there is
statistically significant interaction between permanent income and elderly status,
suggesting that the effect of permanent income on propensity is indeed different
for elderly and nonelderly households.

None of the geographic dummy variables in AHS are statistically helpful in pre-
dicting second homes. So second-home ownership is not favored or disfavored by
homeowners with primary residences in any particular location. Having investment
savings of more than $20,000 in the AHS data or higher nonhousing wealth in the
SCF data makes a person more likely to own a vacation home.

Findings from the Elasticity Models

Tables 14.4a to 14.4d show the log-linear estimates in our elasticity models. Both among
the nonelderly and elderly households, the models show that vacation-home owners
have somewhat lower income elasticity of demand for primary housing (model 2) com-
pared to those not having vacation homes (model 1). When adding the value of vacation
homes to that of primary homes, the elasticity is further lower (model 3) compared to
those without second homes, having been dragged down by very low demand elastici-
ties for second homes (model 4). For comparison, our estimate of the normal income
elasticity of demand for all housing consumption among all homeowners (model 5)
shows that there is a slight positive bias in models that fail to incorporate the lower fixed
effects behind second-home ownership. These results are in line with our expectations.
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Table 14.5
Demand Elosticities Decline with Income Among Higher-Income Nonelderly Homeowners (except for low-income
households that have strived to achieve home ownership)

Annual Permanent Income Elasticity of Income Elasticity of
Household Income Level ~Primary Housing Demand  Total Housing Demand

Do Not Own a
Second Home
Income Quartile

High Over S61,578 1.00 NA

High-mid $49,840-S61,578 1.28 NA

Low-mid $40,140-549,839 1.66 NA

Low Less than $40,140 0.92 NA
Overall mean $50,934 1.18 NA
Own a Second Home
Overall mean $56,568 0.97 0.83

NA = not applicable.

In our models, income elasticity estimates among the nonelderly sample are
higher than those found among the elderly sample, though in part this reflects
larger sample sizes for the nonelderly. Taking out the dummy variable on invest-
ment savings of $20,000 or more does not change the elasticity pattern (compare
tables 14.4c and 14.4d with tables 14.4a and 14.4b).

Our additional test of income elasticities by income level for those not own-
ing a vacation home (table 14.5) shows decreasing income elasticities of demand
as income levels rise,? supporting our hypothesis that the generally higher income
level of second-home owners partly explains their lower overall elasticities of total
housing demand relative to those not owning second homes. However, the very
low elasticity levels of second-home owners go beyond those expected based on
incomes alone. This final test provides compelling evidence that the choice to ad-
just consumption by adding a second home rather than by increasing the value
of the primary residence (through trading up to a higher valued home or making
improvements to an existing home) must lower demand elasticities for primary
homes among second-home owners even more.

Table 14.6 summarizes our income elasticity models. Statistical significance
tests revealed that, for the nonelderly sample, the difference in coefficients of in-
come elasticity of housing demand between those having and those not having
vacation homes was significant at the 90 percent confidence level, both in models
with and without the wealth variable. For the elderly sample, the difference in
elasticities is not significant in either case.

2. The bottom income quartile is an exception, perhaps because people in this quartile have a
higher utility for basic necessities other than housing.
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Table 14.6
Summary Table of Income Elasticity of Housing Demand
Dependent Variable Sample Subgroup Income Elasticity
With Wealth Without

Control Variable Wealth Control
Sample Group: Nonelderly Homeowners
Value of primary home Do not own a vacation home 1.18137 *** 1.18136 ***
Value of primary home Own a vacation home 0.97407 ** 0.99413 **
Value of all homes Own a vacation home 0.83426 ** 0.84375 ***
Sample Group: Elderly Homeowners
Value of primary home Do not own a vacation home 0.66429 *+* 0.66632 ***
Value of primary home Own a vacation home 0.52075 ** 0.55193 **
Value of all homes Own a vacation home 0.52298 ** 0.55856 **
~=p<.l10
*=p<05
=p<0l
= p <001
Conclusions

The propensity models reported here are perhaps the first efforts to model the de-
terminants of second-home ownership. The age of the household head, the minority
status of the household head, household income (both current and permanent), and
household nonhousing wealth are good predictors of second-home ownership.
Our income elasticity models produce results consistent with the hypothesis
that those having second homes have somewhat lower income elasticity of housing
demand, as their resources have to be divided among more than one home. Even
when including second-home value in measuring housing consumption, homeown-
ers with second homes still have lower income elasticity.

APPENDIX I. PERMANENT INCOME REGRESSION (BOX-COX A= 0.5)

Type Il Variable DF Coefficient Sum of Squares Mean Square F Value pr>F
Intercept 1 403.86801 1.109E8 1.109E8 6785.57 <.0001
High school 1 35.38528 372531 372531 227.91 <.0001
Some college 1 65.19025 1.11E7 1.11E7 679.24 <.0001
College graduate or higher 1 127.61739 4.126E7 4.126E7 2524.14  <.0001
Minority 1 -24.84862 2040145 2040145 124.81 <.0001
Age 35-44 1 24.90867 1501197 1501197 91.84 <.0001
Age 45-54 1 33.39170 2498400 2498400 152.85 <.0001
Age 55-64 1 -7.97708 109798 109798 6.72 0.0096
Age 65+ 1 -81.02657 1.294E7 1.294E7 791.76  <.0001
Married with children 1 444193 60606 60606 371 0.0542
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Single parents

Other family type

Single person household
Other nonfamily type
New England suburb
New England nonmetropolitan
Midwest city

Midwest suburb

Midwest nonmetropolitan
South city

South suburb

South nonmetropolitan
West city

West suburb

West nonmetropolitan

Rooted MSE
Adjusted R square
N

—_— et o i o o o o — o — — —

-100.95346
-41.75909
-116.24828
—38.83794
21.33853
-18.22930
-8.13391
4.77603
-25.81154
-17.94502
-12.29114
-36.61865
5.97286
5.68575
-24.32725

127.85071
0.3523
27908

1.148E7
3199519
4.584E7
1178943
379576
222799
49158
20730
523873
41412
134174
1198814
24587
26090
334514

399

1.148E7 702.51 <.0001
3199519 19574 <.0001
4.584E7 2804.29 <.0001
1178943 7213 <0001
379576 23.22 <0001
222799 13.63  0.0002
49158 3.01 0.0829
20730 1.27 0.2601
523873 32.05 <.0001
41412 1477 0.0001
134174 8.21 0.0042
1198814 73.34 <0001
24587 1.50  0.2200
26090 1.60  0.2065

334514 20.46 <.0001

APPENDIX 2. VARIABLE DEFINITIONS FOR PERMANENT

INCOME REGRESSION

Variable Definition
High school 1 if high school graduate, 0 otherwise
Some college 1 if some college education, 0 otherwise

College graduate or higher
Minority

Age 35-44

Age 45-54

Age 55-64

Age 65+

Married with children
Single parents

Other family type

Single person household
Other nonfamily type
New England suburb
New England nonmetropolitan
Midwest city

Midwest suburb

Midwest nonmetropolitan
South city

South suburh

South nonmetropolitan
West city

West suburb

West nonmetropolitan

1 if college graduate, 0 otherwise

1 if minority, 0 otherwise

1if 35-44, 0 otherwise

1if 45-54, 0 otherwise

1if 55-64, 0 otherwise

1if 65 or over, 0 otherwise

1 if married with kids, 0 otherwise
1 if single parent, 0 otherwise

1 if other family type, 0 otherwise
1 if single person household, 0 otherwise
1 if other nonfamily type household, 0 otherwise
1 if NE suburb, 0 otherwise

1 if NE nonmetro, 0 otherwise

1 if Midwest city, 0 otherwise

1 if Midwest sub, 0 otherwise

1 if Midwest nonmetro, 0 otherwise
1 if South city, 0 otherwise

1 if South sub, 0 otherwise

1 if South nonmetro, 0 otherwise

1 if West city, 0 otherwise

1 if West sub, 0 otherwise

1 if West nonmetro, 0 otherwise
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