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Turmoil on International
Financial Markets Persists 
The international financial market tur-
bulence caused by the U.S. mortgage 
crisis in summer 2007 continued in the 
first half of 2008. Uncertainty about 
the distribution of resulting valuation 
losses across the international financial 
system generated a loss of trust among 
banks and led to liquidity strains on the 
interbank market. At the same time, 
risks were generally reassessed, and at 
the beginning of 2008, international 
stock markets saw a further, markedly 
sharper downward price adjustment.

In response to the difficulties in the 
financial markets and the slowdown of 
economic activity, the Federal Reserve 
reduced its key interest rate by a total 
of 3¼ percentage points to 2% between 
September 2007 and April 2008 while 
the ECB kept its key interest rate stable 
at 4%. Furthermore, leading central 
banks including the ECB, the Federal 
Reserve and the Bank of England tried 
to ease financial market tensions by 
adopting a number of measures to in-
fluence liquidity conditions, but those 
measures have not had a lasting effect 
so far. On the whole, the gap between 
money market interest rates and key in-
terest rates has widened visibly since 
the onset of the turmoil as a result of 
continued uncertainty. The changed 
risk perception in bond markets has 
also significantly increased risk premia 
on corporate bonds of less-than-prime 
issuers. For top-rated companies the 
risk spread has risen substantially in the 
U.S.A., but not so in the euro area.

Financial market disruptions con-
stitute an increasing risk for the inter-
national economy. In view of declining 
investment in real estate, more strin-
gent credit conditions and rising unem-

ployment rates, economic growth pros-
pects for the U.S.A. have worsened 
distinctly. As to the euro area, short-
term indicators also point to a slow-
down in economic growth, albeit to a 
lesser extent. At the same time, rising 
energy and food prices have visibly
accelerated inflation in recent months. 

The emerging economies in Cen-
tral, Eastern and Southeastern Europe 
(CESEE) have been affected by the tur-
moil to a lesser extent so far and re-
corded robust growth in the second 
half of 2007. While almost all coun-
tries of the region continue to rely on 
external funding, they do so to largely 
varying degrees. Financing conditions 
in international financial markets have, 
however, come to increasingly reflect 
risk aspects and in turn particularly 
countries with high current account 
deficits and a heavy reliance on loans 
for funding have become more vulner-
able to a sudden unwinding of such im-
balances.

Higher Financial Costs for
Businesses and Households

While the Austrian economy has re-
mained fairly robust in the first half
of 2008 despite the international finan-
cial turmoil, its growth prospects have 
deteriorated noticeably. The corporate 
sector managed to further improve its 
internal financing capacity in 2007 
thanks to persistently healthy profits. 
Regarding external finance, the ten-
sions in financial markets made it more 
difficult for businesses to raise capital 
particularly in equity markets, whereas 
no slowdown was registered in bank 
lending. Loan conditions have, how-
ever, started to reflect underlying risks 
more strongly in recent quarters.

Austria’s Financial System Faces Difficult 
Conditions
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Moreover, financial market turbu-
lence led to higher financing costs for 
the real economy sectors both for
equity and debt financing. Given their 
high share of variable rate loans, both 
businesses and households thus faced a 
swift increase in their interest burden.

In the past year, growth of house-
holds’ new debt slowed down. Although 
the foreign currency share in outstand-
ing loans declined by 3 percentage 
points to 28%, the financing side of 
households is still characterized by high 
exchange rate risks. 

At the same time, household invest-
ment in stocks and mutual fund shares 
suffered substantial valuation losses in 
the second half of 2007, which have 
also affected the performance of stock-
based saving instruments and repay-
ment instruments for repaying bullet 
loans. It has to be mentioned though 
that households investing in long-term 
debt securities dispose of above-aver-
age incomes and assets and thus pre-
dominantly of a high risk-bearing
capacity. 

Financial Market Turmoil Affects 
Austrian Banks Only Indirectly

The direct impact of financial market 
turbulence on Austrian banks has been 
comparatively limited. By the end of 
2007, Austrian banks had to write off 
EUR 1.1 billion invested in related 
structured products, which is a rela-
tively small amount compared with 
other countries. This can largely be
explained by the fact that their foreign 
business activities focus mainly on
CESEE. Moreover, Austrian banks’ 
“originate and hold” strategy and the 
relatively high significance of customer 

deposits have been particularly effec-
tive in this respect. 

Yet, Austrian banks were affected 
by the turmoil indirectly: Refinancing 
on the interbank market became more 
difficult for them, and they incurred 
transaction losses caused by fluctua-
tions in value on capital markets.

Despite these difficult conditions, 
the Austrian banking sector developed 
favorably in 2007. The ongoing dy-
namic activities of Austrian banks in 
CESEE contributed substantially to this 
development. In 2007, Austrian banks’ 
CESEE business already accounted for 
26% of total assets and 43% of consoli-
dated profits before taxes. Especially 
the banks’ subsidiaries in non-EU coun-
tries have been growing at a dynamic 
pace.

Austrian banks have been able to 
step up their lending and income not 
only abroad but also at home. In 2007, 
fee-based services and commissions ad-
vanced operating profits by 14.5% and 
the (unconsolidated) cost-to-income 
ratio improved markedly from 65% to 
62%. 

Given the uncertainty regarding 
further repercussions of financial mar-
ket turmoil, there is still the risk that 
banks might perform less well in future 
as a result of declining fee and commis-
sion income and increasing value ad-
justments.

Overall, Austrian banks’ risk-bear-
ing capacity remains high. Both stable 
capital ratios and stress tests confirm 
the Austrian banking sector’s good 
shock resilience. This ties in with a
favorable report by the IMF on Austria’s 
financial sector under the 2007 FSAP 
update.
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Industrialized Countries: Growth 
Decreases as Inflation Increases, 
International Financial Market 
Turbulence Continues
Effects of the U.S. Subprime Crisis 
and Higher Inflation
Economic growth slowed down in the 
industrialized countries in the fourth 
quarter of 2007. In April 2008, the 
IMF revised its growth forecast signifi-
cantly downward against October 
2007. It now expects substantially 
weaker growth rates than in previous 
years owing to weak economic devel-
opments in the U.S.A and the turmoil 
in international financial markets, 
whereas this year’s rate of inflation is 
expected to be both higher than in 
2007 and higher than forecast in Octo-
ber 2007 (see table 1). Since August 
2007, higher food and crude oil prices 
have clearly driven up inflation rates in 
many countries. In early April 2008, 
the price of Brent crude oil reached 
around USD 110 per barrel. According 
to the IMF, the financial turmoil, which 
set off in the summer of 2007, has in-

tensified and represents a cyclical risk. 
In the past months, many financial in-
stitutions had to make high loan loss 
provisions for (mainly securitized) 
claims on subprime U.S. mortgage 
debtors and for other securitizations. A 
number of institutions needed to raise 
capital to strengthen their capital base. 
Some systemically important institu-
tions experienced liquidity shortfalls 
and, in part, had to be backed by their 
respective central banks. 

In the U.S.A. in the fourth quarter 
of 2007, real GDP growth was higher 
year on year (at a rate of 2.8%) than 
the year’s average, but the seasonally 
adjusted and annualized quarter-on-
quarter growth rate of 0.6% was sig-
nificantly lower than in the previous 
quarter, when it stood at 4.9%. In the 
first quarter of 2008, quarter-on-quar-
ter real GDP growth was also 0.6%. A 
series of short-term economic indica-
tors, at best, point to only weak growth 
in the first quarter of 2008. In view of 
declining real estate investments, 
tighter borrowing conditions and an in-

Continued Financial Turmoil Dampens 
Global Economic Outlook

Table 1

IMF World Economic Outlook: Industrialized Countries 

GDP (real change) Consumer price inflation Current account

Apr. 08 Oct. 07 Apr. 08 Change 
in 
outlook

Apr. 08 Oct. 07 Apr. 08 Apr. 08

2007 20081 20081 20091 20081 2007 20081 20081 20091 2007 20081 20091

% % % of GDP

Industrialized countries 2.7 2.2 1.3 1.3 –0.9 2.2 2.0 2.6 2.0 –1.2 –1.1 –1.1

U.S.A. 2.2 1.9 0.5 0.6 –1.4 2.9 2.3 3.0 2.0 –5.3 –4.3 –4.2
Euro area 2.6 2.1 1.4 1.2 –0.7 2.1 2.0 2.8 1.9 –0.2 –0.7 –0.9
Germany 2.5 2.0 1.4 1.0 –0.6 2.3 1.8 2.5 1.6 5.6 5.2 4.9
France 1.9 2.0 1.4 1.2 –0.6 1.6 1.8 2.5 1.7 –1.3 –2.4 –2.5
Italy 1.5 1.3 0.3 0.3 –1.0 2.0 1.9 2.5 1.9 –2.2 –2.4 –2.3
United Kingdom 3.1 2.3 1.6 1.6 –0.7 2.3 2.0 2.5 2.1 4.9 4.0 3.9
Japan 2.1 1.7 1.4 1.5 –0.3 0.0 0.5 0.6 1.3 –4.9 –4.8 –4.4

Source: IMF (World Economic Outlook), October 2007 and April 2008.
1 Forecast.
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creasing unemployment rate, economic 
growth prospects in the U.S.A. have 
deteriorated noticeably. The IMF sees 
growth at merely 0.5% in 2008, and 
0.6% in 2009, despite stimulating mon-
etary and fiscal policy incentives. Other 
forecasts, however, expect growth to 
slow down at a less pronounced rate 
and the U.S. economy to recover more 
quickly. The broad range of growth rate 
forecasts illustrates the existing uncer-
tainties about the extent of the eco-
nomic slump in the U.S.A. In February 
2008, core inflation was 2.3% year on 
year, whereas the consumer price in-
dex rose by 4%. However, the IMF ex-
pects inflation to recede to an annual 
average of 3% in 2008. 

In the euro area, economic growth 
declined sharply toward end-2007, 
coming to no more than 2.2% year on 
year in the fourth quarter of 2007. Var-
ious short-term economic indicators 
point to moderate economic growth in 
the first quarter of 2008. The IMF ex-
pects euro area economic growth to 
cool off significantly in 2008 and 2009, 
and has revised its respective forecast 
downward, albeit not to the same ex-
tent as for the U.S.A. Other forecasts 
for the euro area are slightly more opti-
mistic, especially for 2009. HICP infla-
tion went up to 3.6% in March 2008, 
thus reaching a record high since the 
beginning of monetary union. How-
ever, the IMF expects inflation to de-
cline again in 2008, namely to an an-
nual average of 2.8%. Survey-based 
leading indicators have not yet signaled 
a marked slowdown of the so-far robust 
economic growth in Germany. Like the 
IMF, German research institutes ex-
pect an – albeit less pronounced – slow-
down in economic growth for the cur-
rent year. Net exports and investments 
will contribute less, while private con-
sumption is likely to support growth. 
For France, the IMF also expects 

growth to slow down primarily on ac-
count of net exports, which will turn 
from slightly positive to slightly nega-
tive.

In Japan, year-on-year real GDP 
growth in the fourth quarter of 2007 
(1.7%) was also lower than the year’s 
average. In the first months of 2008, 
economic growth diminished further. 
Expecting growth in Japan to slow 
down in 2008, albeit to a lesser extent 
than in the euro area, the IMF revised 
its forecast for Japan slightly down-
ward. The Japanese consumer price in-
dex rose by 1.0% year on year in Feb-
ruary 2008.

Substantial Interest Rate Cuts in the 
U.S.A., Financial Turmoil Continues

In view of the financial turmoil and the 
weakening economic development, the 
U.S. Federal Reserve slashed its key in-
terest rate by a total of 3¼ percentage 
points to 2% in seven consecutive steps 
between September 18, 2007, and 
May 1, 2008. In the euro area, the ECB 
left its key interest rate unchanged at 
4% despite continuing upside risks to 
price stability on account of higher 
 uncertainties about euro area growth 
prospects. Owing to the international 
financial turbulence observable since 
August 2007, money markets have been 
tense in several currencies – a situation 
which has affected interbank trading. 
These tensions could well be a result of 
financial institutions’ increased prefer-
ence for liquid funds and higher uncer-
tainties about the distribution of valua-
tion losses linked to structured credit 
products across the financial system. 
To counteract said money market ten-
sions, the Federal Reserve, the ECB 
and the Bank of England took a series 
of – partly coordinated – liquidity man-
agement measures. Although these 
measures contributed substantially to 
stabilizing money markets, so far they 
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have not sustainably reduced the vola-
tility of long-term money market rates. 
The three-month EURIBOR increased 
by approximately 10 basis points to 
4.8% from November 2007 to April 
2008, while the U.S. dollar three-
month LIBOR decreased by 220 basis 
points to 2.7%.

In the U.S.A., the capital market 
yield curve shifted downward notice-
ably. Between November 2007 and 
April 2008, one-year swap rates de-
clined by approximately 200 basis 
points, while ten-year swap rates de-
creased by approximately 70 basis 
points – a movement which meanwhile 
has resulted in the yield curve again 
showing a rising profile also in the one- 
to two-year segment. The decline in in-
terest rates reflects the Federal Re-
serve’s key interest rate cuts, sharply 
deteriorating growth prospects as well 
as investors’ higher risk aversion and 
preference for liquid funds in view of 
the international financial turmoil. In 
the euro area, the yield curve shifted 
downward by 10 to 20 basis points and 
remained slightly inverted in the one- 
to four-year range.

Investors’ higher risk aversion and 
preference for liquid funds also showed 
in the long-term government bond mar-government bond mar-government bond
kets. In the euro area, yield spreads 
against German bonds widened notice-
ably. Break-even inflation rates derived 
from inflation-indexed bonds, how-
ever, remained stable on the whole in 
the euro area and the U.S.A.

Risk premiums on corporate bonds is-
sued by top-rated debtors (AAA rating) 
and less highly rated issuers (BBB rat-
ing) increased further. In the euro area 
and in the U.S.A., BBB risk premiums 
augmented by approximately 120 basis 
points between November 2007 and 
April 2008. For top-rated debtors, risk 
premiums went up by around 10 basis 
points in the euro area and around 70 
basis points in the U.S.A. The period 
of low risk premiums on corporate 
bonds issued by lower-rated debtors, as 
observed from 2003 to mid-2007, ap-
pears to have come to an at least tem-
porary end. Ten-year swap spreads 
were volatile, but while in the euro 
area, their level had hardly changed by 
April 2008 as compared to November 
2007, they had slightly narrowed at a 
higher level in the U.S.A.

Based on swap rBased on swap rBased on sw atesap ratesap r , %

Euro Area and U.S. Yield Curves

Chart 1
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On euro area and U.S. stock mar-
kets, prices plummeted in January 2008 
on account of growing concerns about 
the economic situation emanating from 
the U.S.A. and investors’ higher risk 
aversion; stock price losses in the euro 
area were noticeably greater than in the 
U.S.A. Greater stock market uncer-
tainties also became apparent in the de-
velopment of implied volatility (derived 
from the prices of options on futures 
on broad-based stock market indices), 
which increased in the U.S.A. as well 
as in the euro area.

On the foreign exchange markets, the 
economic slowdown and markedly de-
creasing interest rates in the U.S.A. 
caused the U.S. dollar to weaken. Con-
sequently, between November 2007 
and April 2008, the U.S. currency lost 
approximately 7% to 8% against the 
euro and the Japanese yen. The euro 
topped out, reaching a record high of 
around USD 1.59 per euro. The euro 
also gained roughly 12% against the 
pound sterling, which depreciated in 
the wake of the economic slowdown in 
the United Kingdom and concerns 
about the British financial system, 
peaking at an unprecedented rate of 
around GBP 0.80 per euro. The Swiss 
franc gained some 5% against the euro, 
with exchange rate movements corre-
lating closely with the stock market de-
velopment.

Emerging Markets: Growth Is 
Expected to Weaken, but Remain 
Robust while Net Capital Inflows 
to the Private Sector Are 
 Expected to Contract

Economic Activity Remains Robust 
while Consumer Prices Go Up
The IMF expects real GDP in emerging 
market economies (EMEs) and devel-
oping countries (DCs) to climb by 

6.7% and 6.6%, respectively, in 2008 
and 2009. While remaining below the 
comparable rates of previous years, 
these expansion rates are still higher 
than the long-term average. From a re-
gional perspective, growth in 2008 is 
likely to be strongest in Asia and the 
Commonwealth of Independent States (CIS)Commonwealth of Independent States (CIS)Commonwealth of Independent States (
– like in 2007. At the same time, how-
ever, the IMF also expects these re-
gions, followed by Europe and Latin 
America, to record the most significant 
economic slowdown in 2008, while 
economic growth in the Middle East and 
in Africa (particularly given develop-
ments in Nigeria) is expected to accel-
erate slightly.

In Asia, growth contributions are 
anticipated to shift from slackening 
growth of exports to industrialized 
countries toward domestic growth and 
intra-Asian exports. For China, the 
IMF expects authorities’ efforts to curb 
high investment demand by taking a 
tighter credit and monetary policy 
stance to be partially successful. (How-
ever, in April the Chinese statistics au-
thorities revised their estimate for 2007 
growth upward from 11.4% to 11.9%.) 
Also in Latin America, economic growth 
in 2008 will rely more on the domestic 
economy, in spite of a more restrictive 
monetary policy. In Africa1, growth is 
fueled particularly by the oil-exporting 
countries, which are expected to ex-
pand by more than 8% per year in the 
period from 2007 to 2009. However, 
also the economies of the oil-importing 
countries appear set to grow by more 
than 5% per year in 2008 and 2009, as 
in 2007. Altogether, the IMF states that 
these countries have made progress in 
diversifying their economies and kept 
up the momentum of structural re-
form. Also in the Middle East, the strong 
(above-average) economic growth of 

1 Excluding Libya and Egypt, which are subsumed under the Middle East.
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oil-importing Egypt is remarkable. In 
Turkey, exports continue to be the 
mainstay of growth, whereas the coun-
try’s restrictive monetary policy course 
(geared at combating inflation), re-
newed fiscal consolidation efforts and 
weaker credit growth dampen domes-
tic demand.

As compared to October 2007, the IMF 
revised its forecast for 2008 downward by 
a total of 0.7 percentage points for the 
EMEs and the DCs as a group. The size 
of this downward revision corresponds 
to that for the euro area, albeit starting 
from a significantly higher level. From 

a regional perspective, the IMF’s revi-
sion almost exclusively mirrors devel-
opments in Asia (particularly China) 
and Europe (particularly Turkey). 
However, growth forecast revisions for 
Africa and Latin America vary im-
mensely across countries, with the 
forecast for Mexico declining particu-
larly given its close ties to the U.S. 
economy. The IMF quotes high produc-
tivity gains in the wake of better inte-
gration into the global economy as 
well as rising commodity prices, which 
fueled exports, FDI inflows and fixed 
capital formation, as the reasons why 

Table 2

IMF World Economic Outlook: Emerging Market Economies and Developing Countries

GDP (real change) Inflation Current account

Apr. 08 Oct. 07 Apr. 08 Change 
in 
outlook

Apr. 08 Apr. 08

2007 20082 20082 20092 20082 2007 20082 20092 2007 20082 20092

% % % of GDP

All EMEs and DCs 7.9 7.4 6.7 6.6 –0.7 6.4 7.4 5.7 4.2 4.1 3.4

Europe 5.8 5.2 4.4 4.3 –0.8 5.7 6.4 4.3 –6.6 –7.2 –6.9
Poland 6.5 5.3 4.9 4.5 –0.4 2.5 4.1 3.8 –3.7 –5.0 –5.7
Romania 6.0 6.0 5.4 4.7 –0.6 4.8 7.0 5.1 –13.9 –14.5 –13.0
Turkey 5.0 5.3 4.0 4.3 –1.3 8.8 7.5 4.5 –5.7 –6.7 –6.3

CIS 8.5 7.0 7.0 6.5 0.0 9.7 13.1 9.5 4.5 4.8 2.4
Russia 8.1 6.5 6.8 6.3 0.3 9.0 11.4 8.4 5.9 5.8 2.9
Ukraine 7.3 5.4 5.6 4.2 0.2 12.8 21.9 15.7 –4.2 –7.6 –9.7

Middle East 5.8 5.9 6.1 6.1 0.2 10.4 11.5 10.0 19.8 23.0 19.4
Egypt 7.1 7.3 7.0 7.1 –0.3 11.0 8.8 8.8 1.5 0.8 –0.5
Iran 5.8 6.0 5.8 4.7 –0.2 17.5 20.7 17.4 10.4 11.2 8.4

Africa 6.2 6.5 6.3 6.4 –0.2 6.3 7.5 5.9 0.1 1.7 0.9
Nigeria 6.4 8.0 9.1 8.3 1.1 5.5 8.6 8.5 0.7 6.5 5.7
South Africa 5.1 4.2 3.8 3.9 –0.4 7.1 8.7 5.9 –7.3 –7.9 –6.5

Asia 9.1 8.3 7.5 7.8 –0.8 4.8 5.5 3.9 6.5 5.3 5.2
China 11.4 10.0 9.3 9.5 –0.7 4.8 5.9 3.6 11.1 9.8 10.0
India 9.2 8.4 7.9 8.0 –0.5 6.4 5.2 4.0 –1.8 –3.1 –3.4
Indonesia 6.3 6.1 6.1 6.3 0.0 6.4 7.1 5.9 2.5 1.8 1.2
Korea 5.0 4.6 4.2 4.4 –0.4 2.5 3.4 2.9 0.6 –1.0 –0.9

Latin America1 5.6 4.3 4.4 3.6 0.1 5.4 6.6 6.1 0.5 –0.3 –0.9
Argentina 8.7 5.5 7.0 4.5 1.5 8.8 9.2 9.1 1.1 0.4 –0.5
Brazil 5.4 4.0 4.8 3.7 0.8 3.6 4.8 4.3 0.3 –0.7 –0.9
Mexico 3.3 3.0 2.0 2.3 –1.0 4.0 3.8 3.2 –0.8 –1.0 –1.6

Source: IMF (World Economic Outlook), October 2007 and April 2008.
1 Including the Caribbean.
2 Forecast.
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the financial market turbulence that 
had originated in the U.S.A. had a rela-
tively small effect on its forecasts for 
EMEs on the whole.

This evidence, however, must not 
distract from the fact that recently, the 
risk of contagion through financial and 
trade channels has gone up markedly 
for EMEs and DCs. In particular, EMEs 
with high current account deficits that are 
financed largely by private foreign bor-
rowing are vulnerable to the imple-
mentation of stricter credit standards 
abroad and to increasing risk aversion. 
Altogether, EMEs and DCs will again 
record a substantial current account 
surplus in 2008 and 2009, whereas 
 Europe is likely to be again the only 
 region with a comparatively large cur-
rent account deficit which, despite the 
recent depreciation observed in some 
countries, will slightly increase in 
2008. Nevertheless, depending on the 
availability of crude oil, current ac-
count balances differ widely across 
countries within the CIS, Africa and 
Latin America. 

In most EMEs and DCs, the IMF 
sees the main challenge for 2008 in 
combating the sharp rise in inflation
caused by higher food and fuel prices as 
well as increased domestic demand. In 
China, for example, food prices drove 
up year-on-year inflation from 1% in 
July 2006 to 8.7% in February 2008 
despite a freeze in administered prices. 
Not least in view of inflationary pres-
sure, the Chinese policy of a gradual 
appreciation of the Chinese renminbi-
yuan against the U.S. dollar allowed a 
noticeable appreciation at the end of 
2007. Combating inflation poses a 
 major challenge also to the oil-export-
ing countries whose currencies are tied 
to the U.S. dollar and which feature 
strongly increasing money supply 
growth in connection with high cur-
rent account surpluses. In Turkey, cur-

rent political uncertainties and their 
implications for the stability of the 
 national currency represent, along with 
high food and energy prices, an addi-
tional obstacle to meeting the 2008 in-
flation target.

FDI Inflows to Private Sector 
 Remain High, while Public Sector 
Net Capital Outflows Continue

In recent years, net capital inflows to the 
private sector have been at historically private sector have been at historically private sector
high levels in many EMEs and DCs. In 
2007, these capital inflows rose by 
more than one and a half times, al-
though inflows weakened from August 
2007 onward. Traditionally FDI domi-
nates net inflows. An additional factor 
in 2007 was a sharp rise in net inflows 
from loans borrowed abroad. The IMF, 
however, expects net inflows to almost 
halve in 2008. This expected reduction 
may be connected to a significant de-
crease in net inflows from cross-border 
loans and an expected turn, in volatile 
portfolio investment, from net inflows 
to net outflows, as Asia’s private sector 
is expected to increasingly invest in for-
eign securities – a development which 
is anticipated to slow down significantly 
in 2009.

In Africa, Asia, the Middle East and 
Latin America, FDI remains the domi-America, FDI remains the domi-America, FDI
nant type of net capital inflows to the 
private sector in EMEs and DCs in 
2008. While having been the most im-
portant source of external finance in 
the CIS and in Europe in 2007, net cre-
dit inflows will probably play a clearly 
minor role in 2008. As a consequence, 
FDI is likely to become the most im-
portant type of financing in CIS and 
rank equally in importance in Europe. 
Whereas in Asia, net inflows from bank 
loans are expected to remain the sec-
ond important source of finance, the 
Middle East and Latin America will 
once again experience continued net 



Continued Financial Turmoil Dampens Global Economic Outlook

14  FINANCIAL STABILITY REPORT 15

outflows on bank loans. As in 2007, 
net inflows to portfolio investment are 
anticipated to be significant only in 
Latin America.

The only region with a persistently 
high current account deficit, namely 
 Europe (CESEE), has been attracting 
the highest net capital inflows to the pri-
vate sector since the mid-1990s and is vate sector since the mid-1990s and is vate sector
likely to remain in the lead (after briefly 
coming in second to Asia in 2007). The 
Middle East is the only region which, as 
in previous years, will experience net 
capital outflows from the private sector (in-capital outflows from the private sector (in-capital outflows from the private sector
vestment of current account surpluses re-
sulting from petrodollars). All other 
regions have recorded a combination of 
current account surpluses and net capital 
inflows to the private sector since 2004 – inflows to the private sector since 2004 – inflows to the private sector
a development that appears set to con-
tinue in 2008 and 2009, except in Latin 
America, where the slight current ac-

count surplus is expected to turn 
slightly negative.

In all the regions under review (ex-
cept in Latin America), the public sectors
(excluding central banks) recorded net 
capital outflows in 2007 (both repay-
ment of foreign debt and investment 
abroad); the same should hold for 2008 
and 2009, this time with the exception 
of Africa and Latin America. Again, 
overall developments will primarily be 
attributable to developments in the 
Middle East. Moreover, all regions un-
der observation are expected to con-
tinue to increase official reserves in 2008, 
albeit Asia and Latin America will do 
so to a lesser extent than in 2007. In 
absolute figures, the increase will be 
strongest in Asia, however, given that 
Asia records the largest current account 
surplus in absolute terms.

Table 3

Net Capital Inflows to Emerging Market Economies and Developing Countries1

2004 2005 2006 2007 20082 20092

USD billion

Net capital inflows to the private sector 241.9 251.8 231.9 605.0 330.7 441.5
By instrument
Direct investment 188.7 259.8 250.1 309.9 306.9 322.4
Portfolio investment 16.4 –19.4 –103.8 48.5 –72.2 31.0
Other flows (especially loans) 38.5 13.3 87.5 248.8 98.0 90.0
By region (country)
Europe (CESEE) 74.3 118.1 120.4 170.5 162.5 158.2
CIS 6.7 32.5 57.9 115.1 59.1 89.1
Middle East –17.0 –56.7 –43.4 –21.0 –62.1 –63.0
Africa 16.0 30.5 39.6 47.1 57.5 64.2
Asia 146.6 90.8 47.9 193.5 40.7 116.2
Latin America and the Caribbean 15.2 36.7 9.5 99.7 73.0 76.8

Net capital inflows to the public sector3 –70.7 –109.9 –160.0 –149.0 –162.3 –149.8
Memorandum item
Current account balance 297.2 517.3 698.0 738.1 814.7 750.0
Reserve assets4 –509.3 –595.1 –752.8 –1236.2 –1004.1 –1071.4
of which: held by China 206.3 207.0 247.0 461.9 380.0 500.0

Source: IMF (World Economic Outlook), April 2008.
1 This table shows aggregated balance of payments data sets of 131 nonindustrialized countries, including 44 major EMEs. Europe = Central, 

Eastern and Southeastern Europe excluding European CIS countries and including Turkey. Asia = including Hong Kong, Korea, Singapore and 
Taiwan. 

2 Forecast. 
3 A minus sign indicates net outf lows of capital from developing countries to industrialized countries. 
4 A minus sign indicates an increase.



Continued Financial Turmoil Dampens Global Economic Outlook

FINANCIAL STABILITY REPORT 15  15

Continued High Level of Austrian 
Bank Claims on CESEE
At end-September 2007, Austrian 
banks’2 claims accounted for nearly 9% 
of nominal GDP in the recipient coun-
tries in CESEE, putting Austrian banks 
ahead of all other countries’ banks in 
terms of claims on the region (see table 
4). Austrian banks account for nearly 
one-fifth of total claims on the region 
of all BIS reporting banks.

By international comparison, Aus-
trian banks had the highest claims on 
Slovenia, the Czech Republic, Slovakia, 
Hungary, Romania, Croatia and 
Ukraine and the second-highest claims 
on Bulgaria (after Italian banks). To-
gether with Italian banks, Austrian 
banks had the third-highest claims on 
Russia after German and French banks. 
In Slovenia (as a member of the euro 

area), the Czech Republic, Slovakia, 
Romania, Croatia and Ukraine, in turn, 
the fact that more than 25% of the 
claims of all BIS reporting banks on this 
region are held by Austrian banks con-
firms the prominent role of Austrian 
banks in the region.

Eurobonds under Pressure from 
Protracted Global Nervousness in 
Financial Markets

Since its beginnings in the summer of 
2007, the global financial turmoil has 
been affecting developments on the in-
ternational Eurobond market. Thus, 
the trend of rising average yield differen-
tials of emerging market issuers’ gov-
ernment bonds denominated in euro 
and U.S. dollar against U.S. and euro 
area government bonds (as measured 
by JPMorgan’s (Euro) EMBI (Emerg-

2 The BIS consolidated banking statistics does not subsume the BA group among Austrian banks.

Table 4

Claims of BIS Reporting Banks on Central, Eastern and Southeastern Europe1

AT DE IT FR NL SE BE UK Europe2 US Japan

% of GDP of the recipient country

CESEE 8.8 6.8 6.5 4.6 2.6 2.9 3.7 1.7 44.5 2.2 0.7

CESEE EU Member States (excluding the Baltic countries)

Bulgaria 12.3 4.0 17.6 5.2 1.4 0.0 0.5 0.3 70.6 1.0 0.2
Czech Republic 28.7 5.3 9.6 17.5 3.4 0.0 24.6 . . 93.7 3.1 0.6
Hungary 24.3 23.1 18.4 4.9 3.6 0.2 11.8 . . 93.7 2.2 1.6
Poland 3.5 9.8 12.5 3.3 5.7 1.2 4.5 0.4 51.3 2.8 1.2
Romania 27.6 14.1 6.8 11.6 4.7 0.1 0.6 0.1 80.0 1.2 0.1
Slovakia 40.8 5.4 26.9 2.2 6.1 0.1 9.9 . . 93.7 2.5 0.1
Slovenia 28.0 14.2 13.8 5.7 1.6 0.0 6.2 0.5 73.7 1.1 0.9

Other CESEE countries

Croatia 64.8 8.8 59.7 15.9 0.6 0.0 0.8 0.8 153.6 0.5 1.0
Ukraine 8.2 2.9 1.5 6.4 2.1 1.2 0.4 0.5 28.7 0.9 0.6
Russia 1.6 4.0 1.6 2.4 1.6 0.4 0.5 . . 15.1 1.5 0.8
Turkey 0.4 3.0 . . 2.4 1.3 0.1 2.3 . . 18.8 2.9 0.5

Source: BIS, Eurostat, Thomson Financial, national sources and OeNB calculations.

Note:  The claims shown here correspond to the „Consolidated foreign claims of reporting banks“ published by the BIS (BIS Quarterly Review 
March 2008, table 9B). For every bank, these include the claims (in all currencies) of both parent and subsidiary companies on borrowers 
outside the group in the relevant countries. In this consolidated overview, claims of Austrian banks do not include claims of the Bank 
Austria (BA) group.

1 As of end-September 2007. 
2  In addition to the countries of origin listed individually, „Europe“ comprises Denmark, Greece, Ireland, Portugal, Finland, Spain, Switzerland, 

Norway and Slovenia.
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ing Markets Bond Index) Global) has 
continued since June 2007. In the re-
porting period from end-September 
2007 to end-March 2008, spreads wid-
ened by a total of 111 basis points (U.S. 
dollar bonds) and 57 basis points (euro 
bonds). The different development of 
spreads of these two indices is also at-
tributable to differences in the develop-
ment of the benchmark bonds underly-
ing each index. The general upward 
trend in yield spreads was interrupted 
by two downward movements in De-
cember 2007 and February 2008. This 
development seems to have eased some-
what since mid-March 2008, after the 
average yield differential of U.S. dollar-
denominated bonds had reached its 
highest level since June 2005 and that 
of euro-denominated bonds had reached 
its highest level since July 2004. Yield 
spreads had thus widened by 174 (U.S. 
dollar) and 91 (euro) basis points to 
their highest levels from their all-time 
lows recorded at the end of May/begin-
ning of June 2007. This up-and-down 
movement with an overall upward ten-

dency was in line with the movements 
observed in other segments of the in-
ternational financial market and re-
flects that investors are gradually be-
coming informed of the dimensions of 
the financial problems and losses in-
volved.

In spite of widened yield differen-
tials, total returns were positive for 
both indices from end-September until 
end-March: The euro-denominated 
Euro EMBI Global recorded total re-
turns of more than 1.6% (not annual-
ized), and the corresponding rate for 
the EMBI Global came to 3.3%.

As in the last reporting period, the 
current period showed a discrepancy 
between the rise in yield spreads and 
the development of economic fundamentals 
(as measured by average ratings) at the 
level of overall indices. Although the 
number of rating upgrades by the three 
largest rating agencies for the countries 
contained in both indices was notice-
ably lower compared with the previous 
year, it was clearly above the number of 
rating downgrades. Despite the posi-

Table 5

Eurobonds: Spreads to Reference Bonds and Returns by Region

EMBI Global (USD) Euro EMBI Global (EUR)

Weight 
in 
overall 
index 
in %

Yield spreads in 
basis points

Total 
return 
in %

Rating Duration Weight 
in 
overall 
index 
in %

Yield spreads in 
basis points

Total 
return 
in %

Rating Duration

March 
31, 
2008

March 
31, 
2008

Change 
since 
Sep. 30, 
2007

Since 
Sep. 30, 
2007

March 
31, 
2008

March 
31, 
2008

March 
31, 
2008

March 
31, 
2008

Change 
since 
Sep. 30, 
2007

Since 
Sep. 30, 
2007

March 
31, 
2008

March 
31, 
2008

Overall index 100.0 325 70 0.6 BB+ 7.00 100.0 129 38 1.0 BBB+ 5.18
Africa 2.7 428 84 1.3 BB+ 4.71 4.6 254 126 –2.5 BBB+ 4.72
Asia 17.4 272 58 1.8 BB+ 6.58 4.8 115 23 1.7 BBB 3.55
Europe 26.9 272 77 0.6 BBB– 6.40 72.8 103 30 1.3 BBB+ 5.44
Latin America 49.5 347 72 0.1 BB+ 7.75 17.8 224 57 0.4 BBB– 4.60
Middle East 3.5 577 56 2.7 B– 4.79 . . . . . . . . . . . .

Source: Bloomberg, JPMorgan, OeNB calculations.

Note:   The EMBI Global and Euro EMBI Global indices differ in composition (in terms of currencies, countries covered, instruments, maturities, etc.). Differences in the level and 
development of yield spreads and returns as well as in other index features can be attributed in part to this different composition and in part to different investor structures. 
The rating is calculated as the average of Moody‘s, Standard & Poor‘s and Fitch‘s ratings for long-term government foreign currency sovereign debt and is expressed in the 
rating categories of Standard & Poor‘s.
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tive development of economic funda-
mentals, demand for Eurobonds issued 
by emerging market sovereign debtors 
ebbed after the onset of the financial 
crisis. Assuming that ratings are appro-
priate, the divergent development of 
fundamentals and yield differentials 
may either be interpreted as a conta-
gion-related temporary negative over-
shooting or as a sustained correction of 
investors’ previously excessive risk ap-
petite. The further development of the 
global financial market turbulence and 
its real economic implications join 
country-specific developments (partic-
ularly regarding external balances and 
political stability) as main risk factors 
for the Eurobond market.

Just like Eurobonds issued by Euro-
pean EMEs typically lag the overall in-
dex in times of decreasing yield spreads 
(meaning that owing to their much 
lower initial level, the decline in their 
yield spreads and their total return lag 
behind those of the overall index), the 
negative developments observed during 
the reporting period likewise only had 
a limited impact on these Eurobonds. 
Among European Eurobonds, those 
 issued by Serbia, Ukraine, Bulgaria, 
Romania and Turkey were hit hardest 
by the crisis. In these countries, yield 
spreads increased at a rate that was 
clearly above the average of all coun-
tries contained in the indices, and the 
three most important rating agencies 
partly revised downward their rating 
outlooks for Serbia, Romania and Bul-
garia.3

Central, Eastern and South-
eastern Europe: Robust Growth 
amid Higher Inflation and Partly 
Higher Current Account Deficits
Strikingly Divergent Exchange Rate 
Developments within the Region
In the recent period of financial market 
turmoil, the exchange rate of the Bul-
garian lev remained stable within the 
framework of the currency board re-
gime in place. By contrast, the ex-
change rate curves of the not formally 
pegged currencies reviewed here (Hun-
garian forint, Slovak koruna, Czech 
 koruna, Croatian kuna, Romanian leu, 
Russian ruble, Polish zloty) showed a 
diverse picture against the euro in the 
review period from end-September 
2007 to end-March 2008. While the 
tightly managed Croatian kuna re-
mained broadly stable against the euro, 
marked value changes were observed 
for the other six currencies (see chart 2), 
with three of them gaining and the 
other three losing in value. In the pe-
riod under review, the Czech koruna 
posted the highest gains against the 
euro (+8.7%), followed by the Polish 
zloty (+7%) and the Slovak koruna 
(+4%). The Hungarian forint depreci-
ated by 3.4%, the Russian ruble by
almost 5%, and the Romanian leu by 
10.3%.

Based on their June 2007 values, 
the Slovak, Polish and Czech curren-
cies appreciated by 5% (Slovak koruna), 
9% (Polish zloty), and even more than 
13% (Czech koruna). On the one hand, 
this development reflects persistently 
robust economic growth in all three 
countries combined with a strong ex-
port performance and substantial FDI 
inflows. The Czech koruna was 
strengthened further by the unwinding 
of carry trades in which it had served as 

3 In the reporting period, outlooks were downgraded from stable to negative for Romania by Standard & Poor’s and 
Fitch, for Bulgaria by Fitch and for Serbia by Standard & Poor’s.
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the funding currency until investors’ 
risk appetite declined in about mid-
2007. Expected or actual key interest 
rate hikes in the Czech Republic and 
Poland in the light of accelerated infla-
tion also seem to have influenced ex-
change rate developments.

In the period under review, both the 
Russian ruble and the Hungarian forint 
continued their slight but steady decline 
against the euro that had started in 
spring 2006 and spring 2007, respec-
tively. The depreciation of the Russian 
ruble against the euro was primarily at-
tributable to the country’s orientation 
on a de facto currency basket (55% 
USD and 45% EUR), which means that 
the Russian currency partially follows 
the depreciation of the U.S. dollar 
against the euro. Notwithstanding its 
recent slight recovery, the Hungarian 
forint has depreciated by nearly 6% 
since its maximum value of April 2007. 
This long-term downward trend can be 
largely explained by relatively weak 
medium-term growth perspectives, 
general political fragility and the asso-
ciated uncertainty regarding the con-
tinued implementation of fiscal consol-
idation plans. The depreciation of the 
Romanian leu started a few months 

later than that of the Hungarian forint, 
but it was considerably stronger. Hav-
ing reached its highest value since 2002 
at the beginning of July 2007, the leu 
depreciated by more than 16% so that 
its value at end-March 2008 was roughly 
the same as in early 2006. The main 
reasons for this decline were a deterio-
ration of fundamentals (high and rising 
current account deficit, rapid unit labor 
cost growth and loose fiscal policy) as 
well as the relatively high proportion of 
short-term capital in the foreign ex-
change market. Among the currencies 
reviewed here, the Romanian leu was, 
in view of these factors, hit hardest by 
the global financial market turmoil and 
the resulting increase in investor risk 
aversion.

In most CESEE countries economic 
activity remained very robust also in activity remained very robust also in activity
the second half of 2007. In 2007 as a 
whole, GDP growth was especially 
pronounced, compared with 2006, in 
Croatia and Slovakia as well as in 
 Poland, and markedly lower only in 
Romania and Hungary. Annual growth 
in the region amounted to between 
slightly above 5.5% in Bulgaria and 
 Romania and nearly 10.5% in Slovakia, 
where one-off factors were instrumen-
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tal in accelerating growth in the second 
half of 2007. Hungary continued to 
stand out with a further reduction of 
growth to only 1.3% due to govern-
ment austerity measures.

While the growth contribution of 
domestic demand increased in Croatia, domestic demand increased in Croatia, domestic demand
Poland and especially in Romania, it 
declined in the other countries and 
turned negative in Hungary. Among the 
domestic demand components, invest-
ment growth (considerably) outpaced 
the growth of private consumption in 
2007 in all countries but Croatia. In 
Hungary, private consumption growth 
was negative. At the same time, private 
consumption growth was stronger than 
GDP growth only in Croatia and espe-
cially in Romania. Disregarding devel-
opments in Hungary, domestic demand 
in the region was mainly driven by 
strong real wage and loan growth.

With the exception of Slovakia, 
Hungary and the Czech Republic, the 
contribution of net exports to growth re-
mained negative, and the goods and ser-
vices balance deteriorated in 2007. Es-
pecially Bulgaria and Romania, which 
recorded the highest negative growth 
contribution of net exports together 

with Russia, saw the goods and services 
deficit rise further from already high 
levels. The high and rising external im-
balances may, however, be partially ex-
plained by the economic catching-up 
process and strong investment demand. 
Still, in Romania, import growth ap-
pears to have been fueled further by the 
persistently strong growth of private 
consumption (11%), which caused the 
goods and services deficit to rise while 
GDP growth declined.

The combined current account and ca-
pital account balance remained negative 
(i.e. indicating a need for external 
 finance) in all countries of the region 
except Russia. Yet the level and struc-
ture of the deficits varied highly across 
the region. In the four Central Euro-
pean countries the deficit in the com-
bined current and capital account in 
2007 basically reflected a negative in-
come balance, which can in turn be ex-
plained by outflows of dividends and 
profits to foreign investors. In all four 
countries, demand for external financ-
ing was below 5% of GDP and lower 
than in 2006 (even though only slightly 
lower in Poland). In contrast, demand 
for external financing increased over 

Table 6

Fundamental Factors Influencing Exchange Rate Developments

GDP growth
(in %)

Contribution of 
net exports to 
GDP growth (in 
percentage points)

Balance of trade 
and services
(in % of GDP)

Balance on income 
(in % of GDP)

Demand for 
external financing
(in % of GPD)1

Demand for 
external financing
plus net FDI 
inflows 
(in % of GDP)

2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007

Bulgaria 6.3 6.2 –8.3 –5.8 –18.4 –21.6 –2.1 –1.1 –17.1 –20.3 6.0 0.1
Czech Republic 6.4 6.5 0.4 0.7 3.2 4.7 –5.7 –7.2 –2.9 –2.4 0.4 1.8
Hungary 3.9 1.3 3.7 2.3 0.4 2.5 –6.9 –7.9 –5.3 –4.0 –2.5 –3.0
Poland 6.2 6.5 –1.1 –0.9 –1.8 –2.7 –2.8 –3.0 –2.6 –2.6 0.3 1.2
Romania 7.9 6.1 –9.6 –14.9 –12.1 –14.3 –3.3 –3.6 –10.5 –13.2 –1.6 –7.4
Slovakia 8.5 10.4 2.3 5.4 –3.2 –0.5 –3.7 –4.3 –7.1 –4.8 –0.3 –1.2
Croatia 4.8 5.6 –1.1 –0.8 –7.7 –8.4 –7.7 –2.9 –8.1 –8.4 –0.6 0.2
Russia 7.3 8.1 –3.9 –7.0 12.7 8.7 –3.0 –2.3 9.6 5.3 10.6 5.8

Source: Eurostat, national central banks, OeNB.
1 Demand for external f inancing = sum of current account balance and capital account balance.
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2006 in Croatia and especially Bulgaria 
and Romania, fueled by the develop-
ment of the trade and services balance. 
In most CESEE countries, net FDI
inflows (including intracompany loans) 
remained high enough to cover the de-
mand for external financing, the only 
exceptions being Slovakia, Hungary 
and especially Romania, where the
remaining gap widened markedly com-
pared with 2006.

The Hungarian forint and the Ro-
manian leu continued to exhibit the 
highest short-term interest rate differenti-
als relative to the euro area. While those 
differentials were narrowing moder-
ately in Hungary until December 2007 
and sharply in Romania until Septem-
ber 2007, the differentials have since 
been widening again by over 90 basis 
points (Hungary) or as much as 380 
 basis points (Romania) in line with 
their NCBs’ monetary policies. These 
developments have made foreign cur-
rency loans more attractive in Hungary 
and Romania, when leaving aside the 
higher exchange rate risk. In Poland the 
short-term interest rate differential to 
the euro area has risen markedly fol-
lowing several key rate increases, while 
the Czech Republic’s persistently nega-
tive differential relative to the euro area 
gradually declined following several 
key rate increases. At the same time, 
Slovakia’s differential remained rela-
tively stable; it has been slightly nega-
tive since mid-August 2007, mainly be-
cause of the increase of interbank rates 
in the euro area.

Croatia was the only CESEE coun-
try to execute larger-scale foreign ex-
change interventions in order to influ-
ence exchange rate dynamics in the 
 report period. Responding to the slight 
appreciation of the kuna since the 
 beginning of April 2007, Hrvatska 

 narodna banka intervened four times in 
the course of 2007, and most recently 
in February 2008, to counteract appre-
ciation pressures on the kuna that had 
risen following liquidity-absorbing 
measures combating inflation. Like-
wise, measures taken by the Czech and 
Polish governments and central banks 
at the end of March and the beginning 
of April, respectively, can be inter-
preted as influencing the foreign cur-
rency supply on the exchange market: 
in Poland, an EIB loan taken up by the 
state was transferred to a foreign cur-
rency account of the central bank, and 
in the Czech Republic an agreement 
was reached stating that future privati-
zation profits are to be frozen on a ded-
icated central bank account.

Banks’ net external asset position de-
teriorated in 2007 in Bulgaria, Poland, 
Slovakia, Hungary, Romania and Rus-
sia. The deterioration was especially 
pronounced in Bulgaria and also 
strong in Romania. While Bulgaria 
(and Poland) saw a previously positive 
net asset position turn negative, the 
other countries experienced a further 
increase in their already negative net 
asset positions. These developments are 
likely to have contributed to the firm-
ing of the zloty and the Slovak koruna, 
whereas they may have slowed down 
the depreciation of the leu.

In view of the global financial mar-
ket turmoil the most important risk fac-
tors for the CESEE countries lie in a 
slowdown of GDP growth in the euro 
area, a deterioration of the investment 
climate and a worsening of external 
 financing conditions. That would affect 
most of all countries which have ele-
vated current account deficits and 
where net FDI inflows are insufficient 
to cover external financing needs.4

4 For further information see also the study of Gardó et al. in this issue.
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Yield Spreads of Local Currency-
Denominated Government Bonds 
Widen Marginally

In the Central and Southeastern Euro-
pean countries analyzed here (Bulgaria, 
Poland, Romania, Slovakia, the Czech 
Republic and Hungary) the yield 
spreads of ten-year local currency-
 denominated government bonds wid-
ened against euro benchmark bonds 
during the review period (see table 7). 
Hungary recorded the highest spread 
increase by far with about 220 basis 
points, whereas the yield spreads of 
Bulgarian, Czech and Polish govern-
ment bonds widened by more or less 
equal amounts (about 60 to 80 basis 
points) from divergent levels. The yield 
spreads of Slovakian bonds widened by 
just close to 20 basis points. As a result, 
Slovakia recorded the smallest spread 
among the six countries in March 
2008, followed by the Czech Republic 
and Bulgaria. At the same time, the 
risk premiums of Bulgaria, the Czech 
 Republic, Poland and Hungary reached 
the highest levels since the beginning 
of 2005.

Across CESEE, the development of 
the inflation differential against the euro 
area had an adverse impact on local cur-
rency-denominated bond yields – the 
only exception being Hungary, where 
the inflation differential slightly de-
clined, albeit remaining at a relatively 
high level. Slovakia was the only  CESEE 
country to match the euro area’s annual 
inflation rate in March 2008. As be-
fore, inflation in CESEE continued to 
be primarily driven by developments in 
international commodity prices (energy 
and food). Some countries moreover 
experienced indirect tax hikes and ris-
ing unit labor costs, while private con-
sumption generated substantial infla-
tionary pressures only in Romania. 
Yield spreads increased in line with 
 inflation differentials, but more moder-
ately, in all countries except for 
 Hungary. This gap shows that the latest 
uptick in inflation in these countries is 
considered rather a temporary phe-
nomenon and that long-term inflation 
expectations have not been revised up-
ward substantially. In Hungary, yield 
spreads moved in the opposite direc-
tion of the inflation differential, as the 

Table 7

Fundamental Factors Influencing Local Currency-Denominated Government Bond Yield Spreads

Nominal yield of local 
currency-denominated 
ten-year government 
bonds p.a. (in %)

Nominal 3-month 
interbank money 
market rate in local 
currency p.a. (in %)

HICP year on year 
(in %)

General 
government 
budget balance 
(in % of GDP)1

Balance of 
trade and 
services 
(in % of GDP)

Demand for 
external 
financing plus 
net FDI inflows 
(in % of GDP)1

Mar.
07

Sep.
07

Mar.
08

Mar.
07

Sep.
07

Mar.
08

Mar.
07

Sep.
07

Mar.
08

2006 2007 2006 2007 2006 2007

Bulgaria 4.2 4.4 4.9 3.8 5.2 6.7 4.4 11.0 13.2 3.0 3.4 –18.4 –21.6 6.0 0.1
Czech Republic 3.8 4.5 4.7 2.6 3.5 4.1 2.1 2.8 7.1 –2.7 –1.6 3.2 4.7 0.4 1.8
Hungary 6.8 6.7 8.4 8.0 7.7 8.1 9.0 6.4 6.7 –9.2 –5.5 0.4 2.5 –2.5 –3.0
Poland 5.2 5.7 6.0 4.2 5.1 6.0 2.4 2.7 4.4 –3.8 –2.0 –1.8 –2.7 0.3 1.2
Romania 7.5 6.9 6.9 7.5 6.8 10.8 3.7 6.1 8.7 –2.2 –2.5 –12.1 –14.3 –1.6 –7.4
Slovakia 4.2 4.6 4.3 4.5 4.3 4.3 2.1 1.7 3.6 –3.6 –2.2 –3.2 –0.5 –0.3 –1.2

Euro area2 4.0 4.2 3.8 3.9 4.7 4.6 1.9 2.1 3.6 –1.3 –0.6 –0.1 0.0 n.a. n.a.

Source: Eurostat, national central banks, OeNB. Monthly values are monthly average values. 
1 Demand for external f inancing = sum of current account balance and capital account balance.
2 Euro area: Current account balance (corrected for statistical discrepancies within the euro area) instead of balance of trade and services. 
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impact of inflation on yields was masked 
by other influencing factors.

Changes in the differentials between 
short-term money market rates in the coun-
tries analyzed here and the euro area
pointed in the same direction as changes 
in long-term yield premiums in all 
countries during the review period. At 
the same time, the change of the short-
term interest rate differential was con-
siderably more pronounced than the 
change in yield spreads in Bulgaria and 
Romania, and markedly weaker in 
Hungary.

All countries except for Romania 
reported lower budget deficits in 2007 
than in 2006; and Bulgaria was able to 
increase its surplus. These develop-
ments may have dampened the widen-
ing of spreads. The reduction of the 
deficits was favored by strong economic 
growth and rising inflation. However, 
the Central European countries and 
most markedly Hungary also managed 
to correct structural budget balances. 
Hungary, while successful in cutting its 
deficit substantially, still retains com-
paratively high budgetary imbalances. 
At the same time, uncertainties regard-
ing the continuation of austerity mea-

sures had a negative effect on the gov-
ernment bond market.

The development of the net external 
balance and related exchange rate ex-
pectations also may have influenced 
 local currency-denominated govern-
ment bond yield spreads during the 
 review period in some countries, espe-
cially in Romania and Bulgaria.

Finally, the globally declining risk 
propensity continued to have a substan-
tial impact on the local currency-de-
nominated bond yields of the six coun-
tries reviewed here. Risk premiums on 
 local currency-denominated govern-
ment bonds will be influenced substan-
tially by developments in international 
financial markets also in the coming 
months. In view of higher inflation 
rates, anchoring inflationary expecta-
tions on a low level, especially through 
an active communication policy, may 
help prevent a further increase of yield 
premiums. What will also remain im-
portant in this respect is the adherence 
to existing plans of fiscal consolidation 
as well as the implementation of pru-
dent and differentiated wage policy 
measures in the public sector.
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Corporate Sector Slightly
Affected
Output Growth Is Past its Cyclical 
Peak
Despite the ongoing turbulence in in-
ternational financial markets and its 
negative effects on global economic ac-
tivity, the Austrian economy performed 
relatively well in the first half of 2008, 
even though real GDP growth is ex-
pected to be less dynamic in 2008 than 
in the two previous years. Owing to 
the euro’s increasing external value and 
the cooling of global economic activity 
Austrian exports slowed down. In the 
course of 2007, investment lost mo-

mentum – a trend which lasted in early 
2008. Real consumer demand, which 
has clearly lagged behind the develop-
ment of real disposable household in-
come in recent years, continued to de-
velop moderately.

After having grown robustly in re-
cent years, corporate profitability in 
Austria – similarly to the euro area as a 
whole – continued to improve in 2007 
despite the appreciation of the euro and 
high crude oil prices, as the develop-
ment of the profit margin1 and gross 
operating surplus2 indicates.

The economic boom of the past two 
years is also reflected in the develop-

Financing Conditions Have Tightened
for the Real Economy Sectors

1 The profi t margin is the ratio of the gross value added defl ator to unit labor costs.
2 The gross operating surplus is the surplus created by corporate operations after the remuneration of the production 

factor labor. It is calculated from GDP less compensation of employees and less taxes on production (excluding 
subsidies) and is thus the SNA (System of National Accounts) equivalent of gross operating income.

Quarter-on-quarter change in % (seasonally adjusted)

Indicators of Profitability Performance in the Corporate Sector

Chart 3
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ment of corporate insolvencies – typi-
cally a lagging indicator – which in the 
first quarter of 2008 was 15% below 
the corresponding 2007 value. Particu-
larly the number of no asset cases fell 
by approximately 25%, while the de-
cline of newly opened insolvency pro-
ceedings came to 4% and was thus
significantly weaker. The estimated de-
fault liabilities decreased by around 
20%. In the first quarter of 2008, the 
default liabilities sank to 0.5% of
the corporate sector’s total liabilities 
(according to the national accounts).

Financial Turmoil Affected the 
Financing Through Equity Markets

Regarding external finance, turbulence 
in international financial markets made 
it more difficult for businesses to raise 
capital notably in equity markets. Ac-
cording to the securities issues statis-
tics, new issues on the Vienna stock
exchange (Wiener Börse AG) by nonfi-
nancial corporations came to EUR 2.2 
billion in the second half of 2007, which 
corresponded to only about one-third 
of the value registered in the first half 
of the year. In the first quarter of 2008, 
no new listings were reported and three 
issues already fixed were cancelled ow-
ing to the unfavorable market condi-
tions. A closer look at the financing 
raised on the Vienna stock exchange, 
where international institutional inves-
tors are becoming ever more dominant, 
clearly reveals the tighter integration of 
corporate financing into international 
capital flows. Whereas in 2003 the 
share of foreign market participants in 
the trading volume at the Vienna stock 
exchange was less than one-fourth, this 
figure burgeoned to 64% in 2007.

As stock prices lost ground at the 
Vienna stock exchange following finan-
cial market turmoil, the market capi-
talization of the nonfinancial corpora-
tions listed at the Vienna stock ex-
change fell by more than EUR 4 billion 
to EUR 93 billion in the second half of 
2007, which corresponded to some 
34% of GDP. The market capitalization 
of all stocks listed on the Vienna stock 
exchange (including financial corpora-
tions) came to almost 56% of GDP at 
the end of 2007.

Including OTC equities, close to 
40% of nonfinancial corporations’ ex-
ternal financing volume was in the form 
of equity in the second half of 2007. As 
a result of the declining stock prices, 
the share of equity in total liabilities
decreased by almost 1 percentage point 
to 37.0% in 2007, as equity listed on 
the stock exchange is valued at current 
market prices in line with the national 
accounts conventions.

In contrast, the development of 
bank lending to the corporate sector 
has not shown any signs of deceleration 
recently as the annual growth rate of 
bank loans accelerated in the course of 
2007 and came to 9.1% in March 
2008.3 Yet, loan growth still developed 
less dynamically in Austria than in the 
euro area. At recently more than 98%, 
the share of variable rate loans in new 
business remained very high. In the 
second half of 2007 and the first quar-
ter of 2008, the maturity structure 
shifted toward longer-term loans. This 
is an indication that loans were mainly 
used to finance investment projects 
rather than to bridge liquidity gaps.

As companies had difficulties to 
raise capital on equity markets, they in-

3 According to MFI balance sheet statistics. By analogy to the method employed by the ECB, the outstanding volume 
of bank lending is calculated as the percentage change against the previous year on the basis of changes in trans-
actions, i.e. adjusted for reclassifi cations, revaluations, exchange rate and other nontransaction changes.
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creasingly turned to banks for loans. At 
the same time, their good performance 
improved the creditworthiness of many 
businesses. According to the Austrian 
results of the Eurosystem bank lending 
survey, in the second half of 2007, cor-
porate demand for loans was mainly 
driven by the need to finance fixed in-
vestment. Another key motive for bor-
rowing included the funding of merg-
ers and acquisitions as well as corporate 
restructuring. In the first quarter of 
2008, however, corporate credit de-
mand was no longer driven by any of 
these factors. The surveyed banks indi-
cated that sound internal financing con-
tinued to act as a certain damper on 
credit demand.

Bond financing remained highly dy-
namic in the second half of 2007. Ac-
cording to the securities issues statis-
tics, the net issuance of corporate bonds 

increased by 23.1% compared with the 
corresponding value of the previous 
year.4 Hence, the Austrian growth rate 
has remained well above the euro area 
as a whole until recently. In the second 
half of 2007, construction and real es-
tate companies were the biggest issu-
ers. Close to 70% of the volume issued 
in this period were fixed rate bonds, 
while variable rate bonds accounted for 
the rest. More than 90% of the bonds 
were denominated in euro and the re-
mainder in Swiss francs.

In 2007, the debt burden of busi-
nesses rose slightly faster than their 
gross operating surpluses (including 
mixed income of the self-employed) as 
a result of the rather lively expansion of 
debt financing. Yet, this increase was 
more moderate than in the euro area, 
where the corporate debt ratio has 
clearly been on the rise since 2005.

4 Also based on the ECB method.
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Financial Turmoil Tightens Financing 
Conditions 
The financing conditions for Austrian 
companies were tightened in 2007 and 
2008, both for borrowing funds and for 
issuing equity capital.

Since November 2007, share prices 
at the Vienna stock exchange declined 
significantly in the wake of interna-
tional financial market turbulence. Be-
tween the end of October 2007 and the 
end of March 2008, the Austrian 
Traded Index (ATX) fell by around 
17%. By contrast, the profits of compa-
nies listed on the Vienna stock exchange 
continued their upward trend. As a re-
sult, the earnings yield5 rose visibly 
since mid-2007, which implies that the 
cost of tapping the stock market in-
creased. The earnings yield also rose 
significantly in relation to the develop-

ment of government bond yields, which 
is among others an indicator of an in-
creased stock market risk premium.

On the euro bond market, the yields 
for corporate bonds rose significantly 
in the 12 months until the end of the 
first quarter of 2008.6 Whereas long-
term yields on government bonds 
dropped by approximately ½ percent-
age point since mid-2007, risk premia 
on corporate bonds climbed relative to 
government bonds of similar maturities 
as credit risks were reassessed follow-
ing the subprime crisis. 

Terms and conditions for new loans 
have worsened as well. Since the end of 
2005, interest rates on corporate loans 
were going up which, until mid-2007, 
basically mirrored the ECB’s key inter-
est rate increases. From summer 2007 
onward and following the crisis of con-

2000 2001 2002 2003 2004 2005 2006 2007

Corporate Sector Debt1

Chart 5

Source: OeNB.
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fidence in international financial mar-
kets, the increases were caused by a 
substantial widening of the gap be-
tween money market rates – which are 
the benchmark for variable loan rates – 
and key interest rates. Risk premia for 
corporate loans, in contrast, did not 
start to widen slightly until the first 
quarter of 2008, as is evidenced by the 

development of the difference between 
corporate loan interest rates and swap 
rates with corresponding maturities (as 
an indicator of interest rates for largely 
risk-free assets). In this context, risk 
premia rose more strongly for large 
loan volumes than for loans up to and 
including EUR 1 million.

Corporate Financing Conditions

Chart 6
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This evidence is broadly in line with 
the Austrian results of the Eurosystem 
bank lending survey. Since the third 
quarter of 2007, banks have tightened 
their margins on loans to enterprises, 
above all for riskier loans and less 
strongly for average loans. At the same 
time, the credit standards for loans to 
enterprises (to larger corporations and 
small and medium-sized enterprises 
(SMEs) alike) have been tightened 
somewhat since mid-2007. In this re-
spect, the standards for long-term loans 
were tightened a lot more strongly than 
those for short-term loans. The changed 
credit standards are largely attributable 
to recent international financial market 
turmoil and its effects on the financing 
conditions in the money and bond mar-
kets.

Slightly Higher Exposure to Interest 
Rate Risks
Following a decline in recent years, 
corporate exposure to interest rate 
risks increased somewhat as credit 
growth picked up in the second half of 
2007. This increase resulted primarily 
from a rise in liabilities with short-term 
interest rate risks (loans and variable-
rate bonds). In comparison, the share 
of fixed-income bonds, which are sub-
ject to long-term interest rate risks,
remained relatively stable in the past 
few quarters. 

Due to the higher share of loans in 
liabilities and the rise in interest rates, 
interest expense on corporate loans 
continued to climb in the first quarter 
of 2008 (see chart 8).7 Yet, the interest 
expense figure shown here includes 

7 The interest rates for new business (both corporate and household) were used to determine interest on foreign
currency loans, as the interest rate statistics do not contain any data on outstanding amounts of foreign currency 
loans. As the lion’s share of foreign currency loans is at variable rates, which are adjusted periodically, this
approximation should be fairly adequate.

Interest Expense on Corporate Loans

Chart 8
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only interest payments proper; it does 
not reflect noninterest rate charges. As 
is evident from the chart, the rise in in-
terest rate expense in recent quarters 
can basically be attributed to the higher 
interest rate level, which did not start 
to ease somewhat until the first quarter 
of 2008. Given the high share of vari-
able-rate loans, rising money market 
rates have very quickly pushed up inter-
est rate expense.

Visibly Reduced Exchange Rate Risks

The corporate sector’s exposure to for-
eign exchange risks shrank markedly in 
2007. On balance, enterprises contin-
ued to reduce their foreign currency 
loans, which brought down the foreign 
currency share in corporate loans from 
10.8% at the end of 2006 to just 8.1% 
at the end of 2007. Moreover, the share 
of foreign currency-denominated cor-
porate bonds also continued to fall. By 
end-2007, foreign currency-denomi-
nated liabilities accounted for merely 
3.5% of overall corporate sector’s lia-
bilities against 4.6% a year earlier. 

Conclusion: Corporate Financial 
Position Only Slightly Affected

On balance, the corporate sector’s risk 
position remained favorable in the first 
quarter of 2008. Even more than half a 
year after the financial turmoil had
begun, the currently available figures 
do not generally point toward a reduc-
tion of the loan supply. In recent quar-
ters lending has, however, become 
more differentiated in terms of under-
lying risks. Banks have become more 
cautious in their financing activities, 
particularly with regard to large vol-
umes involving high risks. Conse-
quently, competition for prime bor-

rowers might intensify and thus prolong 
the favorable financing conditions in 
this sector.

So far, the recent financial turmoil 
has, first and foremost, driven up fi-
nancing costs, for equity and debt fi-
nancing alike. Businesses have seen 
their debt burden rise quickly, given 
their high share of variable-rate loans. 
Although this development does not yet 
seem to be grave at the aggregate level, 
highly indebted businesses are likely to 
have been hit considerably more 
strongly by the higher interest rates. 
On balance, businesses’ debt/income 
ratio rose only slightly in 2007. Fur-
thermore, as profits have risen until re-
cently, they enhanced the debt-servic-
ing capacity of companies. Yet, higher 
financing costs might dampen busi-
nesses’ propensity to invest. At the 
same time, continued healthy profit-
ability should enable businesses to sub-
stitute internal financing for external 
financing. Moreover, quite a substantial 
amount of corporate loans taken out in 
recent years have probably been used
to fund financial transactions, such as 
mergers and acquisitions. Conse-
quently, a potentially decreasing pro-
pensity to lend might affect such trans-
actions and, to a lesser extent, projects 
in the real economy. 

Economic conditions are unlikely 
to underpin corporate risk positions to 
the same extent as in the past. With the 
Austrian economy having visibly lost 
momentum in 2008, the profit outlook 
for businesses has become less bright. 
Last but not least, the high exchange 
rate of the euro and higher commodity 
prices may be an additional cost burden 
on companies.
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Financial Market Turbulences 
Impact on Households’ Risk 
Exposure
Strong Employment Growth, but 
Stagnating Real Wages
The economic boom years of 2006 and 
2007 brought a significant improve-
ment in Austrian labor market condi-
tions. The sharp increase of payrolls by 
126,000 over both these years pushed 
down the Eurostat unemployment rate 
from 5.2% in 2005 to 4.4% in 2007.

But with a real growth of 1.5%, 
consumer spending was subdued in 
2007, despite the robust income devel-
opment. This may reflect stagnating 
real wages and a change in saving be-
havior prompted by the pension re-
forms. In a complementary develop-
ment, the saving rate rose from 9.7% in 
2006 to 11.3% in 2007.

Portfolio Shifts in Response
to Financial Market Turbulences

Falling stock market prices depressed 
household demand for stocks and mu-
tual fund shares. Mutual fund shares 
even registered net capital outflows. As 
in the first half of 2007, the share of de-
posits and bonds in financial investment 
in the second half was high against pre-
vious years. 

Slight Decline in Exposure to Price 
Risks

The shift that has been observed over 
the past few years in the exposure to 
valuation risks stemming from interest 
rate changes to valuation risks stem-
ming from price changes did not con-
tinue into the second half of 2007. At 
end-2007, 21% of households’ financial 
assets were subject to valuation risks 

stemming from interest rate changes 
and 10% to valuation risks stemming 
from stock price changes.8 The low 
level of new investment, coupled with a 
fall in prices, caused a slight reduction 
in households’ exposure to price risks 
in the second half of 2007 relative to 
end-2006.

High Revaluation Losses in Financial 
Assets
Household investment in long-term se-
curities, notably stocks and mutual 
fund shares, suffered above-average re-
valuation losses in the second half of 
2007. Securities accounted for approx-
imately 28% of households’ financial 
assets at end-2007. In the second half of 
that year, households lost around 5% of 
the capital invested in these instru-
ments. The revaluation losses on quoted 
stocks – against private households’ 
stock holdings in mid-2007 – ran to 
around 16%. While quoted stocks 
make up some 7% of households’ finan-
cial assets, around 85% of the revalua-
tion losses can be traced back to price 
falls in these financial instruments. The 
financial market developments also hit 
the performance of mutual funds, 
which explains why mutual fund shares 
likewise posted revaluation losses.

As only a minority of households 
directly hold investment-related prod-
ucts that are subject to price risk, and 
since those that do are generally high 
earners with above-average financial 
assets, the corresponding risk tends to 
be low. However, given the increasing 
popularity of stock-based personal pen-
sion plans, more sections of the popula-
tion are likely to be exposed to stock 
market risks in future. 

8 This includes both direct investment in bonds or stocks and indirect investment in the form of fi xed income or
equity funds as well as the volume of bonds and stocks held through pension funds, severance funds and insurance 
plans.
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Interest Income Expands
Looking at the impact of interest rate 
changes on income from deposits and 
bonds, we can distinguish between 
short-term interest rate risk (related to 
deposits and bonds with an initial fixa-

tion rate of up to one year) and long-
term interest rate risk. 

At end-2007, around 43% of house-
holds’ financial assets were exposed to 
short-term and 27% to long-term in-
terest rate risk. The importance of in-

Revaluation Gains and Losses in Households’ Financial Assets
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Box 1

Stock Holdings in Austria1 

Stocks are not widely spread in Austria and stock holdings are concentrated among wealthy, 
high-income households. This finding from the OeNB’s Survey on Financial Household Wealth 
(SFHW) ties in with available international data. So the households that bear the brunt of 
sharp price falls in the international financial markets are those that are better able to absorb 
the losses. Stock price declines thus have little impact on financial stability.

Some 22% of Austrian households hold shares or mutual fund shares. Whereas only 4% 
of households in the lowest wealth quartile hold shares or mutual fund shares, some 74% of 
the top 5% on the wealth distribution scale do so. 

International comparison shows that Austria not only has a low rate of stock market par-
ticipation, but that even where households do participate, shares or mutual fund shares make 
up no more than a small proportion of their total financial assets. 

While the percentage of households holding shares or mutual fund shares in Austria is 
around 22%, it is approximately 34% in the Netherlands and as high as around 49% in the 
U.S.A. At around 19% in both countries, the participation rates in Italy and Germany are 
similar to the Austrian rate. At an average of 23% the share of total financial assets held 
among owners of shares or mutual fund shares in Austria is also relatively low and barely
increases even in higher wealth deciles. Differences across countries are primarily attributable 
to different pension systems (funded versus pay-as-you-go). It is interesting to note that the 
lowest wealth deciles in most countries share similarly low participation rates. A clear diver-
gence only becomes visible in the upper quartiles, owing in part to institutional reasons
(savings subsidies, retirement provisions) and different financial systems (market-based versus 
bank-based).

1 See Fessler, P. and M. Schürz (2008). Stock Holdings in Austria. In: Monetary Policy & the Economy Q2/08. OeNB.
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terest rate risk for households’ invest-
ment ensues from the share of deposits 
in financial assets (45%), which had al-
ready been large before expanding fur-
ther in the second half of 2007.

Savings deposits (holdings) carried 
an interest rate of 2.3% in January 
2008, and were thus 0.7 percentage 
points higher than in January 2007. 
Households’ interest income in the sec-
ond half of 2007 was 19% higher than 
in the first half-year. Some 65% of the 
rise in interest income resulted from 
the climb in interest rates and around 
35% from the increase in deposit hold-
ings.

Increase in Austrian Real Estate 
Prices in 2007 Still Slight by
International Comparison

Real estate is of key importance as an 
asset and as collateral for loans. Price 
developments in the real estate markets 
have a strong impact on household debt 
and consumer and investment decisions 
through wealth effects. Real estate 
prices in Austria, which are no more 
than moderate in comparison to other 
countries, picked up in 2007. The price 
increase abated again at the beginning 
of 2008 and amounted to 1.2% (fol-
lowing 5.1% in the third quarter of 
2007 and 3.5% in the fourth, both year 
on year). The rise in prices for new 
owner-occupied housing was less steep 
than that in prices for rented accom-
modation. 

Credit Standards for Home Loans 
Remain Unchanged while Lending 
Rates Go Up

According to the Eurosystem bank 
lending survey, banks – in contrast to 
the trend observed in the U.S.A. – gen-
erally left their credit standards for 
home loans to households unchanged 
throughout 2007 and the first half of 
2008. However, owing to the short-
term scarcity of money market liquid-
ity, increases in interbank interest rates 
in the fourth quarter of 2007 sharply 
pushed up interest rates on newly ap-
proved loans, particularly those on 
home loans which reached 5.27% (up 
23 percentage points on September 
2007, or a rise of almost one percent-
age point on the 4.28% rate recorded 
in December 2006). This interest rate 
was even higher than the euro area av-
erage and, for the first time since the 
start of interest rate statistics (in Janu-
ary 2003) exceeded the traditionally 
higher average interest rate of 5.22% 
on home loans in Germany. The same 
development could be observed in in-
terest rates on aggregate outstanding 
loans. The interest rates on new con-
sumer loans were 64 basis points higher 
than a year earlier.

The unadjusted Affordability Ratio9

has declined slightly since 2005. The 
rise in the adjusted Affordability
Ratio,10 which takes interest rate effects 
into account, reflects the increase in 
interest rates on home loans since 2005 
and the consequently higher interest 
burden on private households.

9 For this ratio, households’ disposable income, which is a major factor infl uencing the demand for real estate, is 
related to the real estate price index.

10 Ratio of disposable household income to the expenses for home loans.
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Domestic real estate prices can be 
expected to rise further over the next 
few years owing to the increasing costs 
of building materials triggered by high 
oil prices. However, neither the devel-
opments in recent years nor the latest 
developments in the Austrian real es-
tate market, where price increases 
largely stem from higher commodities 
prices, in any way indicate the forma-
tion of a price bubble.

Little New Borrowing
The annual growth rate of bank loans, 
adjusted for non-transaction-related 
changes, amounted to 5% in 2007. In 
the second half of that year, the fall-off 
in credit growth seen since the start of 
2005 continued, probably because of 
the rise in lending rates and weak con-
sumer demand. Credit growth in Aus-
tria was around one percentage point 
below the euro area average. Lately, 
however, the slowdown in credit 
growth in the euro area has been much 
sharper than in Austria; besides higher 

interest rates, this probably reflected 
developments in real estate markets in 
some euro area countries.

According to the financial accounts, 
home loans accounted for 62% of
credit to households at end 2007. These 
loans are generally secured by real es-
tate. As explained above, revaluation 
losses on real estate in Austria and any 
ensuing problems in securing home 
loans are likely to be comparatively 
limited.

At end-2007, loans made up around 
35% of households’ financial assets or 
89% of disposable household income. 
The ratio of debt to financial assets has 
been quite stable over the past few 
years; but household debt relative to 
disposable income has been climbing 
steadily. 

These aggregated figures, however, 
do not allow for drawing more quali-
fied conclusions on households’ debt 
burden and debt-servicing capacity. 
Any further analysis of debt alongside 
income and wealth at the household 

Affordability Ratio in Austria
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level would require microdata. A re-
cent analysis11 concluded that the rising 
levels of household debt did not neces-
sarily pose a heightened risk to finan-
cial stability, since higher-debt house-
holds generally own more financial as-
sets.

Interest Expense again on the Rise
The share of variable rate loans to 
households is relatively high in Austria 
in comparison to the euro area average. 
In 2007, around 89% of new consumer 
loans and over 65% of new home loans 
were issued at variable rates. And since 
foreign currency loans are generally at 

variable rates, too, changes in market 
rates pass through to consumer interest 
retail rates relatively quickly.

On the back of rising interest rates 
and higher indebtedness, the increase 
in interest expense12 on household loans 
seen since the beginning of 2004 con-
tinued up to the first quarter of 2008. 
In the fourth quarter of 2007 the inter-
est expense on retail loans came to 
3.8% of disposable household income13

and was thus 0.7 percentage points 
higher than in the fourth quarter of 
2006. Around three-quarters of the in-
crease in interest expense can be attrib-
uted to the higher lending rates. Based 

11 See Fessler, P. and P. Mooslechner. 2008. Arme Schuldner – Reiche Schuldner? Haushaltsverschuldung und Geld-
vermögen privater Haushalte auf Basis von Mikrodaten. In: Intervention. European Journal of Economics and 
Economic Policies, 5(1), 31–45, forthcoming.

12 Interest expense on loans to households is calculated as the product of total loans by purpose, maturities and the 
respective interest rates.

13 In interpreting these data, it should be borne in mind that the interest expense is calculated in relation to the 
income of the total population, including those households that have not taken out any loans. Estimates put the 
share of households servicing loans at around 40% (Fessler, P. and P. Mooslechner, 2008; see footnote 5 Arme 
Schuldner – Reiche Schuldner? Haushaltsverschuldung und Geldvermögen privater Haushalte auf Basis von Mikro-
daten. In: Intervention, European Journal of Economics and Economic Policies, 5(1), 31–45. Forthcoming.). As 
households with outstanding loans tend to have above-average incomes, the average share of interest expense in 
their disposable income can be expected to come to about 8%.

2003 2004 2005 2006 2007 2008

Interest Expense on Household Loans
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on interest expense at end-2007, a 100 
basis point rise in lending rates would 
drive up the share of disposable income 
spent on interest expense by 0.7 per-
centage points.

Deposits outpaced liabilities in 
2007 and the deposit rates on new busi-
ness climbed more quickly than lend-
ing rates. The ratio of interest expense 
to interest income consequently fell 
back by around 20%. All in all, the 
household sector has thus benefited 
from the rise in interest rates.

Small Decline in Foreign Currency 
Loans

The share of foreign currency loans in 
total lending declined in 2007, coming 
to 28% at year-end, more than 3 per-
centage points lower than at end-2006. 
More than 95% of foreign currency 
loans were denominated in Swiss 
francs. The decline in foreign currency 
loans probably reflects the smaller in-
terest rate advantage of loans denomi-
nated in Swiss francs vis-à-vis loans de-
nominated in euro and heightened risk 
awareness among households. 

Despite this decline, the share of 
foreign currency loans in loans to 
households was just as high as before, 
presenting a material exchange rate 
risk. Owing to exchange rate develop-
ments, in the second half of 2007 
households still noted slight revaluation 
gains of around 0.3% of total outstand-
ing foreign currency loans. In the first 
quarter of 2008, the Swiss franc gained 
rather strongly against the euro, creat-
ing revaluation losses in the order of 
5.6% of total lending, which thus sur-
passed total revaluation gains in 2007. 
These gains and losses were book gains 
and losses, however.

According to the OeNB’s foreign 
currency loans statistics, no more than 
15% of foreign currency loans in 2007 
were instalment loans, 11% were bullet 
loans not linked to repayment vehicles 
and 75% were bullet loans linked to re-
payment vehicles. Owing to the high 
proportion of bullet loans, foreign cur-
rency loans are not only subject to ex-
change rate risks but also to valuation 
risks associated with the repayment ve-
hicles, whose performance is impaired 

Share in total lending, %Share in total lending, %Share in total lending,

Exchange Rate Risk – Liabilities

Chart 12
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by falling stock market prices. Since a 
large share of foreign currency loans 
have a residual maturity of more than 
10 years, households’ capacity to ser-
vice loans will largely depend on finan-
cial market developments over the 
coming years.

Conclusion: Households’ Risk
Position Worsened
As a result of financial market develop-
ments, households’ risk position dete-
riorated over the second half of 2007. 
On the asset side the price falls in the 
stock market led to revaluation losses 
on households’ financial assets. Fur-
thermore, they impaired the perfor-
mance of stock-based saving instru-
ments and repayment vehicles used to 
redeem bullet loans. 

On the liabilities side, the effects of 
the financial market crisis were re-
flected in higher money market rates, 
which – owing to the high share of vari-

able rate loans – pass through relatively 
quickly to consumer interest rates and 
consequently to interest expense. The 
favorable employment scenario in the 
labor market is not reflected in corre-
sponding real income growth, and so 
has probably not improved households’ 
capacity to meet their repayment obli-
gations.

On the liabilities side there are still 
considerable exchange rate risks stem-
ming from foreign currency loans, de-
spite the decline in their share in total 
loans. In addition, since the majority of 
the foreign currency loans were issued 
in the form of bullet loans, the associ-
ated repayment vehicles are subject to 
significant valuation risks. These valua-
tion risks remain in place even if the 
foreign currency loans are converted to 
euro loans.

Judging by financial market devel-
opments, households’ risk exposure is 
likely to expand further over 2008.
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Banks’ Activities in Central, 
Eastern and Southeastern Europe 
Remain an Asset
Sustained Solid Asset Growth
In 2007, Austrian banks’ unconsoli-
dated total assets continued to rise 
sharply. Fueled by the persistently dy-
namic external business, their total
assets increased by around EUR 101.8 
billion or almost 12.8% year on year to 
EUR 899.5 billion, thus topping the 
corresponding rate in 2006 (+9.9%). 
The share of the five largest Austrian 
banks1 in the unconsolidated total as-
sets continued to drop somewhat and 
amounted to almost 43% at the end of 
the year. On a consolidated basis, i.e. 
also including the data of subsidiaries in 
Central, Eastern and Southeastern
Europe (CESEE), total assets aug-
mented by 15.7% or EUR 145.5 billion 
to EUR 1,073 billion year on year at 
the end of 2007, with the share of the 
five largest Austrian banks1 rising 
slightly to 62.5% owing to their strong 
external business operation.

Buoyant external business boosted 
external assets by EUR 57.5 billion or 
19.6% to EUR 351.0 billion (on an un-
consolidated basis) in 2007, which cor-
responded to a share of 39% of total as-
sets at the end of 2007 compared to 
36.8% in 2006. Over the same period, 
the share of external liabilities fell from 
32.5% to 30.4%, which was partly at-
tributable to the decline in foreign cur-
rency loans. On the asset side, the 
higher foreign share is mainly the result 
of growing claims on foreign nonbanks, 
which climbed by 28.4% year on year, 

while the claims on foreign banks aug-
mented by 13.7%. The rise in external 
liabilities was primarily driven by an 
increase in liabilities to foreign non-
banks by 14.6%.

Domestic business growth was less 
pronounced in 2007. While in 2006 
claims on domestic nonbanks had in-
creased by close to 5%, they augmented 
by only 3.4% to EUR 287.5 billion up 
to the end of 2007. On the liability 
side, liabilities to domestic nonbanks 
rose by 11.7%, thus significantly stron-
ger than in the same period of 2006 
(+4.7%). Despite the fact that all de-
posit categories of domestic nonbanks 
recorded gains at the end of 2007, time 
deposits stood out with an increase by 
51.0% year on year, as financial market 
uncertainty considerably raised the at-
tractiveness of saving products. The 
growth of direct domestic issues to 
nonbanks was similarly outstanding: It 
went up by around 24% year on year 
compared to 15.4% in the same period 
a year earlier. Growth was almost 
equally fueled by the rising number of 
debt securities issued and other securi-
tized liabilities.

Special off balance sheet transac-
tions (derivatives business) continued 
to rise visibly, namely by 23.8% year 
on year to around EUR 2,056 billion in 
December 2007,2 which was basically 
2.3 times the amount of total assets. In-
terest rate contracts (around 82%) as 
well as exchange rate and gold contracts 
(16.9%) accounted for the lion’s share 
of these transactions.

Austrian Financial Intermediaries Perform 
Well despite Financial Market Turbulence

1 Bank Austria AG (BA), Erste Bank der oesterreichischen Sparkassen AG (Erste Bank), Raiffeisen Zentralbank AG 
(RZB), Bank für Arbeit und Wirtschaft und Österreichische Postsparkasse AG (BAWAG P.S.K.) and Österreichische 
Bank Austria AG (BA), Erste Bank der oesterreichischen Sparkassen AG (Erste Bank), Raiffeisen Zentralbank AG 
(RZB), Bank für Arbeit und Wirtschaft und Österreichische Postsparkasse AG (BAWAG P.S.K.) and Österreichische 
Bank Austria AG (BA), Erste Bank der oesterreichischen Sparkassen AG (Erste Bank), Raiffeisen Zentralbank AG 

Volksbanken AG (ÖVAG).
(RZB), Bank für Arbeit und Wirtschaft und Österreichische Postsparkasse AG (BAWAG P.S.K.) and Österreichische 
Volksbanken AG (ÖVAG).
(RZB), Bank für Arbeit und Wirtschaft und Österreichische Postsparkasse AG (BAWAG P.S.K.) and Österreichische 

2 As the data are based on nominal values, it is not possible to make any statement about the riskiness. In addition, 
it has to be noted that this position is highly volatile.
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In 2007, the downward trend in the 
number of banking offices in Austria 
was interrupted, as their number went 
slightly up to 5,156 from 5,150 banking 
offices existing at the end of 2006.3

Even though this was only a minor net 
increase, it was the first one since 1992. 
At the same time, staff numbers in-
creased by around 2.6% to 68,221 em-
ployees. While in Austria one bank em-
ployee statistically serves 109 inhabit-
ants, the average EU-25 ratio is 152 in-
habitants per employee.4

External Business Remains Profit 
Generator
Although the developments in the in-
ternational financial markets have not 
left Austria completely untouched, the 
Austrian banking sector continued to 
report solid profits in 2007 owing to its 
pronounced exposure to CESEE. Con-
solidated operating profits5 went up by 
EUR 1.8 billion or 19.7% to EUR 11.1 
billion in 2007 compared with EUR 
9.2 billion in the same period of the 
previous year. Although the operating 

Balance Sheet Structure of the Austrian Banking Sector (unconsolidated)

Chart 13
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profit margin6 was not much higher in 
2007 at 1.03% than in 2006, the un-
derlying increase in total assets had 
been very strong. Reflecting a further 
improvement in efficiency, banks’ con-
solidated cost-to-income ratio came 
down from 61.5% at the end of 2006 to 
60.7% in December 2007. Consoli-
dated operating income went up by 
17.1% – thus more markedly than con-
solidated operating costs (+15.5%).

Driven by credit expansion in 
 CESEE, consolidated interest income 
advanced by EUR 3.1 billion or 20.7% 
to EUR 18.0 billion year on year in 
2007, thus already making up about 
two-thirds of the total growth of con-
solidated operating income. Consoli-
dated fee income, which rose by even 
21.1% year on year, accounted for the 
remainder. International financial mar-
ket turmoil reduced the consolidated 
trading income by almost one-quarter 
to about EUR 0.8 billion in 2007 com-
pared to the previous year.

On the expenditure side, adminis-
trative expenses climbed by 17.6% 

against the previous year, thus outpac-
ing staff cost growth (+16.4%). The 
consolidated end-of-period result de-
creased by EUR 0.6 billion or 7.8% to 
EUR 6.9 billion year on year. In De-
cember 2007, the consolidated return 
on assets (ROA) rose to 0.75%.7

Domestic Business Profits Have Also 
Grown Markedly

Despite financial market turmoil do-
mestic profitability developed dynami-
cally in 2007. Unconsolidated operat-
ing profit advanced strongly by around 
14.5% or EUR 0.9 billion to almost 
EUR 6.7 billion year on year. Likewise, 
the unconsolidated cost-to-income ra-
tio improved considerably from 65.0% 
at the end of 2006 to 62.0% at the end 
of 2007 as operating profits, driven by 
fee-based income and income from par-
ticipating interests, grew markedly 
stronger year on year (+5,5%) than op-
erating cost (+0.5%), which remained 
almost at the growth level of the previ-
ous year. Yet, financial market turmoil 
did also surface in Austria: Among oth-

6 Consolidated operating profi ts relative to consolidated total assets.
7 In 2006, ROA amounted to 0.94%. One-time effects caused by restructuring within the UniCredit group are the 

reason for the upward distortion of this value. Adjusted for these effects, ROA comes down to 0.69%.
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Comparison of Unconsolidated and Consolidated Operating Profit
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ers, it had an impact on the net result of 
financial operations, which contracted 
by more than half to EUR 0.4 billion in 
December 2007 against the same pe-
riod in 2006.

By end-2007, net interest income 
was up higher than in previous periods: 
It climbed by around 3.2% or EUR 0.23 
billion to close to EUR 7.4 billion 
against the previous year. This rise is 
particularly remarkable given that the 
interest margin was at a historically low 
level of 0.95% in the last three quarters 
of 2007. Liquidity shortage in the 
money market caused by financial mar-
ket turbulence in 2007 led to a general 
increase in interbank interest rates, 
which banks were at least partly able to 
pass on to their customers as clearly re-
flected by rising retail interest rates. 
Given higher refinancing costs, banks 
are now challenged not to narrow their 
interest margins any further. The share 
of net interest income in total operat-
ing income moved slightly downward 
again from 43.1% to 42.3% between 
2006 and 2007. 

Fee-based income developed favor-
ably: In spite of a slightly weaker growth 
in the last two quarters of 2007, net 
fee-based income increased by 9.5% 
against the previous year. With its share 
in operating income climbing to 26.9% 
– this was an increase by 1 percentage 
point against the previous year – fee-
based income remained a key driver of 
growth; it accounted for 45.7% of total 
growth in unconsolidated operating in-
come. In the wake of volatile financial 
markets the conditions for generating 
fee-based income will, however, be-
come more difficult in the future. 

Income from equity shares and par-
ticipating interests picked up by 22.3% 
against the same period a year earlier.

On the expenditure side, adminis-
trative expenses climbed above-aver-
age, namely by 5.3%, whereas the rise 
of staff costs (+0.3%) remained at al-
most the same level as in the previous 
year. The latter can mainly be explained 
by the release of pension fund reserves 
as wages and salaries augmented by 
around 5.6% against 2006.

Box 1

Financial Market Turmoil Has Had Little Impact on Austrian Banks

In the summer months of 2007, high default rates on U.S. subprime mortgages triggered 
strong turbulence on international financial markets which spread out in several waves.
Initially, the disruptions were primarily limited to the market for structured products based on 
U.S. subprime mortgages; over time, however, rising uncertainty about individual banks’ expo-
sure to the resulting losses caused liquidity constraints in the money market. Upon publication 
of third-quarter operating results it became obvious that other segments of the structured 
credit market had also been strongly affected, which in turn led to further value adjustments 
and an increase in credit default swap (CDS) spreads. The next wave spilled mainly over to 
U.S. bond and credit insurers, whose top ratings were questioned given the high insurance 
commitments they had incurred for structured credit products. Finally, the turmoil also caused 
leverage to decline more strongly in large parts of the financial system, with negative effects 
on the liquidity in various markets. The situation relaxed somewhat once the takeover of a 
large U.S. investment bank initiated by the U.S. authorities had worked out and the accompa-
nying monetary policy measures were in place. 

So far, current financial turbulence has most heavily hit banks, particularly those in the 
U.S.A., Switzerland and Germany. The effects on the banks in these countries are primarily 
the result of their direct and indirect exposure to the U.S. subprime market, their refinancing 
patterns and their “originate and distribute” 1 strategy.

1 See footnote 2.



Austrian Financial Intermediaries Perform Well despite Financial Market Turbulence

FINANCIAL STABILITY REPORT 15  41

In the event of continued strain on 
international financial markets, the 
profitability of Austrian banks might 
also be affected by the ensuing adverse 
effects despite their limited exposure 
to the U.S. market. Apart from the 
need for further value adjustments and 
declining dynamics in fee-based in-
come, it is primarily the medium-term 
impact of financial turmoil on the real 
economies of Austria and CESEE which 
constitute a potential threat.

Stable Lending Despite Difficult 
Financial Market Conditions

In view of the current financial tur-
moil, the question arises to what extent 
it affects Austrian banks’ lending activ-
ities. Up to now, the credit volume has 
hardly been touched. By end-2007, the 
total loan volume growth of Austrian 
banks reached 5.6%. A look at the eco-
nomic sectors shows that lending8 to 
businesses remained stable with an an-
nual growth rate of 5% in December 

2007, whereas the growth of loans to 
households9 reached 5.6% and was 
clearly above the level of the previous 
year.

A long-term comparison shows that 
the loan volume of Austrian banks has 
somewhat declined since the beginning 
of 2006. This rather moderate decline 
may come as a surprise, given that Aus-
trian banks have raised their retail in-
terest rates for new loans in the wake of 
current financial market difficulties. 
Particularly housing loans became more 
expensive in the course of 2007 with 
interest rates for new business climbing 
by almost 1 percentage point from 
4.28% in December 2006 to 5.27% in 
December 2007 (interest rates for con-
sumer loans rose from 5.84% in De-
cember 2006 to 6.56% in December 
2007). In 2007, businesses had to pay 
an interest rate of 5.5% for new loans 
of less than EUR 1 million (2006: 
4.55%), and 5.1% for loans of more 
than EUR 1 million (2006: 4.24%).

Owing to their relatively little exposure to the U.S. subprime market, Austrian banks have
remained largely unscathed. By and large, the effects translated into increased value adjust-
ments for structured credit products, shrinking trading income and higher refinancing cost. In 
2007, Austrian banks had to write off EUR 1.1 billion of their investments in structured credit 
products according to an OeNB survey. The fact that Austrian banks were comparatively little 
affected is mainly attributable to their “originate and hold”2affected is mainly attributable to their “originate and hold”2affected is mainly attributable to their “originate and hold”  strategy and to their focus on
activities in CESEE.

Overall, turbulence of the past months revealed various vulnerable spots of the interna-
tional financial system. In order to eliminate these vulnerabilities, the Financial Stability Forum 
(FSF), which is set up at the BIS, drafted on behalf of the G7 finance ministers recommenda-
tions aimed at enhancing the resilience of the global financial system. These include strength-
ening the liquidity and risk management as well as the prudential oversight of off balance-
sheet activities, enhancing transparency and valuation, reforming credit rating process for 
structured products, rendering the implementation of the findings more effective as well as 
harmonizing crisis management cooperation internationally. 
2  “Originate and hold” stands for a business model in which the bank granting a loan generally also holds it to maturity, 

whereas banks implementing “originate and distribute” strategies sell the loans to other market participants. 

8 The growth rate is calculated on the basis of data reported by credit institutions, which are required to report their 
asset positions according to annex A1a of the unconsolidated balance sheet statement (pursuant to article 1 para-
graph 1 of the regulation on the Report of Condition and Income Regulation).

9 In this context, the economic sector “households” also comprises “nonprofi t institutions serving households 
(NPISH)”.
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Following the increased sale of loans 
and the strong growth in new business 
at some banks, the credit volume devel-
opment of Austria’s largest banks var-
ied considerably in the second half of 
2007. It is therefore not possible to 
make out a uniform trend for the indi-
vidual institutions of Austria’s five larg-
est banks; at an aggregated level their 
loan volume growth amounted to 5.3% 
at the end of the year. The median 
growth of the Austrian banks’ outstand-
ing loans totaled 4.1% in the same pe-
riod.

A look at the development of the 
lending activities in the individual 
banking sectors shows that joint stock 
banks performed below-average in the 
second half of 2007, while at the same 
time state mortgage banks and Raif-
feisen credit cooperatives posted above-
average annual growth as the change in 
the loan volume amounted to 18.3%
and 14.2% respectively in December 
2007.

Dwindling Interest in Foreign
Currency Loans

In 2007, the popularity of foreign cur-
rency loans continued to decline. 
Whereas at the end of 2006 around 
18.7% of all claims on domestic non-
banks were still denominated in a for-
eign currency, this figure dropped to 
just 16.2% in December 2007 and the 
volume shrunk by around EUR 5.4 bil-
lion to close to EUR 46.7 billion. For 
the first time since 1996, the share of 
foreign currency loans in lending to 
nonfinancial corporations fell below 
10% and amounted to 8.1% at the end 
of 2007. Similarly, the share of foreign 
currency loans to households came 
down to 27.5%, which also represents 
a pronounced decline compared with 
the historical peak of 31.5% in June 
2006. Both developments point to
borrowers’ heightened risk awareness.

Contrasted with 2006, the cur-
rency composition of foreign currency 
loans remained almost unchanged. By 
end-2007, the Swiss franc (CHF) was 
still the dominant currency, even 
though its share of 90.8% in the previ-
ous year had dropped slightly to the 
current 88.7%. Around 5% of all for-
eign currency loans were denominated 
in U.S. dollar (USD), another 3.6% in 
Japanese yen (JPY). The first half of 
2007 saw dynamic growth in loans
denominated in Czech koruna (CZK) 
caused by currency speculations and 
low interest rates. But as this trend did 
not last throughout the second half of 
the year, only about EUR 0.9 billion or 
2% of all loans to domestic nonbanks 
were denominated in Czech koruna at 
the end of 2007.

At the end of 2007, around 79% of 
all foreign currency loans to domestic 
households and nonfinancial corpora-
tions were bullet loans. Out of these, 
77.8% were backed by repayment ve-

Source: OSource: OSource: eNB, 3-month interbank interest rates (Bloomberg); included 
currencies: CHF, USD, JPY.

Foreign Currency Lending by Austrian
Banks – Shares of Currencies

Chart 15

EUR  billion Percentage points

100

90

80

70

60

50

40

30

20

10

0

3.50

3.15

2.80

2.45

2.10

1.75

1.40

1.05

0.70

0.35

0.00

Swiss franc (left-hand scale)

Interest rate advantage JPY vs. CHF (right-hand scale)

Japanese yen (left-hand scale)
U.S. dollar (left-hand scale)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007



Austrian Financial Intermediaries Perform Well despite Financial Market Turbulence

FINANCIAL STABILITY REPORT 15  43

hicles. A distinction between household 
and nonfinancial corporations shows 
that households held a significantly 
higher share of foreign currency-de-
nominated bullet loans, namely 85.0%, 
than nonfinancial corporations, whose 
share amounted to merely 60.0%. The 
difference was even more pronounced 
for loans involving repayment vehicles. 
Whereas 87.2% of all households 

backed their bullet loans by repayment 
vehicles, only 34.5% of the nonfinan-
cial corporations did.10

Although the share of foreign cur-
rency loans in total lending has de-
clined, exchange rate risks and perfor-
mance risks of repayment vehicles re-
main particularly significant for house-
holds given that markets are still 
volatile.

10 Contrary to foreign currency loans, only 28% of all euro-denominated loans to domestic households and nonfi -
nancial corporations were bullet loans in December 2007; out of these around 11.6% were backed by payment 
vehicles.

Box 2

Reform of Financial Market Supervision in Austria

At the end of 2007, the Austrian parliament adopted a reform of financial market supervision, 
which went into effect on January 1, 2008. Under the new regime, the organizational concept 
of a “dual” supervisory system that comprises the Financial Market Authority (FMA) and the 
OeNB was maintained, but the latter’s competences in banking supervision were broadened. 
The reform was designed to improve the allocation of competences and to strengthen the 
FMA’s and OeNB’s shared responsibility for overall f inancial market supervision. 

The FMA has retained its status as an independent and autonomous integrated financial 
supervisor and remains the authority in charge of banking supervision. The OeNB has become 
responsible for all on-site inspections and all off-site analyses of banks. As a basis for on-site 
inspections, the FMA and the OeNB draw up an annual inspection program. In principle, the 
FMA continues to issue inspection mandates to the OeNB. However, the OeNB is entitled and 
obliged to request the FMA to extend ongoing inspections or initiate inspections not envisaged 
in the inspection program if necessary. The FMA must decide on such requests by the OeNB 
without delay, at the latest, however, within a week. Furthermore, the OeNB is entitled to con-
duct on-site inspections on its own initiative for “macroeconomic reasons.” 

As part of its responsibility for off-site analyses, the OeNB is obliged to make all analysis 
results and any relevant information available to the FMA and to inform the FMA without
delay if there is a substantial change in the risk situation or if there is reason to suspect a 
breach of regulatory provisions. Moreover, the OeNB must carry out specific off-site examina-
tions or provide further explanations of analysis results on the FMA’s request. The OeNB also 
has to draw up expert opinions in approval procedures for all risk management models, has to 
conduct economic assessments of business models in the course of mergers/demergers1 (con-
sultation procedure) and has the right, jointly with the FMA, to propose the conclusion of 
memoranda of understanding by the Federal Minister of Finance.2

In addition to the reform, the OeNB’s financial stability mandate was explicitly established in 
Article 44b of the Federal Act on the Oesterreichische Nationalbank (Nationalbank Act).
Accordingly, the OeNB shall, in the public interest and based on extended data access rights, 
monitor all circumstances that may affect the maintenance of financial stability in Austria. 
These enhanced competences entail the obligation that the OeNB inform the Federal Ministry 
of Finance and the FMA of any findings of a principal nature or of particular importance to 
financial stability. Upon request, the OeNB must produce the necessary technical explana-
tions, make documents available and deliver opinions. 

1 In the course of licensing procedures, the OeNB had to be heard already before the reform.
2 To guarantee the eff iciency of the supervisory process, the FMA shall whenever possible draw on the OeNB’s inspec-

tions, expert opinions and analyses as well as on the data available in the joint database the OeNB operates with a view 
to ensuring a common level of up-to-date information.



Austrian Financial Intermediaries Perform Well despite Financial Market Turbulence

44  FINANCIAL STABILITY REPORT 15

Credit Quality: Banks Rate
Customers’ Creditworthiness
Favorably

Specific loan loss provisions for claims 
on nonbanks recorded by resident banks 
in their unconsolidated balance sheets 
shrank by EUR 1 billion to EUR 9.6 
billion over the course of 2007, while 
net claims on nonbanks increased by 
EUR 32 billion to EUR 392 billion.11

Declining from 2.86% to 2.39%, the 
ratio of specific loan loss provisions to 
claims on nonbanks thus decreased 
more rapidly in 2007 than in the previ-
ous three years (end-2003 level: 3.31%). 
This reduction is due partly to external 
claims – the loan loss provision ratio 
for external claims shrank at a faster 
pace than that of domestic claims12 and 
the share of external claims in total 
claims on nonbanks increased from 
23% at end-2006 to 27% at end-2007 
– and partly to developments at major 
banks: the five largest banks’ aggregate 
loan loss provision ratio dropped by 
0.87 percentage points to 1.93% in 
2007, which contrasts with a mere 
–0.22 percentage points to 2.67% for 
all other banks combined. 

Since loan loss provisions are re-
serves banks allocate to cover expected 

losses from lending, it follows from the 
above figures that banks’ assessment of 
credit quality continues to improve. 
Today’s historically low level of loan 
loss provisions could, however, become 
a problem for banks’ profitability should 
the credit cycle take an adverse turn. 

To ascertain whether in the past 
loan loss provisions built up in a given 
year correlated to the defaults observed 
in the subsequent year, chart 16 con-
trasts the annual change in Austrian 
businesses’ actual average default
rates13 with the annual change in loan 
loss provision ratios.14, 15 The linear re-
lationship between the changes in de-
fault rates and in loan loss provision ra-
tios inferable from the chart under-
scores the predictive power of loan
loss provisions vis-à-vis expected 
losses. 

The data series represented in chart 
16 start in 1997; the default rate for 
2008 was extrapolated from the first 
quarter. The sample thus comprises 11 
data points. There could be several rea-
sons why the relationship is not more 
pronounced: e.g. default figures only 
include a small share of households but 
households are fully accounted for in 
the loan loss provision ratios,16 banks’ 

11 Data are sourced from the report of condition and income. Claims in this context are defi ned as loans and
unlisted debt securities.

12 The loan loss provision ratio for external claims sank by 0.67 percentage points to 1.13% in 2007, while that for 
domestic claims contracted by 0.32 percentage points to 2.84%.

13 Based on data provided by Kreditschutzverband von 1870.
14 The loan loss provision ratios refer to year-end fi gures. Using annual changes rules out distortions that could arise 

from seasonal patterns in specifi c loan loss provisioning.
15 Under accurate loan loss provisioning, a change in the loan loss provision ratio implies, under certain conditions, 

a proportionate change in the default probabilities estimated by banks and should thus, on average, also be re-
fl ected by a proportionate change in actual default rates. It is fair to assume that said conditions, i.e. constant 
estimation of loss given default (LGD) and a constant portfolio structure, are in reality not fulfi lled completely 
but still to such an extent that the linear relationship between the changes in loan loss provision ratios and default 
probabilities is approximately valid.

16 Specific loan loss provision data refer to overall claims on nonbanks and are not available for subaggregates, such 
as households.
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estimates of LGDs are not constant 
over time or the portfolio structure 
changes over time.17

Significance of Market Risk Remains 
Low
Market risk continues to affect banks 
operating in Austria to a lesser extent 
than credit risk. The unconsolidated 
regulatory capital requirement for posi-
tion risks18 came to around 4% of total 
capital requirements (credit risk: 90%, 

operational risk: 6%) at end-January 
2008, i.e. the first binding reporting 
date under the new Basel II framework. 
Capital requirements for the market 
risk inherent in interest rate instru-
ments increased by over 30% in the 
first half of 2007, but grew at a slower 
pace in the second half. As a result, av-
eraged out over 2007, the increment in 
this category came close to 50%, driv-
ing up the capital requirement to EUR 
1,083 million. The capital requirement 
for equity positions more than doubled 
in the first six months of 2007 before 
contracting slightly again. Overall, this 
translated into an increase of some 80% 
to EUR 181 million in 2007.19 By con-
trast, the capital requirement for open 
foreign exchange positions remained 
unchanged at about EUR 75 million 
throughout 2007. 

Banks are also faced with market 
risk arising from interest rate risk in 
the banking book. In the absence of ex-
plicit regulatory capital requirements 
applicable to this risk category, the sec-
ond pillar of Basel II nevertheless calls 
on banks to also pay heed to the inter-
est rate risk in the banking book in
ensuring capital adequacy. Under the 
supervisory reporting system, banks 
calculate the Basel ratio of interest rate 
risk, an indicator that relates potential 
losses arising from the interest rate risk 
in the banking book to unconsolidated 
eligible assets. Measured by this ratio, 
interest rate risk in the banking book20

Annual Change in Average Default Rate
and Loan Loss Provision Ratio for
Domestic Claims on Nonbanks

Chart 16
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17 The fact that a 1 percentage point change in the average default rate goes hand in hand with a change in the loan 
loss provision ratio of less than 1 percentage point (0.4 percentage points according to the trend line in chart 16), 
points to an LGD of below 100%.

18 Position risks refer to the risk of value changes triggered by stock price and interest rate fluctuations in the case of 
positions in the trading book and of value changes arising from exchange rate and commodity price fluctuations 
in the case of all bank positions.

19 The increase in the capital requirements for both interest rate instruments and equity positions during the year 
2007 may be traceable to the new reporting requirements, since mutual fund shares are possibly subsumed under 
the underlying risk categories.

20 The loss potential is defi ned as the change in the present value of the banking book that would follow in the wake 
of a parallel yield curve shift of 200 basis points for all currencies.
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decreased noticeably in 2007, in a re-
peat of 2006. The asset-weighted aver-
age of the Basel ratio for interest rate 
risk of all banks diminished by more 
than 1 percentage point to a historical 
low of 4.5% in 2007. As is evident from 
chart 17, mounting eligible assets were 
driving this development because the 
aggregate potential loss resulting for 
the Austrian banking system from the 
assumed interest rate shock continues 
to be pegged at slightly more than EUR 
3 billion.

Austrian Banks’ Liquidity Situation 
Remains Sound in the Face of Global 
Market Turbulence

Liquid claims (with maturities of up to 
three months) and liquid assets (e.g. 
government bonds) held by Austrian 
banks at year-end 2007 amounted to 
110% of short-term liabilities (with 
maturities of up to three months). In 
other words, Austrian banks are in a 
position to absorb even an unexpected 
negative liquidity shock (such as a fur-
ther tightening of refinancing condi-
tions in the euro money market). 

Analyzing the cumulative net fund-
ing gap produces a similar picture. The 

net funding gap is calculated based on 
data reported for the residual maturity 
statistics, where assets and liabilities 
are netted in three maturity bands (next 
banking day, up to one month, up to 
three months). Consideration is given 
to positions vis-à-vis both banks and 
nonbanks on both sides of the short-
term balance sheet. The net positions 
are subsequently totaled over the three 
maturity bands. Austrian banks’ cumu-
lative net funding gap is inevitably neg-
ative, given the pivotal role of the bank-
ing system, namely maturity transfor-
mation. In 2007, this indicator rose 
slightly from 11.7% of total assets to 
14.4% from the second quarter to year-
end. Banks insure against liquidity risk 
that comes with a negative cumulative 
funding gap by holding liquid assets. As 
a matter of fact, the Austrian banking 
system’s coverage of the cumulative net 
funding gap stood at a comparatively 
sound 127% at year-end 2007. How-
ever, euro money market developments 
have pushed up liquidity risk somewhat, 
considering that coverage had still stood 
at 162% in the second quarter 2007. 

Austrian banks are highly resilient 
to liquidity shocks, as was again made 
evident by the results of stringent li-
quidity stress testing conducted under 
the IMF’s FSAP update. The resilience 
is above all attributable to the very solid 
financing structure of Austrian banks 
by international standards, where cus-
tomer deposits play a greater role than 
in other banking systems. In Austria, 
46% of households’ financial assets take 
the form of bank deposits, which is sub-
stantial in an international comparison. 
Amid the financial market turbulence, 
bank deposits became even more im-
portant for Austrian households. At 
EUR 11.6 billion, they accounted for 
the lion’s share (62%) of the increase of 
financial assets in 2007. This took some 
of the edge off the tougher refinancing 

Basel Ratio for Interest Rate Risk
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conditions in the euro money market 
and curbed dependence on more vola-
tile money market financing sources. 
The cumulative net funding gap vis-à-
vis other banks is a mere 4.4% of total 
assets in Austria, and its coverage 
through liquid assets runs to some 
420%. 

Austrian banks must comply with 
the liquidity regulations laid down in 
Article 25 of the Austrian Banking Act. 
The liquidity ratio relates liquid assets 
to the corresponding liabilities. Ac-
cording to Article 25 of the Austrian 
Banking Act and the Fourth Liquidity 
Regulation of the Austrian Federal 
Minister of Finance, a minimum ratio 
of 2.5% applies to liquid resources of 
the first degree (cash ratio) and of 20% 
to liquid resources of the second degree 
(quick ratio).21

An analysis of individual bank data 
likewise attests to Austrian banks’ solid 
liquidity situation. The average mini-
mum level for aggregate first-degree li-
quidity (LI 1) came to about EUR 4.9 
billion from January to March 2008, 
while the actual LI 1 level was 5.6 times 
higher at some EUR 27.1 billion. The 
average minimum value of aggregated 
liquid resources of the second degree 
(LI 2) amounted to EUR 52.4 billion 
during that period. At EUR 112 billion, 
the actual LI 2 level outperformed the 
target value by 2.1. In light of the 
 conditions in the euro money market 
since August 2007, the OeNB has in-
tensified the monitoring of Austrian 
banks’ liquidity situation and its com-
munication with market participants. 

Upscaling from TARGET to
TARGET2 – Another Important 
Milestone toward a Harmonized 
Market Infrastructure

TARGET, short for Trans-European 
Automated Real-time Gross settlement 
Express Transfer system, interlinked 
the national payment systems of the 
euro area central banks for the real-
time processing of interbank payments. 
On November 19, 2007, it was suc-
ceeded by the second-generation sys-
tem TARGET2, which runs on a single 
shared platform (SSP). The central 
banks of the euro area each operate 
their own TARGET2 component sys-
tem; Austria’s TARGET2-OeNB and 
the OeNB’s Home Accounting Module 
HOAM.AT, the successor to ARTIS 
used exclusively to process domestic 
payment transactions, were included
in the payment systems statistics in
November 2007.

TARGET2-OeNB and HOAM.AT 
were the most significant payment sys-
tems in Austria in terms of the value of 
transactions processed (some EUR 
6,857 billion) in the second half of 
2007, which underlines their impor-
tance for the economy as a whole. The 
largest number of transactions (about 
133.5 million) was again settled via
direct debit payment systems (with 
Maestro/POS leading the charge). In 
the second half of 2007, retail payment 
systems supporting credit transfers reg-
istered a clear increase both in the num-
ber (+28.4%) and in the value (+33.9%) 
of transactions processed compared 
with the first half of the year, with this 
uptrend essentially attributable to one 
payment system. By contrast, in sync 
with overall financial market trends, 
securities settlement systems posted 
considerable declines in the number
(–31.5%) and the value (–26.5%) of 

21 Federal Law Gazette II No. 14/1999.
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transactions processed. International 
payment systems have been attracting a 
steady stream of Austrian banks as new 
participants. The large-value payment 
system EURO1 remained the most im-
portant international payment system 
for Austrian banks in terms of the value 
of transactions processed (around EUR 
837 billion). In the same vein, the retail 
payment system STEP2 continued to 
process the largest number of transac-
tions initiated by Austrian participants 
(about 8.9 million).

As to system security, the second 
half of 2007 saw a total of 17 system 
disruptions, which, however, exclu-
sively affected relatively small infra-
structure providers and had no reper-
cussions for the Austrian financial sys-
tem.

Central, Eastern and Southeastern 
Europe Continues to Gain
in Importance22

The subprime crisis set in motion a 
global repricing of risk in financial mar-
kets.23 From July 2007 to April 2008, 
(almost) all financial marketplaces, in-
cluding the CESEE stock exchanges, 
suffered in part considerable losses. 
Comparing equity price developments 
in CESEE with those in Austria or in 
the whole of Europe reveals above all a 
marked difference between the perfor-
mance of the leading indices in Central 
Europe24 on the one hand and South-

eastern Europe25 on the other (see
chart 18). Given the divergent macro-
economic developments,26 banks are 
now attaching greater importance to 
country specifics when assessing the in-
vestment risk associated with a particu-
lar region. 

The consolidated CESEE business 
segment reports of the five major Aus-
trian banks active in the region27 bear 
testimony to another successful year.  
Not least due to UniCredit’s restruc-
turing of its CESEE business opera-
tions, aggregated total assets increased 
by 46.5% to around EUR 275.3 billion 
in the CESEE segment, reaching a share 
of no less than 25.7% at year-end 2007 
(2006: 20.3%28) in Austrian banks’ 
consolidated total assets. Pretax profit 

22 Mainly on the basis of quarterly reports on condition and income submitted by Austrian banking groups since 
early 2002. These reports contain selected items from the consolidated financial statements of parent banks and 
their fully consolidated subsidiaries abroad. Additional sources, like annual reports or market research data, 
supplement the analysis where indicated.

23 See also the section “General Repricing of Risk Affects Stock Prices of Major Austrian Banks” in this issue.
24 The CECE EUR Index of Wiener Börse includes the Czech Republic, Hungary and Poland.
25 The SETX EUR Index of Wiener Börse includes Bulgaria, Croatia, Romania and Slovenia.
26 See also the box “Banking Sectors in Central, Eastern and Southeastern Europe: Generally Robust Credit Growth, 

Largely Stable Performance” in this issue.
27 Bank Austria, Erste Bank, Hypo Alpe Adria International, ÖVAG and RZB.
28 Then still including BAWAG P.S.K.

Stock Price Developments on European
Stock Exchanges
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climbed by merely 22.1% to EUR 4.0 
billion, though, mainly as a result of 
one-off effects of the financial year 
2006. When these effects are factored 
out, the share of the CESEE segment as 
at year-end 2007 edges up 3.9 percent-
age points to 42.6% in Austrian banks’ 
consolidated pretax profit.

In total, 12 Austrian banks with 73 
fully consolidated subsidiaries operated 
in this market as at December 31, 2007. 
31 of these subsidiaries are situated in 
the new EU Member States that joined 
in 2004 (NMS-200429), 7 in the EU 
Member States that joined in 2007 
(NMS-200730), 24 in other Southeast-
ern European countries (SEE31) and 11 
in the Commonwealth of Independent 
States (CIS),32 where primarily acquisi-
tions made by Bank Austria in Kazakh-
stan, Kyrgyzstan and Tajikistan broad-
ened the geographical scope. Add to 
this the not fully consolidated joint ven-
ture run by Bank Austria in Turkey, 
which still does not qualify for consid-
eration on account of reporting re-
quirements. Even without this Turkish 
subsidiary, Austrian banks have already 
come to assume a share of some 15.3% 
of the entire CESEE banking market 
(see chart 19), which rises to about 

22.7% when Russia is taken out of the 
equation.

A look at the data reported by the 
fully consolidated subsidiary banks in 
CESEE33 shows an ongoing clear focus 
on the new EU Member States. With 
the share of aggregated total assets 
coming to 49.8% in the NMS-2004 
and to 15.9% in the NMS-2007 at the 
end of 2007, more than EUR 150 bil-
lion have been generated within the EU 
(see chart 20); 18.9% (about EUR 43.9 
billion) of total aggregate assets are in 
SEE countries and 15.4% (about EUR 
35.7 billion) in CIS countries.

The aggregated total assets of all 
CESEE subsidiary banks thus mounted 
by about 46% on the previous year; yet 
again we have to bear in mind that 
growth rates were considerably dis-
torted by UniCredit group’s restruc-
turing of its CESEE business opera-
tions, which was first reflected in the 
reporting data in 2007. This reorgani-
zation significantly exceeded the dis-
tortions normally associated with ac-
quisitions.34 Taking these effects into 
account confirms the recent observa-
tion that the greater the geographical 
distance to Austria, the faster the rate 
of growth of subsidiary banks.

29 NMS-2004: the Czech Republic (CZ), Hungary (HU), Latvia (LV), Poland (PL), Slovakia (SK) and Slovenia 
(SI).

30 NMS-2007: Bulgaria (BG) and Romania (RO).
31 SEE: Albania (AL), Bosnia and Herzegovina (BA), Croatia (HR), Montenegro (ME) and Serbia (RS).
32 CIS: Belarus (BY), Kazakhstan (KZ), Kyrgyzstan (KG), Russia (RU), Tajikistan (TJ) and the Ukraine (UA).
33 Based on data from the unconsolidated reports fi led under the supervisory reporting system.
34 See OeNB. Financial Stability Report 14, p. 51–55.
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Even in a conservative interpreta-
tion of the data (for the reasons stated 
above), the aggregated operating profit 
of CESEE-based subsidiary banks shows 
a similar uptrend, having jumped by 
nearly two-thirds to around EUR 4.7 
billion in 2007. As in the case of aggre-
gated total assets, the subsidiaries es-
tablished outside the EU grew at a more 
dynamic pace than their EU-based 
counterparts, which is why the share of 
the non-EU subsidiaries in the operat-
ing profit advanced by 5 percentage 
points, while that of the EU-based sub-
sidiaries dropped just below two-thirds. 

Aggregated national total assets of banks in EUR billion

Market Shares of Austrian Subsidiaries in CESEE
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are thus not reflected.
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Moreover, the cost-to-income ratio35 of 
fully consolidated subsidiary banks in 
CESEE improved by nearly 3 percent-
age points to 54.0% in December 2007 
year on year.

Similarly, the credit exposure36 of 
Austrian banks to CESEE reflects the 
dynamic growth and the prominent 
role of this region. Of the total lending 
volume of EUR 146.7 billion, EUR 
93.3 billion are attributable to the new 
EU Member States (NMS-2004: 
48.5%, NMS-2007: 15.1%), which 
corresponds to a growth rate of close 
to 40% (see chart 21). This contrasts 
with much faster growth evident both 
in the SEE countries, which in the 
meantime account for EUR 26.7 billion 
of the indirect lending volume, and in 
the CIS countries, where subsidiary 
banks have extended loans to the tune 

of EUR 26.6 billion. Both regions thus 
account for a share of some 18.2% each 
in Austrian subsidiaries’ total lending 
in CESEE. Once again – especially 
with regard to CIS – the caveat applies 
that growth rates were driven by re-
structuring and acquisitions.

The new EU Member States also 
play a dominant, if diminishing, role in 
subsidiary banks’ direct loans37 ex-
tended to CESEE.38 Their share in the 
total lending volume of EUR 67.0 bil-
lion stands at almost two-thirds (see 
also chart 21). Unlike in the case of 
subsidiary banks, the growth rates for 
direct loans may be interpreted; these 
rates, however, took a path that differs 
substantially from that of indirect lend-
ing. While the growth rate of direct 
loans to the NMS-2004 dropped from 
22.6% in 2006 to 11.6% in 2007, the 
respective growth rate recorded by the 
NMS-2007 nearly doubled to 65.5%. 
Thus, direct credit exposure to the 
NMS-2007 grew even more quickly 
than that to the SEE countries (to EUR 
15.3 billion or +39.2%). Only direct 
lending to CIS countries advanced at a 
more dynamic pace (to EUR 8.5 billion 
or +78.0%). The divergent growth 
rates are, however, also partly due to 
different starting levels.

To quantify the risk associated with 
Austrian (subsidiary) banks’ credit ex-
posure to CESEE, the OeNB regularly 
conducts stress tests that capture the 
impact of a number of different shocks 
on the Austrian banking system. The 
FSAP update of late 2007 led to a fur-
ther refining of the stress testing meth-

35 Ratio of administrative costs to operating income before deduction of net risk provisioning in the lending
business.

36 Loans extended locally by subsidiary banks in other countries.
37 Loans granted by Austrian banks to borrowers resident in other countries.
38 These data comprise more countries located in this region than those listed in footnotes 29 to 32.
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odology, in particular with respect to 
CESEE.39

The latest results of the standard 
stress tests40 introduced in the Finan-
cial Stability Report 13 were still satis-
factory. At year-end 2007, the capital 
adequacy results came in slightly higher 
than in the previous year in light of im-
proved capital levels. One has to bear 
in mind that these sensitivity analyses 

exceed historical worst-case scenarios, 
since the nonperforming loan (NPL) 
ratios over the sum of all loans to non-
banks are extremely low given recent 
financial market developments. For this 
reason, the calculations are based on 
the higher losses caused by an absolute 
and a relative deterioration, the extent 
of which depends on the local risk as-
sessment. In absolute terms, the shock 

39 See also Boss, M., G. Fenz, G. Krenn, J. Pann, C. Puhr, T. Scheiber, S.W. Schmitz, M. Schneider and E. Ubl 
(2008), Stress Tests for the Austrian FSAP Update 2007: Methodology, Scenarios and Results, in this issue.

40 See also Boss, M., G. Krenn, C. Puhr and M.S. Schwaiger (2007), Stress Testing the Exposure of Austrian Banks 
in Central and Eastern Europe, Financial Stability Report 13, p. 115–134.

Table 8

Average Ratings of CESEE Banking Systems and Selected Subsidiaries
As at April 14, 2008

Country Bank  LT deposit rating BFS rating Outlook

Bulgaria Baa2 D  –
Raiffeisenbank 
Bulgaria Baa3 D+ stable

Kazakhstan Ba1 D–  –

Croatia A2 D+  –
Zagrebacka Banka Ba1 D+ stable

Latvia Ba1 D  –

Poland A1 C–  –

Romania A3 D  –
Banca Comerciala 
Romana Baa3 D stable
Raiffeisen Bank Baa3 D stable

Russia Baa2 D–  –
ZAO Raiffeisenbank Baa2 D+ under review

Slovakia A1 D+  –
Slovenska Sporitelna A1 C– stable
Tatra Banka A1 C– stable

Slovenia A1 C–  –

Czech Republic Aa3 C  –
Ceska Sporitelna A1 C stable

Turkey A3 D+  –

Yapi ve Kredi Bankasi B1 D+ stable

Ukraine Ba1 D–  –
Raiffeisen Bank Aval B2 D under review

Hungary Aa3 C  –
Erste Bank Hungary A2 D+ stable

Belarus Ba1 E+  –

Source: Moody’s Investors Service.

Note: LT: long-term, BFS: bank f inancial strength.
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fluctuates around NPL ratios that wors-
ened by 5 to 10 percentage points, 
while in relative terms, the ratios in-
creased by 1.5 to 2 times.

In a worst-case scenario, the shock 
affects all countries of the region simul-
taneously; additionally, the revenues of 
Austrian banks, especially of those in 
CESEE, are not used to cover the 
losses. Against this backdrop, the de-
crease in the consolidated capital ratio 
recorded by the entire banking system 
at year-end 2007 from 12.0% to 10.6% 
(2006: from 11.6% to 10.5%41) may be 
well be viewed as positive. The major 
Austrian banks proved resilient to 
shocks also at the level of individual 
banks. Contrary to the previous year, 
all five major banks active in the region 
stayed above the mandatory capital ra-
tio of 8%. In addition to internal analy-
ses, external sources such as bank rat-
ings provide qualitative information on 
the risk position of the respective bank-
ing markets in general and of Austrian 
subsidiaries in particular (see table 8).

The largely positive results of inter-
nal and external analyses notwithstand-

ing, the higher profitability of these 
markets is inexorably linked with in-
creased risk. In the presence of macro-
economic imbalances in some coun-
tries, the banks active there are faced 
with the risk of marked profitability 
losses in the event of sudden correc-
tions. These banks must therefore pur-
sue a dual approach: first, in the light of 
the region’s dynamic credit growth, 
they must endeavor to prevent the ac-
cumulation of hidden credit risks and, 
second, they must continuously adjust 
their capital buffer in sync with this 
buoyant growth. At the same time, 
risks arising from the legal and institu-
tional framework are partly offset by 
the fact that most Austrian (subsidiary) 
banks’ CESEE activities are still fo-
cused largely on EU Member States. 
Besides, the long-term perspective for 
both the economy and the banking sec-
tor in this region is positive thanks to 
the ongoing catching-up process. In the 
face of prevailing imbalances, growth 
may nevertheless decline or even plum-
met in the short run despite the region’s 
integration into the EU.

41 These figures deviate slightly from those published in Financial Stability Report 13 because later updates of the 
risk assessment for individual countries were, for comparability, factored into the year-end 2006 calculations.

Box 3

Banking Sectors in Central, Eastern and Southeastern Europe: Generally 
Robust Credit Growth, Largely Stable Performance

In 2007, year-on-year growth in domestic lending to private nonbanks as a percentage of GDP 
was especially strong in Slovenia, Bulgaria and Romania. Compared with the other CESEE 
countries, these three countries also saw the most marked credit expansion in 2007 against 
that of 2006. In Bulgaria and Romania, this development reflected the lifting of various mea-
sures aimed at dampening credit growth at the start of 2007 and, in the case of Romania, the 
effect of the currency depreciation on the amount of total lending (calculated in national cur-
rency), which had a clear impact because of the substantial share of domestic credit denomi-
nated in a foreign currency. Croatia was the only country where credit expansion was slower in 
2007 than in 2006.
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At end-2007, the foreign currency share in outstanding domestic lending to enterprises and 
households was highest in Croatia (including loans indexed to foreign currencies), Hungary, 
Romania and Bulgaria. Against end-2006, this share again decreased sizeably in Croatia and 
declined moderately in Poland, mainly because of measures implemented by their respective 
central banks. In contrast, it increased sharply in Hungary, Romania and Bulgaria, which was 
partly due to exchange rate developments in the first two countries.

The foreign currency share in outstanding loans to households at end-2007 was especially high 
in Croatia, Hungary and Romania. Notably in Bulgaria, but also in Slovakia and the Czech 
Republic, the foreign currency share was considerably lower for loans to households than for 
loans to enterprises. One reason for the rising share of foreign currency loans recorded in
Hungary and Romania was probably the relatively large yield gap against loans denominated 
in the national currencies. Some borrowers might also have been motivated by the apprecia-
tion of the Hungarian forint and the Romanian leu in the first half of 2007.

Domestic Credit to Private Nonbanks

2004 2005 2006 2007 2004 2005 2006 2007

Year-end change, % of GDP Real rate of change at year-end, %

Bulgaria 11.9 10.7 9.3 25.7 43.2 23.4 17.5 45.7
Croatia 7.2 9.5 13.6 9.9 11.0 13.4 20.7 8.8
Poland 1.7 2.5 6.5 9.6 2.1 8.5 22.3 26.2
Romania 4.7 6.6 9.4 13.8 26.2 33.7 46.4 50.1
Slovakia 2.0 7.8 7.3 7.7 1.3 23.5 18.5 19.2
Slovenia 9.4 11.3 13.9 20.3 19.9 21.5 22.5 26.2
Czech Republic 3.7 6.4 7.3 10.5 10.6 19.2 20.1 21.8
Hungary 7.2 8.1 7.9 9.8 12.5 15.1 9.5 10.7

Source: Eurostat, national central banks, OeNB.

Note: The real rate of change is derived by HICP adjustment.

Domestic Foreign Currency Loans to Private Nonbanks

2003 2004 2005 2006 2007

Year-end, % of total domestic loans to private nonbanks

Bulgaria 43.6 48.2 47.3 45.1 50.0
Croatia 76.6 77.0 77.8 71.7 61.4
Poland 30.6 25.3 25.9 27.0 24.2
Romania 55.4 60.8 54.7 47.4 54.3
Slovakia 18.8 21.5 22.5 20.0 21.3
Slovenia 27.1 43.1 55.7 63.4 7.3
Czech Republic 12.8 11.2 10.0 10.4 9.1
Hungary 33.7 39.0 45.9 49.6 57.2

Source: National central banks, OeNB.
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A high share of foreign currency lending constitutes a risk to financial stability, as unfavorably 
developing exchange rates together with increasing foreign interest rates could have a negative 
effect on borrowers’ solvency, particularly since households and small and medium-sized
enterprises (SMEs) might not be appropriately hedged against such risks.

The profitability of banks in CESEE in terms of return on equity (RoE) after tax was high-
est in Poland, Bulgaria and the Czech Republic and lowest in Romania and Croatia. The most 
pronounced change was seen in Poland, where the RoE declined, albeit at a high level, and in 
Hungary.

At end-2007, banks’ capital adequacy ratio ranged from 10.4% in Hungary to 15.4% in
Croatia; it declined markedly in Romania against end-2006, probably reflecting rapid growth 
in corporate and retail lending.

Domestic Foreign Currency Loans to Households

2003 2004 2005 2006 2007

Year-end, % of total domestic loans to households

Bulgaria 8.9 11.0 15.4 19.0 20.0
Croatia 81.2 79.4 80.0 77.7 67.3
Poland . . 27.2 28.4 30.9 27.9
Romania 29.3 45.9 44.1 41.2 53.1
Slovakia . . 0.6 1.1 1.7 3.0
Slovenia 1.0 22.5 37.4 41.7 15.2
Czech Republic 0.5 0.3 0.3 0.2 0.2
Hungary 4.6 12.9 29.2 42.7 55.0

Source: National central banks, OeNB.

Nominal Return on Equity 

2003 2004 2005 2006 2007 H1 06 H1 07

%

Bulgaria 14.8 16.6 18.0 19.7 21.5 18.1 20.6
Croatia 14.5 16.1 15.6 12.4 11.1 14.7 12.0
Poland 5.5 17.4 24.0 27.2 22.0 28.0 27.6
Romania 17.7 17.7 15.1 11.6 11.5 14.2 12.5
Slovakia 10.5 12.3 13.4 17.6 14.8 16.4 16.6
Slovenia 11.9 12.5 12.7 15.1 . . . . . .
Czech Republic 17.8 18.1 18.4 17.1 18.7 19.2 18.7
Hungary 17.2 22.5 21.7 21.4 16.6 23.1 21.3

Source: National central banks, OeNB.

Note: Based on prof its after tax. Data are not comparable across countries.
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Capital Ratio Remains Stable
Banks’ capital ratio, one of the key in-
dicators for assessing their risk-bearing 
capacity, draws heightened public at-
tention in times of financial turmoil. At 
the end of 2007, the consolidated capi-

tal ratio (i.e. the ratio of banks’ capital 
to their risk-weighted assets – the as-
sessment base)42 of all Austrian banks 
came to 12.1% (see chart 22). Overall, 
Austrian banks’ capital adequacy on a 
consolidated basis thus improved 

The share of nonperforming loans in total loans at end-2007 was around 2% to 3% in most 
countries. Only in Poland and Romania were the shares significantly higher according to these 
countries’ classif ication methods. Against end-2006, however, this share diminished in Poland 
in particular and also in the Czech Republic and in Slovakia, whereas it expanded sizeably in 
Romania. Remarkably, the share of nonperforming loans did not rise in Hungary despite slower 
economic growth. In countries with fast credit growth, however, there is a general risk that 
these shares give an overly positive impression of portfolio quality.

Capital Adequacy Ratio1

2003 2004 2005 2006 2007 H1 06 H1 07

%

Bulgaria 22.2 16.6 15.3 14.5 13.8 16.0 14.4
Croatia 16.2 15.3 13.4 14.0 15.4 12.9 15.0
Poland 13.8 15.4 14.5 13.2 12.4 14.1 12.5
Romania 21.1 20.6 21.1 18.1 12.7 17.8 15.0
Slovakia 21.7 19.0 14.8 13.0 12.4 14.3 13.5
Slovenia 11.5 11.8 10.5 11.1 . . . . . .
Czech Republic 14.5 12.6 11.9 11.4 11.5 11.5 11.7
Hungary 12.3 12.8 12.0 11.5 10.4 10.8 11.6

Source: National central banks, OeNB.
1 Ratio of regulatory capital to risk-weighted assets.

Note: Data are not comparable across countries.

Nonperforming Claims 

2003 2004 2005 2006 2007 H1 06 H1 07

(% of total claims)

Bulgaria 4.2 3.6 2.8 2.2 2.0 2.7 2.2
Croatia 5.1 4.6 4.0 3.2 3.1 3.6 3.3
Poland1 21.2 14.7 11.0 7.3 5.2 9.4 6.3
Romania 8.3 8.1 8.3 7.9 9.7 8.4 7.9
Slovakia 9.1 7.0 3.7 3.3 2.5 3.7 3.1
Slovenia 6.5 5.5 4.8 4.2 . . . . . .
Czech Republic 5.0 4.2 4.1 3.8 2.9 3.8 3.2
Hungary 2.7 2.7 2.5 2.5 2.4 2.4 2.5

Source: National central banks, OeNB.
1 Poland: Data comprise both nonperforming and so-called irregular claims.

Note: Data are not comparable across countries. 

42 As new capital requirement provisions became effective at the beginning of 2007, banks now directly report their 
capital requirement for credit risk pursuant to Article 22a to 22h of the Austrian Banking Act instead of provid-
ing information on risk-weighted assets. Based on the statutory 8% minimum capital adequacy ratio, risk-
weighted assets and the assessment base can be calculated by multiplying the capital requirement for credit risk by 
the factor 12.5.
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slightly against the previous year (De-
cember 2006: 11.6%) and clearly ex-
ceeds the statutory 8% minimum
capital adequacy ratio required by
Basel II.43

The capital ratio of the five major 
Austrian banks is somewhat below the 
capital ratio reported for all banks. Av-
eraging 10.9% in December 2007, it 
almost equaled that of major European 
banks44 (10.97%).

The value for the 5% quantile, 
which represents the banks with com-
paratively low capital ratios, also devel-
oped favorably: Not only did it climb to 
9.6% in December 2007 (against 9.2% 
in December 2006) but throughout 

2007, in a longer-term comparison,  it 
also exceeded the values recorded in 
earlier years. No Austrian bank re-
ported a capital ratio that was below 
the statutory 8% threshold. 

As for the core capital ratio, which 
relates tier 1 capital (core capital) to the 
assessment base, the consolidated total 
of all Austrian banks also reached satis-
factory levels, coming to 8.7% in De-
cember 2007.

Accommodating their continued 
strong growth in CEE in their medium-
term strategic capital planning remains 
a challenge for Austrian banks, how-
ever.

FSAP Stress Tests Confirm Austrian 
Banking Sectors’ Good Resilience to 
Shocks

During the December 2007 update of 
the Austrian Financial Sector Assess-
ment Program (FSAP), a number of 
different stress tests were carried out 
for the Austrian banking system. Aside 
from sensitivity analyses regarding 
market and liquidity risk as well as the 
indirect credit risk of foreign currency 
lending, two macroeconomic stress 
tests were performed over a three-year 
horizon. The underlying crisis scenar-
ios assumed a regional macroeconomic 
shock in CESEE that generated spill-
over effects for the domestic economy 
on the one hand and a slowdown in 
global economic growth causing a pro-
longed recession in Austria on the 
other.45 The results of these stress tests 
reconfirmed the Austrian banking sec-

43 From the introduction of the New Basel Capital Accord (Basel II) in Austria on January 1, 2007, to end-2007, 
Austrian banks had the option, according to Article 103e no. 16 of the Austrian Banking Act, to calculate their 
regulatory capital either according to the provisions of Basel I or according to those provided for under the Stan-
dardised Approach to Credit Risk (Article 22a Austrian Banking Act). As at end-2007, around 10% of Austrian 
banks reported their regulatory capital according to the standardized approach. Data on capital requirements 
according to Basel II for all Austrian banks will only be available in the course of 2008.

44 ECB, Financial Stability Review, June 2008.
45 For a detailed discussion, see the contribution “Stress Tests for the Austrian FSAP Update 2007: Methodology, 

Scenarios and Results” in the Special Topics section of this Financial Stability Report.
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tor’s good resilience to shocks that had 
already been established during previ-
ous stress tests.

Table 9 shows the results for the ag-
gregate Austrian banking system de-
rived from the standardized Systemic 
Risk Monitor (SRM)46 simulations of 
the baseline scenario and of two crisis 
scenarios, based on end-2007 data. It 
displays the mean values adjusted for 
credit risk provisioning and the related 
95% quantiles of the loss distributions 
for the first quarter of 2008 relative to 
eligible capital. For credit risk, conta-
gion risk in the interbank market and 
total risk, a negative value means that 
the related provisions banks have cre-
ated are higher than the expected 
losses.47 For market risk, no risk provi-
sions were taken into consideration; a 
negative value corresponds to an ex-
pected profit for the first quarter of 
2008.

In the baseline scenario the means 
of the loss distributions for total risk 

and credit risk are sufficiently covered 
by existing provisions. For total risk, 
the 95% quantile, i.e. the amount of 
loss with a 95% probability of not being 
exceeded, stood at 0.9% of eligible 
capital. With regard to market risk, for 
the first quarter of 2008 an average 
profit of 0.1% of eligible capital is ex-
pected. As for contagion risk in the in-
terbank market, losses in the mean and 
the 95% quantile are not to be expected 
– neither under the baseline scenario 
nor under the stress scenarios. A dou-
bling of domestic default probabilities 
results in expected credit risk losses 
exceeding the corresponding risk pro-
visions by 0.1% of eligible capital. With 
a view to total risk, however, expected 
market risk gains still fully cover ex-
pected credit risk losses. At the same 
time, however, the 95% quantile goes 
up to 2.6% of regulatory capital. A rise 
in euro interest rates by 120 basis points 
has noticeable effects on market risk, 
with the average loss coming to 1.2% 

46 For details on the methodology underlying the SRM, see Boss, M., G. Krenn, C. Puhr and M. Summer (2006), 
Systemic Risk Monitor: A Model for Systemic Risk Analysis and Stress Testing of Banking Systems, Financial 
Stability Report 11, OeNB, p. 83–95.

47 See note to table 9.

Table 9

Results of the Standardized SRM Simulations Based on End-2007 Data

Total risk Credit risk Market risk Contagion risk

Mean 95% 
quantile

Mean 95% 
quantile

Mean 95% 
quantile

Mean 95% 
quantile

%

Baseline scenario: Simulation 
without crisis scenario –1.8 0.9 –1.6 0.6 –0.1 1.1 –0.0 –0.0

Doubling of domestic default 
probabilities –0.1 2.6 0.1 2.4 –0.2 1.1 –0.0 –0.0

Increase of euro interest rates by 
120 basis points –0.4 2.1 –1.6 0.6 1.2 2.0 0.0 0.0

Source: OeNB.

Note:  The f igures represent the mean and the 95% quantile of the loss distribution corresponding to the respective risk category over the f irst 
quarter of 2008 relative to eligible capital. Provisions for claims on domestic and foreign nonbanks and foreign banks were deducted 
from credit risk loss; provisions for claims on domestic banks were deducted from the loss from contagion risk in the Austrian interbank 
market (which corresponds to credit risk vis-à-vis domestic banks). Accordingly, provisions for all claims were deducted from the loss 
from total risk.
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of capital. But looking at total risk, 
losses are not expected to exceed risk 
provisions even under this scenario. 

Since 2003, the OeNB has been 
carrying out stress tests to assess the 
indirect credit risk of foreign currency 
loans. These stress tests have now been 
improved on the basis of the additional 
information on foreign currency loans 
that has been available from foreign 
currency loans statistics since early 
2007. An important additional risk fac-
tor for many foreign currency loans is 
the performance risk related to the 
funding plan (life insurance, equity 
fund, etc.) used to repay the respective 
loan at the end of its maturity. Around 
79% of Austrian foreign currency loans 
are bullet loans, 77.8% of which are 
combined with a corresponding repay-
ment vehicle. To allow for the prepon-
derance of these loans, the chosen stress 
scenario assumes a 15% deterioration 

in the performance of the repayment 
vehicle for all bullet loans48 on top of a 
10% appreciation of the Swiss franc.49

On an aggregate level and excluding 
any existing risk provisions, this sce-
nario resulted in a loss amounting to 
3.7% of eligible capital. In a semi-
annual comparison, the respective risk 
thus abated slightly by 0.8 percentage 
points.

Ratings of Austrian Banks Remain 
Stable

Aside from supervisory reporting data, 
various market indicators such as stock 
price developments and ratings serve to 
assess financial stability. Moody’s long-
term deposit rating and bank financial 
strength rating (BFSR) are examples of 
such market indicators. Neither has 
changed substantially for Austrian 
banks over the first few months of 
2008.

48 Bullet loans without repayment vehicle can be expected to be subject to an implicit repayment vehicle risk related 
to the performance of the capital earmarked for loan repayment.

49 As loans denominated in Japanese yen have become less and less important over the past few years (with only 3.6% 
of all foreign currency loans being denominated in Japanese yen at the end of 2007), the respective results will 
not be reported here.

Table 10

Ratings of Selected Austrian Banks
As at April 14, 2008

Deposit rating Bank Financial Strength 
Rating

Long-term Outlook Outlook

Bank Austria Aa2 stable C+ stable
BAWAG P.S.K. Baa1 stable D stable
Erste Bank Aa3 stable C stable
Hypo Alpe-Adria A2 positive D– positive
Hypo Tirol Aa1 stable C stable
Investkredit A1 stable C stable
Kommunalkredit Aa2 stable B– stable
Oesterreichische Kontrollbank Aaa stable . . . .
ÖVAG Aa3 stable C stable
RZB Aa2 stable C stable
Raiffeisenlandesbank Oberösterreich Aa3 stable C stable
Vorarlberger Landes- und Hypothekenbank AG Aa1 stable C stable

Source: Moody‘s Investors Service.
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The introduction of the Joint De-
fault Analysis methodology by Moody’s 
in early 2007 led to changes in ratings 
for almost all Austrian banks;50 any 
 subsequent changes have been minor. 
After Cerberus took over BAWAG 
P.S.K., for example, BAWAG P.S.K.’s 
rating for long-term liabilities was low-
ered from A3 to Baa1, while its BFSR 
was upgraded from E+ to D. Moreover, 
the rating outlook for Hypo Alpe-
Adria-Bank International AG was 
changed from stable to positive in May 
2007 on news about its takeover by 
Bayerische Landesbank.51 In addition, 
recent analyses by Moody’s of end-
March 2008 confirmed the stable rat-
ing outlook for Erste Bank and RZB.

General Repricing of Risk Affects 
Stock Prices of Major Austrian 
Banks

The uncertainties in the financial sec-
tor triggered by the U.S. subprime cri-
sis of July 2007, have put banks’ stock 
prices under pressure around the world. 
High uncertainty regarding banks’ sub-
prime exposure as well as frequent re-
ports on subprime-related losses at 

some banks caused a general slump in 
stock prices, which seriously impaired 
market confidence. The two major 
Austrian banks that are listed on the 
stock exchange52 also felt the impact of 
these developments, although their sub-
prime exposure is relatively low. The 
subprime crisis, however, sparked a 
wave of risk repricing on the interna-
tional financial markets during which 
the spreads on credit default swaps (CDS)
increased sharply in almost all CESEE 
countries.53 Similar observations were 
made for the CDS spreads of the two 
listed Austrian banks. Owing to the 
negative correlation between stock 
prices and CDS spreads, implications 
for Austrian banks’ stock prices have 
begun to materialize: In particular 
since mid-October 2007, relatively 
pronounced price corrections have oc-
curred, and the downward trend in 
stock prices continued until March 
2008.54

In total, Austrian bank shares have 
been developing roughly in line with 
the Dow Jones EURO STOXX Banks 
index, although the reasons behind 
these price developments (exposure to 

50 See Financial Stability Report 13 of June 2007.
51 See Financial Stability Report 14 of December 2007.
52 Erste Bank and Raiffeisen International.
53 CDS spreads mirror market participants’ assessment of country risk.
54 In January 2008, a general stock market crisis additionally supported this trend.
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CESEE countries vs. subprime expo-
sure) must be weighted differently for 
Austrian banks and for large interna-
tional banks.55

The implied volatilities of Erste 
Bank’s at-the-money call options surged 

by around 70% from mid-November 
2007 to end-February 2008, while 
Raiffeisen International, the ATX and 
the Dow Jones EURO STOXX Banks 
index recorded markedly weaker in-
creases.

55 Other reasons for stock price losses despite favorable business data might be the clouded economic outlook for the 
next few years, the above-mentioned uncertainty in the banking sector and the general pessimism prevailing at the 
stock exchanges.

Box 4

Favorable IMF Assessment of Austrian Financial Market

The regular review of the Austrian financial market under the Financial Sector Assessment 
Program (FSAP), which the International Monetary Fund (IMF) applies to member countries 
around the globe, took place at the end of 2007. This exercise was an update of the initial
assessment program the IMF had carried out in Austria in 2003; based on an analysis of 
strengths and weaknesses, it mainly serves to illustrate the priorities to be set for the further 
development of the financial system. 

The IMF’s preliminary FSAP results signal a positive assessment of the Austrian financial 
system; these findings were confirmed, in general, by the IMF’s annual Article IV consultation 
of March 2008, which also covered current developments. In particular, the IMF pointed to 
the continued further strengthening of the Austrian financial system and acknowledged its 
shock resilience – two factors that were also confirmed by the complex stress tests that had 
been performed. Given their sound holdings of deposits and their “originate and hold” strat-
egy, Austrian banks had felt relatively little impact from the recent financial turmoil. Moreover, 
the IMF stated that Austria had been agile in seizing the opportunities resulting from the 
opening-up of CESEE markets, which are now paying off in terms of earnings and an improved 
risk diversif ication. At the same time, however, the IMF pointed out that the risks resulting 
from transactions on CESEE markets required close observation and that not least for this 
reason, the international cooperation of supervisory authorities should be further promoted.

While the IMF recognized further improvements in the regulatory and supervisory frame-
work, which had already conformed to a high standard, it pointed out that, nevertheless, there 
was still room for improvement in some areas such as the further strengthening of corporate 
governance principles. Moreover, the IMF considered it necessary that Austria limit its exten-
sive public liability provisions, clearly define the responsibilities of external auditors and further 
promote their independence. In general, the IMF also demanded higher staffing levels in
supervision, the further extension of on-site inspections of financial institutions and the perfor-
mance of cross-border simulation exercises and intensive stress tests also with insurance
companies and pension funds. As the last few years have seen the implementation of
extremely complex new regulatory provisions and a reform of financial market supervision, 
the IMF also deemed appropriate a longer period of consolidation of the supervisory and regu-
latory framework.

The final results of the FSAP have been available since June 2008.
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Outlook for Other Financial 
Intermediaries Clouds Over 
Slightly
Insurance Companies Report
Subdued Business Activities
The Impact of the Global Financial 
Market Turmoil on Austria Appears 
Manageable
Against the backdrop of a favorable real 
economic and financial environment, 
European insurance companies contin-
ued on their relatively positive course 
throughout 2007. Despite claims events 
induced by natural disasters in some 
parts of Europe, the overall profitabil-
ity of the insurance sector went up, 
which was attributable, in part, to fa-
vorable investment results in the first 
half of 2007. Further improvements in 
the capital structure combined with 
higher profitability have increased the 
overall risk-bearing capacity of the Eu-
ropean insurance sector. Given the 
changes in the perception of risk as well 
as the higher uncertainty on financial 
markets it cannot be ruled out, how-
ever, that lower investment results af-
fect insurance companies’ profitability 
even though an increasingly risk-ade-
quate pricing of risks assumed and fa-
vorable developments with regard to 
loss events should have a cushioning ef-
fect. 

On the whole, the Austrian insur-
ance sector also performed well during 
2007. Insurance premium income ad-
vanced by 1.9%56 to EUR 15.9 billion 
year on year. At a rate of 0.4%, growth 
in the life insurance segment was 
weaker than in the health insurance and 
the property/casualty insurance sectors 
(3.2% and 3.1%, respectively). Com-
pensating the decrease in one-off pay-
ments and pension insurance contribu-
tions, booming unit-linked life insur-

ance plans (+25%) and subsidized per-
sonal pension schemes (+17%) played a 
substantial role in sustaining demand in 
the life insurance sector. This develop-
ment shows that investment risk is in-
creasingly passed on to insurance hold-
ers. Winter storms at the beginning of 
the year, floods in early summer and 
maturing life insurance policies im-
pacted insurance companies’ claim pay-
ments in 2007. Claim payments by 
property/casualty insurance companies 
climbed by 1.3% to EUR 4.8 billion 
against the previous year. The Austrian 
Association of Insurance Companies 
expects premium growth in the life in-
surance segment to continue to lag the 
health and property/casualty segments 
in 2008. In the first few months of 
2008, claims events reflected winter 
storms; moreover, investment results 
tended to be less favorable. The sale of 
an insurance company that was part 
of a large banking group intensified 
the concentration in the Austrian in-
surance market, while it reduced the 
potential for intragroup contagion ef-
fects between the group’s insurance 
and banking branches. Austrian insur-
ance  companies continued to expand 
their CESEE activities and, in general, 
significantly improved their business 
performance and profitability.

In 2007, Austrian insurance com-
panies’ total assets57 grew by EUR 5.1 
billion to EUR 88 billion; at 6.2% in 
June 2007, the annual growth rate was 
below the comparable figure for 2006 
(8%). The increase in assets can be at-
tributed to a large extent to foreign debt tributed to a large extent to foreign debt tributed to a large extent to 
securities (EUR 1.9 billion or +9.3%), 
other external assets (EUR 1.8 billion 
or +54.4%) as well as domestic equity 
 securities and other domestic securities
(EUR 0.9 billion or +3.8%). Accord-

56 Press release by the Austrian Association of Insurance Companies of February 21, 2008.
57 Excluding reinsurance business; based on quarterly reports (OeNB insurance statistics).
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ing to the Austrian Financial Market 
Authority (FMA), asset-backed securi-
ties accounted for 2.6% of Austrian in-
surance companies’ overall investment 
portfolio; some 99 % of these asset-
backed securities have an investment 
grade rating.

Market indicators for both the Euro-
pean and the Austrian insurance sec-
tors reflect higher uncertainty, which is 
attributable to the financial turmoil on 
the one hand and to potentially weaker 
income dynamics on the other. Since 
the publication of their 2007 annual
accounts, which showed that risk pro-
visions for U.S. subprime securities 
were lower than expected, insurance 
company’s shares have outperformed 
bank shares. At end-May 2008, the rat-
ing outlook for the large Austrian in-
surers was stable and positive, respec-
tively. The stock prices of insurance 
companies listed on the prime market 
segment of Wiener Börse AG went 
down slightly between October 2007 
and May 2008.

Threats to the profitability and sta-
bility of the insurance sector do not 
only originate from shocks in the finan-
cial markets (i.a. losses in the market 
value of structured products) and the 
higher frequency of major claims 
events, but also from the underestima-
tion of longevity risk, the continued 
low performance of the investment 
portfolio of life insurance companies 
that hold a high share of policies with a 
guaranteed minimum yield and from 
inadequate risk pricing in the face of
increasing competition.

Risk of Contagion Remains Low

Year on year, the total exposure of Aus-
trian insurance companies to domestic 

banks went up slightly by 2.1% to EUR 
11.5 billion (13% of total assets) in
December 2007, with debt securities is-
sued by domestic banks accounting for the 
lion’s share (EUR 8.6 billion) along 
with cash in hand and deposits other 
than overnight deposits with domestic 
credit institutions (EUR 2.3 billion). 
Insurance companies’ investments with 
domestic credit institutions thus de-
creased to slightly more than 1% of 
Austrian banks’ consolidated total as-
sets. Owing to the positive business 
and profit performance and the moder-
ate level of exposure, the risk of conta-
gion between the banking and insur-
ance sectors is still low.

Financial Market Turmoil
Decelerates Mutual Fund Growth

The European mutual funds market 
continued to expand in 2007, although 
growth dynamics have clearly moder-
ated since the onset of the financial 
market turbulence in August 2007. As-
sets under management by European 
mutual funds58 went up by 4.9% to 
EUR 7,925 billion in 2007. The net 
outflows recorded in the third and 
fourth quarters of 2007 were basically 
attributable to investors’ reduced risk 
appetite, which had the strongest effect 
on bond and equity funds; both seg-
ments recorded net outflows for 2007 
as a whole. In this environment, funds 
with a typically more defensive invest-
ment strategy (e.g. balanced funds and 
money market funds) were able to
attract investor capital. Against the 
backdrop of higher financial stability 
risks in Europe and investors’ reduced 
risk appetite, the outlook for the Euro-
pean mutual funds sector is uncertain. 

58 Here, mutual funds comprise undertakings for collective investment in transferable securities (UCITS) and non-
UCITS.
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Outflows of Austrian Mutual Funds 
Causes Decline in Assets under 
Management

Overall developments in the Austrian 
mutual funds sector were weak in 
2007. Assets under management by 
Austrian mutual funds (including fund-
of-fund investments) decreased by 1.9% 
to EUR 165.6 billion. While valuation 
gains easily compensated outflows in 
the first half of 2007, reduced valuation 
gains, a higher profit distribution and a 
clear rise in outflows in the second half 
caused assets under management to 
shrink for the first time since the intro-
duction of the OeNB’s mutual fund sta-
tistics in 1998. Combined with inves-
tors’ reduced risk appetite, higher in-
terest on bank deposits and the increas-
ing popularity of structured products 
might have contributed to this moder-
ate development. In 2007, mutual funds 
tended to reduce their holdings of debt 
securities, foreign stocks and equity se-
curities and to expand their holdings of 
mutual fund shares as well as their real 
estate and tangible assets positions. Do-
mestic stocks and equity securities con-
tinued to account for 2.3% of assets un-
der management. The capital-weighted 
average total performance of all Aus-
trian mutual funds in 2007 was 1.9% 
(against 4.4% in 2006). At 0.95%, 
fixed income funds showed the compa-
rably weakest performance, while real 
estate funds’ performance went up by 
4.6%. 

The high volatility and adverse 
 financial market developments in the 
first quarter of 2008 continued to cre-
ate an unfavorable environment for 
Austrian mutual funds. According to 
the FMA, four of the about 7,900 (do-
mestic and foreign) mutual funds regis-
tered for operation in Austria are still 
subject to a temporary suspension. One 

of these four funds had been set up by 
an Austrian investment company. The 
suspended redemption of shares is con-
nected to the drying up of parts of the 
credit market. 

The business and profit perfor-
mance of Austrian investment compa-
nies, which are largely owned by Aus-
trian banks, continued to be positive in 
2007, with operating profits rising by a 
significant 29%. The risk investment 
companies pose for Austrian banks is 
limited, however, and consists mainly 
of a possible future worsening of their 
profitability. 

Claims on Severance Funds
Continue to Rise

In the fourth quarter of 2007, nine sev-
erance funds were licensed to manage 
severance claims in Austria. In 2007, 
the vested rights to future severance 
payments climbed from EUR 1.1 bil-
lion to EUR 1.6 billion (+43.4%). 
 Eligible capital, by comparison, went 
up by 9.8% from EUR 22.3 million 
to EUR 24.5 million and thus ex-
ceeds capital requirements calculated 
at EUR 4 million.

At end-2007, the number of em-
ployers that had signed severance fund 
agreements came to 375,036.59 Com-
pared to the previous year (345,914 
agreements), the number of agreements 
climbed by 8.4%. The three largest 
providers have been able to secure their 
market position; as measured by the 
number of agreements with employers, 
they hold a market share of 75% (2006: 
75%). In 2007, severance fund agree-
ments established around 5.8 million 
vesting periods for 2.4 million people, 
corresponding to a rise by 28.8% and 
14.3%, respectively, against the previ-
ous year. The number of vesting peri-
ods not assigned to any of the severance 

59 Source: Main Association of Austrian Social Security Institutions.
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funds went up from 54,508 in 2006 to 
102,411 in 2007. Severance funds’ 
nominal performance averaged 2% in 
2007 after deduction of asset manage-
ment costs (0.45% to 0.7% of invest-
ment groups’ assets) – a figure that re-
mained below the 2.2% HICP inflation 
rate recorded in 2007.60 The perfor-
mance of individual severance funds 
ranged from 0.14% to 3.1% in 2007. 
From 2004 to 2007, according to sev-
erance funds’ data, the average nominal 
performance was 4% per annum, with 
average inflation coming to 2% per an-
num over the same period.61 The cu-
mulated performance of the individual 
severance funds for the period from 
2003 to 2007 ranges between 16.6% 
and 28.6% in nominal terms.62 For a 
better assessment of investment re-
turns, it would be desirable that sever-
ance funds publish performance bench-
marks for investment groups in ad-
vance. This might help render the mar-
ket more transparent. 

Since the new severance pay scheme 
was introduced, the share of invest-
ment returns in investment groups’ as-

sets has climbed from –0.1% to 4.4%. 
At end-2007, the majority of these as-
sets (95.6%) still consisted of contribu-
tion payments (minus severance pay-
ments made). This situation not only 
reflects the lackluster investment per-
formance, however, but also the fact 
that prospective beneficiaries must bear 
the costs associated with the product; 
these costs are independent of the 
funds’ investment performance. In re-
lation to investment returns, total costs 
(administrative costs, asset manage-
ment costs, deposit costs, transfer 
costs) accounted for around 40% of in-
vestment returns from 2004 to 2006. 
In 2007, beneficiaries received benefit 
payments of EUR 66 million (2006: 
EUR 23 million).63 The fact that re-
turns have remained below the legisla-
tor’s expectations (6% per annum in 
nominal terms) may be attributed to 
the structure of the new severance pay 
scheme (capital guarantee and entitle-
ment to severance pay after three years 
of contributions under certain circum-
stances; administrative, asset manage-
ment and deposit costs).

60 Source: Severance funds platform; OeNB.
61 The annual returns data published by the severance funds platform date back to 2004. Relevant calculations do 

not consider investment income tax, as severance funds are exempt from investment income tax. Return on invest-
ment (ROI) must be differentiated from return on contributions. While ROI is calculated on the basis of invested 
capital, the return on contributions takes administrative costs into account and is calculated on the basis of con-
tributions (without prior deduction of administrative costs). Severance funds do not publish their return on contri-
butions, which is typically lower than the ROI.

62 Source: Severance funds.
63 Source: Severance funds platform.
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Introduction
The recent turmoil triggered by ten-
sions in the U.S. subprime mortgage 
market is only the latest instance of fi-
nancial markets disruptions of the past 
decades that revealed vulnerabilities of 
the global financial system and the 
threat financial crises can pose to the 
real economy. In 1999, the Interna-
tional Monetary Fund (IMF) initiated 
the Financial Sector Assessment Pro-
gram (FSAP) in response to another 
crisis, the Asian crisis, seeking i.a. “to 
identify the strengths and vulnerabili-
ties of a country’s financial system.”2

Stress testing is a key instrument in 
achieving this goal and therefore forms 
an integral part of each FSAP.3 Austria 

underwent an assessment under the 
program in November 2003 (FSAP 
2003), followed by an update in No-
vember 2007 (FSAP 2007). This paper 
describes the methodologies, scenarios 
and aggregate results of the stress tests 
conducted for the Austrian banking 
system in the course of the FSAP
2007.4

The FSAP 2007 represents the most 
recent effort of the OeNB in advancing 
its stress testing capabilities, which 
have been under development since the 
late 1990s. The first projects were de-
veloped in the context of market risk5

and were followed by  credit risk mod-
els allowing for simple macroeconomic 
stress tests.6 The FSAP 2003 not only 
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paper lies in particular on the following two macroeconomic stress scenarios: (a) a regional 
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tests for credit risk emanating from foreign currency lending, for the most important catego-
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capital buffers and high profitability.
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gave a fresh impetus to the OeNB’s 
stress testing operations, but also 
helped institutionally integrate such 
tests, which led i.a. to the semiannual 
publication of stress testing results in 
the OeNB’s Financial Stability Report. 
In 2006, the project “Systemic Risk 
Monitor” (SRM), a software tool to 
quantitatively assess the main compo-
nents of systemic risk in the Austrian 
banking system,7 was successfully rolled 
out and has since been used for quar-
terly reassessments of financial stabil-
ity. Given the significant exposure of 
Austrian banks to Central, Eastern and 
Southeastern Europe (CESEE), a sepa-
rate stress testing tool was implemented 
to assess associated credit risk.8

For the FSAP 2007, most of the 
OeNB’s stress testing tools were fur-
ther refined. As in the case of the 
FSAP 2003, macroeconomic forecast 
models were used to develop macro-
economic stress scenarios over a three-
year horizon. Substantial progress 
could be achieved with model integra-
tion. This refers in particular to the 
stress testing tool for the CESEE credit 
exposure of Austrian banks, to the 
model linking macroeconomic vari-
ables to domestic probabilities of de-
fault (PDs), and to the adaption of ex-
isting stress testing tools to simulate 
the impact of the stress scenario over a 
three-year horizon. In contrast to the 
FSAP 2003, when all stress tests were 
calculated in a top-down (TD) manner, 
i.e. centrally by the OeNB on the basis 
of reported data, the 2007 stress tests 
also actively incorporated the six larg-
est Austrian banks. In this bottom-
up (BU) approach, banks ran calcula-
tions for given stress scenarios based on 
their internal risk management sys-

tems, and the results were in turn col-
lected and evaluated by the OeNB. 

The remainder of this paper is 
structured as follows: section 1 gives a 
brief overview of the scope of the 
FSAP 2007 stress tests including risk 
categories, the part of the banking sys-
tem covered, and the database used. 
Sections 2 to 4 cover the macro stress 
tests, i.e. their methodology, the two 
scenarios and the results for the BU and 
the TD approaches. Section 5 describes 
sensitivity analyses for foreign currency 
lending for the most important catego-
ries of market risk and for liquidity risk. 
Finally, section 6 provides the main 
conclusions of the FSAP 2007, includ-
ing directions and challenges for future 
stress test research at the OeNB.

1 Scope
1.1 Risk Categories

The following risk categories were 
taken into account in the FSAP 2007 
stress tests: (a) credit risk, including its 
main components, namely domestic 
credit risk, credit risk stemming from 
Austrian banks’ CESEE exposure and 
the credit risk of foreign currency loans 
triggered by foreign exchange rate fluc-
tuations; (b) market risk, covering in-
terest rate risk, foreign exchange rate 
risk, equity price risk and volatility 
risk; (c) contagion risk within the Aus-
trian interbank market, and (d) liquid-
ity risk.

Two different methodological ap-
proaches were applied: (a) macro stress 
tests that take into account various risk 
factors simultaneously and base the sce-
nario construction on macroeconomic 
modeling, and (b) sensitivity analyses, 
which look at the effects of changes in 
one single risk factor or a limited set of 

7 A detailed description of the SRM including some results can be found in Boss et al. (2006a). For an overview see 
Boss et al. (2006b). The scientific foundation is given in Elsinger et al. (2006).

8 See Boss et al. (2007).
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risk factors while all other risk factors 
are assumed to be constant. As credit 
risk constitutes the main source of risk 
in the Austrian banking sector, with 
credit risk in the CESEE region and do-
mestic credit risk being its most impor-
tant components, these risk categories 
were specially addressed through macro 
stress tests. By contrast, the credit risk 
of foreign currency loans, the most im-
portant categories of market risks and 
liquidity risk were incorporated in sen-
sitivity analyses. 

1.2 Banking System
1.2.1 Bottom-Up Exercise
In line with common practice of FSAP 
reviews in other developed countries, 
the IMF proposed to apply the TD as 
well as the BU approach for the FSAP 
2007 in Austria. Accordingly, the 
OeNB asked the six largest – in terms 
of total assets – Austrian banking 
groups to run stress tests as well. The 
sample consisted of: Bank Austria, 
BAWAG P.S.K., Erste Bank, Raiffeisen 
Zentralbank Österreich, Österrei-
chische Volksbank, and Hypo Group 
Alpe Adria. These groups were chosen 
as they represent not only the systemi-
cally most important Austrian banking 
groups but also the ones most active in 
CESEE.

1.2.2 Top-Down Exercise

All stress tests calculated by individual 
banks under the BU approach were also 
performed under the TD approach. 
Furthermore, the OeNB performed a 
number of complementary TD stress 
tests. All of these tests were calculated 
for all individual banks at the group 
level, i.e. the whole FSAP 2007 stress 
testing exercise was based on consoli-

dated data. Additionally, results were 
accumulated for the entire banking sys-
tem (702 banking groups and/or banks) 
and aggregates by size and by banking 
sectors: The subgroups by size were:
(a) big banks: the six largest banks
as specified above; (b) large banks:
22 banks with total assets above EUR 2 
billion, excluding the big six; (c) me-
dium-sized banks: 39 banks with total 
assets above EUR 500 million but be-
low EUR 2 billion; and (d) small banks: 
635 banks with total assets below
EUR 500 million. The subgroups by 
sectors were: (a) 34 joint stock banks, 
(b) 8 savings banks, (c) 5 state mortgage 
banks, (d) 561 Raiffeisen credit coop-
eratives, (e) 64 Volksbank credit coop-
eratives, and (f) 30 special purpose 
banks.9

1.3 Data Set

In order to ensure comparability and 
timeliness of results, the latest report-
ing data available to the OeNB served 
as a reference for the FSAP 2007. 
Hence, data of June 30, 2007 were 
used under the BU as well as the TD 
approaches for both the macro stress 
tests and the sensitivity analyses. TD 
stress tests were based on banks’ regu-
lar reports to the OeNB, including the 
Austrian Central Credit Register. In 
addition, the OeNB used quarterly
default frequencies obtained from the 
Austrian creditor association Kredit-
schutzverband von 1870. Data on
macroeconomic, market and credit risk 
factors were taken from the OeNB’s 
macroeconomic database or provided 
by Bloomberg’s financial data services 
and national central banks. The indi-
vidual banks were asked to base their 
stress test calculations on internal 

9 The definition of these sectors follows the formal sectoral breakdown of the Austrian banking system, with the 
exception of construction savings and loans banks, which were included in the sector of special purpose banks for 
the stress testing exercise.
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credit risk measures and portfolio posi-
tions as at the reference date.

2  Macro Stress Test Methodology

Two forward-looking macroeconomic 
scenarios were constructed according 
to the guidelines provided by the IMF 
corresponding to the main sources of 
risk in the Austrian banking system: (a) 
a shock in CESEE that assessed the 
credit risk exposure of Austrian banks 
to the region and (b) a shock to the Aus-
trian economy that assessed their do-
mestic credit risk. In order to come up 
with these scenarios a suite of internal 

and external models had to be aligned 
at OeNB. Chart 1 shows the individual 
steps and corresponding models that 
were necessary to construct the FSAP-
2007 macro stress tests, which are
discussed individually throughout the 
remainder of this chapter. 

2.1  Models for the Economic
Environment

After the specification of the scenarios, 
the next step was the construction of 
the global economic environment. For 
the first scenario, the “Regional CESEE 
Shock” scenario, this was implemented 

Components of the FSAP 2007 Macro Stress Tests

Chart 1

Model based Expert judgment

Source: OeNB.
1 CESEE: CentrCESEE: CentrCESEE: al, Central, Centr  Easteral, Easteral, n and South-Eastern Europe.
2 Models for the economic environment, see section 2.1.Models for the economic environment, see section 2.1.Models for the economic environment,
3 Methods that link the economic environment to credit risk,Methods that link the economic environment to credit risk,Methods that link the economic environment to credit r  see section 2.2.isk, see section 2.2.isk,
4 PD: Probability of DefPD: Probability of DefPD: ault. Probability of Default. Probability of Def
5 LLP: Loan Loss Provision.LLP: Loan Loss Provision.LLP:
6 Treatment of profitsTreatment of profitsT , see section 2.4., see section 2.4.,
7 Stress testing models, see section 2.3, see section 2.3, .

Specification of the scenarios
– Regional CESEE1 Shock
– Global Downturn

Calculation of global
macro variables2

(NiGEM model)

Exogenous Parameters

Subsets of the NiGEM macro variables, time horles, time horles, izon: 3 yon: 3 yon: ears

Calculation of Austrian
macro variables2

(Austrian Quarterly Model)

Plausibility check of CESEE
macro variables2

(OeNB expert judgment)

Estimation of the
Profit Development6

(OeNB expert judgment)

Austrian macro variables CESEE macro variables

Calculation of
Austrian PDs3,4

(OeNB PD model)

Calculation of
CESEE LLP5 ratios3

(OeNB expert judgment)Scenario specificio specificio specif
profit pathsprofit pathsprof

Top-down stress tests7

(OeNB stress testing models)

PDs for Austria LLP5 ratios for CESEE

Bottom-up stress tests7

(Banks internal risk management)

Regional CESEE shock only

�

�

�

�



Stress Tests for the Austrian FSAP Update 2007: Methodology, Scenarios and Results

72  FINANCIAL STABILITY REPORT 15

with the global economic model
NiGEM.10 In order to reduce macro-
economic modeling complexity, only 
Austria and four country aggregates 
were considered: New EU Member 
States 2004 (NMS-04), New EU Mem-
ber States 2007 (NMS-07), Southeast-
ern Europe (SEE), and the Common-
wealth of Independent States (CIS).11

For the second scenario, the “Global 
Downturn” scenario, the benign global 
economic environment of the last few 
years led to scenarios that would not 
have qualified as a severe shock, hence 
undermining the purpose of a stress 
testing exercise. Consequently, OeNB 
agreed with the IMF to reject NiGEM 
output and opted for ad-hoc assump-
tions regarding the global economic en-
vironment of the Global Downturn 
scenario. This is well justified from a 
risk assessment perspective, but limits 
the scenario’s economic interpretabil-
ity. In both scenarios, variables and/or 
assumptions entered the Austrian 
Quarterly Model, a small to medium-
sized macroeconomic model in the tra-
dition of the neoclassical synthesis in 
line with most models used by Eurosys-
tem central banks.12 Macroeconomic 
shocks were assumed to occur at the 
beginning of the third quarter of 2007. 
Foreign as well as domestic macroeco-
nomic variables were simulated over a 
three-year horizon until the second 
quarter of 2010 on a quarter-by-quar-
ter basis.

2.2  Methods that Link the Economic 
Environment to Credit Risk

Some measure of credit risk had to be 
linked to macroeconomic variables to 
assess the impact of the scenarios on 
the banking system. This was a straight-
forward task for the Austrian exposures 
in both scenarios, as the OeNB has de-
veloped a credit risk model that links 
changes of domestic PDs in different 
corporate sectors to changes in macro-
economic variables. For CESEE, how-
ever, reliable data on PDs is generally 
not available. Therefore, some expert 
judgment had to be applied.

2.2.1 Estimation of CESEE Credit Risk

In general, reliable PD time series were 
not available for the CESEE region. In 
the limited cases where at least some 
data exist, time series either encompass 
several structural breaks in the local 
economy or are too short to estimate 
sound econometric models. Therefore, 
measuring the impact of the Regional 
CESEE Shock scenario on banks’ credit 
risk was based on loan loss provision 
(LLP) ratios13 instead of PDs. Although 
there are certainly limitations to the 
use of LLP ratios (e.g. income smooth-
ing), the same applies to potential al-
ternatives, like the nonperforming loan 
(NPL) ratio (e.g. different legal defini-
tions across countries). Another reason 
for the use of LLP ratios was the fact 
that when the FSAP 2007 was con-
ducted, they were the only credit risk 

10 NiGEM (version v3.07d) is an estimated, theoretically coherent forward-looking model from the National
Institute of Economic and Social Research, U.K. For a description of NiGEM, see www.niesr.ac.uk. For an
application to simulate a financial crisis, see e.g. Barrell and Holland (2007).

11 NMS-04: Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Slovakia and Slovenia.
NMS-07: Bulgaria and Romania. 
SEE: Albania, Bosnia and Herzegovina, Croatia, Macedonia, Montenegro and Serbia. 
CIS: Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan, Kyrgyzstan, Moldova, Russia, Tajikistan,
Turkmenistan, Ukraine and Uzbekistan. 
It should be noted that not all regions could be fully reflected in NiGEM.

12 For a model description, see Schneider and Leibrecht (2006).
13 In the entire paper, LLP and NPL ratios refer to total loans to corporates and households.
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measure for Austrian banks’ foreign 
subsidiaries reported to the OeNB.14

But even using LLP ratios as a credit 
risk measure, the translation of the
Regional CESEE Shock scenario had to 
draw upon expert judgment instead of 
econometric modeling. Based on the 
argument by Barisitz (2006) about the 
asynchronous, but comparable develop-
ment stages of CESEE banking systems 
during their post-communist transfor-
mation, first estimates of the credit 
quality under the scenario were based 
on a single cross-country data set, start-
ing in the mid- to late 1990s. The set 
contained NPL ratios and LLP ratios as 
well as GDP growth rates; various uni-
variate regression models were esti-
mated for each of these aggregates. To 
account for the weak economic founda-
tion of this linear relationship between 
credit risk and GDP growth across 
countries for different development 
stages of economies and banking sys-
tems in the region and for diverse LLP 
levels at the reference date, further ex-
pert judgment had to be applied to 
come up with estimates of the regional 
credit quality deterioration.

2.2.2  Calculation of Domestic
Credit Risk

By contrast to the procedure applied to 
calculate foreign credit risk economet-
ric modeling was used throughout to 
assess the impact of both macro stress 
scenarios on credit risk of Austrian 
banks with respect to domestic cus-
tomers. Using an update of the esti-
mation method and model selection 
procedure presented in Boss (2002),15

models for 11 sectors of the Austrian 
economy16 were developed to assess the 
dependencies of average sectoral PDs 
on the macroeconomic environment. 
Historically observed default frequen-
cies – interpreted as PDs – for each 
corporate sector were calculated by
dividing the number of insolvencies by 
the number of total firms17 per quarter 
in each sector. The resulting quarterly 
time series of sectoral PDs start in 1969 
and cover several business cycles. To 
account for seasonality, moving aver-
ages over four quarters were used for 
the dependent as well as the indepen-
dent variables. Starting with a set of
27 macroeconomic variables, the model 
selection procedure was applied in
order to find an optimal model for each 
sector, optimal meaning that the mod-
els had high explanatory power, reason-
able overall statistical properties and 
that all estimates were statistically sig-
nificant as well as economically mean-
ingful. However, for five sectors18 no 
reasonable model could be found and 
hence a model based on the aggregated 
PD of the Austrian economy was ap-
plied. The remaining seven models 
contained two to four macrovariables 
from the following set: GDP, industrial 
production, the unemployment rate, 
gross fixed capital formation equip-
ment, the oil price, and the three-
month real interest rate. Adjusted R 
squares of the models varied between 
10% and 27%, which is rather low 
compared to other empirical evidence. 
This, however, can mainly be explained 
by the high variance in the quarterly 
time series, as similar models based on 

14 This will change with the new reporting regulation, which had not been introduced until January 2008.
15 A publication of the update is planned for 2008.
16 The sectors were defi ned as: basic industries (including agriculture), construction, energy, fi nancial services, 

households, production, services, tourism, trading, transport, and others.
17 The underlying data were provided by the Kreditschutzverband von 1870.
18 These sectors were: basic industries, energy, fi nancial services, private households, and others.



Stress Tests for the Austrian FSAP Update 2007: Methodology, Scenarios and Results

74  FINANCIAL STABILITY REPORT 15

annual data typically show adjusted R 
squares above 50%.

2.3 Stress Testing Models

For the sake of consistency and compa-
rability, all participating banks, includ-
ing the OeNB, used the OeNB’s esti-
mates of credit risk measures for both 
scenarios. Under the BU approach, 
banks were provided with time series 
of percentage increases of credit quality 
deterioration over the three-year hori-
zon relative to the reference date June 
200719 and were asked to use their in-
ternal stress testing models to assess 
the impact of the scenarios. Under the 
TD approach, the absolute levels en-
tered the respective OeNB stress test-
ing tools. The aim of both approaches 
was mainly the calculation of additional 
expected losses under stress based on 
exposures at the reference date. Losses 
were calculated for every single credit 
institution, and aggregation was car-
ried out by simply adding losses, regu-
latory capital and risk-weighted assets 
across banking groups and subsequently 
calculating the stressed capital ade-
quacy ratio (CAR). As all balance sheet 
positions were assumed to remain con-
stant over the entire time horizon (with 
the exception of capital), some addi-
tional assumptions – in particular re-
garding profits20 – had to be made. It 
should be noted that under the TD ap-
proach in the case of uncertainty, worst 

case assumptions for an estimate of the 
upper bound of losses were made. 

2.3.1  Methodology for the Regional 
CESEE Shock

Additional expected losses were calcu-
lated for all domestic nonbank loans as 
well as for all nonbank exposures to 
CESEE countries, given the credit 
quality deterioration of the Regional 
CESEE Shock scenario on a quarter-by-
quarter basis. Under the TD approach, 
these exposures included unsecuritized 
as well as securitized domestic lending 
based on the OeNB’s Central Credit 
Register.21 CESEE exposures accounted 
for unsecuritized as well as securitized 
lending that was either granted as a 
cross-border loan by an Austrian bank 
to a debtor domiciled in the CESEE re-
gion22 or by an Austrian parent institu-
tion’s CESEE subsidiary.23,24 Under the 
BU approach, banks were asked to do 
the same; however, due to resource 
constraints, they could not comply in 
all cases. Consequently, a bank’s loss 
implied by the Regional CESEE Shock 
scenario consisted of three compo-
nents: the losses from domestic expo-
sure and the losses from direct and in-
direct CESEE exposures. Under the 
TD approach, quarterly additional do-
mestic credit risk losses were calculated 
sector by sector based on the PDs esti-
mated with the Austrian credit risk 
model. To calculate the additional 

19 Banks were actually provided with percentage increases for annual PDs in such a way that they resulted in
additional quarterly PDs to facilitate the calculation of additional expected losses per quarter. The same was done 
with LLP ratios, assuming that LLPs are made for one year. By providing relative measures, the OeNB assured 
consistent scenarios across participating banks while at the same time accommodating for their diverse portfolio 
composition and/or asset quality.

20 See section 2.4.
21 The Central Credit Register contains information on all exposures above a reporting threshold per bank and

borrower of EUR 350,000. OeNB monthly balance sheet reports were used as a complementary data source to 
account for loans falling below this threshold.

22 These exposures are referred to as “direct exposures” in this study.
23 Referred to as “ indirect exposures”.
24 For a detailed description of the data sources for direct and indirect CESEE exposures, see Boss et al. (2007).
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losses stemming from direct CESEE 
exposures, these exposures and the as-
sociated LLPs reported in the Central 
Credit Register were aggregated by 
country. The resulting LLP ratios were 
increased on a country-by-country and 
quarter-by-quarter basis in accordance 
with the Regional CESEE Shock sce-
nario. The implied additional LLPs 
were summed across all CESEE coun-
tries, yielding the scenario’s quarterly 
loss. For additional losses due to indi-
rect CESEE exposures, LLP ratios from 
Austrian banks’ regional subsidiaries’ 
supervisory reports were increased. 
The resulting additional LLPs were 
weighted by the respective parent insti-
tution’s share in the subsidiary. The 
sum of weighted additional LLPs across 
all CESEE subsidiaries gave the quar-
terly loss for the parent institution. For 
all three components, this procedure 
implies a loss given default (LGD) ratio 
of 100%.25 As participating banks used 
their internal risk management systems 
under the BU approach, most were able 
to calculate additional losses for domes-
tic and foreign exposure based on PDs, 
some even on a creditor-by-creditor 
basis, not all though, again because of 
resource constraints. Banks, however, 
were free to choose their preferred 
credit risk measure as well as their 
LGD assumptions.

2.3.2  Methodology for the Global 
Downturn

Under the BU approach, banks were 
provided with percentage increases of 
domestic PDs sector by sector on a 
quarterly basis over the entire three-

year horizon relative to June 2007. 
Banks used this input to calculate addi-
tional expected losses under the Global 
Downturn scenario based on their in-
ternal risk management systems in line 
with the methodology described above. 
Under the TD approach, the methodol-
ogy was based on the SRM model, an 
integrated model to assess credit, mar-
ket, and interbank contagion risk of the 
Austrian banking system. The SRM 
uses a Monte Carlo simulation to esti-
mate the loss distributions of these 
three risk categories for each individual 
Austrian bank over a horizon of one 
quarter.26 In each step of the Monte 
Carlo simulation, quarterly changes in 
market and macroeconomic risk factors 
are drawn from their joint distribu-
tion27 to calculate banks’ losses – or 
gains in the case of market risk –
assuming that the portfolio is not 
changed over this horizon. For credit 
risk, CreditRisk+28 is modified to em-
ploy PDs based on individual customer 
ratings reported to the Central Credit 
Register adjusted according to the rela-
tive increase of the sectoral PDs de-
fined by the scenario as described in 
section 2.2.2. The outstanding volume 
is calculated as all credit risk-sensitive 
instruments including credit lines re-
ported to the Central Credit Register 
minus collateral at the individual cus-
tomer level. This corresponds to the 
assumption that LGDs equal one minus 
collateral over outstanding volume. For 
loans below the reporting threshold of 
the Central Credit Register, the PD of 
the aggregate economy was used.

25 As shown in subsection 4.1.2, this was the single most severe assumption separating TD from BU results for the 
Regional CESEE Shock scenario.

26 The horizon was chosen in order to integrate credit and market risk without making additional assumptions about 
banks’ reactions to changes in market risk. See Boss et al. (2006a).

27 The SRM uses a grouped t-copula. See Boss et al. (2006a).
28 See Credit Suisse (1997).
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As the Global Downturn scenario 
was constructed for a three-year time 
horizon, some changes to the original 
approach were necessary so that the 
SRM could be used for multiperiod 
stress testing. First, market risk was 
not considered in the calculations, as 
this would have necessitated additional 
assumptions regarding banks’ reactions 
to changes in the economic environ-
ment, in particular market risk factors. 
Second, to reduce simulation time, 
macroeconomic risk factors were not 
simulated; instead, PDs were shocked 
directly according to the impact of the 
scenario on the domestic PDs described 
above. Third, to assess contagion risk 
within the Austrian interbank market29

in a multiperiod environment, the in-
terbank market was cleared after each 
period. If a bank defaulted in some
period, its interbank exposure was
ignored in subsequent quarters to avoid 
double counting of contagion effects. 
As a default criterion, a CAR below a 
4% threshold was assumed.30 However, 
to ensure comparability, contagion risk 
was not taken into account in the com-
parison of the TD and BU results.

2.4 Treatment of Profits

Profits are banks’ first line of defense 
against unforeseen losses. Therefore, 
they had to be considered in the multi-
period stress testing exercise. A path of 
declining profits before additional 
credit risk losses relative to the refer-
ence date was constructed for each sce-
nario. These two paths were based on 
an analysis of the regional components 
of earnings and expenses of the six par-

ticipating banks at the reference date 
and the changes in macroeconomic 
variables implied by the scenarios, again 
under the assumption of constant bal-
ance sheets. Historical crises (e.g. the 
Asian crisis of the late 1990s) and expe-
riences from other FSAPs were used as 
references. As in the case of credit qual-
ity, the six participating banks were 
provided with an identical path of rela-
tive quarterly profit declines for each 
scenario under the BU approach. The 
same profit paths were applied under 
the TD approach. As the scenario cov-
ered 12 observation periods, another 
assumption about banks’ behavior had 
to be made: Whenever a bank remained 
profitable in a certain quarter, it had to 
distribute its gains to its shareholders 
immediately.31 In case losses exceeded 
profits, banks had to reduce their (reg-
ulatory) capital32 by additional losses 
exceeding profits.

3  Macro Stress Test Scenarios
3.1  The Regional CESEE Shock 

Scenario
3.1.1  Macroeconomic Specification of 

the Regional CESEE Shock
Scenario

The large and highly profitable business 
of the Austrian banking sector in
CESEE places particular relevance on a 
scenario in which a shock in the region 
feeds through to the Austrian economy. 
Austrian banks are affected directly 
through their local exposure and indi-
rectly through a deterioration of the 
Austrian economy. After consultation 
with the IMF, the OeNB designed the 
Regional CESEE Shock scenario, which 

29 Currently the exposure of Austrian banks’ foreign subsidiaries is not included due to data limitations. The new 
reporting regulation, which was introduced in January 2008, will remedy these limitations.

30 Subsequently banks below a CAR threshold of 4% are referred to as insolvent.
31 These assumptions were necessary, particularly under the BU approach, to guarantee comparability of BU and TD 

results as well as of results across participating banks. However, banks were asked to report the results twice, once 
based on all OeNB assumptions, and once based on their own assumptions.

32 Regulatory capital was defi ned as eligible tier I and tier II capital.
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focuses on a sudden deterioration of 
market sentiment and reflects the fol-
lowing considerations:

A change in sentiment in financial 
markets toward CESEE and, as a 
consequence, less access to and a 
reduction in external finance. The 
change in sentiment may be due to 
(a) a persistence of macroeconomic 
imbalances, or (b) a further unex-
pected worsening of these imbal-
ances rather than an expected turn-
around, or (c) a further tightening 
of liquidity at major international 
players in CESEE;
Regional contagion across CESEE 
due to (a) insufficient risk differen-
tiation by international investors 
across countries, or (b) due to com-
mon creditor links;
A rise of policy as well as market in-
terest rates across the maturity 
spectrum, in combination with a 
fall in equity prices;
A dampening effect on domestic 
demand (growth) and thus on GDP 
(growth), amplified by other ad-
justments in the economy (e.g. fis-
cal tightening, temporary stagna-
tion in wage growth, lower private-
sector credit demand, etc.);
Shadowing of the euro by the NMS-
04 and NMS-07 to avoid potential 
monetary policy reactions in the
region;
The simultaneity of all shocks, with 
the third quarter of 2007 as their 
starting point.
The Regional CESEE Shock sce-

nario was simulated with the global 
economic model NiGEM. The sudden 
deterioration of market sentiment in 
CESEE was assumed to have an effect 
via four channels: (a) equity prices,

–

–

–

–

–

–

(b) the term spread risk premium,33

(c) short-term interest rates, and (d) an 
endogenous shock to domestic demand. 
First, within the model’s logic, reduc-
ing equity prices leads to a reduction of 
domestic demand in all countries con-
cerned, as the value of equities affects 
wealth and hence consumption. Sec-
ond, raising the term spread risk pre-
mium is an obvious way to emulate a 
financial crisis. If term spread risk pre-
miums are raised, the user cost of capi-
tal rises, investment falls and output 
declines. Third, a loss of confidence in 
the regions’ economies forces money 
markets to react; thus, short-term in-
terest rates will increase. Fourth, the 
financial shock as described above leads 
to an additional negative impact on
domestic demand, e.g. through fiscal 
tightening and/or other amplification 
channels.

3.1.2  Impact of the Regional CESEE 
Shock Scenario on the CESEE
Economies

The assumed deterioration of market 
sentiment led to an initial drop of the 
real GDP level by 5.9% for the NMS-
07 and by 1.7% for the NMS-04, re-
spectively (see chart 2). Although CIS 
economies were not initially shocked, 
their real GDP level fell slightly due to 
modeled spillover effects from other 
CESEE countries. For both NMS 
groups, deviations from the baseline 
scenario reached their trough in the 
fifth quarter after the initial shock. The 
short-term dynamics were mainly 
driven by the shortfall of domestic
demand, while decreasing asset prices 
had a more gradual, although more per-
sistent, impact.

33 The term spread risk premium drives a wedge between the development of short-term rates and the long-term rate 
at a future point in time, i.e. it represents the markup of long-term rates.
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Due to the limited capabilities of 
NiGEM, GDP growth for SEE was cal-
culated as the GDP-weighted average of 
the growth rates for the NMS-04 and 
the NMS-07. This procedure is well 
justified from a risk assessment per-
spective of a macro stress test for the 
Austrian banking system, considering 
the exposure in SEE, but limits the 
economic interpretability of the sce-
nario.

3.1.3  Impact of the Regional CESEE 
Shock Scenario on the Austrian 
Economy

The impact of the Regional CESEE 
Shock scenario on the Austrian econ-
omy was simulated using the Austrian 
Quarterly Model of the OeNB. The 
transmission of the CESEE shock to the 
Austrian economy works mainly 
through the export channel, taking into 
account indirect effects via third coun-
tries. Demand for Austrian exports 
dropped by up to 1.5%. This negative 
effect was amplified by a loss in price 
competitiveness of Austrian exporters 
due to the declining price levels in the 
CESEE countries. Effects via nominal 
exchange rate movements were negli-
gible. Given the high exposure of the 

Austrian economy to the region, two 
additional confidence effects were 
modeled. First, the risk premium was 
assumed to increase by 100 basis points, 
which caused an increase of external
financing costs in the corporate sector 
and hence investments to fall. Second, 
the drop in confidence triggered an in-
crease in the saving ratio of private 
households by 2 percentage points, 
thereby dampening private consump-
tion.

The entire negative impact of both 
confidence effects was assumed to hit 
the Austrian economy in the first quar-
ter of the simulation period, i.e. the 
third quarter of 2007, while the shock 
in the CESEE regions and its transmis-
sion via the trade channel built up grad-
ually. Consequently, Austrian GDP 
dropped by 2% below its baseline level34

already in the third quarter of 2007 and 
recovered only marginally over the
entire simulation horizon (see chart 2). 
Half of the drop in economic activity 
was caused by the direct transmission 
of the shock from the CESEE countries 
via the trade and competitiveness chan-
nel while the other half was caused
indirectly via the confidence channel. 
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34 The December 2007 forecast of the OeNB was used as a baseline (Ragacs and Vondra, 2007).
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3.2  The Global Downturn
Scenario

3.2.1  Macroeconomic Specification of 
the Global Downturn Scenario

Although the second scenario was as 
soundly modeled as the Regional CESEE 
Shock scenario, it should be interpreted 
purely as a stress testing exercise, since 
the aim of the scenario – in accordance 
with the IMF – was to generate an al-
ternative path of the Austrian economy 
with zero growth of real GDP for at 
least eight quarters. To implement this 
alternative path, several variables for 
the external environment of the Aus-
trian economy as well as domestic con-
fidence variables were shocked in a 
rather ad-hoc manner. A rather crude 
economic interpretation of the scenario 
would be one of a global economic 
downturn with strong negative confi-
dence spillovers to the Austrian econ-
omy. The Global Downturn scenario 
includes the following assumptions: 

A slump in global economic activity 
that causes the demand for Austrian 
exports to decline sharply;
Lower global price pressures and an 
appreciation of the euro that trig-
gers a decline in the international 

–

–

price competitiveness of the Aus-
trian economy;
A reassessment of global risks that 
leads to an increase in risk premi-
ums and a fall in equity prices; 
Spillover effects to the Austrian 
economy that are reinforced by 
strong negative domestic confi-
dence effects. Households increase 
their precautionary savings, and the 
costs of external financing for firms 
rise sharply; 
The shock starting in the third 
quarter of 2007 and lasting for 
three years. The deterioration of 
the economic conditions builds up 
gradually, with the maximum effect 
being reached after four to eight 
quarters (depending on the vari-
able).

3.2.2  Impact of the Global Downturn 
Scenario on the Austrian Economy

The impact on the Austrian economy 
was simulated, again using the Austrian 
Quarterly Model of the OeNB, and 
turned out to be significant. In the sim-
ulation, economic activity in Austria is 
6% below baseline levels after two 
years (see chart 3). 

–

–

–

Deviation from baseline levels in %

GDP Investment

Impact of the Global Downturn Scenario on the Austrian Economy
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Compared with the OeNB’s latest 
macroeconomic forecast for the Aus-
trian economy (December 2007), this 
implies two consecutive years with zero 
growth of real GDP. Such a long period 
of stagnation is an extraordinary event 
not observed during the last 30 years. 
The slump in economic activity is 
mainly caused by a decline in exports 
and business investments, while the 
negative impact on employment and 
private consumption is significantly 
smaller.

4  Macro Stress Test Results
4.1  Results of the Regional CESEE 

Shock Scenario
4.1.1  Impact of the Regional CESEE 

Shock on the Austrian Banking 
System

As pointed out in subsection 2.2.1, 
measuring the impact of the Regional 
CESEE Shock scenario on banks’ credit 
risk relied on LLP ratios estimated by 
expert judgment. Table 1 shows the re-
sulting annualized relative credit qual-
ity deterioration for the four CESEE 
regions for the reference date. The ex-

pected additional losses for a given one-
year period can be calculated by multi-
plying the provisions as at mid-2007 by 
the deterioration from the table. In ad-
dition, the table provides increases of 
the aggregate domestic PD relative
to the reference date implied by the 
scenario.35

Moreover, the scenario assumed 
declining profits during the entire hori-
zon. As the Regional CESEE Shock sce-
nario was motivated by a confidence 
crisis in the region, overall net interest 
income was expected to be increasingly 
squeezed due to a lack of investor con-
fidence in Austrian banks and hence 
higher refinancing costs. Quarterly 
profits (before adjustment for additional 
credit risk losses) were estimated to 
gradually decline up to 16.7% in the 
ninth quarter, where they broadly stag-
nated for the remainder of the scenario 
horizon.

4.1.2  Results of the Regional CESEE 
Shock Scenario

To assess the impact of the scenario in 
terms of the risk-bearing capacity of a 
particular bank, that bank’s profits rel-
ative to the reference date and its 
stressed CARs36 were examined. Chart 4 
combines these two measures for the 
aggregate of participating banks under 
the TD as well as the BU approach. The 
bars show the use of aggregate profits 
for each quarter (TD: left bar, BU: 
right bar, both blue, measured in abso-
lute values against the left-hand axis). 
Note that the initial size of the bars, 
which equals aggregate profits at the 
reference date, remains the same across 

35 For the domestic loan portfolio, PDs were estimated with the model described in subsection 2.2.2.
36 The stressed CAR was defi ned as: (regulatory capital + min(0,profi ts – additional losses)) / risk-weighted assets 

(RWAs). Note that the losses implied by the scenario would lead to (a) a change in risk weights for affected asset 
classes, and (b) a reduction of assets through defaults. As neither original risk weights nor the size of the reduction 
are known, RWAs were kept constant over the scenario horizon, in line with the constant balance sheet assump-
tion.

Table 1

Annual Deterioration of Credit
Quality for Regional CESEE Shock 

Q2 08 Q2 09 Q2 10

Domestic PD 11.2 18.0 27.6
LLP ratio NMS-04 100 130 80
LLP ratio NMS-07 130 150 –30
LLP ratio SEE 80 120 30
LLP ratio CIS 30 70 110

Note: Domestic PD: average probabiliy of default for Austrian expo-
sure PD and LLP ratios as annual percentage increase.

Source: OeNB.
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the entire scenario.37 Due to losses 
from the Regional CESEE Shock sce-
nario, some of these profits, however, 
had to be used to shield the participat-
ing banks from taking direct hits against 
their capital. Hence the profit bar slides 
underneath the zero value of the x-axis, 
where the two driving factors – addi-
tional expected credit risk losses and 
the declining profits – are separated. 
Aggregated, banks remain profitable as 
long as the profit bar exceeds the zero 
line of the x-axis. To provide an idea of 
the dispersion of the results, the chart 
also shows the aggregate CAR of the 
participating banks for the TD as well 
as the BU approach (right-hand axis).

As chart 4 shows, the Regional
CESEE Shock scenario had a consider-
able impact on profits. However the ag-
gregate CAR was hardly affected and 
dropped by 10 basis points under the 
TD as well as the BU approach. The 
latter shows that not every bank re-
mained profitable at all times, but also 

that no individual bank faced solvency-
threatening losses. Notwithstanding 
the comparable impact on capital of the 
two approaches, the impact on aggre-
gate profits was substantially larger for 
the TD than for the BU stress tests. In 
absolute terms, additional losses for the 
six banks amounted to about EUR 6.3 
billion under the BU approach com-
pared to EUR 10 billion under the TD 
approach. 

This difference is attributable in the 
first place to the more conservative 
modeling assumptions of the OeNB as 
compared to BU banks, with the use
of a 100% LGD ratio single-handedly 
doubling the OeNB’s TD losses com-
pared to most of the BU results. In ad-
dition, slightly diverging exposures and 
their assignment to different domestic 
economic sectors and/or countries
(e.g. cross-border loans of subsidiaries), 
as well as different starting levels for 
PDs and LLP ratios contributed to 
these results. The level of PD estimates 

37 This is another consequence of the constant balance sheet assumption.

Impact on Profits under the Bottom-Up and the Top-Down Approaches for the
Regional CESEE Shock Scenario
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varied widely among participating 
banks, but appeared to be rather opti-
mistic compared to the data available at 
OeNB. This is an indication of esti-
mates solely based on the upswing of 
the economic cycle in the region. The 
LLP ratios of the same banks, however, 
far exceed their PDs, which showed 
that provisions are being built beyond 
the expected PDs based on recent ob-
servations.

Turning to the aggregate TD ap-
proach impact of the Regional CESEE 
Shock scenario, results indicate that 
some banks could not cover all addi-

tional expected credit risk losses, as the 
stressed aggregate CAR was reduced 
by about 0.15 percentage points, even 
though total aggregate profits were by 
far sufficient to cover the aggregate ad-
ditional losses (see table 2).

Surprisingly, the Regional CESEE 
Shock scenario hit small (CAR –
0.49 per centage points) and medium-
sized banks (–0.37 percentage points) 
harder than large and also the partici-
pating six banks, with CAR reductions 
of 0.09 percentage points and 0.10 per-
centage points, respectively. The im-
pact on small and medium-sized banks 

Table 2

Impact on the Capital Adequacy Ratio under the Top-Down Approach for the Regional CESEE
Shock Scenario

Regional CESEE Shock: Impact on CAR1

CAR 
June 07

Quarterly CAR from Sep 07 to June 10 Overall
impact2

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12

Total System 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.5 12.5 12.5 12.5 12.5 12.5 –0.15

Aggregates by size3

Big banks (6) 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.4 11.4 11.4 11.4 –0.10
Large banks (22) 13.3 13.3 13.3 13.3 13.3 13.3 13.3 13.3 13.3 13.2 13.2 13.2 13.2 –0.09
Medium-sized banks (39) 18.2 18.2 18.2 18.2 18.2 18.2 18.2 18.1 18.1 18.0 18.0 17.9 17.9 –0.37
Small banks (635) 16.2 16.1 16.1 16.1 16.1 16.1 16.0 16.0 15.9 15.9 15.8 15.7 15.7 –0.49

Aggregates by sector3

Joint stock banks (34) 13.6 13.6 13.6 13.6 13.6 13.6 13.6 13.6 13.5 13.5 13.5 13.5 13.5 –0.13
Savings banks (8) 10.9 10.9 10.9 10.9 10.9 10.9 10.8 10.8 10.8 10.8 10.8 10.8 10.8 –0.03
State mortage banks (5) 10.5 10.5 10.5 10.5 10.4 10.3 10.2 10.2 10.2 10.2 10.2 10.2 10.1 –0.39
Raiffeisen banks (561) 13.1 13.1 13.1 13.1 13.1 13.1 13.0 13.0 13.0 13.0 13.0 13.0 13.0 –0.08
Volksbanken (64) 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.2 12.2 12.2 12.1 12.1 12.1 –0.23
Special purpose banks (30) 16.2 16.1 16.1 16.1 16.0 16.0 15.9 15.8 15.7 15.5 15.4 15.2 15.0 –1.16

Distribution of banks’ CAR according to share in total number of banks

Over 12% 75.6 75.5 75.5 75.5 75.5 75.5 74.8 74.6 73.9 73.5 73.2 72.4 71.8 –3.85
10% to 12% 16.7 16.7 16.5 16.5 16.4 16.1 16.7 16.1 16.4 16.7 16.2 16.8 17.1 0.43
8% to 10% 7.7 7.8 7.8 7.8 7.8 8.1 8.3 8.5 8.7 8.7 9.3 9.1 9.1 1.42
4% to 8% 0.0 0.0 0.1 0.1 0.3 0.3 0.3 0.6 0.7 0.9 1.0 1.1 1.1 1.14
Under 4% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.3 0.3 0.3 0.6 0.9 0.85

Distribution of banks’ CAR according to share in total assets

Over 12% 41.5 41.4 41.4 41.4 41.4 41.4 41.3 41.3 41.3 41.1 41.1 41.0 40.9 –0.56
10% to 12% 52.5 52.5 52.5 52.5 52.5 52.5 52.6 52.4 52.4 52.5 52.5 52.6 52.6 0.07
8% to 10% 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.1 6.1 6.1 6.2 6.1 6.2 0.20
4% to 8% 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.1 0.08
Under 4% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.21

Source: OeNB.
1 Figures in percent if not stated otherwise.
2 Change of CAR in percentage points relative to baseline.
3 Number of banks in brackets, see subsection 1.2.2 for def inition of sizes.



Stress Tests for the Austrian FSAP Update 2007: Methodology, Scenarios and Results

FINANCIAL STABILITY REPORT 15  83

was not driven by these banks’ (often 
nonexistent) CESEE exposure, but by 
the deteriorating macroeconomic envi-
ronment in Austria, a modeled conse-
quence of the initial CESEE shock. In 
most cases the explanation could be 
found in these banks’ profitability, 
which was far lower than for their 
larger counterparts at the reference 
date. Smaller banks were therefore 
shielded less from additional credit risk 
losses. These banks, however, did show 
substantially higher initial CAR levels, 
which granted them a far greater cush-
ion to deal with these additional losses, 
at least at an aggregate level. 

Looking at the CAR distribution, 
some small banks ended up below the 
8% level (undercapitalized) and a few 
even fell below the 4% threshold (in-
solvent). However, the undercapital-
ized banks accounted for only about 
0.1% of the total assets of the Austrian 
banking system, and the insolvent ones 
for 0.2%, confirming that only very 
small banks were affected. In addition, 
virtually all of them are organized in 
one of the tiered sectors of the Austrian 
banking system and would most likely 
benefit from a solution within their
sector38 thus preventing actual defaults.

To evaluate the robustness of the 
Regional CESEE Shock scenario re-
sults, the OeNB performed various 
sensitivity analyses, which were based 
on slightly modified scenario assump-
tions about the economic development 
in Austria as well as in the CESEE re-
gion. For Austria, a permanent addi-
tional increase of the domestic house-
hold savings rate by 2 percentage points 
was assumed and for CESEE the more 
severe credit quality deterioration of 

the NMS-07 was applied to varying 
other CESEE regions. The combination 
of these two parameters led to seven 
additional sensitivity checks for the
Regional CESEE Shock scenario, which 
in all cases only showed a slight deteri-
oration in terms of CAR as compared 
to the original scenario. Some of them, 
however, led to significantly more im-
pact in terms of profitability, but even 
under the most severe assumptions,39

the profits of the six largest banks were 
sufficient to cover most of the addi-
tional credit risk losses, and all but one 
bank remained above a CAR of 10%. 
Even the most severely hit bank – in 
terms of CAR – remained well above 
8%.

4.2  Results of the Global Downturn
4.2.1  Impact of the Global Downturn 

Scenario on the Banking System
In contrast to the Regional CESEE 
Shock scenario, in the Global Down-
turn scenario only the impact on the 
domestic loan portfolio was considered. 
The PD of the overall Austrian econ-
omy increased from about 2.8% in the 
second quarter 2007 to roughly 5.3% 
after the three-year horizon – about
2.2 percentage points more than pre-
dicted by the model’s forecast for the 
baseline scenario. By analogy to the
Regional CESEE Shock scenario, the 
Global Downturn scenario also had a 
significant impact on banks’ quarterly 
profits. Based on the methodology de-
scribed above, quarterly profits before 
additional credit risk losses due to in-
creased PDs are assumed to decline up 
to 17.1% over the three-year horizon 
relative to the reference date.

38 This would typically imply a merger or a capital injection organized within the sector.
39 The most severe impact was observed by taking the credit risk measure changes of the NMS-07 for the entire

CESEE region and at the same time increasing the domestic household saving rate by 2 percentage points over the 
entire observation period.
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4.2.2  Results of the Global Downturn 
Scenario

Chart 5 displays the results of both
approaches for the Global Downturn 
scenario on an aggregate level for the 
six banks that participated in the BU 
exercise in the same way as described 
in the corresponding subsection 4.1.2 
for the Regional CESEE Shock sce-
nario. As can be seen, the scenario has 
a considerable impact on profits, though 
aggregate capital is not affected. How-
ever, the impact of the TD stress tests 
was significantly higher than the BU
results. In absolute terms, additional 
losses for the six banks amounted to 
about EUR 1.6 billion under the BU 
approach compared to EUR 4.9 billion 
under the TD approach. One bank even 
showed losses at the end of the three-
year horizon under the TD approach, 
though capital is only slightly affected, 
leading to a decrease of the aggregated 
CAR of the six banks by a mere 3 basis 
points.

The difference between the two ap-
proaches can be attributed to the worst-

case assumption principle mentioned 
above. The fact that TD losses are about 
three times higher than BU losses in 
case of the Global Downturn scenario 
compared to a factor below two for the 
Regional CESEE Shock scenario can be 
largely explained by the following: For 
individual Austrian customers that have 
loans at more than one bank, and hence 
are rated by more than one bank, the 
TD model applied the highest (most 
risky) rating, whereas banks naturally 
used their own internal ratings. As 
larger banks generally possess more so-
phisticated risk management tools, 
their ratings are often less conservative 
than those of smaller banks, which cer-
tainly biases TD losses upward. Once 
TD stress tests were recalculated based 
on the PDs actually reported by banks, 
aggregated losses over the stress hori-
zon amounted to roughly EUR 2.8 bil-
lion, which is still considerably more 
than the EUR 1.6 billion BU losses. 
The remaining difference can be traced 
back to lower PDs used by banks
for loans falling below the reporting 

Impact on Profits under the Bottom-Up and the Top-Down Approach for the
Global Downturn Scenario
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threshold of the Central Credit Regis-
ter and/or more optimistic assumptions 
regarding LGDs.

Under the TD approach, stress tests 
were calculated for each individual 
Austrian bank. Due to the fact that 
some banks could not cover the addi-
tional expected credit risk losses, the 
overall CAR dropped by about 0.22 per-
centage points, although aggregate prof-
its were still sufficient to cover the ad-
ditional losses (see table 3). The largest 
impact on the aggregated level struck 
small banks, which showed a 1.06 per-
centage point reduction of their aggre-
gate CAR to 15.1%. Some very small 

banks fell below the 8% level (under-
capitalized), and even fewer fell below 
the 4% threshold (insolvent). However, 
the undercapitalized banks accounted 
for only about 1.4% of total assets of 
the Austrian banking system, and the 
insolvent ones for less than 0.1%, which 
confirms that only very small banks 
were affected severely by the stress sce-
nario. As for the Regional CESEE shock 
scenario, the argument concerning in-
trasector solutions preventing actual 
defaults holds.

Similar to the Regional CESEE 
Shock scenario, sensitivity analyses 
have also been performed for the Global 

Table 3

Impact on the Capital Adequacy Ratio under the Top-Down Approach for the Global Downturn Scenario

Global Downturn: Impact on CAR1

CAR
June 07

Quarterly CAR from Sep 09 to June 10 Overall
impact2

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12

Total System 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.5 12.5 12.5 12.4 12.4 –0.22

Aggregates by size3

Big banks (6) 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 11.5 –0.03
Large banks (22) 13.3 13.3 13.3 13.3 13.3 13.3 13.3 13.2 13.2 13.1 13.1 13.0 12.9 –0.42
Medium sized banks (39) 18.2 18.2 18.2 18.2 18.2 18.2 18.2 18.1 18.1 18.0 17.9 17.7 17.6 –0.67
Small banks (635) 16.2 16.1 16.1 16.1 16.1 16.1 16.0 16.0 15.8 15.7 15.5 15.3 15.1 –1.06

Aggregates by sector3

Joint stock banks (34) 13.6 13.6 13.6 13.6 13.6 13.6 13.6 13.6 13.6 13.6 13.5 13.5 13.5 –0.13
Savings banks (8) 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.8 10.8 10.8 –0.03
State mortage banks (5) 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 –0.04
Raiffeisen banks (561) 13.1 13.1 13.1 13.1 13.0 13.0 13.0 13.0 13.0 12.9 12.8 12.7 12.6 –0.43
Volksbanken (64) 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.2 12.2 12.2 12.1 12.1 –0.19
Special purpose banks (30) 16.2 16.1 16.1 16.1 16.1 16.1 16.0 15.9 15.8 15.6 15.4 15.1 14.8 –1.32

Distribution of banks‘ CAR according to share in total number of banks

Over 12% 75.6 75.6 75.5 75.5 75.2 75.1 74.5 73.4 72.6 71.5 70.7 69.1 67.9 –7.69
10% to 12% 16.7 16.5 16.7 16.7 16.4 16.4 16.7 17.2 16.7 17.5 17.9 17.1 16.4 –0.28
8% to 10% 7.7 7.8 7.7 7.7 8.3 8.3 8.5 8.7 9.5 9.0 9.3 10.4 10.5 2.85
4% to 8% 0.0 0.0 0.1 0.1 0.1 0.3 0.3 0.6 1.0 1.7 1.9 3.0 4.6 4.56
Under 4% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.3 0.3 0.4 0.6 0.57

Distribution of banks‘ CAR according to share in total assets

Over 12% 41.5 41.5 41.4 41.4 41.4 41.4 41.3 40.7 40.6 40.4 40.3 40.2 40.0 –1.43
10% to 12% 52.5 52.5 52.5 52.5 52.6 52.6 52.6 53.0 53.0 53.1 53.2 52.5 51.2 –1.39
8% to 10% 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.2 6.3 6.2 6.3 6.8 7.3 1.36
4% to 8% 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.4 1.4 1.36
Under 4% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.10

Source: OeNB.
1 Figures in percent if not stated otherwise.
2 Change of CAR in percentage points relative to baseline.
3 Number of banks in brackets, see subsection 1.2.2 for def inition of sizes.
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Downturn scenario. They considered 
an additional increase in the domestic 
savings rate by 2 percentage points and 
resulted in an even more severe eco-
nomic downturn in Austria. In addition 
contagion risk, i.e. additional losses in 
the interbank market due to insolvent 
banks, was considered. However, the 
impact was still moderate: even if the 
savings rate was increased and conta-
gion risk was taken into account simul-
taneously, results for the six largest 
banks remained the same in qualitative 
terms. The number of small banks be-
coming insolvent increased slightly, 
mainly due to contagion, however, 
their share in total assets was still be-
low 0.4% of total assets of the Austrian 
banking system. Again, it should be 
noted that this contagion is more of hy-
pothetical nature as these banks are 
mostly organized within tiered sectors.

5  Sensitivity Analyses

In addition to the macroeconomic 
stress tests described in sections 2 to 4, 
sensitivity analyses were applied to as-
sess the credit risk emanating from for-
eign currency lending, the most impor-
tant types of market risk and liquidity 
risk. A sensitivity analysis employs a 
scenario that is restricted to the change 
of a single risk factor or of a limited set 
of risk factors, ignoring possible inter-
actions with other risk factors. In gen-
eral, scenario analyses do not make use 
of sophisticated modeling but establish 
a straightforward link between the sce-
nario and its impact. In our setup, no 
profits were considered as cushions 
against losses, as the analyses focused 
on the short-term impact.

5.1  Foreign Currency Lending
The share of foreign currency lending 
in total lending to domestic customers 
stood at 17% in June 2007, represent-
ing a volume of EUR 48.5 billion in 
outstanding loans. For private house-
holds, this share amounts to 29% and 
for the corporate sector to 9%. With 
these figures, Austria is quite an excep-
tion within the euro area. 90% of total 
foreign currency lending is denomi-
nated in Swiss francs, 3% in Japanese 
yen.40

The scenarios consisted in a 10% 
appreciation of the Swiss franc and a 
20% appreciation of the Japanese yen 
vis-à-vis the euro, thus covering the 
95% quantile of yearly exchange rate 
changes. In addition to exchange rate 
fluctuations, another risk of typical 
Austrian foreign currency loans stems 
from unfavorable changes in the value 
of the repayment vehicle, as the vast 
majority of these loans is arranged as 
bullet loans.41 For the scenario regard-
ing the repayment vehicle, we assumed 
a deviation of –15% from the expected 
performance. The methodology of the 
scenario analyses for foreign currency 
lending is described in Boss et al. 
(2004), with a straightforward adap-
tion for the incorporation of repayment 
vehicles: The loss resulting from the 
impairment of the repayment vehicle is 
treated in the same way as the loss re-
sulting from higher loan repayments 
triggered by a foreign currency appre-
ciation. Both losses are assumed to re-
duce the income of foreign currency 
lenders in the current year, impairing 
their repayment ability. It should be 
noted that this is a quite conservative 

40 Another 6% are U.S. dollar loans. However, they are usually naturally hedged through real economic activity 
and hence not affected by foreign exchange fl uctuations.

41 The repayment vehicle is created to repay the principal at maturity. It is set up e.g. in the form of a life insurance 
policy or an investment fund. For private households, the share of bullet loans in total Swiss franc and Japanese 
yen loans is over 85%.
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assumption, as foreign currency loans 
typically have maturities of around 20 
years and can usually be switched to 
euro during their lifetime. Scenario 
analyses for foreign currency lending 
were run only in a TD exercise.

For the Swiss franc loan portfolio, a 
sizable decline in CAR is observed 
when the Swiss franc appreciation 
(+10%) scenario and the repayment ve-
hicle scenario (–15%) are combined: 
For the overall banking system, the
decrease in CAR amounts to 1.4 per-
centage points. For the six largest 
banks, the aggregated decrease in CAR 
is 0.7 percentage points. Small and me-
dium-sized banks are affected most, 
with a CAR decrease of 1.8 percentage 
points. Under this scenario, a few banks 
representing 0.2% of total assets show 
CARs below 4% and some additional 
banks accounting for 1.2% of total as-
sets fall below 8%. However, the result 
can largely be explained by the conser-
vative assumptions mentioned above. 
In addition, only small banks are more 
severely affected, hence the arguments 
on sector solutions also apply here. In 
contrast to Swiss franc loans, the im-
pact on the Japanese yen loan portfolio 
turned out to be negligible even at the 
level of the most exposed individual 
banks.

5.2  Market Risks

Regarding market risks, equity prices, 
interest rates, exchange rates and vola-
tilities were considered as risk factors. 
Market risk sensitivity analyses were 
performed as a TD and a BU exercise, 
except for volatility risk that could not 
be treated under the TD approach due 
to a lack of data. Market risk positions 

included all on and off balance sheet 
positions of the banking and trading 
book, including nonbank activities (e.g. 
insurance subsidiaries).42 Scenario con-
struction was based on the largest his-
torical movements of the respective 
risk factors over a three-month hori-
zon.

BU stress tests were confined to the 
most relevant market risk factors for 
Austrian banks. Hence, the following 
scenarios were taken into account un-
der both approaches: parallel upward 
and downward shifts of the euro yield 
curve by 200 basis points, a steepening 
of the yield curve by 200 basis points 
(linear spread between the overnight 
and the ten-year rate), depreciation and 
appreciation of the euro against all 
other currencies by 15% and a decrease 
of domestic as well as nondomestic 
stock prices by 35%. In addition, banks 
were asked to perform sensitivity anal-
yses for an increase in interest rate vol-
atility by 200 basis points at all maturi-
ties and a corresponding decrease by 
100 basis points as well as for additional 
scenarios according to their internal 
risk management practices.

General differences between the 
TD and the BU approach can be traced 
to the facts that (a) foreign subsidiaries 
and nonbank subsidiaries were not in-
cluded in the TD stress tests due to the 
unavailability of data, and (b) TD stress 
tests relied on aggregated supervisory 
data, thus representing partial informa-
tion. If banks hold large and compli-
cated derivative positions, this can even 
lead to an impact with the opposite sign 
of the impact under BU calculations, 
which are based on individual instru-
ments.

42 Due to data limitations, this was not possible in all cases, neither under the TD nor under the BU approach.
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Results of sensitivity analyses for 
market risks are shown in table 4 for 
the aggregate of the six participating 
banks. Regarding interest rate risk, the 
two approaches produced comparable 
results for the direction of scenario im-
pact. Reasons for differences in the size 
of the impact apart from those stated 
above can be derived from a more ac-
curate matching of the repricing ma-
turities of interest rate-sensitive instru-
ments and the term structure in the 
case of the BU approach. For the equity 
price scenarios, no significant differ-
ences in the results were produced. The 
largest divergence between the BU and 
TD approaches can be observed for for-
eign exchange rate risk, where the im-
pact even shows opposite signs. In addi-
tion to the general difference regarding 
derivative instruments mentioned 
above, this large divergence can be ex-
plained by the fact that some of the 
banks included their CESEE subsidiar-
ies in the calculation base. Further-
more, due to data limitations, the

TD exercise comprised exposures in 
U.S. dollars, Japanese yen, Swiss francs 
and pounds sterling only. BU stress 
tests for volatility risk show that this 
risk category is virtually irrelevant for 
the large Austrian banks.

Under the TD approach, additional 
sensitivity analyses were performed for 
a wide range of scenarios for all risk 
factors, including various movements 
of the yield curve in the most impor-
tant currencies combined with changes 
in the respective exchange rates and 
different scenarios regarding equity 
price risk. Altogether, the results of 
market risk BU and TD sensitivity anal-
yses suggest that the largest loss poten-
tial emanates from an upward shift of 
the euro yield curve. Yet, the impact of 
this scenario appears quite limited. It 
has to be borne in mind, though, that 
– according to the nature of sensitivity 
analysis – feedback effects of the sce-
narios on credit risk are not accounted 
for.

Table 4 

Results of Bottom-Up and Top-Down Sensitivity Stress Tests for Market Risks

Bottom-Up Top-Down

Scenario Change of CAR
in percentage points 

Interest Rate Risk
Parallel upward shift of euro yield curve by 200 basis points –0.16 –0.34
Parallel downward shift of euro yield curve by 200 basis points 0.13 0.39
Steepening of euro yield curve through 200 basis points increase of ten-year rate –0.08 –0.23

Equity Price Risk
Decrease in domestic equity prices by 35% –0.04 –0.09
Decrease in nondomestic equity prices by 35% –0.08 –0.08

Foreign Exchange Rate Risk
Depreciation of euro by 15% –0.14 0.08
Appreciation of euro by 15% 0.19 –0.08

Volatility Risk
Increase by 200 basis points 0.00 n/a
Decrease by 100 basis points 0.00 n/a
Increase by 40% 0.00 n/a
Decrease by 40% 0.00 n/a

Source: OeNB.
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5.3  Liquidity Risk
Liquidity risk stress tests for the six 
largest banks were mainly conducted 
by the OeNB.43 In addition, participat-
ing banks were asked to describe their 
liquidity management in qualitative 
terms and to perform a stress test as-
suming a disruption in the money mar-
ket. However, as all banks reported 
small impacts of their BU stress tests, 
the results of TD liquidity stress tests 
will be discussed below.

All of the six largest banks had lim-
ited maturity mismatches at the short 
end of the balance sheet and sufficient 
volumes of liquid assets to cover them. 
In addition, banks that belong to a 
tiered sector fulfill their liquidity re-
quirements by deposits with the central 
institution, which in turn has to hold 
only 50% of these deposits as minimum 
liquidity requirements and thus bene-
fits from economies of scale in liquidity 
reserve management. For the stress 
tests, three liquidity ratios (liquid as-

sets over short-term liabilities) were 
defined, which were all based on the 
reported residual time to maturity 
structure of banks’ assets and liabilities 
at the reference date, but included
different definitions of liquid assets. 
The denominators (short-term liabili-
ties) were identical in all three ratios 
and consisted of bank and nonbank on 
balance sheet liabilities with a residual 
time to maturity of up to three months. 
In ratio 1, the numerator was defined 
as cash, deposits at central banks, debt 
instruments,44 listed bonds and listed 
equities. In ratio 2, the numerator con-
sisted of the items under ratio 1 but also 
included overnight loans to banks and 
nonbanks minus overdrafts. Under ra-
tio 3, the numerator equaled the nume-
rator in ratio 2 plus 50% of nonbank 
loans and 100% of interbank loans with 
residual maturities between two days and 
three months. In the unstressed system, 
ratio 1 amounted to 45%, ratio 2 to 48%, 
and ratio 3 to 76% (see chart 6).

43 Concerning the role of banks’ liquidity management for central banks, see Schmitz and Ittner (2007).
44 Debt instruments admitted for refi nancing at central banks of the European System of Central Banks.

Liquidity ratio 1% = 0.01

Liquidity Stress Test Results

Chart 6
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Four sensitivity analyses were con-
ducted: (a) liquid bonds minus 25%, 
(b) equity portfolio minus 35%, (c) 
withdrawal of 40% of all interbank 
short-term funding, and (d) withdrawal 
of 50% of nonbank deposits. In addi-
tion, a scenario analysis that combined 
a severe disruption of the money and 
credit markets (a market shock) with an 
idiosyncratic shock (a name crisis) for 
each bank was performed. None of
the four sensitivity analyses posed li-
quidity problems for any of the six 
banks (chart 6). 

In the scenario, a credit crisis af-
fected the bond and equity market 
(bonds and equities minus 20% and 
30%, respectively). The low weight of 
nonbank loans in ratio 3 of 50% was re-
tained and the same weight introduced 
in ratio 2 to account for the potential 
profit and loss effects associated with 
the loss of market share that would re-
sult from not rolling over short-term 
loans to nonbank customers. Further-
more, potential liquidity problems of 
interbank counterparties due to the 
market shock were considered, and 
hence the weight of interbank loans in 
both ratio 2 and ratio 3 were reduced 
to 95%. In addition, each bank faced an 
idiosyncratic shock. Nonbank custom-
ers were said to withdraw 10% of sight 
deposits, 20% of one-month deposits, 
and 30% of three-month deposits. Sight 
deposits are generally of lower volume 
and thus more likely to be covered by 
deposit insurance than one- and three-
month deposits. Also, interbank coun-
terparties reduced lending to the bank. 
This impact was said to lead to a reduc-
tion of interbank overnight funding by 
20%, of one-month funding by 30%, 
and of three-month loans by 40%. 
These high numbers reflect the combi-
nation of a market and an idiosyncratic 
shock and the higher responsiveness of 
banks than of nonbank customers to a 

name crisis. Overall, the scenario was 
extreme and unprecedented in Aus-
trian history. The scenario amounted 
to a negative cash flow of 35% of the 
sum of short-term loans and 10% of to-
tal assets which needed to be counter-
balanced by the sale of liquid assets 
and/or the nonrenewal of short-term 
loans. The impact of the extreme sce-
nario on all three ratios was substantial. 
Ratio 1 fell by 26 percentage points to 
19%, ratio 2 by 33 percentage points to 
15%, and ratio 3 by 18 percentage 
points to 58%. All banks remained liq-
uid, which highlights the solid liquidity 
situation of the six largest Austrian 
banks.

6  Conclusion

Overall, the stress tests conducted for 
the FSAP 2007 showed that the Aus-
trian banking system exhibits consider-
able resilience against shocks and hence 
confirmed results of the FSAP 2003 
and the regular stress tests calculated 
by the OeNB. The main reasons for 
this resilience are Austria’s generally 
well-capitalized banking system and its 
focus on the traditional lending busi-
ness, which facilitates credit risk man-
agement through close customer rela-
tions. Consequently, credit risk is the 
most important source of risk in the 
Austrian banking sector, mostly stem-
ming from (a) exposures in CESEE, 
from (b) domestic lending, and from 
(c) credit risk induced by foreign cur-
rency lending. The two macro stress 
tests presented in this paper addressed 
the first risk factor via the Regional 
CESEE Shock scenario, assuming a
severe regional recession, and the sec-
ond risk factor via the Global Down-
turn scenario with the assumption of 
two consecutive years of zero GDP 
growth in Austria. Although both sce-
narios put a substantial strain on the 
Austrian banking system, capital buf-
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fers remained intact for all Austrian 
banks except for a few very small, un-
profitable banks. Unlike the largest 
Austrian banks, all of which remained 
well above the regulatory threshold of 
8%, some of them became undercapi-
talized and in a few cases even insol-
vent. As these banks accounted for a 
very limited share of aggregate total as-
sets and were mostly organized within 
a tiered sector, problems would most 
likely be solved within these sectors. 
Finally, credit risk induced by foreign 
currency lending was covered by a sen-
sitivity analysis and produced qualita-
tively similar results to those of the 
macro stress tests. Stress tests for mar-
ket risks confirmed the minor impor-
tance of the latter. Interest rate fluctua-
tions posed the most prominent source 
of market risk. Regarding liquidity risk, 
stress tests confirmed the shock resil-
ience of the Austrian banking system, 
as many banks have access to stable 
funding sources through deposits.

The FSAP 2007 also spurred fur-
ther development of the stress testing 
capacities at the OeNB. For the first 
time, banks were asked to calculate 
standardized stress tests by means of  
their own internal risk management 
tools. Importantly, macro stress tests 
conducted by the OeNB showed a sub-
stantially higher impact than the ones 
calculated by banks. To a large extent, 
this can be attributed to the more con-

servative assumptions in the absence of 
reliable and/or detailed information at 
the OeNB. Given the favorable eco-
nomic conditions in the recent past, 
credit risk measures used by banks 
might, however, turn out to be overly 
optimistic in some cases. Additionally, 
the large banks’ generally high profit-
ability and its impact on the positive re-
sults of the macro stress tests raises the 
issue of modeling risk, which highlights 
the importance of cooperation between 
the OeNB and the large commercial 
banks in the area of stress testing. In 
addition, options for further improve-
ment of OeNB’s stress testing models 
were pointed out. In particular, stress 
testing in a multiperiod environment 
raises questions about banks’ behavior, 
e.g. portfolio adjustments and the treat-
ment of profits, but even more so re-
garding banks’ and authorities’ reaction 
to a crisis. These issues have been ad-
dressed, but as the many economic dis-
claimers throughout the paper indicate, 
there is still ample room for further re-
search. Finally, results have confirmed 
the importance of the CESEE region 
for the Austrian banking sector. Hence, 
the integration of Austrian subsidiaries 
into existing tools – in particular the 
Systemic Risk Monitor – will be one of 
the main priorities for the OeNB with 
respect to stress testing in the near
future.
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1  Introduction
Recent work on the stability of banking 
systems suggested a systematic relation-
ship between network topology, system 
stability and contagion (Boss et al., 
2004). Similarly, Soramäki et al. (2007) 
conjectured that network topology 
might be relevant for the stability char-
acteristics of payment systems. In pre-
vious research (Schmitz and Puhr, 
2007), we uncovered a large variation 
of the contagion impact across days, 
banks as well as scenarios. Here, we
investigate whether the position of the 
stricken account within the network 
explains its contagion impact and 
whether daily variation in network
topology explains the variation of con-
tagion across days.

In section 2 we provide a brief mo-
tivation for studying network topology 
in network stability. In section 3 we 
present data on the network topology 
of the Austrian large-value payment 
system ARTIS and compare them with 
the respective results for the U.S. large-
value payment system FedWire and for 
the Austrian interbank market. Section 4 

introduces the simulations, and based 
on the results, we discuss the following 
questions: Which accounts cause con-
tagion in the system and on what scale? 
How many accounts are systemically 
important? In section 5 we address the 
questions: Do network indicators at the 
network level on the day of an opera-
tional failure relate to the contagion
effects in the simulations? And second, 
do network indicators at the node level 
of the stricken participant on the day of 
the operational incident relate to the 
contagion effects in the simulations? 
Section 6 summarizes the results.

2  Fundamentals of Network 
Topology and Network
Stability

Many networks in the real world (e.g. 
the Internet, the World Wide Web, 
large-value payment systems, such as 
FedWire in the U.S.A. and BOJ-NET 
in Japan, the Austrian interbank
market) are scale-free networks. Their
degree distribution follows a power law 
P(k)~k–P(k)~k–P(k)~k ©, i.e. the probability that a node 
has k degrees is k–k–k ©. A few nodes have a 
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large number of links, while most nodes 
have only a few links. The network 
characteristics of scale-free networks 
are independent of the number of nodes 
and links. They are robust with respect 
to random node removal, but disinte-
grate quickly in case of a targeted at-
tack, when the most highly connected 
nodes are removed step by step. Ran-
dom networks constitute a different 
class of networks. They are character-
ized by a homogenous network struc-
ture, i.e. all nodes have a similar num-
ber of links. Random networks are less 
robust against random node removal, 
but are more stable with respect to tar-
geted attacks than scale-free networks. 

Albert et al. (1999, 2000) study the 
robustness of the World Wide Web (a 
subset of the WWW with 325,729 
nodes and an average degree k=3.93) 
and the Internet (at the inter-domain 
level with 6,209 nodes and k=4.59). 
They remove a fraction of the nodes 
and links from the network in a step-
wise procedure. The node removals 
cause the disappearance of all links to 
and from the removed nodes and re-
duce the network’s connectivity. Some 
shortest paths between nodes become 
no longer available; some clusters of 
nodes that used to connect to the rest 
of the network get disconnected. In the 
case of random node removal, a shock 
is simulated by removing a random 
sample of nodes and, in the case of tar-
geted attacks, by removing the most 
highly connected nodes in the network. 
Albert et al. (1999, 2000) find that the 
size of the largest cluster of nodes in 
the WWW and the Internet decreases 
very slowly under random node re-
moval, but rapidly under targeted at-
tacks. Under the former, the networks 
disintegrate when about 60% (WWW) 
and 80% (Internet) of all nodes are re-
moved. Under the latter, the networks 
break down after the removal of as few 

as about 0.07% (WWW) and 0.03% 
(Internet) of all nodes, respectively. 
The authors explain the robustness re-
sults by the scale-free characteristics of 
the networks as most nodes have few 
links. As a consequence, random node 
removal is likely to hit lowly connected 
nodes with little implications for the 
connectivity of the entire network. The 
heterogeneity of the nodes and their 
distribution are also the reason for the 
networks’ low robustness against tar-
geted node removal. Even after just a 
few rounds of removals, most of the 
highly connected nodes that link clus-
ters of lowly connected nodes have dis-
appeared and the network disinte-
grates. 

How relevant are these results for 
the study of the stability of large-value 
payment systems with respect to opera-
tional problems at individual partici-
pants? 

In Albert et al. (1999, 2000) the 
stability of the network is conceptual-
ized as the connectivity of the remain-
ing nodes and measured by the size of 
the largest cluster in the network and 
the average path length of the network. 
As the physical network structure of 
ARTIS is that of a complete network 
(participants may submit payments to 
each other via direct links rather than 
via hubs), connectivity is not a useful 
conceptualization of stability. The sta-
bility problem is not that Bank A can-
not make a payment to Bank C because 
of a broken link, but that Bank A might 
not have adequate liquidity. As connec-
tivity relates to the flow of liquidity in 
the system and the liquidity flows 
through hubs are higher than those 
through peripheral nodes, it plays an 
indirect role for the analysis of stability. 
Therefore, our measures of the conta-
gion impact of shocks focus on the ef-
fects shocks have on the flow of liquid-
ity (i.e. number of accounts with unset-
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tled payments and value of unsettled 
payments) rather than on the disinte-
gration of the network. 

3  The Network Topology
of ARTIS

The definition of the network under
investigation is not trivial in empirical 
network analysis. In the topology anal-
ysis we focus on the giant strongly con-
nected component (GSCC) of ARTIS.2

The GSCC is the largest component of 
the network, in which all nodes con-
nect to each other via directed paths
(i.e. without passing any node or link 
more than once). We have chosen this 
definition of the network for two rea-
sons: first, ARTIS contains a compara-
tively large number of accounts which 
are not relevant to financial stability

(e.g. small charities and offset accounts 
of the OeNB’s cash distribution subsid-
iary) and which are not active on most 
of the days in the sample. Second, we 
want to ensure the comparability of our 
data with those reported in Soramäki 
et al. (2006) for the GSCC of Fed-
Wire.

ARTIS processes on average 15,380 
transactions per day, with the daily
average value totaling EUR 48.5 bil-
lion. The average transaction size 
amounts to EUR 3.2 million. The size 
of the network is defined by the num-
ber of nodes n. On average there are 
133.2 accounts in the GSCC during the 
sample period, of which 63 are in the 
GSCC on all days. The active nodes are 
linked by an average of 1,376.1 directed 
links (m).3 The connectivity p of the 

Table 1

Network Topology Indicators (Network Level) in ARTIS (November 16, 2005 to November 16, 2007) 
and in FedWire (2004/Q1) (Averaged across Days; Network Definition: GSCC)

FedWire ARTIS

Mean Mean Median Min Max Stdv

Payments
Daily volume (number of transactions) 436,000 15,380 15,436 9,786 25,000 2,019
Daily value (EUR billion) 1,068 48.5 46.9 22.6 84.9 10.6
Average value per transaction (EUR million) 2.55 3.2 3 1.9 5.9 0.7

Connectivity measures
Connectivity (%) 0.3 7.9 7.9 5.9 9.9 0.8

Distance measures
Average path length 2.6 2.4 2.4 2.2 2.6 0.08
Diameter 6.6 4.4 4 4 5 0.5

Other measures
Clustering (%) 53 58.3 58.3 51 63.7 2.3
Average degree 15.2 15.6 15.5 14.2 17.8 0.6
Betweenness centrality (%) – 0.8 0.8 0.6 0.9 0.1
Dissimilarity index – 0.47 0.47 0.39 0.6 0.03

Source: Authors‘ calculations (ARTIS), Soramäki et al. (2006; FedWire). 

Note: The value and average value f igures for FedWire are converted into euro based on the USD/EUR exchange rate of 1.21730 of March 31, 2004. 

2 For mathematical definitions of the network indicators, see the Appendix in Schmitz and Puhr (2007) and Zhou 
(2003). For comparable data on the network of all active accounts, see Schmitz and Puhr (2007). For a descrip-
tion of the Austrian banking system, see OeNB and FMA (2004, pp. 50–55).

3 The average number of nodes in ARTIS active on every day was 209.8 and these were connected by 1,637.5
directed links.
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network is captured by the number of 
actual directed links relative to the 
number of possible directed links. Con-
nectivity p averages 7.9%. 

An indicator of the distance be-
tween nodes is the lowest possible num-
ber of links that connect each node 
with each other in the GSCC. It is
referred to as shortest path length. We 
calculate the average shortest path 
length for each originating node by
averaging across terminating nodes and 
then averaging across originating nodes 
to derive the average path length l of l of l
the entire network. Across days this 
value equals 2.4, meaning that it takes 
only slightly more than two links on
average to reach any terminating node 
in the network from any originating 
node in the network. Hence, the net-
work is compact, with almost all active 
nodes linked to the largest banks. This 
network structure is quite stable across 
days, as the standard deviation is low. 
The maximum path length across nodes 
is defined as diameter D. It is calculated 
by maximizing across maximum path 
lengths, which corresponds to picking 
an originating node at the very fringe 
of the network and counting the lowest 
possible number of links to the termi-
nating node that is farthest away from 
it. We thus obtain a value of 4.4 links. 

How well are the nodes connected 
to each other in the network? This is 
captured by the average degree k of the k of the k
network, which is calculated by sum-
ming across all (undirected) links orig-
inating from each node and then aver-
aging across nodes.4 Averaged also 
across days, k amounts to 15.6 in the k amounts to 15.6 in the k
ARTIS system. In other words, when 
you pick a node in the GSCC on a ran-
dom day in the sample period, it can be 

expected to have 15.6 links originating 
(or terminating) at it. A much larger 
number of links originates and termi-
nates at the most active nodes, how-
ever. The maximum out-degree aver-
ages 76 across days, so that the most
active node of each day has about five 
times as many links originating from it 
than the average node. The maximum 
in-degree (90) is similarly much higher 
than the average degree. The clustering 
coefficient provides a measure of the 
average connectivity of the neighbors of 
all nodes in the GSCC. On average, 
about 58% of the neighbors of each 
node are also interlinked. Betweenness 
centrality measures how many shortest 
paths through the GSCC pass through 
the average node. The value of 0.8% is 
quite low and stems from the central 
position of a few nodes with high be-
tweenness centrality and a large num-
ber of nodes with low values. The dis-
similarity index captures the relative 
viewpoints of the network from any 
two neighboring nodes. If the network 
looks very similar from the respective 
node pairs, the dissimilarity index is 
close to zero. In the GSCC, it amounts 
to 0.47, which implies that on average 
the perspectives of the GSCC differ 
substantially from any two neighboring 
nodes. Many nodes are linked to each 
other although not otherwise sharing 
many network characteristics. We in-
terpret that as further evidence that 
many of the nodes connect to the larg-
est nodes at the center of the network. 

How do these values compare with 
the results for FedWire? To begin with, 
we must bear in mind that the FedWire 
data refer to the first quarter of 2004. 
Value and volume in FedWire have cer-
tainly grown since then. Comparing a 

4 The out-degree refers to the number of links originating at the node, while the in-degree is based on the number 
of links terminating at the node. Across the network, the average out-degree and in-degree are equal to m/n,
respectively.
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small and a large network can yield
interesting insights into the structure 
of payment systems. The average num-
ber of nodes in the GSCC of FedWire 
(n=5,086) is about 38 times that in 
 ARTIS, implying that the number of 
possible directed links in FedWire is 
1,469 times higher than in ARTIS. But 
the average number of directed links
(m=76,614) is only about 55 times
that in ARTIS, so that connectivity 
should be lower in FedWire by a factor 
of about 26 (1,469 over 55). And in-
deed, the ratio between connectivity p
in ARTIS (7.9%) and that in FedWire 
(0.3%) is 26:1. A conjecture based on 
this observation is that the number of 
possible directed links grows exponen-
tially in payment systems, but the num-
ber of actual directed links only pro-
portionally. The distance measures
(average path length 2.6 vs. 2.4 and
diameter 6.6 vs. 4.4), however, seem to 
be quite independent of size, like in 
other small-world networks.5 The high 

clustering coefficients in both networks 
(on average 53% vs. 58% of the direct 
neighbors of each node are also linked) 
corroborate this finding. The average 
degrees of both networks are very simi-
lar too (15.6 vs. 15.2). 

Comparisons across networks are 
often based on the degree distribution. 
In scale-free networks, it follows a 
Yule-Simon (or power law) distribution  
P(x)~kyP(x)~kyP(x)~k  for degree values above a certain 
threshold. Many real world networks 
are said to follow a power law. The first 
indicator of the prevalence of the power 
law is that the histogram of the degree 
distribution (on logarithmic scales) is a 
straight line with slope – ©, whereby in 
many real networks –2>–©>–3. The co-
efficient © is estimated by a maximum 
likelihood estimator (e.g. Newman, 
2005). The respective value in Soramäki 
et al. (2005) is 2.11 for k>10 for Fed-
Wire and that in Inaoka et al. (2002) is 
2.3 for k>20 for BOJ-Net. For the
Austrian interbank market, Boss et al. 

5 In a small-world network, most nodes can be reached from each other by a small number of hops or steps, although 
connectivity is low and most nodes are not neighbors.

Histogram and Reverted Cumulated Distribution Function (on Logarithmic
Scales) of the Degree Distribution in the Monthly Network in ARTIS (GSCC)

Chart 1

Source: OeNB.
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(2004) report © for the in-degree, the 
out-degree and the degree distribution 
separately as 1.7, 3.1 and 2.0, respec-
tively, for k>40. For our monthly net-
work6 (degree range 1 to 1,925 for the 
nodes in the GSCC over a period of
20 days), the histogram seems to indi-
cate a power law distribution with 
©̂   ML©   ML©   =1.4 for k>10 (see left-hand panel of 
chart 1). However, Newman (2003)
argues that the plot of the cumulative 
distribution function (cdf, on logarith-
mic scales) must also be a straight line 
with slope –©+1. Newman argues that 
the cdf plot is superior to the histo-
gram, because it preserves all the infor-
mation in the data rather than throw 
out information by binning. In addi-
tion, it avoids the problem of noise in 
the tails that emerges from binning. We 
plot the cdf for the monthly network in 
the right-hand panel of chart 1. Obvi-
ously, the cdf is not a straight line and 
we reject the power law hypothesis for 
the ARTIS network.

It is also interesting to compare the 
network indicators of the ARTIS sys-
tem with the two network indicators
of the Austrian interbank market pre-
sented in Boss et al. (2004; the data 
cover the period from 2000 to 2003). 
As they are settled through ARTIS, in-
terbank market transactions can be in-
terpreted as a subset of the transactions 
processed by ARTIS. The authors find 
an average path length of 2.26±0.02, 
which is very close to the respective 
figure in table 1 of 2.3±0.05. This sim-
ilarity arises because both the interbank 

market and the payment system are 
dominated by large banks. In both mar-
kets, many banks cluster around their 
sectoral central institutions.7 However, 
the clustering coefficient is substan-
tially higher in ARTIS than in the inter-
bank network. Maintaining interbank 
relationships is costly, so banks have to 
balance the advantages of diversifica-
tion with the costs of maintaining links. 
This is clearly not the case in the com-
plete physical network of the large-
value payment system, where the mar-
ginal costs of an additional link are 
zero. In addition, transactions in AR-
TIS are partly driven by customer pay-
ments (roughly 20% of the total value). 
These reflect the network structure of 
real economic activity, which does not 
necessarily mirror the structure of the 
interbank market.

4  The Simulations: Methods, 
Data and Results

We conducted 31,311 simulations based 
on 63 different scenarios for 497 trans-
action days with roughly 650 million 
transactions from November 16, 2005, 
to November 16, 2007 (excluding
Austrian holidays).8 These simulations
were calculated with a self-implemented 
Matlab-based software tool (inspired 
by the Bank of Finland Payment Sys-
tem Simulator), which was tailored to 
ARTIS particularities. The tool recal-
culates each day’s transactions by add-
ing incoming payments to and subtract-
ing outgoing payments from the respec-
tive accounts of the participants. As the 

6 We conducted the same exercise for the daily, the quarterly and the semiannual networks with the same results.
7 Of the seven sectors the Raiffeisen credit cooperative, the Volksbanken credit cooperatives and the savings banks 

have a tiering structure. They account for about 80% of Austrian banks in terms of the number of credit institu-
tions and for about 50% in terms of total assets (unconsolidated). In addition, there is no national automated 
clearing house in Austria and the Austrian banking system relies on correspondent banking relationships to settle 
a range of customer payments (e.g. credit transfers). The banks that operate in ARTIS have direct access to the 
system based on their own in-house systems. Although IT solutions within sectors are often similar, there is no 
evidence that operational risk is correlated across individual banks within a sector.

8 For more details on the simulations, their motivation and design, see Schmitz and Puhr (2007). The operation of 
ARTIS was discontinued after November 16, 2007, due to the introduction of TARGET2.
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transactions in the input data set pro-
vide time stamps, the simulator recal-
culates the balances of all participants 
of the system throughout the day de-
pending on the institutional features of 
the system (e.g. settlement algorithm, 
queue release mechanism). The institu-
tional features of the system that could 
not be accounted for in the simulator 
had to be mapped into the input data 
set. Since the tool cannot take system 
participants’ behavioral reactions into 
account, they must be determined ex-
ogenously. First of all, system partici-
pants might want to stop submitting 
payments to the participant experienc-
ing operational problems. A stop-send-
ing rule applies if a transfer account of a 
central bank in the TARGET system 
experiences an operational problem, 
i.e. no further payments are transferred 
to the stricken transfer account.9 Pay-
ments to other participants are not
affected. In cases of operational prob-
lems at other banks, ARTIS operators 
at the OeNB provided evidence that 
participants continue to submit pay-
ments to the affected participants, even 
if the latter cannot submit payments 
themselves for many hours. Second, 
participants could react to operational 
incidents by increasing available collat-
eral. Anecdotal evidence suggests that 
ARTIS participants already hold large 
shares of their eligible assets at the 

OeNB. Consequently, we assume that 
system participants are not increasing 
collateral for operational incidents with 
durations of up to one day. The simula-
tions are based on actual liquidity data 
for the sample period. We interpret the 
sum of beginning-of-day balances on 
ARTIS accounts plus unencumbered 
eligible collateral held at the OeNB as 
the binding liquidity constraint for 
banks. Third, the simulation algorithm 
takes into account debit authorization 
by banks for a number of other partici-
pants in ARTIS.10

The scenarios in Schmitz and Puhr 
(2007) were designed on the basis of 
the analysis of actual payment flows in 
ARTIS, focusing on the most active ac-
counts, which also featured the highest 
risk concentration measures during the 
sample period.11 This resulted in three 
scenarios: in the first, the most active 
transfer account12 was shocked; in the 
second, the most active bank account 
was assumed to experience operational 
problems; and in the third, the three 
most active bank accounts were stressed 
simultaneously. 

In this paper we run simulations for 
all 50 banks that are in the GSCC on all 
Austrian working days throughout the 
sample period and all 13 transfer
accounts that form part of the system 
on all days in the sample period. We
assume an operational incident that hits 

9 Due to the operating procedures, it actually takes about 40 minutes following the detection of the operational 
problem at the transfer account until a stop-sending rule is imposed. The implementation of the rule in the
simulation algorithm takes this small delay into account.

10 Participant A may grant participant B a debit authorization according to the Terms and Conditions Governing 
the OeNB’s ARTIS System (Article 9). Debit authorization is defi ned as the right of participant B to initiate 
(certain pre-agreed) payments from the account of participant A. Debit authorizations are granted to a small 
number of participants for prearranged purposes (very frequent recurring standard operations) and cannot be
interpreted as a crisis mitigation instrument available on short notice in the case of an operational incident.

11 The measures employed were (1) the value of liquidity concentrated at the nodes, (2) the number and value of
payments submitted and received (payment concentration channel), (3) the Herfi ndahl index of concentration of 
payment fl ows (based on both the number and the value of payments received and submitted) as well as (4) the 
monthly network topology.

12 Transfer accounts are ARTIS accounts held by other ESCB central banks at the OeNB. All national TARGET 
components are directly linked by transfer accounts. All transactions to and from the respective country and
Austria are routed via these transfer accounts.
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one account in each simulation. The 
operational incident is mapped into the 
simulation as the incapacitation of the 
participant to process outgoing pay-
ments, i.e. the inability to submit
transactions, for the whole day.13 This 
assumption is extreme but plausible. 
Shorter outages of participants may 
lead to payment delays but not to un-
settled payments, as shown in Schmitz 
and Puhr (2007). 

The results are graphically repre-
sented in the four panels of chart 2. In 
the upper left-hand panel, the number 
of contagious defaults per simulation 
(in terms of the number of banks with 
unsettled payments) is depicted on the 
x-axis, the number of simulations
that yield x contagious defaults on the 
y-axis. It is evident that about 27% of 
all simulations (8,604) do not lead to 
contagion at all. Another 26% (8,230) 
yield one contagious default and 16% 
(4,919) two such defaults. About 29% 
(5,456) lead to three to five contagious 
defaults and 17% (4,102) to more than 
five. The maximum contagious defaults 
across the 31,311 simulations amount 
to 33.

The time series of average conta-
gious defaults (in terms of the number 
of banks with unsettled payments) per 
day is featured in the upper right-hand 
panel. It is quite volatile with a stan-
dard deviation of about 25% of the 
mean. This motivates the investigation 
in subsection 5.1 as to whether the 
variation of network topology across 
days can contribute to the explanation 
of the fluctuations of average conta-
gious defaults per day.

The lower panels in chart 2 show 
the average contagious defaults per sim-

ulation (in terms of the number of 
banks with unsettled payments, lower 
left-hand panel) and the average value 
of unsettled payments due to conta-
gious defaults (lower right-hand panel) 
per simulation. We use this informa-
tion to derive the set of systemically 
relevant accounts. As argued above, 
connectivity is not an adequate crite-
rion to capture the systemic impact of 
an operational problem at one of the 
nodes in a large-value payment system. 
Alternatively, we suggest defining a 
threshold based on the average conta-
gion effect of an individual account. 
This threshold value, which can be 
measured by the number of contagious 
defaults or by the value of unsettled 
payments in the system, is somewhat 
arbitrary and depends on the risk aver-
sion of the supervisory authority. Set-
ting the threshold in terms of the num-
ber of contagious defaults at 1 (to cap-
ture accounts that yield at least an aver-
age of one bank with unsettled payments 
due to contagious default across the 
sample period), we find that only 39 
accounts in the GSCC are systemically 
relevant. This figure includes 11 trans-
fer accounts operated by central banks 
(lower left-hand panel of chart 2). The 
28 bank accounts constitute 12% of the 
average of 230 bank accounts in ARTIS 
(during the sample period) and repre-
sent about 3% of the average of 850 
banks in Austria. Defining the thresh-
old in terms of the value of contagious 
defaults to pinpoint only accounts that 
cause at least an average value of EUR 
48.5 million of unsettled payments (or 
0.1% of the average value of transac-
tions settled across days), we find that 
24 accounts are systemically relevant 

13  It is assumed that the resulting illiquidity of the participant is not interpreted as potential insolvency by other 
participants of the payment system and the fi nancial system at large. In addition, ARTIS provides business conti-
nuity arrangements for participants. We tested their impact in Schmitz and Puhr (2007), but disregard them in 
this paper, as they are of little relevance for the interaction between network topology and contagion.
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(lower right-hand panel of chart 2). 
Seven of these are transfer accounts, 
which leaves 17 bank accounts, which 
account for about 7% of the average of 
230 bank accounts in ARTIS (during 
the sample period) and for around 2% 
of the average of 850 banks in Austria. 

Given that transfer accounts do not 
hold any liquidity (i.e. the liquidity 
drain caused by their incapacitation is 

nil) and that the stop-sending rule
considerably reduces the liquidity sink 
effect, the strong contagion impact of 
transfer accounts is interesting. This
indicates that payment concentration 
risk is more important for the conta-
gion impact than liquidity concentra-
tion risk. The fact that TARGET2 op-
erates on a Single Shared Platform 
without highly contagious transfer ac-

Simulation Results

Chart 2

Source: OeNB.
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counts might increase the resilience of 
this critical infrastructure with respect 
to operational problems (though not 
necessarily at the platform level). 

The results suggest that the super-
vision of operational risk in banks’ pay-
ment processing/submission capacity 
could focus on a relatively small set of 
systemically relevant banks in Austria 
and on their business continuity ar-
rangements. 

4.1  Approximating a Probability 
Distribution across Contagious 
Defaults per Simulation

In section 3 we showed that large-value 
payment systems can have common 
network characteristics despite large 
differences in size. In order to be able 
to compare the simulation results across 
large-value payment systems, we esti-
mate the relation between the number 
of simulations and the number of con-
tagious defaults they cause (in terms of 
the number of banks with unsettled 
payments). Chart 2 (upper-left panel) 
reveals that the number of simulations  
y that involve a certain number of con-
tagion events x is a rather regularly de-
clining function in x. In this context it 
seems natural to look for a simple para-
metric probability distribution describ-
ing the number of occurrences of con-
tagion events in a simulation, given that 
contagion did actually occur. As such a 
distribution would attach positive prob-
abilities to low-probability high-impact 
events, it could be applied in future 
simulation studies for the analysis of 
extreme events. 

As candidate distributions, we con-
sidered discretized versions of the fol-
lowing continuous distributions: expo-
nential, Weibull and gamma. These 
three distributions are defined on the 

set of non-negative numbers and have 
one (exponential) or two (Weibull and 
gamma) parameters. Discretizing these 
distributions was accomplished in the 
following way: The probability of ob-
serving just one contagion event was 
set to the probability of observing the 
continuous distribution in the interval 
from zero to one; observing two conta-
gion events was related to the interval 
from one to two; and so on. The maxi-
mum likelihood method was used for 
estimating the unknown parameters. 

A graphical assessment of the ade-
quacy of the estimated distributions 
shows that exponential distributions 
are not flexible enough to describe the 
observed number of contagion events 
because this distributional family only 
has a scale but no form parameter. A 
much better fit is achieved by the 
Weibull and gamma distributions. 
When applying chi square tests for 
goodness of fit, however, it comes as no 
surprise that these distributions are re-
jected at any commonly used confi-
dence level as we are dealing with a 
very large number of observations 
(22,707).14 Nevertheless, it can be ob-
served that the Weibull distribution de-
livers a smaller value of the chi square 
statistic than the gamma, thus indicat-
ing a better fit of the former. For simu-
lations that show at least one contagion 
event, we conclude that the Weibull 
distribution is a reasonable choice for 
describing the probability that the num-
ber of observed contagion events C is C is C
equal to a positive integer n given by:
P{C=n}=Wei(n|a,b)–Wei(n–1|a,b) for all n≥  1,
where Wei(.|a,b) denotes the cumulative 
distribution function of a Weibull dis-
tribution with parameters a and b, de-
fined by
Wei(x|a,b)=1–exp(–(x/a)b) for all x≥   0b) for all x≥   0b .

14 Due to the large sample size, even small deviations of the fi tted values from the observed values lead to a formal 
rejection of the null hypothesis, which refl ects a common criticism of statistical tests (DeGroot, 1985).
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We thus approximate the distribu-
tion of the number of contagious de-
faults in a simulation given that conta-
gion actually by means of a discretized 
Weibull distribution with â â aMLaMLa = 2.61 and 
b̂MLLbMLLb = 0.77. 

5  The Interaction between
Network Topology and
Stability in ARTIS

In this section, we investigate whether 
the variation of network indicators at 
the network level across days (subsec-
tion 5.1) and at the node level across 
stricken accounts (subsection 5.2) ex-
plains the variation of contagion across 
days and across stricken accounts. 

Selecting the appropriate measure 
of network topology is not trivial as the 
number of available indicators is large. 
At the network level, we calculate 44 
network indicators, taking into account 
not only those in table 1, but also the 
directed and/or value-/volume-weighted 
and/or average/maximum values for 
selected indicators. Similarly, the num-
ber of indicators available at the node 
level comes to 71. 

Boss et al. (2004) relate contagion 
in the interbank market to betweenness 
centrality at the node level, because 
this measure has a higher explanatory 
value than the alternative network
indicators in their data set. They un-
cover a dented linear relationship. 
Banks with betweenness centrality 
measures 0≤C B(h)≤  2 do not cause any 
contagious defaults. For C B(h)>2 they 
find a linear relationship with a slope of 
about 0.8. 

Borgatti (2005) studies the selec-
tion of the appropriate centrality mea-
sure for various typologies of flow pro-
cesses. He classifies flows along two
dimensions: the characteristics of the 
route through the network and the 
characteristics of the transfer mode. 
The first dimension encompasses paths, 

trails and walks. Paths are sequences of 
links and nodes in which neither links 
nor nodes are repeated (shortest paths 
are a special case of paths.) Trails refer 
to sequences in which nodes, but not 
links, may be repeated. Walks are
unconstrained sequences. The second 
dimension refers to how the flowing 
good is passed on along the route from 
one node to another. While a disease 
can be passed on without implying the 
immediate cure of the carrier (Borgatti 
refers to this as parallel duplication),
liquidity is transferred so that the ini-
tial holder has to part with it (referred 
to as transfer). What does this imply for 
the flow of liquidity in ARTIS? In a 
physically complete network, banks do 
not have to make payments to other 
banks via third parties. Instead, they 
transfer directly to the ultimate re-
ceiver. However, the flow of liquidity 
does not stop there. Liquidity can be 
transferred to any other node in the 
network (including the submitter of the 
first payment). Where liquidity ulti-
mately ends up is beyond the control 
(and interest) of the initial submitter of 
a payment. This implies that liquidity 
flow follows a walk rather than a path 
or a trail. Given that betweenness cen-
trality is based on the share of all short-
est paths through a node, it is not a good 
measure of centrality in the study of
liquidity flows. Degree centrality is 
more suitable. 

We present our results in terms of 
four network indicators for three rea-
sons: First, we believe that, given the 
nature of liquidity flows, degree cen-
trality is the appropriate measure. Sec-
ond, we want to ensure a high degree 
of comparability of our results with 
other papers that use different network 
indicators (such as betweenness cen-
trality). Third, we want to investigate 
whether network indicators in general 
add value to the more traditional mea-
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sure used in comparable simulation 
studies (i.e. the size of the individual 
node in terms of value and volume of 
transactions). Therefore we focus on 
the measures value and volume as well 
as on the network indicators degree, 
average path length, betweenness cen-
trality and dissimilarity index in each 
of the following two subsections. 

5.1  Network Level
In chart 3 we depict the daily value 
(left-hand panel) and the daily volume 
of all payments (right-hand panel) sub-
mitted to ARTIS on the y-axis and the 
number of contagious defaults (in terms 
of the number of banks with unsettled 
payments daily averages across scena-
rios) per day on the x-axis. The varia-

Value and Volume (Network Level) per Day versus Average Number of Contagious
Defaults per Day

Chart 3

Source: OeNB.
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tion of value explains 2% and the varia-
tion of volume accounts for 8% of the 
variation of the contagion impact per 
day. 

The explanatory value of the vari-
ables value and volume is low. Do net-
work indicators perform any better? In 
chart 4 we look at the following indica-
tors (unweighted, undirected): degree, 
average path length, betweenness cen-
trality and dissimilarity index. Simi-
larly to chart 3, the daily number of 
contagious defaults (in terms of the 
number of banks with unsettled pay-
ments) is depicted on the x-axis and the 
daily values of the respective network 
indicator are shown on the y-axis in 
each panel. 

The average path length (15%) and 
betweenness centrality (13%) have the 
highest explanatory values. The daily 
variation in degree accounts for 10% of 
the variation in contagion and that of 
the dissimilarity index for only 3%.
Although the explanatory power of 
three of the network indicators is higher 
than that of value and volume, the lev-
els are still low. The highest explana-

tory power of any of the remaining 39 
indicators is 15.4% (average number-
weighted clustering coefficient), while 
a number of indicators have no explana-
tory power at all. We conclude that 
daily variations in network structure 
are of limited use in the stability analy-
sis of ARTIS. However, this does not 
preclude that structural differences 
across networks might influence a net-
work’s relative resilience. But as shown 
above, even large-value payment sys-
tems which display considerable differ-
ences in size share notable structural 
commonalities. 

5.2  Node Level

In this subsection, we study the large 
dispersion of contagion effects caused 
by different nodes (see lower panels of 
chart 3). Do the different positions of 
the nodes (that experience the opera-
tional shock) in the network account 
for this variation? In chart 5 we plot the 
value and volume of payments of the 
stricken node in each simulation against 
its contagion effect in terms of the 
number of contagious defaults (in terms 

Value and Volume (Node Level) per Stricken Account versus Number of
Contagious Defaults per Simulation

Chart 5

Source: OeNB.
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of the number of banks with unsettled 
payments), i.e. each panel contains 
31,311 data points. In addition, the data 
points of the three most active banks 
(Bank A, B, and C) and of the most
active transfer account (Transfer Ac-
count 1) are colored (see the legend of 
chart 5), while those of all other bank 
accounts and of all other transfer ac-
counts are dark grey and light, respec-
tively. The variations of value and vol-
ume across simulations explain 73% 
and 68% of the variation of the conta-
gion impact across simulations. The 
slopes have the expected signs: more 
active nodes cause more contagion. The 
differentiation among simulations ac-
cording to the shocked account reveals 
a pronounced grouping in both panels. 
In the right-hand panel, it also points to 

structural differences in contagion im-
pact not accounted for by variations in 
volume. Transfer Account 1 and Bank 
B tend to group below the regression 
line (i.e. they cause more contagion 
than estimated by their volumes of 
transactions) and Banks A and C above 
the regression line (i.e. they cause less 
contagion than estimated by their vol-
umes of transactions).

In chart 6 we plot four network in-
dicators (degree, average path length, 
betweenness centrality and dissimilar-
ity index) of each stricken node against 
its contagion effect in terms of the 
number of contagious defaults (i.e. each 
panel contains 31,311 data points). In 
addition, the data points of Banks A, B, 
and C and Transfer Account 1 are dif-
ferentiated in the same way as in 

Network Indicators (Node Level) per Stricken Account versus Number of
Contagious Defaults per Simulation

Chart 6

Source: OeNB.
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chart 5. The explanatory values of all 
four network indicators are quite high; 
the simplest measure degree yields an 
R² of 64%, variations in average path 
length across simulations account for 
59% of the variation of the number of 
contagious defaults across simulations. 
The more complex measures between-
ness centrality and dissimilarity index 
yield an R² of 52% and 62%, respec-
tively. These values are in the order of 
magnitude of the reported interaction 
between betweenness centrality and 
contagious defaults for the Austrian in-
terbank market (Boss et al., 2004). The 
signs of the slopes are in line with ex-
pectations: simulations in which more 
active and more central nodes are 
shocked feature a higher contagion im-
pact. The remaining 65 network indi-
cators yield explanatory values between 
nil (number-weighted average path 
length based on payments received) and 
77% (relative volume of payments re-
ceived). The results demonstrate that 
network indicators at the node level can 
indeed explain large parts of the varia-
tion in contagion across stricken ac-

counts. However, network indicators 
seem to add little to the high explana-
tory values of the traditional measures 
of activity (value and volume). Further-
more, the large set of available indica-
tors and the huge differences in their 
explanatory values pose a data mining 
problem. The differentiation according 
to the stricken account confirms the 
pronounced grouping evident also in 
chart 5. In all four panels, simulations 
based on Transfer Account 1 cluster at 
the right-hand side of the regression 
line, while those based on Bank C and 
to a lesser extent those of Bank A lie to 
the left of the regression line. This find-
ing points to structural differences in 
contagion impact, which are not ac-
counted for by measures of activity or 
network indicators and warrant further 
research. 

We also investigate the interaction 
between network topology and net-
work stability for another measure of 
contagion, namely the value of unset-
tled payments. Again we start with the 
analysis of the explanatory value of 
node size, i.e. of value and volume of 

Value and Volume (Node Level) per Stricken Account versus Value of Contagious
Defaults per Simulation

Chart 7

Source: OeNB.
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payments originating at the node 
(chart 7). Variations in value explain 
54% and in volume 39% of the varia-
tion in contagion. Both values are lower 
than the respective results in chart 5. 

How well do the network indica-
tors at the node level fare in compari-
son? The explanatory values are similar 
for the four network indicators (degree 
28%, average path length 25%, be-
tweenness centrality 24% and dissimi-
larity index 29%, chart 8) and they are 
considerably lower than the respective 
values for the measures of size in 
chart 7. When contagion is measured 
by the value of unsettled payments, 
network indicators are clearly domi-
nated by the traditional measures of 
size. However, the grouping of conta-
gious defaults according to the three 
most active bank accounts and the most 

active transfer account are also appar-
ent in charts 7 and 8. Comparing the 
results for the two measures of conta-
gion, number of banks with unsettled 
payments (charts 5 and 6) versus value 
of unsettled payments (charts 7 and 8), 
reveals that contagion under the latter 
measure is much harder to explain by 
the more traditional variables (value 
and volume of payments) and by net-
work indicators. But, relatively speak-
ing, network indicators do even worse. 
In future work, we will focus on the
investigation of the variations in the 
value of contagion in a multivariate set-
ting, in which we combine control vari-
ables (e.g. beginning-of-day liquidity at 
individual nodes) with network topol-
ogy indicators at the network and at the 
node level. 

Network Indicators (Node Level) per Stricken Account versus Value of Contagious
Defaults per Simulation

Chart 8

Source: OeNB.
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To corroborate our finding that net-
work indicators at the node level do not 
add much value to stability analysis, we 
present the correlations between the 
traditional measures of activity (value 
and volume) and selected network indi-
cators in table 2. The data reveal that 
various indicators of centrality (average 
path length, degree, connectivity, be-
tweenness centrality and dissimilarity 
index) are highly correlated with value 
and volume. 

The analysis suggests that network 
indicators provide little value added in 
the stability analysis of large-value pay-
ment systems with respect to opera-
tional shocks at a participant. In future 
research we will extend the analysis 
from a univariate to a multivariate 
framework. 

6  Summary

The analysis of the network indicators 
of ARTIS shows that the network is 
compact, mostly because almost all ac-
tive nodes are linked to a small number 
of accounts at the center of the network 
(the largest banks and the most active 
transfer accounts). This network struc-
ture is quite stable across days. Com-
paring the ARTIS system with the 
much larger FedWire network yields 

interesting insights into the relationship 
between size and structure of payment 
systems. The distance measures, the 
average degree and the clustering coef-
ficient seem to be independent of size, 
like in other small-world networks. A 
comparison of the network indicators 
of ARTIS with those of the Austrian in-
terbank market reveals that the dis-
tance measures are very similar, while 
the clustering coefficients differ sub-
stantially. The similarity arises because 
the interbank market is likewise domi-
nated by a few large nodes at the center 
of the network. 

We conducted 31,311 simulations 
based on 63 different scenarios for
497 transaction days from November 
16, 2005, to November 16, 2007 (ex-
cluding Austrian holidays). Although 
the scenarios focus only on the banks 
and transfer accounts represented in 
the GSCC on all days, more than a 
quarter of all simulations do not lead to 
contagion (in terms of the number of 
banks with unsettled payments) at all, 
and two-fifths yield one or two conta-
gious defaults. Based on two conserva-
tive thresholds of contagion impact, we 
find that only a very small number of 
accounts are systemically important. If 
we regard only accounts that yield at 

Table 2

Correlations Between Network Indicators (Node Level)

Volume Value Average
path 
length

Degree Connec-
tivity

Cluster-
ing

Be-
tween-
ness
centrality

Dissimi-
larity 
index

%

Volume 100 89 –77 84 83 –57 89 85
Value 100 –70 76 75 –52 77 78
Average path length 100 –96 –97 62 –79 –85
Degree 100 99 –72 85 95
Connectivity 100 –72 85 93
Clustering 100 –56 –78
Betweenness centrality 100 87
Dissimilarity index 100

Source: OeNB.
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least an average of one contagious de-
fault across the sample period as sys-
temically important, we find that no 
more than 28 bank accounts, but al-
most all transfer accounts operated by 
central banks, are systemically rele-
vant. If we define systemic relevance as 
a contagion impact of at least 0.1% of 
the average value of transactions settled 
across days, we find that 17 bank ac-
counts and 7 transfer accounts are sys-
temically relevant. In both cases only 
7% to 12% of all bank accounts in
ARTIS and 2% to 3% of all Austrian 
banks are systemically relevant. The 
simulation results suggest that the
ARTIS system is remarkably stable with 
respect to operational incidents at one 
of its participants. The strong conta-
gion impact of the transfer accounts is 
an interesting feature revealed by the 
simulations and suggests that removing 
transfer accounts in the Single Shared 
Platform of TARGET2 can improve
the system’s resilience compared with 
the old TARGET system. 

The time series of average conta-
gious defaults per day is quite volatile. 
We find that the variation of network 
structure across days does not contrib-
ute much to the explanation of the vari-
ation of contagion across days. At this 
stage of our research, network indica-

tors at the network level seem to be of 
limited use for stability analysis. 

Network indicators at the node level 
can have explanatory power. In the 
simulations some of them are corre-
lated with the contagion impact of an 
operational shock to a node. Their ex-
planatory power is higher when the 
analysis focuses on the contagion mea-
sured by the number of banks with un-
settled payments as opposed to the 
value of unsettled payments. It is ques-
tionable at this stage whether network 
indicators contain much additional in-
formation compared with value and 
volume, which have traditionally been 
the focus of stability analysis in simula-
tion studies of operational risk in large-
value payment systems. Furthermore, 
the large number of available network 
indicators at the node level and the huge 
differences in their explanatory power 
pose the problem of data mining. In fu-
ture research, we plan to explore the 
large data set compiled in the simula-
tions to investigate the explanatory 
power of network indicators at the net-
work and at the node level in a multi-
variate framework, which allows for 
controlling for other explanatory vari-
ables, such as beginning-of-day liquid-
ity at the network and at the node 
level. 
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1  Introduction
In work of the Basel Committee on 
Banking Supervision it has been a tradi-
tion to distinguish market risk from 
credit risk and to calculate the respec-
tive capital charges separately; aggre-
gate capital requirements are then
derived by adding up. While it is ac-
knowledged that adding up separate 
market and credit risk numbers is not 
fully satisfactory compared to a model 
that integrates different risk categories, 
regulators mostly feel comfortable with 
this approach because adding up is 
widely considered to give a conserva-
tive estimate of overall capital require-
ments. 

The intuition for this view is based 
on a diversification argument: If mar-
ket risk can be roughly associated with 
the trading book and credit risk can be 
roughly associated with the banking 
book, then these two books can be 
viewed as two subportfolios of a bank’s 
total portfolio. Any coherent risk mea-
sure for the total portfolio will produce 
a risk number which is smaller than the 
combined risk of the banking book and 
the trading book, or at most equal to 
the combined risk. Therefore the 
amount of capital calculated by adding 
up separate risk components will con-
stitute an upper bound. 

In this paper we argue that this view 
is flawed. We show that only if the 
portfolio can be divided into a market 
subportfolio depending just on market 
but not on credit risk factors, and a 
credit subportfolio depending just on 
credit but not on market risk factors, 
will integrated risk capital be smaller 
than the sum of market and credit risk 
capital. We argue that in many practi-
cally relevant risk assessment situations 
it is impossible to neatly separate the 
overall portfolio along the lines of the 
Basel risk categories. It therefore fol-
lows from our analysis that the adding-
up approach can lead to an underesti-
mation of the overall portfolio risk.
Using the example of foreign currency 
loans, we show that this underesti-
mation can be quantitatively signifi-
cant.

Our results lead to an important 
policy conclusion: It cannot in general 
be argued that banks which have imple-
mented the Basel II capital require-
ments deserve a capital relief on the 
grounds that an integrated framework 
would automatically deliver capital sav-
ings not realized under the current ap-
proach of adding up market and credit 
risk capital.

Refereed by:
Peter Raupach,

Deutsche
Bundesbank

Refereed by:
Peter Raupach,

Deutsche
Bundesbank

Is Current Capital Regulation Based
on Conservative Risk Assessment?

We criticize the popular view that separately calculating regulatory capital for market and 
credit risk yields a conservative aggregate risk assessment. We show that this view depends on 
a flawed intuition about diversif ication effects that arise between subportfolios. If a bank’s 
portfolio cannot be neatly divided into two subportfolios along the lines of market and
credit risk, simply adding up the respective results may cause the true portfolio risk to be
underestimated. Using the example of foreign currency loan portfolios, we show that this
underestimation can be quantitatively significant.

JEL classification: G28, G32, G20, C15 
Keywords: Integrated analysis of market and credit risk, risk management, foreign currency 
loans, banking regulation. 

Thomas Breuer, 
Martin Jandač    ka, 
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2  Integrated versus Separate 
Analysis of Market and Credit 
Risk

Current regulation is conceptually 
based upon the distinction between 
market and credit risk. Market risk is 
defined as the risk that the price at 
which a financial position can be sold 
on the market may deteriorate. The 
traditional approach to modeling mar-
ket price changes of positions is to track 
changes in underlying market risk fac-
tors, such as stock or commodity prices, 
exchange rates, or interest rates. Credit 
risk is defined as the risk of not receiv-
ing the promised payment on an out-
standing claim. Credit risk factors de-
termining default losses – such as de-
fault probabilities, loss-given default, 
exposures at default – may be either id-
iosyncratic properties of individual ob-
ligors, or they may be macroeconomic 
and market variables that influence all 
obligors in the same way. That is to say, 
some risk factors may influence both 
market and credit risk. Interest rates, 
for example, are market prices that de-
termine the values of various fixed in-
come instruments, but they affect de-
fault probabilities as well.

Risk assessment is based on portfo-
lio valuation. To this effect, let us as-
sume that a function v:A×E–fi  –fi  –R is given, 
which specifies the value of a portfolio 
in dependence of some vector a∈A of 
credit risk factors, and some vector
e∈E of market risk factors. The separa-E of market risk factors. The separa-E
tion of risk factors into market and 
credit risk factors is just an assumption 
at this stage. For our argument it is not 
important which risk factors are seen as 
either market or credit risk factors. 
What matters is that such a separation 
is made in the first place. In the conclu-
sion we will discuss the failure of this 
assumption as one indication of the
interaction between market and credit 
risk.

Mathematically speaking, market 
risk reflects the value change of a port-
folio which arises from moves in market 
risk factors, on the assumption that credit 
risk factors are constant at some a0:

¤m(e):= v(a0, e)+ v(a0, e0).0).0
The market risk factors e are usually 
market prices. Value changes are calcu-
lated by comparing the portfolio value 
after the change of the risk factors with 
the portfolio value v(a0, e0)0)0  in a refer-
ence scenario (a0, e0).0).0  Assuming coun-
terparties to default in a pure market 
risk analysis amounts to setting the de-
fault probability a0 at zero, or to assum-
ing the distance to default to be infi-
nite. In other words, in a pure market 
risk analysis a0 is assumed to be fixed; 
in our analysis, however, it can take on 
any value. 

Analogously, credit risk analysis deals 
with value changes caused by moves in 
credit risk factors, assuming all market 
risk factors are constant at e0:

¤c(a):=v(a, e0)+ v(a0)+ v(a0 0, e0).0).0
Credit risk factors are usually related to 
the payment ability of counterparties, 
as evidenced by their rating, default 
probabilities, distances to default, or 
estimates of recovery rates. Credit risk 
capital calculations both in Basel II and 
in most portfolio credit risk models as-
sume market risk factors, such as inter-
est rates or exchange rates, to be con-
stant. Only in the more recent inte-
grated risk models do both market and 
credit risk factors vary. Integrated risk is 
related to the value change caused by 
simultaneous moves of market and 
credit risk factors: 

¤v(a, e):= v(a, e)+ v(a0, e0).0).0
Adding up regulatory capital for mar-
ket and credit risk implicitly rests on 
the assumption that integrated value 
changes of the portfolio are approxi-
mated by the sum of value changes
related to both market and credit risk 
factors: 
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  ¤v(a,e)¯¤c(a)+¤m(e). (1)
This corresponds to the approximation 

v(a,e)¯v(a0, e0)+ 0)+ 0 ¤c(a)+¤m(e).
For a general portfolio valuation 

function v(a,e) the approximation 
¤c(a)+¤m(e) may evidently underesti-
mate the true integrated ¤v at times. If 
in some scenario (a,e) the approxima-
tion error 

d(a,e)=¤v(a,e)–¤c(a)–¤m(e)
is negative, we have malign risk inter-
action. (Only if d is non-negative in all d is non-negative in all d
scenarios, is there a benign interaction 
of credit and market risk.) This nega-
tive interaction of risk is caused by the 
non-additivity of the value function v.
The following proposition classifies the 
functions v for which the approxima-
tion error is zero everywhere. 

Proposition 1: The approximation is 
exact, that is ¤v(a,e)=¤c(a)+¤m(e), if and 
only if v has the form
  v(a,e)= v1  v(a,e)= v1  v(a,e)= v (a)+ v2(a)+ v2(a)+ v (e) (2)
In this case the portfolio can be broken 
down into two components, one depending 
only on credit risk factors, the other depen-
ding only on market risk factors. 

This proposition is technically easy 
but conceptually important. In particu-
lar the “only if ” part is interesting. Lin-
ear value functions v fulfill condition 
(2) and are therefore exactly approxi-
mated (for a proof see Breuer et al., 
2007). The components can be real 
subportfolios or fictitious components 
into which single positions can be
broken.

Turning from valuation to risk as-
sessment, the properties of the value-
change functions in various scenarios 
(a,e) carry over to risk measures and 
risk capital. If the parameter space A×E
is equipped with a probability measure, 
the functions ¤v, ¤c, ¤m give rise to 
random variables. (In somewhat sloppy 
notation, we denote these random vari-
ables also as ¤v, ¤c, ¤m.) To these ran-
dom variables one can apply any coher-

ent risk measure ®. The ®(¤(¤( c) we get is 
the risk capital for credit risk. Similarly 
®(¤(¤( m) is the risk capital for market risk.

We measure the effect of an inte-
grated analysis of market and credit risk 
by the index

I v
c mrel : ( )

( ) ( )
=

+
ρ

ρ ρ
∆

∆ ∆

which is well-defined if ®(¤(¤( c)+®(¤(¤( m)>0
and ®(¤(¤( v)≥ 0. In case of negative inter-
risk interaction, IrelIrelI >1, Irel>1, Irel>1, I  is unchanged rel is unchanged rel
if the portfolio is scaled by some factor; 
and IrelIrelI =1.2 means that total risk is 20% 
larger than the sum of credit and mar-
ket risk.

Proposition 2:  In the case of benign in-
teraction of risk (d ≥ 0) separate analysis of 
market and credit risk overestimates true 
risk: 
  ®(¤(¤( v)≤ ®(¤(¤( c)+®(¤(¤( m). (3)
This holds for all subadditive risk measures
®. Otherwise, in the case of malign inter-
action of risk (d<0 somewhere), there exists 
a coherent risk measure ® for which sepa-
rate analysis of market and credit risk un-
derestimates true risk:
  ®(¤(¤( v)>®(¤(¤( c)+®(¤(¤( m). (4)
For a proof see Breuer et al. (2007).

A breakdown of portfolios along 
credit and market risk considerations 
was considered by Dimakos and Aas 
(2004) and Rosenberg and Schuermann 
(2006). In this case v is of the form 
v(a,e)= v1v(a,e)= v1v(a,e)= v (a)+ v2(a)+ v2(a)+ v (e). For such a portfolio 
by proposition 2 the approximation is 
exact, i.e. ¤v(a,e)=¤c(a)+¤m(e). Thus
®(¤(¤( v)=®(¤(¤( c+¤m)≤   ®(¤(¤( c)+®(¤(¤( m) and I  >0
for any subadditive risk measure ®. This 
implies that inter-risk interaction is
always positive for a portfolio with 
credit and market risk separated into 
different subportfolios. Under these 
conditions, the measure provided by 
adding up risk capital for market risk 
and risk capital for credit risk will nec-
essarily be conservative. Because the 
afore-mentioned authors consider only 
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portfolios that may be neatly divided 
into market and credit subportfolios, 
they actually observe diversification
effects from the perspective of an inte-
grated analysis of market and credit 
risk. Yet if there is interaction between 
credit and market risk, such a separa-
tion of risk types into subportfolios is 
not possible. This is the situation we 
consider.

3  Separate versus Integrated 
Risk Assessment of Foreign 
Currency Loan Portfolios

As an example where the need for an 
integrated analysis of market and credit 
risk is obvious and where true risk is 
underestimated under the current reg-
ulatory paradigm we now analyze for-
eign currency loans. Foreign currency 
loans have become a particular concern 
for supervisory authorities because 
households have become inclined to 
take out foreign currency mortgages in 
recent years. Foreign currency-denom-
inated mortgage financing has been
especially popular in Austria and in 
Central and Eastern Europe. Foreign 
currency loans can be seen as a carry 
trade. In a carry trade, an investor takes 
advantage of the differential between 
low borrowing costs in one country 
and high investment yields in another 
country. 

Breuer et al. (2007) study a stylized 
example of a foreign currency loan 
portfolio to establish a rough idea about 
the order an underestimation effect 
might have. They consider a portfolio 
of foreign currency loans with N obli-N obli-N
gors indexed by i=1,...,N. All loans are 
underwritten at the initial time t=0. In 
order to receive the home currency 
amount lilil  an obligor takes a loan of
li  li  l / f (0) units in the foreign currency. The 
bank borrows li  li  l / f (0) units of the foreign 
currency on the interbank market. 
When the loan expires after one period 

at time t=1, which we take to be one 
year, the bank repays the foreign cur-
rency on the interbank market with an 
interest rate rfrfr  while claiming from the f while claiming from the f
customer a home currency amount. 
The latter is exchanged at the rate
f(1) to the foreign currency amount
(li  (li  (l / f (0))(1+r+sf   / f (0))(1+r+sf   / f (0))(1+r+s )f   )f   , which is the original 
loan plus interest rfrfr  rolled over from f rolled over from f
four quarters plus a spread sfsfs . So the 
customer’s payment obligation to the 
bank at time 1 in home currency is 
  oi=li(1+rf   (1+rf   (1+r )f(1)/f(0)+lf   )f(1)/f(0)+lf   i sf   sf   s f(1)/f(0). f   f(1)/f(0). f   (5)
The first term on the right-hand side is 
what the bank has to repay on the inter-
bank market, the second term is the 
spread profit of the bank. For a home 
currency loan the payment obligation 
would be oi=li=li=l (1+rh(1+rh(1+r +sh   )h   )h   , where rhrhr  is the 
interest rate in the home currency and 
sh is the spread to be paid by the cus-
tomer on a home currency loan. 
Whether an obligor will be able to meet 
this obligation depends on his payment 
ability ai. Like in a structural credit risk 
model, we assume that an obligor de-
faults if his payment ability at the end of 
the period is smaller than his payment 
obligation.

The profit of the bank with obligor i 
is therefore 
  vi:=min(ai,oi  )–li  )–li  i(1+rf   (1+rf   (1+r )f(1)/f(0) f   )f(1)/f(0) f   (6)
In this respect f(0) is the known ex-
change rate at time t=0, whereas f(1)
and r are random variables. In the profit r are random variables. In the profit r
function vi the first term is what the ob-
ligor repays and the second term is what 
the bank has to pay on the interbank 
market.

Payment ability is modeled as a 
function of macroeconomic conditions, 
described by real GDP growth and an 
idiosyncratic shock with a log normal 
distribution. The parameters of the log-
normal distribution are calibrated such 
that they match the obligors’ ratings 
and a profit target for the bank. The 
probability law driving the risk factors 
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– exchange rate, interest rate and GDP 
growth – is estimated by a time series 
model capturing macroeconomic inter-
action between countries, the so-called 
global vector autoregressive model 
(GVAR; see Pesaran et al., 2006) We 
use time series of quarterly data. In the 
GVAR these variables are estimated 
taking into account the macroeconomic 
interdependence between Switzerland 
and Austria and their three most im-
portant trading partners – Germany, 
Italy and France – as well as the United 
States. For a more formal discussion 
and details we refer to Breuer et al. 
(2007).

With this stylized model of cash 
flows related to the foreign currency 
loan portfolio and the estimated and 
calibrated probability law for system-
atic and idiosyncratic risk factors, a 
portfolio loss distribution can be simu-
lated using Monte Carlo techniques. 
The example portfolio contains N=100
loans of lilil =EUR 10.000 taken out in 
CHF by customers in the rating class 
B+, corresponding to a default proba-
bility of pi=2%, or in rating class BBB+, 
corresponding to a default probability 
of pi=0.1%.

When applying the traditional ap-
proach to assessing the risks of the 
portfolio, one would look at market 
and credit risk in isolation. From a pure 
market risk point of view, the bank has 
only an open position with respect to 
the spread s as long as no defaults oc-
cur. From a pure credit point of view, 
the portfolio would be naively treated 
as consisting of different obligors with 
their respective default probabilities pi. 
In this case it is obvious why this
approach is naive. The probability of 
default is related to the borrower’s pay-
ment obligation and payment ability as 
well as – as a direct function of the 
market risk factors – to the underlying 
exchange rate, interest rates and GDP 

growth. If obligors default, the bank 
suddenly has bigger open foreign ex-
change positions vulnerable to moves 
in the exchange rate, and this matters 
not only under credit risk consider-
ations but also from a market risk per-
spective. Clearly the two risks have to 
be considered simultaneously here. 
Consequently it is important to cross-
check the capital requirements estab-
lished with an adding-up approach 
against the requirements established 
with an integrated approach. 

Breuer et al. (2007) find the fol-
lowing risk capital values for pure mar-
ket risk, pure credit risk and integrated 
risk, respectively, and consolidate these 
values into an inter-risk interaction in-
dex IrelIrelI :

The rating classes refer to the indi-
vidual loans in the portfolio and å re-
fers to the various quantiles of the loss 
distribution.

These are dramatic effects. De-
pending on the quantile, the true port-
folio risk under the traditional approach 
would be underestimated by a factor 
1.5 to 8. These strong effects clearly 
reflect a malign interaction of market 
and credit risk which cannot be cov-
ered by providing separately for market 
and credit risk. Holding separate risk 
capital for market and for credit risk is 
by far not sufficient to cover the true 
integrated risk capital. This does not 

1

 Rating å RC(¤(¤( m) RC(¤(¤( c) RC(¤(¤( v) I
rel

BBB+ 10% 1,059 0 1,193 1.13
BBB+ 5% 1,234 0 1,522 1.23
BBB+ 1% 1,576 0 3,056 1.94
BBB+ 0.5% 1,698 1 4,641 2.73
BBB+ 0.1% 1,951 3 16,076 8.22

B+ 10% 1,102 795 2,711 1.43
B+ 5% 1,285 1,022 4,420 1.92
B+ 1% 1,641 1,523 11,201 3.54
B+ 0.5% 1,768 1,730 15,658 4.48
B+ 0.1% 2,032 2,257 32,568 7.59
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come as a surprise. The main risk of 
foreign currency loans, namely the 
danger of increased defaults triggered 
by adverse exchange rate moves, is cap-
tured neither by market risk nor by 
credit risk models.

4  Conclusions

In this paper we challenge the tradi-
tional regulatory approach of separat-
ing risks into the familiar categories of 
market and credit risk. We argue that 
this approach is conceptually problem-
atic because many portfolios cannot be 
neatly separated into a market subport-
folio and a credit subportfolio. We ar-
gue that as a consequence risk assess-
ment and the calculation of regulatory 
capital can be seriously flawed. Only if 
a portfolio is separable into market and 
credit subportfolios, can we be sure 
that calculating regulatory capital inde-
pendently for market and credit risk 
will always provide an upper bound for 
the necessary risk capital when added 
up. The current regulatory approach is 
conservative only for separable port-
folios. If portfolio positions depend
simultaneously on market and credit risk simultaneously on market and credit risk simultaneously
factors, the nature of the risk assess-
ment problem changes. If for such a 
portfolio market and credit risk are cal-
culated separately, the portfolio valua-
tion is flawed and will lead to a wrong 
assessment of true portfolio risk. Using 
the example of foreign currency loans, 
we show that under the current regula-
tory concepts we could have a serious 
underestimation effect of the true risk 
of such a portfolio.

These results imply that there is no 
general justification for the presump-
tion that the appropriate regulatory 
capital for a portfolio subject to market 
and credit risk is lower than the sum of 
the regulatory capital calculated sepa-

rately for these risk categories. It can 
therefore not in general be argued that 
banks that have implemented the Basel 
II capital requirements deserve a capital 
relief on the grounds that an integrated 
framework would automatically deliver 
capital savings not realized under the 
current approach.

In keeping with our example of the 
foreign currency loan portfolio, the ex-
change rate may alternatively be inter-
preted2 to be both a market and a credit 
risk factor. The exchange rate is a mar-
ket risk factor because it has an effect 
on the portfolio value in case no de-
faults happen, but it is also a credit risk 
factor because it has an effect on the 
size of default losses. 

If a risk factor affects both market 
and credit risk, one basic assumption of 
our analysis in section 2 fails: Credit 
risk factors are not separate from mar-
ket risk factors. Imposing such a sepa-
ration amounts to committing a model-
ing error in either the market or the 
credit risk model. (This modeling er-
ror is related but not identical to the 
modeling error our analysis reveals in 
the forced separation of a portfolio into 
a market and a credit portfolio.) 

A proper model of credit risk has to 
take into account all risk factors which 
have an effect on default losses. For the 
foreign currency loan portfolio this 
means that the credit risk model has to 
reflect moves of the exchange rate or 
other “market” risk factors which have 
an effect on default losses. It usually 
takes an integrated model to meet this 
requirement rather than a credit risk 
model. Similarly, the market price of a 
position reflects expected default 
losses, even if default has not yet oc-
curred or may never occur. Therefore a 
proper market risk model has to take 
into market value changes caused by 

2 We thank the referee for this suggestion.
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changes in default probabilities, default 
correlations or loss-given default – 
which will in fact only be possible with 
an integrated model. 

In the example of foreign currency 
loans, counting the exchange rate as
either a market or a credit risk factor 
but not as both will underestimate the 
other risk. In our analysis we counted 
the exchange rate among the market 
risk factors and kept it fixed in the 
credit risk analysis. This produced 
credit risk numbers far below the true 
integrated risk, as a comparison of the 

columns RC(¤c) for credit risk capital 
and RC(¤v) for market risk capital v) for market risk capital v
shows. In this interpretational frame-
work our results show that an approxi-
mate credit risk analysis assuming fixed 
values of the market risk factors can 
dramatically underestimate true credit 
risk if market and credit risk interact. 

Both interpretations of our analysis 
imply that a separate calculation of pure 
market risk and pure credit risk is not 
an admissible approximation to inte-
grated risk if market and credit risk
interact. 
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The Central, Eastern and Southeastern European (CESEE) countries have, to some extent, felt 
the impact of the international financial market turbulence observed since July 2007. While 
CESEE markets tended to follow the negative global investor sentiment in general, they per-
formed relatively well compared to other emerging markets. Overall, increases in risk
premiums and asset price losses were rather contained in the region, which may reflect a 
positive impact on investor judgment induced by EU convergence. However, the fact that the 
financial turmoil had a stronger impact on countries with weaker economic fundamentals
and/or insufficient policy credibility shows that correcting overly large economic imbalances 
remains imperative in a relatively fragile international environment.
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1 Introduction1 2 3

Supported by loose monetary condi-
tions in the United States, an environ-
ment of abundant global liquidity pre-
vailed for over half a decade between 
2001 and 2007. In the absence of major 
inflationary pressures, historically low 
interest rate levels contributed to a 
pick-up in credit growth and asset 
prices (mainly in the U.S.A.), thereby 
underpinning consumption and invest-
ment propensity and a strong economic 
momentum. However, the benign
economic and inflationary conditions 
masked increasing vulnerabilities that 
resulted from the mispricing of risk. 
On this note, the abundant availability 
of credit (partly driven by banks’ pro-
active lending strategies geared toward 
higher profits) together with expecta-
tions of an ongoing rise in house prices 
induced many U.S. borrowers with low 

credit standing (subprime borrowers) 
to take on adjustable rate mortgages 
(ARMs) with teaser rates, i.e. tempo-
rarily low introductory interest rates. 
After several years of favorable devel-
opments, the downturn in house prices, 
higher interest payments after the ini-
tial low-interest period and the Federal 
Reserve’s monetary tightening stance 
started to bring about higher default 
rates on subprime and adjustable rate 
mortgages. The related fallouts did not, 
however, remain limited to the U.S. 
subprime mortgage sector. Given the 
stepped-up financial innovation and
integration in the recent decade, credit 
and default risks have been transmitted 
by means of loan securitization and 
structured products (mainly collateral-
ized debt obligations and asset-backed 
securities) via the secondary market to 
other financial market segments (e.g. 
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the Impact of the Recent Global Financial 
Market Turbulence on Central, Eastern and 
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prime mortgages, corporate bonds, 
monoline insurers) and participants
(e.g. banks, hedge funds, mutual funds 
and pension funds, insurance compa-
nies) all over the world, partly under-
pinned by rating agencies’ overly posi-
tive assessment of these structured 
products.

Negative spillover effects, i.e. large 
losses at major international financial 
institutions, a lack of transparency re-
garding the level and dispersion of 
banks’ involvement in subprime or sub-
prime-related businesses and their ex-
posure to bank-owned special invest-
ment vehicles (off-balance sheet items), 
higher liquidity risks given disruptions 
on the interbank market, tightening 
lending conditions and concerns about 
a potential credit crunch, increased
evidence of a substantial adverse impact 
on the real economy and the continu-
ous reassessment of risk all contributed 
to a deepening and widening of the 
current financial turmoil. As a result, 
at the time of writing, the financial 
turmoil closely resembles a major global 
financial and confidence crisis. On this 
account, central banks all around the 
globe stepped in on several occasions 
since mid-August 2007 to address 
heightened liquidity pressures in order 
to (i) ease concerns about an emerging 
credit crunch, (ii) prevent bank failures 
and (iii) mitigate the adverse impact of 
the financial market turmoil on the real 
economy.

The financial turmoil reached the 
CESEE region in the second half of 
2007, which was a record year in many 
respects – not only with regard to 
booming economic growth and histori-
cally low unemployment rates, but also 

with a view to high external imbalances 
(i.e. current account deficit and exter-
nal debt levels) in some countries of the 
region as well as gradually rising infla-
tionary pressures (driven by both
supply- and demand-side factors). 
Against this background, the main aim 
of this study is to assess the impact of 
the global financial turbulence on CE-
SEE financial markets and to highlight
possible areas of macroeconomic and 
financial challenges. The study is orga-
nized as follows: Section 2 gives a brief 
overview of the potential financial 
channels through which the recent tur-
moil might affect the CESEE region. 
Section 3 provides an empirical over-
view of recent financial market devel-
opments in CESEE. Section 4 discusses 
the implications of these developments 
for CESEE by deriving some stylized 
facts against the background of the pre-
vailing macroeconomic setting in the 
countries under review. Section 5 re-
views the policy responses and implica-
tions, while section 6 concludes.

2  Sources and Channels
of Financial Spillovers

Against the background of protracted 
and deepening financial market turbu-
lence at an international scale, it is
interesting to see through which finan-
cial channels4 of contagion this devel-
opment might affect CESEE economies 
and financial markets. In fact, the cur-
rent financial turmoil could hurt the 
CESEE region through various direct 
and indirect channels. In this study, we 
look at the three most important finan-
cial channels, two of them being direct 
and one indirect. The first direct chan-
nel relates to a plunge in the prices

4 Via the real economy channel, disruptions might reach CESEE through slowing domestic demand in the U.S.A. 
and the related slowdown of euro area exports and thus, ultimately, through decreasing euro area demand
for goods and services from the CESEE countries. For more details on the impact of the recent fi nancial market 
turbulence on the real economy, see chapter “Reports” in this Financial Stability Report.
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of financial assets in the portfolio of 
CESEE financial institutions, while the 
second direct channel reflects the dete-
riorating investor sentiment toward 
emerging markets in general and
CESEE in particular (“portfolio inves-
tor view”), manifesting itself in an in-
crease in risk premiums and/or a de-
cline in, or a sudden stop of, net capital 
inflows into the region (mainly in
CESEE countries with a substantial 
stock of foreign portfolio investments). 
Moving on to possible indirect financial 
channels, the third channel relates to a 
situation in which the CESEE region is 
hit, first and foremost, by a severe tight-
ening of global credit conditions that 
affects the region’s major creditors 
(“strategic investor view”) and leads to 
a slowdown in (or, in the worst case, to 
a sudden stop of) capital inflows and, 
subsequently, to an increase in liquidity 
constraints.

Looking at each of these channels in 
turn, the CESEE region appears to be 
largely resilient to the first direct
channel of financial vulnerability. Ac-
cording to last quarter and full-year 
2007 data reported by large CESEE 
banking market players, local banks’ 
exposure to subprime or subprime-re-
lated assets, i.e. asset-backed securities 
(ABS) and collateralized debt obliga-
tions (CDOs), has been negligible to 
date. Generally, given the low market 
penetration by complex financial prod-
ucts and the very small number, or ab-
sence, of specialized financial interme-
diaries (e.g. investment banks), CESEE 
financial sectors are not sophisticated 
enough to be affected directly by the 
subprime crisis. Furthermore, in light 
of banks’ drive to realize their expan-
sion strategies in a highly competitive 
market environment, they prefer to 
capitalize on the strong momentum of 
credit markets in the region and on the 
more profitable local lending business 

rather than to engage in lower-yielding 
foreign structured products. Given the 
still low financial penetration levels and 
relatively high profit margins through-
out the CESEE region, this situation 
will presumably not change much in 
the years ahead. In light of foreign 
banks’ dominant market position 
throughout CESEE, an adverse impact 
might manifest itself only indirectly,
i.e. via the involvement of parent banks 
in subprime or subprime-related busi-
ness. But given the fact that the CESEE 
banking markets are dominated by for-
eign banks with a strong CESEE focus 
(and thus presumably a limited expo-
sure to subprime or subprime-related 
assets) and a long-term commitment 
toward the region, any noise from this 
direction seems to be limited as well. 

The second direct channel, namely 
a loss of investor confidence with re-
gard to emerging markets, may hit the 
CESEE region first and foremost via 
the bond, stock and foreign exchange 
markets. An increase in risk aversion 
toward bond markets would not only 
make financing (both via local and for-
eign currency bonds) less abundant and 
more expensive for governments, but 
would also cause adverse valuation ef-
fects for local financial institutions, 
which in several countries hold large 
volumes of government bonds. A major 
equity market slump could potentially 
have a negative impact on the real econ-
omy by inducing higher savings (to
“rebuild” the suffered loss in wealth), 
reducing consumption propensities and 
slowing investment activity as a result 
of the postponement of planned capital 
increases via the stock market. How-
ever, in light of foreign investors’ pre-
dominance on major CESEE stock ex-
changes and the still relatively small 
proportion of shares in households’
financial assets, the wealth effects of
a major stock market correction in
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CESEE and a related slowdown in
private consumption appear to be rather 
limited.5 Moreover, in predominantly 
bank-based financial systems, like those 
in the CESEE countries, corporates 
have so far only marginally tapped the 
capital market to raise capital. Finally, 
a loss of investor confidence toward 
emerging markets could lead to a more 
or less pronounced weakening of
CESEE currencies, which may not only 
drive up inflation, but also pose a chal-
lenge for the banking sector in coun-
tries with sizeable indirect credit risk 
in the form of foreign currency lending 
to unhedged domestic borrowers. If a 
lasting depreciation of local currencies 
occurred, central banks in the region 
might be forced to hike interest rates to 
comply with their primary objectives 
of price stability, which would in turn 
further weigh on the individual national 
economies. It should also be noted that 
a meltdown of equity and local cur-
rency bond prices and a weakening of 
currencies are not likely to be indepen-
dent phenomena but might reinforce 
each other, resulting in an accumula-
tion of losses from different market 
segments.

The third channel, a severe tighten-
ing of global credit conditions with the 
ultimate result of a slowdown of capital 
inflows to CESEE, might affect CESEE 
economies and financial markets in 
manifold ways: First, heightened liquid-
ity pressures might – via a pick-up in 
global interest rates or credit spreads – 
drive up the financing costs of external 
debt (both private and public), which is 
high and rising in many countries of the 

region (price effect). The drying-up of 
capital inflows into the region (quantity 
effect) could further exacerbate the rise 
in funding costs (of both external and 
domestic debt), cause exchange rate de-
preciation and would most likely also 
necessitate an adjustment in consump-
tion and/or investment volumes. How-
ever, the risk of a sharp slowdown or 
reversal of capital inflows into the
region seems limited at present, given 
the large share of stable capital flows,
i.e. FDI and intercompany loans. 

In this context, it is of relevance 
that the banking sectors in the CESEE 
region are predominantly foreign 
owned. Thus, it cannot be excluded 
that in a worst case scenario, parent 
banks would be forced to cut back lend-
ing altogether (instead of geographi-
cally reallocating funds), which would, 
in turn, also adversely affect their
CESEE subsidiaries for which they rep-
resent one of the main refinancing 
sources. Consequently, sharply decel-
erating credit growth could lead to a 
slowdown in domestic demand (both 
consumption and investment) and thus 
in economic growth. Such a develop-
ment would predominantly hit coun-
tries where the expansion of the do-
mestic deposit base cannot keep pace 
with credit growth, thus causing banks 
to rely on foreign funding to finance 
the expansion of domestic lending. Be-
cause of common creditor linkages,6

there could be the risk of regional con-
tagion if one of the foreign banks active 
in a large number of CESEE countries 
were to encounter severe liquidity 
problems. In most cases, however, for-

5 Investments in mutual and pension funds, however, which represent an increasing portion of households’ fi nancial 
assets (and are to a signifi cant extent invested in domestic and foreign bonds and equities), do represent a channel 
through which households may be affected by asset price losses.

6 Funding to the CESEE region concentrates on a small number of foreign creditor countries from Western Europe 
(most notably Austria, France, Germany and Italy) which are active in a large number of CESEE countries. As a 
result, disruptions might take different directions: from headquarters in one country to subsidiaries in several 
countries or from one of the (larger) subsidiaries to subsidiaries elsewhere via headquarters.
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eign banks consider their operations in 
the CESEE region to be of a long-term 
strategic nature. Therefore, it is rea-
sonable to expect that parent banks will 
try to sustain business activities in
CESEE to benefit from the opportuni-
ties arising from the region’s catching-
up potential in terms of the scale and 
scope of banking activities and from 
generally higher (risk-adjusted) mar-
gins. Against this background, a substi-
tution effect in favor of CESEE coun-
tries (even at the cost of parent banks’ 
home markets) is possible, should for-
eign parent banks be forced to ration 
credit at a group level.

Still on this third channel, increased 
liquidity constraints could hamper the 
financing of real estate projects. A sub-
stantial change in demand and supply 
conditions on the real estate market 
might, in turn, contribute to a collapse 
of real estate prices, which could have 
detrimental effects on both consump-
tion and investment.7 However, for the 
time being, there is no clear evidence 
of an emerging house price bubble in 
CESEE, despite the rapid growth in 
real estate prices observed in recent 
years (particularly in Bulgaria and
Romania). Consequently, at present a 
boom-bust scenario in CESEE housing 
markets appears to be rather limited. 
In fact, the still prevailing mismatch 
between housing demand and supply in 
CESEE and other transition-specific 
factors8 (e.g. the poor quality of exist-
ing housing stock) are likely to continue 
to support the construction industry 
and economic growth. Notwithstand-

ing this benign baseline scenario, it 
should be noted that there have been 
signs of a correction of house price dy-
namics in those CESEE countries or re-
gions (coastal areas, capital cities) 
where house prices had been increasing 
most rapidly over the past few years. 

3  Financial Market
Developments: Country-
Specific Factors Matter

The CESEE countries covered in this 
study have been affected to some extent 
by the international financial turbu-
lence observed since early July 2007, 
both in terms of prices and volumes. 
The adverse international developments 
impacted different financial market 
segments to differing extents, although 
country-specific factors (such as ex-
change rate regimes or market liquid-
ity) imply that the degree of informa-
tion content in capital market data var-
ies across countries.

3.1  Money Markets

Money market spreads against the euro 
area remained broadly stable or even 
decreased in the initial phase of the
financial turmoil, but trended upward 
more or less strongly all over the region 
since December 2007 (see chart 1). 
Among the more advanced CESEE 
countries, Poland and the Czech
Republic saw spreads increase by a rela-
tively moderate 89 and 55 basis points, 
respectively – a development that was 
to some extent driven by recurring 
policy rate hikes. In the Czech Repub-
lic, money market rates are still below 

7 For example, demand could slow down if nonresidents shied away from further house purchases due to growing 
economic uncertainties, or if a hard landing of the domestic economy curbed demand by residents (e.g. through a 
worsening of the income situation). As for supply-side effects, increasing vacancies in some segments of the housing 
market (owing to the increasing supply overhang from the recent housing boom) or “ fire sales” by borrowers or 
banks (owing to difficulties in the debt servicing of (mortgage) housing loans) could have an adverse effect on 
house prices.

8 See Égert and Mihaljek (2007).
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euro area levels; the same holds true for 
Slovakia, where money market spreads 
were even down by 59 basis points in 
the period under review. In Hungary 
spreads remained unchanged from their 
July 2007 levels, as a 100 basis points 
fall in spreads in the second half of 2007 
was counterbalanced by a spread in-
crease of similar magnitude in the first 
quarter of 2008, partly as a result of 
rising political uncertainty ahead of the 
referendum of early March 2008 on se-
lected measures of the fiscal austerity 
package introduced in September 
2006. 

A more pronounced spread increase 
by nearly 300 basis points was observed 
in Romania, however. This develop-
ment was not only driven by a three-
step increase in the policy rate (by alto-
gether 200 basis points) in the first 
quarter of 2008, but also by a pick-up 
in risk premiums against the back-
ground of the country’s high and wid-
ening external imbalances. In Bulgaria, 
money market spreads were up by a no-
ticeable 160 basis points owing to wan-
ing investor confidence against the 
backdrop of rising inflationary and cur-
rent account pressures. Having de-
creased considerably in the first three 
quarters of 2007, money market spreads 
continued to narrow in Turkey since 
October 2007 (albeit at a somewhat 
slower pace), despite policy rate cuts by 
a total of 200 basis points in the same 
period. This seems to reflect an in-
crease in risk premiums owing to rising 
political uncertainty. Croatian money 
market spreads were down 183 basis 
points against their unusually high pre-
crisis level by end-March 2008.9 Al-
though Croatian money market rates 

soared again in January given increased 
need for liquidity at the start of the new 
mandatory reserve maintenance pe-
riod, they normalized soon after fading 
liquidity demand and Hrvatska narodna 
banka’s repeated reverse repo auctions 
eased liquidity pressures.

3.2  Local Currency Bond Markets

So far, the impact of the international 
financial turmoil on interest rate 
spreads of CESEE local currency gov-
ernment bonds against the euro area 
has been rather limited (see chart 2). 
Since the onset of the financial turmoil 
in early July, global emerging market 
bond spreads have increased by some 
105 basis points on average (based on 
the JPMorgan Government Bond Index 
for Emerging Markets – GBI-EM). By 
contrast, the spreads on Slovak local 
currency-denominated government 
bonds remained roughly stable at an
average of 20 basis points (against euro 
area government bonds) in the observa-
tion period. A somewhat more pro-
nounced increase of 60 to 70 basis 
points has been recorded in the Czech 
Republic (starting at a negative spread 
of 20 basis points) and in Russia. How-
ever, this rise in spreads is still much 
lower than the one observed in Asia 
(+90 basis points), Latin America 
(+132 basis points) or the Middle East/
Africa (+116 basis points). Develop-
ments in Poland (+100 basis points) 
were more in line with those in other 
emerging market regions. Out of the 
six CESEE countries included in the 
JPMorgan GBI-EM, only Hungary re-
corded a rise in government bond 
spreads (+285 basis points) that was 
higher than the emerging market aver-

9 According to Hrvatska narodna banka (HNB), soaring money market spreads in June and July 2007 were driven 
inter alia by banks’ continued strong lending activity, higher demand for liquidity in the run-up to the issuance 
of the second tranche of a ten-year kuna government bond in July 2007 and the government’s preparations for 
fi nancing the payment of the third installment of debt to pensioners.
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age.10 The spreads on Turkish lira-de-
nominated government bonds increased 
by 150 basis points during the review 
period, but the picture changes some-
what with end-October 2007 taken as 
a base date. Having narrowed substan-
tially between mid-September and 
mid-October 2007, spreads were some 
290 basis points higher at the end of 
March 2008 than at end-October 2007. 
Spreads in Romania and Bulgaria were 
up by some 65 and 110 basis points, re-
spectively – figures that are below, or 
in line with, global emerging market 
averages.

3.3  Foreign Currency Bond Markets

Since the beginning of the financial 
turbulence, the increase in the spreads 
on euro-denominated sovereign euro-
bonds issued by the Czech Republic, 
Slovakia and Poland has been signifi-
cantly smaller (15 to 35 basis points) 
than that in the average emerging mar-
ket spread (75 basis points, JPMorgan 
Euro EMBI Global Index). The rise in 
the spread on Hungarian eurobonds 
was slightly less pronounced (5 basis 
points) than that of the average market 
spread. However, the spreads on Bul-
garian, Croatian, Romanian and Turk-
ish eurobonds widened more strongly 
than the average emerging market 
spread (by 15, 25, 30 and 35 basis 
points, respectively). Spreads on Rus-
sian U.S. dollar-denominated euro-

bonds widened by 100 basis points, less 
pronouncedly than the overall market 
(143 basis points, JPMorgan EMBI 
Global Index). Common to all coun-
tries is the significant pick-up in spreads 
on euro-denominated sovereign euro-
bond yields since end-February 2008, 
with the most pronounced increases 
observable in Turkey, Hungary and 
Bulgaria (see chart 3). Rising political 
and/or economic risks and – in the case 
of Hungary and Bulgaria – downgrades 
of the rating outlooks on long-term for-
eign currency debt by major rating 
agencies presumably underpinned this 
development.11

Despite temporary declines, five-
year credit default swap (CDS) spreads 
have widened markedly since end-June 
2007, in particular since mid-Decem-
ber 2007 (see chart 4).12 Similarly to 
the developments seen in the case of 
eurobond spreads, Czech, Slovak and 
Polish CDS spreads were affected the 
least by the financial turmoil: Their 
relatively modest 45 to 65 basis point 
rise most likely resulted partly from 
rating upgrades in all three countries at 
end-February and in early March. More 
prominent increases were observed in 
Russia (+105 basis points) and Croatia 
(+115 basis points). Again, CDS spreads 
rose particularly strongly (by 160 to 
185 basis points) in countries with large 
macroeconomic imbalances, i.e. Hun-
gary, Bulgaria, Romania and Turkey. A 

10 When comparing government bond spreads against the euro area in European and non-European emerging
markets, it is important to bear in mind that non-European emerging market bonds (denominated in local curren-
cies) may be benchmarked against U.S. bonds rather than against euro area bonds. Given the signifi cant decline 
in the spread between U.S. and euro area government bond yields, the increase in bond spreads against euro area 
bonds may hence understate the increase in risk premiums in those bonds that are benchmarked against U.S. 
bonds.

11 In early 2008 Fitch revised the rating outlook for Bulgaria downward from stable to negative and Standard & 
Poor’s downgraded the outlook for Hungary from neutral to negative. Similarly, Standard & Poor’s and Fitch 
downgraded Romania’s outlook from stable to negative in November 2007 and January 2008, respectively. By 
contrast, rating agencies upgraded the country rating for the Czech Republic (to A (Standard & Poor’s) and to
A+ (Fitch)) and the outlook for the Slovak Republic ( from stable to positive (Standard & Poor’s)), Poland ( from 
stable to positive (Standard & Poor’s)) as well as Russia ( from stable to positive (Standard & Poor’s)).

12 However, it should be noted that in times of turbulence reduction in market liquidity for this instrument may 
impair the information content of CDS pricing.
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comparison with other emerging coun-
tries does not allow for clear conclu-
sions, as CDS spread developments e.g. 
in Thailand (+72 basis points), China 
(+69 basis points) and Brazil (+100 ba-
sis points) were more favorable than in 
many CESEE countries, while those in 
other emerging countries were in line 
with CESEE developments (e.g. in 
South Africa: +180 basis points) or less 
favorable (e.g. in Argentina: +344 basis 
points).

3.4  Stock Markets

CESEE stock markets have to a large 
extent followed developments in global 
equity markets, which have been hit by 
several waves of stock market correc-
tions since mid-2007 (see chart 5). The 
most pronounced setbacks occurred in 
July and November 2007 as well as in 
January 2008. Although the region suf-
fered sharp corrections in equity prices 
in recent months, by international com-
parison CESEE stock markets have 
weathered the global equity market 
turbulence fairly well. Despite a high 
degree of intraregional heterogeneity, 
the stock indices in the CESEE region 
(as captured by the MSCI EM Eastern 
Europe (MSCI EMEE) index) per-
formed much better than leading stock 
indices in the U.S.A. or Europe. In the 
period under review (June 29, 2007 to 
March 31, 2008), the MSCI EMEE in-
dex even recorded a minor increase of 
0.6% based on the reference date, while 
the Dow Jones Industrial Average fell 
by 8.5% and the EURO STOXX suf-
fered a loss of over 20% during the 
same period. But CESEE stood its 
ground in an emerging market context 
as well. On this note, stock market de-
velopments in CESEE were not only in 
line with those in global emerging mar-

kets (+0.7%), but also superior to
those in Emerging Asia (–0.4%) and the 
Middle East/Africa (–0.1%). Among 
world emerging markets, only Latin 
America (+5%) seems to have per-
formed somewhat better than CESEE.

Stock market developments within 
the CESEE region diverged in recent 
months. The Slovak stock exchange has 
weathered the financial turmoil practi-
cally unscratched and even recorded a 
small increase by 3.3% since the begin-
ning of 2008 – most likely owing to 
positive investor sentiment regarding 
the country’s prospective entry into the 
euro area in 2009. At the same time, 
Bulgaria, Croatia, Romania and Turkey 
witnessed the most pronounced down-
ward corrections, all suffering equity 
price losses of 25% to 30%. While 
growing political uncertainties seem to 
have enforced this development in Tur-
key, the current setback in Croatia 
should be seen in the context of recent 
years’ stock market rallies. Bulgaria 
and Romania seem to have felt the ad-
verse global investor sentiment the 
most, with investors becoming increas-
ingly cautious given high and rising do-
mestic and external economic imbal-
ances in both countries. Stock market 
prices in the Czech Republic, Hungary 
and Poland have contracted by an (un-
weighted) average of 15% since Janu-
ary 1, 2008 – a loss which is somewhat 
higher than the one registered by the 
Dow Jones Industrial Average in the 
same period, but comparable to or 
smaller than those seen in other emerg-
ing markets (e.g. Emerging Asia) and 
Western Europe, respectively. The 
drop in the Russian RTS index was even 
less pronounced (–10.3%), with the 
current boom in raw materials in part 
backing the Russian stock market.
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3.5  Foreign Exchange Markets
In line with stock market develop-
ments, CESEE currencies have been af-
fected by the international financial 
market turbulence in three major waves 
since the onset of the turmoil (see chart 
6). Since end-June 2007, the Romanian 
leu, the Turkish lira and the Hungarian 
forint have suffered the strongest im-

pact, having lost around 16.3%, 14.2% 
and 5.2% against the euro, respectively, 
by the end of the first quarter of 2008. 
Adverse country-specific factors, such 
as political uncertainty (Turkey) and/
or more or less pronounced economic 
imbalances (e.g. Hungary, Romania), 
made these countries particularly vul-
nerable to exchange rate corrections. 
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However, especially the Romanian leu 
and the Turkish lira had undergone 
sizeable nominal appreciations over the 
twelve months to mid-2007. In Hun-
gary, despite high exchange rate volatil-
ity, downward pressures on the forint 
seem to have eased following the adop-
tion of a free floating exchange rate

regime as of February 26, 2008. The 
Russian ruble lost around 6.6% against 
the euro in the period under review, 
while it appreciated by about 8.7% 
against the U.S. dollar, its major refer-
ence currency, and thus kept appreciat-
ing slightly (by some 2%) against its 
currency basket.13 By international 

13 It should be noted, however, that in mid-August – given heightened liquidity pressures in the Russian banking 
system – the Bank of Russia provided liquidity support to banks totaling some USD 20 billion and supported the 
Russian ruble by repeated foreign exchange rate interventions.
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comparison, any exchange rate losses 
(against the euro) of CESEE countries 
have been considerably smaller since 
the onset of the financial turmoil than 
those suffered by other emerging mar-
kets.14

Remarkably, the Czech koruna, the 
Polish zloty and the Slovak koruna have 
withstood the regional downward pres-
sures, and have even gradually appreci-
ated (more or less strongly) since early 
July 2007. In the case of the Czech
Republic, this appreciation is likely to 
have been the result of the Czech koru-
na’s role as a funding currency of carry 
trades and the ensuing unwinding of 
such trades during the financial market 
turbulence. The monetary tightening 
seen in the observation period might 
have added to this development as well. 
The Polish zloty has appreciated con-

siderably since October 2007, in line 
with increased foreign investor confi-
dence driven by the prospect of a more 
liberal economic course following a 
change in government. Similarly the 
Slovak koruna has strengthened consid-
erably since end-January 2008, mainly 
on the back of market expectations re-
garding a possible revaluation of the 
Slovak koruna’s ERM II central rate in 
the run-up to the country’s targeted 
entry into the euro area at the begin-
ning of 2009. Under their prevailing 
exchange rate regimes, the Croatian 
kuna (tightly managed float with the 
euro as an anchor currency) and the 
Bulgarian lev (currency board against 
the euro) remained practically unaf-
fected by the global financial market 
turbulence.

14 In the period under review, the South African rand lost 25.4% in value, while the Argentine peso and the Thai 
baht depreciated by 16.9% and 14.4%, respectively. Moreover, most CESEE currencies have even recorded much 
smaller losses than the currencies of more developed economies, such as the Icelandic króna ( 30.7%) or the New 
Zealand dollar (–12.8%). In this comparison, it is important to note that the currencies of several non-European 
emerging countries are benchmarked to the U.S. dollar rather than to the euro and that the comparably steeper 
depreciation of these currencies against the euro in part refl ected the movements of the EUR/USD exchange 
rate.
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3.6  The Volume of Financial Flows
According to data available from the 
Bank for International Settlements 
(BIS) for the first three quarters of 
2007 (see chart 7), total financial flows 
into developing economies have fallen 
sharply, in terms of volumes, from over 
USD 200 billion in the second quarter 
of 2007 to USD 115 billion in the third 
quarter. However, while financial flows 
to the Middle East/Africa, Asia-Pacific 

and Latin America/the Caribbean 
dropped dramatically in the third quar-
ter of 2007, they increased in Emerg-
ing Europe, which received some two-
thirds of the total financial flows
directed to developing economies.

Available balance of payments data 
for the fourth quarter of 2007 do not 
indicate reduced capital inflows (see 
chart 8) either, even though in some 
countries a change in the maturity 

Financial Flows: FDI, Portfolio Investment and Other Investment
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structure of financial inflows was ob-
servable given a shift toward more 
short-term flows. Quarterly data of
financial flows (FDI, portfolio invest-
ment, other investment) up to the 
fourth quarter of 2007 point partially 
to a somewhat higher volatility of
financial flows in recent months, albeit 
following a protracted period of heavy 
capital inflows. In particular, stronger 
movements of inflows and outflows of 
portfolio and other investment were 
observable whereas net FDI inflows
remained more or less unchanged.15

4  Implications of Recent Financial 
Market Developments for 
CESEE

So far, financial market developments 
in CESEE do not provide strong indica-
tion for a massive worsening in investor 
sentiment specifically toward CESEE, 
neither with respect to asset prices nor 

with respect to volumes. In general, 
CESEE markets tended to follow the 
negative global investor sentiment, but 
performed relatively well compared to 
other emerging markets. Less pro-
nounced direct economic ties with
the U.S.A., the “EU/euro area halo” 
effect16 and the sustained good me-
dium-term economic prospects of the 
region (despite rising economic imbal-
ances in some countries) still seem to 
bolster investors’ confidence in the re-
gion. Within the region, countries with 
the largest economic imbalances and/
or insufficient policy credibility as well 
as countries which had previously ex-
perienced strong capital inflows cou-
pled with particularly high asset valua-
tion were affected more than others by 
the financial turmoil, implying in-
creased differentiation by foreign inves-
tors.

15 In some cases, however, FDI infl ows were determined by large privatization projects (e.g. the takeover of the
Romanian Banca Comerciala Romana (BCR) by the Austrian Erste Bank Group) that resulted in strong capital 
movements.

16 See Luengnaruemitchai and Schadler (2007).

Table 1

Key Indicators of External and Financial Vulnerability

Combined 
current and 
capital
account
balance1

FDI coverage 
of the com-
bined current 
and capital 
account 
deficit in %

Total gross 
external
debt1, 2

Reserve
assets1, 2

Growth of 
credit to the 
real sector3real sector3real sector

Foreign
currency 
lending4

GDP3 Inflation5

2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007

Bulgaria –17.1 –20.3    135.1    100.7   80.7   97.3   32.9   38.8   15.4   48.5   45.1   50.0   6.3   6.2   6.1   11.4   
Czech Republic –2.9 –2.4    113.2    173.0   38.1   39.5   20.8   18.4   17.5   22.3   10.4   9.1   6.4   6.5   1.5   5.1   
Hungary –5.3 –4.0    52.5    26.0   91.4   96.5   18.2   16.2   15.7   7.4   49.6   57.2   3.9   1.3   6.6   7.2   
Poland –2.6 –2.6    113.0    148.7   46.5   50.7   12.9   13.9   19.5   29.0   27.0   24.2   6.2   6.5   1.4   3.7   
Romania –10.5 –13.2    85.1    44.1   28.0   27.9   21.8   20.9   45.4   48.1   47.4   54.3   7.9   6.0   4.9   6.8   
Slovakia –7.1 –4.8    95.5    74.9   54.8   54.9   21.6   22.6   21.7   19.2   20.0   21.3   8.5   10.4   3.7   2.3   

Croatia –8.1 –8.4    93.0    101.8    85.6    87.8    25.5    24.8    18.4    13.0    71.7    61.4    4.8    5.6   2.0   4.6   
Turkey –6.1 –5.8    58.0    52.5    37.3    35.0    11.1    10.4    40.9    17.1    13.5    10.6    6.9    4.5   9.7   8.4   
Russia 9.6  5.3   –10.0   –9.9    30.3    26.6    31.0    33.7    34.2    40.0    22.1    20.1    7.3    8.1   9.0   11.6   

Source: Eurostat, national central banks, national statistical off ices.
1 % of GDP.
2 End of period.
3 Year on year change in %. The real sector comprises credit to the nonbank nongovernment sector.
4 Share of foreign currency loans in loans to the nongovernment sector in %. 
5 December, year on year change in %.
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A closer look at key indicators of 
economic vulnerability (see table 1) in-
dicates that the position of the two 
Southeastern European EU Member 
States, Bulgaria and Romania, as well 
as that of the EU candidate countries 
Croatia and Turkey is weaker than that 
of the other countries in the region. 
Among the Central European econo-
mies, Hungary stands out negatively, 
given its weak growth performance and 
other less favorable economic funda-
mentals (e.g. inflation, external posi-
tion). In these countries high external 
imbalances in the form of considerable 
deficits on the combined current and 
capital accounts go hand in hand with 
substantial external financing needs. 
As a result, Bulgaria, Hungary and 
Croatia have accumulated fairly high 
levels of gross external debt. Notewor-
thy, in some countries (particularly in 
Bulgaria, Hungary, Romania and Croa-
tia) the corporate sector’s dependence 
on external financing sources is rela-
tively strong. In this context, recent 
downgrades by major rating agencies 
(e.g. regarding Bulgaria, Romania, and 

Hungary) could possibly aggravate ex-
ternal vulnerabilities in the respective 
countries.17 In addition, given signs of 
economic overheating in Bulgaria and 
Romania, domestic economic imbal-
ances are increasing as well, as is mani-
fest from mounting core inflationary 
pressures, tight labor market condi-
tions, brisk credit growth and (in
Romania) lax fiscal policies. Relatively 
high and increasing foreign exchange 
reserves, however, indicate sustained 
capital inflows and can provide signifi-
cant cushion against external shocks. 
Similarly, low public debt levels in most 
countries and a more mature institu-
tional setting (as compared to the early 
years of transition) might bolster inves-
tor confidence in the region.

In the Southeastern EU Member 
States and in the EU candidate coun-
tries, high credit growth – often refi-
nanced by banks abroad (mainly parent 
institutions) and potentially used for 
nonproductive purposes like consump-
tion or house construction – has added 
to domestic and external imbalances. 
With households and nonbank corpora-

17 See Kim and Wu (2008).
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tions having rapidly accumulated debt 
over the past few years, possibly based 
on overoptimistic income expectations, 
a significant slowdown in foreign fi-
nancing and the subsequent economic 
downturn may undermine these expec-
tations and lead to debt servicing diffi-
culties. However, the latest data on the 
development of credit growth to the 
private sector do not yet indicate a 
widespread change in banks’ lending 
behavior in response to the global
financial market turbulence. In most 
countries, credit growth even acceler-
ated in the second half of 2007 in nom-
inal terms (see chart 9). A notable ex-
ception is Croatia, where credit growth 
decelerated gradually in 2007 owing to 
the additional prudential and adminis-
trative measures introduced by the cen-
tral bank with a view to reducing the 
country’s high and rising external im-
balances.

In many countries in addition to 
cross-border foreign currency borrow-
ing by nonbank corporations the high 
share of foreign currencies in domestic 
lending (predominantly euro and Swiss 
franc) represents a further risk in case 
of a lasting and substantial depreciation 
of the domestic currencies. In this re-
spect, only Croatia and Poland seem to 
have registered some slowdown in for-
eign currency lending as a consequence 
of administrative and prudential mea-
sures or central bank guidance.

5  Policy Response and
Implications

Since CESEE financial markets have so 
far weathered the recent global turbu-
lence fairly well, none of the central 
banks of the countries covered in this 

study (with the exception of the Bank 
of Russia) had to provide liquidity sup-
port to the banking system.18 Similarly, 
none of the countries has so far eased 
its monetary policy stance via interest 
rate cuts to offset any potential negative 
effects of the financial turmoil on eco-
nomic activity. On the contrary, many 
central banks in the region (e.g. in the 
Czech Republic, Hungary, Poland, Ro-
mania and Russia) have already tight-
ened their monetary policies (see chart 
10) in response to re-emerging infla-
tionary pressures over the final months 
of 2007, while Slovakia kept its key 
policy rate stable for the time being. A 
notable exception, however, is the 
Turkish central bank, which has low-
ered its policy rate by a total of 225 ba-
sis points since mid-2007, albeit start-
ing from a very high base given the
relatively tight monetary conditions 
prevailing since mid-2006. In some 
countries, monetary conditions have 
been additionally tightened by exchange 
rate appreciation (most notably in the 
Czech Republic, Slovakia, and Poland).

But even if inflation pressures were 
lower, the scope for monetary policy to 
accommodate a shock would seem to 
be modest in many CESEE countries. 
First, in light of fixed (Bulgaria) or 
quasi-fixed (Croatia) exchange rate
regimes and ERM II participation
(Slovakia), CESEE central banks’ room 
for monetary policy maneuvering is 
limited. Second, in some countries of 
the region the high degree of currency 
substitution constrains the effective-
ness of the interest rate channel as a 
monetary transmission mechanism.

Fiscal policy in the region has not 
reacted to the current financial turmoil 

18 Given many Russian banks’ heavy reliance on the interbank market and increasingly tight liquidity conditions in 
the initial phase of the fi nancial turmoil, the Bank of Russia not only provided liquidity support (mainly in
August 2007), but also temporarily lowered the minimum reserve rate and reduced the amount of collateral
required from commercial banks that use its lending facilities.
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and the worsening of external eco-
nomic and financial market conditions. 
Improvements in the fiscal balances in 
2007 were largely driven by cyclical 
developments (i.e. revenue overperfor-
mance), while the underlying fiscal 
stance has tended to be procyclical in 
most countries. Given large and in-
creasing external and/or internal im-
balances in most countries and rather 
weak structural budget positions in 
some of them, the room for fiscal pol-
icy to cope with increased macroeco-
nomic risks appears to be limited. It 
should also be noted that there is hardly 
any room for an income policy stimulus 
to support consumption, considering 
recent rapid wage growth which led to 
an acceleration of unit labor cost dy-
namics in many of the countries.

6  Conclusion

Major disruptions originating from the 
U.S. subprime crisis have shaken finan-
cial markets worldwide in several waves 
since July 2007. During these turbu-
lent times, CESEE financial markets 

have also been affected to some extent 
by global financial market develop-
ments – an indication that CESEE’s
financial market integration into Euro-
pean and global structures has deep-
ened in recent years. However, given 
the fact that the global financial turmoil 
is still ongoing and many underlying 
real and financial data are published 
with a more or less considerable time 
lag, it is not yet possible to fully assess 
the impact of the financial turmoil on 
CESEE. Nevertheless, a few prelimi-
nary conclusions can already be drawn 
from recent developments.

For CESEE, the risk of a direct 
spillover of a U.S. economic slowdown 
seems rather low. However, if an eco-
nomic downturn in the U.S.A. caused 
a marked slowdown in euro area 
growth, exports and current account 
positions of CESEE countries would be 
adversely affected. Risk propagation 
through financial market linkages could 
be expected to play a more prominent 
role and manifest itself in an increase
in funding costs and/or a decrease in
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financial flows. These risks could be 
triggered by a further reduction of risk 
appetite toward emerging markets in 
general or Emerging Europe in particu-
lar, or if foreign parent banks in the 
mostly foreign-owned banking systems 
of the CESEE countries were forced to 
seriously cut back lending. In this
respect, the concentration of foreign 
creditors on a few Western European 
countries (most notably Austria, 
France, Germany and Italy) active 
throughout the region could, in the 
worst case, drive up the risk of conta-
gion.

Against this background and despite 
major corrections in all financial mar-
ket segments, CESEE financial markets 
so far seem to have weathered relatively 
well the international financial market 
turbulence that started in July 2007 
and was accompanied by a tightening of 
global liquidity conditions and the re-
pricing of risk. In general, asset price 
losses and increases in risk premiums 
were contained in the region. However, 
developments were not homogenous, 
with countries and financial market 
segments being hit by the turmoil to 
different extents. In line with expecta-
tions, the countries with the largest 
economic imbalances and/or insuffi-
cient policy credibility as well as coun-
tries which had previously experienced 
strong capital inflows coupled with 
strong rises in asset valuations and 
buoyant aggregate demand (Hungary, 

Romania, Bulgaria, Croatia, Turkey 
and Russia) felt the strongest impact. 
However, it should be borne in mind 
that country-specific factors may com-
promise the information content of 
capital market data and conceal under-
lying market pressure. The perfor-
mance of some market indicators (e.g. 
spreads on local currency-denominated 
bonds in Hungary, exchange rate in Ro-
mania) suggests that market partici-
pants have started to place more em-
phasis on country-specific signs of eco-
nomic vulnerability. Thus, if interna-
tional market turbulence persists or 
strengthens further, this would exert 
additional pressure on countries with 
relatively weaker macrofundamentals. 
Therefore, bringing back existing (in 
particular external) imbalances to more 
sustainable levels in the near future re-
mains a precondition for preventing the 
loss of investor confidence in a rela-
tively fragile international environment 
that is characterized by a more perma-
nent reassessment of risks. At the same 
time, for some countries growing li-
quidity constraints – as long as the pro-
cess is orderly and does not turn dis-
ruptive – could help contain overheat-
ing pressures and thus put economic 
growth and convergence on a sounder 
footing and provide an incentive for 
pushing forward with crucial economic 
reforms in the face of worsening financ-
ing conditions.
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International Environment

Table A1

Exchange Rates

2004 2005 2006 2007 2004 2005 2006 2007

Year 2nd half

Period average (per EUR 1)

U.S. dollar 1.24 1.24 1.26 1.37 1.25 1.21 1.28 1.40
Japanese yen 134.40 136.86 146.06 161.25 135.75 137.51 149.97 162.87
Pound sterling 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.69
Swiss franc 1.54 1.55 1.57 1.64 1.53 1.55 1.58 1.65
Czech koruna 31.90 29.78 28.34 27.75 31.36 29.49 28.18 27.37
Hungarian forint 251.68 248.06 264.20 251.31 247.37 248.71 267.71 252.35
Polish zloty 4.53 4.02 3.89 3.78 4.33 3.96 3.90 3.72
Slovak koruna 40.02 38.59 37.20 33.77 39.74 38.57 36.84 33.50
Slovenian tolar1 239.06 239.56 239.60 239.64 239.06 239.56 239.60 239.64

Source: Thomson Financial. 
1 From January 1, 2007: irrevocable conversion rate against the euro.

Table A2

Key Interest Rates

2004 2005 2006 2007

June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31

End of period, %

Euro area 2.00 2.00 2.00 2.25 2.75 3.50 4.00 4.00
U.S.A. 1.25 2.00 3.25 4.25 5.25 5.25 5.25 4.25
Japan 0.002 0.002 0.001 0.004 0.027 0.275 0.610 0.46
United Kingdom 4.50 4.75 4.75 4.50 4.50 5.00 5.50 5.50
Switzerland1 0.00–1.00 0.25–1.25 0.25–1.25 0.50–1.50 1.00–2.00 1.50–2.50 2.00–3.00 2.25–3.25
Czech Republic 2.25 2.50 1.75 2.00 2.00 2.50 2.75 3.50
Hungary 11.50 9.50 7.00 6.00 6.25 8.00 7.75 7.50
Poland 5.25 6.50 5.00 4.50 4.00 4.00 4.50 5.00
Slovak Republic 4.50 4.00 3.00 3.00 4.00 4.75 4.25 4.25
Slovenia2 4.00 4.00 4.00 4.00 3.25 3.50 4.00 4.00

Source: Eurostat, Thomson Financial, national sources.
1 SNB target range for three-month LIBOR.
2 Until January 2003: off icial interest rate; since February 2003: interest rate for 60-day tolar bills issued by Banka Slovenije; from 2007 onwards: see Euro area.
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Table A3

Short-Term Interest Rates

2004 2005 2006 2007 2004 2005 2006 2007

Year 2nd half

Three-month rates, period average, %

Euro area 2.11 2.19 3.08 4.28 2.12 2.22 3.35 4.55
U.S.A. 1.62 3.57 5.20 5.30 1.95 3.97 5.40 5.25
Japan 0.09 0.09 0.31 0.73 0.09 0.09 0.44 0.81
United Kingdom 4.59 4.70 4.80 5.95 4.48 4.59 4.97 6.23
Switzerland 0.47 0.80 1.51 2.55 0.62 0.83 1.73 2.74
Czech Republic 2.36 2.01 2.30 3.10 2.60 1.95 2.50 3.52
Hungary 11.29 7.02 6.99 7.88 10.62 6.18 7.74 7.69
Poland 6.20 5.29 4.21 4.74 6.75 4.61 4.20 5.16
Slovak Republic 4.68 2.93 4.32 4.34 4.05 3.02 4.93 4.33
Slovenia1 4.66 4.03 3.58 4.28 4.05 4.02 3.54 4.61

Source: Thomson Financial. Source: Thomson Financial.
1 From 2007 onwards: see Euro area.

Table A4

Long-Term Interest Rates

2004 2005 2006 2007 2004 2005 2006 2007

Year 2nd half

Ten-year rates, period average, %

Euro area 4.10 3.41 3.83 4.31 4.06 3.30 3.91 4.42
U.S.A. 5.02 4.54 4.88 4.80 5.00 4.50 4.86 4.76
Japan 1.49 1.37 1.74 1.67 1.57 1.39 1.76 1.68
United Kingdom 4.85 4.39 4.45 4.92 4.81 4.25 4.53 4.94
Switzerland 2.74 2.10 2.52 2.93 2.72 2.01 2.55 3.06
Czech Republic 4.75 3.51 3.78 4.28 4.80 3.45 3.88 4.55
Hungary 8.19 6.60 7.12 6.74 8.15 6.34 7.31 6.72
Poland 6.90 5.22 5.23 5.48 6.90 4.93 5.42 5.67
Slovak Republic 5.03 3.52 4.41 4.49 4.97 3.36 4.69 4.64
Slovenia 4.68 3.81 3.85 4.53 4.49 3.73 3.93 4.65

Source: Eurostat, national sources.

Table A5

Corporate Bond Spreads

2004 2005 2006 2007 2004 2005 2006 2007

Year 2nd half

Period average, percentage points

Spreads of 7- to 10-year Euro area corporate bonds against euro area government bonds of same maturity

AAA 0.20 0.12 0.18 0.27 0.20 0.10 0.19 0.34
BBB 0.84 0.98 1.24 1.26 0.77 1.06 1.25 1.51

Spreads of 7- to 10-year U.S. corporate bonds against U.S. government bonds of same maturity

AAA 0.17 0.14 0.33 0.65 0.12 0.17 0.38 0.87
BBB 0.73 0.76 1.03 1.50 0.68 0.81 1.14 1.87

Source: Merrill Lynch via Thomson Financial.
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Table A6

Stock Indices1

2004 2005 2006 2007 2004 2005 2006 2007

Year 2nd half

Period average

Euro area: EURO STOXX 251 294 357 416 252 309 367 417
U.S.A.: S&P 500 1,131 1,207 1,311 1,477 1,134 1,228 1,339 1,492
Japan: Nikkei 225 11,181 12,421 16,124 16,984 11,090 13,399 16,044 16,455
Austria: ATX 1,980 2,996 3,938 4,619 2,124 3,326 3,934 4,601
Czech Republic: PX50 828 1,256 1,479 1,776 885 1,361 1,482 1,814
Hungary: BUX 11,752 19,018 22,515 26,097 12,833 21,130 22,544 27,347
Poland: WIG 24,109 29,568 43,090 58,995 24,841 32,292 46,247 60,473
Slovak Republic: SAX16 213 437 403 422 243 452 400 434
Slovenia: SBI20 4,571 4,676 5,223 9,822 4,774 4,535 5,697 11,544

Source: Thomson Financial.
1  EURO STOXX: December 31, 1986 = 100, S&P 500: December 30, 1964 = 100, Nikkei 225: March 31, 1950 = 100, ATX: January 2, 1991 = 1000, PX50: April 6, 1994 = 100, 

BUX: January 2, 1991 = 100, WIG: April 16, 1991 = 100, SAX16: September 14, 1993 = 100, SBI20: January 3, 1994 = 100.

Table A7

Gross Domestic Product

2004 2005 2006 2007 2004 2005 2006 2007

Year 2nd half

Annual change in %, period average

Euro area 2.3 1.7 2.8 2.6 2.1 2.0 3.1 2.5
U.S.A. 3.6 3.1 2.9 2.2 2.3 3.0 3.2 3.3
Japan 2.7 1.9 2.4 2.1 3.2 3.1 2.5 2.7
Austria 2.3 2.0 3.3 3.4 2.0 2.5 2.2 1.9
Czech Republic 4.5 6.4 6.4 6.5 4.9 6.6 6.2 6.4
Hungary 4.8 4.1 3.9 1.3 4.8 4.4 3.8 0.8
Poland 5.4 3.6 6.2 6.5 4.4 4.4 6.6 6.3
Slovak Republic 5.2 6.6 8.5 10.4 5.5 6.9 8.6 11.8
Slovenia 4.4 4.1 5.7 6.1 4.6 3.9 6.2 5.6

Source: Eurostat, national sources.
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Table A8

Current Account

2004 2005 2006 2007 2004 2005 2006 2007

Year 2nd half

% of GDP, cumulative

Euro area 0.8 0.1 –0.2 0.0 0.7 –0.2 0.2 0.4
U.S.A. –5.4 –5.9 –6.1 –5.3 –5.8 –6.2 –6.1 –5.4
Japan 3.7 3.6 3.9 4.8 3.6 3.7 4.0 2.6
Austria 2.4 3.0 3.5 4.7 –1.1 0.3 2.1 2.4
Czech Republic –5.3 –1.6 –3.1 –3.0 –6.5 –3.0 –5.1 –4.4
Hungary –8.4 –6.8 –6.1 –5.0 –7.7 –6.9 –5.1 –4.6
Poland –4.0 –1.2 –2.7 –3.7 –2.9 –1.6 –2.8 –3.4
Slovak Republic –7.8 –8.4 –7.0 –5.4 –8.0 –9.6 –7.3 –6.7
Slovenia –2.7 –2.0 –2.8 –4.8 –3.0 –3.0 –4.9 –6.5

Source: Eurostat, European Commission, Thomson Financial, national sources.

Note:  Due to seasonal f luctuations, the comparability of half-year f igures with yearly f igures is limited. The half-year f igures for the U.S.A. are based on seasonally adjusted nominal 
GDP data.

Table A9

Inflation

2004 2005 2006 2007 2004 2005 2006 2007

Year 2nd half

Annual change in %, period average

Euro area 2.1 2.2 2.2 2.1 2.3 2.3 2.0 2.4
U.S.A. 2.7 3.4 3.2 2.8 3.2 3.8 2.9 3.2
Japan 0.0 –0.3 0.3 0.0 0.2 –0.4 0.5 0.2
Austria 2.0 2.1 1.7 2.2 2.2 2.0 1.7 2.6
Czech Republic 2.6 1.6 2.1 3.0 2.9 1.9 1.7 3.8
Hungary 6.8 3.5 4.0 7.9 6.5 3.4 5.5 7.2
Poland 3.6 2.2 1.3 2.6 4.6 1.5 1.4 3.0
Slovak Republic 7.5 2.8 4.3 1.9 6.8 2.9 4.1 1.9
Slovenia 3.7 2.5 2.5 3.8 3.6 2.4 2.4 4.6

Source: Eurostat.
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The Real Economy in Austria

Table A10

Financial Investment of Households

2004 2005 2006 20073 2004 2005 2006 20073

Year 2nd half

Transactions, EUR million

Currency and deposits1 6,048 5,641 6,746 12,810 3,451 2,281 4,277 5,539
Securities (other than shares)2 2,490 1,520 1,252 3,751 510 651 634 1,849
Shares (other than mutual fund shares) 962 1,778 2,227 –342 428 213 26 638
Mutual fund shares 2,883 3,761 2,431 –137 931 2,224 644 –701
Insurance technical reserves 4,630 6,375 5,804 3,921 2,037 2,782 2,982 1,381
Total financial investment 17,013 19,075 18,460 20,003 7,357 8,151 8,563 8,706

Source: OeNB.
1 Including loans and other assets.
2 Including f inancial derivatives.
3 Preliminary data.

Table A11

Household Income, Savings and Credit Demand

2004 2005 2006 2007

Year

Year-end, EUR billion

Net disposable income 144.8 151.1 157.5 . .
Savings 12.9 14.1 15.3 . .
Saving ratio in %1 8.9 9.3 9.7 . .
MFI loans to households 98.33 111.27 115.48 123.06

Source: Statistics Austria (national accounts broken down by sectors), OeNB (f inancial accounts).
1 Saving ratio = savings / (disposable income + increase in accrued occupational pension benef its).

Table A12

Financing of Nonfinancial Corporations

2004 2005 2006 20071 2004 2005 2006 20071

Year 2nd half

Transactions, EUR million

Securities (other than shares) 2,909 4,252 2,854 4,364 1,871 3,191 1,726 2,942
Loans 4,859 6,749 6,299 13,933 3,869 3,968 2,057 5,821
Shares and other equity2 4,592 60,292 5,772 14,306 470 2,738 225 5,589
Other accounts payable 561 560 1,927 298 444 –725 804 –238
Total debt 12,921 71,853 16,852 32,901 6,654 9,172 4,812 14,114

Source: OeNB.
1 Preliminary data.
2 Including other equity of domestic SPE held by nonresidents (data are included from 2005 onwards).
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Table A13

Insolvency Indicators

2004 2005 2006 2007 2004 2005 2006 2007

Year 2nd half

EUR million

Default liabilities 2,540 2,426 2,569 2,441 1,371 1,392 1,468 1,290

Number

Defaults 2,972 3,203 3,084 3,023 1,503 1,651 1,537 1,475

Source: Kreditschutzverband von 1870.

Table A14

Selected Financial Ratios of the Manufacturing Sector

2004 2005 2006 2007

Median, %

Self-financing and investment ratios
Cash flow, as a percentage of turnover 8.05 7.55 7.55 . .
Investment ratio1 1.88 0.99 2.11 . .
Reinvestment ratio2 59.09 45.00 79.10 . .
Financial structure ratios
Equity ratio 15.43 22.87 20.47 . .
Risk-weighted capital ratio 20.99 29.43 27.07 . .
Bank liability ratio 39.96 32.01 33.29 . .
Government debt ratio 9.11 8.64 9.17 . .

Source: OeNB.
1 Investments x 100 / net turnover.
2 Investments x 100 / credit write-offs.
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Financial Intermediaries in Austria1

1 Since 2007, the International Monetary Fund (IMF) has published Financial Soundness Indicators (FSI) for Austria (see also www.imf.org). The 
tables below have therefore been expanded to include FSI as computed by the OeNB for banks operating in Austria.

Table A15

Total Assets and Off-Balance-Sheet Operations

2004 2005 2006 2007

June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31

End of period, EUR million

Total assets on an unconsolidated basis 636,035 652,758 697,505 725,761 765,258 797,758  859,343  899,538 
of which: total domestic assets 441,250 452,306 463,815 479,817 493,966 504,237  518,713  548,533 

total foreign assets 194,785 200,452 233,690 245,943 271,292 293,521  340,630  351,005 
Interest rate contracts 1.891,262 1.241,189 1.266,274 1.247,825 1.278,429 1.360,613  1.450,249  1.689,633 
Foreign exchange derivatives 255,755 216,284 245,677 240,564 264,876 279,686  369,009  346,969 
Other derivatives 17,375 8,490 15,916 17,731 21,751 20,103  21,067  19,381 
Derivatives total 2.164,392 1.465,963 1.527,867 1.506,120 1.565,056 1.660,402  1.840,325  2.055,983 

Total assets on a consolidated basis x 732,780  789,045 847,627 874,322 927,751  1.037,390 1.073,221

Source: OeNB.

Note: Data on off-balance-sheet operations refer to nominal values.

Table A16

Profitability on an Unconsolidated Basis

2004 2005 2006 2007 2004 2005 2006 2007

1st half Year

End of period, EUR million

Net interest income 3,530 3,547 3,562  3,568 7,131 7,094 7,170 7,399
Income from securities and participating interests 990 1,125 1,198  1,387 2,076 2,700 2,878 3,521
Net fee-based income 1,671 1,903 2,169  2,453 3,387 3,941 4,301 4,710
Net profit/loss on financial operations 310 333 446  361 607 642 688 290
Other operating income 590 621 686  758 1,255 1,333 1,581 1,592
Operating income 7,091 7,530 8,062  8,527 14,457 15,710 16,618 17,512

Staff costs 2,382 2,418 2,624  2,654 4,859 5,036 5,451 5,468
Other administrative expenses 1,511 1,628 1,706  1,800 3,108 3,332 3,516 3,703
Other operating expenses 780 776 838  843 1,748 1,694 1,828 1,678
Total operating expenses 4,673 4,822 5,168  5,297 9,715 10,063 10,795 10,849

Operating profit/loss 2,418 2,708 2,894  3,230 4,742 5,647 5,823 6,663

Net risk provisions from credit business1 1,730 1,610 1,637 1,257 2,094 2,014 1,845 2,012
Net risk provisions from securities business1 –579 –101 –723 –404 –1,154 –408 –2,875 –430
Annual surplus1 2,824 2,887 3,931  4,702 3,233 3,734 3,957 4,787

Return on assets1, 2 0,42 0,39 0,49 0,51 0,46 0,53 0,50 0,53
Return on equity (tier 1 capital)1, 2 8,4 8,0 8,6 7,4 9,3 11,1 9,5 8,5
Interest income to gross income (%) 50 47 44 42 49 45 43 42
Operating expenses to gross income (%) 66 64 64 62 67 64 65 62

Source: OeNB.
1 Data referring to the f irst half of the year are expected year-end values.
2 Annual surplus in % of total assets and tier 1 capital, respectively.
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Table A17

Profitability on a Consolidated Basis

2004 2005 2006 2007 2004 2005 2006 2007

1st half Year

End of period, EUR million

Operating income x 10,259 11,713  13,929 19,303 21,153 23,993 28,101
Operating expenses x 6,490 7,225  8,184 12,473 13,389 14,758 17,046
Operating profit/loss x 3,769 4,489  5,745 6,830 7,765 9,235 11,055
Result before minority interests x 2,471 3,712  4,087 4,408 5,341 8,696 8,016

Return on assets1 x 0.59 0.83 0.83 0.56 0.63 0.94 0.75
Return on equity (tier 1 capital)1 x 14.5 17.8 16.7 13.3 14.7 18.7 16.4
Interest margin to gross income (%) x 63 60 61 64 62 62 64
Operating expenses to gross income (%) x 63 62 59 65 63 62 61

Source: OeNB.
1 Result before minority interests in % of total assets and tier 1 capital, respectively.

Table A18

Sectoral Distribution of Loans

2004 2005 2006 2007

June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31

End of period, EUR million

Nonfinancial corporations 108,979 109,924 111,334 108,944 114,171 116,078 118,086 122,003
of which: foreign currency-denominated loans 17,343 16,094 16,109 14,604 14,006 12,586 10,501 9,888
Households1 93,984 97,130 100,375 107,561 109,255 111,404 114,931 117,598
of which: foreign currency-denominated loans 27,077 28,461 30,401 33,316 34,395 34,266 33,383 32,276
General government 29,679 31,238 30,192 29,141 29,856 28,662 27,297 26,303
of which: foreign currency-denominated loans 1,588 1,688 2,074 2,160 2,159 1,862 1,489 1,603
Other financial intermediaries 13,505 14,510 15,131 19,365 20,523 22,001 20,758 21,646
of which: foreign currency-denominated loans 1,594 1,667 2,030 3,216 3,491 3,353 3,142 2,930
Foreign nonbanks 55,774 56,434 66,163 69,273 74,014 80,985 88,217 103,983
of which: foreign currency-denominated loans 23,250 22,431 28,140 28,534 29,280 31,378 33,961 38,027
Nonbanks total 301,921 309,235 323,195 334,283 347,820 359,129 369,290 391,532
of which: foreign currency-denominated loans 70,851 70,341 78,754 81,830 83,331 83,445 82,476 84,723
Banks 183,949 182,416 199,908 201,117 218,833 230,320 264,854 263,344
of which: foreign currency-denominated loans 54,593 49,569 58,368 56,915 62,313 62,467 70,077 69,652

Source: OeNB.
1 Sector “Households” consists here of the sectors “Households” and “Nonprof it institutions serving households”.

Note: Due to breaks in the time series growth rates vary from the ones indicated in the text, which have been adjusted.
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Table A19

Foreign Currency-Denominated Claims on Domestic Non-MFIs

2004 2005 2006 2007

June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31

End of period, % of total foreign currency-denominated claims on domestic non-MFIs1

Swiss franc 86.0 90.1 89.3 89.0 89.3 90.8 89.0 88.7
Japanese yen 7.1 5.6 5.2 3.9 2.8 2.8 2.8 3.6
U.S. dollar 5.6 3.6 4.8 6.3 6.8 5.5 5.4 5.1
Other foreign currencies 1.3 0.7 0.6 0.8 1.1 0.9 2.8 2.6

Source: OeNB, ECB.

1  The indicated f igures refer to claims of monetary f inancial institutions (MFIs, ESA def inition) on domestic non-MFIs. Given the differences in the def inition of credit institutions 
according to the Austrian Banking Act and of MFIs according to ESA and differences in the number of borrowers, comparability to “Claims on Domestic Nonbanks” is limited. Due 
to rounding, f igures do not add up to 100% for every year.

Table A20

Loan Quality 

2004 2005 2006 2007

June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31

End of period, % of claims 

Specific loan loss provisions for loans to nonbanks 3.4 3.3 3.2 3.1 3.1 2.9 2.7 2.4
Nonperforming loans x 2.7 x 2.6 x 2.1 x . .

End of period, % of tier 1 capital

Nonperforming loans x 53.1 x 52.6 x 42.1 x . .

Source: OeNB.
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Table A21

Market Risk1

2004 2005 2006 2007

June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31

End of period, EUR million and %, respectively

Interest rate risk
Basel ratio for interest rate risk, %2 7.5 6.1 6.4 6.6 6.3 5.6 5.2 4.5
Capital requirement for the position risk of interest rate 
instruments in the trading book 514.8 609.8 810.3 703.0 792.6 737.3 980.0 1.082.6

Exchange rate risk
Capital requirement for open foreign exchange positions 66.1 52.9 97.3 93.3 101.8 75.2 89.1 74.1
Maximum open position in foreign exchange to capital (%)3 1.1 2.1 3.4 3.2 2.8 3.8 4.8 1.5

Equity price risk
Capital requirement for the position risk of equities in 
the trading book 52.4 43.4 71.1 95.9 94.0 101.0 211.6 180.6

Source: OeNB.
1  The calculation of capital requirements for market risk combines the standardized approach and internal value-at-risk (VaR) calculations. The latter use previous day’s values 

without taking account of the multiplier. Capital requirements for interest rate instruments and equities are computed by adding up both general and specif ic position risks. As 
long as reporting is according to Basel II mutual funds and nonlinear option risiks are included in the data according to their risk categories.

2  Average of the Basel ratio for interest rate risk (loss of present value following a parallel yield curve shift of all currencies by 200 basis points in relation to regulatory capital) 
weighted by total assets of all Austrian credit institutions excluding banks that operate branches in Austria under freedom of establishment. For banks with a large securities 
trading book, interest rate instruments of the trading book are not included in the calculation.

3  The maximum open position in foreign exchange refers to the monthly peaks of the 12 currencies to be included in the monthly report. A net position is calculated for each
currency across all banks. The absolute values of the net positions are added up across currencies.

Table A22

Liquidity Risk

2004 2005 2006 2007

June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31

End of period, %

Short-term loans to short-term liabilities x x 69.7 65.4 67.4 66.2 70.1 64.0
Short-term loans and other liquid assets
to short-term liabilities x x 120.8 115.8 117.7 115.0 118.7 109.9

Liquid resources of the first degree: 5% quantile of the
ratio between available and required liquidity of degree1 170.5 171.6 171.8 178.6 173.0 152.4 134.4 140.0

Liquid resources of the second degree: 5% quantile of the 
ratio between available and required liquidity of degree2 128.5 121.7 121.7 118.5 118.7 111.5 114.1 110.2

Source: OeNB.
1  Short-term loans and short-term liabilities (up to 3 months against banks and non-banks). Liquid assts (quoted stocks and bonds, government bonds and eligible collateral, cash 

and liquidity reserves at apex institutions). The liquidity ratio relates liquid assets to the corresponding liabilities. Article 25 of the Austrian Banking Act def ines a minimum ratio 
of 2.5 % for liquid resources of the f irst degree (cash ratio) and of 20% for liquid resources of the second degree (quick ratio). The 5% quantile indicates the ratio between available 
and required liquidity of liquidity surpassed by 95% of banks on the respective reporting date.
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Table A24

Assets Held by Austrian Insurance Companies1

2004 2005 2006 2007

June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31

End of period, EUR million

Cash, overnight and other deposits at domestic banks 1,744 2,516 2,472 2,570 3,218 2,359 1,867 2,275
Domestic debt securities 9,175 8,909 9,238 9,309 9,840 10,237 10,606 10,684
of which: domestic banks 6,938 7,068 7,519 7,647 8,021 8,415 8,642 8,639
Equity securities and other domestic securities 15,987 17,359 19,387 21,208 21,754 23,575 23,699 24,456
Loans 6,733 6,504 5,933 5,724 4,701 4,305 3,663 3,396
of which: domestic banks 148 161 206 366 407 468 502 547
Domestic equity interests 3,682 3,906 3,928 3,965 4,315 4,448 4,590 5,000
Real estate 3,438 3,361 3,340 3,288 3,118 3,118 3,046 3,040
Foreign assets 19,209 20,691 22,964 25,058 26,439 28,703 31,482 33,268
of which: debt securities 14,979 15,648 17,002 18,230 19,333 20,360 21,161 22,257
Custody account claims on deposits on reinsurers . . 2,260 . . 2,163 . . 2,136 . . . .
Other assets 4,068 3,594 4,361 4,048 5,199 4,192 4,936 4,150
Total assets 65,927 69,100 73,433 77,333 80,339 83,073 85,625 88,005

Source: OeNB.
1 Semiannual data exclusive of reinsurance transactions, based on quarterly returns.

Table A25

Assets Held by Austrian Mutual Funds

2004 2005 2006 2007

June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31

End of period, EUR million

Domestic securities 35,405 37,341 43,052 47,032 46,422 49,593 49,882 47,304
of which: debt securities 19,058 19,025 20,545 20,350 18,302 17,632 15,892 14,938

equity securities 16,347 18,316 22,507 26,682 28,120 31,961 33,990 32,366
Foreign securities 75,707 80,505 91,473 100,367 102,876 109,306 112,816 105,232
of which: debt securities 53,022 56,821 64,635 68,054 69,482 70,280 71,373 66,473

equity securities 22,685 23,684 26,838 32,313 33,394 39,026 41,443 38,759
Other assets 7,530 7,441 7,984 9,286 10,232 9,961 11,622 13,110
Total assets 118,642 125,287 142,509 156,685 159,530 168,860 174,320 165,646
of which: foreign currency 24,328 24,591 28,085 32,694 32,699 36,797 38,078 35,047

Source: OeNB.

Table A23

Solvency

2004 2005 2006 2007

June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31

End of period, eligible capital and tier 1 capital, respectively, as a percentage of risk-weighted assets

Consolidated capital adequacy ratio x 12.2 12.4 11.7 12.4 11.6 12.6 12.1
Consolidated tier 1 capital ratio x 8.3 8.7 8.1 8.9 8.1 9.1 8.7

Source: OeNB.
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Table A26

Assets Held by Austrian Pension Funds

2004 2005 2006 2007

June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31

End of period, EUR million

Domestic securities 8,770 9,179 9,744 10,112 10,074 10,742 10,901 10,773
of which: federal treasury bills and notes 0 0 0 0 0 0 0 0

debt securities 121 108 96 98 89 116 147 137
mutual fund shares 8,607 9,019 9,579 9,949 9,921 10,589 10,722 10,603
other securities 42 52 69 65 64 37 32 33

Foreign securities 460 525 727 1,006 1,010 1,224 1,426 1,473
of which: debt securities 15 27 69 74 81 73 91 140

mutual fund shares 417 469 645 906 903 1,113 1,299 1,321
other securities 28 29 13 26 26 38 36 12

Deposits 72 125 95 113 150 173 270 282
Loans 59 83 94 94 99 93 124 158
Other assets 147 170 196 224 220 264 249 238
Total assets 9,508 10,082 10,856 11,549 11,553 12,496 12,970 12,924
of which: foreign currency 236 249 272 312 327 555 601 620

Source: OeNB.

Table A27

Assets Held by Austrian Severance Funds

2004 2005 2006 2007

June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31

End of period, EUR million

Total direct investment 64.9 92.3 129.4 158.7 228.7 295.6 415.5 598.3
of which: euro-denominated 64.0 89.2 122.5 153.8 223.3 288.4 390.5 579.6

foreign currency-denominated 0.0 x x x x x x x
accrued income claims from direct investment 0.9 x 2.0 3.2 2.4 4.2 4.6 8.6

Total indirect investment 123.5 269.6 382.3 537.8 658.1 832.5 949.3 1.023.8
of which: total of euro-denominated investment in mutual fund shares 122.8 266.6 370.4 490.4 608.1 781.4 877 963.8

total of foreign currency-denominated investment in
mutual fund shares x 3.2 11.9 47.4 50.0 51.1 72.3 60.0

Total assets assigned to investment groups 188.5 362.1 511.7 696.5 886.5 1.128.1 1.364.8 1.622.1
of which: foreign currency-denominated x 4.9 16.9 49.1 52.4 54.2 92.7 70.8

Source: OeNB.

Note: Due to special balance sheet operations total assets assigned to investment groups deviate from the sum of total indirect investments.
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Table A28

Transactions and System Disturbances in Payment and Securities Settlement Systems

2004 2005 2006 2007

June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31 June 30 Dec. 31

Number of transactions in million, value of transactions in EUR billion

ARTIS/TARGET 
Number 1.8 3.7 1.9 4.0 2.1 4.4 2.4 4.9
Value 4,174.5 8,470.0 5,077.8 10,412.9 5,780.8 11,563.3 6,295.6 13,152.4
System disturbances 4 4 0 8 1 2 3 3
Securities settlement systems
Number 0.5 1.0 0.8 1.9 1.7 3.0 1.8 2.9
Value 89.8 187.9 157.3 309.8 267.1 448.6 330 599.8
System disturbances 0 0 0 0 0 0 0 0
Retail payment systems 
Number 181.1 377.9 197.4 412.3 216.5 448.5 237.8 491.7
Value 15.4 31.5 15.5 31.1 16.9 35.3 18.3 36.9
System disturbances 12 17 12 41 25 58 3 20
Participation in international payment systems
Number 3.0 8.8 5.9 12.0 7.5 16.8 10.2 21.2
Value 578.0 1,101.1 562,0 1,127.4 702,2 1,468.8 868.9 1,946.4
System disturbances 11 15 5 8 1 4 1 1

Source: OeNB.

Note: ARTIS/TARGET has been replaced by HOAM.AT/TARGET2 on 19th November 2007.
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Abbreviations

ARTIS Austrian Real Time Interbank Settlement 
 (the Austrian real time gross settlement system)
A-SIT Secure Information Technology Center – Austria
ASVG Allgemeines Sozialversicherungsgesetz – 
 General Social Security Act
A-Trust A-Trust Gesellschaft für Sicherheitssysteme im 
 elektronischen Datenverkehr GmbH
 (accredited certification service provider)
ATX Austrian Traded Index
BCBS Basel Committee on Banking Supervision (BIS)
BIC Bank Identifier Code
BIS Bank for International Settlements
BOP balance of payments
BSC Banking Supervision Committee (ESCB)
CACs collective action clauses
CEBS Committee of European Banking Supervisors (EU)
CEE Central and Eastern Europe
CEEC(s) Central and Eastern European country (countries)
CESEE Central, Eastern and Southeastern Europe
CESR Committee of European Securities Regulators
CIS Commonwealth of Independent States
CPI consumer price index
EBA Euro Banking Association
EBRD European Bank for Reconstruction and Development
EC European Community
ECB European Central Bank
Ecofin Economic and Financial Affairs Council (EU)
EEA European Economic Area
EFC Economic and Financial Committee (EU)
EIB European Investment Bank
EMS European Monetary System
EMU Economic and Monetary Union
EONIA Euro OverNight Index Average
ERM II exchange rate mechanism II (EU)
ERP European Recovery Program
ESA European System of Accounts
ESAF Enhanced Structural Adjustment Facility (IMF)
ESCB European System of Central Banks
ESRI Economic and Social Research Institute, Dublin
EU European Union
EURIBOR Euro Interbank Offered Rate
Eurostat Statistical Office of the European Communities
FATF Financial Action Task Force on Money Laundering
FDI foreign direct investment
Fed Federal Reserve System (U.S.A.)
FMA Austrian Financial Market Authority
FOMC Federal Open Market Committee (U.S.A.)
FSAP Financial Sector Assessment Program
 (IMF/World Bank)
FWF Fonds zur Förderung der wissenschaftlichen 
 Forschung – Austrian Science Fund
GAB General Arrangements to Borrow
GATS General Agreement on Trade in Services
GDP gross domestic product
GNP gross national product
GSA GELDSERVICE AUSTRIA Logistik für 
 Wertgestionierung und Transportkoordination 
 GmbH (Austrian cash logistics company)
HICP Harmonised Index of Consumer Prices
HIPC Heavily Indebted Poor Countries
IBAN International Bank Account Number
IBRD International Bank for Reconstruction and 
 Development
ICT information and communication technology
IDB Inter-American Development Bank
IFES Institut für empirische Sozialforschung GesmbH –
 Institute for Empirical Social Research, Vienna
ifo ifo Institute for Economic Research, Munich

IHS Institut für Höhere Studien und Wissenschaftliche 
 Forschung – Institute for Advanced Studies, Vienna
IIF Institute of International Finance
IIP international investment position
IMF International Monetary Fund
ISO International Organization for Standardization
IWI Industriewissenschaftliches Institut – Austrian 
 Institute for Industrial Research, Vienna
JVI Joint Vienna Institute
LIBOR London Interbank Offered Rate
M3 broad monetary aggregate M3
MFI monetary financial institution
MRO main refinancing operation
MoU memorandum of understanding
NACE Statistical Classification of Economic Activities
 in the European Community
NCB national central bank
OeBS Oesterreichische Banknoten- und Sicherheitsdruck
 GmbH (Austrian banknote and 
 security printing  works) 
OECD Organisation for Economic Co-operation and 
 Development
OeKB Oesterreichische Kontrollbank (Austria’s main 
 financial and information service provider for the 
 export industry and the capital market)
OeNB Oesterreichische Nationalbank 
 (Austria’s central bank)
OPEC Organization of the Petroleum Exporting Countries
ÖBFA Österreichische Bundesfinanzierungsagentur –
 Austrian Federal Financing Agency
ÖNACE Austrian Statistical Classification of 
 Economic Activities
POS point of sale
PRGF Poverty Reduction and Growth Facility (IMF)
R&D Research & Development
RTGS Real-Time Gross Settlement
SDR Special Drawing Right (IMF)
SDRM Sovereign Debt Restructuring Mechanism (IMF)
SEPA Single Euro Payments Area
SPF Survey of Professional Forecasters
STEP2 Straight-Through Euro Processing system provided 
 by the Euro Banking Association
STUZZA Studiengesellschaft für Zusammenarbeit im 
 Zahlungsverkehr G.m.b.H. – Austrian Society 
 for Payment System Research and Cooperation
S.W.I.F.T. Society for Worldwide Interbank Financial 
 Telecommunication
TARGET Trans-European Automated Real-time Gross 
 settlement Express Transfer
Treaty Treaty establishing the European Community
UCIT(s)  undertaking(s) for collective investment in

transferable securities
ULC unit labor cost
UN United Nations Organization
UNCTAD United Nations Conference on Trade and 
 Development
VaR value at risk
WBI Wiener Börse Index
 (all-share index of the Vienna stock exchange)
WEF World Economic Forum
WIFO Österreichisches Institut für Wirtschaftsforschung – 
 Austrian Institute of Economic Research
wiiw Wiener Institut für internationale 
 Wirtschaftsvergleiche – The Vienna Institute for 
 International Economic Studies
WKÖ Wirtschaftskammer Österreich – Austrian 
 Federal Economic Chamber
WTO World Trade Organization
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x = No data can be indicated for technical reasons

.. = Data not available at the reporting date

0 = The numerical value is zero or smaller than half of the unit indicated

Discrepancies may arise from rounding.

Legend
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For further details on the following publications see www.oenb.at

Financial Stability Report 12

Booming, but Risky: The Ukrainian Banking Sector – 
Hot Spot for Foreign Strategic Investors
Stephan Barisitz

Modeling Dependent Credit Risks for Application
to Off-Site Banking Supervision
Evgenia Glogova, Richard Warnung

Austrian Banks’ Lending and Loan Pricing Strategies 
against the Background of Basel II
Johannes Jäger, Vanessa Redak

Determinants of the Interest Rate Margins of Austrian Banks
David Liebeg, Markus S. Schwaiger

Financial Stability Report 13

Banking Efficiency and Foreign Ownership in Transition:
Is There Evidence of a Cream-Skimming Effect?
Jaroslav Borovičkaˇkaˇ

The Concept of Capital within the Framework of Basel II
Georg von Pföstl

Demographic Change, Bank Strategy and Financial Stability
Stefan W. Schmitz

Stress Testing the Exposure of Austrian Banks in Central and Eastern Europe
Michael Boss, Gerald Krenn, Claus Puhr, Markus S. Schwaiger

Financial Stability Report 14

Determinants of Bank Interest Margins in Central and Eastern Europe 
Markus S. Schwaiger, David Liebeg 

Banking in Belarus – On a Trajectory of its Own? 
Stephan Barisitz

Indicators for Analyzing the Risk Exposure of Enterprises and Households 
Christian Beer, Walter Waschiczek 

Quantitative Validation of Rating Models for Low Default Portfolios
through Benchmarking
Markus Ricke, Georg von Pföstl

List of Special Topics
Published in the Financial Stability Report Series
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For further details see www.oenb.at

Monetary Policy & the Economy quarterly

This quarterly publication, issued both in German and English, offers analyses of 
current cyclical developments, medium-term macroeconomic forecasts and stud-
ies on central banking and economic policy topics. It also summarizes the findings 
of macroeconomic workshops and conferences organized by the OeNB.

Statistiken – Daten & Analysen quarterly

This publication contains brief reports and analyses focusing on Austrian financial 
institutions, cross-border transactions and positions as well as financial flows. The 
contributions are in German, with executive summaries of the analyses in Eng-
lish. The statistical part covers tables and explanatory notes on a wide range of 
macroeconomic, financial and monetary indicators. The tables and additional in-
formation and data are also available on the OeNB’s website in both German and 
English. This series also includes special issues on selected statistics topics pub-
lished at irregular intervals.

econ.newsletter quarterly

The quarterly English-language newsletter is published only on the Internet and 
informs an international readership about selected findings, research topics and 
activities of the OeNB’s Economic Analysis and Research Department. This pub-
lication addresses colleagues from other central banks or international institu-
tions, economic policy researchers, decision makers and anyone with an interest 
in macroeconomics. Furthermore, the newsletter offers information on publica-
tions, studies or working papers as well as events (conferences, lectures and work-
shops).
For further details see www.oenb.at/econ.newsletter

Financial Stability Report semiannual

Issued both in German and English, the Financial Stability Report contains first, a 
regular analysis of Austrian and international developments with an impact on fi-
nancial stability and second, studies designed to provide in-depth insights into 
specific topics related to financial market stability.

Focus on European Economic Integration semiannual

The English-language publication Focus on European Economic Integration is the 
successor publication to Focus on Transition (published up to issue 2/2003). Re-
flecting a strategic regional research priority of the OeNB, this publication is a 
channel for communicating our ongoing research on Central, Eastern and South-
eastern European (CESEE) countries ranging from economic country studies to 
studies on central banking issues and related topics. One of the purposes of pub-
lishing theoretical and empirical studies in the Focus on European Economic Inte-
gration, which are subject to an external refereeing process, is to stimulate com-
ments and suggestions prior to possible publication in academic journals.

Periodical Publications
of the Oesterreichische Nationalbank
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Workshops – Proceedings of OeNB Workshops
 three to four issues a year
The Proceedings of OeNB Workshops were introduced in 2004 and typically 
comprise papers presented at OeNB workshops at which national and interna-
tional experts, including economists, researchers, politicians and journalists, dis-
cuss monetary and economic policy issues. Workshop proceedings are generally 
available in English only.

Working Papers about ten papers a year

The OeNB’s Working Paper series is designed to disseminate, and provide a plat-
form for discussing, findings of OeNB economists or outside contributors on top-
ics which are of special interest to the OeNB. To ensure the high quality of their 
content, the contributions are subjected to an international refereeing process.

Economics Conference (Conference Proceedings) annual

The Economics Conference hosted by the OeNB is an international platform for 
exchanging views and information on monetary and economic policy as well as 
financial market issues. It convenes central bank representatives, economic poli-
cymakers, financial market players, academics and researchers. The conference 
proceedings comprise all papers presented at the conference.

Conference on European Economic Integration
(Conference Proceedings) annual

This series, published in English by a renowned international publishing house, 
reflects presentations made at the OeNB’s annual conference on Central, Eastern 
and Southeastern European issues and the ongoing EU enlargement process (for-
merly East-West Conference).
For further details see ceec.oenb.at

Annual Report annual

The Annual Report of the OeNB provides a broad review of Austrian monetary 
policy, economic conditions, new developments in the financial markets in gen-
eral and in financial market supervision in particular as well as of the OeNB’s 
changing responsibilities and its role as an international partner in cooperation 
and dialogue. It also contains the OeNB’s financial statements.

Intellectual Capital Report annual

The Intellectual Capital Report is a review of the OeNB’s intellectual capital and 
its use in the OeNB’s business processes and services. The report clarifies the re-
lationships between different types of human, relational, structural and innova-
tion capital and describes various determinants that influence the OeNB’s intel-
lectual capital. The report provides an integrated view of the OeNB and serves to 
assess the consistency of the OeNB’s intellectual capital with its knowledge-based 
strategic orientation.
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Guidelines on Credit Risk Management
The increasing use of innovative financial products such as securitization or credit 
derivatives and the further development of modern risk management methods lead 
to significant changes in the business environment of credit institutions. The credit 
sector is particularly affected by these innovations, with internal software systems 
and relevant business processes having to be adapted to cope with the new envi-
ronment. „Guidelines on Credit Risk Management“ is designed to assist in rede-
signing the systems and processes within a bank in the course of implementing 
Basel II. 

Rating Models and Validation

www.oenb.at/en/img/rating_models_tcm16-22933.pdf

Best Practices in Risk Management for Securitized Products

www.oenb.at/en/img/lf_securit_engl_tcm16-23501.pdf and

Appendix B: Securitization Framework in Basel II

www.oenb.at/en/img/appendix_b_englisch_06122004_tcm16-23500.pdf

Credit Approval Process and Credit Risk Management

www.oenb.at/en/img/credit_approval_process_tcm16-23748.pdf

Credit Risk Models and Credit Derivatives

(By Gaal, A. and M. Plank. 1998. In: Focus on Austria 4/1998, OeNB.)
www.oenb.at/en/img/credit_risk_tcm16-11201.pdf

Legal Framework in Croatia

www.oenb.at/en/img/croatia_screen_tcm16-45599.pdf

Legal Framework in Poland

www.oenb.at/en/img/poland_screen_tcm16-45602.pdf

Legal Framework in Slovakia

www.oenb.at/en/img/slovakia_screen_tcm16-45603.pdf

Legal Framework in Slovenia

www.oenb.at/en/img/slovenia_screen_tcm16-45604.pdf

Legal Framework in Hungary

www.oenb.at/en/img/hungary_screen_tcm16-45600.pdf

Legal Framework in the Czech Republic

www.oenb.at/en/img/czech_republic_screen_tcm16-45601.pdf

Publications on Banking Supervision



Publications on Banking Supervision

164  FINANCIAL STABILITY REPORT 15

Guidelines on Market Risk
Two volumes of this six-volume series of guidelines centering on the various facets 
of market risk provide information on how the Oesterreichische Nationalbank ap-
praises value-at-risk models and on how it audits the standardized approach. The 
remaining four volumes discuss in depth stress testing for securities portfolios, 
the calculation of regulatory capital requirements to cover option risks, the gen-
eral interest rate risk of debt instruments, and other risks associated with the trad-
ing book, including default and settlement risk. 

General Market Risk of Debt Instruments 
(2nd revised and extended edition) (Volume 1)

www.oenb.at/en/img/band1ev40_tcm16-20471.pdf

Standardized Approach Audits (Volume 2)

www.oenb.at/en/img/band2ev40_tcm16-20472.pdf

Evaluation of Value-at-Risk Models (Volume 3)

www.oenb.at/en/img/band3ev40_tcm16-20473.pdf

Provisions for Option Risks (Volume 4)

www.oenb.at/en/img/band4ev40_tcm16-20474.pdf

Stress Testing (Volume 5)

www.oenb.at/en/img/band5ev40_tcm16-20475.pdf

Other Risks Associated with the Trading Book (Volume 6)

www.oenb.at/en/img/band6ev40_tcm16-20476.pdf

Guidelines on Operational Risk Management and 
Bank-Wide Risk Management

Guidelines on Operational Risk Management

www.oenb.at/en/img/operational_risk_screen_tcm16-49652.pdf

These guidelines describe the features of operational risk, evaluate the signifi-
cance of this risk category for banks and securities firms, and provide an overview 
of methods and measures adopted to control operational risks. The guidelines ex-
plore the major risk areas and risk control/limitation measures in line with the 
four causes of operational risk (people, systems, processes, external events) and 
also assess associated legal risks. Furthermore, the guidelines offer an overview of 
the methods used to calculate (quantitative and qualitative) capital requirements. 

Guidelines on Bank-Wide Risk Management

www.oenb.at/en/img/lf_icaap_englisch_gesamt___tcm16-39190.pdf

The Guidelines on Bank-Wide Risk Management (Internal Capital Adequacy As-
sessment Process) give a detailed overview of assessment procedures in all major 
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risk categories. They provide in-depth information on the different types of capi-
tal and their suitability for risk cover. Moreover, the guidelines present quantita-
tive methods and procedures to determine the risk-bearing-capacity of a credit 
institution. A separate section highlights the significance of having a limit system 
in place that is adequate in a given risk scenario and underscores the need for effi-
cient internal control mechanisms.

Other Publications
Structured Products Handbook

www.oenb.at/en/img/phb_internet_tcm16-11173.pdf

The first part of the „Structured Products Handbook“ deals with structured bonds 
whose payoff properties depend on interest rate movements, and the following 
two parts focus on products whose payoff characteristics are shaped by equity 
prices and foreign exchange rates. 

New Quantitative Models of Banking Supervision

www.oenb.at/en/img/new_quantitative_models_of_banking_supervision_tcm16-
24132.pdf

Off-Site Analysis Framework of Austrian Banking Supervision – Austria 
Banking Business Analysis

www.oenb.at/en/img/offsiteanalysis_internet_tcm16-33280.pdf
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Addresses
of the Oesterreichische Nationalbank

Postal address Telephone  Telex

Head Office
Otto-Wagner-Platz 3 PO Box 61 (+43-1) 404 20-6666  (1) 114669 natbk
1090  Vienna,  Austria 1011 Vienna,  Austria  Fax: (+43-1) 404 20-2398  (1) 114778 natbk
Internet: www.oenb.at
E-Mail: oenb.info@oenb.at

Branch Offices
Western Austria Branch Office
Innsbruck  Innsbruck  Innsbruck
Adamgasse 2 Adamgasse 2 (+43-512) 594 73-0
6020 Innsbruck,  Austria 6020 Innsbruck,  Austria Fax: (+43-512) 594 73-99

Southern Austria Branch Office
Graz
Brockmanngasse 84  PO Box 8  (+43-316) 81 81 81-0
8018 Graz,  Austria 8018 Graz,  Austria Fax: (+43-316) 81 81 81-99

Klagenfurt
10.-Oktober-Straße 13 10.-Oktober-Straße 13 (+43-463) 576 88-0
9020 Klagenfurt,  Austria 9020 Klagenfurt,  Austria Fax: (+43-463) 576 88-99

Northern Austria Branch Office
Linz  
Coulinstraße 28 PO Box 346 (+43-732) 65 26 11-0
4021 Linz,  Austria 4021 Linz,  Austria Fax: (+43-732) 65 26 11-99

Salzburg
Franz-Josef-Straße 18 Franz-Josef-Straße 18    (+43-662) 87 12 01-0
5027 Salzburg,  Austria 5027 Salzburg,  Austria   Fax: (+43-662) 87 12 01-99

Representative Offices
Oesterreichische Nationalbank    (+44-20) 7623-6446
London Representative Office    Fax: (+44-20) 7623-6447
Gracechurch Street 48, 5th floor
EC3V 0EJ London
United Kingdom

Oesterreichische Nationalbank    (+1-212) 888-2334  (212) 422509 natb ny
New York Representative Office    (+1-212) 888-2335
450 Park Avenue, Suite 1202    Fax: (+1-212) 888-2515
10022 New York, U.S.A.

Permanent Representation of Austria to the EU   (+32-2) 285 48-41, -42, -43
Avenue de Cortenbergh 30    Fax: (+32-2) 285 48-48
1040 Brussels, Belgium

Permanent Representation of Austria to the OECD   (+33-1) 53 92 23-39
Rue Albéric-Magnard 3    (+33-1) 53 92 23-44
75116 Paris, France    Fax: (+33-1) 45 24 42-49
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