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Abstract

We study the effect of home equity and indebtedness on financial
portfolio choices of Dutch households during the period 2006-2012.
Using a large administrative dataset at the household level we es-
timate how home equity and the outstanding mortgage amount in-
fluence the share of liquid assets held in stocks. We apply different
econometric methods to take selection and endogeneity into account.
In our preferred specifications both home equity and the household’s
amount of mortgage debt have a non-significant impact on the risky
asset share.

JEL Classification Numbers: G11, D14, R31
Keywords: portfolio choice, house price shocks.

1 Introduction

For most homeowners housing is the most important component of house-
hold consumption. Recent estimates by CBS Statistics Netherlands indi-
cate that in the lowest income groups housing costs account for 39 percent
of total spending, versus 24 percent for the highest income groups/'| At the
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same time, houses are the largest asset owned by most households, and
thus the dominant asset in the portfolio. CBS Statistics Netherlands report
that residential housing constitutes about 57 percent of Dutch households’
overall gross wealth.

The investment in owner-occupied housing induces strongly unbal-
anced portfolios. Young and middle-aged homeowners hold portfolios
which are (strongly) tilted towards housing capital. This potentially puts
forward two types of risk. First, when financing the house with a mort-
gage this creates a risk of leverage. Second, the illiquid nature of hous-
ing wealth may constrain households” decision to rebalance their portfo-
lio. While young and middle-aged households invest a major part of their
wealth into housing, only one fifthE| of Dutch households participated in
the stock market in 2012. The average share of liquid financial wealth in-
vested in stocks was about 10 percent.

These observations lead to two natural questions. The first is whether
the observed portfolio shares of housing and stocks are optimal from a
portfolio diversification point of view. The second is whether the portfolio
shares of stocks and housing are driven by typical Dutch institutions. Tax
subsidies on home ownership, such as the mortgage interest deductabil-
ity, make it unattractive for households to separately choose the level of
housing consumption and investment. Because of these tax incentives, a
majority of Dutch households owns a house at some point during their
life-cycle. Home ownership creates a binding housing constraint which
affects the financial portfolio choice of many Dutch households. Since
the share of housing wealth in total net wealth changes during a typi-
cal life-cycle, housing affects the financial portfolio in a way that is not
predicted by standard portfolio models. When analyzing the driving fac-
tors of households’ financial portfolio choices, housing should be taken
directly into account. In addition to that, high mandatory pension savings
in the Netherlands limit the discretionary savings possibilities of Dutch
households as well. These high pension savings also indirectly expose
Dutch households to fluctuations in the stock market.

The related literature is both theoretical and empirical. The theoretical
literature takes stock of two mechanisms predicting that housing generally
reduces the demand for risky assets, and one mechanism predicting the
opposite effect. The illiquid nature of housing and hedging of house price
risk generally reduce the demand for risky assets of households (Gross-
man & Laroque, 1990; Flavin & Yamashita, 2002). The opposite effect is
the following: investors owning a house substitute home equity (defined
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as property value minus the current outstanding mortgage amount) for
risky stocks to take advantage of the diversification benefit afforded by the
low correlation between stock returns and housing returns (Yao & Zhang,
2005). In the Netherlands this opportunity is enhanced by the deductibil-
ity of mortgage interest and is more attractive for wealthy households
for whom a leveraged position in housing does not necessarily induce a
highly risky position. By contrast, empirical studies find no systematic re-
lationship between housing and stockholding (Fratantoni, 1998; Heaton &
Lucas, 2000; Yamashita, 2003; Cocco, 2005).

In this paper we estimate the impact of mortgage debt and home eg-
uity on stock portfolio shares. Home equity and mortgage debt may have
two distinct effects on stock portfolio shares. First, home equity increases
total wealth enabling households to increase risk exposure. Therefore,
home equity may have a non-negative effect on stock holdings. Second,
households with a higher mortgage are more likely to fall into negative
net wealth because house price fluctuations constitute a form of back-
ground risk. Since negative net wealth creates a potential barrier to mov-
ing, households with a high mortgage may be more conservative in their
financial portfolio decisions to guard against a simultaneous drop in stock
and house prices. As such, mortgage debt may have a negative effect on
stockholding.

Identification of the causal effect of housing on portfolios faces two
methodological challenges. A first challenge is a selection problem origi-
nating from the observation that many households do not own stocks at
all. Moreover, the decision to participate in the stock market is not random
conditional on observed characteristics. Second, there is a potential en-
dogeneity problem when unobserved factors influence both housing and
stock shares. We estimate different econometric models dealing with the
problems of selection and endogeneity. To control for selection we use
Tobit and Heckman type selection models. To tackle the problem of endo-
geneity we apply an instrumental variable approach comparable to Chetty
& Szeidl (2010).

The main contribution of this paper is that it combines several admin-
istrative datasets from CBS Statistics Netherlands to estimate the effect of
housing on portfolio composition. We construct a household level panel
dataset including information on household assets, liabilities, mortgages,
property values, and demographic characteristics over the period 2006-
2012. The data allows us to disentangle the effects of home equity and
mortgage debt on the risky asset share of households, while controlling
for a broad set of household characteristics.

In our preferred specifications both home equity and the household’s
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amount of mortgage debt have a non-significant impact on the risky asset
share. This contrasts the conclusions from similar studies in the US and
France. We believe that the non-significant results can be explained by (i)
the lower stock holding rates in the Netherlands and (ii) the specific Dutch
institutional setting where the investment aspect of owning a house is less
salient as a result of strong tax incentives for home ownership as well as
large and mandatory pension savings.

The remainder of this paper is organized as follows. The next section
discusses the related literature. Section [3|explains the identification strat-
egy in more detail. Then, in Section i we describe our data and present
descriptive statistics. Section [5| present our empirical results. Section [6]
concludes.

2 Related Literature

We review the most relevant theoretical and empirical literature on home-
ownership, property value and households portfolio composition. Var-
ious theoretical models predict that households having a large share of
their wealth invested in housing generally tend to hold smaller shares of
their wealth in financial risky assets, such as stocks. The literature high-
lights three mechanisms through which investment decisions in housing
affect portfolio choice. The first mechanism is illiquidity of the house. The
model of Grossman & Laroque (1990) predicts that if it is costly to adjust
the level of an illiquid durable consumption good, then households are
more risk-averse after the purchase of a durable consumption good such
as a house. The second mechanism is hedging housing price risk, mean-
ing that variations in residential property prices affect the risk level of a
homeowners portfolio. Flavin & Yamashita (2002) show that the housing
constraint can have an enormous effect on the risk-return trade-off avail-
able to the household. As a result, Flavin & Yamashita (2002) find that
highly leveraged homeowners should hedge housing price risk by hold-
ing fewer risky financial assets. Sinai & Souleles (2005) document that for
homeowners who are expecting to move up the housing ladder it may be
optimal to accumulate housing wealth as hedge against housing price risk,
though others argue that idiosyncratic house price risk is large compared
to the aggregate risk (Case & Shiller, 1989; Englund, Hwang & Quigley,
2002). The last mechanism is diversification. Yao & Zhang (2005) show
that when investors are indifferent between renting and owning a house,
then investors who own a house will choose a substantially different port-
folio allocation than investors renting house services. Investors owning
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a house substitute home equity for risky stocks, but hold a higher equity
proportion in their liquid financial portfolio to take advantage of the di-
versification benefit afforded by the low correlation between stock returns
and housing returns.

The empirical literature on the link between home-ownership and house-
hold portfolio choice mostly focuses on the impact of housing decisions
on financial wealth decisions. From this literature there are two impor-
tant take-aways. First, the empirical literature, with a few exceptions, is
dominated by U.S. studies either using the Survey of Consumer Finances
(SCF) or the Panel Study of Income Dynamics (PSID). Secondly, from the
empirical literature two econometric problems emerge, namely a potential
endogeneity problem of the key explanatory variables and sample selec-
tion issue. In section[3|we discuss in more detail our identification strategy
and how we deal with these econometric problems.

To estimate the relationship between housing and financial portfolio
most studies explain the share of risky assets in the financial portfolio
from housing related variables, such as house value over net wealth, net-
housing equity etc. Using the 1989 Survey of Consumer Finances (SCF)
Fratantoni (1998) finds that households with a high mortgage expenses-
to-income ratio tend to hold a smaller share of their financial wealth in
the form of risky assets. Yamashita (2003) estimates, using the same data,
the theoretical model of Flavin & Yamashita (2002) and finds that house
value-to-net wealth ratio has a negative effect on the share of risky assets
of all financial assets after controlling for income, age, family size, educa-
tion, and a proxy for risk aversion. Yamashita (2003) does not control for
the level of net wealth, which makes the results difficult to interpret.

In related work, Heaton & Lucas (2000), Cocco (2005), and Yao & Zhang
(2005) show that the stock share is positively associated with mortgage
debt.These studies use cross-sectional OLS regressions, in which property
value is included as a covariate, and the PSID data. Shum & Faig (2006)
study what factors explain the stock market participation decision and the
share of stocks of household financial wealth. They control for housing
investment using two variables. They do not obtain a significant estimate
of real estate exposure on stock holdings, using the Survey of Consumer
Finances.

Not all of the above studies take the effects of the renting versus own-
ing decision on portfolio allocation into account. Yao & Zhang (2005)
show, using the PSID data, that renters and homeowners’ portfolio choices
have different determinants and react differently to key variables such as
the net worth income ratio and investor age. Kullman & Siegel (2005) also
use the PSID data and find that homeowners are more likely to partici-
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pate in the stock market than renters. Among homeowners, higher levels
of housing investment decrease the share of financial assets invested in
stocks, whereas again higher mortgage holdings relative to net wealth in-
crease the share. Using Dutch Collective Bank Study-data, Hochguertel
& van Soest (2001) also find that demand for financial wealth is systemati-
cally different for renters and homeowners among Dutch households. Fur-
thermore, they find evidence that investing in financial wealth involves a
positive threshold which has to be overcome before positive financial asset
holdings are possible. Moreover, this threshold is magnified by the level of
housing investment. This finding corresponds with the theoretical finding
that housing investment crowds out financial investment.

Chetty & Szeidl (2010) study the effect of home equity and mortgage
debt on portfolio shares. They distinguish between home equity wealth
and mortgage debt, as they have opposite-signed effects on portfolio choice.
Using data from the Survey of Income and Program Participation they
find that increases in property value (holding home equity constant) re-
duce stockholding significantly, while increases in home equity wealth
(holding property value constant) raise stockholding. Fougere & Poul-
hes (2012) replicate Chetty & Szeidl (2010) using data on French house-
holds and confirm that mortgage debt and home equity have significant,
opposite-signed, effects on portfolio shares.

To summarize, theory predicts that housing substantially impacts port-
folio choice because investment in housing increases a household’s expo-
sure to risk and illiquidity. Empirical studies, however, have not found a
systemic relationship between housing and portfolios in practice.

3 Estimation Strategy

The central equation in the literature that is concerned with estimating the
effect of owner-occupied housing on portfolio choices is of the form:

sit = o+ Phir + Xt + € D
In equation (1} s;; denotes the share of stocks as a percentage of the
total liquid assets of household i in year t. The independent variables of
interest, h;;, are proxies for the value of the house and the outstanding
mortgage debt. We include both home equity (defined as property value
minus outstanding mortgage debt) and the outstanding mortgage debt as
we expect opposite-signed effects on the risky asset share.
We use variation across regions and variation over time to disentan-
gle the effects of home equity and outstanding mortgage debt on portfolio
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choices. By comparing households who bought similar houses in different
regions at the same price level, we are able to estimate the effect of home
equity holding mortgage debt constant - if prices develop differently in
the two regions. Similarly we can estimate the effect of outstanding mort-
gage debt holding home equity constant by comparing households who
bought their houses at a different price level while they experienced the
same price increase.

Chetty & Szeidl (2010) include home equity and the property value in-
stead of outstanding mortgage debt. This is equivalent to our approach:
controlling for home equity, property value and mortgage debt both proxy
the outstanding debt. For ease of interpretation, we choose to include the
latter. Yamashita (2003) uses the ratio of the house value and total net
worth of the household. The vector Xj; includes all kind of background
characteristics of the household, such as household composition, age, (dis-
posable) income, and the main source of income.

When estimating equation (1} the econometrician faces two main prob-
lems. First, many households do not own stocks at all and the decision to
participate in the stock market is not random conditional on observed cha-
racteristics. In other words, there is a selection problem. Second, there is
a potential endogeneity problem when unobserved factors influence both
the variable of interest, /1;; and the dependent variable s;;. In that case the
estimate for the coefficient j is biased. Below we discuss how we deal with
these two issues.

3.1 Selection

The dependent variable s;; is a continuous variable, but for a large part
of the households its value equals 0. The type I Tobit model introduces a
latent variable s;+ to model this type of dependent variable. Formally, the
standard Tobit model is given by:

Sip = o+ Bhip + 7YXt + €3t
sip =55 if s3>0 ()
=0 if s;<0

The standard Tobit model does not allow variables to have a different
effect on the decision to participate than on the stock share conditional on
participation.

One solution to this problem is to estimate a two-stage Heckman model
(Heckman, 1979), which first estimates the selection process (stocks or no
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stocks?) and then the decision process conditional on participation (how
many stocks?). The Heckman model is given by (3), where p;; is a binary
variable indicating whether a household owns stocks or not.

sip = &+ B1 X1t + €1t
pir = & + B2 Xoit + €2t
sit = Sip pir =1 if pj >0 ©)
sit not observed, p;; =0 if pj; <0

€1t ~N(0,1), €3y ~ N <0, 02) , corr (€1jt, €2it) = p

The Heckman model assumes that the error terms of the two stages are
jointly normally distributed. Moreover, to correct for sampling selectivity,
one should include at least one variable in the selection equation which is
not included in the second-stage regression. For instance, Fagereng, Got-
tlieb & Guiso (2013) assume that the decision to participate is influenced
by the lagged value of overall lifetime wealth, while lifetime wealth is not
related to the conditional portfolio shareﬁ This assumption stems from the
idea that stock market participation is associated with fixed costs, e.g. of
opening a stock account and gathering information about suitable stocks.
The benefits from participation are proportional to wealth, so it makes
more sense for wealthier individuals to pay the fixed costs.

It is not clear whether the Heckman exclusion restriction or the Tobit
equality restriction on the coefficients in the participation and outcome
equation is preferable (Puhani, 2000). Grinblatt, Koloharju & Linnain-
maa (2011) report that wealthier individuals hold more risky portfolio’s
conditional on participation, casting doubt on the exclusion restriction in
Fagereng et al. (2013). At the same time, any positive fixed cost of stock-
holding is likely to generate a discrepancy in the relative influence of co-
variates on the participation and outcomes decisions, which is at odds
with the Tobit model’s assumption these relative effects are the same. We
will present results for both models, although we cannot estimate a Heck-
man model that both corrects for the endogeneity of homeownership and
has correct standard errors, because of computational issues.

3.2 Endogeneity

The main endogeneity concern is that there are unobserved factors influ-
encing both the variable of interest, /;; and separately the dependent vari-

3This is predicted by the CAPM model.



able s;;. One example is future labor income of households (Cocco, 2005).
Households with a higher expected future income are more likely to buy
larger houses and might also be willing to invest a larger share of their
financial wealth in stocks.

We deal with this problem by implementing an instrumental variable
(IV) approach. A valid instrument is correlated with h;; and only affects
the stock share s;; through h;;. Chetty & Szeidl (2010) include both prop-
erty value and home equity in their model, meaning that h;; is a vector of
two variables in their set-up. They propose to use the regional house price
index in individual i’s region in the current year (t) and in the year that he
bought the house as instruments for /;;. The coefficients that determine the
effect of home equity and mortgages on stockholding are then determined
by changes in regional house prices since the year of purchase, and not by
possibly endogenous decisions regarding the individual’s own home eq-
uity and outstanding mortgage such as paying down the mortgage, taking
out a second mortgage or investments in home improvements.

Regional house prices indices must be sufficiently correlated with indi-
vidual home equity and mortgage amounts to be suitable. We use house
price indices at the COROP-level H The correlation coefficient between the
current regional house price index and the current individual house value
in our estimation sample is 0.119. We include first-stage results for our
instrumental variable regressions in section 5.

The validity of this instrument requires that changes in regional house
prices are orthogonal to all other factors that affect household portfolio
decisionsﬁ Regional house price indices may be correlated with portfo-
lio choice through other channels than the amounts of home equity and
outstanding mortgage if regional house prices are correlated with other
factors that directly influence portfolio choice, such as macroeconomic cir-
cumstances. Following Chetty & Szeidl (2010), we deal with this problem
by including the regional unemployment rate in the current year and the
year of purchase, to control for macroeconomic conditions.

Moreover, selection effects could play a role if the decision to buy a

4The Netherlands is divided into 40 COROP areas and house price developments dif-
fer significantly between these areas, as we illustrate in Figure|l|in the Appendix.

>When we include year, region and year-of-purchase fixed effects as well as cohort
controls, these instruments capture the effect of a household’s home equity on stock mar-
ket participation that is orthogonal to cohort, year, regional and year-of-purchase effects.
For example, our approach controls for the notion that home buyers in Amsterdam may
have different risk attitudes compared to home buyers in more rural areas, or that risk
attitudes differ between individuals that bought their homes in 1995, when home prices
were relatively low across the Netherlands, versus 2005.



house at a given price level is related to non-observed household cha-
racteristics, for example if individuals who buy homes when prices in
their region are high are more risk-tolerant. We attempt to mitigate this
selection effect by including controls that are correlated with risk prefer-
ences: education of the household head and main source of household in-
come (which distinguishes among others between public sector jobs, pri-
vate sector jobs and entrepreneurship). Unfortunately, we do not observe
risk preferences directly in our dataset. Chetty & Szeidl (2010) argue that
omitted variable bias due to risk preferences would bias the results against
the hypothesis that individuals with higher mortgages have safer financial
portfolios.

3.3 Estimation techniques

As a benchmark, we estimate a Tobit model that corrects for selection but
not for endogeneity, as well as a two-stage least squares (25LS) model that
accounts for endogeneity but not for selection.

As our preferred specification, we estimate a Tobit model with en-
dogenous regressors and model the first stage regression for the mortgage
amount as a Tobit specification as well . The reason for doing so is that the
outstanding mortgage amount of both renters and a high share of the older
homeowners equals zero. We show that this modification has a large im-
pact on the estimated coefficients. Since this is a fully observed recursive
system of seemingly unrelated equations, the coefficient estimates are con-
sistent (Roodman, 2011). Although there is bunching at zero as well for the
home equity variable (because of no-amortization mortgages and renters),
it is more complicated to use limited dependent variable techniques in the
IV equation for home equity because a sizeable number of households has
negative home equity. Our approach refines the methodology of Chetty &
Szeidl (2010), who estimate a Tobit model but use a linear specification for
the mortgage amountﬁ Still, it does not allow variables to have a different
impact on the decision to participate than on the stock share conditional
on participation as in the Heckman approach.

Further, we perform two estimations that deal with selection and en-
dogeneity sequentially. In the first, we first tackle the selection problem by
estimating a Probit equation for the stock market participation decision in
which we do not instrument for home equity and the outstanding mort-
gage. We use the resulting inverse Mills ratio as a control variable in a
two-stage least squares model on the subsample of households that has

®We report results for Chetty & Szeidl (2010)’s approach as well.
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a positive stock share. In the second approach, we first deal with the en-
dogeneity problem. We estimate the predicted value of h;; using OLS and
then include the predicted values h;; in a Heckman selection model. By do-
ing so, standard errors are underestimated, because uncertainty about the
first stage regression is not taken into account in the second-stage regres-
sions. The advantage is that under this approach variables are allowed to
have a different effect on the decision to participate than on the stock share
conditional on participation. This approach follows Yamashita (2003).

Appendix B|gives a technical overview of the different models that we
estimate.

3.4 Hypotheses

In line with the discussion of the theoretic literature in section 2, we expect
opposing effects of home equity and the mortgage amount on the stock
percentage of financial assets. Controlling for home equity, we expect a
negative effect of outstanding mortgage debt on stock holdings. A mort-
gage constitutes a commitment that must be repayed when the household
sells the house. Because households with moderate to high loan-to-value
ratios are highly leveraged in the housing part of their portfolio, we expect
them to have a lower stock percentage. Holding the mortgage amount
fixed, an increase in home equity increases total wealth. This enables the
household to take more risks if it has decreasing absolute risk aversion,
for example because its utility function features a subsistence level of con-
sumption (Calvet & Sodini, 2014). We thus expect a positive influence of
home equity on stock holdings.

Hypothesis 1 The stock percentage is negatively related to the outstanding mort-
gage value.

Hypothesis 2 The stock percentage is positively related to the amount of home
equity.

4 Data

We use administrative data on household assets, liabilities, mortgages,
house values and demographic characteristics from Statistics Netherlands
for 2006-2012. For computational reasons we take a random sample of 10%
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of Dutch households. We construct this sample using the German House-
hold Panel Study sampling methodology (Kroh, Pischner, Spiefd & Wag-
ner, 2008). The data on assets excluding house values and mortgages orig-
inate from the Dutch Tax and Customs Administration, based on individ-
ual tax returns and information on savings and stock accounts that banks
provide to the Tax and Customs Administration. We observe three finan-
cial asset categories: stock holdings, bonds and savingsﬂ Non-financial
assets include moveable properties and second homes. The data on debt
distinguishes between mortgage debt and other types of debt. All house-
hold balance sheet data relate to January 1 of a year; household income
data relate to the entire preceding year. We convert monetary values us-
ing a CPI from Statistics Netherlands with base year 2006.

Unfortunately, we do not observe a household’s mortgage type. As a
consequence of fiscal incentives, many households in our sample period
have a mortgage with an associated savings or stock account (47.2% in
200@. These households do not amortize their mortgage, but accumulate
savings in a tax-exempt account that will be used to pay off the mortgage
in one go. We have no information on the balance of these associated ac-
counts. We cannot observe which households have capital built up in an
associated account, because of data quality issues and since we cannot
distinguish mortgages with an associated account from no-amortization
mortgages, which also enjoy a significant market share. For lack of a good
way to identify which households have an associated account, following
Struyven (2015) we randomly select 47.2% of homeowners and estimate
the capital built up in their associated accounts using a standard amorti-
zation formula. We also correct mortgage values that seem highly unlikely
and probably result from administrative errorsﬂ We use the administra-
tive house values determined by Dutch municipalities (WOZ-Valuesﬂ
The WOZ-values are assessed using home characteristics and sale prices
of homes in the neighborhood, and used for the property tax base. These
administrative prices correlate well with market values (CBS, 2014).

7We exclude stakes of more than 5 per cent in individual companies from both stock
holdings and financial wealth. These holdings typically belong to (part-) owners or se-
nior partners of small- and medium-sized enterprises and are very concentrated among
a small group. These assets are illiquid, their value may be hard to estimate and the focus
of this paper is on publicly traded stocks.

8Source: Dutch  Insurers’”  Association, [https: / /www.verzekeraars.nl /|
[verzekeringsbranche/statistieken /Documents/Verzekerd VanCijfers / VVC2013.pdf.|

’For many households, the mortgage value is exactly the same or similar in years t — 1
and t 4 1, but zero or 90% smaller in the intermediate year ¢.

10 After the Dutch law "Wet Waardering Onroerende Zaken'.
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We track households over time if the household head and his/per part-
ner, as identified by the Statistics Netherlands data, are the same in all
sample years and if there are no composition changes other than newborn
children or children leaving the home. We define the household head as
the partner with the highest income. Our demographic characteristics in-
clude the main source of household income (employment in the private or
public sector, benefits, pension, self-employment, wealth or other), age of
the household head, household size and the highest completed education
of the household head.

We drop households with adult members who are not related to each
other as part of a couple or as parent and child, because these households
(such as friends living together) may have largely separate financial ar-
rangements. We exclude households who moved between 2006 and 2012,
as well as households who leave the sample (for example because they
move abroad or passed away). We also drop households whose finan-
cial wealth or home equity is below the 1st percentile or above the 99th
percentile, as well as households whose mortgage or stock percentage is
above the 99th percentile.

As shown in Table [I}in Appendix |A| these selection criteria reduce the
sample size by slightly over a half of the original sample size. Because
we only include households between age 25 and 80 and households who
do not move, households in the youngest age category are under repre-
sented in the analysis sample. Although this introduces selection effects in
our estimation sample, the selection criteria need to be applied for a clean
identification. The reason is that events such as moving or divorce have
potentially large effects on both home values and liquid financial assets.

In the robustness section, we present a separate analysis on a subsam-
ple of households with a household head below age 61, to account for
the possibility that households make significant changes in their financial
portfolio around the retirement age. In this analysis we also include pen-
sion entitlements of the household head as a control variable. We also
perform a robustness check in which we restrict the sample to homeown-
ers, and following Fratantoni (1998), include the predicted value from a
probit regression for home ownership.

For measuring human wealth, we follow the method of Cocco, Gomes
& Maenhout (2005): we calibrate a life cycle earnings pattern per income
decile, and use this to calculate a household’s expected discounted lifetime
incomelﬂ Also analogous to Cocco et al., we estimate the permanent and
transitory variance of household income. Together with the household’s

11See Appendix|C|for details.
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source of income, these variables control for the uncertainty of a house-
hold’s income and indirectly for risk preferences. Following Fagereng
et al. (2013), we control for cohort effects by including the geometric av-
erage MSCI world return during the years when the household head was
18-25[7

Table 2] in Appendix [A] displays the mean and standard deviation of
our main variables for the full sample, the estimation sampleB and the
sample of stock market participants. There is large variation in stock hold-
ings. About 75 percent of the households does not hold any stocks. The
stock market participation rate is slightly higher in the estimation sam-
ple (27%) compared to the full sample (23%)]*| The average stock share
of financial assets in the whole sample, including nonparticipants, is 9%.
Among those with positive stock holdings, the mean risky share is 33%.
On average, stock owners have higher mortgages, while they also have
higher levels of financial and human wealth.

Stock participation differs across age groups and between home own-
ers and renters. Figure [2l shows that in 2012 stock participation starts off
around 10% at age 25, and peaks around 25% in middle age before de-
clining into retirement. In 2006 participation rates were between 5 and 10
percentage points higher for all ages. Homeowners have much higher par-
ticipation rates than renters, as can be seen in Figure[3} Figure[]shows that
especially the middle-aged and older age cohorts decreased their stock
market participation during the period 2006-2012. The youngest cohorts
increased their participation in the first years of the sample period, while
they left the stock market with the onset of the financial crisis.

The average home equity of households as a percentage of the prop-
erty value increases gradually over the life cycle as Figure 5/ shows. For
the youngest households home equity is on average below 20 percent, in-
dicating that at least 80 percent of the property value is financed through
a mortgage. In 2012, after the steep house price decline starting in 2008,
home equity has declined compared to 2006 especially for young house-
holds. This also becomes very clear from Figure [ which shows that the
average home equity of the youngest cohort declined from about 20 per-

12Before the MSCI world index became available in 1970, we use the S&P500 for the
geometric average.

13For computational reasons, we perform the maximum likelihood analyses on a ran-
dom 25% subsample of this group.

14Eor households with financial wealth less than the threshold for the Dutch wealth
tax (about 20.000 euros), the stock holdings are not observed. If we set the stock holdings
for this group equal to zero, our summary statistics for the full sample are in line with

aggregate participation rates from Statistics Netherlands, [statline.cbs.nl
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cent in 2006 to just above 0 percent in 2012.

In Figure [/] we turn to the main question of our research and show
how home equity correlates with the stock share. For all age categories we
observe a similar pattern: homeowners with the lowest home equity have,
on average, the highest share of their liquid wealth invested in stocks. This
pattern seems to be consistent over time, although the relationship is less
clear for the youngest age categories in 2012.

5 Results

In the standard Tobit model (see the first column of Table , both home eg-
uity and mortgage debt have a positive and significant effect on the stock
share. The coefficient of 0.0041 indicates that a 10,000 euro increase in
home equity, holding the outstanding mortgage constant, increases the in-
tended stock holdings by 0.4 percentage points. Similarly, a 10,000 euro in-
crease in the outstanding mortgage, holding home equity constant, leads
to a 0.6 percentage point increase in the intended stock share. Compared
to the average conditional stock share of 36 percent, these effects are rela-
tively modest.

By estimating a standard Tobit model we do not take the possible endo-
geneity of our two independent variables of interest into account. There-
fore we estimate IV Tobit models where home equity and the outstanding
mortgage amount are instrumented by the regional home price indices in
the current year and the year of purchase. The results are presented in the
second and third column of Table 3| The instruments have the expected
signs in the first stage regressions and are statistically significant in the sec-
ond stage, except for the current year home price index in the outstanding
mortgage regression. In contrast to the standard Tobit regression, home
equity and outstanding mortgage are no longer significant in the second
stage stock share regression. The instrumental-variable Tobit approach
makes it difficult to formally test for weak instruments. We hope to shed
some further light on the power of the instruments when we discuss the
25LS estimations. One result that makes us confident about the validity of
our instruments is that the point estimate for the second-stage coefficient
on the outstanding mortgage in the first column is not contained in the
95% confidence interval when we instrument for the outstanding mort-
gage in the second column.

One explanation for this discrepancy is that there are unobserved fac-
tors, such as future labour income or an expected inheritance, that cause
households to purchase a large house and have a high stock percentage,
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in which case the standard Tobit coefficients are biased upwards. On the
other hand, if risk-seeking households are more likely to purchase a house
when regional house prices are high, the mortgage coefficients in the IV
regressions are biased downwards if the education level and source of in-
come do not fully capture risk aversion. Besides that, we find that the
coefficients in the second column, where the first stage mortgage regres-
sion is modeled as Tobit, are more realistic and closer to the original Tobit
estimates than the coefficients in the third column. We conclude from this
that results could be biased when not taking the censoring at zero of the
outstanding mortgage variable into account.

In Table 4] we take a different approach. We start in the first column
by only taking the endogeneity problem into account and present the re-
sults of a standard 2SLS estimation. Again, we find that the coefficients
on home equity and outstanding mortgage are non-significant. In the sec-
ond column of Table 4 we present the results of a 2SLS estimation on the
sample of stock owners and control for selection effects by including the
inverse Mills ratio as a regressorﬁ The results are in line with our pre-
vious findings. Although the signs of the coefficients on home equity
and outstanding mortgage turn negative, we still do not find any sig-
nificant effects. In the main 2SLS specification, we find a cluster-robust
Cragg-Donald F-value of 5.75, which formally rejects the null hypothesis
of weak instruments. Because of the clustered standard errors, it is not
clear whether we can compare this F-value to common rules of thumb
such as the Stock & Yogo (2005) table (Cameron & Miller, 2015).

Finally, we estimate two Heckman models where we deal with the en-
dogeneity issue by first estimating predicted values of h;; using our in-
struments and including the values h; in a Heckman stock share regres-
sion (see equation[9]in Appendix[B). The two models in the third en fourth
column of Table 4 differ in the way the first-stage mortgage regression is
modelled. In both specifications we find a positive effect% of home eq-
uity on the stock share conditional on participation. The effect is relatively
large compared to our preferred estimate in Table 3l The coefficients of
about 0.02 indicate that a 10,000 euro increase in home equity leads to a 2
percentage point increase in the intended stock share. For the outstanding
mortgage we also find positive, but much smaller, coefficients. The results

15Tn Appendix we explain how the inverse Mills ratio is calculated

16Note that the Heckman estimator we used does not allow for clustering of standard
errors. Besides that, standard errors are underestimated since we do not take first-stage
uncertainty into account in the second-stage regressions by estimating the IV Heckman
model in this naive way. Therefore we do not draw conclusions on the significance of
these particular estimates.
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in the third and fourth column of Table 4| are more in line with the recent
findings of Chetty & Szeidl (2010) and Fougere & Poulhes (2012).

5.1 Robustness

We have performed a number of robustness checks to check the sensitivity
of our results to changes in the sample or econometric models.

We start by estimating the models in Table ]3| for the sample of home
owners. The reason is twofold. First, home owners and renters are poten-
tially very different groups such that regression coefficients might have
different signs or order of magnitude. Second, the model set-up forces to
put housing equity and mortgages equal to zero for renters. To control for
sample selection bias we include the inverse Mills ratio calculated from
a Probit regression of home ownership on the same set of covariates as
in our stock share regressions. The results are presented in Table |5 and
support our previous findings.

Next, we check whether our findings change when we limit our sam-
ple to households below the age of 60. By doing so we exclude the pos-
sibility that our findings are driven by the notion that households change
their financial portfolio substantially around the retirement age. The coef-
ficients in Table[6|are again very similar to what we found in our baseline
estimates indicating that households below the age of 60 do not respond
differently to changes in home equity and outstanding mortgage than the
full sample.

Furthermore, we perform a few robustness checks of which the results
are not shown in this paperm Since the education level is only available
for a selection of the households, one might be concerned about possi-
ble selection effects. Therefore we estimate our models without education
tixed effects, but the results are the same as in our baseline specifications.
We change the definitions of our variables of interest to test whether the
way we include home equity and outstanding mortgage matters. Instead
of including home equity as a monetary variable, we calculated home eq-
uity as a percentage of property value. This new variable does not have a
significant impact on the conditional stock share.

We also change the dependent variable by including bonds in the house-
hold’s risky asset share. The ratio of bonds over total liquid financial assets
is very small and including bonds in the dependent variable does not lead
to different conclusions.

7The results are available upon request.
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Next, we estimate our models on different subsets of our sample. First,
our results do not change when we split the sample in two equally large
groups according to net wealth excluding home equity.

Finally, we do not find different results when we estimate our mod-
els for self-employed households and households with a public or private
sector job as main source of income separately.

6 Concluding Remarks

We study the effect of home ownership on financial portfolio choices of
Dutch households during the period 2006-2012. We follow the same strat-
egy as Chetty & Szeidl (2010) and disentangle the effects of home equity
and the outstanding mortgage on the household’s risky asset share. Using
a large administrative household level dataset, containing information on
financial portfolios, home values, income, and a rich set of background
characteristics, we find that both home equity and outstanding mortgage
have a positive, but non-significant, effect on the stock share.

So far, previous empirical studies have not found a systemic relation-
ship between home ownership and household portfolio choices. In that
respect our results are not surprising. However, recent studies by Chetty
& Szeidl (2010) and Fougere & Poulhes (2012) argue that it is important to
separate the effects of home equity and outstanding mortgage on the port-
folio composition. Both studies find a positive effect of home equity on
the stock share, while the outstanding mortgage is shown to have a nega-
tive impact on the share of stock in the financial portfolio of households.
We follow the strategy employed in these studies, but we do not find a
significant impact of home equity and mortgage amounts on the Dutch
household’s stock share.

A possible explanation for our finding that home equity and mortgage
amounts do not influence the risky asset share of Dutch households is that
investing in the stock market is relatively unpopular in the Netherlands
(25% in 2004) compared to the US (50%) and France (43%) (Christelis,
Georgarakos & Haliassos, 2013). Households in the US tend to be larger
and have higher labour market participation, characteristics that are both
associated with higher stock holdings. In France, Christelis et al. argue
that the defined contribution occupational pension scheme make house-
holds more familiar with the stock market, which also has a positive ef-
fect on their direct stock holdings. With low average stock shares in the
Netherlands, the risky asset share is probably not the first component of
the financial portfolio to adjust.
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Another possibility is that the investment aspect of owning a home is
less important for Dutch households. The Dutch institutional setting is
characterized by large pension funds with large mandatory contributions
and strong tax incentives for home ownership. In this setting the decision
to buy a house is natural for many households as a consequence of these
fiscal incentives. Because mandatory pensions are high, owning a house is
not seen as an investment to finance consumption after retirement. When
the investment aspect of owning a home is less salient, changes in home
equity and mortgage amounts might be less important drivers of financial
portfolio composition.
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Appendix A Descriptive Statistics

Table 1: Age distribution in different samples (standard deviations in
parentheses)

Before selection Sample Stock owners

age 20-30 0.11 0.02 0.01
(0.32) (0.14) (0.12)
age 30-40 0.18 0.15 0.15
(0.38) (0.36) (0.36)
age 40-50 0.21 0.24 0.27
(0.41) (0.43) (0.45)
age 50-60 0.19 0.19 0.21
(0.39) (0.39) (0.40)
age 60-70 0.15 0.22 0.22
(0.36) (0.41) (0.41)
age 70+ 0.17 0.18 0.14
(0.37) (0.38) (0.35)
Observations 4020047 1729510 462320
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Table 2: Summary statistics (standard deviations in parentheses)

Before selection Sample Stock owners
Stock share 0.08 0.09 0.33
(0.19) (0.20) (0.26)
Stock market participation 0.23 0.27
(0.42) (0.44)
Home equity (10,000E) 7.97 10.26 14.89
(11.94) (12.55) (14.04)
Outstanding mortgage (10,000E) 6.66 6.04 8.95
(9.99) (9.30) (10.87)
Net wealth excl. home equity (10,000E) 6.14 6.92 14.28
(13.48) (13.45) (18.67)
Human wealth (10,000E) 98.74 90.95 114.27
(76.90) (70.06) (79.36)
Variance of persistent component of gross income 0.02 0.01 0.01
(0.19) (0.05) (0.06)
Variance of transitory component of gross income 0.03 0.02 0.02
0.22) (0.09) (0.09)
Homeowner 0.59 0.65 0.84
(0.49) (0.48) (0.37)
Household size 2.28 2.34 2.52
(1.23) (1.25) (1.27)
Household composition
Single or single parent 0.37 0.32 0.24
(0.48) (0.47) (0.43)
Couple 0.63 0.68 0.76
(0.48) (0.47) (0.43)
Main income source
Private sector employment 0.48 0.44 0.45
(0.50) (0.50) (0.50)
Public sector employment 0.07 0.07 0.08
(0.26) (0.25) (0.27)
Enterprise 0.11 0.11 0.15
(0.32) (0.31) (0.36)
Wealth 0.00 0.00 0.01
(0.05) (0.05) (0.08)
Benefits 0.07 0.07 0.03
(0.25) (0.26) (0.18)
Pension 0.26 0.31 0.28
(0.44) (0.46) (0.45)
Other or none 0.01 0.00 0.00
(0.10) (0.04) (0.04)
Instruments
Home price index yr of purchase 74.25 63.99 64.67
(28.90) (25.01) (25.08)
Home price index current yr 105.62 105.72 106.06
(5.81) (5.70) (5.54)
Observations 4020047 1729510 462320




Appendix B Models

In the equations below s;; is the share of liquid assets held in stocks. p;;
is the stock market participation dummy, which equals 1 if s;; > 0. HEj;
denotes the amount of home equity and M;; gives the amount of mortgage
outstanding.

B.1 Tobit
i = &+ B1HE; + BoMjy + vXi + €5
sip =55 if s3>0 4)
=0 if s5;,<0
B.2 2SLS

sit = a+ B1HE;; + BoMiy + vXir + €3¢
HEj; = 61 +01Zis + 1 Xit + viy ®)
My = 02 + 02Zjs + 6o Xir + 1it

Zj is a vector of instruments containing the house price index in the cur-
rent year and the year of purchase.

B.3 IV Tobit mortgage Tobit

sit = a + B1HEj + BaMis + vXir + €i¢

HEj; = 01+ 61Zit + G1 X + Vi

My = 02 + 02Zis + CoXi + 13t
sig =55 if s3>0 (6)

=0 if s; <0

M = M; if M; >0

=0 if Mj;<O0
Zi is a vector of instruments containing the house price index in the cur-
rent year and the year of purchase. The error terms (€, vy, ;) are as-

sumed to be independent and identically distributed and follow a multi-
variate normal distribution.
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B.4 IV Tobit mortgage OLS

si = &+ B1HE; + BoMyy + vXi + €5
HEj; = 61 + 01 Ziy + ¢1 Xit + vit

My = 02 + 027 + CoXip + 113t (7)
sip =s; if s3>0
—0 if s5<0

Zi; is a vector of instruments containing the house price index in the cur-
rent year and the year of purchase. The error terms (€, vy, 77;;) are as-
sumed to be independent and identically distributed and follow a multi-
variate normal distribution.

B.5 2SLS with selection correction
sit = &+ B1HE; + PaMis + xAir + ¥ Xit + €51
HEj; = 01+ 61Zit + kA + E1 X + vig 8)
My = 02+ 62Zi + kAjr + GoXip + 13t
Zj is a vector of instruments containing the house price index in the cur-
rent year and the year of purchase. Aj; denotes the inverse Mills ratio,
which is calculated from a Probit regression of the stock market participa-

tion dummy on the variables in X;; and the predicted values of the two
endogenous regressors.

B.6 Heckman with predicted values of endogenous regres-
SOrs
sh = a4+ B1HEj + oMy + vXqit + €1
pi = a4+ B1HEj + oMyt + vXoir + €2t
Sip =S, pir =1 if p; >0 9)
sy = not observed, p;y =0 if p;; <0
€1it ~ N(0,1), €zt ~ N (O, 02) , corr (€1, €2it) = P
Xi;; is a set of control variables, X,;; includes both the variables in X;;; and
the net wealth excluding home equity and the level of human wealth. HE;;

and M;; denote the values predicted from OLS regressions of home equity
and mortgage debt on the instruments Z;; and the controls in Xy;;.
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Appendix C Lifetime income and its variance

We calculate the present value of lifetime income of the household head
as follows, similar to Fagereng et al. (2013). We divide the sample into ten
household income deciles. For each income decile d, we run the following
regression

Yiate = e + BaXite + vt + 00 + €iate, (10)

where Y, is the household head’s gross income in year t, a; is a con-

stant, Xj;. a set of demographic controls that includes household size, an

indicator if the household head is married and an indicator if the house-

hold head is part of a couple, and 6, is a full set of age dummies. We then

predict the household head’s future income at different agesa +1 < k <
99 as

A

Yiktc =uac+ .BdXitc + 7+ Gk + €iatc (11)
From this we calculate the household head’s discounted lifetime in-
come as

A

= Yiktc
P (1 +r)k*(ﬂ+1

where P (k|a) is the probability of surviving until age k conditional on
having reached age a@ind r = 0.03.

To determine the variance in yearly income and to decompose this vari-
ance into a transitory and permanent component, we take the approach of
(Carroll & Simwick, 1997). They present a model in which the log of in-
come Yy; has a permanent component p; and a transitory part €;. The per-
manent term equals its lagged value p;_; plus an innovation #; (for ease of
exposition, we omit predictable trends from age or other characteristics).
Then the d-year income difference equals

)P (k|a), (12)

Tqa =Yird — Yt = Pryd — Pt T €144 — €1,

which we can rewrite as

Y = M1 + 142 + oo+ 1t4d + €41a — €.
If all #; and €; are independently and identically distributed with variance
0,% and Ug, respectively, we have

var (rg) = dcr,? + 202,

18For this, we use unisex survival tables for 2010 from Statistics Netherlands.
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Carroll & Simwick (1997) argue that we can estimate var (r4) with vy = 3,
and that any two v, of different length suffice to identify the household-

specific 02 and 2. Since we have seven sample years, we can calculate up

n
to % = 21 v, per household. As in Fagereng et al. (2013), we first run

a regression of the log gross income of the household head on the same
characteristics as in (10):

108 (Yiatc) = a¢c + BaXite + 7t + 02 + Eiage- (13)

We then obtain the household-specific (T,% and 02 by regressing the up to 21

2
d-year-ahead prediction errors (ei(u +d)(td)e — eiatc) on d and a constant.

As we show in Table 2} the transitory variance is larger than the permanent
variance in our sample. The magnitude of the permanent and transitory
components are comparable to estimates for Norway in Fagereng et al.
(2013).
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Appendix D Figures

Figure 1: COROP house price index 2011 (2005 = 100)
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gure 2: Stock market participation over the life cycle
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Figure 3: Stock market participation over the life cycle: owners and renters
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Figure 4: Stock market participation for different birth year cohorts

Stock participation per age for selected birth cohorts
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Figure 5: Home equity over the life cycle
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Figure 6: Home equity for different birth year cohorts
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Figure 7: Home equity and risky share for different age categories
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Appendix E Results

Table 3: Tobit and IV Tobit models

Tobit IVTobit-M Tobit  IVTobit-M OLS

Stock share

Home equity 0.0041%** -0.0120 0.0292
(0.0005) (0.0115) (0.0243)
Outstanding mortgage 0.0063*** 0.0006 0.0757
(0.0007) (0.0016) (0.0527)
Net wealth excl. home equity 0.0078*** 0.0101*** 0.0023
(0.0002) (0.0015) (0.0047)
Human wealth 0.0005*** 0.0007*** -0.0030
(0.0001) (0.0001) (0.0026)
Home equity (first stage)
Home price index yr of purchase -0.1196*** -0.1150***
(0.0269) (0.0272)
Home price index current yr 0.0909** 0.1000***
(0.0312) (0.0277)
Net wealth excl. home equity 0.1269*** 0.1268***
(0.0073) (0.0073)
Human wealth -0.0013 -0.0013
(0.0013) (0.0013)
Outstanding mortgage (first stage)
Home price index yr of purchase 0.0683* 0.0753**
(0.0274) (0.0236)
Home price index current yr -0.0312 -0.0329
(0.0294) (0.0252)
Net wealth excl. home equity 0.0605*** 0.0331%**
(0.0075) (0.0065)
Human wealth 0.0511%** 0.0499***
(0.0016) (0.0013)
Education FE Yes Yes Yes
Regional FE COROP COROP COROP
Sample Full Full Full
N 134664 135150 135150

Note: Asterisks indicate significance at the 5% (*), 1% (**) and 0.1% (***) level. Standard
errors (in parentheses) are clustered at the household level. Controls: year dummies,
year-of-purchase dummies, age categories, current and year-of-purchase unemployment
level, transitory and persistent variance of income, main income source, household size,
and a single-adult household indicator. We control for cohort effects by including the
average stock return in the years when the household head was 18-25.
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Table 4: IV and Heckman estimates

25LS 2SLSIMR  Heckman M-OLS Heckman M-Tob
main
Home equity 0.0047 0.0387 0.0235*** 0.0220***
(0.0040) (0.0586) (0.0010) (0.0008)
Outstanding mortgage 0.0207 0.0915 -0.0001 -0.0014***
(0.0119) (0.1408) (0.0004) (0.0003)
Net wealth excl. home equity 0.0015
(0.0009)
Human wealth -0.0008
(0.0006)
Inverse Mills ratio 0.9256 0.1967*** 0.1779***
(1.3386) (0.0093) (0.0065)
Home equity (first stage)
Home price index yr of purchase -0.1165*** -0.2037*** -0.1168*** -0.1168***
(0.0148) (0.0280) (0.0148) (0.0148)
Home price index current yr 0.0809*** 0.1045*** 0.0802*** 0.0802***
(0.0115) (0.0171) (0.0114) (0.0114)
Net wealth excl. home equity 0.1233*** 0.1220** 0.1220***
(0.0036) (0.0036) (0.0036)
Human wealth 0.0003 0.0004 0.0004
(0.0006) (0.0006) (0.0006)
Inverse Mills ratio -6.6517***
(0.2476)
Outstanding mortgage (first stage)
Home price index yr of purchase 0.0551*** 0.0942*** 0.0551*** 0.0620***
(0.0131) (0.0257) (0.0131) (0.0160)
Home price index current yr -0.0089 -0.0367* -0.0089 -0.0247
(0.0110) (0.0160) (0.0110) (0.0136)
Net wealth excl. home equity 0.0391%** 0.0391*** 0.0869***
(0.0033) (0.0033) (0.0081)
Human wealth 0.0468*** 0.0468"** 0.0462***
(0.0006) (0.0006) (0.0006)
Inverse Mills ratio -6.7453***
(0.2331)
Stock indicator
Home equity 0.0225 -0.0218**
(0.0204) (0.0075)
Outstanding mortgage 0.0984* -0.0208***
(0.0491) (0.0016)
Net wealth excl. home equity 0.0200*** 0.0301***
(0.0043) (0.0009)
Human wealth -0.0019 0.0034***
(0.0023) (0.0001)
Education FE Yes Yes Yes Yes
Regional FE COROP COROP COROP COROP
Sample Full Full Full Full
N 537006 169635 537006 537006
Hansen J-stat. 0.0000 0.0000
Kleibergen-Paap rk LM stat 5.7484* 0.4317
Cragg-Donald Wald F stat 5.75%** 0.27

Note: Asterisks indicate significance at the 5% (*), 1% (**) and 0.1% (***) level. Standard errors in parentheses.
Heckman models are estimated using the twostep estimator. The twostep estimator does not allow to cluster
standard errors, therefore results should be interpreted with caution. The weak instrument statistic should be
interpreted with caution as it does not allow for clustering of the standard errors. Controls: year dummies,
year-of-purchase dummies, age categories, cuaarrent and year-of-purchase unemployment level, transitory
and persistent variance of income, main income source, household size, and a single-adult household indicator.
We control for cohort effects by including the average stock return in the years when the household head was
18-25.



Table 5: Tobit and IV Tobit models for home owners

Tobit IVTobit-M Tobit  IVTobit-M OLS

Stock share
Home equity 0.0041%** -0.0036 0.0289
(0.0004) (0.0068) (0.0263)
Outstanding mortgage 0.0062*** 0.0055* 0.0755
(0.0007) (0.0027) (0.0602)
Net wealth excl. home equity 0.0083*** 0.0096*** 0.0054
(0.0003) (0.0012) (0.0034)
Human wealth 0.0003** 0.0003 -0.0035
(0.0001) (0.0002) (0.0033)
Home equity (first stage)
Home price index yr of purchase -0.1921*** -0.1872%**
(0.0321) (0.0315)
Home price index current yr 0.1648*** 0.1741***
(0.0391) (0.0376)
Net wealth excl. home equity 0.1648*** 0.1648***
(0.0109) (0.0109)
Human wealth -0.0001 -0.0001
(0.0024) (0.0024)
Outstanding mortgage (first stage)
Home price index yr of purchase 0.1100*** 0.1040***
(0.0294) (0.0271)
Home price index current yr -0.0480 -0.0506
(0.0377) (0.0365)
Net wealth excl. home equity -0.0286* -0.0173
(0.0112) (0.0100)
Human wealth 0.0533*** 0.0539***
(0.0022) (0.0022)
Education FE Yes Yes Yes
Regional FE COROP COROP COROP
Sample Owners Owners Owners
N 110848 110848 110848

Note: Asterisks indicate significance at the 5% (*), 1% (**) and 0.1% (***) level. Standard
errors (in parentheses) are clustered at the household level. Controls: year dummies,
year-of-purchase dummies, age categories, current and year-of-purchase unemployment
level, transitory and persistent variance of income, main income source, household size,
and a single-adult household indicator. We control for cohort effects by including the
average stock return in the years when the household head was 18-25.
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Table 6: Tobit and IV Tobit models for households below 60

Tobit IVTobit-M Tobit  IVTobit-M OLS
Stock share
Home equity 0.0043*** -0.0174 0.0414
(0.0005) (0.0158) (0.0444)
Outstanding mortgage 0.0064*** -0.0007 0.1062
(0.0007) (0.0019) (0.0899)
Net wealth excl. home equity 0.0075*** 0.0103*** -0.0011
(0.0002) (0.0018) (0.0088)
Human wealth 0.0005*** 0.0008"** -0.0044
(0.0001) (0.0001) (0.0044)
Home equity (first stage)
Home price index yr of purchase -0.1043*** -0.0942%**
(0.0275) (0.0274)
Home price index current yr 0.0871* 0.1055***
(0.0401) (0.0311)
Net wealth excl. home equity 0.1123*** 0.1123***
(0.0076) (0.0076)
Human wealth 0.0009 0.0009
(0.0013) (0.0013)
Outstanding mortgage (first stage)
Home price index yr of purchase 0.0688* 0.0659**
(0.0292) (0.0253)
Home price index current yr -0.0248 -0.0342
(0.0350) (0.0303)
Net wealth excl. home equity 0.0745%** 0.0441%**
(0.0083) (0.0074)
Human wealth 0.0493*** 0.0485***
(0.0015) (0.0014)
Education FE Yes Yes Yes
Regional FE COROP COROP COROP
Sample 60 and younger 60 and younger 60 and younger
N 119768 120168 120168

Note: Asterisks indicate significance at the 5% (*), 1% (**) and 0.1% (***) level. Standard
errors (in parentheses) are clustered at the household level. Controls: year dummies,
year-of-purchase dummies, age categories, current and year-of-purchase unemployment
level, transitory and persistent variance of income, main income source, household size,
and a single-adult household indicator. We control for cohort effects by including the
average stock return in the years when the household head was 18-25.
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