
ANNEXES

ANNEX 1: SUMMARY OF STRESS TEST RESULTS AS OF MID-200438

To estimate the resilience of the Czech banking system, stress tests were
performed to subject banks to hypothetical changes in key macroeconomic
variables. The test results indicate that banks’ exposures to the main sources of
risk have not changed fundamentally in the past 12 months and that despite a
decline in its capital adequacy ratio the banking sector would be able to
withstand large adverse shocks.

Test methodology and shock sizes
Stress tests use data on the balance sheet and off-balance sheet positions of
banks to assess how the financial soundness of the banking system might be
affected by sizeable changes in parameters such as interest rates or the exchange
rate. Similar tests form part of the financial system stability analyses performed
by central banks and financial supervisory institutions in numerous EU member
states. They are also a key element of the International Monetary Fund and World
Bank’s reports under the Financial Sector Assessment Program (FSAP).39

There is a wide range of possible stress test scenarios, and the literature provides
only partial guidance on how to narrow this range down.40 “Exact”
determination of particular shocks is very difficult, owing to a lack of long
historical series and because future shocks and crises can differ substantially from
past ones. To express the uncertainty regarding the nature and size of the shocks,
we present here two scenarios representing two different stress levels (see Table
1). These scenarios try to take into consideration the prevailing international
practice and the specific Czech environment. 

The proposed scenarios consist of combinations of adverse changes in interest rates,
the exchange rate and loan quality. Scenario I is a combination of a 1 percentage
point increase in interest rates, a 15% depreciation of the exchange rate and a 30%
rise in non-performing loans (NPLs) by reclassification from the standard and watch
loan categories. Scenario II represents a combination of a 2 percentage point
increase in interest rates, a 20% depreciation of the exchange rate and a
3 percentage point increase in the ratio of NPLs to total loans. The effects of these
combinations of shocks are measured at the one-year horizon and are assessed by
comparing the capital adequacy ratio (CAR) before and after the shocks. The
calculations assume that if no shocks had occurred, each bank would have
generated the same profit or loss as it achieved on average in the previous five years.

Both scenarios are plausible in a situation of a sharp deterioration in the
macroeconomic environment. For example, the increase in NPLs considered
would be brought on by an economic slowdown or recession leading to a
decrease in debtors’ ability to repay their loans. The probability of such large
macroeconomic shocks may be low, but the experience of other countries and
the Czech Republic shows that such phenomena are not entirely improbable.
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38 Prepared by Martin Čihák and Jaroslav Heřmánek.

39 Indeed, the first-ever stress tests for the Czech Republic were conducted within the FSAP. See International
Monetary Fund (2001), Czech Republic: Financial Sector Stability Assessment, IMF Country Report No. 01/113.

40 A formal model of the economy can be of help in drawing up a stress scenario, but its usefulness tends to be
limited in practice, as standard models often break down in the event of large shocks such as those used in
stress tests. The presented scenarios nonetheless take into consideration the general linkages between the
variables, such as the fact that higher interest rates tend to lead to an increase in non-performing loans. For
a more detailed discussion, see Čihák, M. (2004), Designing Stress Tests for the Czech Banking System, CNB
Internal Research and Policy Note No. 3/2004 (http://www.cnb.cz/en/vyz_cnb_irpn.php).



The chosen scenarios are based on extreme historical shocks. In the Czech
economy they relate to the mid-1997 experience of a depreciation of the
exchange rate and a rise in interest rates. The scenario of a rise in the NPL ratio
is based on developments in 1997–1999. This situation will not necessarily repeat
itself and the warning scenarios will not necessarily materialise. The scenarios are
not forecasts, but rather a means of measuring exposures in the banking system
and changes in banks’ resilience to risks over time. The same scenario is applied
to various time periods in order to assess how the effects of the scenarios change
between each measurement.

Stress test results and their interpretation
Stress tests were conducted on data as of the end of June 2004 and the results
were compared to the results of tests performed according to the same method
for June and December 2003 (see Table 2). The CAR declined during this period
(by 2.2 percentage points between mid-2003 and mid-2004). The stress test
results indicate that there was a simultaneous fall in banks’ overall exposure to
the main risk types. As a result, the overall decrease in the post-shock CAR in the
period under review (by 0.7 percentage point in scenario I and by 0.7 percentage
point in scenario II) was considerably smaller than in the case of the pre-shock
CAR. The post-shock CAR remained above 8%, which is the regulatory minimum
for individual banks. 

For some banks the post-shock CAR might fall below 8%, but a relatively small
capital injection by their owners (of around 0.1 and 0.4 per cent of GDP overall
in scenarios I and II respectively) would be enough to return them to this
threshold. Under scenario I, no bank would be left with negative capital. Under
scenario II, banks with a market share of 6.7% would have negative capital,
which is more than at the end of 2003 (3.5%). 

The relative importance of the individual risk factors changed little between the
end of 2003 and mid-2004. Credit risk, which gained in significance in the latter
half of last year, did not increase any further in the first half of 2004. 

Some differences can be seen in the evolution of risks within individual bank
categories. Medium-sized banks experienced both an increase in CAR and a
relative decrease in exposure to shocks during the first half of 2004, so the post-
shock position of these banks improved markedly. Conversely, the other bank
categories saw a fall in CAR (the largest decrease being in small banks). 

Besides the simple stress tests summarised in Table 2, more elaborate tests were
conducted for other risk types. These included an interbank contagion stress
test to examine the financial repercussions of problems in one bank carrying
over to other banks in the system through the mutually uncollateralised
positions of individual banks on the interbank market. The results of these tests
indicate that the risk of transmission of risks through the interbank market is
very low.

When interpreting stress test results it is vital to take their theoretical and practical
limitations into consideration. Just like any other model, the model used for stress
tests is only an approximation of reality. The tests do not assume any active
response by banks and banking supervisors to shocks in the system. Some sources
of risk (such as the risk of changes in the prices of securities held by banks) were
not included in the scenarios presented, as preliminary analyses had suggested
that these factors play a relatively minor role in the Czech Republic. Other sources
of risk were omitted because they are extremely difficult to model explicitly (for
example the risk of bank runs). 
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The stress tests examine the soundness of the banking system as a whole, not
that of individual institutions. They were performed on data for individual banks
because the use of aggregate data could conceal problems concentrated in just
a few banks. However, they do not address shocks specific to individual banks
(such as the quality of individual assets or operational and legal risks); these issues
are the subject of banking supervision.
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Interest 

rate shock

1 p.p. rise 

in interest 

rates

2 p.p. rise 

in interest 

rates

FSAP missions used interest rate shocks ranging from 0.5 to 3 p.p. in the

tests. The Basel Committee on Banking Supervision has recommended a 2

per cent interest shock. The same shock size is also given in the US Fed’s 

banking supervisory methodology. The Czech FSAP mission worked with 

a 1.5 p.p. rise in rates.

We assume that there is an increase in

reference rates which passes through to

loan and deposit rates. The value of debt

securities held by banks decreases

simultaneously.

Exchange 

rate shock

15% 

depreciation 

of exchange

rate

20% 

depreciation 

of exchange

rate

In Basel Committee documents, exchange rate swings of 8 per cent are

used to calculate capital charges; fluctuations of at least 25 per cent are

assumed for options. The Derivatives Policy Group recommended at least 6

per cent for major world currencies and 20 per cent for other currencies.

Stress tests conducted by FSAP missions varied between 10 and 50 per

cent. The Czech FSAP contained a 16.5 per cent depreciation of the

koruna’s effective exchange rate, equivalent to 3 standard deviations

(roughly 1 p.p. confidence level based on log-normal distribution). The

maximum 3-month fluctuations in the koruna’s rate were around 20 per

cent (depreciation) and 10 per cent (appreciation).

We assume that the koruna’s exchange

rate depreciates against all other

currencies. We measure both the direct

effect of this change on banks through

the currency composition of their assets,

liabilities and off-balance sheet items, and

the indirect effect through enterprises’

ability to repay foreign exchange loans.

This indirect effect is presented as part of

the effects of the credit shock. 

Credit 

shock

30% rise in

NPLs

3 p.p. rise 

in ratio of 

NPLs to 

total loans

Most FSAP missions assumed an increase in NPLs of between 5 and 30 per

cent; the Czech FSAP assumed a 7.8 p.p. increase in the NPL ratio (as in

1997–1999), which in 2001 corresponded to a 63 per cent increase in the

volume of NPLs. Here the assumed increase in NPLs is at or above the

upper limit of the above FSAP range. There are two reasons for this. First,

in this increase we are trying to reflect the indirect effects of the interest

rate increase and the exchange rate depreciation on loan quality. Second,

we are trying to express the potential risk stemming from fast growth in

loans to households. These loans currently have a low default ratio (NPLs 

to households accounted for 4.6% of total loans extended to households

as of 30 June 2004), but given their current high growth rate even a small

deterioration could lead to a relatively fast rise in NPLs from the present

relatively low base.

To reflect the fact that credit risk may be

proportional to new loans rather than

existing NPLs (which is possible given 

the aforementioned change in the loan

structure), in scenario II we express the

increase in NPLs as a proportion of total

loans. The 3 p.p. increase in this ratio is

roughly equivalent to a 60 per cent rise 

in NPLs (for mid-2004 data).

Reference: Derivatives Policy Group (1995), A Framework for Voluntary Oversight, New York. Basel Committee Documents, see www.bis.org. For more details, see Čihák, M. (2004),

Designing Stress Tests for the Czech Banking System, CNB Internal Research and Policy Note No. 3/2004

Risk Shock size Motivation behind shock sizes chosen Notes on methodology

factor Scenario I Scenario II

Table 1. Stress Test Methodology
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Table 2. Summary of Stress Test Results, 2003–2004: Banking Sector (data in % unless stated otherwise)

Pre-test CAR 1) 15.8 14.5 13.6

… large banks 15.3 13.5 12.3

… medium-sized banks 17.2 16.9 17.9

… small banks 20.0 19.5 16.1

Scenario I

Total effect of shocks (p.p.) -4.4 -2.9 -2.7

Interest rate shock -1.4 -1.5 -1.5

Exchange rate shock -1.6 0.7 0.9

Credit shock -1.5 -2.1 -2.0

… of which indirect effect of exchange rate shock -1.2 -1.3 -1.2

Allocation of profit (p.p.) 2) 2.2 2.0 1.9

Post-test CAR 13.5 13.5 12.8

… large banks 14.2 13.3 12.3

… medium-sized banks 11.1 14.6 15.8

… small banks 15.7 16.5 13.9

Capital injection (% of GDP) 3) 0.1 0.05 0.06

Proportion of banks with negative post-shock capital 4) 0.9 0.0 0.0

Effect on dividends and bonuses 5) -99.9 -63.0 -65.6

Scenario II

Total effect of shocks (p.p.) -6.9 -5.4 -5.3

Interest rate shock -2.8 -3.0 -3.1

Exchange rate shock -2.1 1.0 1.2

Credit shock -2.0 -3.4 -3.4

… of which indirect effect of exchange rate shock -1.6 -1.7 -1.7

Allocation of profit (p.p.) 2) 2.6 2.6 2.4

Post-test CAR 11.4 11.7 10.7

… large banks 12.3 11.8 10.5

… medium-sized banks 8.5 12.8 14.0

… small banks 14.0 14.8 12.1

Capital injection (% of GDP) 3) 0.1 0.4 0.4

Proportion of banks with negative post-shock capital 4) 0.9 3.5 6.7

Effect on dividends and bonuses 5) -100.0 -88.0 -97.8

Notes: 

1) CAR: capital adequacy ratio, defined in accordance with the relevant CNB regulations. 

2) Both scenarios assume that in the absence of shocks each bank would generate a profit (loss) equal to the average of the previous five years 

and that it would use any profit as a first line of defence against a reduction in its CAR. 

3) The capital needed to ensure that each bank in the system has a post-test CAR of at least 8%.

4) Market share of banks with negative capital following the assumed shocks (in % of total assets). 

5) In % of dividends and bonuses of the previous calendar year. 

June 2003 December 2003 June 2004




