Stress Testing Austrian Households

Over the past decades, household debt has increased sharply, both in absolute and relative
terms, in almost all OECD countries. As the U.S. subprime crisis recently showed, even a relatively
small number of indebted households can produce considerable turmoil if the sustainability of
their debt is in question. The scope of aggregate data for analyzing these risks to financial
stability is very limited, because it is neither possible to differentiate between households that
hold debt and those that do not, nor is it possible to combine the data on household debt with
data on their assets in a reasonable way. Therefore, many authorities concerned with financial
stability are increasingly using microdata to analyze such types of financial stability risks.
Combining different microdata sources, we assess financial stability risks arising from indebted
households in Austria. We define a financial margin for indebted households and stress
test each indebted household against a range of financial shocks (changes in interest rates,
unemployment rate, asset prices, exchange rates and repayment vehicle yields).
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This study is a first attempt to get some
insight into Austrian households’ ability
to pay and their financial distress. The

include all the necessary information in
one dataset, will be available.

available data are far from ideal, especially
in terms of sample size and due to the
absence of a joint dataset that includes
real estate wealth, financial wealth and
all kinds of household debt and expenses.
The study should also be regarded as a
test for future possibilities of research
on financial stability by stress testing
that may open up as soon as data from
the new Eurosystem Household Finance
and Consumption Survey, which will

1 Introduction

Over the past decades, houschold debt
increased both in absolute and relative
terms in almost all OECD countries (see
e.g. Girouard et al., 2006). Chart 1 il-
lustrates this fact for Austria and the
euro area by showing debt levels as a
share of GDP and disposable houschold
income. The difference in the develop-
ments observed in the euro area and in
Austria from 2006 onward is mainly at-
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Household Debt in Austria and the Euro Area
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tributable to the strong expansion of
household debt in Spain and France.

Total household debt as a percentage
of households’ total disposable income
is a particularly common measure to
assess financial stability risks. This
measure is important because the debt-
servicing ability of indebted households
influences financial stability through
different channels. Clearly, banks’ losses
on their loans to households is one im-
portant channel. Furthermore, house-
holds with a low or decreasing ability to
service their debt may reduce spending;
as a consequence, the demand for goods
and services in the economy would
decline, which, in turn, could have
negative effects on companies and their
ability to service their bank debt.

The scope of aggregate data for ana-
lyzing these risks to financial stability is
very limited, as it is neither possible to
differentiate between households that
hold debt and those that do not, nor is it
possible to combine the data on house-
hold debt with data on their assets in a
reasonable way. As the U.S. subprime
crisis recently showed, even a relatively
small number of indebted households
can produce considerable turmoil if the
sustainability of their debt is in question.
Therefore, many authorities concerned
with financial stability are increasingly
using microdata to analyze such types
of financial stability risks. Similar to
banks, central banks conduct stress
tests of banks to assess these risks,
which are a well-proven tool to assess
risks in the banking sector. To this end,
central banks collect data from banks
to model stress scenarios in order to get
an idea of possible future bank losses
and their effects on the financial system
as a whole. Banks, for their part, com-
pile data on their (potential) clients at
the household level to decide about the
size of the loans they can grant to their
customers (risk vs. profit assessment).
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Under a reasonable risk management
framework, these data should typically
include household income, household
structure and — possibly — household
wealth.

To our knowledge, Austrian banks
are currently using only internal data in
their loan decisions, such as loan-to-
value ratios, household income (if known)
and maturities as well as historical
probabilities of default and loss given
default data by country and product.
Furthermore they may use data on
customers’ creditworthiness provided
by Kreditschutzverband von 1870 (a com-
pany specializing in business data and
debtor management). As far as we know,
banks do not have access to any public
registers (e.g. tax registers) or use
information on households from surveys.
On the basis of at least implicit assump-
tions about the future living expenses
and behavior of these households, banks
calculate the size of the loan they can
grant to a customer. Usually this assess-
ment exercise takes place before a loan
(or new loan) to a household is approved.

The use of such data can entail
numerous problems. First of all, the
information is asymmetric. While the
(potential) customers are interested in
getting the highest loan levels at the
best conditions, the banks aim to give
their customers the worst conditions
for the highest loan level the household
in question could afford, given its finan-
cial situation for the duration of the
loan. Second, there is uncertainty about
future interest rate developments. This
risk may be the banks’ (in the case of
fixed rate loans) or the customers’ (in
the case of variable rate loans). In either
situation, the players need to take into
account this risk to optimize their be-
havior. Therefore, every loan contract
can be considered a game: On the one
hand, in order to play these games well
and ensure maximum profit (after the
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decision about the level of risk has been
made), banks need to gather the de-
scribed information to be able to esti-
mate the future financial situation of
the household during the duration of the
loan. On the other hand, customers have
an incentive to overstate their financial
situation and prospects. Ultimately,
though, the customers’ financial situa-
tion and prospects may not be over-
stated, because what counts is very often
not only the personal finances of the
borrower but those of the household as
a whole; in some cases, even the wealth
of people outside the household in ques-
tion may be relevant, as may be forms
of wealth about which banks typically
do not collect data (e.g. jewelry, expected
future inheritances etc.). The repayment
duration may take up to 25 or 30 years,
and, obviously, the financial situation of
a household may change very fast because
of unemployment, illnesses, divorces,
inheritances and other unexpected
events. It is not clear how often banks
thoroughly reassess their customers’
financial situation, which is a costly
process. Of course, banks have some
information: They can monitor with-
drawals from and incoming payments
on their customers’ accounts. However,
households may have accounts at other
banks too, their financial situation may
change without the bank noticing, or
they may have loans at other banks or
financial institutions. Even if banks
have some idea about a household’s
probability of default, it is questionable
how up to date these probabilities of
default are. Likewise, in central banks’
stress tests there are typically neither
heterogenecous probabilities of default
for households nor are there different
risks of households, e.g. the probability
of getting unemployed.

In addition to stress testing banks’
portfolios — including household loans —
some central banks recently started to

stress test households directly to com-
plement their analysis of risks of bank
losses and to assess the risk of declining
demand and the risks to the economy as
a whole if the share of distressed house-
holds rises.

Johansson and Persson (2006) con-
ducted a micro analysis of Swedish
households’ ability to pay. After identi-
fying financially distressed households
by calculating a financial margin, i.e.
household income minus debt service
and other necessary running costs (such
as food and clothes), the authors intro-
duce shocks, such as an unemployment
shock and an interest rate shock, to
examine how the percentage of dis-
tressed households would change. Under
the assumption that these households
have a probability of default of 1, they
calculate possible bank losses by deduct-
ing a houschold’s wealth from its debt.
Vatne (2006) finds that financial margins
for Norwegian households increased
substantially over the period from 1987
to 2004, implying a decreasing risk to
financial stability. Zajaczkowski and
Zochowski (2007) claim that despite
strong credit growth, the payback ability
of households did not deteriorate in
Poland. Herrala and Kauko (2007) iden-
tify a share of 13% to 19% of distressed
households in Finland for different
sample years. In its report “Financial
stability 2007,” Danmarks Nationalbank
stress tests Danish households in a way
similar to that used by Johansson and
Persson (2006). Danmarks National-
bank’s analysis shows that even in
extreme scenarios of high unemployment
and high interest rates, the debt level of
the household sector would not threaten
financial stability through high bank
losses. These results, however, are highly
sensitive to the definition of house-
holds’ necessary running costs. For
Chile, Fuenzalida and Ruiz-Tagle (2009)

define financially distressed households

74

FINANCIAL STABILITY REPORT 19 — JUNE 2010



as those with excess expenses over in-
come of 20% and a ratio of debt service
to income of above 50%. According to
their calculations, 14% of indebted
households (holding 20% of total debt)
are financially distressed. The authors
also find that financial stability is not
significantly affected by high unemploy-
ment levels. May and Tudela (2005)
follow a different approach. Instead
of calculating financial margins, they
estimate predicted probabilities of mort-
gage payment problems in England and
find that a ratio of debt service to
income of 20% or above is associated
with a significantly higher probability
of mortgage payment problems. Hollo
and Papp (2007) use several approaches
including financial margins and pre-
dicted probabilities to find that depend-
ing on the methods used, the average
share of vulnerable households in
Hungary ranged between 2% and 7.4%.
According to their results, the situation
is unfavorable in that debt is concen-
trated in the group of risky households,
even though most of it is collateralized.
For the case of Austria, Beer and Schiirz
(2007) did not have the necessary infor-
mation to calculate financial margins.
Instead, they define financially distressed
households as those that have a debt
service-to-income ratio of above 30%.
They find that between 9% and 9.5% of
Austrian households are distressed and
that increases in repayment obligations
make more households vulnerable than
increases in unemployment.

In this paper, we combine different
microdata sources and assess financial
stability risks arising from indebted
households in Austria. We define a
financial margin for indebted households
and stress test each indebted household
included in the OeNB’s Household
Survey on Housing Wealth against dif-
ferent financial and economic shocks,
i.e. Changes in interest rates, asset prices,
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exchange rates and repayment vehicle
yields as well as a rise in unemployment.

2 Data, Definitions and
Methodology

The main dataset we use in this paper
is the OeNB’s Houschold Survey on
Housing Wealth 2008 (HSHW 2008).
The HSHW 2008 was conducted as a
pilot project for the future comprehen-
sive Eurosystem Household Finance and
Consumption Survey. The HSHW 2008
is a representative houschold survey
investigating the housing wealth of
Austrian households. The respondents
were either the owners or tenants of
the respective household’s primary res-
idence at the time of the interview. The
survey focused on the ownership of the
respective house or apartment and of
additional real estate belonging to any
of the household members as well as on
the household’s related liabilities. Fur-
thermore, the study compiled detailed
socioeconomic characteristics and data
concerning intergenerational transfers
in connection with housing wealth (see
Wagner and Zottel, 2009, and Fessler
etal., 2009).

In order to deal with item nonre-
sponse, missing observations were mul-
tiply imputed using chained equations
(see Albacete et al., 2010). To date, no
dataset is available for Austria including
all necessary information to calculate
proper financial margins for individual
households and loan losses for banks. This
is why we use out-of-sample prediction
to estimate the missing information
from other data sources (see Johansson
and Persson, 2006, and Zajaczkowski
and Zochowski, 2007). The missing
variables to be predicted are minimum
expenses (for the calculation of financial
margins) and financial wealth (for the
calculation of bank losses). To predict
the minimum expenses for the indebted
households in the HSHW 2008, we use
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two different data sources and an ad
hoc variant to show the different
impacts of each method. We use (1) the
EU Statistics on Income and Living
Conditions (EU-SILC) 2008 (for detailed
information, see Statistics Austria, 2008),
(2) the Austrian Consumption Survey
2004/05 and (3) an ad hoc method based
on the minimum social benefits granted.

Each of these three variants gives us
the information necessary for calculating
financial margins for the indebted
households, which in turn enables us to
conduct stress tests. To assess possible
bank losses, we also predict data on
households’ financial wealth. Whereas
the HSHW 2008 includes real estate
wealth, it does not include any infor-
mation on financial wealth. Therefore
we use data from the OeNB’s Survey
on Financial Household Wealth 2004
(SFHW 2004) to estimate financial
wealth for the indebted households in

the HSHW 2008. Chart 2 shows a
schematic representation of the different
steps of our analysis.

In this study, we concentrate on the
debt homeowners have taken out to
build or purchase their primary resi-
dence. For these loans we have detailed
information on value, interests, matu-
rity, back payments, type and currency.
We disregard housing loans taken out
by tenants, loans of homeowners for
other housing than their home and
consumption loans because information
on the latter is insufficient in the
HSHW. Nevertheless, from the SFHW
we know that around 85% of total
household debt in Austria is housing
debt. Given the fact’ that around 83%
of housing debt is debt taken out for the
purchase of a primary residence, our
study should cover around 71% of the
total debt of households. Furthermore,
indebted households’ average consump-

Chart 2

Schematic Representation of the Analysis
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(2) Austrian
Consumption Survey 2004/05
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According to the OeNB’s 2007 survey on housing financing.
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tion debt is in general much smaller than
their average housing debt; likewise,
tenants’ average housing debt is much
smaller than homeowners’ average hous-
ing debt. The same is true for back pay-
ments. That is why we believe that
excluding these loans should not have a
significant impact on potential bank
losses. Even in financial accounts data,
which refer to the household sector
(including also self-employed people,
nonprofit institutions serving house-
holds and private foundations) — and
do not classify all loans taken out for
housing purposes as housing loans —
housing loans accounted for some
61.5% of households’ credit liabilities,
while consumer loans accounted for
17.5% and “other lending” (e.g. loans to
self-employed persons) for 21% in 2007.

Of the 2,081 households included
in the HSHW survey, around 22% have
housing-related liabilities. We exclude
tenants’” housing loans and homeowners’
loans for other housing than their
home, which leaves us 17% (360 obser-
vations) of the total sample of house-
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holds which we consider to be relevant
in our analysis.

Table 1 compares the subsample of
indebted homeowners used in our
analysis with the rest of the dataset.
While this subsample consists of young,
highly educated houscholds with above-
average houschold size, income and
probability of employment, it is also the
subsample with the highest concentra-
tion of debt.

Chart 3 shows that among indebted
homeowners, too, a disproportionately
large part of housing wealth and debt
is held by higher-income housecholds
(Albacete and Wagner, 2009). The pos-
itive correlation between debt and
wealth also exists for financial wealth
(Fessler and Mooslechner, 2008).

Clearly, 360 houscholds is a rela-
tively small sample size. Furthermore,
we apply prediction methods in order
to calculate financial margins and the
amount of bank losses. While these
drawbacks of the analysis are problem-
atic, we still hope to get some insight
into the financial stress of households

Table 1

Descriptives of Indebted and Non-Indebted Homeowners and Tenants

Homeowners Tenants

indebted non-indebted'
Tenant/Homeowner
Age 44 55 45
University degree 17.5% 9.2% 9.3%
Unemployed 0.9% 11% 4.6%
Employed 791 % 53.5% 64.3%
Household
Number of children (<18 years of age) 0.84 0.34 044
Number of adults 2.08 2.08 1.60
Mean monthly net income (EUR) 3.029 2.623 2.140
Mean imputed financial wealth (EUR) 54.047 49105 22.006
Mean housing wealth (EUR) 314.654 389.314 131.954
Mean total housing debt (EUR) 92.850 1.855 2.604
Foreign currency housing loans for primary residence 29.8% 0.0% 0.0%
Mean number of loans among borrowers 1.3 1.2 11
N 360 725 996

Source: Authors’ calculations.

" “Non-indebted” refers to households that did not take out a loan to build or purchase their primary residence; these households may have taken

out other housing loans for other residences, though.
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Chart 3

Distribution of Austrian Households’
Debt and Wealth' per Income Quartile
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! Calculated only for households with housing loans.

under different scenarios. Also, we view
the analysis as a test for possible research
using data from the Eurosystem House-
hold Finance and Consumption Survey,
which will be available in 2011.

2.1 Financial Margins

To show the different impacts of using
different data sources to calculate a
financial margin, we use three different
variants with two different data sources
and one ad hoc variant. All of these are
used in the existing literature.

We define the financial margin FM,
of a household i as

FM:=Y —~BC,~DS,, (Def. 1)

where 7, is disposable household in-
come, BC, is basic consumption and DS,
is debt service. BC, should cover mini-
mum basic consumption for a given
income decile and household structure.

Financial margins are therefore a mea-
sure of how well a household is able to
make ends meet. While Y, and DS, are
available for each household analyzed in
the HSHW, we need to predict BC..
We use (1) the EU Statistics on Income
and Living Conditions (EU-SILC) 2008
(for detailed information, see Statistics
Austria, 2008), (2) the Austrian Con-
sumption Survey 2004/05 and (3) an
ad hoc method based on the minimum
of social benefits granted to predict
BC, for the indebted households in the
HSHW 2008.

(1) EU-SILC 2008

We use a question from the EU-SILC
survey about the minimum amount of
net income the household would need
to just be able to make ends meet. This
variable should in principle cover all
necessary expenses. It can be split up
into two parts: On the one hand, it
should include basic consumption, such
as expenses on food, clothes, transpor-
tation, childcare, heating, etc. On the
other hand, it should include rent (for
tenants) or debt service (for indebted
homeowners). Therefore, to get basic
consumption BC, from this measure
of basic living expenses, we subtract
rent and debt service in the EU-SILC
dataset.” To map BC, to the HSHW
dataset, we estimate equation (1) on
each household income decile in the
EU-SILC and use the resulting coeffi-
cients to predict the corresponding
values of BC, for each household in the
HSHW dataset,

In(BC,)=BY +B,4+BC +y'S +e, (1)
where Y is household net income, 4, is

the number of adults and C, the number
of children living in the household. S is

> Note that we subtract debt service in the EU-SILC survey as we prefer to calculate the financial margin using the
debt service variablefrom the HSHW survey, which has much richer information on the liability side.
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a vector with dummies for eight of the
nine Austrian provinces and g 1s a
normally distributed error term with
zero mean and ¢° variance. The fact that
income and the number of adults and
children are determinants of a house-
hold’s day-to-day basic consumption
needs is unambiguously clear. We add
dummies for Austria’s provinces to
control for possible differences in price
levels.

(2) Austrian Consumption Survey
2004/05

As a second variant, we use the expenses
on food, clothes, electricity, heating
and other maintenance expenses from
the Austrian Consumption Survey
2004/05. We regress this measure of
basic consumption, which is available for
every household according to equation
(1). This time, we do not apply decile
regression but estimate on the whole
dataset and introduce a constant.” Again,
we then use the resulting coefficients
to predict BC, for each household in the
HSHW dataset.

(3) ad hoc method based on minimum
social benefits

As a third variant, we use an ad hoc
method based on minimum
benefits. Social benefit systems vary
across Austria’s provinces. We choose
the minimum social benefits of the
province of Vienna (excluding benefits
for rents) granted to single-person house-
holds (BC ) as a measure of minimum
basic consumption. Basic consumption
of a household is then defined for each
household in the HSHW as

social
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BC,:=BC_, xES, (Def.2)
i Spi i

where ES, is the inverted new OECD

equivalence scale.’

2.2 Probabilities of Default,
Exposure at Default and Loss
Given Default

The percentage of vulnerable house-
holds is the key measure to monitor the
resilience of households under different
shocks, such as employment shocks and
changes in interest rates, asset prices,
exchange rates and repayment vehicle
yields. It is, of course, not the key mea-
sure to monitor possible bank losses. In
order to measure possible bank losses
under different stress scenarios, we need
to take into account the share of total
debt held by vulnerable households as
well as these households’ assets. We
assume a probability of default for each
household, pd.. A probability of default
of 1 is assigned to a vulnerable house-
hold, (FM, < 0), whereas a probability of
default of 0 is assigned to other house-
holds, (FM, > 0). Now we can define
the exposure at default (EAD), which
measures the percentage share of total

debt held by vulnerable houscholds,

EAD : = %{% x100, (Def. 3)

il

where D, is the debt of household i. The
HSHW includes data on households’
real estate wealth but no data on their
financial wealth. Therefore, we define
two measures of loss given default (LGD)
in percent, where the first measures

the share of debt held by vulnerable

We do not apply a decile regression because the income variable in the Austrian consumption survey is not as

precise as that in the EU-SILC. The results are pretty robust to the methods used, though.

* The weights are normally used to produce equivalence household income by multiplying household income by
I/ES, where ES is 1 for single person households; the weight increases by 0.5 each for additional adults
(>14 years of age) and by 0.3 each for children (<14 years of age).
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households that is not covered by their
real estate wealth,

Z‘pdiNl.[
LGD, : ==} 5 %100, with

(Def. 4)
v _{Dl. ~ REW, if REW, <D,

0 otherwise

where REW, is the real estate wealth of
household i.

Since most households do not only
hold real estate wealth but also financial
wealth, LGD, can be seen as an upper
limit for bank losses. For the second
measure of LGD, we need to impute
financial wealth from the SFHW. The
HSHW includes a huge number of so-
cioeconomic variables and indicators
about whether a household holds at
least some financial wealth of a certain
type (e.g. stocks, savings accounts,
etc.). These variables and indicators are
also included in the SFHW, so we can
use them for a prediction based on
regression. We estimate equation (2)
on SFHW data and use the resulting
coefficients to estimate total financial
assets (TFA) values for each household
in the HSHW dataset,

IN(TFA,)) = o+ B Y, + B.E +
2
+ﬁ30i+y,)(i+8i’ @)

where a is a constant, Y represents
household income, E, is the level of
education of the household head®, O,
stands for the household head’s occupa-
tional status, X is a vector of further
control variables, such as the household
head’s age and age squared, a dummy
for homeownership, a dummy for living

in a big city (Vienna) or not, and a
dummy for holding risky assets (stocks,
bonds, mutual fund shares), and ¢, is a
normally distributed error term with
zero mean and ¢’ variance. We adjust
the resulting values using the increase in
overall financial wealth from financial
accounts data. While the fit of the
model on SFHW data is arguably good,
the necessity to predict TFA is clearly
one of the many drawbacks we face
because of the lack of a dataset including
TFA, REW, debt, income and consump-
tion (all these measures will be included
in the upcoming Eurosystem House-
hold Finance and Consumption Survey).
After predicting via equation (2), we
define our second measure of LGD in
percent,

LGD, : L% 100, with

— zipdiNZ
= iD

i

(Def. 5)

i

5, |D.—REW —TFA if REW +TFA. < D,
N - 1 1 1 1 1 1
0 otherwise

3 Descriptives

Table 2 shows the percentage of vulner-
able households, EAD, LGD, and LGD,
for all three variants for which we cal-
culated financial margins.

The percentage of houscholds iden-
tified as vulnerable varies between 9.2%
(variant 1) and 15.6% (variant 3), which
seem to be plausible numbers. One
possible benchmark against which we
can compare our numbers in terms of
plausibility is the EU-SILC dataset it-
self, which contains all the necessary
information for calculating financial
margins.” We find a share of around 10%

In the HSHW, the household head is defined as the tenant or owner of the primary residence.

7 Note that EADs and LGDs cannot be calculated with EU-SILC 2008 data. For calculating the financial margin,

we subtract from household income the minimum amount of net income a household needs to just be able to make

ends meet (which includes debt service).

80

FINANCIAL STABILITY REPORT 19 — JUNE 2010



Stress Testing Austrian Households

Table 2

Percentage of Vulnerable Households, Exposure at Default and Loss Given Default

Variant (1) Variant (2) Variant (3)
Income % of EAD | LGD, | LGD, | % of EAD | LGD, | LGD, | % of EAD| LGD, | LGD,
quartile vulnerable vulnerable vulnerable

house- house- house-

holds holds holds
1 567 59 1.0 09 5.6 64 1.2 11 70.5 74 1.2 11
2 14.3 Al 13 11 18.3 9.2 2.3 2.0 276  11.8 24 2.0
3 12 05 0.0 0.0 53 | 44 1.0 0.6 79 57 1.3 0.7
4 10 08 0.2 0.1 09 19 0.5 0.3 11 2.0 0.5 0.3
Total 92 143 2.6 21 1.7 219 5.0 4.0 15.6 265 54 4.1

Source: Authors’ calculations.

Note: Variant (1) uses EU-SILC data as the source for imputing basic household consumption, variant (2) uses the Austrian Consumption Survey

2004/05, and variant (3) uses an ad hoc method based on minimum social benefits.

of vulnerable households. Our numbers
are also in line with the results of Beer
and Schiirz (2007), who find a 9% to
9.5% share of vulnerable Austrian
households.

By predicting mean expenditure
values from an expenditure survey across
all income deciles, Johansson and Pers-
son (2006) find that 6.3% of indebted
Swedish households (accounting for
5.6% of total debt) are vulnerable. In
his study on Norway, Vatne (2006)
identifies 19% vulnerable households
(holding 16% of total debt) by defining
the level of necessary consumption for
an average houschold over varying
household sizes. Danmarks National-
bank (2007) finds that the Danish
EAD ranges between 4% and 15.5%,
depending on the definition of basic
consumption in the financial margin.
In a study on Chile, Fuenzalida and
Ruiz-Tagle (2009) use slightly different
definitions of a negative financial margin
and find that 9.5% to 13.6% of Chilean
indebted houscholds (holding 16.1% to
20.2% of total debt) are vulnerable.
Zajaczkowski and Zochowski (2007)
find that around 12% of Polish house-
holds were vulnerable in 2006 and held
around 15% of total household debt.
The authors use a minimum social ben-

efit concept to define basic consumption.
According to Herrala and Kauko (2007),
who use quite a different approach based
on households” opinions, 13% to 19%
of indebted Finnish households are dis-
tressed. Using several approaches such
as financial margins and opinions, Hollo
and Papp (2007) find that the share of
vulnerable households in  Hungary
ranges between 2% and 7.4%, while
EAD is between 3.5% and 22%.

In Austria, vulnerable homeowning
households have, on average, lower
incomes, higher debt and a higher likeli-
hood of a female household head than
non-vulnerable households. Further-
more, it is remarkable that they have,
on average, more loans (1.5 loans instead
of 1.3), which could be indicative of
different — maybe informal — lending
channels.

Table 2 suggests that the share of
vulnerable households is quite sensitive
to the applied method of identification.
At the same time, the patterns of these
shares in relative terms over the income
quartiles and concerning EAD and
LGD seem to be quite robust across
the different methods applied. The
percentage of vulnerable houscholds,
i.e. households with a negative financial
margin, decreases with household in-
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come. EADs are highest in the second
income quartile, even though the share
of vulnerable households is much lower
than in the first income quartile. In two
of the three scenarios, the vulnerable
houscholds in the highest income quar-
tile hold a disproportionately high
amount of debt. The same is also true
for the total in all variants. This shows
that the few vulnerable households in
the higher income quartiles hold, on
average, much higher amounts of debt
than lower-income households. LGD,
and LGD, results show that most
liabilities are covered by houscholds’
assets which, in the case of indebted
homeowners, are mostly real estate
assets.

The values of our vulnerability indi-
cators (share of vulnerable households,
EAD or LGD) should not be compared
directly with those obtained in bank
stress tests. We may use the same term,
but there are several differences. First,
our indicators additionally capture house-
hold lending channels other than banks,
such as loans from other households,
employers or other private lenders. These
loans are probably subject to higher
risks of debt default because of the lack
of monitoring in these more informal
channels. Second, our definition of
vulnerable households assumes that as
soon as a houschold has a negative
financial margin, its probability of
default is 1. This is of course a very
strong assumption, because in reality,
such a household is likely to find other
ways of making ends meet, such as
renegotiating the loan contract with
the bank or asking family or friends for
help. In particular, the incentive of
searching for such alternative solutions
could be higher in Austria than in other
countries, because the cost of personal
bankruptcy is much higher: In Austria,
the insolvent person’s entire wealth
and income will be liquidated up to a

certain minimum level; by comparison,
in some U.S. states, only debt securities
are liquidated.

4 Stress Scenarios

In this section, we show how the share
of vulnerable households shifts under
different stress scenarios and calculate
the resulting EADs and LGDs of those
shifts. While the previous section pro-
vided some insight into the amount of
vulnerable households and what this
means in terms of lending risks and the
risks of losses for banks, this section
aims to give us some idea about the
resilience of households against different
shocks. Comparing the effects of dif-
ferent shocks could be valuable in terms
of policy advice, even if the share of
vulnerable households can in general be
over- or understated and we cover only
first-round effects.

We performed the stress tests using
all three definitions of basic consump-
tion, but for reasons of clarity, we
present the results of variant (1) only,
where basic consumption is imputed from
EU-SILC 2008 data. We take the first
variant to calculate bank losses because
it delivers the most plausible share of
vulnerable households compared with
the EU-SILC benchmark. These results
are also representative — in terms of di-
rections and relative magnitude of the
changes — of the other two definitions.

4.1 Rising Interest Rates

A rise in the interest rate is a shock to
the households’ debt service DS, but
— at least in the short term — just for
households which have variable interest
loans. We assume that in the long run,
even fixed interest loans are affected by
such a shock due to a renegotiation of
interest rates. A household’s debt service
consists of two parts, amortization and
interest payments. Obviously, interest
payments are the part affected by an
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interest rate rise. In our sample, around
66% of indebted households hold at
least one variable interest loan. For
these loans we increase the debt service
in line with the assumed rise in the
interest rate and assuming that the loan
(and interest) is still repaid according to
schedule, i.e. without expanding the
maturity of the loan. In the long-term
scenario, we make these adjustments
also for the remaining (fixed rate)
loans.

Table 3 describes the resulting
changes in the share of vulnerable house-
holds, EAD, LGD, and LGD, different
increases in the interest rate.

Increases in interest rates have a
strong positive effect on the proportion
of vulnerable houscholds. A rise by
1 percentage point raises the share of
vulnerable households in the short (long)
run by 0.6 percentage points (0.9 per-
centage points). In an extreme scenario,
where interest rates increase by 3 per-
centage points, the share of vulnerable
households rises by even 2.8 percentage
points (3.8 percentage points), which is
a 30% (41%) higher share than in the

baseline scenario. These effects are the
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strongest among the results of all stress
scenarios, as every household’s debt
service — regardless of the type of loan —
is affected by such shock.® The effect on
debt at risk or EAD is even stronger
than that on the proportion of vulnerable
households. In the extreme scenario of
an interest rate increase by 3 percentage
points, EAD rises by 50% in the short
and 64% in the long run. This means
that the debt of the newly identified
vulnerable households is higher than
the debt of those which are vulnerable
in the baseline scenario. The former are
households with higher incomes, as
debt rises with household income in the
group of indebted households. If we
take into account wealth, the LGD
indicators show that most of the debt
of newly identified vulnerable house-
holds is covered by their wealth, mainly
real estate. The fact that LGD, does not
rise after the second and third increase
in interest rates supports the idea that
the newly identified vulnerable house-
holds are wealthier. Finally, it is worth
mentioning that the short-term effects
are quite substantial in comparison
with the long-term effects, which can

Table 3

Short- and Long-Term Effects of Interest Rate Increases

Interest rate increase by

Baseline scenario | 1 percentage point | 2 percentage points | 3 percentage points
Short-term
% of vulnerable households 9.2 9.8 111 120
EAD 14.3 16.8 19.8 214
LGD, 2.6 37 39 41
LGD, 2.1 29 29 29
Long-term
% of vulnerable households 9.2 101 119 13.0
EAD 14.3 17.6 21.3 23.5
LGD, 2.6 4.0 4.3 At
LGD, 21 32 33 33

Source: Authors’ calculations.

5 With the rare exception of zero interest loans (mainly loans from friends and family).
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be explained by the high share of vari-

able rate loans in Austria.

4.2 Rising Unemployment

When an employed household member
loses his or her job, this is a shock to the
household’s income Y. As not every
working person in an economy has the
same probability of becoming unem-
ployed, we first need to define the
probability of becoming unemployed
for each working homeowner in our
sample. Note that we do not model un-
employment for other working persons
in the same household because we do
not have enough information for a
proper model. This, of course, implies
that the decline in income for house-
holds with more household members
may be underestimated because their
contribution to household income is
not affected by our unemployment
stress scenario. We estimate a logistic
model — which is here represented as
single layer perceptron — to get proba-
bilities of unemployment for all home-
owners pu,,

pu, = Pr(unemployed | X') =

3

where () is the cumulative distribution
function of the logistic distribution, and
X is a vector of independent variables
including gender, education, household
income, a dummy for a partner times a

dummy for employment of the partner,
province, number of adults, number of
children, age and age squared of the
household head. Logit coefficients show
expected signs, e.g. higher education
significantly lowers the probability of
unemployment, and having an employed
partner significantly increases the prob-
ability of unemployment, which can be
ascribed to the broader base of income
resources in the household.

To calculate a rise in the unemploy-
ment rate, we use the resulting coef-
ficients to estimate the probability of
unemployment by increasing the con-
stant of the model until the rate of
unemployment matches a certain value.
After a probability of being unemployed
is assigned to each person, we draw
from a uniform distribution a random
real number 7, € [0;1] for each single
person. If pu, >n,, we designate the per-
son as unemployed, assume that he or she
receives 55% of the monthly salary in
unemployment benefits according to the
current Austrian unemployment benefit
rules, and subtract 45% of the person’s
wage from total household income. We
repeat these steps 1,000 times using
Monte Carlo simulation, each time
calculate the vulnerability indicators,
and finally take the mean of each one of
these indicators over all simulated
draws.

Table 4 describes the changes in the
share of vulnerable households, EAD,

Table 4

Effects of a Rise in the Unemployment Rate

Increase in overall unemployment rate by
Baseline 1 percentage point | 2 percentage points | 3 percentage points
scenario
% of vulnerable households (mean) 9.2 9.3 9.3 94
Mean EAD 14.3 144 14.5 14.6
Mean LGD. 2.6 2.6 2.6 2.6
Mean LGD, 21 21 21 21

Source: Authors’ calculations.
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LGD, and LGD, resulting from different
changes in the overall unemployment
rate.’

A 1 percentage point increase in the
overall unemployment rate raises the
share of vulnerable households from
9.2% to 9.3% and the share of their
debt from 14.3% to 14.4%, but it does
not change the risk of bank losses. Even
the extreme scenario of an increase in
the overall unemployment rate by 3 per-
centage points does not essentially change
the LGD indicators. These results are
in line with those of other studies. For
example, Johansson and Persson (2006)
find that an increase in the unemploy-
ment rate by 1 percentage point makes
the proportion of vulnerable households
and the EAD rise by 0.2 percentage
points, while LGD remains unchanged,
even in the extreme scenario.

Thus, the effects of unemployment
shocks are much weaker than those
of interest rate shocks. There are two
reasons for this. First, an unemployment
shock can be at least partially absorbed
by a household using the income of
other household members who are still
in employment. Therefore, single or
single-parent households are much more
vulnerable to unemployment shocks
than other households. Second, although
every employed person is exposed to
the risk of becoming unemployed, the
group of homeowners, on which we
focus, certainly has a lower probability
of becoming unemployed than other
groups (e.g. tenants). Table 1 shows that
only 0.9% of indebted homeowners are
unemployed, while this rate is 4.6% for
tenants. Likewise, the share of home-
owners with a university degree is
considerably higher (17.5%) than the
share of tenants with such a degree
(9.3%), which also increases the proba-
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bility that the former do not lose their
job. Finally, table 4 shows that, contrary
to the interest rate shock scenario, the
unemployment shock scenario tends to
make low-income households vulnera-
ble, as evidenced by the fact that the
relative increase in the proportion of
vulnerable households in the extreme
scenario of a 3 percentage point increase
in overall unemployment is higher (1.6%)
than the increase in EAD (0.8%),
suggesting that the new debt at risk is
held by poorer households with rela-
tively low levels of debt and wealth.
This result makes perfect sense because
our logistic model design allows the
unemployment shock to be selective on
those people who have a higher proba-
bility of becoming unemployed (e.g.
less educated or low-income household

heads).

4.3 Changes in Asset Prices

Changes in asset prices are shocks to
households’ real estate wealth or their
total financial assets. Such changes
should in principle affect LGD, and
LGD, only, but for households with
bullet loans, they also affect the amount
saved in the repayment vehicle (see
section 4.4.2). Therefore, asset price
shocks can also change the share of
vulnerable households and thus EAD,

Table 5

Effects of Asset Price Changes

Decrease in real estate wealth by

0% ‘ 10% ’ 20% ‘ 30%
Decrease in total financial wealth by

0% 21 2.3 2.6 29

10% 21 24 2.7 30
20% 21 24 2.7 31
30% 2.2 2.5 2.8 31

Source: Authors’ calculations.

? Based on the HSHW 2008 data, a change in the general unemployment rate by I percentage point translates into
a 0.4 percentage point change in the unemployment rate of homeowners.
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which is not considered in this scenario.
Table 5 describes the changes in LGD,
resulting from different changes in
asset prices.

According to table 5, LGD, is much
more sensitive to changes in real estate
wealth than to changes in financial
wealth. This is not very surprising,
given that the real estate wealth of the
households covered here is six times
higher than their financial wealth (see
table 1). In a scenario in which house
prices and financial asset prices fall by
30%, LGD increases by 50% from
2.1% to 3.1%. These are the second
strongest effects — after the long-term
effects of an interest rate shock — that
our stress tests showed. However, a
drop in house prices by as much as 30%
is a very low probability event, at least
for Austria.

4.4 Other Shocks

4.4.1 Changes in Exchange Rates

A rise in the exchange rate is a shock to
the houscholds’ debt service DS,, but
just for the households with foreign
currency loans." In Austria, foreign
currency loans — especially loans de-
nominated in Swiss francs — are quite
common (Beer et al.;, 2010). Around
29% of indebted households have at
least one foreign currency loan. Mostly,
these loans are bullet loans, which
means that the entire principal of the
loan is due at the end of the loan term
and the borrower saves for repayment
in a repayment vehicle. For our stress
test, we construct a hypothetical debt
service by defining the necessary
regular payments a household has to
make into repayment vehicles given the

amount and maturity of the loan and by
defining an assumed typical yield for
cach repayment vehicle. A change in
the exchange rate affects the regular
payments for the rest of the maturity.
For example, if the value of the Swiss
franc against the euro increases, the
total value of the loan rises, too, and
the regular payments into the repay-
ment vehicle rise accordingly. Note
that in this scenario, we neglect possi-
ble changes in the interest for (or value
of) the money already paid into the
repayment vehicle before the shock
occurs, and we also neglect possible
changes that might occur at a later
time. Furthermore, we again assume
that the maturity does not change and
that the households need to adapt their
regular payments immediately. Table 6
describes the resulting changes in the
share of vulnerable households, EAD,
LGD, and LGD, for different changes in
the exchange rate.

The appreciation of the foreign
currency in which households hold
their debt has only moderate effects on
the proportion of vulnerable house-

Table 6

Effects of an Appreciation of the Loan
Currency against the Euro

Appreciation by
Baseline o o 9
. 1% 2% 5%

scenario
% of vulnerable
households 9.2 94 94 9.8
EAD 14.3 14.6 14.6 151
LGD, 2.6 2.7 2.7 2.7
LGD, 2.1 2.2 2.2 2.2

Source: Authors’ calculations,

19 We are aware of the fact that a change in exchange rates could also be a shock to households’ income if the wages
of household members are denominated in_foreign currencies (e.g. if people work abroad or for foreign companies
which pay their wages inforeign currency). Furthermore, an exchange rate shock would be less severefor a house-
hold which holds debt in foreign currency but at the same time earns income in the same currency. We ignore both

possibilities in our stress test. Asfar as we know,_ﬂ)reign currency income is very uncommon in Austria.
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holds and EADs. For example, a 5%
appreciation of the Swiss franc against
the euro increases the share of vulner-
able households from 9.2% to 9.8%,
while the EAD rises from 14.3% to
15.1%. Still, even an appreciation by 1%,
which translates into a rise in the share
of vulnerable households by 0.2 per-
centage points, results in a small rise in
LGDs.

Remarkably, an increase in the un-
employment rate by 3 percentage points
also translates into a 0.2 percentage
point rise in the share of vulnerable
households but has hardly any effect on
LGD. Obviously, the households that
are newly identified as vulnerable in the
exchange rate scenario, especially those
with a very small positive financial
margin, hold comparably high amounts
of debt. This is not surprising, as we
know that foreign currency loans
started to become popular in the late
1990s, and the outstanding debt in this
category (mostly in terms of total debt
minus cumulated payments into repay-
ment vehicles) is still quite high, even
that of higher-income households.

Furthermore, it is quite obvious
that a 1% appreciation of the foreign
currency is a more probable event than
a 3 percentage point increase in un-
employment. In the current economic
situation, even appreciations by much
more than 5% cannot be ruled out and
would lead to much higher EADs and
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LGDs. An appreciation by 30% would
result in an LGD, of 3.4% and an LGD2
of 2.6%, again even though just 29%

are exposed to the shock.

4.4.2 Changes in the Repayment Vehicle
Yield

In this scenario, we test the effect of a
decrease in the assumed yields of the
repayment vehicles. This is a shock to
the households’ (hypothetical) debt ser-
vice DS, but just for those households
which have bullet loans. Note that as in
the last scenario, we neglect possible
changes in the interest for (or value of)
the money already paid into the repay-
ment vehicle before the shock occurs,
and we also neglect possible changes at
a later point in time. Furthermore, we
again assume that the maturity of the
loans does not change and that the
houscholds need to adapt their regular
payments immediately. Table 7 describes
the resulting changes in the share of
vulnerable households, EAD, LGD, and
LGD, for different changes in the repay-
ment vehicle yield.

The effects are very similar to those
of the previous scenario, in which
the foreign currency appreciates. A
decrease in the repayment vehicle yield
by 3 percentage points leads to a
moderate rise in the proportion of
vulnerable households from 9.2% to
9.6% and of the EAD from 14.3% to
15.4%. LGD, changes from 2.1% to

Table 7

Effects of a Decrease in the Assumed Yield of Repayment Vehicles for Bullet Loans

Decrease in yield by

Baseline scenario 1 percentage point | 2 percentage points | 3 percentage points

% of vulnerable households 9.2
EAD 143
LGD, 2.6
LGD, 2.1

Source: Authors’ calculations.

9.2 9.5 9.6
14.3 15.2 154
2.6 2.7 2.8
2.1 2.2 2.2
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2.2%. This similarity is not surprising
as most (72%)"" foreign currency loans
are bullet loans and therefore, the same
households are hit by both shocks. The
difference resides in the channel
through which the shock is transmit-
ted. While exchange rate shocks change
the entire amount of the loan that has
to be paid back at maturity, yield shocks
increase the amount the household has
to save regularly in order to pay back
the whole loan amount at maturity.
Through these two different channels,
the two shocks increase the household’s
regular and/or its hypothetical debt
service. Nevertheless, a decrease in the
yield by 3 percentage points can be
considered as quite a low probability
event, because the majority of repay-
ment vehicles used are life insurance
products.

4.4.3 Combined Scenarios

We combine the two scenarios of a
decrease in asset prices and an appreci-
ation of the foreign currency in which
loans are denominated to document the
risks arising from foreign currency
loans, which are mostly bullet loans
linked to a repayment vehicle. In the
unemployment scenario, an increase in
vulnerable households by 0.2 percent-
age points has no effect on LGD,. By
contrast, in the combined scenario, a
rise in the share of vulnerable house-
holds by 0.2 percentage points resulting
from an appreciation of the foreign
currency by 1% that goes hand in hand
with a 20% decrease in wealth trans-
lates into a rise of LGD, by 0.8 percent-
age points. These differences clearly
result from the heterogeneous structure

of houschold debt among different

types of households. Note that whereas
most households are just exposed to
interest rate shocks, unemployment
shocks and asset price shocks, house-
holds with foreign currency bullet loans
are exposed to all our shock scenarios
— including exchange rate shocks and
repayment vehicle yield shocks. In par-
ticular, the asset price shock reduces
not only houscholds’ wealth but also
parts of their cumulated payments into
repayment vehicles, which our scenario
does not cover.

In an unstable economic environ-
ment, combined scenarios may be quite
likely. Under these scenarios, the
households that are exposed to many of
the risks assumed in the scenarios are
hit hardest, and the banking sector’s
risk of loan losses increases as the risks
multiply. Still, to model multiple
shocks in a meaningful way, we would
need much better data that allow much
more elaborated models using micro
simulations.

5 Conclusions

The sharp increase in household debt
over the past decades has raised ques-
tions about the sustainability of this
debt and about possible risks for the
banking sector. As the U.S. subprime
crisis and its repercussions recently
demonstrated, even a relatively small
number of indebted households can
produce heavy turmoil if the sustain-
ability of their debt is in question.

In the case of Austria, the relatively
high share of foreign currency loans
— usually bullet loans linked to repay-
ment vehicles — is a reason for additional
concern. In this case, a household takes
on exchange rate risk combined with

"' We think that this number could be understated as some households taking part in the survey may not have real-

ized that paying into a repayment vehicle (instead of directly paying back the loan) implies having a bullet loan.

This fact may also lead to a downward bias for the repayment vehicle scenario.
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the risk of a change in the value and
yield of the repayment vehicle, i.e. the
household acts as a carry trader.

Macrodata are of limited use in the
analysis of the risks to financial stability
resulting from household debt, as it
is neither possible to differentiate be-
tween housecholds that hold debt and
those that do not, nor is it possible
to combine data on households’ debt
with data on their assets. Furthermore,
macrodata do not include information
about which households hold the risky
forms of debt, e.g. foreign currency
loans, and which households hold
enough assets to cover their debt. In ad-
dition, it remains unclear how up to
date and complete the information of
banks is about the vulnerability of their
clients, as we discuss in section 1.

Given all these facts, many authori-
ties dealing with financial stability are
increasingly using microdata to analyze
and predict financial stability risks
resulting from household debt. We
employ available Austrian microdata to
get first insights into these risks. These
data are far from ideal, and more com-
prehensive surveys, which include de-
tailed information on households’ assets
and liabilities, like the upcoming Euro-
system Household Finance and Con-
sumption Survey, are urgently needed.

Stress tests of banks usually use big
datasets gathered from banks; informa-
tion on individual households is very
limited, though. In the recently con-
ducted stress tests of houscholds (using
survey data), it is the other way round:
The datasets are, in general, relatively
small but the information on individual
households is usually quite rich. There-
fore, the stress tests are not substitutes
but complements.

Stress tests of banks are arguably
better suited for estimating the aggre-
gate amounts of EAD and LGD and,
therefore, better suited for getting an

Stress Testing Austrian Households

idea of possible bank losses under dif-
ferent scenarios. Stress tests of house-
holds using survey data may be superior
in showing the mechanisms of possible
default at the micro level and may,
therefore, help identify groups of debt-
ors which are especially vulnerable.
Furthermore, they can show what shocks
are particularly dangerous for different
groups of households. Another advantage
may be that certain measures of proba-
bilities of default are not inferred from
the past but can be based on an assess-
ment of the actual houschold budget.
Clearly, further research and the devel-
opment of more elaborate methods are
necessary.

Still, we find that the households
holding the biggest part of total house-
hold debt, i.e. indebted homeowners who
took out loans for their primary resi-
dence, have higher levels of education,
income and wealth than the others. This
finding ties in with international evi-
dence (e.g. Johansson and Persson, 2006).

We analyze the debt of homeowners
for their primary residence; our study
therefore covers around 71% of house-
holds’ total debt. Using different ap-
proaches, we find that around 9.2% to
15.6% of those are vulnerable, i.c. they
have a negative financial margin. Under
the assumption that all households with
a negative financial margin have a prob-
ability of default of 1, the EAD is 14.3%
and LGD, is 2.6% (considering only real
estate wealth to cover debt) and LGD, is
2.1% (considering real estate and finan-
cial wealth). We stress the indebted
households’ finances by assuming dif-
ferent types of shock scenarios. The
rising interest rate scenario has the
strongest impact (even in the short
term), due to the fact that around two-
thirds of debtors in Austria have vari-
able rate loans. The rising unemploy-
ment scenario shows fairly moderate

effects. On the one hand, the probability
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of homeowners getting unemployed is
much lower than that of tenants, and
the indebted homeowners group is, on
average, better educated and has a higher
income. Furthermore, those who get
unemployed in the group of indebted
homeowners are more likely to have a
lower level of education, income and
outstanding debt. This is why the
increase in EAD is relatively small in
relation to the increase in the share of
vulnerable households compared with
the other stress scenarios. We also check
how changes in asset prices change
LGD, and find that changes in real estate
wealth are much more harmful than
changes in total financial wealth.

Our stress tests of households
holding debt denominated in foreign
currency or holding bullet loans focused
on an appreciation of the respective
foreign currency relative to the euro
and on changes in the repayment vehicle
yield. Given the fact that just a small
subsample of households is affected, the
effects of these changes on the share of
vulnerable households and the other
measures are remarkable. Obviously, in
particular households holding bullet
loans that are denominated in foreign
currency and linked to a repayment
vehicle could suffer from a combination
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