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Abstract

In this paper we analyze the impact of property enship on the saving behavior of
households. We are particularly interested in itigaing whether homeowners save more
than renters or not. A related question is whetmertgage payments and other regular
financial savings are substitutes or complementsGerman households. To answer these
guestions we use two waves of a large datasetdvidoal households’ finances and employ
a difference-in-difference matching estimator. Wl fthat households owning property and
repaying mortgages save more than renters, if magetgpayments are included in active
saving flows. Apart from mortgage payments, théedénce in savings flows of renters and
owners with a mortgage is small and insignificavners with a mortgage do not seem to
substitute any savings in financial assets withtgage payments but use the repayments to
save on top. Including owners without a mortgage the analysis, we find evidence that
repaying a mortgage induces some “learning”, inglese that owners without a mortgage
have savings levels in between comparable owneth wi mortgage and renters. The
differential savings behavior documented in ourgoagan have implications for the reaction
of aggregate consumption and saving e.g. if diffetgpes of households are hit differently

by macro-economic shocks.

Keywords: household saving, homeownership, survey data

JEL-Classification: D14, R21, D31, D91

Disclaimer: All errors, omissions and conclusions remain tbé sesponsibility of the
authors. The views expressed in this paper do eoessarily reflect the opinions of the
Deutsche Bundesbank or its staff.

Acknowledgments: The authors are grateful for comments of partitipaat the 2017
European Real Estate Society Conference in DBEt2017 American Real Estate and Urban
Economics International Conference in Amsterdane fbint Bundesbank-OeNB-SNB

workshop in Zirich and internal Bundesbank seminars

Corresponding Author: Tobias Schmidt, Deutsche Bshdnk, Research Centre, Wilhelm-Epstein-Str. 14, D
60431 Frankfurt am Main, Germany. Tel.: +49-69-93680 Fax: +49-69-9566-4026, Email:
tobias.schmidt@bundesbank.de.



1. Introduction

Different homeownership rates have been identdi®dne of the main explanatory factors for
differences observed in median net wealth of hooisishacross Euro Area countries. Recent
evidence based on household surveys with detailedltv information has not only
confirmed that homeownership rates vary considgraross countries, but also that
homeowners are on average and in the median coablgeicher than renters in all countries
(HFCN (2013), Christelis et al. (2013)). In Germafgr example, the mean net wealth of
owners is about eight times higher than the meanvealth of renters. Why is this the case?
And how are homeowners - before and after buyingoase - different from renters in
Germany? In principle, buying a home is simply aohange of financial assets (and debts)
for real assets. If this line of reasoning is cairéhere is no a priori reason why owning a
home is a good predictor for high wealth, as rentenould just hold their wealth in
investments other than property. The evidence fngralth surveys shows, however, that the
value of financial assets is also higher for owrtbas renters: mean financial wealth is twice
as large for mortgaged households than for rergeds more than three times as large for
outright owners than for renters. Why differencesaeen homeowners and renters exist, can
have many reasons, e.g. differences in the disioibuof inheritances/qgifts, income
differentials, different asset price developmentsreal versus financial assets, different

propensities to buy property and different levdlsavings of homeowners versus renters.

In this paper we investigate the saving behavioreoters and owners. Our main research
guestion is whether renters (all other things €@qsalve less and consume more than
comparable owners (with a mortgage and outrighteva)y which would explain their low
wealth. There are good reasons to assume thastimdeed the case. Usually buying a home
is linked to transaction costs as well as conslaerdebt burden and repayment obligations
vis-a-vis a financial institution. The repaymentigéations require owner households with a
mortgage to save a fixed amount each month, wheesdsrs do not accumulate wealth by
paying rent. In theory, the rent should only benagh as the interest payments of the owner
plus some compensation for depreciation, for theesgéevel of housing services. In this
situation renters should (everything else equalehacome left for consumption or savings
that is not spent on mortgage repayments. In atloeds, differences in the wealth of renters
and owners can only manifest if renters consumlargd) fraction of their income that they
would otherwise have to spend on mortgage paymadsthey bought a house. A second
research question concerns the link between matgagments and other (regular) savings
flows. If owner households reduce their savingBrnancial assets because they have to repay
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mortgages, the effect on net wealth would be sméftien if the mortgage repayments are
complementary to other savings. If full substitatiook place, owner households would only
become relatively richer if house prices outperfednthe returns on other investments.

We use the new Bundesbank survey on householdcisan Germany (“Panel on Household
Finances” — PHF) to analyze these questions. Tmgey presents an excellent data source to
analyze both the saving behavior of German houdshahd the differences between rent
payments and repayments on mortgage loans. Ircplarj the dataset includes active saving
flows of households’ regular and discretionary Bgsiinto a variety of investment vehicles
and detailed information on mortgage payments dk agerental payments. To answer our
research questions we use matching techniques tohnranter and mortgaged owner
households as well as renters with outright owmeth similar characteristics. With two
waves of the PHF study we are able to control fayhserved heterogeneity by using a diff-

in-diff matching approach.

We find that homeowners with a mortgage save sobally more than renters when we
compare otherwise equal households. This differeacemainly be attributed to the fact that
mortgaged homeowners exhibit flows for savings #awto financial assets comparable to
those of renters, and in addition they save onbippepaying their mortgages. We also find
evidence that outright owners who have paid doveir tmortgage save more than renters.
The differential saving behavior has aggregate egusnces which we will briefly touch

upon below.

Our contribution to the literature is twofold: Rireur data set allows us to analyze in detail
the savings portfolio of the three groups of hoad#d that we consider: renters, mortgaged
households and outright owners. We describe inlde&aflow of savings of each household

into financial and real assets, thereby complemgrekisting research that uses differences in
wealth stocks over time as savings indicator. Sgéctime panel matching estimator that we

use enables us to control for unobserved heterdgearaong renters’ and owners’ behavior.

The rest of the paper is organized as follows:iee@ reviews the literature and outlines the
analytical framework for our study. In section 3 present a description of the dataset and
variables, before we move on to explain our emalirstrategy, i.e. the matching procedure, in
section 4. We outline the results of our empireadlysis in section 5, before we conclude in

section 6.



2. Literature Review and Analytical Framework

There is ample evidence that homeownership is ledect with higher levels of wealth

accumulation than renting (see e.g. Di et al. (200fetz and Haurin (2003)), and various
reasons have been put forward in the literature Wwbmeowners are richer than renters.
Classical arguments include house price develomnéifterent returns from housing versus

financial assets or differential savings behavioowners and renters.

Campbell and Cocco (2007) find that rising housegsrin the UK have large positive effects
on (older) homeowners’ consumption while there aseffect on (young) renter households
which they attribute to a wealth effect of homeovgh@. On the other hand, a large literature
has argued that simultaneous increases in housespaind consumption may be driven by
common factors contradicting the wealth channeinfimouse price growth to consumption
(see Attanasio and Weber (1994), Attanasio e28l09) and Attanasio et al. (2011)). For the
US, Engelhardt (1996) finds an asymmetry in thangpbehavior of households with total

and unanticipated real housing capital gains. Hoalsls experiencing a real gain in housing
do not reduce their saving while households withl F@using capital losses increased their

saving in response to a real house price appreuiati

While house price increases in other countries he Euro Area might be one main
determinant of the high net wealth of householdthese countries with respect to German
households (see HFCN 2013, Christelis et al 2Gh&)German housing market has displayed
virtually stagnating prices until 2010. The Gernmfausing market, with its large and well-
functioning rental market, has traditionally bedramacterized as a market without notable
price increases until 2010. A reversal of this drém only notable after the Great Recession
(see Deutsche Bundesbank, 2013).

Apart from offering a service stream, buying a leoisalso an investment in a risky asset,
and naturally the expectation of the house priceeld@ment will also determine the decision
to buy a home. A large literature has used simdlat¢urns from owning a house relative to
renting under various model assumptions about Gim@n mortgage plans and alternative
investments, which renters could have undertakém their down payment (see, for example,
Goodman (1997), Goetzman and Spiegel (2002) anskiat al (2007)). When comparing

the user cost of capital of home owners to the cbseénting, most of these studies find that

for the U.S. home returns are higher than inflattmrt below financial market returns.



Important determinants are the holding period thanalyzed as well as the quality of the

house and the location of the building.

A related question is whether homeowners have rdifteportfolio profiles than renters and
how their asset portfolio interacts with their himgsstock. Flavin and Yamashita (2002)
estimate the risk and return to financial assetsraal estate and calculate optimal portfolios
of homeowners. They show that young householdsiwéie typically highly leveraged and
have high housing to net worth ratios prefer toupedthe risk of their portfolio by either
paying down mortgage or by holding bonds insteadtotks while older households have a
higher optimal portfolio share of stocks as thesusing to net worth ratio is lower. Hurst
(1998) finds that better balanced portfolios of leomners lead to higher levels of wealth
than portfolios that only hinge on homeownershipve3al other papers have studied the
optimal evolution of housing and non-housing congtiom over the life cycle (Yang (2009),
Cocco (2004), Yao and Zhang (2004)).

Another channel, the one we focus on in this papevards the higher wealth accumulation
may be that home owners have a higher propensggue than renters, both before and after
buying their main residence. Recent literature sstgythat owners use mortgage repayments
as a commitment device to save (Kovacs and Mordr7,28chlafmann 2016). Kovacs and
Moran (2017) show that households become ownersonigt because they expect higher
future returns on housing but because they wargdp the “commitment benefit” of housing.
In other words, repaying mortgages helps householdemmit to self-imposed savings plans
even if other assets have higher returns. Theretoranteresting group to study is renters
planing to purchase a house in the future and whbagy to make a down payment may be
affected by a house price increase. They can resfmimouse price increases either by an
increase in savings or by a reduction if they ded¢apostpone buying a house. Gross (2017)
builds a heterogeneous agent model with liquid aigqlid assets. One of his model's
implications is that households save more in grditodn of buying property, because they
will be credit constrained once they took out a tig@ge. Testing the model’s implications
with data from the PSID, he shows that renter hiooisis who are planning to buy have
negative marginal propensities to consume. Sheit@95) finds that renters living in high
house price areas accumulate significantly moremogth than those living in less expensive
areas. She concludes that young people are indpadity constrained as they save more in
order to be able to make a higher down payment.



Once renters become owners, making mortgage pagnemt form of forced savings, and
hence owners may save more than renters aftervaoibomeownership simply because
mortgage repayments discipline them to do so. [@i.gf2007) use the PSID to examine how
actual tenure choices made by households havetedfegealth accumulation over long
periods. They find that homeownership itself iostly correlated with greater future net
wealth rather than the propensity to save pricadquiring a home. Using the same data set,
Skinner (1989, 1994) finds mixed evidence of ownadiouse on saving rates by home
owners. Krumm and Kelly (1989) argue that overallisgs do not seem to differ between
renters and owners but that owners substantiatlfease their non-housing savings beyond
that of renters. For Germany, Grunert (2003) doaqimé¢hat the average savings rate of
homeowners is more than double the average saxatg®f renters. She attributes the higher
savings rate to the forced savings due to mortgagemption and to a habituation effect after
the full mortgage repayment. In contrast to thesdirigs, Kaas et al (2017) describe that
homeownership decreases households’ financial wealt other real net wealth at least if
households have inherited their houses.

Our study differs from previous empirical work as wse matching techniques to compare
homeowners with a mortgage and renters as wellitigbt owners and renters by employing
two waves of the German wealth survey which coregrgavings flows and wealth levels at a

very detailed level.



Analytical framework

Our analytical framework is based on a classic budgnstraint of households:
Consumptiop+ Savings= Income + (1+r) Assets;

With the detailed data on savings flows and momrgegpayments we are able to measure

different components of the budget constraint affdréntiate owner and renter households:
Owners face the following budget constraint:

Housing Consumptiqgn (interest + depreciatio)! + Non-durable Consumptipn
+ Mortgage Repayments + Other Loan Repayments + Savings

= Income + (1+r) Assets,
While the budget constraint for renter househasds i

Housing Consumptiqr(rent) + Non-durable Consumptip Other Loan Repayments
Savings= Income + (1+r) Assets;

From this decomposition of the different componentdhe budget constraint of the two
household types, it is already clear that owneth wimortgage will save more than renters, if
the mortgage repayments do not substitute for atheings and if owners with a mortgage
and renters have similar non-mortgage savings. sbera whether this is the case we will

empirically test the following hypotheses:

H1: Households which own their main residence aédy a mortgage are saving more than
renter households, if saving is defined as the sifnfinancial savings and mortgage

repayments.

H2: Households owning their main residence andyiegaa mortgage do not fully substitute
non-mortgage savings for mortgage repayments.

Besides these two hypotheses, we also want todbtile savings behavior of households that
have paid off their mortgage. We will thus alsok@t renters and owners without a mortgage
as well as owners with and without a mortgage. Hmiglysis is more explorative in nature.

There are several reasons why outright owners nsglie more than renters. On the one

1 We define “Housing Consumption* as the current exiitere on housing and do not consider income or
consumption streams for owned dwelling, e.g. byuiding imputed rents in this concept.
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hand, one could expect that homeowners without e&gage save more than comparable
renters, because they have “learned” or “gottenl’'usesaving, from the time they started to
save for the down-payment until they have paidhafirtloan. On the other hand, outright
owners tend to be older, retired and smaller hanldsh According to the life-cycle model,
households smooth consumption over the life cyclé deal with the drop in income by
dissaving after retirement while keeping their eonption stable. Hence, one could also
expect outright owners to dis-save in comparisoyotanger renters or mortgaged owners. A
recent literature on the retirement-savings puzmever, documents that individuals reduce
their debt and increase their savings around re@irg (see Olafsson and Pagel (2017) and the
literature therein). Nakajima and Telyukova (20154 that retired homeowners dis-save
slowly because they prefer to stay in their houstoag as possible but cannot easily borrow

against it. Our expectations are summarized inviloehypotheses below.

H3: Households which own their main residence aankhrepaid their mortgage are saving

more than renter households.

H4: Households which own their main residence aagehrepaid their mortgage save less

than homeowners still repaying a mortgage.

The German context

For the interpretation of the results it is impattéo keep the context in which the analysis is

undertaken in mind, i.e. the institutional settimng§&ermany.

The German housing market is characterized by anHomeownership rate in international
comparison. In 2010 and 2014 the share of househmihing their main residence was
44.2%, compared with 60% and 61% respectively engro area. The rental market is well-
developed and households are able to find rentadihg in almost all locations and qualities.
House prices have been stable until 2010 (HFCN 2Ch8istelis et al 2013) and have been
growing since then, particularly in larger citi€ar buying a house most households take out
a mortgage with a local bank. Most banks allow lebotds to take out loans with a loan-to-
value ratio of around 75%. Put differently, houddhare expected to contribute about 25%
out of their savings to the purchase. In additiorthe down-payment households will also
have to pay taxes and other transaction costs €bagk fees, notary expenses) that typically
amount to 6-10% of the value of the house. Chind dappelli (2003) show, that these costs
are high in comparison to other countries. For analysis this is very relevant, because



households have an incentive to start saving foni@mded home purchase already when they

think about buying property and not only once thaye taken out the mortgage.

Once a household has taken out the mortgage, typlzanks will require some repayment
each month. Interest only loans have not been eemymon in Germany. Another important
feature of the German system is that the mortgagegredominantly fixed-rate mortgages
with interest rate fixation periods between 10 @0dyears. Typically the household and the
bank fix an annuity payment, which includes interasd repayment for the interest rate
fixation period, i.e. even when the mortgage isadtrpaid off the household would still pay
the same annuity amouhtWith this type of repayment owners with a mortgagd
automatically save more with the passing of eagayment period. Finally it is noteworthy
that mortgage tax payments are not tax deductibte thus have no bearing on after tax
income. A very different environment is the ondhad Netherlands which Kovacs and Moran
(2017) use to analyze wealthy hand-to-mouth hoddshélouseholds usually are not forced
to make regular repayments on their mortgages lostlynpay only the interest rate on their

mortgage. As a result, wealth accumulation of ownefar slower than in Germany

Besides the institutions concerning the home pweharocess, it is important to note the
German savings culture. Germans typically orgatiwgr saving in (long-term) contracts,

even for classic savings accounts. This makesry easy to collect savings (flow) data,

because households know what they regularly paytlmse contracts. Beyond this

measurement issue, a lot of these longer term adsti(e.g. whole-life insurance contracts
and private pensions) have penalty payments if dbetract is dissolved pre-maturely,

potentially leading to a more stable savings bedrathan observed in other countries. The
market for these contracts is large and both ima@@ompanies and banks are active in it.

Taking everything together, we think that the Gernecantext is particularly interesting for
our analysis, as it provides several incentivesatge for (prospective) homeowners and offers
alternative illiquid savings vehicles for renteRirthermore thenstitutional features make
the German market a good example to analyze difée® between owners and renters as

there is a good alternative for owning a house.

2 To further illustrate this point let us considee fiollowing simplified example. The household takes a loan
of 100 euro. The interest rate is 4% and 1% isidepach period. The annuity is 5%( 4%+1%). In peiio
the household pays an annuity of 5 euro, i.e. 8 auerest and 1 euro interest. In period two |t is only
99 euro, so the 5 euro annuity is composed of 886 (99*4%) interest and 1.04 repayment
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3. Data, Key Variables and Descriptive Statistics

In this section we describe the dataset, the keplvias of our empirical analysis and provide

some descriptive statistics.

The PHF survey

We use data from the “Panel of Household Finan{eBF), a household survey on wealth in
Germany. The PHF was conducted in 2010/2011 and32@tlis part of a larger effort to
collect harmonized wealth data in the Euro Are® $lo called “Household Finance and
Consumption Survey” (HFCS). In contrast to mosteotstudies in the Euro Area, the PHF
has a special focus on savings. It collects foasdlet types, not only the value of the asset but
also the amount invested in the asset on a rebakis. The questions on regular savings are
supplemented with questions on discretionary savangd savings motives in the PHF. The
survey also collects detailed information on homeewship and mortgages. The unit of
observation for the survey is the household. Mo&irmation is therefore available on the
level of the household, with the exception of ineorind pension questions which were
collected for individual household members oldemtii6 years, but can be aggregated to the
household level. The random sample is represeptdiiv households German. It was
designed to oversample households living in weakihgas. In total 3 565 households
participated in the 2010 survey, while 4 461 hoosdhparticipated in 2014, about half of the

2014 sample are panel households.

Key variables

At the core of our analysis is the saving behawiohouseholds in Germany. The PHF was
designed to collect qualitative and quantitativéadan regular savings attached to financial
assets. It also collects information on all privaensions and has a summary question on
discretionary savings. Furthermore, interest paymand repayments are collected for every
secured and unsecured loan. This comprehensiverage/eof savings allows us to
differentiate between gross and net savings. Gsassigs is the sum of all investments in
assets (savings and repayments) by householdsrive at the net savings we subtract all
savings that have been dissolved in a given yeaelisas new consumer loans taken out. The

following table shows the items included in theisgs measures:

3 See Von Kalckreuth et al. (2012) and www.bundeklaiphf-research for details on the methodology.
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Table 1 Components of gross and net savings

Regular saving flows into current and savings antou

+ regular savings flows into mutual funds and otdeurities

+ regular savings flows into private and occupatl@ensions

+ repayments of mortgage loans for main residence

+ repayments of mortgage loans for other properties

+ repayments of consumer loans

+ irregular savings flows (discretionary savings)

= Gross savings

- savings stocks dissolved over the last 12 months

- initial loan value of new consumer loans takethwithin last 12 months

= Net savings

We further differentiate within each of the two &docategories (gross and net savings), by
calculating savings levels, including all loan rgpa&nts (excluding mortgages on secondary
property), only mortgage repayments for mortgagesured with the household main

residence and no loan repayments &t all

A key ingredient of our analysis is the identificat of homeowners (with and without a
mortgage) and renters in our sample. This is ditaigrward as the PHF contains direct
guestions on the homeownership status and on whisdousehold is servicing a mortgage
loan. We put a household in the “homeowner withtgegye” group if the household owns its
main residence at least partially and has an oudstg mortgage attached to this property.

To control for outliers we drop the top and bottd® of households for each savings
indicator used in the empirical analysis describeldw. This means e.g. that households with

annual net savings flows of less than -78,000 euraore than 83,000 euro are excluded.

Descriptive Statistics

The concept we are most interested in is the saviraipavior of owners and renters. The
weighted descriptive statistics for the 2014 walews that homeowners do on average save

more than renters. Obviously this would be the das®rtgage repayments were included in

4 Please note that we analyze differences in theabstivings amounts and not the savings rate imatiching
procedure below. Our propensity score estimatichudes the net household income as a regressa. As
result, we will compare households with the sama wery similar net income after the matching iselo
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the savings concept, but the difference betweenvibegroups remains if one focuses on all

regular savings — excluding mortgage repaymentdy-(see Figure 1 below).

Figure 1 Annual savings flows for German householdBy type of homeownership (excl. mortgage repaymesi,
weighted, in euro for 2014

14,000.00 €
H Dissolved savings and new
12,000.00€ consumer loans last 12 months
Repayment of consumer loans
10,000.00 € —
B Repayment of mortgage loans for
main residence
g 8,000.00¢€ W Regular and irregular saving flows
g (excl. all repayments of loans)
% 6,000.00€
3
™
& 4,000.00€
=
s
m
v 2,000.00€ -
- £ -
-2,000.00€
-4,000.00€
Renters Owners with mortgage  Owners without All households
mortgage

Source: PHF 2014, weighted.

The savings shares are also different across theggr While renters save (net) on average
6.3% of their net income, owners with a mortgagees20.9% and owners without a mortgage
8.8%. Taking all households together the savingsesis 11.3%. At the “macro-level” all
renters together contributed 27% to overall savifiges in 2014, while owners with a
mortgage contributed 48% and owners without a nagecalmost 25%.

The PHF data confirms other studies, in that itnshsubstantial differences in both mean and
median net wealth between owners and renters. Gryeangue that this is only an effect of
including real estate in the net wealth concept.tBe differences remain for financial wealth
(Table 3), indicating that owners are wealthiemwarage than rente¥s.

5 Further differentiating households by the age cbbbthe main income earner shows, that substantial
difference in wealth between owners and rentersbeambserved for all age cohorts. Results areaail
upon request.
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Table 2 Net wealth holdings of German households lype of homeownership, weighted, in euro, implicaté

Net wealth in euro PHF 2010 PHF 2014

Mean Median Mean Median
Renters 53,500 11,300 54,700 10,500
Owners with mortgage 283,200 167,200 336,900 186,50
Owners without mortgage 464,200 257,100 477,800 ,QO10
Total 202,353 53,400 218,900 64,000

Source: PHF 2010/1, 2014 - Implicate 1 — weighted.

Table 3 Financial wealth holdings of households bype of homeownership, weighted, in euro, implicat#&

Financial wealth in euro PHF 2010 PHF 2014

Mean Median Mean Median
Renters 31,600 8,300 34,500 7,000
Owners with mortgage 64,500 36,500 67,800 33,500
Owners without mortgage 90,000 44,000 104,900 45,50
Total 52,900 19,200 59,700 18,300

Source: PHF 2010/11, PHF 2014 — Implicate 1 - weidh

The comparisons presented above do not take ictmuat however, that owners and renters
do not only differ in terms of their housing sitioat, but along several other dimensions as
well. Therefore, the observed difference in savibggels cannot be attributed to the

ownership status alone. The three groups — rentesggaged owners and outright owners -
differ significantly with respect to several startlasocio-demographics and other

characteristics in the expected manner (see tab&dotv). Homeowners (with mortgages) are
on average larger, have higher income and are hketg to be married couples than renters.
They are also less likely to be unemployed and shigiver education levels. The PHF allows
us to measure risk aversion and patience of regmsdboth indicators can influence the
decision to take up a mortgage. We see only snifédrences with respect to these indicators

between owners and renters, however. Owners ajktlglimore patient and owners with a
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mortgage are slightly less risk averse than rent@usright owners tend to be older than the

other two groups and to own more than one property.

Table 4 Characteristics of Owners and Renter in 2014

Gross hh Net hh Age of main
income income income Household Married
(annual) (annual) earner Size Couple
Mean Mean Mean Mean Share
renters 36,254 23,047 49 1.84 45%
home owners with
mortgage 76,029 45,776 49 2.72 75%
home owners w/o
mortgage 56,047 32,946 63 1.98 78%
Total 48,364 29,575 53 2.02 59%
Main inc.
earner: Main inc.
Main income Medium earner: High
earner Education education  Willingness
unemployed (ISCED 3-4) (ISCED 5-6) to take risk Patience
Share Share Share Score (0-10)  Score (0-10)
renters 5% 59% 25% 3.75 4.49
home owners with
mortgage 1% 55% 40% 4.11 4.75
home owners w/o
mortgage 1% 58% 37% 3.43 4.73
Total 3% 58% 31% 3.72 4.60
Inheritance
or gift Moved Household in  Household
receivedin  Owns other  within last East lives in city
past property three years Germany centre
Share Share Share Share Share
renters 21% 10% 20% 25% 57%
home owners with
mortgage 35% 27% 6% 16% 29%
home owners w/o
mortgage 41% 36% 1% 17% 34%
Total 29% 20% 12% 21% 46%

Source: PHF 2014 — Implicate 1 - weighted.

Interestingly the share of households having reszkay substantial gift or inheritance anytime
in the past is higher among owners. These typesaoffers may have alleviated credit
constraints. Finally, we look at the location oéthousehold main residence. We find that
owner households are less mobile and more likelgetdound in West-Germany outside of
the city-center of bigger cities. All these factovdl be taken into account in our empirical

approach, when comparing the savings behavior okeosvand renters.
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4. Empirical Strategy — The Matching Procedure

We would like to assess the impact of homeownerstiiqme on a household’s savings
behavior. Ideally, we would have an experiment#irsgin which households are randomly
assigned to homeownership. In this setting, it Wdug possible to simply compare renters’
and owners’ savings behavior and get the causatte@if ownership on savings behavior.
Obviously, homeownership is not randomly assigihed based on households’ decisions. As
the descriptive analysis above has shown, homeewaerd renters differ along several
dimensions, like income or household size. Puedsifitly, renters with certain characteristics
are more likely to become homeowners than othedstas therefore not possible to directly
compare the savings behavior of renters and ownersaddress these issues, we take
recourse to methods from the policy evaluatiorrdi@re. In particular, we will combine a
difference-in-difference approach with a matchirggireation technique. This allows us to
control for the different characteristics of theotgroups®

The basic idea of the matching methods is to rabéish the conditions of an experiment
where a number of households are randomly assigmed“treatment” group or a control
group of similar households which do not receive tlreatment” (Dehejia and Wahba
(2002)). If no experimental data is available itdifficult to answer the question, how a
household would have behaved if it had not receitled treatment (“counterfactual
situation”). Simply comparing statistics of theated and control group, leads to biased
results, because the two groups vary along sederednsions other than the treatment status.
It is therefore essential to make sure that sinti@useholds are included in the comparison.
The matching procedure does just that, it is aordalgn to match each treated household to
an untreated “twin” household, which shows the samaracteristics except the treatment
status. By comparing the outcome for the treatedséloolds in the hypothetical state
(counterfactual) with the actual outcome, the impzfcthe treatment on savings (“average
treatment effect on the treated (ATT)”) can beasadl from other influences while keeping
the heterogeneity of the households intact. An athge of the matching over conventional
regression type analysis is also that it does eguire any assumption about the functional

form of the link between treatment and outcome.

6 The matching approach has its roots in labour masgsearch (Heckman et al. (1998); Heckman efl@bg);
Lechner (1998, 1999, 2002)), but has been appliedany other fields as well.
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The matching method in our case works as follows:

First, we start by splitting households into thgeeups, those owning the main residence and
repaying a mortgage, outright owners and househelating their main residence. Note, our
theoretical framework implies that owner householdih repayment obligations exhibit a
different savings behavior than renter householdstead of matching homeowners and
renters we will therefore match only homeownerdaiimortgage to renter households, in the
baseline setup.

In the classic matching procedure the second stdp assign each homeowner household
with a mortgage one similar “twin” household froret renter households. In order to

determine which households are similar, we useptiopensity score instead of using the
household characteristics we want to equate sehardihe use of the propensity score helps
us to avoid the so-called “curse of dimensionalityé. the more household characteristics we
include in determining the twin, the harder it viok to find a good/exact match. Rosenbaum
and Rubin (1983, 1985) argue that it is valid tuee the number of matching dimensions to
a single index: the propensity score, which isghabability to own property. In practice, the

propensity score is a prediction estimated fromradbip model regressing a “homeownership
with mortgage” dummy on the characteristics of letwdds. The idea behind matching on the
propensity score is that renter households withstdrae probability to buy (propensity) as a
homeowner with a mortgage are in all important disiens like the homeowner, with the

exception of their decision not to buy (yet).

In this paper we want to make sure that we compangers with renters that are similar in
terms of household demographics, characteristitiseomain income earner, risk and patience
of households, their mobility and the location bé tdwelling they live in. We therefore
include the following variables in the propensigoe estimation: household demographics
include the household-size (head count), the ltdwariof household’'s net income and
indicator variables of whether the household costai married couple and whether it has
received a substantial gift or inheritance in thstpThe main income earner’s characteristics
are the age, her level of education, whether orshetis unemployed and measures of risk
aversion and patience. To account for regionabfacand in view of the heterogeneous house
price developments in Germany we include the degfegbanization (city centre vs. suburb
and rural areas) of the municipality the houseligks in and the location of the household in
East or West Germany. Mobility is represented bguanmy variable indicating that the
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household has lived in the dwelling he is currentlyor several years as opposed to moving
in the year of the interview. The estimated propgrscore indicates the probability for each

household (renters and owners) to be a homeownlkeravnortgage.

To improve the quality of the matches we reducesdm@mple to households with “common
support”, i.e. we eliminate households that hayeapensity score higher than the maximum
or smaller than the minimum in the potential congpmup (Czarnitzki et al. (2007))We do
not use sampling weights to obtain the propensityes As Frohlich (2007) argues, weights
can be neglected in the estimation of the propgrmsiore if the same sampling methods is
used for the source and the target sample, i.&. thettreated and control group are from the

same survey, which is the case here.

In order for the matching procedure to yield vatekults, the conditional independence
assumption (CIA) as described by Rubin (1977))tbasold. It states that conditional on the
propensity score treatment participation (e.g. ognthe main residence and holding a
mortgage) is statistically independent from treatthr@utcome (savings behavior). This CIA
helps to overcome the problem that the owner haldetannot be observed as a renter
household as well, i.e. the counterfactual outcsnenobservable. If the CIA is fulfilled, we
can obtain the average outcome of owner houseliolttsee absence of ownership from the
sample of twin renter households. It implies thktvariables that influence the savings
behaviour and the ownership status of a househelkmown and available in the data set
(see Aerts and Schmidt (2008)). Unfortunately tH& C€annot be validated empirically
(Almus et al. (1999)).

The methodology described above is applicable assssectional data, but can be combined
with panel approaches (see e.g. Aerts and Scha@fi8) for an overview), which has the
additional benefit, that it is possible to contfol observed and unobserved heterogeneity.
Heckman et al. (1998) and Blundell and Costa Diae0Q) labeled these methods
“conditional diff-in-diff” and “matching with diffin-diff” respectively. The idea is to mimic -

in a matching context - the difference in differerapproaches usually applied to panel data.
That is, households are matched within and acroagesvto control for observed and
unobserved heterogeneity. Given that our sampés sizthe panel are too small for applying

a diff-in-diff estimation directly, i.e. without nbeéhing, to our daf we resort to the

7 Only two households owning their main residence @aying back a mortgage had to be deleted from the
sample because of lack of “common support”.
8 Only 84 households in the PHF panel switched frenting to owning between wave 1 and 2.
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conditional diff-in-diff matching approach. FiguBebelow summarizes the main idea of this

approach.
Figure 2 Conditional diff-in-diff

Period 1, Periodt;

Yh<,:t1 S, =0

ATTCPIORES — (E(Ythl Xty = %Sy, = 0))_(E(Yh(.:t1 Xiw = %S, = 0))

Xi,t1 = Xs,tl :1) - E(Yk(.:to

Xh,t1 = xsn.t1 = 0) - E(Yj(,:to

Source: Aerts and Schmidt (2008)

The approach requires three matching estimatioatsate done according to the procedure
described above. First, a matching within wave 2osducted (A). This matching accounts
for the selection on observables and is neceseadentify the group of renters from wave 2
that serve as the control group for homeowners withortgage from wave 2. Second, the
owners with a mortgage in wave 2 are matched tdergnin wave 1 with similar
characteristics (B). This matching mimics the dlzdsdiff-in-diff approach, i.e. we observe
the “same” households as owner and renter at twatgpon time, and we control for
individual specific effects that do not change otmere. Third, the group of matched renters
from matching (A) are matched with comparable nenta wave 1 (C). The idea for this
matching is to control for a common (macro-econgrrend and tries to answer the question
how the savings behavior of the household with atgage would have changed even if it
had not become a homeowner. The results of mat@higgd C are then combined to estimate

the average treatment effect of the treated aaegtdi the formula given above.
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There are some methodological issues to overcoingt, Ehe matching is performed with
replacement, i.e. the sample for matching C is smtilm the number of homeowners with
mortgage (treated group for matching A). This methias the results of matching C have to
be weighted to come up with comparable savinggdguSecond, common support has to be
given in all matching stages and third, the proggrssiore model needs to be applicable to all

matchings.

Besides the technical issues there are also stivst@monsiderations. Given the fact that we
match owners with a mortgage to similar renterprgvious waves with a similar propensity
to own a property, it is feasible to assume that among tleosers are several planning to buy
property in the (near) future. If the renters witlp@chase motive save more than renters
without a purchase motive (low probability to buy) we wilderestimate the treatment effect.
Ideally we would like to observe renters beforeytliecide to buy a home. Descriptive
statistics from the PHF survey show that renteth wimotive to buy property save more than

twice as much as renters not planning to buy property.

The description of the matching procedure aboveided on the matching of homeowners
with a mortgage with renters. We repeat the sameepliioe two times to also match owners
without a mortgage to renters and owners withaubagage to owners with a mortgage. The
additional treatment effects allow us to gain santkcative insights into how homeowners
adjust their savings once they have paid of their mortgage.

The unweighted sample sizes for our analysis ardobews: of the 3,565 households
participating in 2010 about 56% or 2,013 households their main residence, 1,552 (44%)
are renters. Only 40% (812 households) of those mwstdl have to pay back a mortgage.
For wave two from 2014 the share of renters inrtve data is slightly lower (41% - 1,840
households) than in 2010. Accordingly 69% of hous#h(? 621) own the main residence, of
which 39% (1 027 households) pay back a mortgagehénmatching procedure only a
subsample of all households is taken into accoumtgiVe an example, for the analysis of
owners with a mortgage and renters, owners without a ngatge not considered.
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5. Results

Before we turn to the substantive results, we first evalbateropensity score estimation and
the matching as a whole.

Propensity score estimation and evaluation of the aiched samples

At the beginning of the matching process we neesktionate the probability of households to
own property, i.e. the propensity score. In order tomede this likelihood, we specify a

probit regression model with an independent dumiyable, which in the baseline case is
one if the household owns its main residence armphysng back a mortgage and zero if the
household is a rentérin the two additional matchings the dependentaldeis are indicators

for owners with a mortgage and owners without atgawe, respectively. The results for the
three different cross-sectional matching estimatioha) owners with a mortgage to renters,
b) owners without a mortgage to renters, ¢) owndts to owners without a mortgage are

presented in table 6 in the appendix.

The estimations yield the expected results, houdshwith higher income, higher education,
married couples and households that received aasitad gift/inheritance in the past are
more likely to own their main residence. This isoatsue for households that own other
property, did not move in the last three years and live autdithe city center. The age of the
main income earner seems to mainly distinguish éebwowners without a mortgage and

renters within the matching samples.

Important for the matching procedure to work ig th& independent variables included in the
propensity score estimation explain the dependemiable well. The R2 for all three
equations is similar and in a range usually obgkne micro-econometric analysis. We

therefore are confident that the matching on the propessine will work.

Before we proceed to the substantive results, we@mpare the means for the independent
variables included in the propensity score matchiraples 7-10 in the appendix present the
results. The comparison between the control andnexa group after the matching shows,
that the matching principle works. In all stages #orcall subsets of the matching procedure
we are able to match households with the sameveryasimilar propensity scores (Table 7).

Furthermore, the differences in the variables wetwarequate between treated and control

9 Note that the propensity score estimations areopmeid for subsamples of the total sample of the.RiEhe
baseline case, e.g. only owners with a mortgagealimenter households are included, but not owners
without a mortgage.
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group are insignificant in almost all cases. For ritching of owners with a mortgage to
renters we are left with a difference in the shafrvo-person households after matching, for
the matching of owners with and without mortgagascation levels and mobility still differ

and for the matching of owners with a mortgageettiers the education levels differ. Despite
these differences we think that we are now compgasimilar groups of households, which

differ in their ownership status.

Matching Results

The results presented in table 5 below show thatteoship is indeed accompanied by higher
savings, regardless of whether we look at grossetrsavings. Renter households save
approximately 6,200 euros a year or 500 euros perthmiess in net terms than similar
households that own their main residence and repawprtgage, if mortgage repayments on
the household main residence (HMR) are taken imtmownt. The differences are highly
significant confirming hypothesis one. If one looét the narrower savings concept and
excludes mortgage repayments, owners with a mortgage virtually the same in net terms
than the renters. The differences are not significaihat this indicates is that owner
households do not seem to substitute their savlbgs into financial assets for mortgage
payments. This result shows that households doeaadtyrchange their savings behavior in
general but change their consumption behavior. Hetioe long term commitment of
households for redemption payment can be intemprate a disciplinary device to force

saving. Our second hypothesis is therefore also confirmed.

20



Table 5 Matching Results — Comparison of means betws treated and control group

Owners with

Owners with  Owners without

mortgage vs. rentersvs. owners

without mortg. renters

mortgage vs.

Variable ATT Sign. ATT Sign. ATT Sign.
Gross Savings flows
Savings without any 1163 -575 2454 *hk
repayments
Only consumer loan
. 1224 -439 2090 ok
repayments included
Only mortgage
_ 7314 ool 5757 *** 2485 ool
repayments included
All repayments
_ 7370 ok 5888  *** 2121 ok
included”
Net Savings without any
' - -2135 2112 ok
Savings repayments
Only consumer loan
_ -2001  *** 1759 ok
repayments included
Only mortgage
_ 6118 ok 4179  *x* 2143 ok
repayments included
All repayments
6177 ok 4313  *x* 1789 ok

included®

Source: PHF 2010-11 and PHF 2014, implicate 1.

Notes: All values are annual amounts in Euro. *89@significance level excl. mortgages on other properties

Comparing the owners with a mortgage to owners auithand outright owners to renters
yields some additional interesting insights inte tmpact of homeownership on households’
savings behavior. Owners without a mortgage saveav@mrage less than owners with a
mortgage, confirming hypothesis 3. Again, the diffeeeshows up, once mortgage payments
are included in the saving flows concept. Howevernens without a mortgage save on
average about 2000 euros more (net) per yearamdial assets than comparable owners with
a mortgage. Taken together this indicates that hamers that have repaid their mortgage do
not adjust their consumption and savings levelsk dacthose observed for comparable

renters, but keep their savings elevated even thiggrhave repaid their mortgage. The results
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for the comparison between owners without a modgagd renters support this assessment.
Owners without a mortgage save more than comparahters, confirming hypothesis 4. We
can only speculate why this is the case, but magpaying a mortgage for an extended

period of time influences the households’ preferences abitish
6. Conclusions and Future Research

In this paper we analyze the differences in savimgsavior of households in Germany. We
use the PHF and its large number of questions vimgmto shed light on the differences in
savings behavior between households owning thein mesidence and renter households.
This is an essential topic if one wants to undedstie different wealth levels observed for

these groups.

We show that households which own their main regidedo save more than comparable
households that do not. The main reason for thisisde be the fact that owner households
do not substitute financial savings flows with ngage repayments, but save on top. This is
plausible for two reasons: first, a large part of gavings of households in Germany is
usually saved in long term contracts (e.g. pensaniracts, whole-life insurance), which are
costly to terminate prematurely. If the household efford to pay the mortgage rates and
interest, without dissolving long term contractd)as every incentive to do so. Second, banks
in Germany usually require their borrowers to pagkbat least some part of the mortgage
loan each month, i.e. households have virtually n@mopb just pay interest. This system can

be seen as inducing some forced savings for owner household

The differential savings rates of owners and rentan have implication for aggregate
consumption/savings levels. Ceteris paribus, thengavirate would be higher if more
households owned their homes. Our results showthirais true not only while households
repay mortgages, but homeownership seems to leatkvated savings levels even after a
mortgage has been paid off. This might be due &aming effect or the retirement savings
puzzle at work that prevents older (outright) ovener liquidate their wealth. An increasing
homeownership rate may alter total savings by theséhold sector in Germany. Policies that

affect homeownership rates can thus also affect the aggremangs level in the long run.
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Appendix

Table 6: Probit Estimation for probability to own household main residence, repay mortgage and rent

Owners
Owners with without
Owners with mortgage mortgage
mortgage  (=1) vs. from column
(=1) vs. all owners 2 (=1) vs.
renters without renters
Household net income 0.000 ***  0.000 ***  0.000**
[0.000] [0.000] [0.000]
Household Size 2 0.369 *** 0.081 0.483 ***
[0.087] [0.099] [0.100]
Household Size 3 0.690 0.287 0.652
[0.106] [0.118] [0.127]
Household Size 4+ 0.860 0.358 0.714
[0.110] [0.120] [0.133]
Married Couple 0.338 *** 0.013 0.349 ***
[0.076] [0.087] [0.092]
Main Income Earner: Age 0.001 -0.044 *** 0.066
[0.002] [0.003] [0.003]
Main Income Earner: Medium Education (ISCED 3+4)  54@. *** -0.114 0.600 ***
[0.138] [0.182] [0.165]
Main Income Earner: High Education (ISCED 5+6) B.68™ -0.112 0.670 ***
[0.141] [0.183] [0.169]
Main Income Earner: Unemployed -0.882 *** -0.574 -0.942 ***
[0.255] [0.364] [0.338]
Willingness to take risk (score 0-10) 0.004 0.058 0.006
[0.013] [0.013] [0.015]
Patience (score 0-10) 0.013 -0.010 0.011
[0.011] [0.012] [0.013]
Household received gift/inheritance in the past 406.3** -0.08 0.388 ***
[0.061] [0.058] [0.072]
Household moved within last three years -0.632 *** (.64 *** -0.971 ***
[0.105] [0.200] [0.165]
Household owns other property 0.233 ***  -0.263*** 0.394 ***
[0.069] [0.060] [0.08]
Households lives in East Germany -0.061 0.038 0.136
[0.071] [0.078] [0.084]
Household lives in city centre -0.563 *** -0.012 -0.473 ***
[0.057] [0.059] [0.069]
Constant -2.056 *** 2,027 ***  .2.548 ***
[0.207] [0.266] [0.247]
Observations 2791 2505 2283
Log-Likelihood -1333.3521  -1344.0032 -921.776
Pseudo — R2 0.267 0.202 0.222

Source: PHF 2010-11 and PHF 2014, implicate 1 fiodefits, standard errors in brackets.
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Table 7: Propensity Scores — matched vs. unmatchedraples

Owners with a mortgage vs renters

Owners with a

mortgage/Treated Renters/Control  t-value p>t
Propensity
MATCH A Score Unmatched 0.556 0.244 36.460 0.000
Matched 0.554 0.554 0.000  0.997
Propensity
MATCH B Score Unmatched 0.634 0.237 41.580 0.000
Matched 0.632 0.632 -0.010 0.994
Propensity
MATCH C Score Unmatched 0.374 0.190 20.900 0.000
Matched 0.371 0.371 0.000  0.997
Owners with a mortagega vs owners without a mortgagy
Owners with a mortagega vs owners Owners witha Owners without a
without a mortgage mortgage/Treated mortgage/Control
Propensity
MATCH A Score Unmatched 0.546 0.297 28.720 0.000
Matched 0.543 0.543 0.000  0.999
Propensity
MATCH B Score Unmatched 0.594 0.355 25.840 0.000
Matched 0.592 0.592 0.010 0.994
Propensity
MATCH C Score Unmatched 0.368 0.272 12.870 0.000
Matched 0.367 0.367 0.000  0.997
Owners without a mortgage vs. renters
Owners without a
mortgage/Treated Renters/Control
Propensity
MATCH A Score Unmatched 0.546 0.297 28.720 0.000
Matched 0.543 0.543 0.000  0.999
Propensity
MATCH B Score Unmatched 0.594 0.355 25.840 0.000
Matched 0.592 0.592 0.010 0.994
Propensity
MATCH C Score Unmatched 0.368 0.272 12.870 0.000
Matched 0.367 0.367 0.000 0.997
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Table 8: Control variables for propensity score modkeowners with mortgage vs. renters in 2014 — matcllevs.

unmatched10
Mean T-Test
Owners with
a mortgage Renters/
[Treated  Control t p>t
Propensity Score Unmatched 0.556 0.244 36.46 0.000
Matched 0.554 0.554 0.000 0.997
Household net income (monthly) Unmatched 4493 237014.34 0.000
Matched 4246 4260 -0.11 0.913
Household Size 2 Unmatched 0.384 0.381 0.16 0.875
Matched 0.383 0.420 -1.69 0.09
Household Size 3 Unmatched 0.208 0.120 6.26 0.000
Matched 0.207 0.195 0.67 0.502
Household Size 4+ Unmatched 0.323 0.113 14.08 0.000
Matched 0.324 0.301 1.11 0.266
Married Couple Unmatched 0.838 0.528 17.18 0.000
Matched 0.838 0.840 -0.12 0.903
Main Income Earner: Age Unmatched 51.9 51.2 1.18 239.
Matched 51.9 52.3 -0.58 0.561
Main Income Earner: Medium
Education (ISCED 3+4) Unmatched 0.430 0.537 -5.46 .00@
Matched 0.431 0.423 0.36 0.717
Main Income Earner: High Education
(ISCED 5+6) Unmatched 0.547 0.355 9.99 0.000
Matched 0.546 0.556 -0.45 0.652
Main Income Earner: Unemployed Unmatched 0.005 .05 -6.71 0.000
Matched 0.005 0.002 1.14 0.256
Willingness to take risk (score 0-10)  Unmatched 58.1 3.845 3.37 0.001
Matched 4.158 4.029 1.27 0.205
Patience (score 0-10) Unmatched 4732 4511 2.15 0320.
Matched 4.732 4.639 0.81 0.416
Household received gift/inheritance in
the past Unmatched 0.450 0.252 10.91 0.000
Matched 0.448 0.453 -0.23 0.822
Household moved within last three
years Unmatched 0.050 0.162 -8.73 0.000
Matched 0.050 0.046 0.42 0.676
Household owns other property Unmatched 0.328 0.14511.62 0.000
Matched 0.328 0.311 0.82 0.414
Households lives in East Germany Unmatched 0.161 2500. -5.48 0.000
Matched 0.160 0.145 0.94 0.349
Household lives in city centre Unmatched 0.356 0.58 -11.82 0.000
Matched 0.357 0.342 0.66 0.51

Source: PHF 2014, implicate 1

10 |n the appendix we only report the comparison ofamed and unmatched samples for matching A (see
Figure 2). Additional comparisons (matchings B &)dare available upon request. Table 7 above replost

propensity score comparison only for all matches.
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Table 9: Control variables for propensity score modeowners with mortgage vs. model owners without mdgage in

2014 — matched vs. unmatchéd

Mean T-Test
Owners  Owners
witha  without a
mortgage mortgage /
[Treated  Control t p>t
Propensity Score Unmatched 0.546 0.297 28.72 0.000
Matched 0.543 0.543 0.000 0.999
Household net income (monthly) Unmatched 4493 3524 5.54 0.000
Matched 4245 4348 -0.65 0.518
Household Size 2 Unmatched 0.384 0.613 -11.54 0.000
Matched 0.383 0.412 -1.33 0.183
Household Size 3 Unmatched 0.208 0.113 6.57 0.000
Matched 0.209 0.205 0.17 0.868
Household Size 4+ Unmatched 0.323 0.111 13.56 0.000
Matched 0.323 0.295 1.36 0.173
Married Couple Unmatched 0.838 0.865 -1.89 0.059
Matched 0.838 0.826 0.72 0.471
Main Income Earner: Age Unmatched 52.0 64.6 -26.16 0.000
Matched 52.0 51.7 0.6 0.55
Main Income Earner: Medium
Education (ISCED 3+4) Unmatched 0.430 0.439 -0.48 .6390
Matched 0.432 0.485 -2.35 0.019
Main Income Earner: High Education
(ISCED 5+6) Unmatched 0.547 0.531 0.8 0.421
Matched 0.545 0.491 2.39 0.017
Main Income Earner: Unemployed Unmatched 0.005 0.00 -0.7 0.485
Matched 0.005 0.004 0.33 0.738
Willingness to take risk (score 0-10) Unmatched 58.1 3.598 6.26 0.000
Matched 4.148 4.180 -0.34 0.735
Patience (score 0-10) Unmatched 4.732 4.785 -0.54 .5860
Matched 4.726 4.564 15 0.135
Household received gift/inheritance in
the past Unmatched 0.450 0.496 -2.25 0.024
Matched 0.451 0.443 0.36 0.718
Household moved within last three
years Unmatched 0.050 0.008 6.72 0.000
Matched 0.045 0.029 1.79 0.074
Household owns other property Unmatched 0.328 0.423 -4.81 0.000
Matched 0.331 0.346 -0.71 0.476
Households lives in East Germany Unmatched 0.161 1560. 0.33 0.742
Matched 0.159 0.183 -1.43 0.152
Household lives in city centre Unmatched 0.356 B.41 -294 0.003
Matched 0.355 0.394 -1.77 0.077

Source: PHF 2014, implicate 1

11 |n the appendix we only report the comparison afahed and unmatched samples for matching A (see
Figure 2). Additional comparisons (matchings B &)dare available upon request. Table 7 above replost
propensity score comparison only for all matches.
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Table 10: Control variables for propensity score modl owners with mortgage vs. model owners without nmtgage in

2014 — matched vs. unmatché@

Mean T-Test
Owners with
a mortgage Renters/
[Treated  Control t p>t
Propensity Score Unmatched 0.546 0.297 28.72 0.000
Matched 0.543 0.543 0.000 0.999
Household net income (monthly) Unmatched 4493 3524 5.54 0.000
Matched 4245 4348 -0.65 0.518
Household Size 2 Unmatched 0.384 0.613 -11.54 0.000
Matched 0.383 0.412 -1.33 0.183
Household Size 3 Unmatched 0.208 0.113 6.57 0.000
Matched 0.209 0.205 0.17 0.868
Household Size 4+ Unmatched 0.323 0.111 13.56 0.000
Matched 0.323 0.295 1.36 0.173
Married Couple Unmatched 0.838 0.865 -1.89 0.059
Matched 0.838 0.826 0.72 0.471
Main Income Earner: Age Unmatched 52.0 64.6 -26.160.000
Matched 52.0 51.7 0.6 0.55
Main Income Earner: Medium
Education (ISCED 3+4) Unmatched 0.430 0.439 -0.48 .6390
Matched 0.432 0.485 -2.35 0.019
Main Income Earner: High Education
(ISCED 5+6) Unmatched 0.547 0.531 0.8 0.421
Matched 0.545 0.491 2.39 0.017
Main Income Earner: Unemployed Unmatched 0.005 0.00 -0.7 0.485
Matched 0.005 0.004 0.33 0.738
Willingness to take risk (score 0-10)  Unmatched 58.1 3.598 6.26 0.000
Matched 4.148 4.180 -0.34 0.735
Patience (score 0-10) Unmatched 4732 4.785 -0.54 .5860
Matched 4.726 4.564 15 0.135
Household received gift/inheritance in
the past Unmatched 0.450 0.496 -2.25 0.024
Matched 0.451 0.443 0.36 0.718
Household moved within last three
years Unmatched 0.050 0.008 6.72 0.000
Matched 0.045 0.029 1.79 0.074
Household owns other property Unmatched 0.328 0.423-4.81 0.000
Matched 0.331 0.346 -0.71 0.476
Households lives in East Germany Unmatched 0.161 1560. 0.33 0.742
Matched 0.159 0.183 -1.43 0.152
Household lives in city centre Unmatched 0.356 D41 -2.94 0.003
Matched 0.355 0.394 -1.77 0.077

Source: PHF 2014, implicate 1

12 |n the appendix we only report the comparison ofamed and unmatched samples for matching A (see
Figure 2). Additional comparisons (matchings B &)dare available upon request. Table 7 above replost

propensity score comparison only for all matches.
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