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Abstract

Household borrowing in a foreign currency is a widespread phenomenon in Austria.
Twelve percent of Austrian households report their housing loan to be denominated in
either Swiss franc or Japanese yen for example. Yet, despite its importance, peculiar
character, and immediate policy concerns, we know too little about the attitudes and
characteristics of the households involved in this type of carry trade.
We analyze a uniquely detailed financial wealth survey of 2,556 Austrian households
to sketch a comprehensive profile of the attitudes and characteristics of the
households involved. We employ both univariate tests and multivariate multinomial
logit models.
The survey data suggests that risk-loving, wealthy, and married households are more
likely to take a housing loan in a foreign currency. High-income households are more
likely to take a housing loan in general. These findings may partially assuage policy
concerns about household default risk on foreign-currency housing loans.
Keywords: foreign currency borrowing, mortgages, banking sector, Austria, Swiss
francs.
JEL: G21, G15, F34, F37.

I. Introduction
Investors borrowing in a low-yielding currency and investing in a high-yielding
one, in a so-called “carry trade”, are now a widespread phenomenon. Galati, Heath,
and McGuire (2007) for example estimate that the Swiss franc-denominated global
claims, which likely reflect the amounts of money in carry trade, reached a staggering
$ 678 billion in the first quarter of 2007, almost double the estimated 2006 Gross
Domestic Product for Switzerland.
While large financial institutions and leveraged institutions, such as hedge
funds, have been traditionally the main parties in most carry trades, in some countries
carry trade activity is now also widespread among households. In Austria, for
example, twelve percent of households report their housing loan to be denominated in
foreign currency, mostly Swiss franc and Japanese yen.
The choice of the Swiss franc for a housing loan is especially peculiar, as
Austria adopted the euro immediately in 1999. 320 million people currently use the
euro as legal tender, less than 8 million people the Swiss franc. Hence, an Austrian
household taking a housing loan in Swiss franc is in this respect like a Minnesota
household getting a loan in Canadian dollar, a phenomenon one could dub a
“dollarization-in-reverse”.
What makes this widespread borrowing in Swiss franc further noteworthy is
that Austrian households, which are otherwise known to be conservative investors,
willingly take extra risks through other novel features of Swiss franc loans, such as its
variable interest rate and a repayment vehicle often invested in equity.

The concern about “household carry traders” being less sophisticated than the
real ones is therefore not without grounds. “Typical [institutional] carry trade
investors are steeped in the complexities of currency risk and far more likely to
protect themselves when engaging in currency bets than ordinary borrowers” (Perry
(2007)). If indeed financially illiterate and exposed, Austrian household carry traders
may pose an immediate and systematic credit risk to the lending institutions, should
an unexpected and sharp appreciation of the Swiss franc coincide with a drop in
returns on the underlying equity repayment vehicle of the loan, for example, a
scenario that is not too farfetched but with potentially thorny cross-border policy
implications. In addition, these carry traders may also be jeopardizing their
comfortable retirements (as in Lusardi and Mitchell (2007) for example) – possibly an
Austrian governmental policy concern.
Yet, despite their widespread presence, peculiar character, and related policy
concerns, very little is known about the main agents in the household carry trade. This
paper aims to fill this gap, in two ways. First, we draw upon existing sources to sketch
a comprehensive profile of the parties and contracts involved in a typical Austrian
household carry trade. Second, we analyze data from a uniquely detailed 2004
financial wealth survey of 2,556 Austrian households to determine how financially
educated, risk averse and wealthy for example the household carry traders are. We
employ both univariate tests and multivariate (multinomial) logit models to analyze
the correspondence between household borrowing and the households' attitudes and
characteristics.
We find an interesting pattern in the configurations of parties and contracts
involved in the Austrian household carry trades. In particular, financial advisors that
2

are not directly connected to any of the credit granting institutions seemingly play a
important role in arranging some of the contracts. Despite the role of these financial
advisors, the survey data nevertheless suggests that risk-loving, wealthy, and married
households are more likely to take a housing loan in a foreign currency. High-income
households are more likely to take a housing loan in general. These findings therefore
may partially assuage policy concerns about household default risk on foreign
currency loans.
We organize the rest of the paper as follows. Section II first describes the recent
developments and main features of foreign currency household loans in Austria; it
then discusses the role of the banks and financial advisors in this household carry
trade, and finally turns its attention to its main players, the households. Section III
describes the data and our empirical methodology. Section IV discusses the results
and Section V concludes.

3

II. Austrian Household Carry trades
A. Household Loans in Foreign Currency
Loans to Austrian households in foreign currency have been growing rapidly
since the late 1980s and are now a widespread phenomenon (Figure 1). By the end of
2007, more than  32 billion ($ 50 billion) were outstanding in loans to Austrian
households in foreign currency, almost 30 percent of the total amount of loans that
were made to Austrian households (Figure 1, Top Panel).

[Figure 1 around here]

From the late 1980s to late 2006, annual growth rates of household loans in
foreign currency exceeded growth rates of household loans in domestic currency by
far, except during a few months in the late 1980s and early 1990s (Figure 1, Middle
Panel). Between 1995 and 1999, the amount of household loans in foreign currency
practically doubled every year, rising from about  480 million in early 1995 to
almost  13 billion at the end of 1999. Since late 2006, loans in foreign currency are
becoming somewhat less popular. Loans to households in Swiss franc are by far the
most common, accounting for more than 95 percent of all household loans in foreign
currency (Figure 1, Bottom Panel).
Besides many standard features, these household loans have a few rather
peculiar characteristics (Würz and Hubmer (2006), Tzanninis (2005)). A typical
foreign currency loan to an Austrian household is predominantly used for purchasing
a house and has a size of about EUR 100,000; has a maturity of between 15 and 25
4

years; is secured by real estate collateral but has a lower loan-to-value ratio (usually
70%) than a comparable euro-denominated loan; it usually also has a variable interest
rate that is set at a spread of around 150 basis points above the 3-month LIBOR of the
respective loan currency and repriced every three months; is a balloon loan (involving
monthly payments of interest only, with full principal repaid at maturity); offers the
borrower the option to switch to another currency (including the euro) at contractually
specified roll-over dates (usually the repricing dates) for a fee; has forced conversion
clauses, allowing the bank to convert the loan into a euro loan at any time without the
borrower's consent; and is usually coupled with a repayment vehicle (usually a life
insurance contract or a mutual fund) to which monthly payments are made and which
is to be used to repay the principal at maturity.
We now describe the main parties in the market for household loans in foreign
currency. We focus our discussion on the housing loans in Swiss franc. This type of
loans is the most prevalent and a description of their main characteristics can be
reasonably well pieced together from the various sources we had access to. We first
briefly discuss the supply by banks of Swiss franc housing loans and then describe the
role of the financial advisors as brokers. The main focus of this discussion and our
subsequent empirical analysis will be on the households, however, as it is their
demand that seems to be driving this market.
B. Supply by Banks
Banks claim that the market for Swiss franc housing loans is actually very
demand-driven and that the intensity of competition in the Austrian banking sector
does not allow them not to offer Swiss franc housing loans (Jetzer (2005)). This claim
5

is consistent with the findings of Tzanninis (2005) and the observation by Boss
(2003), p. 45, that intermediation spreads1 in the Austrian banking sector are lower in
foreign currency lending (110 to 140 basis points) than in domestic currency lending
(200 to 400 basis points). However, banks’ claims could also be partly self-serving.
To minimize legal and reputational risks, banks indeed need to be very careful not to
be seen pushing Swiss franc loans and allege especially to worry about the possible
legal actions of the many debtors if these loans turn out to be a bad investment (Boss
(2003)).
Besides worrying about the legal issues in offering Swiss franc housing loans,
Austrian banks also face a potential currency mismatch between these loans and their
deposits that are mainly in euros. To refinance their Swiss-franc loans, Austrian banks
are relying mainly on Swiss-franc-denominated interbank loans, issuance of Swissfranc-denominated securities, or off-balance-sheet transactions denominated in that
currency (e.g. currency swaps). For large banks, such refinancing may have turned
out to be actually less expensive than attracting more core deposits (Boss (2003)). But
for the many banks in Vorarlberg and Tyrol for example (where Swiss franc
borrowing is most widespread) that are small and not rated themselves, interbank
borrowing can be a more expensive or less accessible source of funding than core
deposits. The few foreign banks that are also sourced in Swiss franc are not major
providers of Swiss franc housing loans. Securitization of Swiss franc loans is also not
a viable option as there is simply no demand for it.

1

The intermediation spread is defined as the difference between the average interest rate charged on
lending to non-banks and the average rate charged on interest-bearing liabilities (interbank deposits,
customer deposits, own securities issued).
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Banks also need to deal with the currency-risk-induced credit risk embedded in
the Swiss franc housing loans. As mentioned, most Swiss franc loan contracts allow
banks to force conversion into the euro, an option banks will use if the borrower
cannot afford the loan any more (for example, in case the household’s income
dropped). Surprisingly, exchange rate fluctuations are not that important in this
context. A few years ago, for example, when the appreciation of the yen against the
euro led to widespread losses for the households and − consequently − increases in
credit risk for the banks, industry observers noted that banks rarely triggered the
conversion clause on any of the many yen loans they then had in their portfolios.
Forced conversion − it is widely recognized − gives rise to problems in practice as
borrowers may contest the banks’ assessment and expectations about the current and
future macro-economic conditions. And unless the borrower is in a distressed – and
hence weakened – position, the banks may be unwilling to go through this trouble.
C. Brokerage by Independent Financial Advisors
In contrast to banks, independent financial advisors and financial advisory firms
(like AWD) seemingly market Swiss franc loans more actively to bolster and sustain
household demand (Boss (2003); Tzanninis (2005)). Data from the 2004 financial
wealth survey of Austrian households for example (we will describe the survey in
more detail later and employ it in our empirical investigation) suggests that
independent financial advisors are an important source of information on financial
matters for households that have taken out foreign currency loans. 27 percent of
households with a foreign currency loan mentioned independent financial advisors as
one of their information sources on financial matters, compared to only 13 percent of
7

households that have taken out a loan in euros. Households with foreign currency
loans consult their bank only slightly less often (86 percent) than households with a
euro loan (88 percent).
Why are independent financial advisors apparently less apprehensive about
pushing Swiss franc loans, because – as banks – advisors are also liable for their
advice?2 The sales commissions involved may provide an explanation. Indeed,
independent financial advisors receive sales commissions also on the repayment
vehicles (in particular those based on life insurance products) that underpin most
Swiss franc loans. These may provide the advisors with monetary incentives to prefer
pushing Swiss franc loans. Often it is not even possible to amortize Swiss franc loans
in a regular way, especially not (and this should therefore not come as a surprise)
when obtaining these loans through independent financial advisors, a study by the
Bundesministerium für Soziales und Konsumentenschutz suggests (BMSK (2007)).
How can independent financial advisors actually push Swiss franc loans? The
way independent financial advisors operate in general may determine the choice
households make. It is not clear whether independent financial advisors usually
include an all-in-cost comparison of euro and Swiss franc loans. If financial advice
focuses only on the nominal interest rate differential, this may have convinced
households to borrow in Swiss franc, as Swiss franc loans will always have appeared
cheaper.
D. Demand by Households

2

Though admittedly, as the loans are eventually taken from the banks, it seems not easy to separate the
banks entirely from the independent financial advisors in this “game”.
8

1. Reasons for Carry Trade

a) Interest Rate
One of the main reasons for the attractiveness of Swiss franc loans appears to be
that interest rates on such loans have been lower than comparable interest rates in
euro (and its predecessor currencies) during most of the recent past (Abele and
Schäfer (2003), Boss (2003), Tzanninis (2005)). In addition, the exchange rate of the
franc vis-à-vis the euro (and the currencies of the Deutsche Mark block) has been —
and is still perceived to be — quasi-fixed. This perception is not surprising given that
the volatility of the franc/euro exchange rate has been very low for a protracted period
of time (compared to other exchange rates in the same or other time periods).
Studying the fundamental determinants of the demand for foreign currency loans in
Austria over the period 1987-2004, Tzanninis (2005) finds that positive AustrianSwiss and Austrian-Japanese interest rate differentials and expectations of meanreverting Swiss franc and Japanese yen exchange rates have indeed played a major
role in the growth of such loans.
As Austrian households taking a housing loan in Swiss franc indeed borrow in a
low interest rate currency to “invest” (in housing) in a higher yielding one (the euro),
and as household currency exposure is in principle always reversible thanks to the
currency switching option, Austrian households have been and still are essentially
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operating as carry traders.3 However, they may lack the required financial
sophistication to succeed in their “currency bet”.
b) Repayment Vehicle
There are indeed some grounds for concern in this regard. Households may
have been injudiciously attracted by the combination of the Swiss franc loan and the
underlying repayment vehicle. Observers reckon households are unable to discern the
composing financial parts of the loan and therefore view the resulting “structured
product” as a kind of “auto-amortizing mortgage”, whereby the savings in interest
payments and the higher expected returns from the repayment vehicle are themselves
providing the resources to amortize the loan.
At the end of June 2007, more than 70% of foreign currency loans to
households were indeed balloon loans coupled to a repayment vehicle (Lamatsch
(2007)). And foreign currency loans with a remaining maturity exceeding ten years
actually almost always feature an underlying repayment vehicle (see Figure 2 and
Zöllner and Schubert (2007), p. 17). Unfortunately there is no information available
on the typical currency of the repayment vehicle. One would need to know which
mutual funds are part of the repayment vehicle, for example, and the currency split of
the investments of these funds. This information was not solicited in the 2004
financial wealth survey and seems not available elsewhere.

[Figure 2 around here]

3

The 2004 financial wealth survey unfortunately does not contain any information on the currency of
denomination of the surveyed households’ financial assets. However, any home bias implies that
10

Though repayment vehicles are also possible on euro loans, they are rarely used
in practice. Only 5% of euro loans to households were balloon loans coupled to a
repayment vehicle (Lamatsch (2007)). One reason may be that such balloon euro
loans (with or without repayment vehicle) are more expensive than comparable
amortizing euro loans. Another reason could be that households regard balloon euro
loans with repayment vehicle as more risky than comparable foreign currency loans,
in the sense that to achieve similar returns as with foreign currency loans, they figure
they would need to invest directly in even more risky assets. Here again a worrying
lack of financial sophistication might be at play.
c) Fees and Loan Currency
Fees may have an impact on, if not the choice of the loan currency, then at least
the amount borrowed in foreign currency. Regular bank fees seem not higher on
Swiss franc loans than on euro loans for comparable services, various surveys run by
the Arbeiterkammer Wien suggest.4 But the “catch” seems to be the various fees and
commissions on all the foreign currency components of the transaction, e.g., the
currency conversion fee paid each time interest or amortization payments are made,
the fixed fee of having an underlying foreign currency bank account in addition to the
regular account in euros, or the fee for switching currencies. Back-of-the-envelope
calculations suggest these additional fees may make it unprofitable for borrowers to

households will invest relatively more in the domestic, higher yielding currency (euro).
4
See Prantner (2005) and Kollmann and Prantner (2006) for example.
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obtain loans of less than 73,000 euros and 20 years duration in Swiss franc (Prantner
(2005)).
Fees have been relatively constant for some years now. Earlier in time the
variability in fees was more pronounced on Swiss franc loans. Changes occur more
often in fees that are either somewhat hidden to and/or conditional on the state of the
borrower. Banks are often willing to negotiate both the fees and the spread over the
LIBOR over a wide range.
d) Herding
In sum, Austrian households seemingly engage in some form of carry trade,
placing a bet on the Swiss franc, lured by the underlying repayment vehicle and
possibly partly unaware of all future fees involved. Questions can therefore be raised
about the households’ ability to understand and bear the risks involved, even more so
because one of the explanations for the rapid growth of Swiss franc loans in Austria is
herd behavior (Waschiczek (2002)).
The practice of taking out foreign currency loans started in Vorarlberg, the
Austrian federal state bordering Switzerland, where tens of thousands of Austrians
commute to work in Switzerland and Liechtenstein. Not surprisingly, most foreign
currency loans are in Swiss franc. Already at the end of the 1980s, the share of
foreign currency loans in total household loans was around 5% in Vorarlberg, while it
was a mere 0.2% in Austria as a whole (Waschiczek (2002), p. 85). Even then it was
clear that more than just those households that received part of their income in Swiss
franc (because of cross-border business) were engaged in Swiss franc borrowing.
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From around 1995 on, the phenomenon started to spread eastwards within
Austria (Tzanninis (2005)) and this pattern of geographical diffusion is not
inconsistent with herding, exacerbating potential concerns one may have about the
positions Austrian households are taking. Tzanninis (2005) concludes that the rapid
spread of foreign currency loans among households after 1995 seems to reflect to a
significant extent herd behavior.
2. Qualifications

a) Interest Rate Arbitrage
A number of qualifications on the potential riskiness of these carry trade “bets”
are in order, however. According to Abele and Schäfer (2003), for example, the
differential between three-month euro and Swiss franc interest rates (LIBOR) has on
average been 1 to 1.7 percentage points higher than the average annual appreciation
of the franc over the past 30 years, making a loan in Swiss franc rational arbitrage, at
least ex post. Even the (credit) spread over the reference interest rate that is being paid
by borrowers may be lower on Swiss franc loans than on domestic currency loans
(Abele and Schäfer (2003), pp. 23-24 and p. 45).5
Ultimately it seems that taking a Swiss franc loan is taking a bet on a de facto
fixed exchange rate regime. Reinhart and Rogoff (2004), for example, classify
Switzerland’s exchange rate regime as a de facto moving band around the Deutsche
Mark / euro, with a band width of +/- 2 percent. In recent years the Swiss franc has

5

Though numbers released by the Oesterreichische Nationalbank seem not to confirm this spread
differential (OeNB Press Release of October 16th, 2003).
13

actually even been depreciating vis-à-vis the euro, pushing existing carry trade bets
even deeper into the money.
b) Currency Switching Option and Collateralization
Further qualifying the classification of all Swiss franc loans taken out by
Austrian households as ill-conceived bets is the presence in the loan contracts of a
currency switching option allowing conversion to euros at the contractually specified
roll-over date. It is not entirely clear, however, how common this option is. In the
earlier cited study by the Bundesministerium für Soziales und Konsumentenschutz
(BMSK (2007)), for example, the currency switching option is reported to be
available in only 14 out of the 25 analyzed contracts, and in five out of these contracts
conversion itself is actually dependent on the bank’s consent and hence potentially
less valuable.
On the other hand, Dlaska (2002), Boss (2003) and conversations with an
experienced industry observer suggest that the currency switching option is common
(though not legally mandatory). Currency switching seems to occur often at the
contractually specified roll-over dates. Switching fees seem not excessive and in line
with common foreign exchange transactions (though fee structures vary considerably
among lenders, see Kollmann and Prantner (2006)). Switching further seems almost
tax neutral and switching was never perceived to be a problem until now, except in
the rare case borrowers would want to switch to another carry trade currency and in
the eyes of the financiers would take on excessive risk. Remember also that forced
conversion clauses allow the bank to convert the loan into a euro loan at any time
without the borrower's consent.
14

Though we lack precise data on actual switching behavior, the bottom panel of
Figure 1 suggests that households in aggregate switched away from Japanese yen
loans between October 2002 (the start of available data) and May 2007. During this
period, characterized by a depreciation of the yen against the euro of about 30%, the
euro amount of yen loans outstanding dropped by more than 90%, from over 50% of
total foreign currency loans to just below 3%. While part of this drop is a mechanical
consequence of the yen depreciation and another part might be due to maturing loans,
the major part of the decline must be due to currency switching. Still, it is possible
that Austrian households do not switch currency often enough because of the
switching fees. Exchange rate volatility and interest rate volatility make the option to
delay switching also valuable. But sluggish switching may also be an incorrect
financial decision made by the households. Lack of financial education may be a
potential cause (see Campbell (2006) on the optimal refinancing of fixed rate
mortgages by US households).
Foreign currency loans usually have higher collateral requirements than
comparable euro loans (Dlaska (2002), p. 878; Boss (2003), p. 18). While the types of
collateral required are similar, loan-to-value ratios tend to differ: they are around 30%
for foreign currency loans and around 20% for euro loans. In addition, banks usually
grant a foreign currency loan only under the condition that the borrower is also able to
service a euro loan of similar size.
c) Not Only Herding
It is also not clear that herding is a major factor in the popularity of Swiss franc
loans in Austria. For example, households that take out foreign currency loans spend
15

more time comparing the different financing possibilities, seem better educated , and
mention friends and colleagues significantly less often (28 percent) as an information
source than households with a traditional euro housing loan (46 percent), a recent
study shows (market-Institut (2003)).
In addition, recent household borrowing in Swiss franc not only in Germany
and France,6 but also in countries that have no border with Switzerland, such as
Denmark (Bernstein (2007)), Greece (Perry (2007)), Hungary, Poland, the Czech
Republic and Slovakia for example (Saunders (2007)), suggests other drivers may
also be at work.7 In the case of the central and eastern European countries, some
Austrian banks may actually have played a role in spreading the loans in Swiss franc.
d) Neutral Taxation
Finally, it also important to note that taxation seems to play an almost neutral
role in the choice of loan currency, such that foreign currency borrowing by
households in Austria is not merely an unintended consequence of some tax
regulation.
Deduction of interest rate payments is not possible in Austria if a house was
bought for private purposes. In addition, the notional rental value is not taxed.
Expenses for building or other home-related expenses can be tax relevant as special
expenses. If the notional rental value of an owner-occupied residential property is
taxed as income but interest payments on loans can be deducted from income, as is

6

Total loans denominated in Swiss franc to domestic non-monetary financial institutions for end-2007,
in billion Swiss francs: Austria: 68.9, Germany: 35.3, France: 22.7 (Source: central bank websites).
7
During the 1980s mortgages in Swiss franc (and Japanese yen) were also common in the UK, but the
depreciation of the sterling ended their popularity, painfully for some households (Saunders (2007)).
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the case in Switzerland for example, homeowners may have an incentive to obtain
mortgages with interest payments that are greater than or equal to the notional rental
value. In that case, higher household income and likelihood of owning a home may go
hand in hand with a higher likelihood of obtaining a housing loan.
Housing subsidies are important in Austria, but are often granted irrespective of
the choice of loan currency. In some federal states (Bundesländer) though, housing
subsidies may be given in form of a low interest rate loan in euros. The effect on
household demand for Swiss franc loans may therefore be ambiguous, increasing
household possibilities to invest in housing while reducing the attractiveness of a
foreign currency loan per se as seemingly cheap financing in euros is available.
Taxation is further neutral regarding the repayment vehicles that can be used.
Not only mutual funds but also life insurance products can be employed, and capital
income from the latter set of products remains exempt from taxation. On the other
hand, gains stemming from exchange rate changes are taxable, but only if conversion
occurs within one year after the loan was taken out. But if the loan was taken out to
finance property that is subsequently rented, changes in the interest payment will have
an impact on the tax payments by the household. To conclude, it seems difficult to
argue that taxation is a strong unidirectional factor determining the choice of loan
currency.
3. Concerns Nevertheless
The strong demand for Swiss franc loans in Austria may be driven by the
interest differential between Swiss franc and euro borrowing, which for extended
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periods of time now has made Swiss franc borrowing an act of rational arbitrage, at
least ex post.
However, the somewhat murky role financial advisors played in the sales
process, the suspicion that households may lack the necessary financial education to
separate the loan from its repayment vehicle and recognize all future fees, and a
geographical diffusion in Austria not incompatible with herding seem to necessitate
further research into the characteristics of the borrowers involved in this peculiar
Austrian household carry trade.
This paper therefore analyzes a recent survey on Austrian households’ financial
decisions.

18

III.

Data and Empirical Model
A. Data
Our sample is drawn from an existing survey about Austrian households’

financial wealth that was commissioned by the Oesterreichische Nationalbank
(OeNB) and conducted by the market research institute FESSEL-GfK during the
summer and fall of 2004.8 The purpose of the survey was to gather micro data on
private households’ financial wealth, investment, and debt. The survey consisted of a
15-page questionnaire containing 87 questions about households’ socio-demographic
characteristics; types, amounts, and sources of asset and debt holdings; information
sources about financial market topics; and attitudes towards, and knowledge of,
financial market issues.
Households were stratified by federal state, except for Vienna where households
were stratified by the 23 political districts. The survey was carried out through a mix
of face-to-face and written interviews. The interview partner was the household head
or the household member with the most accurate knowledge about the household’s
finances. Analyzable data sets from 2,556 households were compiled, corresponding
to a response rate of 54.9 percent (1,026 of 1,869 households) for Vienna and 63.5%
(1,530 of 2,408 households) for the remaining eight federal states.

8

For more details about this survey, see Beer, Mooslechner, Schürz, and Wagner (2006).
19

B. Loan Type as Dependent Variable
Households taking the survey report their outstanding loans. We categorize the
2,556 sample households into six groups according to the type of loan they report
(Figure 3).

[Figure 3 around here]

First, we distinguish households that have a loan from those that do not. Then,
among the borrowers, we distinguish those that have a housing loan from those that
have taken out another type of loan. Finally, among those reporting a housing loan,
we distinguish those with a housing loan denominated in euros from those with a
housing loan denominated in foreign currency.
A few households have more than one type of loan and can thus be assigned to
more than one of these categories. Figure 3 implies that 103 households have both a
housing loan and also another type of loan, and 40 households have both a housing
loan in euro and a housing loan in foreign currency. In the following empirical
investigation, the number of observations used is 2,699 (=2,556+103+40) but multiple
observations for a single household are appropriately down-weighted. Randomly
retaining only one observation per household does not alter our findings.

20

Our dependent variable is the choice by the household of one of the four branch
ends in Figure 3. These categories are: (1) No Loan, (2) Other Loan, (3) Housing
Loan in Euros, and (4) Housing Loan in Foreign Currency.9
C. Multinomial Logit Model
This dependent variable is categorical, but the categories cannot be ordered in
any directly meaningful way. In addition, our explanatory variables comprise only
household characteristics, and do not include variables specific to the options being
chosen. We therefore opt for the multinomial logistic regression (or multinomial
logit) model and pick the Housing Loan in Euros as the comparison category. For
household i the choice model for the loan type can consequently be written as:
Pr( yi = j ) = p j =

exp( X i β j )

, for j = 1,...,4 .

4

¦ exp( X β
i

k

(1)

)

k =1

β 4 can be set equal to the zero vector as a normalization and thus:
Pr( yi = 4) = p4 =

1

.

4

¦ exp( X β
i

k

(2)

)

k =1

As a result, the j th log-odds ratio has the form:
log

9

pj
p4

= X i β j , j = 1,...,3 .

(3)

Other categorization schemes, such as splitting the Other Loan into Other Loan in Euro and Other
Loan in Foreign Currency, or removing the Other Loan category altogether, for example, does not alter
our main findings, suggesting no apparent violation of the independence of irrelevant alternatives
assumption.
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Given the non-linear form of the multinomial logit model, in the tables we will
at once report the marginal effect of each covariate at its mean and at the mean of all
other explanatory variables.
D. Household Characteristics as Explanatory Variables
The household characteristics we retain for this study can be grouped into a set
of subjective and a set of objective variables. The subjective variables include those
that rely on answers to questions about the financial education and risk-aversion of
the interviewed main decision-maker in the household. The objective variables on the
other hand are the answers to straightforward questions about location, income,
wealth, age, marital status, household size, employment, and education. Most of the
objective variables are commonly featured in studies estimating the household
demand for debt (Crook (2006)) and are most likely also to influence the choice of
loan type.10
1. Subjective Variables

a) Financial Education
The exact structure and wording of questions in surveys are important,
especially when assessing subjective questions about financial saviness and riskaversion. Hence we maintain the original structure and wording of the original
questions in the definition of the variables we report in Table 1. We translated the
original questions in German, a language all three co-authors of this study speak (to

10

Following the seminal work by Campbell and Cocco (2003), papers that study the choice between
fixed and adjustable rate mortgages feature household location, wealth, income, marital status, size,
employment, and education, among other variables (see Paiella and Pozzolo (2007) for example).
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varying degree of fluency), into English ourselves. Table 1 also indicates in the third
column whether the answer to question pertains to the household, its head or its head
and partner.

[Table 1 around here]

A first aspect of financial education is captured by d(Indifferent), a dummy
variable that equals zero if the surveyee likes to deal with financial issues and one if
he or she does not. Notice that in order to maintain the structure and wording of the
original question, but at the same time to facilitate coefficient interpretation, the
variable definition is somewhat non-standard.
The dummy variable d(Ignorant) equals one if the surveyee agrees that he/she is
not well informed about financial issues and fully relies on advice from the bank, and
equals zero otherwise (i.e., if the surveyee does not agree with being uninformed).
A third financial saviness variable is d(Negligent). This dummy variables equals
one if the surveyee agrees with the statement that “once I have decided on an
investment product I want to have to deal with it as little as possible – that’s the
bank’s job”, and equals zero if the surveyee does not agree.
Finally, a fourth financial saviness variable is d(Passive) which equals zero if
the surveyee agrees always to look at various banks’ offers to find the best product,
and equals one if he/she does not agree with this statement.
The four financial saviness variables capture various aspects of the household's
education and attitude towards financial products and decisions. If households act
rationally and in accordance with their own self-assessment on this account, we
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expect less financially “educated” households to avoid carry trades and hence housing
loans in foreign currency.
These four variables measure quite different aspects of financial knowledge.
The survey data show that the people surveyed do not answer these questions
uniformly. For example 69% of those that like to deal with financial issues (i.e., are
not indifferent), 60% of those that are not ignorant, and 68% of those that always look
at various bank offers (i.e., are not passive) want to deal as little as possible with an
investment product after they have decided on it (i.e., are negligent). Conversely, 56%
of those that do not shop around for the best offer (i.e., are passive) and 60% of those
that do not want to deal with an investment product after the initial decision (i.e., are
negligent) like to deal with financial issues (i.e., are not indifferent). Not surprisingly
therefore the Spearman correlation coefficients that are tabulated in Table 2 between
the four financial education variables are very low.

[Table 2 around here]

b) Risk Aversion
Next we construct three measures for the household’s aversion to risk. The
dummy variable d(Risk Aversion) equals zero if the surveyee agrees with the
statement “When I invest, a high return is more important to me than a lot of
security,” and equals one if the surveyee does not agree. d(Bank Risk Aversion) equals
one if the surveyee thinks banks often grant loans too light-heartedly, and zero
otherwise. Finally, d(Stock Risk Aversion) equals one if the surveyee thinks stock
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investment is too risky and equals zero if the surveyee doesn’t think so. In all cases
risk-averse households may want to, and consequently be expected to, avoid carry
trades through taking a housing loan in another currency than the euro.
As with the financial education variables, the risk aversion variables measure
different dimensions of risk aversion. For example, 75% of those that do not think
that investment in stocks is too risky (i.e., are stock risk loving) do not find that high
return is more important than a lot of security (i.e. are risk averse). Table 2 shows that
the variable d(Bank Risk Aversion) is only weakly correlated with the two other risk
variables d(Risk Aversion) and d(Stock Risk Aversion). Financial education and risk
aversion variables in general are not very highly correlated.
2. Objective Variables
We also include a number of key objective variables in our multinomial logit
models. A variable Distance to Swiss Border assigns a value to each province that is
increasing in the distance to the border. In particular, the variable equals one for
households that are located in the federal state of Vorarlberg, two for a location in
Tyrol, three for Salzburg and Carinthia, four for Upper Austria and Styria, and five
for Lower Austria, Vienna, and Burgenland. People living close to the border may
have income in Swiss franc (e.g., because they work in Switzerland), making a loan in
franc a natural hedge and not a carry trade stricto sensu. More banks may also offer
loans in Swiss franc in the border region.
We further include the log of monthly Income and financial Wealth, both in
euros. The correspondence between income and wealth may be complex. Higherearning and richer households may be less likely to take a housing loan but, if really
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wealthy, more likely to engage in carry trades when doing so. In a robustness check,
we also introduce a dummy variable d(Top Wealth Class) that equals one if the
financial wealth of the household is in the top 5 percentile and equals zero otherwise.
As control variables we also include Age, in years, Age^2 to capture life-cycle
savings dynamics, a dummy marital status variable d(Married), the Number of
Children younger than or equal to 14 years, and the Number of Adults in the
household. A dummy d(Civil Servant) equals one if the household head or his/her
partner is a civil servant and equals zero otherwise. On the other hand a dummy
variable d(Self-Employed) equals one if the household head or his/her partner is selfemployed and equals zero otherwise. Most civil servants have a safe source of income
while most self-employed people face a more risky income stream. This may
determine the willingness to undertake additional speculative carry trades. While selfemployed people may also be more risk-loving by nature, risk aversion variation
should be already captured by the three subjective risk-aversion variables. Finally, a
variable Education equals one if the key household decision-maker has at most
compulsory grammar school, equals two if at most high school, and equals three if his
or her educational level is more than high school.
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IV.

Results and Discussion
A. Univariate Tests
Table 3 lists the means of the explanatory variables for all surveyed households

as well as for the six categories depicted in Figure 3. The differences between the
means at each of the three levels in the categorization tree are also indicated, together
with the significance levels of a t-test of differences assuming unequal variances.

[Table 3 around here]

Though only univariate, the results are interesting per se. Households with a
loan seem more financially educated and less risk-averse than those households who
do not borrow. Borrowers further live somewhat closer to the Swiss border, receive
528 euros more in monthly income,11 but have 4,620 euros less in wealth, are 13
percentage points more likely to contain a civil servant and 3 percentage points more
likely to include a self-employed person. The reference person is on average 9 years
younger, 15 percentage points more likely to be married, and has a better education.
Theses households are also larger with 0.3 more children and 0.4 more adults.
Among those households that borrow, households with a housing loan seem
more financially educated and possibly more risk-averse than those households with
another loan. Households taking out a housing loan also live somewhat closer to the
Swiss border, have 25,094 euros more in wealth, are 7 percentage points more likely
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to be married, with 0.2 more children, and the household head is somewhat more
educated.
Most interesting for our purpose is the comparison between households with a
housing loan in euros and households with a housing loan in foreign currency.
Foreign currency borrowers seem unambiguously less financially uneducated (less
indifferent, ignorant, negligent and passive) and less risk-averse than euro borrowers.
Foreign currency borrowers live significantly closer to the Swiss border, receive 543
euros more in monthly income, have 19,678 euros more in wealth. The household
with a foreign currency loan is 6 percentage points more likely to contain a civil
servant and 8 percentage points more likely to include a self-employed person, with
0.3 more children living in the household. Its head is somewhat more educated, 5
years younger and 20 percentage points more likely to be married.
To conclude, the Austrian households that obtain a housing loan in foreign
currency are significantly more financially educated but less risk averse than any
other category we consider. They also live closer to Switzerland, have a higher
income, are more wealthy, younger, more likely to be married, with more children
and more adults in the household, are more likely to be employed as civil servant or
self-employed, and are more likely to be well educated than any other category. From
a policy perspective this group seems better suited than any other to “engage in carry
trades”.

11

As we use the median values for each of the twenty income ranges indicated in the survey, the
comparisons of the mean income for each of the loan categories are only indicative.
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B. Multivariate Tests
We now investigate whether these univariate findings hold up in a multivariate
setting. We focus on the category of households with a housing loan in foreign
currency. For ease of assessment, Table 4 reports immediately the imputed partial
derivative estimates from (multinomial) logit regressions of household characteristics
on the choice of loan type.
Each estimated and reported partial derivative measures the change in
probability of observing a given loan type, Pr(L) , given a small change in a
regressor, Z , holding all other variables constant at their sample means, Z , i.e. the
table reports (∂ Pr( L) / ∂Z ) Z .12 Hence, as is common, we calculate the marginal
effects at the mean as a good (asymptotically valid) approximation of the average
marginal effects (Greene (1997), p. 876). For ease of interpretation and comparison
we follow the same procedure for our dummy and categorical independent variables,
as none of these variables describe different categories of a single variable (Bartus
(2005)).
The sums of the estimated partial derivatives equal zero across the four loan
types (No Loan, Other Loan, Housing Loan in Euros, Housing Loan in Foreign
Currency) of the multinomial logit model because the sums of the probabilities must
equal one. The number of observations used is 2,688.13

12

For dummy variables, the reported marginal effects represent the change in probability of observing
a given loan type following a change in the dummy variable from 0 to 1.
13
When taking natural logarithms, we drop the 10 households—one of them possessing two types of
loans— reporting zero wealth, resulting in a loss of 11 observations (i.e., 2,688=2699-11).
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[Table 4 around here]

In Model I we feature all subjective financial education and risk-aversion
measures; in Model II we retain only the Indifference and Risk Aversion variable
(other variable line-ups give similar results). Given the focus of this paper we also
report the results from a simple logit model (Model Ib) that isolates the currency
choice for the housing loan. Here, the number of observations used is 740.14
Overall the results from simple multivariate exercises are consistent with the
univariate tests, with a few qualifications. Low risk aversion makes it more likely that
an Austrian household takes out a housing loan in foreign currency. Proximity to the
Swiss border,15 higher income, age, and marital status also make this choice more
likely.
Notice that the estimates for the No Loan category can be readily compared to
other findings in the literature. Households having a higher income, lower wealth, an
older head, more children and more adults are more likely to take a loan, we find. Our
results on income and household size are as such fully in line with most studies
(Crook (2006), Table 3.4). While age seems mostly insignificant in other studies,
wealth also sometimes has a negative sign.

[Table 5 around here]

14

When taking natural logarithms, we drop the 4 households reporting zero wealth among the 89
households with a housing loan in foreign currency and the 655 households with a housing loan in
euro, resulting in 740 observations (i.e., 740=89+655-4).
15
Replacing Distance to Swiss Border with regional dummies does not alter the coefficients on the
other variables. The coefficients on the dummy variables themselves are suggestive of a decrease in
Swiss franc borrowing with distance.
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In Table 5 we replace the log of wealth by a dummy variable d(Top Wealth
Class) that equals one if financial wealth of the household is in the top 5 percentile,
and equals zero otherwise. Here, the logit results suggest that very wealthy
households with a loan are 17 percent more likely to have a housing loan in foreign
currency than a housing loan in euros.16 Otherwise results are mostly unaffected:
Austrian households that have low risk aversion, live close to the Swiss border, have
higher income, age, and are married, are more likely to obtain a housing loan in
foreign currency than households that have higher risk aversion, live farther from the
Swiss border, have lower income, age, and are single.
Table 5 also features an additional assessment of economic relevancy of the
estimated coefficients (the reported marginal effects of course allow already such an
assessment). The bottom three rows of the table report the actual probabilities of each
loan type (calculated from Table 3), the mean of the predicted probabilities when
taking the household characteristics actually observed, and the mean of the predicted
probabilities for a household that is risk loving, living in Vorarlberg, in the top 5%
wealth bracket and married, but with otherwise mean characteristics. The probability
of taking a housing loan in foreign currency for this subset of households increases
from 3% to 48% and 37%, respectively, in the two multinomial logit models, and
from 11% to 81% in the simple logit model.

16

Austrians have become wealthier over the last few decades, possibly providing a partial explanation
for the substantial growth in volume in foreign currency loans during the last fifteen years.
31

C. Discussion
Though seemingly robust as such, our results are subject to a number of obvious
caveats. The data clearly does not allow us to disentangle demand and supply factors,
and our multivariate model is a simple reduced-form. In addition, households without
debt may never have applied for credit or may have been denied credit. Imposing
somewhat more structure on the empirical model (though admittedly also ad hoc) by
estimating a nested multinomial logit model − whereby the decision to have a loan is
followed by a loan type decision and then a loan currency decision − does not alter
our main findings.
Further, we only know that a household has taken out a loan but we do not
know when. Hence, we cannot take into account differences in interest rates and
exchange rates at the time the loan was taken, for example. Also the characteristics of
the household may have changed since the loan was obtained. On the other hand, loan
decisions are to some extent reversible or loans are convertible such that current
household attributes may also matter. We leave to future research the further
investigation of these potential drivers for the household to take out a housing loan in
a foreign currency.

32

V. Conclusion
Twelve percent of Austrian households report their housing loan to be
denominated in foreign currency, mostly Swiss franc and Japanese yen. Yet, despite
its importance, peculiar character, and immediate policy concerns, we know too little
about the attitudes and characteristics of the main agents in this Austrian carry trade.
We draw upon existing sources and analyze a uniquely detailed 2004 financial
wealth survey of 2,556 Austrian households to sketch a comprehensive profile of the
attitudes and characteristics of the parties involved in the Austrian household carry
trades. We employ both univariate tests and multivariate (multinomial) logit
regressions.
We find that despite the noteworthy role of financial advisors in arranging the
Swiss franc loans, our survey data suggests that risk-loving, wealthy and married
households are more likely to take a housing loan in a foreign currency. Financially
informed or high-income households are more likely to take a housing loan in
general. These findings therefore may partially assuage potential policy concerns
about household credit risk.
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d(Top Wealth Class)
Age
d(Married)
Number of Children
Number of Adults
d(Civil Servant)
d(Self-Employed)
Education

1=Wealth in > 95% percentile; 0=Otherwise.
Age (in years).
1=Married (or partnership); 0=Otherwise
Number of children younger than or equal to 14 years.
Number of adults in the household.
1=Civil servant; 0=Not a civil servant.
1=Self-employed; 0=Not self-employed.
1=At most compulsary grammar school; 2=At most high school; 3=More than high school.

Variable Definition
0=I like to deal with financial issues; 1=Don't agree.
1=I am not well informed about financial issues – I fully rely on advice from my bank; 0=Don't agree.
1=Once I have decided on an investment product I want to have to deal with it as little as possible – that’s the bank’s job;
0=Don't agree.
d(Passive)
0=I always look at various banks’ offers to find the best product; 1=Don't agree.
d(Risk Aversion)
0=When I invest, a high return is more important to me than a lot of security; 1=Don't agree.
d(Bank Risk Aversion)
1=Banks often grant loans too light-heartedly; 0=Don't agree.
d(Stock Risk Aversion)
1=I think stock investment is too risky; 0=Don't agree.
Distance to Swiss Border 1=Vorarlberg; 2=Tyrol; 3=Salzburg, Carinthia; 4=Upper Austria, Styria; 5=Lower Austria, Vienna, Burgenland.
Income
Income, in euros (20 income ranges).
Wealth
Gross financial assets, in euros. (= Current account holdings + Savings deposits, including deposits made under building
loan contracts + Value of bonds + Value of stocks quoted on the stock exchange + Value of mutual fund shares (equity
funds, bond funds, mixed funds, hedge funds, money market funds) + Value of holdings in enterprises + Accumulated
payment of life insurance premia).

Variable Name
d(Indifferent)
d(Ignorant)
d(Negligent)

This table lists Variable Names and Definitions.

TABLE 1. VARIABLE DEFINITIONS

Household
Head
Head
Household
Household
Head or Partner
Head or Partner
Head

Head
Head
Head
Head
Household
Household
Household

Subject
Head
Head
Head

TABLE 2. SPEARMAN CORRELATIONS BETWEEN FINANCIAL EDUCATION AND RISK
AVERSION VARIABLES

d(Indifferent)
1
d(Ignorant)
0.17
1
d(Negligent)
0.08 0.24
d(Passive)
0.14 0.16
d(Risk Aversion)
0.04 0.03
d(Bank Risk Aversion) -0.02 0.03
d(Stock Risk Aversion) 0.04 0.11

1
0.09
1
0.08 0.06
1
0.02 -0.04 0.06
1
0.11 0.00 0.10 0.03

d(Stock Risk Aversion)

d(Bank Risk Aversion)

d(Risk Aversion)

d(Passive)

d(Negligent)

d(Ignorant)

d(Indifferent)

This table lists the Spearman rank correlation coefficients between the financial education and risk
aversions variables. The number of observations equals 2,556.

1

Memo items:
Loan Amount (in euros)
Number of Households

d(Indifferent)
d(Ignorant)
d(Negligent)
d(Passive)
d(Risk Aversion)
d(Bank Risk Aversion)
d(Stock Risk Aversion)
Distance to Swiss Border
Income
Wealth
d(Top Wealth Class)
Age
d(Married)
Number of Children
Number of Adults
d(Civil Servant)
d(Self-Employed)
Education

Mean

18,646
2,556

All
Households
0.382
0.559
0.724
0.514
0.820
0.778
0.829
4.114
2,470
54,666
0.050
50.7
0.595
0.412
2.008
0.233
0.108
1.988
47,985
934

Loan
0.321
0.533
0.733
0.462
0.788
0.736
0.809
4.025
2,793
51,841
0.033
44.9
0.685
0.611
2.273
0.314
0.123
2.045
0
1,622

47,985 ***

No
Loan Difference
0.420
-0.099 ***
0.575
-0.043 ***
0.718
0.015 ***
0.548
-0.086 ***
0.841
-0.053 ***
0.805
-0.069 ***
0.841
-0.033 ***
4.171
-0.147 ***
2,265
528 ***
56,461
-4,620 ***
0.061
-0.027 ***
54.3
-9.380 ***
0.538
0.147 ***
0.286
0.325 ***
1.840
0.434 ***
0.182
0.132 ***
0.098
0.025 ***
1.952
0.093 ***
59,437
704

Housing
Loan
0.298
0.533
0.729
0.470
0.803
0.750
0.794
3.915
2,862
57,820
0.038
45.2
0.713
0.671
2.326
0.314
0.116
2.057
27,035
333

32,402 ***

Other
Loan Difference
0.369 -0.071 ***
0.552 -0.019 ***
0.754 -0.025 ***
0.469
0.001
0.757
0.046 ***
0.688
0.062 ***
0.862 -0.068 ***
4.283 -0.368 ***
2,682
180 ***
32,726 25,094 ***
0.014
0.024 ***
44.4
0.799 ***
0.640
0.073 ***
0.443
0.228 ***
2.190
0.135 ***
0.312
0.002
0.142 -0.026 ***
2.005
0.052 ***
55,577
655

120,948
89

-65,371 ***

Housing L. Housing L.
in Euros
in Forex Difference
0.297
0.259
0.038 ***
0.543
0.429
0.114 ***
0.740
0.618
0.122 ***
0.481
0.446
0.035 ***
0.812
0.702
0.110 ***
0.754
0.698
0.056 ***
0.799
0.737
0.062 ***
3.941
3.186
0.755 ***
2,834
3,377
-543 ***
55,448
75,126 -19,678 ***
0.027
0.124
-0.097 ***
45.5
40.9
4.603 ***
0.700
0.895
-0.196 ***
0.663
0.973
-0.310 ***
2.321
2.370
-0.049 ***
0.312
0.366
-0.055 ***
0.110
0.192
-0.082 ***
2.045
2.136
-0.091 ***

This table lists the means of all variables for All surveyed Households and for the categories: households with Loans and without Loans, with Housing Loans and with
Other Loans, and with Housing Loans in Euros and in other (foreign) currency. The definition of the variables can be found in Table 1. The differences between the
means in the various categories are also indicated and the significance levels of a t-test of differences assuming unequal variances is also reported. *, **, *** represent
statistical significance at the 10%, 5%, and 1% levels, respectively.

TABLE 3. DESCRIPTIVE STATISTICS

d(Indifferent)
d(Ignorant)
d(Negligent)
d(Passive)
d(Risk Aversion)
d(Bank Risk Aversion)
d(Stock Risk Aversion)
Distance to Swiss Border
Log(Income)
Log(Wealth)
Age
Age^2
d(Married)
Number of Children
Number of Adults
d(Civil Servant)
d(Self-Employed)
Education
Log Likelihood
Wald Chi2
Pseudo R2
Number of observations

Model
Dependent Variable
9.44
-2.06
-0.73
-0.07
5.07
6.05
3.20
2.39
-15.87
6.09
-3.12
0.04
1.10
-2.76
-3.31
0.94
4.41
-1.74
-2250.02
482.83
0.13
2688
***

**
**

***
***
***
***
***

*
**

***

-1.48
0.37
-0.21
-0.06
-3.30
-3.00
0.61
0.92
4.72
-4.19
1.27
-0.02
1.12
-0.80
0.39
-0.17
-0.11
0.73
*
***
***
***
***

**
**

-7.83
1.71
1.08
0.36
-0.91
-2.62
-3.53
-2.92
10.66
-1.99
1.75
-0.02
-3.00
3.43
2.98
-0.73
-4.65
0.85
*

***
***

***
***
***
***
***

***

Housing L.
No Loan Other Loan in Euros

I. Multinomial Logit

-0.12
-0.01
-0.13
-0.24
-0.86
-0.43
-0.27
-0.40
0.50
0.09
0.10
0.00
0.79
0.14
-0.07
-0.04
0.34
0.16

0.90
-0.63
-1.20
-1.84
**
-6.56
*
-3.47
-0.20
***
-2.50
**
0.88
1.33
0.53
**
-0.01
**
6.29
0.06
-1.45
-0.76
4.14
1.43
-203.83
70.51
0.17
740
***

***

*

***

***
*

Housing L.
Housing L.
in Forex in Forex vs Euro

Ib. Logit

be found in Table 1. *, **, *** represent statistical significance at the 10%, 5%, and 1% levels, respectively.

2.21
-15.96
6.27
-3.11
0.04
1.25
-2.72
-3.31
1.10
4.10
-1.45
-2259.76
473.56
0.13
2688

***

**
**

**
***
***
***
***

5.72 **

9.08 ***

1.00
4.79
-4.29
1.29
-0.02
1.10
-0.80
0.40
-0.27
-0.13
0.62

*
***
***
***
***

-3.47 **

-1.40

No Loan Other Loan

-2.81
10.62
-2.08
1.73
-0.02
-3.15
3.40
2.99
-0.78
-4.42
0.66

-1.20

*

***
***

***
***
***
***
***

-7.52 ***

Housing L.
in Euros

II. Multinomial Logit

-0.40
0.54
0.10
0.10
0.00
0.80
0.12
-0.09
-0.05
0.45
0.17

**
**

***
***

-1.05 **

-0.16

Housing L.
in Forex

This table reports imputed partial derivative estimates from the (multinomial) logit models of household characteristics on the choice of a loan. Each estimated partial
derivative measures the change in probability of observing a given loan choice given a small change in a regressor (a change from 0 to 1 for dummy variables,
respectively), holding the other variables constant, evaluated at the sample mean of the explanatory variables, i.e., (∂ Pr( R) / ∂Z ) Z . The definition of the variables can

TABLE 4. MULTIONOMIAL LOGIT AND SIMPLE LOGIT REGRESSIONS

be found in Table 1. The bottom three rows of the table feature the actual probability of each loan type (calculated from Table 3), the mean of the predicted
probabilities when taking the household characteristics actually observed, and the mean of the predicted probabilities for a household that is risk loving, living close to
the border, in the top 5% wealth bracket and married, but with otherwise mean characteristics. *, **, *** represent statistical significance at the 10%, 5%, and 1%
levels, respectively.

This table reports imputed partial derivative estimates from the (multinomial) logit models of household characteristics on the choice of a loan. Each estimated partial
derivative measures the change in probability of observing a given loan choice given a small change in a regressor (a change from 0 to 1 for dummy variables,
respectively), holding the other variables constant, evaluated at the sample mean of the explanatory variables, i.e., (∂ Pr( R) / ∂Z ) Z . The definition of the variables can

TABLE 5. ROBUSTNESS TESTS

d(Indifferent)
d(Ignorant)
d(Negligent)
d(Passive)
d(Risk Aversion)
d(Bank Risk Aversion)
d(Stock Risk Aversion)
Distance to Swiss Border
Log(Income)
d(Top Wealth Class)
Age
Age^2
d(Married)
Number of Children
Number of Adults
d(Civil Servant)
d(Self-Employed)
Education
Log Likelihood
Wald Chi2
Pseudo R2
Number of observations
Actual Probability
Predicted Probability
Predicted Probability for Subset

Model
Dependent Variable
8.15
-2.05
-0.60
-0.16
5.60
7.69
2.73
1.91
-12.01
18.88
-2.57
0.03
3.19
-2.57
-2.85
1.42
3.24
0.14
-2'294.05
469.62
0.12
2'699
0.63
0.63
0.41
***

*
**

**
***
***
***
***

**
***

***

0.13
0.11
0.02

-0.54
0.89
-0.15
-0.31
-3.61
-4.59
1.04
1.22
1.27
-6.88
0.87
-0.01
0.02
-0.90
0.23
-0.29
0.33
-0.70
***
**
***

**

**
***

0.26
0.23
0.09

-7.50
1.15
0.90
0.72
-1.21
-2.69
-3.48
-2.75
10.30
-12.69
1.59
-0.02
-4.02
3.33
2.68
-1.09
-3.86
0.41
***
**

***
***
***
***
***

***

Housing L.
No Loan Other Loan in Euros

I. Multinomial Logit

Ib. Logit

0.82
-0.64
-1.51
-1.75
**
-5.65
-2.89
-0.34
***
-2.45
**
0.14
16.90
*
0.78
**
-0.01
**
6.75
0.09
-1.46
-0.61
3.73
1.12
-199.46
78.52
0.19
744
0.03
0.12
0.03
0.11
0.48
0.81

-0.12
0.01
-0.15
-0.25
-0.78
-0.40
-0.29
-0.39
0.44
0.68
0.11
0.00
0.81
0.14
-0.06
-0.04
0.30
0.15
***

***

**

***

**

Housing L.
Housing L.
in Forex in Forex vs Euro

1.68
-11.94
18.90
-2.55
0.03
3.43
-2.53
-2.85
1.64
3.02
0.55
-2'307.06
461.85
0.11
2'699
0.63
0.63
0.51
***

*
**

*
***
***
***
***

6.31 **

7.69 ***

0.13
0.11
0.02

1.37
1.21
-7.02
0.89
-0.01
-0.09
-0.90
0.24
-0.43
0.23
-0.93
***
***
***

**

-3.90 **

-0.35

No Loan Other Loan

0.26
0.23
0.10

-2.64
10.24
-12.64
1.54
-0.02
-4.19
3.30
2.68
-1.16
-3.65
0.21

-1.44

***
***
***
***
***
*
***
**

-7.19 ***

Housing L.
in Euros

II. Multinomial Logit

0.03
0.03
0.37

-0.41
0.49
0.76
0.11
0.00
0.84
0.13
-0.07
-0.05
0.40
0.17

*
**
***

***
***

-0.97 **

-0.16

Housing L.
in Forex

Mln. euros

-

5'000

10'000

15'000

20'000

25'000

30'000

35'000

40'000

Jan 98

Jul 98

Jul 97

Jan 97
Jul 96

Jan 96

Jan 95
Jul 95

Jan 94
Jul 94

Jul 93

Amount of Foreign Currency Loans

Month - Year

Jan 03
Jul 02

Jan 02

Jan 01

Jul 01

Jan 00

Jul 00

Share of Total Loans

Jan 07

Jul 07

Jan 06

Jul 06

Jan 05

Jul 05

Jul 04

Jan 04
Jul 03

Jan 99

Jul 99

Jan 93

Jan 92
Jul 92

Jan 91
Jul 91

Jul 90

Jan 90

Jul 89

Jan 89

Jul 88

Jan 88

Jan 87

Jul 87

0

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

The top panel displays the amount of loans made to Austrian households in foreign currency, in millions of euros, and as a share of the total amount of loans to
Austrian households, in percent. The middle panel displays (nominal) annual growth rates, in percent. The lower panel displays the total amount of loans made to
households in Swiss franc, Japanese yen, and other foreign currency, in millions of euros. The series are adjusted for a definitional break in June 2004. The figure
updates Figure 1 in Tzanninis (2005). Sources: OeNB and the authors’ calculations.

FIGURE 1: LOANS TO AUSTRIAN HOUSEHOLDS IN FOREIGN CURRENCY, 1987-2007
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FIGURE 2: LOANS TO HOUSEHOLDS IN FOREIGN CURRENCY: MATURITY AND TYPE
OF AMORTIZATION, END-JUNE 2007 (EUR BILLIONS)

Loans to Households in Foreign Currency
10
9
8

EUR billions

7
6
5
4
3
2
1
0
<1

1-2

2-3

3-4

4-5

5-7

7-10

10-15

15-20

>20

Maturity (in years)
Amortizing loan (repayment only)

Balloon loan (interest only), without repayment vehicle

Balloon loan (interest only), with repayment vehicle

Type of amortization
Amortizing loan
Remaining
maturity (in years)

Balloon loan,
without
repayment
vehicle

Balloon loan,
with repayment
vehicle
Total

<1
1-2
2-3
3-4
4-5
5-7
7-10
10-15
15-20
>20

0.6
0.3
0.3
0.3
0.3
0.6
0.7
0.9
0.5
0.3

0.7
0.2
0.2
0.1
0.2
0.3
0.5
0.9
0.7
0.5

0.5
0.2
0.3
0.3
0.3
0.9
1.8
5.4
6.3
8

1.8
0.7
0.8
0.7
0.8
1.8
3
7.2
7.5
8.8

Total

4.8

4.3

24.0

33.1

Source: Oesterreichische Nationalbank

Housing Loan
in Foreign Currency
(89 households)

Housing Loan
in Euros
(655 households)

Housing Loan
(704 households)

Other Loan
(333 households)

Loan
(934 households)

No Loan
(1,622 households)

Survey Sample
(2,556 households)

FIGURE 3: CATEGORIZATION OF HOUSEHOLDS ACCORDING TO LOAN TYPE CHOSEN

REFERENCES

Abele, Hanns, and Guido Schäfer, 2003, "Chancen und Risiken von
Fremdwährungskrediten in Österreich aus gesamtwirtschaftlicher
Perspektive," Discussion Paper 0305 (Wien: Wirtschaftsuniversität Wien).
Bartus, Tamas, 2005, "Estimation of marginal effects using margeff," Stata Journal,
Vol. 5 (3), pp. 309-329.
Beer, Christian, Peter Mooslechner, Martin Schürz, and Karin Wagner, 2006,
"Austrian Households' Financial Wealth: An Analysis Based on
Microeconomic Data," in Monetary Policy and the Economy--Quarterly
Review of Economic Policy (Q2), ed. by Peter Mooslechner and Ernest Gnan
(Vienna: Oesterreichische Nationalbank), pp. 94-110.
Bernstein, Nils, 2007, "The Danish Economy in an international perspective," Speech
by Mr Nils Bernstein, Governor of the National Bank of Denmark, at the
Annual General Meeting ofthe Association of DLR Kredit, 25 April 2007
(Copenhagen: National Bank of Denmark).
BMSK, 2007, "Studie zur Praxis der Vergabe von Fremdwährungskrediten und ihrer
Wirtschaftlichkeit," Studie des Linzer market-Instituts im Auftrag des BMSK
(Wien: Bundesministerium für Soziales und Konsumentenschutz (BMSK)).
Boss, Michael, 2003, "Struktur und Risiken von Fremdwährungskrediten in
Oesterreich," (Wien: Oesterreichische Nationalbank).
Campbell, John Y., 2006, "Household Finance," Journal of Finance, Vol. 61 (4), pp.
1553-1604.
Campbell, John Y., and Joao F. Cocco, 2003, "Household Risk Management and
Optimal Mortgage Choice," Quarterly Journal of Economics, Vol. 118, pp.
1449-1494.
Crook, Jonathan, 2006, "Household Debt Demand and Supply: A Cross-Country
Comparison," in The Economics of Consumer Credit, ed. by Giuseppe
Bertola, Richard Disney, and Charles Grant (Cambridge, MA: MIT Press),
pp. 63-92.
Dlaska, Karin, 2002, "Fremdwährungs-Ausleihungen des österreichischen
Bankensektors an Nichtbanken im Euroraum," BankArchiv, Vol. 11, pp. 877884.
Galati, Gabriele, Alexandra Heath, and Patrick McGuire, 2007, "Evidence of carry
trade activity," BIS Quarterly Review, Vol. (September), pp. 27-41.
Greene, William H., 1997, Econometric Analysis (Upper Saddle River NJ: Prentice
Hall, 3rd ed.).
Jetzer, Jean-Pierre, 2005, "Schweizerfranken-Kredite in Österreich bzw. Tirol,"
Zweiganstaltsbericht vom 30. November 2005 (Zürich: Schweizerische
Nationalbank).

Kollmann, Michaela, and Christian Prantner, 2006, "Spesen von
Fremdwährungskrediten--Welche Spesen fallen beim Vertragsabschluss und
während der Laufzeit des Kredites an?" (Wien: Arbeiterkammer).
Lamatsch, Bettina, 2007, "Die neue Fremdwährungskreditstatistik: Vorstellung und
Analyse," in Statistiken Q4/07, (Vienna: Oesterreichische Nationalbank), pp.
26-30.
Lusardi, Annamaria, and Olivia S. Mitchell, 2007, "Baby Boomer retirement security:
The roles of planning, financial literacy, and housing wealth," Journal of
Monetary Economics, Vol. 54 (1), pp. 207-224.
market-Institut, 2003, "Lust am Risiko versus Sehnsucht nach Sicherheit. Empirische
Studie über die Entscheidungsmotivatoren für Fremdwährungskredite und
Bauspardarlehen," Mimeo (Linz: Institut für Markt-, Meinungs- und
Mediaforschung).
Paiella, Monica, and Alberto Franco Pozzolo, 2007, "Choosing Between Fixed and
Adjustable Rate Mortgages," Economics and Statistics Discussion Paper No.
33 (Campobasso: Università degli Studi del Molise).
Perry, Joellen. (2007, March 16). Home buying, in francs. Wall Street Journal
Europe.
Prantner, Christian, 2005, "Wohnkredite im Test: Zinsen, Spesen und
Informationsqualität von 11 Bankofferten von hypothekarisch besicherten
Wohnkrediten (Euro) im Vergleich," (Wien: Arbeiterkammer).
Reinhart, Carmen, and Kenneth Rogoff, 2004, "The Modern History of Exchange
Rate Arrangements: A Reinterpretation," Quarterly Journal of Economics,
Vol. 119 (1), pp. 1-48.
Saunders, Michael, 2007, "The Extended Carry Trade: Foreign Currency CHF
Mortgages and Loans," Euro Weekly, February 22 (London: Citigroup).
Tzanninis, Dimitri, 2005, "What Explains the Search in Foreign Currency Loans to
Austrian Households?" Austria--Selected Issues, IMF Country Report No
05/249 (Washington D.C.: International Monetary Fund).
Waschiczek, Walter, 2002, "Foreign Currency Loans in Austria--Efficiency and Risk
Considerations," Financial Stability Report 4 (Vienna: Oesterreichische
Nationalbank).
Würz, Michael, and Georg Hubmer, 2006, "Foreign Currency Lending and Macro
Stress Testing," Presentation given at the Financial Stability Christmas
Workshop, National Bank of Slovakia, 13 December (Vienna:
Oesterreichische Nationalbank).
Zöllner, Peter, and Aurel Schubert, 2007, "Wie veranlagen die Österreicher?"
Präsentationsunterlage Pressegespräch 23.10.2007 (Vienna: Oesterreichische
Nationalbank).

Swiss National Bank Working Papers published since 2004:
2004-1

Samuel Reynard: Financial Market Participation and the Apparent Instability of
Money Demand

2004-2

Urs W. Birchler and Diana Hancock: What Does the Yield on Subordinated
Bank Debt Measure?

2005-1

Hasan Bakhshi, Hashmat Khan and Barbara Rudolf: The Phillips curve under
state-dependent pricing

2005-2

Andreas M. Fischer: On the Inadequacy of Newswire Reports for Empirical
Research on Foreign Exchange Interventions

2006-1

Andreas M. Fischer: Measuring Income Elasticity for Swiss Money Demand:
What do the Cantons say about Financial Innovation?

2006-2

Charlotte Christiansen and Angelo Ranaldo: Realized Bond-Stock Correlation:
Macroeconomic Announcement Effects

2006-3

Martin Brown and Christian Zehnder: Credit Reporting, Relationship Banking,
and Loan Repayment

2006-4

Hansjörg Lehmann and Michael Manz: The Exposure of Swiss Banks to
Macroeconomic Shocks – an Empirical Investigation

2006-5

Katrin Assenmacher-Wesche and Stefan Gerlach: Money Growth, Output Gaps and
Inflation at Low and High Frequency: Spectral Estimates for Switzerland

2006-6

Marlene Amstad and Andreas M. Fischer: Time-Varying Pass-Through from Import
Prices to Consumer Prices: Evidence from an Event Study with Real-Time Data

2006-7

Samuel Reynard: Money and the Great Disinflation

2006-8

Urs W. Birchler and Matteo Facchinetti: Can bank supervisors rely on market data?
A critical assessment from a Swiss perspective

2006-9

Petra Gerlach-Kristen: A Two-Pillar Phillips Curve for Switzerland

2006-10 Kevin J. Fox and Mathias Zurlinden: On Understanding Sources of Growth and
Output Gaps for Switzerland
2006-11 Angelo Ranaldo: Intraday Market Dynamics Around Public Information Arrivals
2007-1

Andreas M. Fischer, Gulzina Isakova and Ulan Termechikov: Do FX traders in
Bishkek have similar perceptions to their London colleagues? Survey evidence of
market practitioners’ views

2007-2

Ibrahim Chowdhury and Andreas Schabert: Federal Reserve Policy viewed through
a Money Supply Lens

2007-3

Angelo Ranaldo: Segmentation and Time-of-Day Patterns in Foreign Exchange
Markets

2007-4

Jürg M. Blum: Why ‘Basel II’ May Need a Leverage Ratio Restriction

2007-5

Samuel Reynard: Maintaining Low Inflation: Money, Interest Rates, and Policy
Stance

2007-6

Rina Rosenblatt-Wisch: Loss Aversion in Aggregate Macroeconomic Time Series

2007-7

Martin Brown, Maria Rueda Maurer, Tamara Pak and Nurlanbek Tynaev: Banking
Sector Reform and Interest Rates in Transition Economies: Bank-Level Evidence
from Kyrgyzstan

2007-8

Hans-Jürg Büttler: An Orthogonal Polynomial Approach to Estimate the Term
Structure of Interest Rates

2007-9

Raphael Auer: The Colonial Origins Of Comparative Development: Comment.
A Solution to the Settler Mortality Debate

2007-10 Franziska Bignasca and Enzo Rossi: Applying the Hirose-Kamada filter to Swiss
data: Output gap and exchange rate pass-through estimates
2007-11 Angelo Ranaldo and Enzo Rossi: The reaction of asset markets to Swiss National
Bank communication
2007-12 Lukas Burkhard and Andreas M. Fischer: Communicating Policy Options at the Zero
Bound
2007-13 Katrin Assenmacher-Wesche, Stefan Gerlach, and Toshitaka Sekine: Monetary
Factors and Inflation in Japan
2007-14 Jean-Marc Natal and Nicolas Stoffels: Globalization, markups and the natural rate
of interest
2007-15 Martin Brown, Tullio Jappelli and Marco Pagano: Information Sharing and Credit:
Firm-Level Evidence from Transition Countries
2007-16 Andreas M. Fischer, Matthias Lutz and Manuel Wälti: Who Prices Locally? Survey
Evidence of Swiss Exporters
2007-17 Angelo Ranaldo and Paul Söderlind: Safe Haven Currencies

2008-1

Martin Brown and Christian Zehnder: The Emergence of Information Sharing in
Credit Markets

2008-2

Yvan Lengwiler and Carlos Lenz: Intelligible Factors for the Yield Curve

2008-3

Katrin Assenmacher-Wesche and M. Hashem Pesaran: Forecasting the Swiss
Economy Using VECX* Models: An Exercise in Forecast Combination Across Models
and Observation Windows

2008-4

Maria Clara Rueda Maurer: Foreign bank entry, institutional development and
credit access: firm-level evidence from 22 transition countries

2008-5

Marlene Amstad and Andreas M. Fischer: Are Weekly Inflation Forecasts
Informative?

2008-6

Raphael Auer and Thomas Chaney: Cost Pass Through in a Competitive Model of
Pricing-to-Market

2008-7

Martin Brown, Armin Falk and Ernst Fehr: Competition and Relational Contracts:
The Role of Unemployment as a Disciplinary Device

2008-8

Raphael Auer: The Colonial and Geographic Origins of Comparative Development

2008-9

Andreas M. Fischer and Angelo Ranaldo: Does FOMC News Increase Global FX
Trading?

2008-10 Charlotte Christiansen and Angelo Ranaldo: Extreme Coexceedances in New EU
Member States’ Stock Markets
2008-11 Barbara Rudolf and Mathias Zurlinden: Measuring capital stocks and capital
services in Switzerland
2008-12 Philip Sauré: How to Use Industrial Policy to Sustain Trade Agreements
2008-13 Thomas Bolli and Mathias Zurlinden: Measuring growth of labour quality and the
quality-adjusted unemployment rate in Switzerland
2008-14 Samuel Reynard: What Drives the Swiss Franc?
2008-15 Daniel Kaufmann: Price-Setting Behaviour in Switzerland – Evidence from CPI
Micro Data
2008-16 Katrin Assenmacher-Wesche and Stefan Gerlach: Financial Structure and the
Impact of Monetary Policy on Asset Prices
2008-17 Ernst Fehr, Martin Brown and Christian Zehnder: On Reputation: A
Microfoundation of Contract Enforcement and Price Rigidity

2008-18 Raphael Auer and Andreas M. Fischer: The Effect of Low-Wage Import Competition
on U.S. Inflationary Pressure
2008-19 Christian Beer, Steven Ongena and Marcel Peter: Borrowing in Foreign Currency:
Austrian Households as Carry Traders

Swiss National Bank Working Papers are also available at www.snb.ch, section Publications/Research
Subscriptions or individual issues can be ordered at Swiss National Bank, Fraumünsterstrasse 8, CH-8022 Zurich,
fax +41 44 631 81 14, E-mail library@snb.ch

