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Abstract

There are vast differences in homeownership rates across countries. We show that
the decision to buy versus rent is strongly affected by macroeconomic shocks that
occurred in a country during people’s lifetimes. Households are more likely to own their
homes if they have experienced higher inflation or, specifically, higher price increases
in the housing market during their lifetimes so far. Using household-level data from 13
countries in the European Central Bank’s Household Finance and Consumption Survey
(HFCS), we exploit differences in individual experiences of price growth to identify the
effect on homeownership rates. We find that a 1 pp increase in experienced inflation
predicts about a 6% increase in homeownership at the national level and a 28% increase
in the odds of homeownership at the individual level. The results are robust to a wide
array of individual and housing-market controls. The effect of house-price experiences
are less robust, possibly due to the direct effect on the affordability of housing. As
predicted by our simple model, the effect of inflation experiences on tenure choice is

weaker when alternative inflation hedges are more easily available.
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1 Introduction

Buying a home is one of the biggest financial decisions of many households over their lifetimes.
The ability to predict household tenure choice, or the decision to rent or buy the main
residence, is important also in terms of non-financial outcomes. Higher homeownership
levels have been related to more investment in social capital, lower crime rates, and higher

1 Children who grown up in owner-occupied homes have been shown to

real estate prices.
have better cognitive and behavioral outcomes and achieve higher educational attainment
(Haurin et al. (2002) and Green and White (1997)).

Across different countries, however, households appear to make systematically different
tenure decisions. Even if we compare households in similar financial situations and across
countries in similar economic conditions, the differences in the choice to buy versus rent are
large. Within Europe, for example, less than half of all households in Germany and Austria
own their home, compared to about 80% in Spain and Cyprus and 90% in Slovakia. (Figure
1 illustrates the wide range of homeownership rates across countries in the European Union
and, for comparison, in the United States, where the rate is close to the median.?) The vari-
ation across states within a country tends to be much smaller. For example, homeownership
rates vary considerably less across U.S. states than across European countries, with 43 of 50
U.S. states having homeownership rates between 65% and 75%.3

What explains the vast cross-country differences in households’ decision to rent versus
buy their main residence? Clearly, institutional differences play a large role, as do variation
in housing prices and supply, and population demographics.*

In this paper, we argue that past experiences of macroeconomic conditions in a country
play a significant role in shaping the attitudes and decisions of its inhabitants, above and
beyond the influence of contemporaneous policies and institutions. Building on a simple
theoretical model, we test whether there is a systematic relationship between experienced
inflation, on the one hand, and homeownership, on the other hand, both at the national

and individual level. We use homeownership data from 13 countries participating in the

1 See DiPasquale and Glaeser (1999), Glaeser and Shapiro (2002), Sampson et al. (1997)). Sodini et al. (2016)
find that homeownership causes households to have higher labor income, invest more in risky assets, and
save more.

2 We return to a description of the data on European homeownership in more detail later in the paper.

32010 state homeownership rates from the U.S. Census Bureau.

4 Examples from the vast prior literature on this topic include Andersen (2011), Andrews and
Caldera Sanchez (2011), Clark and Dieleman (1996), Doling (1973), Follain and Ling (1988), Haurin
et al. (1996), Henderson and Ioannides (1987), Earley (2004), Ioannides (1987), Painter et al. (2001), and
Sinai and Souleles (2005).
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Figure 1: Homeownership rates in Europe and the United States (2008-2011).
Source: ECB Household Finance and Consumption Survey and 2010 U.S. Census.

European Central Bank’s Houseehold Finance and Consumption Survey (HFCS), and show
that households are more likely to own their homes if they have experienced higher inflation
and, in particular, higher price increases in the housing market during their lifetimes so far.

Our approach is, one the one hand, closely related to prior literature on historical influ-
ences on homeownership, such as the cultural tradition of passing property through family
in Southern Europe or the dowry laws in Greece, which continue to contribute to a culture
of high homeownership persisting in Greece today, even after their repeal in 1983 (see, e.g.,
Earley). Similarly, Andrews et al. (2011) argues that differences in the timing and extent of
early (historical) mortgage market reforms help explain persistent cross-country differences
in the availability of mortgage financing today. On the other hand, our approach differs from
these prior studies in that we focus on a person’s lifetime experiences.® Our analysis shows
that a household’s decision to buy versus rent is strongly affected by macroeconomic shocks
that occurred during the household’s lifetime so far in the country of residence, controlling
for current macroeconomic conditions, institutions, and regulations.

To illustrate the basic idea, we consider the relationship between the 2010 homeownership
rates across countries (shown in Figure 1) and past inflation rates experienced by these
homeowners. In Figure 2, we plot historical annual inflation for European countries since

1925 separately for the top quartile (left graph) and the bottom quartile (right graph) of

® In a similar spirit, Alesina and Fuchs-Schiindeln (2007) argue that past experiences of a certain institutional
environment affects attitudes today, controlling for the current institutions. They find that East Germans,
after living under a Communist regime, favor redistribution more than West Germans, even years after
reunification.



homeownership rates in 2010.% It is easy to see the strong positive correlation. Countries that
have high homeownership rates tend to have had much higher historical inflation, and the
difference is particularly strong over the last 70 years, i.e., going back to the time threshold

of inflation experienced by homeowners alive in 2010.

Quartile 1 Homeownership Quartile 4 Homeownership

30 30 i h

ey

—_ %)
% S
Se—aeo

Annual Inflation (%)
Annual Inflation (%)
>

o
L

[

5 {
N
IR L 0 }JH

1925 1935 1945 1925 1935 1945 1955 1965 1975 1985 1995 2005

e
=

—Slovakia ~=*Spain —*~Cyprus Greece —France ~~-Austria —*~Germany

Figure 2: Inflation history, top and bottom quartile of homeownership rate.

Inflation data from Reinhart and Rogoff (2009) and Global Financial Data. Inflation for chart
capped above at 30% and below at 0%. Quartile 1 includes countries with the highest homeown-
ership rates, and quartile 4 countries with the lowest.

We formalize the impact of the past on present beliefs and decisions as experience ef-
fects. An emerging literature on experience effects argues that households overweight their
own experiences of macroeconomic outcomes when forming expectations, in particular in
the context of inflation experiences (Malmendier and Nagel (2011), Malmendier and Nagel
(2015), Malmendier et al. (2016)). In our context, we focus on the role of inflation and, in
particular, growth in house prices that occurred in a country during a person’s lifetime so
far. We develop a stylized theoretical framework that links expectations about inflation to
tenure decisions. If households put a higher weight on their own inflation experiences when
forming expectations of the future, consistent with Malmendier and Nagel (2011, 2015), then
differences in macroeconomic experiences can be used to predict household tenure choice.

The model demonstrates that experiencing higher inflation can lead to a higher likelihood
of being a homeowner through two channels: the desire to hedge against inflation, and the
attractiveness of a fixed-rate mortgage. Real estate has classically been viewed as an inflation
hedge, as captured by the classic Gordon growth model (1962).” Whether or not real estate

is actually a good hedge against inflation, if households believe that real estate is an inflation

6 Homeownership rates average at about 80% of households in the top quartile, and at about 50% in the
bottom quartile. See Appendix Figure A1l for inflation history of all homeownership quartiles.
7 While the Gordon growth model is a good benchmark for a theoretical basis of whether real estate is an



hedge, households who have lived through high inflation may expect higher inflation in the
future and therefore value the inflation-hedging advantages of investment in real estate.
Thus higher inflation induces a higher likelihood to own one’s home. Similarly, if households
believe that house prices will be high in the future, they may be more likely to purchase
their home today.®

As a second channel for the relationship between homeownership and high inflation ex-
periences, the model also illustrates the perceived attractiveness of fixed-rate borrowing.
Even if tenure choice is not influenced by hedging motivates, e.g., because other inflation
hedges are available, individuals who have experienced high inflation may be more likely to
own their home if they can finance it with a fixed-rate mortgage. The reason is that these
individuals overestimate future inflation and perceive mortgage rates to be too low in real
terms.

We note that, while our model assumes that the mechanism of experience effects works
through belief formation, it is also possible that experience affect household preferences. The
empirical predictions of such an alternative model remain the same, with higher inflation
experiences inducing a higher likelihood of homeownership, albeit the effect might be re-
duced when other inflation hedges are easily available. The welfare implications of such an
alternative model, however, would be different, and are empirically hard to assess.

To illustrate the potential mechanism, consider Figure 3, which plots homeownership
rates and experienced inflation (measured as a weighted average over the lifetime) for 30-59
year olds in Italy and Luxembourg.” While much is left out of this simple diagram, the figure
suggests that there might be a relationship between inflation experiences and homeownership.
In Italy, we see a steep increase in experienced inflation between households in their 30s, 40s,
and 50s while in Luxembourg we see a flatter relationship between experienced inflation and
age. These trends are mirrored closely in the homeownership rates — the increase across age
buckets is steeper in Italy compared to Luxembourg.

Turning to the empirical implementation, we focus on inflation as a macroeconomic

experience that predicts homeownership. Another macroeconomic experience that likely

inflation hedge, it relies on the assumption that future rent growth and discount rate are constant and
adjust one-for-one with inflation. In response to this critique, there is an extensive literature empirically
testing whether real estate and real estate investment trusts (REITSs) act as inflation hedges, with mixed
results (see for example Anari and Kolari (2002), Brounen et al. (2012), Case and Wachter (2011), Fama
and Schwert (1977), and Liu et al. (1997)).

Other recent papers have also explored the consequences of potential homeowners that are not fully rational
(e.g., Glaeser and Nathanson (2015)).

We return to a description of the data and calculation of experienced inflation in more detail later in the

paper.
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Figure 3: Homeownership and inflation experiences in Italy and Luxembourg.

Note: Homeownership data from ECB Household Finance and Consumption Survey.
Homeownership rate by age buckets plotted on the left x-axis with experienced inflation
by age group plotted on the right x-axis.

affects homeownership is experienced house prices. While long time series of inflation data
are available for most countries, the house price data is more limited, which restricts our
ability to calculate comprehensive measures of house price experiences. We therefore focus
our analyses on experienced inflation but also present analyses for experienced house prices.

We use household microdata from 13 countries participating in the European Central
Bank’s Household Finance and Consumption Survey (HFCS) to provide evidence for a re-
lationship between experiences of price growth and homeownership decisions. The sample
allows for variation in macroeconomic experiences across two dimensions: age and country.
To calculate measures of macroeconomic experiences, we use a weighted lifetime average,
with more recent experiences weighted higher than those in the distant past.

Aggregating experiences to the national level, we find that a 1pp increase in average
experienced inflation predicts a 6pp increase in aggregate homeownership rate. Focusing on
individual tenure choice, we find that a 1 pp increase in experienced inflation corresponds
to a 28% increase in the odds of homeownership. We also test two additional predictions of
the theoretical model, that inflation experiences will be a better predictor of homeownership
in countries with limited access to alternative inflation hedges and in those with access to
fixed-rate financing.

While the primary analyses exploit variation in experiences across ages and across coun-



tries, we also show that experienced inflation remains a significant predictor of homeown-
ership after controlling for country fixed-effects. We show that the results are robust to
including a number of household demographics, housing market characteristics, and to alter-
native formulations of the experience measure. In addition to general price growth, we find
that experienced house price growth predicts homeownership choices, though the effect is
less robust. Finally, using retrospective data from the SHARE survey of elderly individuals
across 13 countries in Europe, we also provide suggestive evidence that experienced inflation

predicts the hazard of an individual’s first home-ownership.

Previous literature. Our paper builds on several string of literature. The literature on
experience effects shows that life experiences of macroeconomic events such as inflation and
stock returns have significant impacts on expectations and financial decisions. For example,
Malmendier and Nagel (2011) find that stock and bond market experiences predict future
investment decisions. Malmendier and Nagel (2015) show that experienced inflation can
be used to predict individuals’ inflation expectations and likelihood to borrow using fixed-
versus variable-rate mortgages.

A recent paper by Ampudia and Ehrmann (2014) uses household data from the HFCS, the
same dataset used in our analysis, to demonstrate that macroeconomic experiences influence
the amount of risk households are willing to take. For example, they find that experiencing
higher stock market returns increase households’ self-reported tolerability of financial risk
and stock market participation. The authors employ the same approach as used by Mal-
mendier and Nagel (2011) to measure experiences and find that, relative to households in the
U.S., European households tend to weight recent experiences more highly relative to past
experiences. In addition to the weighted average summary of lifetime experiences, they also
find that extreme market experiences have lasting effects on behavior. As further evidence
for the persistence of extreme experience effects, Ehrmann and Tzamourani (2012) find that
experiences of hyperinflation (inflation above 200%) have lasting effects on beliefs about the
importance of price stability. Similarly, Giuliano and Spilimbergo find that recession experi-
ences during one’s youth have lasting impacts on beliefs about redistribution, confidence in
the government, and attitudes on the importance of work versus luck.

After the housing crisis in the 2000s, a new vein of research has also examined whether
preferences for homeownership in the U.S. have changed as a result of high foreclosure rates
and steep declines in housing prices. Bracha and Jamison (2012), Drew and Herbert (2013),
and Collins and Choi (2010) test the hypothesis that recession experiences influence housing

preferences, but, perhaps surprisingly, find little evidence that such a relationship exists.



This paper also relates to the larger literature on determinants of tenure choice. These
can broadly be classified as household characteristics (such as family structure, employment
status, and wealth) and market factors (such as rent prices, tax benefits to homeowners, and
structure of the credit market).

Household demographics that are important to homeownership decisions are typically

0 Household financial

age, marital status, presence of children, and employment status.!
status measured by income, wealth, and access to mortgage debt are also key predictors of
homeownership (Drew and Herbert (2013)). Tenure choice is also correlated with preferences
for type of home as some types of residences (i.e., single detached units) are more often
available for sale than for rent (Andersen (2011)).

In addition to the household-level characteristics that determine tenure choice, many
features of the housing market (such as prices and regulations) have been shown to influ-
ence aggregate homeownership rates. Looking across OECD member countries, Andrews
and Caldera Sénchez (2011) cite policies such as tax relief on mortgage debt and rent reg-
ulations as drivers of aggregate homeownership rates. Focusing on the large differences in
the homeownership rates across European countries, Earley (2004) finds that countries with
high homeownership rates tend to be poorer, have lower levels of mortgage debt (and have
been slower to develop financial markets), and have cultures or government policies that
encourage children living at home for longer and/or purchasing their first home later. Earley
also cites transaction costs, relative price of renting versus owning, and the supply of housing
available for renting versus owning as potential drivers of differences in homeownership rates.

The rest of the paper proceeds as follows. Section 2 describes a theoretical framework
demonstrating how inflation expectations can influence tenure choice. Section 3 describes the
data. Section 4 describes the analyses of the relationship between macroeconomic experiences

and homeownership. Section 5 concludes.

2 Theoretical Framework

In this section, we develop a stylized model of household tenure choice, demonstrating how
inflation experiences can influence the decision to rent or buy a home. Real estate has clas-
sically been viewed as an inflation hedge, as characterized by the seminal Gordon growth

model (1962). Our model builds on Gordon’s theoretical setting and introduces the possi-

10See for example Andrews and Caldera Sdnchez (2011), Bracha and Jamison (2012), Drew and Herbert
(2013), and Collins and Choi (2010).



bility of experience-based belief formation. We allow experiences of inflation to affect beliefs
about future inflation.

In this stylized model, we demonstrate two channels through which experiencing high
inflation, and thus expecting higher inflation in the future, can increase the likelihood of
homeownership. First, there is an inflation-hedging motive, which increases with expected
inflation. Second, even if households can perfectly hedge against inflation using other assets,

expecting high inflation makes owning a home with a fixed-rate mortgage more attractive.

2.1 Model Set-up

Households In this simple model, we consider an agent born at time ¢ that lives for one
period. When born, the agent observes current inflation (i.e., price changes from ¢ — 1 to
t). An experienced-based agent will use the inflation realized in ¢ to form beliefs about the
future, as described in more detail below.

The agent also observes the cost of renting a house, H;, and of buying a house, M;,
which the agent takes to be exogenous. The key decision we focus on in this model is the
household’s choice between buying and renting a home to live in from ¢ to ¢ + 1. If the
household decides to be a renter, it pays rent H; at time . If the household decides to buy
a home, it must pay the current house price M; at time t.

We assume that the agent has the option to finance the purchase with a fixed-rate mort-
gage of value m; € [0, M;]. All mortgages last for one period and carry a nominal fixed rate
of n; “ Hence, a houschold with a mortgage m; raised at time ¢ will need to pay back the
mortgage with interest, (1 + nj Z“’E)mt, at t +1. At t + 1, the homeowner also sells the house
at the new price M, ;.

We allow the household to own at most one house. For simplicity, all houses in the
economy are identical in quality, and therefore housing quality does not affect the choice to
buy or rent.

The household is endowed with wealth w; when born and consumes all of their wealth at
t + 1. Inflation in the price of consumption from ¢ to ¢t 4+ 1 is 741, and is realized at ¢ + 1.

Households have log utility over consumption in ¢ 4+ 1, or equivalently over real terminal

wealth. For a household born at ¢,

Ui = u(cey1) = log (&)

L+ i

where w;,1 is nominal wealth at ¢t + 1.



Given initial wealth w;, households make a housing decision to maximize expected real
terminal wealth subject to a minimum housing constraint, which requires the household to
either rent or own a house from ¢ to ¢ + 1. We normalize the utility associated with living
in a house to 0.

In addition to housing, there is a single alternative asset. Below we describe the model
for two different assumptions about the return on the alternative asset. In the first version of
the model, the alternative asset pays a known nominal interest rate, n;. In this framework,
housing is the only inflation hedge. In the second version of the model, we instead assume
the alternative asset is inflation-protected and offers a known real return, r,.

Households use only experienced inflation and house prices to form beliefs about the
future. Households take rent and mortgage rates as exogenously given and do not use them

to draw inferences about future inflation or house price growth.

Housing Market To demonstrate the channels though which inflation expectations affect
homeownership decisions, we assume that real estate is a perfect inflation hedge, i.e., that
house prices move one-for-one with inflation. The main results are similar if we allow for
exogenous house price changes. See Appendix B for more detail.

Letting M; be the nominal house price at time ¢, the relationship between nominal house

prices M; and M, is defined by

My = My(1 4 m4q)

where 7, is inflation between ¢ and ¢t 4 1.1
We consider a simple version of this framework where inflation is either high or low,

H

denoted 7 and 7%, where 7 occurs with probability p,,,.

Beliefs Household beliefs about inflation are biased in the direction of their experience.
Denoting household beliefs with p, experience-biased households born at ¢ believe that the
high inflation state will occur in ¢41 with probability p., > pr, if the household experienced
high inflation at ¢. Similarly, experience-biased households that lived through low inflation
in time ¢ believe the high inflation state will occur in ¢ + 1 with probability p., < px,. (This
is a stylized way to capture the experience effect of inflation, which we use for simplicity of

exposition. In the empirical analysis, we allow all life-time experiences to affect the beliefs.

1 Of course in general equilibrium, house prices would react to demand and supply. The simplification of
having an exogenous process for home prices allows us to make our main points without complicating the
model.



We even allow other historical data to matter; the key feature is that lifetime experiences

receive some extra weight.)

2.2 Housing as the only inflation hedge

In this version of the model, the alternative asset pays a nominal rate n; between t and t+1,
known to households at time t.

Households choose to rent or buy by maximizing expected utility conditional on renting
or buying with a fixed-rate mortgage of m; € [0, My].

The household’s expected utility from renting given equilibrium rental price H; is
Ey [u(ciq|renting)] = log ((wy — Hy)(1 +ny)) — Ey [log(1 + m11)] -

We assume that fixed-rate mortgages are offered at competitive prices in this simple
economy and that there is no risk of default, so n; “ — p,. In this case, household expected
utility conditional on buying a house is equivalent under all mortgage amounts m; € [0, M|

and is given by
E; [u(ci1|buying)] = Ey [log (My(1 + mpp1) + (wr — M) (1 4+ ny))] — Ey [log(1 + mpp1)] -
Households decide to buy if E; [u(c;q1|buying)] > E; [u(ciqq|renting)], or if

Py log (My(1 + mar) + (wp — My)(1 +ny))] +
(1 = Pryy) [log (M (1 + 7r) + (wr — M) (1 +ny))] > log ((wy — Hy)(1 +1nt))

The relative value of buying is increasing with expectation of future inflation (p,, ), but
the relative value of renting is constant with respect to beliefs. When housing is the only
available inflation-hedge, expecting higher inflation effectively increases the expected real
return to homeownership relative to the non-inflation protected alternative asset.

Now, assume the household has access to a variable rate mortgage, which carries a known

real rate, r;. The household’s utility from buying a house with a variable rate mortgage of

10



value v, < M, is

‘ . M4 1+4+n,
E b th V = F; |log [ ——— — (1 = (My =) —/——
s [u(cey1|buying wi R v)] ’ log <1 = V(1 41¢) 4 (we — (My — vy)) 11 7Tt+1>}

= E; log (1 4+ 1) (My — v (L +14)) + (we — My +v,) (1 4+ 1))
— E; [log(1 4 m41)] -

The relative utility of buying with a variable rate fixed to inflation relative to renting is
increasing in w1 when M; > v,(1 + ;). In this environment, potential home buyers like
inflation when they maintain a significant enough stake in the investment. Financing with
a variable rate mortgage introduces a tension for potential homebuyers. High inflation
increases the nominal value of the home, but also the nominal interest paid on the mortgage.
Homeowners only profit from high inflation if the increase in the nominal home price can
offset the mortgage interest paid. Assuming a reasonable loan-to-value rate and modest real
interest rate, this condition will hold. For example, with 20% LTV, experienced inflation

predicts higher homeownership when real interest rates are below 25%.

2.3 Housing in a market with perfect inflation hedges

The first version of the model shows that beliefs about inflation can affect the desire to own
a home through the inflation-hedge motive. However in the real world, households may have
other (perhaps superior) inflation hedge investment opportunities. In the second version
of the model, we assume that households have access to another perfect inflation hedge.
Specifically, that the alternative asset is inflation-protected and pays a real rate r; between
t and t + 1, known to households at time ¢.

Again, households choose to rent or buy by maximizing expected utility. The expected

value of renting at the prevailing prices is
Ey [u(ciyq|renting)] = log ((w; — Hy) (1 +14)) .

When the alternate asset provides a known real rate, household beliefs about inflation
(specifically deviations from the true expected inflation), drive preferences for fixed-rate

mortgages and the expected utility of being a homeowner is no longer independent of the

11



financing decision. The expected utility of buying with a fixed-rate mortgage m; is

Ey [u(ciy 1 |buying with my)] = E;

log My my(14ny")
1+ 7 L4 74

+ (wy — (My —my)) (1 + rt)>

. 1+nl™
= P, log (mt (147 — —( 1 +7;H) + wy + (wy — Mt)rt>
) 1+ nl®
+ (1 — pryy ) log (mt (I+7) — M + wy + (wy — Mt)rt> )
1+7TL

To determine how experiences impact household buy versus rent decisions, we recognize
that the utility of renting is fixed with respect to beliefs and look at how the utility of buying
varies with household beliefs.

First, note that if the house is purchased outright (m; = 0), the value of buying is not
dependent on beliefs about future inflation. This is because we have removed the inflation-
hedge motive completely, and with no fixed-rate mortgage, inflation beliefs do not play a
role.

With a nominal fixed-rate mortgage, the real mortgage rate, (1 +n") /(1 +m1), is de-
creasing in expected inflation. Therefore, when households buy with some positive mortgage
amount m; > 0, the value of buying increases with expected inflation.

But the choice of mortgage amount is likely endogenous. In this model we assume that
households have enough cash to buy the house outright or can finance the purchase of their
home by borrowing the alternative asset rather than using the mortgage. In the case where
the alternative asset also pays a fixed nominal rate, borrowing with the mortgage is equivalent
to borrowing at the alternative asset rate. When the alternative asset pays a known real
rate, the household will want to borrow via a nominal fixed-rate mortgage approximately
whenever the alternative asset real rate of return is higher than the expected real mortgage
rate.

Consider the simplified case in which households believe that 7,1 = 7 with certainty.

Then, conditional on buying, households will choose a full mortgage, m; = M;, when

1 >
Tt 1+ 7

and no mortgage, m; = 0, otherwise. This condition implies that households would buy
with a fixed-rate mortgage only when they expect relatively high inflation. This makes the

nominal fixed-rate mortgage look like an attractive way to borrow compared to the prevailing

12




interest rate for other assets, r;.

In the environment with an asset that offers a known real return, household beliefs about
inflation can still drive homeownership decisions, but only through the fixed-rate mortgage,
which allows households to borrow at a rate they believe is advantageous.

Note that in this framework, with no default risk, a variable rate mortgage that adjusts
perfectly to inflation would carry, in real terms, the same rate as the alternative asset, r;.
Then, the utility of buying is independent of the variable rate mortgage amount, which we

will denote v, with

. : M
E; [u(ciq1|buying with VR v,)] = E; [log <1+;;1 —ve(147) + (wp — (M — o)) (1 + 7’0)}
t+1

= E; [log (w; + (w; — My)ry)] .

This is equivalent to buying the house outright and therefore experienced inflation would
not predict higher homeownership in countries that charge a variable rate mortgage that
adjusts perfectly with inflation. While in practice a variable mortgage rate may be set to
serve multiple purposes (e.g., to increase rates over time), this simple representation captures
the intuition that benchmarking the variable rate to some measure of inflation attenuates
the role of inflation beliefs in tenure choice.

Although this is a very stylized model, we use it to make two predictions about when
experienced inflation should influence homeownership decisions that we later test empirically.

Though the model is very stylized, we use the results to make predictions about the
conditions under which experienced inflation predicts homeownership decisions. Without
alternative inflation hedges, we should expect to see such experience effects when households
are buying outright, financing with a fixed-rate mortgage, and (under some conditions)
when financing with a variable-rate mortgage. Alternatively, if households have access to
perfect inflation hedges, we should only expect to see experience effects among households
who have access to a fixed-rate mortgage. Assuming households face a mix of funding
opportunities, this leads to the first prediction: experienced inflation should be a better
predictor of homeownership in countries with less access to inflation-hedges. To proxy for
access to alternative inflation hedges in our empirical analysis, we use an indicator for whether
the country has outstanding government bonds linked to euro-area inflation, which includes
France, Germany, Greece, and Italy (Garcia and van Rixtel (2007)).'2 While inflation-

12We do not include countries that issued inflation-protected bonds in earlier years: Finland in the early
1990s, Austria in 2003, and Belgium in 2004.
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protected government bonds are certainly not the only, or best, way to hedge against country-
specific inflation, their availability may signal a developed financial market with easier access
to alternative hedging opportunities.

Second, we predict that the predictive power of experienced inflation will be higher in
countries where households face fixed-rate, instead of variable-rate, mortgages. From the
model, we see that higher experienced inflation increases the value of ownership with a fixed-
rate mortgage, with or without alternative inflation hedges. The value of homeownership
when financed by a variable-rate mortgage is only increasing in experienced inflation when
there are no inflation hedges, or when the loan-to-value amount is relatively large (compared
to prevailing interest rates). This combination of directional effects leads us to predict that
the effect of experienced inflation on homeownership decisions will be attenuated amongst
households who face variable-rate mortgage financing. To proxy for availability of fixed and
variable rate mortgages in our empirical analysis, we would ideally like to measure mortgage
supply. We instead can only proxy with an equilibrium measure of the prevalence of variable-
rate mortgages in each country, obtained from Andrews et al. (2011) and described more in
detail below.

The model makes sharper predictions about the interaction of financing opportunities
and availability of alternative inflation hedges, which we would ideally like to test in the
empirics. However, with only 13 countries in our sample and an uneven distribution across
types, we test only the main effects of access to inflation hedges and fixed-rate mortgages

and not the interactions.

3 Data

3.1 Household Finance and Consumption Survey Data

In this paper, we use household-level microdata from the Eurosystem Household Finance and
Consumption Network’s Survey (HFCS). Conducted by the European Central Bank (ECB)
in 2008 to 2011, this survey collected information on households’ finances and consumption
from 15 countries. For reasons described below, we exclude Malta and Slovenia from all
analyses, resulting in a total of 13 countries in our sample: Austria, Belgium, Cyprus,
Finland, France, Germany, Greece, Italy, Luxembourg, Netherlands, Portugal, Slovakia, and

Spain.

13In the analysis, we assume that variable-rate mortgages are linked to inflation in some way (e.g., targeting
a nominal interest rate), but recognize that there are other forms of variable rates.
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The goal of the HFCS is to collect harmonized data across the euro area, with a sample
that is representative at both the euro area aggregate and individual country level. The
target population is all private households and their current members residing in the national
territory. Each country conducts its own survey, working to integrate the HFCS questions
and methodology into any preexisting surveys of household finances and consumption.

From the HFCS microdata for each country, we obtain the age, gender, marital status,
highest education level, and employment status of the household head. We also observe
whether the household head has any children.

In our analyses, we measure marital status with indicator variables for the following
response: single/never married, married or consensual union on a legal basis, widowed, and
divorced. Highest level of education attained by household head is measured in the HFCS
using the International Standard Classification of Education (ISCED 1997), a seven category
system. The HFCS education level categories are: primary or below (No formal education
or below ISCED 1 or ISCED 1), lower secondary (ISCED 2), upper secondary (ISCED 3
or ISCED 4), and tertiary (ISCED 5 or ISCED 6). For comparison to the United States
education system the categories can be roughly mapped as primary or below is equivalent to
primary school educated, lower secondary is middle school, upper secondary is high school,
and tertiary level is college educated.

We represent employment status with indicator variables indicating whether the house-
hold head is employed, unemployed, retired, or not in the work force (not retired). The
indicator for not in the work force (not retired) includes household heads who are students,
on sick/maternity /other leave, permanently disabled, doing compulsory military service, ful-
filling domestic tasks, and other not working for pay.

At the household level, we measure net wealth and total gross income. We convert all
monetary values to 2010 Euros using country-specific inflation from 2010 to the time of the
survey. Approximately 40% of the sample was surveyed in 2010. We test the robustness of
our main analyses to using nominal wealth and income. In addition to adjusting for inflation
between survey years, we also test the robustness of our analyses to adjusting wealth and
income for purchasing power parities, using 2010 OCED purchasing power parities for actual
individual consumption.

While few households are missing the family characteristic and employment variables in
our analysis, we do have a substantial amount of missing wealth and income data (about half
of the overall sample, including all French households). For these missing data points, the

ECB provides multiple imputed data. Five copies of the data are provided in which missing
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values are imputed via stochastic imputation which estimates missing values conditional on
observed variables. We use multiple imputation techniques (Rubin (2004)) to include the
full imputed sample in our analyses.

In additional analyses, we use data on the household’s current home equity, calculated
as current value of the property minus current mortgages with household main residence as
collateral. We also use the current value of the household main residence and value at the
time of purchase to calculate a real gain from homeownership due to house price appreciation.

We focus on HFCS household heads aged 20-80 at the time the surveys were conducted
in 2008-2011. We exclude Malta from all analyses as data on age of household head is
unavailable. In our main analyses, we also exclude Slovenia, which had over 1800% inflation
in 1987.14 Slovenia and Malta make up only 2% of the total sample. In our main analyses, we
include all households surveyed, regardless of where the household head was born as France,
Spain, and the Netherlands do not have information whether the household head is a native
of the country. In countries with this indicator, almost 90% of household heads are natives.
Our main results are robust to limiting analyses to natives only.'?

We measure survey year at the individual level, using the year the interview was actually
conducted if available, and otherwise the start year of the survey period for the country.

In our baseline analyses, we use household weights provided by the European Central
Bank (ECB) that are representative of each country and the EU population (inverse proba-
bility of being sampled and non-response). We also use the ECB-provided replicate weights
(bootstrap weights accounting for the sampling design) for use with the multiple imputation
data.

Table 1 summarizes real estate participation (as measured in the HFCS data) in the 13
countries in our sample. We find a wide range of homeownership rates across countries in
our sample. Less than half of households own their main residence in Austria and Germany
while homeownership rates are above 80% in Spain and Slovakia.

Homeownership rates vary significantly across Europe. In Germany and Austria, less
than half of households own their home, compared to about 80% in Spain and Cyprus and
90% in Slovakia. Figure 1 displays the wide range of homeownership rates across countries

in the European Union and, for comparison, in the United States.

14We test the robustness of our main results to including Slovenia with a capped measure of inflation in
Appendix Table A3.

5We do not find strong evidence that experience effects are weaker for non-natives. This is not surprising
given that the ECB does not provide the country of origin so we cannot tell what experiences non-natives
have had. In addition, most non-natives have lived in their current country for a substantial amount of
time (an average of 23 years).
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It is also striking that homeownership rates across U.S. states vary considerably less than
across Europe: 43 of 50 states have homeownership rates between 65% and 75%.'6

In Table 2, we show summary statistics for the household characteristics used in our
analyses. Our sample includes almost 57,000 households across 13 countries. The average
household head is 51 years old. 56% of household heads are male and 41% have children. The
average net wealth, in 2010 Euros, is about 200,000 and average household income is about
36,000. 55% of household heads are married, 23% are single, and the remaining household
heads are widowed or divorced. 25% of household heads are educated at the tertiary ISCED-
97 level (college in the U.S.) and 43% are educated at the upper secondary level (high school
in the U.S.). The remaining 32% are educated at the lower secondary level or below. 56%
of household heads were employed at the time of the survey, with 6% unemployed, and 27%

retired.

3.2 Inflation Data

We obtain historical inflation data from Reinhart and Rogoff (2009), Global Financial Data,
and the International Monetary Fund (IMF). Reinhart and Rogoff primarily use consumer
price indices (CPI). In a discussion of the calculation of the CPI by the Bureau of Labor
Statistics, Greenlees and McClelland (2008) point out that the CPI is meant to capture
housing costs. Historically this has included house prices, while more recently the CPI is
designed to target housing consumption rather than investment.

For Austria, Belgium, Germany, Finland, France, Greece, Italy, Netherlands, Portugal,
and Spain, we use the Reinhart-Rogoff inflation data from 1925 through 2010. We use 2011
data from the IMF, to extend the series for countries that were surveyed in 2011.

The Reinhart-Rogoff data does not include Cyprus, Luxembourg, and Slovakia, and so
we use historical inflation data from Global Financial Data. Unfortunately, inflation data
from Global Financial Data does not extend as far back as the Reinhart-Rogoff series. In
Cyprus, data begins in 1943 (affecting household heads aged 67 and up). In Slovakia, data
begins in 1964 (affecting household heads over 46).

Belgium, Germany, Greece, and Luxembourg have gaps in the inflation series in the 1940s

ranging from 1 to 7 years. Inflation was linearly imputed across missing data years.

162010 state homeownership rates from the U.S. Census Bureau.
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3.3 House Price Data

We obtain our house price indices from several sources.

We obtain real house price indices from the Federal Reserve Bank of Dallas from 1975
onward. The house price index for each country was chosen by the Federal Reserve Bank of
Dallas to be most consistent with the quarterly U.S. house price index for existing single-
family houses produced by the Federal Housing Finance Agency and is seasonally adjusted.
Using this data we cannot compare relative house prices across countries, and instead com-
pare house price growth. Using the fourth quarter index values, we calculate annual house
price growth within each country.

House price data from the Federal Reserve Bank of Dallas was unavailable for Austria,
Cyprus, Greece, Portugal, and Slovakia. Therefore, analyses with experienced real house
price growth from these data are limited to 8 of the 13 countries we use in the HFCS data.
Using this data, we are able only to construct a partial measure of experienced real house
price growth and so we look to other sources to construct a more complete measure of
experiences.

Using historical house price index time series provided by Knoll et al. (Forthcoming) and
Bordo and Landon-Lane (2013), we are able to construct full experience measures for 6 of
the countries in our HFCS sample. From Knoll et al. (Forthcoming), we obtain nominal
house price indices in Belgium, Finland, France, Germany, and the Netherlands which we
convert to real house price growth using the inflation data described above. We supplement
the Knoll et al. (Forthcoming) data with real house price index data for Spain Bordo and
Landon-Lane (2013) to get complete historical real house price growth data for 6 of the

countries in our HFCS sample.

3.4 Housing Market Data

We obtain country level measures of housing markets close to the time of the ECB survey,
summarized in Table 3.

Prevalence of variable rate mortgages is a binary variable equal to 1 if variable rate
mortgages were the prevailing type of interest rate. This measure is available for all countries
in the sample except for Cyprus and was also obtained from Andrews et al. (2011).

Tenant protection provides a comparative measure of tenant-landlord regulations in the
private rental market in 2009 from Andrews et al. (2011). This accounts for regulation

such as requirements for evicting a tenant and deposit requirements. This measure does not
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include rent control. Tenant protection is unavailable for Cyprus.

Rent control, obtained from Andrews et al. (2011), is a composite indicator increasing
in the extent of controls of rents. Measured in 2009, this variable captures the degree to
which landlords and the tenants are free to negotiate rent levels. This measures accounts for
any restrictions in rent setting, such as a cap on rent price increases or restrictions on types
of costs that can be passed-through to tenants. Rent control is unavailable for Cyprus and
Slovakia.

Tax benefits to homeowners was measured in 2009 and provides a comparative measure
of tax relief on debt financing of homeownership from Andrews et al. (2011). In particular,
this measures the extent to which mortgage interest payments are deductible from taxable
income and the availability of tax credits for loans. The measure of tax relief to homeowners
is unavailable for Cyprus and Slovakia.

Transaction costs measures the average cost associated with purchasing a home, including
transfer taxes, real estate agent fees, notary fees, legal fees, and registration fees. This
measure does not account for any tax breaks available to home buyers. This measure is
available for all countries in the sample except for Cyprus and was obtained from Andrews
et al. (2011).

We normalize all continuous comparative housing market measures to have a mean of 0
and variance of 1 across countries in our sample. We do not normalize the binary indicator

of having primarily variable rate mortgages.

4 Empirical Analysis

We test the hypothesis that experienced inflation predicts investment in the real estate mar-
ket through two sets of analyses. Aggregating the data to the country level, we run an OLS
regression of homeownership rate on average experienced inflation in each country. We then
do the parallel analysis at the household-level, using a Logit regression to predict household
homeownership using experienced inflation, controlling for household characteristics that are

typically found to influence tenure choice.

4.1 Measures of Experience

As a measure of experienced inflation over one’s life, we calculate a weighted average of
experienced annual inflation. The weighted average consists of annual inflation (measured

in percent) from year of birth to the year before the survey. Consistent with the work of
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Malmendier and Nagel (2011), the most recent returns are given the highest weights with
linearly decreasing weights back to a weight of zero in birth year.
Specifically, the experienced inflation for household 7 in year ¢ is given by
ageit—1
ket Wig(k)mig

Tt = 1
ey wig(k)

where the weights are given by
age;+ — k

wi,t(k) B age;t

When complete data is unavailable, we sum over all available years and rescale the
denominator to be the sum of weights for available data years. For experienced inflation,
this applies to older households in Cyprus and Slovakia. This approach maintains the feature
that recent years will matter more for younger than older households.

Table 4 summarizes the measure of experienced inflation constructed for households in
each country of our sample. The right set of columns summarizes actual inflation in each
of these countries from 1925 to the survey year. For Cyprus and Slovakia, we summarize
actual inflation for all available years.

Figure 4 shows the distribution of experienced inflation in the sample. There are 450
households in our sample with experienced inflation above 10%, almost all coming from
Greece.

A key assumption in our construction of the experience measures is that experiences
matter from birth to the survey year. By including all experiences up to the survey year, we
are assuming that households are continuously updating their tenure status. An alternative
assumption is that homeownership is sticky, and that once a household decides to purchase
their home, they will continue to be an owner. Using data from the Survey of Health,
Ageing, and Retirement in Europe, described in more detail below, we are able to identify
when individuals fist become homeowners. Using this dataset, we test whether experiences

through their life predict when individuals first purchase their home.

4.2 Country Analysis

In the first analysis, we treat each country as an observation, collapsing to country averages
using the survey weights representative of the population.
Figure 5 shows this data graphically in a scatter plot of the countries in our analysis

with average experienced inflation (in percentage points) measured on the x-axis and the
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Figure 4: Distribution of experienced inflation.
Note: Histogram plots the distribution of experienced inflation in the HFCS sample.

percent of households living in owner-occupied housing (homeownership rate) on the y-axis.
We plot both linear and quadratic fits of the data, shown formally using OLS regression in
Table 5. We find a significant positive relationship between a country’s average experienced
inflation and the homeownership rate. In the linear model, a 1pp increase in country average
experienced inflation corresponds to a 6pp higher homeownership rate in the linear model.
The quadratic model also predicts a positive relationship between experienced inflation and

homeownership in the range of most of our data (average experienced inflation from 3-8%).

4.3 Household Analysis

In addition to using aggregate experiences to predict differences in homeownership rates
across countries, we also test whether individual differences in experiences predict likelihood
of individual homeownership. In these analyses, we have variation in experiences across
individuals in different countries and also within country (by age).

We run logit regressions on the household-level data. Our key dependent variable is
a binary indicator of whether the household owns their primary residence, or household-

level homeownership (Own HMR). The key independent variable is household experienced
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Figure 5: Homeownership rate by experienced inflation.

Note: Scatter plot of country average experienced inflation on the x-axis and homeown-
ership rate on the y-axis. Red line shows weighted linear fit. Green line plots weighted
quadratic fit.

inflation, calculated using household head’s age and country as described above.

In our main specifications, we control for household demographics that are likely to be
related to homeownership: age, gender, having children, marital status, educational attain-
ment, employment status, log net wealth, and log total gross income (measured in 2010
Euros). We use the HFCS multiple imputation data, which allows us to use the full sample
despite missing net wealth and gross income for some households.!” In all analyses, we use
the HFCS household weights that are representative of each country and the EU population
(inverse probability of being sampled and non-response). We also use the HFCS replicate
weights (bootstrap weights accounting for the sampling design) in analyses with the multiple
imputation data.

In Table 6 we report the odds ratios and standard errors for our main analysis. Controlling
for household demographics, we find that a 1pp increase in experienced inflation predicts a
28% increase in the odds of being a homeowner. On a baseline homeownership rate of about

60%, this corresponds to a 6pp increase in the likelihood of being a homeowner.

17 As a robustness, we run our main analyses on the subsample with complete data. See Appendix Table Al.
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Many of the household demographic variables we control for in the baseline analysis
predict homeownership, reported fully in Column 1 of Appendix Table A1. We find that age
has a slightly negative effect on the likelihood of homeownership. Households headed by men
are significantly less likely to be homeowners. We find that married and widowed household
heads are significantly more likely to own a home than single household heads. Households
with a household head in the lowest education group are the most likely to be homeowners.
Having a child is a strong predictor of being a homeowner. Relative to being out of the work
force, we find that employed, unemployed, and retired household heads are more likely to be
homeowners. We find that net wealth is a strong predictor of homeownership, but income
is negatively correlated.

As discussed in Section 2, our theoretical framework predicts that inflation beliefs will
have less predictive power for households without access to alternative inflation hedges and
fixed-rate mortgages. We test these predictions in Columns 2 and 3.8

Motivated by the theoretical framework, we predict that experienced inflation has less
predictive power in countries with more access to alternative inflation-hedges. As described
above, we use an indicator for outstanding government-issued inflation-protected bonds as a
proxy for access to inflation-hedging assets. In Column 2, we find that experienced inflation
positively predicts homeownership, but that the relationship is attenuated in countries with
access to inflation-protected bonds.

To proxy for availability of fixed-rate mortgages, we use a measure of whether most
mortgages in the country carry variable rates (obtained from Andrews et al. (2011) for
12 of the countries in our sample). If this reflects relative supply rather than demand of
variable rate mortgages (compared to fixed-rate), we would predict that in countries with
primarily variable rate mortgages, experienced inflation should have less predictive power.
In Column 3, we confirm this pattern; experienced inflation predicts an increased likelihood
of homeownership in general, but the effect is attenuated in countries with primarily variable
rate mortgages. There are many possible channels for this relationship, unfortunately we
cannot distinguish between them. For example, it may be that the composition of mortgages
affects access to financing and thus the homeownership rate. Alternatively, homeownership
rates may influence the composition of mortgages in the country (e.g., marginal homeowners
are more likely to have a variable rate mortgage).

In our main analysis, we abstract from country differences when using macroeconomic

18With only 13 countries, and only one country with both primarily variable rate mortgages and availability
of inflation-protected bonds, we do not test the interaction of these hypotheses.
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experiences to predict homeownership decisions. However, there are almost surely impor-
tant differences across countries that influence households’ tenure choices. For example, each
country likely has differing housing regulations, supply of homes available for purchase vs.
renting, transaction costs, or cultural differences that make ownership more or less appeal-
ing. In Column 4, we add country fixed effects to the baseline analysis, to test whether
experienced inflation predicts homeownership within country. In our data, the only varia-
tion in macroeconomic experiences within country comes from age differences. Therefore we
do not attempt to jointly estimate both age and country effects.!® Controlling for country
fixed effects, we find that a 1pp increase in experienced inflation predicts a 9% increase in
the odds of homeownership.

In Table 7, we take a hybrid approach to controlling for differences across housing markets
in each country while still controlling for age effects. In these analyses, we test the robustness
of our main result to the inclusion of country-level measures of tenant protection, rent control,
tax benefits to homeowners, and buyer transaction costs described in Section 3. Controlling
for all of these measures in Column 5, we find that a 1pp increase in experienced inflation
predicts an 18% increase in the odds of homeownership.?

In a cross-country analysis, it is important to control for country-specific market factors
that may impact household tenure choice. However, it is also important to note that the
market factors may evolve endogenously with homeownership. For example, if Greek house-
holds have an innate preference for homeownership, households may be more likely to own
their home and support regulations and politics that favor homeownership, such as increased
tax benefits to homeowners. Moreover, if macroeconomic experiences drive preferences for
homeownership and homeowners support different policies than renters, we may expect ex-
periences to drive policy. For example, in a quote from the German National Report on
TENLAW: Tenancy Law and Housing Policy in Multi-level Europe, Cornelius and Rzeznik
(2014), “since renting is the dominant housing choice in Germany, the political system is
highly sensitive to tenants’ rights, and perceived threats to the status quo typically receive

prominent media attention and political responses.”

9Because we find that age and homeownership are negatively correlated, we do not think that this is a
particularly meaningful restriction. Rather, the mechanism through which older household heads are more
likely to own seems to be coming through correlated attributes such as wealth accumulation and family
structure.

2ONote, we do not include the indicator for primarily variable rate and the corresponding interaction with
inflation in these regressions because we have only 11 countries in the analysis. Including these measures,
we estimate a statistically insignificant main effect of experienced inflation.
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4.4 House Price Experience

In addition to experienced inflation, experienced house price growth may also predict home-
ownership. For example, if people hold experience-biased beliefs, households that have lived
through periods of high real house price growth may believe house prices will continue
to grow in the future and therefore value ownership. Our baseline theoretical framework
assumes zero real house price growth, though we show that the main results hold with ex-
ogenous real house price growth in Appendix B. In addition to beliefs, experienced house
price growth may also influence preferences for homeownership or risk.

While historical inflation data has been collected for many countries, historical data
on house prices is much more scarce. For this reason we focus our analyses on inflation
experiences, but explore the relationship between homeownership and experienced house
price growth in Table 8.

Given the available data, we construct two measures of experienced real house price
growth, described in more depth in Section 3. In the first measure we use only countries for
which we have a complete house price history for the households in our sample. To do this,
we use historical time series from Knoll et al. (Forthcoming) and Bordo and Landon-Lane
(2013) which covers 6 of the countries in our HFCS sample.

Using real house price data from the Federal Reserve Bank of Dallas, we are able to
construct a second measure of experienced real house price growth that covers more countries
(8 of the countries in our sample) but is limited to house prices from 1975 onward. We
construct this partial measure of experienced real house price growth as discussed in Section
4.1, rescaling weights for the available data years. This measure does not capture differences
in experiences prior to 1975. Instead, variation in experiences come from the feature that
recent years will matter more for younger than older households.

In Columns 1 and 4, we replicate the main finding that experienced inflation predicts
higher homeownership when we restrict analysis to the countries with house price data. In
Columns 2 and 5, we add the measures of experienced real house price growth. We find that
homeownership is significantly predicted by experienced house price growth in the sample of 8
countries using incomplete house price data; however the relationship is statistically insignifi-
cant in the sample of 6 countries with complete house price data. In both of these regressions,
the effect of experienced inflation remains relatively stable and statistically significant. In
Columns 3 and 6, we add country fixed effects (and remove age effects). Controlling for
country fixed effects, we find that the experienced house price growth using complete data

positively and significantly predicts homeownership, while the effect of experienced inflation
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is statistically insignificant. Using partial experienced house price growth, we find that both

macroeconomic experience measures positively predict homeownership.

4.5 Robustness

We test the robustness of our main analyses to a number of alternative specifications.

In Appendix Table A1, we test the sensitivity of our main estimates to the use of the
multiple imputation data. Using only the non-imputed data, we limit the analysis to about
40% of the sample when we control for wealth and income (Column 2).2! Using this limited
data in Column 2, the coefficient on experienced inflation is attenuated. Almost all of the
missing demographic data are the wealth and income measures. In Column 3, we estimate
the model on non-imputed data without including wealth and income controls. Expanding
the sample by excluding wealth and income controls, we find that the estimated coefficient
on experienced inflation is slightly larger than the benchmark model. Controlling for wealth
and income drastically changes both the explanatory power of the model and the effect of
other demographic coefficients. Most noticeably, we find a positive effect of age and eduction
and a negative effect of unemployment that we don’t see in the model controlling for wealth
and income. This may indicate that one mechanism through which age, education, and
employment affect ownership is through wealth accumulation.

In Appendix Table A2, we test two alternative methods of controlling for inflation expe-
riences.

First, we test the hypothesis that inflation volatility predicts individual homeownership.
We calculate individual experienced inflation volatility as the variance of inflation over the
lifetime. For these analyses we exclude households in Cyprus and Slovakia for whom we
do not have complete lifetime inflation data. We find that inflation volatility does predict
homeownership on its own, but that the effect is completely washed out when we also include
our measure of the level of experienced inflation. This suggests that the level, rather than
the variance, in experienced inflation predicts homeownership.

In Column 3, we use an AR(1) model as described in Malmendier and Nagel (2015) to
estimate households’ inflation predictions from their lifetime experienced inflation. Rather
than estimating the gain parameter in our sample, we use the parameter estimated in the
U.S. sample of 3.044. This analysis excludes Cyprus and Slovakia as we have incomplete

inflation data. We find that the predicted inflation measure (calculated from life experiences)

2IFrance is excluded from these analyses as none of the respondents have available wealth data.
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significantly predicts likelihood of being a homeowner, though the relationship is small in
magnitude.??

In Appendix Table A3, we test the robustness of our results to the treatment of high
inflation years. Our baseline experience measure treats inflation in a very linear way. In
calculating our measure of experienced inflation, the effect of increasing inflation in any
given year from 1% to 2% is equivalent to that of increasing inflation from 30% to 31%.
This might be problematic for several reasons. First, these CPI measures are somewhat
noisy and may be noisier in times of high inflation. Second, our measures of experience
are meant to capture differences between the inflation that households actually experience.
It is possible that after some threshold, there is little perceptible difference. For example,
the difference between 0 and 5% inflation may be more noticeable to households than the
difference between 50 and 55% inflation.

Specifically, we calculate a capped measure of experienced inflation as described in Section
4.1 using a capped measure of inflation in each year. So, for example, in Column 1, we
calculate experienced inflation using a capped measure of annual inflation restricted above
at 25% and below at -25%. In our regressions, we also include an indicator for whether the
household experienced any year outside of the unrestricted range. Because the choice of cap
is arbitrary, we test three thresholds: 25% (affecting 40% of households in 10 countries),
50% (affecting 20% of households in 7 countries), and 100% annual inflation (affecting 5%
of households in 3 countries). Note that the lower threshold is irrelevant for almost all
households, as there is only one relevant data year with inflation below 25%. Across these
thresholds, we see a remarkably stable coefficient on experienced inflation calculated using
capped annual inflation. The coefficient on the indicator for living through inflation above
the cap at any point in time is variable, suggesting that there may be non-linearities in the
relationship between very high inflation experiences and homeownership.

The results in Column 1 indicate that experienced inflation over 25% plays a meaningful
role with respect to predicting homeownership. At 50% the indicator is insignificant, indicat-
ing that inflation up to 50% captures much of the predictive power, with additional inflation
experiences not contributing to the predictive power. In Column 3, the combination of the
lower coefficient on experienced inflation and the negative coefficient on the indicator for

experiencing inflation above 100% tells us experienced inflation above 50% does not have

22Relative to § = 3, we found slightly larger effects for higher § = 4 and smaller effects for § = 2. We also
estimated the regression using a long-run forecast, constructed by iterating the AR(1) model estimated
at time ¢, 5, 10, and 20 years forward. Estimates of 5- and 10-year forecasts predicted homeownership
roughly as well as the 1-year forecast, with less predictive power in the 20-year forecast estimate.

27



the same predictive power as experienced inflation below 50%.

In Appendix Table A4, we test alternative methods for controlling for household wealth.
In Columns 1 and 2, we show that the predictive power of experienced inflation is robust to
controlling for measures of household wealth net of home equity or house price appreciation
(discussed more in depth in Appendix A). In Columns 3 and 4, we show that the main results
are also robust to using nominal, rather than real log income and wealth and to adjusting
real log income and wealth for purchasing power parity across countries.

Our results are also robust to including age fixed effects instead of a linear effect of age,

controlling for cohort (birth) year instead of age, and controlling for survey year.

4.6 SHARE data

Our main analyses test the hypothesis that macroeconomic experiences predict homeowner-
ship at the time of the survey. With retrospective data from the Survey of Health, Ageing,
and Retirement in Europe (SHARE), we are able to test a similar yet distinct hypothesis - do
macroeconomic experiences through the life predict if and when an individual first purchases
a home?

The SHARE microdata consists of a panel following elderly individuals (above age 50) in
countries across Europe, starting with the first wave in 2004 to the most recent wave in 2015.
We use data collected primarily in 2008-2009, from the SHARELIFE wave of the study for
13 countries in Europe.?® In this wave, study participants were asked retrospective questions
about several major aspects of their life, such as family structure, employment status, and
homeownership. The data allows us to construct a yearly panel for each individual from
age 20 to the year of the survey with indicators for whether the individual was married,
had children under the age of 18, was employed, whether they had established their own
household, and tenure status. Appendix Table A5 displays summary statistics for the sample
that we use in our analysis.

Using this data, we estimate a cox proportional hazard model, defining a failure as the
first year in which the individual was a homeowner after establishing their own household.
We allow for a flexible baseline hazard over age and control for gender in all analyses. The key
independent variable is experienced inflation (which we cap each year at 25%) an indicator for

whether experienced inflation was capped, summarized in Appendix Table A6.2* Note that

23The SHARELIFE data was collected for 14 countries, but we exclude the Czech Republic due to a lack of
historical inflation data.

24Because we have the German hyperinflation and other high inflation outliers that the SHARE sample has
lived through, we cannot construct a simple weighted average as we do for the HFCS sample.
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due to the limited variation in birth years within a country, the indicator for experiencing
inflation above 25% is essentially an indicator for living in Austria, Germany, Spain, Italy,
France, Greece, or Poland.

Appendix Table A7 shows the estimated hazards from the cox proportional hazard model.
In column 1, we find that a 1pp increase in experienced inflation predicts a 3% increase
in the hazard of becoming a homeowner, with an attenuated effect for individuals who
experienced inflation above 25%. Controlling for country fixed-effects in column 2, the main
effect of experienced inflation becomes statistically insignificant. This is not surprising as
we have essentially only one generation per country, and therefore relatively little variation
in macroeconomic experiences within country.

In columns 3 and 4, we include time-varying covariates for marital status, an indicator
for having children under the age of 18, and employment status. One drawback of the
retrospective SHARE data is that the time-varying covariates are incomplete and so to
maximize the sample, we fill missing data with 0s. In column 3, we find that experienced
inflation significantly predicts homeownership. Similar to the results in column 1, the effect is
attenuated for individuals who have experienced inflation above 25%. When we add country
fixed effects in column 4, the main effect of experienced inflation is smaller but remains
statistically significant.

While the retrospective nature of the SHARE data allows us to investigate the impact of
inflation experiences through an individual’s life, the data are limiting in two key respects:
the lack of information on demographics over time and the limited diversity in the age of
the population. While these results are suggestive that experiencing higher inflation predicts
individual homeownership decisions, they are not as robust as we would like. For example,
we find weaker effects when we limit the sample to the 50% of individual with complete
demographic data through the sample. We find similar results if we use a threshold of 50%
instead of 25% to cap inflation experiences. We also find weaker (and sometimes negative)
results when we weight the data using sample weights designed to be representative of the
elderly population at the time of the survey. Similar to the analysis with the HFCS data,
we also test the predictive power of experienced inflation at the time of the survey on tenure
status at the time of the survey. We find that experienced inflation significantly predicts
ownership without country fixed effects. Controlling for country fixed effects, we find a
negative relationship between experienced inflation and homeownership in the survey year,

but a large positive effect for individuals who experienced inflation above 25%.
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5 Conclusion

In this paper we present evidence that macroeconomic experiences are correlated with house-
holds’ tenure choice. In particular, we hypothesize that households overweight their own ex-
periences when developing expectations about inflation and that this heterogeneity in infla-
tion expectations can explain differences in the likelihood of being a homeowner. Consistent
with this hypothesis, we find correlations between experienced inflation and homeownership.

The results of this paper tie into the literature on the long-run effects of macroeconomic
events such as high inflation and economic crises.?” In this paper we provide evidence for
correlations between homeownership and experienced inflation. If these are causal relation-
ships, monetary policy decisions may have long-lasting impacts on homeownership rates in

the future.

25Gee for example DeLong and Summers (2012), Giuliano and Spilimbergo, and Oreopoulos et al. (2012).
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Table 1: Summary of real estate participation rates in HFCS countries

Country Households Actual Year of Home-ownership Own other Own any
in sample  Population (M) Survey Rate property (%) property (%)
Slovakia 2,056 5.4 2010 90% 15% 91%
Spain 5,717 46.6 2008 83% 37% 86%
Cyprus 1,202 1.1 2010 78% 54% 86%
Greece 2,860 11.2 2009 72% 38% 79%
Portugal 4,095 10.6 2010 2% 27% 76%
Finland 10,046 5.4 2010 69% 30% 2%
Belgium 2,164 10.9 2010 69% 16% 73%
Ttaly 7,243 59.3 2011 68% 26% 72%
Luxembourg 923 0.5 2010 66% 28% 74%
Netherlands 1,268 16.6 2010 57% 6% 58%
France 13,817 65.0 2009 56% 29% 62%
Austria 2,250 8.4 2010 48% 14% 53%
Germany 3,388 81.8 2010 45% 18% 49%

Notes: Weighted averages are representative of the population. Table is sorted by the homeownership rate
(the percent of households who own their main residence). Actual population in 2010 obtained from the
World Bank. Year of survey is the start year of the survey period for that country.



Table 2: Summary of HFCS household characteristics

Variable Mean Median SD N
Age 51 50 15.5 56,791
Male 0.56 1 0.50 56,791
Has child 0.41 0 0.49 56,791
Net wealth (2010 Euros) 206,576 100,100 492,144 31,669
Household gross income (2010 Euros) 36,407 28,419 37,302 48,244
Martial Status Percent

Single/never married 23

Married or Consensual union on a legal basis 55

Widowed 10

Divorced 11

Education Level (ISCED-97 classification) Percent

Primary or below 17
Lower secondary 15
Upper secondary 43
Tertiary 25
Employment Status Percent
Employed 56
Unemployed 6
Retired 27
Other out of workforce 11

Notes: HFCS sample summary statistics weighted to be representative of the popula-
tion.
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Table 3: Summary of housing market measures from Andrews et al. (2011)

Country Households Homeownership PVR Tenant Rent Tax
in sample Rate Protection Control Benefits
Slovakia 2,056 90% 1 -1.25
Spain 5,717 83% 1 0.79 -0.65 0.03
Cyprus 1,202 78%
Greece 2,860 72% 1 1.39 -0.43 0.93
Portugal 4,095 72% 1 1.07 -0.10 -0.70
Belgium 2,164 69% 1 -0.65 -1.53 0.91
Finland 10,046 69% 0 -1.05 -0.65 0.45
Italy 7,243 68% 0 0.15 -0.65 -0.86
Luxembourg 923 66% 1 -1.35 0.23 -0.78
Netherlands 1,268 57% 0 -0.95 1.88 2.06
France 13,817 56% 0 0.80 -0.10 -0.09
Austria 2,250 48% 0 0.91 0.45 -0.80
Germany 3,388 45% 0 0.13 1.55 -1.16

Notes: Table is sorted by the homeownership rate (the percent of households who own
their main residence). Household in sample and homeownership rate from HFCS sample.
Housing market variables were obtained from Andrews et al. (2011). Prevalence of
variable rate mortgages (PVR) is a binary variable equal to 1 if variable rate were the
prevailing type of interest rate on mortgages. Tenant protection is a comparative measure
of tenant-landlord regulations. Rent control is a composite indicator increasing in the
extent of controls of rents. Tax benefits is a comparative measure of the tax relief on debt
financing of homeownership. Transaction costs measures the average cost associated with
purchasing a home, including transfer taxes, real estate agent fees, notary fees, legal fees,
and registration fees. Tenant protection, rent control, and tax benefits are normalized to
have a mean of 0 and variance of 1 across countries in our sample.
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Table 4: Summary of experienced and actual annual inflation by country

Experienced Inflation (%) Actual Inflation (%)
Country Mean Median SD N Mean Median SD
AT 2.8 2.8 0.7 2,249 5.9 2.7 13.2
BE 3.0 3.2 0.5 2,164 3.7 2.9 4.3
CYy 3.9 4.1 0.4 1,202 4.7 3.8 5.0
DE 2.9 3.0 0.7 3,388 4.2 3.5 7.2
ES 6.2 6.5 1.0 5,717 7.0 5.9 6.6
FI 3.8 4.1 1.2 10,046 6.6 4.0 9.8
FR 3.9 4.0 1.1 13,817 8.3 4.5 12.2
GR 9.6 9.1 2.5 2,860 26.8 7.0 87.3
IT 5.6 5.7 1.2 7,243 12.1 4.7 39.6
LU 2.9 3.0 0.4 922 5.5 2.8 9.7
NL 3.1 3.2 0.4 1,268 3.4 2.9 4.3
PT 7.7 8.3 1.3 4,095 6.5 3.3 9.5
SK 6.7 6.6 0.6 2,056 5.2 2.2 9.1
Total 4.4 3.9 2.0 57,027

Notes: Experienced inflation summary statistics are weighted to a rep-
resentative population. Actual inflation is based on annual inflation
from 1925 to the year prior to the survey year (Cyprus begins in 1943
and Slovakia begins in 1964).
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Table 5: Country Level OLS Regression of Homeownership
on Experience

Dependent Var: Homeownership (1) (2)

Average Experienced Inflation 0.064***  0.214***
(0.020)  (0.052)

Experienced Inflation Squared -0.014***
(0.004)
Constant 0.319*** -0.027
(0.089) (0.136)
Observations 13 13
R? 0.652 0.791

Standard errors in parentheses

*p<0.1,* p<0.05 ** p<0.01

Notes: OLS regression coefficients with standard errors
in parentheses. Data is the HFCS non-imputed data,
using representative weights. Dependent variable is the
weighted percent of household who own their main resi-
dence.
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Table 6: Logit of household-level homeownership on inflation experiences

Dependent Var: (1) (2) (3) (3)
Own Main Residence
Experienced Inflation 1.283***  1.357***  1.082** 1.093**
(0.025)  (0.039)  (0.034) (0.041)
Inflation Protected Bonds 0.960
(0.167)
Exp. Inflation X Inflation Protected Bonds 0.881***
(0.028)
PVR 5.985%**
(1.199)
Exp. Inflation X PVR 0.909***
(0.031)
Demographic Controls Yes Yes Yes Yes (no age)
Country FE No No No Yes
Observations 54,019 54,019 52,889 54,019
Countries 13 13 12 13
Pseudo R? 0.546 0.551 0.554 0.559

Standard errors in parentheses

*p <01, p<0.05 ** p<0.01

Notes: Table reports exponentiated coefficients (odds ratios) from logit regressions with stan-
dard errors in parentheses. Data is the HFCS multiple imputation data, using representative
weights. Number of observations is the maximum N across the 5 imputations. Pseudo R2
is the average across the 5 imputations. Dependent variable is an indicator for owning the
household main residence (Own HMR). Demographic controls include household head gender,
marital status, whether the household head has any children, education level, employment
status, log net wealth, and log income. In regression with country fixed effects, we do not
estimate an effect of age. Inflation protected bonds is an indicator for France, Germany,
Greece, and Italy, the three countries in our sample that offer inflation protected government
bonds. PVR is an indicator for having primarily variable rate mortgages in the country,
excludes Cyprus.
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Table 7: Logit of household-level homeownership on inflation experiences, controlling for differences across
housing markets

Dependent Var: (1) (2) (3) (4) (5) (6)
Own Main Residence
Experienced Inflation 1.337%%%  1.191***  1.220"** 1.307*** 1.181*** 1.093**
(0.027)  (0.020)  (0.024) (0.024)  (0.023) (0.041)
Tenant Protection 0.711%** 0.950
(0.033) (0.047)
Rent Control 0.910** 0.818***
(0.036) (0.034)
Tax Benefits to Homeowners 1.134*** 1.149***
(0.049) (0.054)
Buyer Trans Cost 0.756***  0.732***
(0.028)  (0.030)
Demographic Controls Yes Yes Yes Yes Yes Yes (no age)
Country FE No No No No No Yes
Observations 52,889 50,900 50,900 52,889 50,900 54,019
Countries 12 11 11 12 11 13
Pseudo R? 0.549 0.548 0.549 0.548 0.551 0.559

Standard errors in parentheses

*p<0.1,* p<0.05 ** p<0.01

Notes: Table reports exponentiated coefficients (odds ratios) from logit regressions with standard
errors in parentheses. Data is the HFCS multiple imputation data, using representative weights.
Number of observations is the maximum N across the 5 imputations. Pseudo R2 is the average across
the 5 imputations. Dependent variable is an indicator for owning the household main residence (Own
HMR). Demographic controls include household head gender, marital status, whether the household
head has any children, education level, employment status, log net wealth, and log income. Tenant
protection is a comparative measure of tenant-landlord regulations. Rent control is a composite
indicator increasing in the extent of controls of rents. Tax benefits is a comparative measure of
the tax relief on debt financing of homeownership. Transaction costs measures the average cost
associated with purchasing a home. Housing market variables obtained from Andrews et al. (2011)
are normalized to have a mean of 0 and variance of 1 across countries in our sample.
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Table 8: Logit of household-level homeownership on inflation and real house price growth experiences

Dependent Var:
Own Main Residence

(1)

(2)

(3)

(4)

()

(6)

Experienced Inflation 1.474%**  1.429*** 1.164 1.257**  1.222*** 1.309***
(0.061)  (0.064) (0.154) (0.040)  (0.037) (0.131)
Experienced Real House Price Growth 1.021 1.249**
(Full History) (0.023) (0.138)
Experienced Real House Price Growth 1.052** 1.576***
(Partial History, from 1975) (0.024) (0.218)
Demographic Controls Yes Yes Yes (no age) Yes Yes Yes (no age)
Country FE No No Yes No No Yes
Observations 34,332 34,332 34,332 42,256 42,256 42,256
Countries 6 6 6 8 8 8
Pseudo R? 0.535 0.535 0.542 0.551 0.551 0.560

Standard errors in parentheses
*p<0.1," p<0.05 ** p<0.01

Notes: Table reports exponentiated coefficients (odds ratios) from logit regressions with standard errors in paren-
theses. Data is the HFCS multiple imputation data, using representative weights. Number of observations is the
maximum N across the 5 imputations. Pseudo R2 is the average across the 5 imputations. Dependent variable
is an indicator for owning the household main residence (Own HMR). Demographic controls include household
head gender, marital status, whether the household head has any children, education level, employment status,
log net wealth, and log income. Full history of experienced real house price growth obtained from Knoll et al.
(forthcoming) for Belgium, Finland, France, Germany, and the Netherlands. Full history of experienced real house
price growth obtained from Bordo and Landon Lane (2013) for Spain. Partial history of experienced real house
price growth obtained from the Federal Reserve Bank of Dallas for Belgium, Finland, France, Germany, Italy,

Luxembourg, the Netherlands, Spain.



A Appendix: Discussion of wealth controls

In our main analyses, we control for the log of total household net wealth at the time of the
survey. One concern with including wealth as an independent variable is that wealth may
be endogenous if owning a home acts as a means of forced savings or asset accumulation.
Ideally, we would like to observe all household characteristics immediately before the decision
to purchase or rent their home. In this idealized regression, we would not have an endogeneity
problem as wealth would not be affected by tenure status.

In Columns 1 and 2 of Appendix Table A4 we try to address this endogeneity by removing
home equity (current value of home minus outstanding debt) from net wealth. Experienced
inflation and real house price growth continue to predict higher odds of homeownership, at
statistically significant levels.

One concern with this analysis is that we are over correcting. With this definition of
wealth, a household suffers a large drop in wealth immediately after purchasing a home,
while we should really view those households as having the same wealth. As a way to
try to improve upon the measure of wealth, we create an additional wealth variable which
removes wealth accumulated from purchase date of a household’s current home to the time
of the survey associated with an increase in the price of the home. We can only calculate
this measure for a subset of the data, so the sample size in Columns 3 and 4 is significantly
smaller. Using this alternative definition of wealth, the effect of experienced inflation remains
large and statistically significant; however, high experienced house price growth negatively
predicts homeownership.

Measuring wealth net of the increase in home price is not ideal for several reasons. First,
this is a noisy measure as we only observe the increase in price associated with the current
home and not any previous owned property. Inertial effects in homeownership are likely
to be problematic if the household currently owns, the may be more likely to have owned
in the past. Another problem with this variable is that it does not account for additional
investment into the home. If the value of the home increases because the homeowner invested
in adding a second floor, we would subtracting more than just asset accumulation from being
a homeowner. Another concern is that for homeowners, this measure does not represent their
counterfactual had they not purchased their home. For example, if a household purchased
their home 20 years ago, we subtract 20 years of price increases but presumably, the household
would have invested their home equity elsewhere and would have received a return on their

investment. For these reasons, we leave this as a robustness exercise.
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B Appendix: Model with Exogenous Real House Price
Growth

In this appendix, we extend the model of Section 2 to allow for exogenous shocks to real
house prices. We assume that households form experienced-biased beliefs about shocks to

real house prices in the same way as they form experience-biased beliefs about inflation.

Housing Market The change in house prices in each period can be decomposed into
(general) inflation, 7, and a housing-specific component g. Letting M, be the nominal house

price at time t, the relationship between nominal house prices M; and M, is defined by

My = My(1 + mi0) (1 + o)

where 7,7 is inflation between ¢ and ¢ + 1 and g;y; is the real house price growth, i.e., on
top of inflation, during the same period.2%

Real house price growth g; varies independently from 7m; and can also take on either a
high or low value, denoted gy and gr. The probability of the high state occurring is py,,.

We assume 7y, 7, gy, g > —1.

Beliefs Household beliefs about inflation and real house price growth are biased in the di-
rection of their experience. Denoting household beliefs with p, experience-biased households
have beliefs p,,, > px, if a household born at ¢ experienced high inflation at ¢ and pr,, < px,
if the household experienced low inflation. Similarly, p,,, > pg,, if the household experienced

high g at time ¢ and p,,, < p,, if the household experienced low g.

B.1 Housing as the only inflation hedge

In this version of the model, the alternative asset pays a nominal rate n; between t and t+1,
known to households at time ¢.
Households choose to rent or buy by maximizing expected utility conditional on renting

or buying with a fixed-rate mortgage of m, € [0, M,].

260f course in general equilibrium, g would react to demand and supply. The simplification of having an
exogenous process for home prices allows us to make our main points without complicating the model.
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The household’s expected utility from renting given equilibrium rental price H; is
E; [u(ciq1|renting)] = log ((wy — Hy)(1 +ny)) — By [log(1 + me41)] -

We assume that fixed-rate mortgages are offered at competitive prices in this simple
economy and that there is no risk of default, so “ — p,. In this case, household expected
utility conditional on buying a house is equivalent under all mortgage amounts m; € [0, M,]

and is given by
E; [u(cq1|buying)] = E; [log (M (1 + mpp1) (1 + geg1) + (wy — M) (1 +ny))] — By [log(1 + mpp)]

As in Section 2, we see that the relative value of buying is increasing with beliefs about
future inflation. In this model, the relative value of buying is also increasing with expecta-
tions of real house price growth. This is intuitive because the only role played by the gy

shocks is to increase future house prices.

B.2 Housing in a market with perfect inflation hedges

In the second version of the model, we assume that households have access to a perfect
inflation hedge. Specifically, that the alternative asset is inflation-protected and pays a real
rate r; between t and ¢ 4+ 1, known to households at time t.

Again, households choose to rent or buy by maximizing expected utility. The expected

value of renting at the prevailing prices is
Ey [u(ciyq|renting)] = E; [log ((wy — Hy)(1 4+ 14))]

When the alternate asset provides a known real rate, household beliefs about inflation
(specifically deviations from the true expected inflation), drive preferences for fixed-rate
mortgages and the expected utility of being a homeowner is no longer independent from the

financing decision.

. [ M, my(1 + nf™
E, [u(c41|buying with m,)] = E; |log wr_mu(lEmT) (wy — (My —my)) (1 +7¢)
I+ mq T+ 7

= E; |log (Mt(l + Gi41) + 1y
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Again, we find that the relative value of buying is increasing in anticipated real house
price growth.

Similar to Section 2, the relationship between experienced inflation and the relative value
of homeownership depends on the mortgage type. Without an inflation hedge motivation,
inflation only impacts the value of buying through the fixed-rate mortgage. As beliefs about
future inflation are increasing, borrowing at the fixed-rate n; " hecomes increasingly more
attractive relative to the known real rate, r;.

Allowing for a variable rate mortgage that carries a known real rate equal to that on the

alternative asset, r;, the utility of buying is

L+

E; [u(c1 [buying with VR v,)] = B, {log <ﬂ — v (L +7e) 4+ (we — (My — v)) (1 + m)]

= E; [log (M (1 + gi1) — (L4 7)) +wi(141))].

Like buying outright, the relative value of buying with a variable rate mortgage is increasing

in expectations of g;1 but independent of expectations of future inflation.
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Figure A1l: Inflation history, stratified by quartile of homeownership rate.

Note: Inflation data from Reinhart and Rogoff (2009) and Global Financial Data.
Inflation for chart capped above at 30% and below at 0%. Quartile 1 includes countries
with the highest homeownership rates and quartile 4, the lowest.
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Table A1l: Logit of household-level homeownership on inflation experiences, non-
imputed data

Dependent Var: Own Main Residence (1) (2) (3)
Experienced Inflation 1.283*** 1.192*** 1.418***
(0.025) (0.036) (0.019)
Age 0.988*** 0.993 1.025%**
(0.004) (0.006)  (0.002)
Male 0.823*** 0.755** 1.087*
(0.061) (0.087) (0.050)
Married 1.698*** 1.472** 2.313***
(0.164) (0.242)  (0.137)
Widow 1.653*** 1.689** 1.191*
(0.260) (0.407)  (0.112)
Divorced 0.994 1.129 0.750***
(0.130) (0.260) (0.060)
Educ: 2 (Middle School) 0.691%*  0.522%**  1.267°
(0.070) (0.080)  (0.081)
Educ: 3 (High School) 0.805** 0.522%* 1.784***
(0.073) (0.084)  (0.097)
Educ: 5 (College) 0.541%* 0.398*** 2.589***
(0.060) (0.075)  (0.168)
Has Child 1.312%** 1.197 1.416***
(0.100) (0.145) (0.068)
Employed 1.341** 1.111 1.406***
(0.162) (0.187)  (0.099)
Unemployed 1.714*** 1.645* 0.698***
(0.308) (0.430)  (0.068)
Retired 1.562*** 1.286 1.061
(0.209) (0.257) (0.086)
Log real net wealth 5.007*** 5.679%*
(0.181) (0.298)
Log real income 0.642*** 0.585***
(0.046) (0.060)
Observations 54,019 26,745 56,788
Countries 13 12 13
Pseudo R? 0.546 0.582 0.149

Standard errors in parentheses

*p<0.1, ™ p<0.05 ** p <0.01

Notes: Table reports exponentiated coefficients (odds ratios) from logit re-
gressions with standard errors in parentheses. Data is the HFCS multiple
imputation data, using representative weights. With imputed data, number
of observations is the maximum N across the 5 imputations and Pseudo R2 is
the average across the 5 imputations. Dependent variable is an indicator for
owning the household main residence (Own HMR). The reference groups for
demographic variables are education level of primary or below according to the
ISCED-97 categorizations, single/never married, and out of the work force (not
retired). France excluded from all analyses with net wealth.
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Table A2: Logit of household-level homeownership on alternative measures of
inflation experience

Dependent Var: Own Main Residence (1) (2) (3)
Standard Deviation of 1.019*** 0.996
Experienced Inflation (0.003)  (0.003)
Experienced Inflation 1.280***

(0.027)
Predicted Inflation AR(1) 1.104**

(0.014)

Demographic Controls Yes Yes Yes
Observations 53,160 53,160 50,869
Countries 13 13 11
Pseudo R? 0.540 0.547 0.544

Standard errors in parentheses

*p <01, p<0.05 ** p<0.01

Notes: Table reports exponentiated coefficients (odds ratios) from logit
regressions with standard errors in parentheses. Data is the HFCS mul-
tiple imputation data, using representative weights. Number of obser-
vations is the maximum N across the 5 imputations. Pseudo R2 is the
average across the 5 imputations. Dependent variable is an indicator for
owning the household main residence (Own HMR). Experienced infla-
tion volatility is the standard deviation of annual experienced inflation
over the lifetime. Predicted inflation is predicted from experienced in-
flation using an AR(1) model. Demographic controls include household
head age, gender, marital status, whether the household head has any
children, education level, employment status, log net wealth, and log in-
come. Excludes households with incomplete inflation data in Cyprus and
Slovakia.
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Table A3: Logit of household-level homeownership on capped inflation experiences

Dependent Var: Own Main Residence (1) (2) (3)
Cap: +/- 25% Cap: +/- 50% Cap: +/- 100%

Experienced Inflation (Capping Each Year) 1.244*** 1.273*** 1.255%**

(0.026) (0.024) (0.024)
Indicator for Experiencing Capped Inflation 1.478*** 1.046 0.725%**

(0.119) (0.078) (0.066)
Demographic Controls Yes Yes Yes
Observations 54,327 54,327 54,327
Countries 14 14 14
Pseudo R? 0.547 0.546 0.546

Standard errors in parentheses

*p <01, p<0.05 *** p<0.01

Notes: Table reports exponentiated coefficients (odds ratios) from logit regressions with standard
errors in parentheses. Data is the HFCS multiple imputation data, using representative weights.
Number of observations is the maximum N across the 5 imputations. Pseudo R2 is the average
across the 5 imputations. Dependent variable is an indicator for owning the household main resi-
dence (Own HMR). Experienced Inflation (capping each year) is a weighted average of experienced
inflation calculated using annual inflation capped above and below at the stated threshold. Indica-
tor for Experiencing Capped Inflation is 1 if the household experienced inflation above or below the
cap value in any year. Demographic controls include household head age, gender, marital status,
whether the household head has any children, education level, employment status, log net wealth,
and log income.
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Table A4: Logit of household-level homeownership on inflation experiences, alternative
household wealth measures

Dependent Var: (1) (2) (3) (4)
Own Main Residence

Experienced Inflation 1.498***  1.518"* 1.289™* 1.233***
(0.024)  (0.028)  (0.025)  (0.023)

Log real wealth (Net home equity) 1.413***

(0.024)
Log real wealth (Net HMR gain) 3.057***
(0.099)
Log real income 1.314***  0.772%**
(0.057)  (0.046)
Log nominal wealth 5.011%*
(0.182)
Log nominal income 0.640***
(0.046)
Log real wealth (PPP Adjusted) 5.056***
(0.184)
Log real income (PPP Adjusted) 0.664***
(0.048)
Demographic Controls Yes Yes Yes Yes
Observations 52,067 35,792 54,019 52,889
Countries 13 13 13 12
Pseudo R? 0.202 0.423  0.546 0.548

Standard errors in parentheses

*p <01, p<0.05 *** p<0.01

Notes: Table reports exponentiated coefficients (odds ratios) from logit regres-
sions with standard errors in parentheses. Data is the HFCS multiple imputation
data, using representative weights. Number of observations is the maximum N
across the 5 imputations. Pseudo R2 is the average across the 5 imputations. De-
pendent variable is an indicator for owning the household main residence (Own
HMR). Demographic controls include household head age, gender, marital sta-
tus, whether the household head has any children, education level, employment
status, and log real income (unless otherwise noted). Column 1 only includes
households with current home price. Column 2 only includes households who
reported the purchase price of their home.
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Table A5: Summary of SHARE individual characteristics

Country Ever Mean Ever Mean Ever had Mean Ever Mean N
homeowner? age first married? age first children? age had employed? age first
homeowner married first child employed
Austria 64% 30.3 7% 24.8 85% 25.6 93% 20.8 971
Germany 63% 32.8 79% 25.1 87% 26.2 97% 21.2 1,854
Sweden 87% 314 1% 26.3 88% 26.3 99% 21.5 1,787
Netherlands  74% 31.1 80% 24.9 83% 26.9 95% 20.8 2,142
Spain 83% 32.2 90% 25.8 81% 26.9 80% 21.6 2,224
Ttaly 76% 33.7 91% 25.7 87% 27.0 82% 21.8 2,493
France 80% 33.7 74% 24.6 84% 26.1 93% 21.4 2,278
Denmark 89% 28.4 1% 26.1 87% 25.8 98% 21.4 1,922
Greece 88% 31.5 88% 26.4 86% 27.8 73% 23.2 3,002
Switzerland  63% 36.4 73% 26.3 82% 27.7 98% 21.1 1,274
Belgium 85% 30.6 79% 24.1 85% 25.9 91% 21.1 2,748
Poland 68% 27.9 90% 23.7 86% 24.7 93% 21.3 1,907
Ireland 87% 29.9 83% 27.1 82% 28.3 94% 20.6 819
Total 78% 31.5 81% 25.4 85% 26.5 90% 21.5 25,421

Notes: Unweighted summary statistics of microdata obtained from Wave 3 of the Survey of Health, Ageing, and Retirement
in Europe.



Table A6: Experienced inflation in SHARE sample from age 20 to year of
survey

Country Experienced Inflation (%) Percent lived
Mean SD  Observations through inflation > 25%
Austria 536  1.67 47,621 88
Germany 5.52 1.16 86,637 72
Sweden 580  1.28 87,094 2
Netherlands 4.49  0.82 99,455 0
Spain 8.58 1.65 107,681 94
Italy 7.63  1.95 118,945 74
France 7.32 232 107,458 70
Denmark 5.73 1.33 87,806 3
Greece 9.40 2.63 138,879 96
Switzerland 3.23  0.63 59,157 1
Belgium 4.00 0.95 130,075 0
Poland 9.86  3.98 86,147 96
Ireland 6.62 2.07 38,516 0
Total 6.63 2.82 1,195,471 49

Notes: Experienced inflation summary statistics are unweighted across
observations. Each observation is an individual-age for individuals who
participated in the SHARE Wave 3 survey, for ages 20 to age at survey
year. Inflation data from Reinhart and Rogoff (2009) and are capped at
25% in each year.
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Table A7: Estimation of Cox proportional hazard model with SHARE data, failure is first year of
homeownership after establishing own household

(1) (2) (3) (4)
Exp. Inflation (Capping Each Year at 25%) 1.026™*  1.004  1.031** 1.011***
(0.003)  (0.003)  (0.003)  (0.003)

Indicator for Experiencing Capped Inflation% 0.825***  0.807*** 0.783** (.803***
(0.013)  (0.019)  (0.014)  (0.020)

Male 0.918*** (0.913*** 0.993 0.981
(0.013)  (0.012)  (0.016)  (0.016)
Married (miss=0) 4.800***  5.009***
(0.109)  (0.114)
Has child under 18 (miss=0) 0.630***  0.637***
(0.012)  (0.012)
Employed (miss=0) 1.138***  1.189***
(0.022)  (0.024)
Country Fixed Effects No Yes No Yes
Observations 481,393 481,393 481,393 481,393
Pseudo R? 0.001 0.004 0.020 0.024
Countries 13 13 13 13

Robust standard errors in parentheses.

*p <01, p<0.05 * p<0.01

Notes: Hazard ratios estimated from Cox proportional hazards model with failure as first
year of homeownership after establishing own household. Indicators for being married,
having children under the age of 18, and being employed are time-varying and filled with
0s for approximately 50% of observations with at least one missing covariate. Data are
unweighted individual responses from the SHARE Wave 3 retrospective survey.
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