
Abs tract: 
This ar ticle sets out to descri be and dis cuss the metho do lo gy of se lec ted fi nan cial sound ness and

fi nan cial sta bi li ty in di ca tors, inclu ding the at tempts to con struct an ag gre ga te fi nan cial sta bi li ty

in di ca tor. The first part is de vo ted to dis cus si on of Fi nan cial Sta bi li ty In di ca tors by the In ter nati o nal

Mo ne ta ry Fund and pre sents also the va lues of the IMF’s core Fi nan cial Sound ness In di ca tors for

the Czech Re pub lic and other se lec ted coun tries, using the data from the 2005 pi lot stu dy. This part

part ly co vers also other existing ap pro a ches to de fi ni ti on and col lecti on of par tial fi nan cial

sound ness in di ca tors, such as the in di ca tors re gu lar ly as sessed by the Eu ro pean Cen t ral Bank. In

the se cond part, the ar ticle re views existing ap pro a ches to con struct an ag gre ga te fi nan cial sta bi li ty

in di ca tor. The se inclu de al ter na ti ve ap pro a ches using ba lan ce sheet and pro fit and loss data, as

well as fi nan cial mar ket and re gu la to ry agen cies’ data. The last part constructs a preliminary

composite indicator for the stability of the Czech banking system and discusses its development

over time. 

Key words: fi nan cial sta bi li ty; ban king sys tem; ag gre gati on

JEL Classification: G21, C43

1. In tro ducti on

In re spon se to the glo bal fi nan cial cri ses in the 1980s and 1990s, nati o nal and in ter -
nati o nal in sti tu ti ons star ted to mo ni tor the sound ness of the fi nan cial sys tem more
in tensi ve ly. A wide ran ge of in stru ments is used to as sess fi nan cial sys tem sta bi li ty
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in ana ly ti cal practi ce. The se inclu de in par ticu lar ana ly sis of quan ti ta ti ve in di ca tors
of fi nan cial sys tem sound ness and sta bi li ty, inclu ding stress testing. The se in di ca -
tors stri ve to co ver the is sue of fi nan cial sta bi li ty as a sys te mic phe no me non and the -
re fo re con cern not only fi nan cial in sti tu ti ons and mar kets, but also the real and go -
ver n ment sec tors as the main deb tors of financial institutions, and also the financial
infrastructure (IMF and WB 2005). 

Un li ke pri ce sta bi li ty, fi nan cial sta bi li ty has ne i ther an es ta blished de fi ni ti on nor an
ag gre ga te in di ca tor that the cen t ral bank can use as a me a su re of fi nan cial in sta bi li ty.
Whe re as at le ast some con sen sus has been re a ched on the de fi ni ti on of fi nan cial sta bi li -
ty, the con structi on of an ag gre ga te fi nan cial sta bi li ty indicator is still in the research
and experimental phase. 

This ar ticle dis cus ses the fi nan cial sound ness in di ca tors used (Secti ons 2 and 3) and
some of the existing ef forts to con struct an ag gre ga te fi nan cial sta bi li ty in di ca tor (Secti -
on 4). Based on the in ter nati o nal ex pe ri en ce, an ag gre ga te fi nan cial sta bi li ty in di ca tor is
then ex pe ri men tal ly com pi led for the Czech Re pub lic, fo cu sing on the sta bi li ty of the
ban king sec tor (Secti on 5). As most of the in di ca tors re la te pri ma ri ly to banks (de po sit
ta kers) as key in sti tu ti ons in the fi nan cial sys tem, the quan ti ta ti ve as sess ment of fi nan -
cial sta bi li ty con cen t ra tes on in di ca tors of the sound ness of the ban king sec tor. At the
same time, however, most of the in di ca tors do not take into ac count cur rent de gree of in -
ter re lati on ships in to day’s glo ba li zed fi nan cial mar kets and thus the risk of con tagi on
from fo re ign fi nan cial mar kets. Some of the risks for fi nan cial sta bi li ty re la ted to
cross-bor der fi nan cing and foreign ownership of key financial institutions are covered
elsewhere (Geršl 2007) and are not subject of this article. 

Most of the in di ca tors are not able to cap tu re cur rent depth of fi nan cial mar kets,
inclu ding the de ve lo p ment of com pli ca ted fi nan cial structu red in stru ments and pro -
ducts. Nor are they able to take into ac count possi ble in ter re lati on ship wi thin the fi nan -
cial sys tems them sel ves and se ve ral key risks, such as coun ter par ty risk in ca pi tal and
de ri va ti ves mar kets. As the sum mer 2007 cre dit cri sis showed, tra di ti o nal in di ca tors of
banks’ sound ness might not be ap pro pri a te to pre dict some key risks with se ri ous con -
sequen ces to pro fi ta bi li ty and sol ven cy of fi nan cial in sti tu ti ons. One of the re a sons is
that some of the key risks were kept as off-ba lan ce sheet items. Thus, the in di ca tors dis -
cus sed fur ther be low must be in ter pre ted with caution having in mind their only partial
coverage of today’s complicated financial system.

2. IMF Fi nan cial Sound ness In di ca tors and ECB Ma cro-pru den tial In di ca tors

The ob jecti ve of the set of fi nan cial sta bi li ty in di ca tors is to pro vide users with a rough
idea of the sound ness of the fi nan cial sec tor as a who le. It would be ide al, of cour se, if
the se in di ca tors were com pa ra ble at the in ter nati o nal le vel. To achi e ve this ob jecti ve, in
1999 the In ter nati o nal Mo ne ta ry Fund (IMF) in co-ope rati on with nati o nal autho ri ties 
laun ched an ini ti a ti ve fo cu sed on for mu la ting a de fi ni ti on and sin g le metho do lo gy for
the com pi lati on of Fi nan cial Sound ness In di ca tors (FSIs).1 This ini ti a ti ve re sul ted in the 

1 In the same time, the Fi nan cial Sec tor As sess ment Pro gram (FSAP) - a joint IMF/WB pro gram fo -
cu sed on the as sess ment of the sound ness and de ve lo p ment of the fi nan cial sec tor – was laun ched.
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creati on of a Com pi lati on Guide on Fi nan cial Sound ness In di ca tors, which was dis cus -
sed in de tail in 2002 and 2003 and the final version of which was published in March
2006 (IMF 2006).
 
Ta ble 1

Core IMF Fi nan cial Sound ness In di ca tors for De po sit Takers

Category Indicator 

Capital adequacy Regulatory capital to risk-weighted assets  

Regulatory Tier I capital to risk-weighted assets

Non-performing loans net of provisions to capital

Asset quality Non-performing loans to total gross loans 

Sectoral distribution of loans to total loans

Earnings and profitability Return on assets

Return on equity 

Interest margin to gross income 

Non-interest expenses to gross income 

Liquidity Liquid assets to total assets

Liquid assets to short-term liabilities

Exposure to FX risk Net open position in foreign exchange to capital

Source: Compilation Guide for Financial Soundness Indicators (IMF 2006).

The to tal of 39 FSIs are di vi ded into two groups. The first group con sists of the
main in di ca tors (the core set) re la ting to the ban king sec tor (12 in di ca tors, see Ta -
ble 1). The core FSIs re la te to five ba sic are as re le vant from the point of view of ban -
king bu si ness and are com pa ti ble with the so-cal led CA MELS metho do lo gy for the
as sess ment of the sound ness of in di vi du al fi nan cial in sti tu ti ons (Capi tal adequa cy,
Asset qua li ty, Manage ment sound ness, Ear nings, Liqui di ty, Sensi ti vi ty to mar ket
risk).2 The ca pi tal adequa cy in di ca tors me a su re the ban king sec tor’s abi li ty to ab -
sorb sud den los ses and are thus clo sest to the “re si li en ce to shocks” con cept, whe re -
as the as set qua li ty in di ca tors are di rect ly as so ci a ted with po ten tial risks to banks’
sol ven cy. The pro fi ta bi li ty in di ca tors me a su re the abi li ty to ab sorb los ses wi thout
any im pact on ca pi tal, whi le the liqui di ty in di ca tors me a su re banks’ re si li en ce to
cash flow shocks. Fo re ign cur ren cy ex po su re is an in di ca tor me a su ring a bank’s risk
ex po su re with re gard to mo ve ments in as set pri ces on fi nan cial mar kets. The ma -
nage ment qua li ty in di ca tors were ultimately not included in the FSIs owing to
difficulties connected with quantifying indicators that are qualitative in nature
(Sundararajan et al. 2002).

The re ma i ning 27 in di ca tors be long to the se cond group (the en cou raged set),
which inclu des some other ban king sec tor in di ca tors, but also in di ca tors from
non-bank fi nan cial in sti tu ti ons, non-fi nan cial cor po rati ons, hou se holds, fi nan cial
mar kets and pro per ty mar kets (see Ta ble 2). The inclu si on of non-ban king sec tor in -
di ca tors in the FSIs re flects the in ter con necti on of the fi nan cial and real sec tors,
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2 For a dis cus si on of the FSIs wi thin the CA MELS metho do lo gy, see, for exam ple, Evans et al.
(2000), Sun da ra ra jan et al. (2002) and IMF and WB (2005).
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as, for exam ple, un fa vou ra ble de ve lo p ments in the cor po ra te sec tor pass through to 
the  loan  port fo lio  of  banks  and  may thus  have  a  ne ga ti ve  ef fect  on  fi nan cial
sta bi li ty.3

Ta ble 2

En cou raged IMF Fi nan cial Sound ness In di ca tors

Category Indicator 

Deposit Takers (DTs) Capital to assets 

Large exposures

(i) total number of large exposures

(ii) total exposure of 5 largest DTs to 5 largest resident entities to capital

(iii) total exposures of DTs to affil. entities & connected parties to capital

Geographical distribution of loans to total loans 

Gross asset position in financial derivatives to capital 

Gross liability position in financial derivatives to capital

Trading income to total income 

Personnel expenses to noninterest expenses 

Spread between reference lending and deposit rates (in basis points)

Spread between highest and lowest interbank rate (in basis points)

Customer deposits to total (non-interbank) loans 

Foreign currency-denominated loans to total loans 

Foreign currency-denominated liabilities to total liabilities 

Net open position in equities to capital 

Other Financial

Corporations (OFCs)

OFCs assets to total financial system assets

OFCs assets to Gross Domestic Product (GDP)

Nonfinancial

Corporations (NFCs)

Total debt to equity 

Return on equity 

Earnings to interest and principal expenses 

Net foreign exchange exposure to equity 

Number of applications for protection from creditors

Households (HHs) Household debt to GDP 

Household debt service and principal payments to income

Market Liquidity Average bid-ask spread in the securities market (percentage of mid-point price)1)

Average daily turnover ratio in the securities market 1) 

Real Estate Markets Residential real estate prices (annual percentage increase)

Commercial real estate prices (annual percentage increase)

Residential real estate loans to total loans 

Commercial real estate loans to total loans 
1)

 Or in other markets that are most relevant to bank liquidity, such as foreign exchange markets.

Source: Compilation Guide for Financial Soundness Indicators (IMF 2006).

3 Wi thin the FSAP the IMF and the World Bank use far more in di ca tors of fi nan cial sound ness, sta bi -
li ty and structu re, see IMF and WB (2005). The FSIs thus re pre sent just a se lecti on of the most im -
por tant in di ca tors in or der to co ver the lar gest possi ble num ber of coun tries (this is why, for exam -
ple, some mar ket in di ca tors are mis sing, sin ce they are not avai la ble in nu me rous coun tries).
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The main goal of the FSIs is in ter nati o nal com pa ra bi li ty, which should be gu a ran te -
ed by the fact that all coun tries pu b lishing FSIs will use the same metho do lo gy. In ter -
nati o nal com pa ra bi li ty is, however, still li mi ted by some dif fe ren ces at nati o nal le vel,
par ticu lar ly in ac coun ting stan dards but also in the data col lecti on for mats ne e ded for
cal cu la ting the FSIs.4

In pa ral lel with the work on the FSIs, in 1999 the Eu ro pean Sys tem of Cen t ral
Banks (ESCB)  laun ched a pro ject to pre pa re an EU Ban king Sec tor Sta bi li ty Re port
(ECB 2006a). To this end, the Eu ro pean Cen t ral Bank (ECB) in co-ope rati on with
nati o nal cen t ral banks and ban king su per vi sors star ted wor king on a metho do lo gy
for and col lecti on of the so-cal led ma cro-pru den tial in di ca tors (MPIs) for mo ni to -
ring the fi nan cial sound ness of the ban king sec tor.5 The mo ti ve, i.e. to iden ti fy ris ky
de ve lo p ments in the fi nan cial sec tor, and espe ci al ly the ban king sec tor, is si mi lar as
in the case of the IMF Fi nan cial Sound ness In di ca tors. The re are, however, two ma -
jor dif fe ren ces. First, the set of MPIs con ta ins far more in di ca tors (in to tal more than
150). It is clear from the over view of the are as and ca te go ries mo ni to red that the
MPIs try to iden ti fy and me a su re qu i te a lar ge num ber of fac tors affecting the
financial soundness of the European banking sector (see Mörttinen et al. 2005,
pp. 22-24).

Se cond, wi thin the ESCB most bank-re la ted MPIs are com pi led and pu b lished on 
a con so li da ted basis, i.e. the in di ca tors for banks in one coun t ry also inclu de their
bran ches and sub si di a ries in other EU coun tries, as well as other fi nan cial in sti tu ti -
ons con trol led by them. This con cept al lows ag gre ga te data to be con structed for the
EU as a who le and thus pro vi des a view of the ban king sys tem in the Eu ro pean con -
text. However, it leads to some loss of the link be tween eco no mic de ve lo p ments
based on the terri to rial prin ci ple and the evo lu ti on of the MPIs pu b lished for the “pu -
re ly do mes tic” ban king sec tor in coun tries whe re fo re ign banks from the EU are hea -
vi ly re pre sen ted (e.g. new Mem ber Sta tes, inclu ding the Czech Re pub lic).6 

A com pa ri son of the structu re of the IMF and ECB in di ca tors re ve als that they
over lap. No ne the less, they dis play some metho do lo gi cal dif fe ren ces (e.g. as re gards 
con so li dati on) and over lap only par ti al ly or dif fer in terms of the co ve rage of the
data mo ni to red. Although the MPI set inclu des far more in di ca tors than the FSI set,
Mört ti nen et al. (2005, pp. 54–57) de mon stra te that some FSIs (par ticu lar ly in the
set of en cou raged in di ca tors) have no equi va lent MPIs wi thin the ESCB. When mo -
ni to ring fi nan cial sta bi li ty, it is the re fo re appropriate to combine the two sets of
relevant indicators.
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4 De vi ati ons from the re com men ded IMF metho do lo gy also exist in advan ced coun tries; see Deutsche 
Bun desbank (2006).

5 For a de tai led dis cus si on of the MPIs see Mört ti nen et al. (2005). In ad di ti on to the MPIs, which are 
used to mo ni tor fi nan cial sys tem sound ness and sta bi li ty, the ESCB com pi les structu ral in di ca tors
for mo ni to ring EU ban king sec tor de ve lo p ments; see ECB (2006b).

6 The IMF Fi nan cial Sound ness In di ca tors are also com pi led on a con so li da ted basis; see IMF (2006). 
No ne the less, the Com pi lati on Guide of fers se ve ral possi ble types of con so li dati on when com pi ling
FSIs, inclu ding on an un con so li da ted basis on the terri to rial prin ci ple (i.e. inclu ding fo re ign-con trol -
led banks ope ra ting in the do mes tic market).
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The method of as sessing the fi nan cial or ban king sta bi li ty in di ca tors is a se pa ra -
te ques ti on. Although for some in di ca tors the re exist cer ta in “op ti mal” va lues,
which are even an cho red in nati o nal re gu lati ons (e.g. a thre shold of 8% for ca pi tal
adequa cy, a va lue clo se to zero for net open po si ti ons in fo re ign ex chan ge), many
other in di ca tors have no such ab so lu te “benchmarks”. The as sess ment should thus
fo cus on the evo lu ti on of in di ca tors over time and on comparisons with other
countries.

The FSIs may, however, be used in stress testing.7 A big advan tage of stress
tests is that they pro vide a link be tween in di vi du al FSIs and, un li ke the in di ca tors,
which are re la ti ve ly sta tic in na tu re, also al low us to take into ac count the po ten tial
los ses that the fi nan cial sec tor would suffer in the event of a shock (Craig and Sun da -
ra ra jan 2003). The re sults of re gu lar stress testing, espe ci al ly of the ban king sec tor,
may thus also ser ve as an ad di ti o nal fi nan cial sound ness in di ca tor. Ano ther area
whe re stress testing of fers sub stan tial va lue ad ded com pa red to the mo ni to ring of
sim ple in di ca tors is the ana ly sis of the systemic risk associated with interbank
contagion. 

3. IMF Fi nan cial Sound ness In di ca tors for the Czech Re pub lic and Se lec ted
Coun tries

In 2004, the pro ject to pre pa re a sin g le metho do lo gy for the IMF Fi nan cial Sound ness
In di ca tors was sup ple men ted with a FSI com pi lati on pi lot pro ject in some 60 coun tries
(Co or di na ted Com pi lati on Exer ci se). The re sults of this exer ci se, inclu ding the va lues
of in di vi du al in di ca tors at the end of 2005 and the me ta da ta, i.e. the sta tis ti cal metho do -
lo gy, were pu b lished by the IMF in Ja nu a ry 2007. The Czech Republic took part in this
pilot study.

The set of FSIs pu b lished al lows us to make qu i te a re li a ble com pa ri son of ban king
sec tor FSIs across coun tries, despi te some metho do lo gi cal dif fe ren ces and slight dis cre -
pan cies due to nati o nal li mi tati ons as re gards data col lecti on. Ta ble 3 pre sents the core
set of FSIs, i.e. ban king sec tor in di ca tors, for the Czech Re pub lic as com pa red to other
Cen t ral Eu ro pean coun tries in 2005.8

Although the com pa ri son of the data across in di vi du al Cen t ral Eu ro pean coun tries is 
com pli ca ted by ra ther dif fe rent data con so li dati on methods used for the cal cu lati on of
the in di ca tors (most of the Czech data are on a con so li da ted basis, whe re as the un der ly -
ing data for the other coun tries are not sub ject to cross-bor der or cross-sec tor con so li -
dati on), some as sess ment of the in di ca tors is possi ble. This is con fir med by the re la ti ve -
ly si mi lar va lues of some in di ca tors avai la ble for the Czech Re pub lic on both

7 For the stress testing metho do lo gy see Èi hák (2004a, 2004b), for ap pli cati on on the Czech ban king
sec tor see CNB (2004, 2006a).

8 For sim pli ci ty we pre sent here the re sults for the core FSIs only. The IMF web si te, however, also
pro vi des data for some en cou raged in di ca tors; see http://www.imf.org. Lar ge fi les descri bing the
me ta da ta, i.e. the metho do lo gy for the con structi on of the in di vi du al in di ca tors, were also dis c lo sed.
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Ta ble 3

The IMF Core Fi nan cial Sound ness In di ca tors for Cen t ral Eu ro pean Coun tries
(in %, 2005)

CZ HU PL SK SI

Capital
adequacy

Regulatory capital to risk-weighted assets 11.6 (11.9) 11.9 14.6 12.3 10.5

Regulatory Tier I capital to risk-weighted assets 11.1 (9.4) 11.8 14.4 13.1 8.9

Asset
quality

Non-performing loans net of provisions to capital 12.5 5.6 11.8 6.4 5.4

Non-performing loans to total gross loans 2.8 2.2 4.8 5.0 3.0

Sectoral distribution of loans to total loans … … … … …

Earnings
and
profita-
bility

Return on assets 1.7 (1.4) 2.1 1.6 1.1 1.0

Return on equity 32.1 (25.2) 27.0 20.6 13.7 13.5

Interest margin to gross income 51.8 61.6 57.7 65.4 52.9

Non-interest expenses to gross income 50.1 58.7 72.3 69.1 62.4

Liquidity
Liquid assets to total assets 32.1 19.7 19.9 33.5 4.8

Liquid assets to short-term liabilities 87.7 33.7 27.5 40.3 8.8

Exposure
to FX risk

Net open position in foreign exchange to capital -0.1 -22.8 2.5 -49.1 21.8

Note: The data for individual countries are not entirely comparable owing to a different base. For the Czech

Republic most of the data is on a consolidated basis (including affiliated domestic financial corporations and

foreign branches and subsidiaries), except for asset quality and exposure to FX risk, which are on a solo basis.

For the other countries the data are on a solo basis (excluding domestic and foreign subsidiaries). The CZ data in

parenthesis are CNB data for banks in the Czech Republic on a solo basis.

Source: IMF, CNB.

a con so li da ted and un con so li da ted (solo) basis (see Ta ble 3).9 Ta ble 3 shows that for
some in di ca tors (ca pi tal adequa cy, non-per for ming lo ans to to tal gross lo ans, liquid as -
sets to to tal as sets) the Czech Re pub lic was ran ked rough ly in the mi d dle in 2005, whe -
re as for others its po si ti on was extreme (a higher share of net non-performing loans in
regulatory capital vs. high return on equity).

The in di ca tor of co ve rage of short-term li a bi li ties by liquid as sets re cor ded high va -
lues in 2005, due to the still high ex cess liqui di ty in the Czech ban king sec tor. Most of
the ex cess liqui di ty, which is a he ri tage of a long pe ri od of fi xed ex chan ge rate re gime
and then ste ri li zati on ope rati ons of the cen t ral bank in a si tuati on of lar ge ca pi tal
inflows, is ab sor bed by the cen t ral bank via re gu lar repo ope rati ons. In 2005, banks in
the Czech Re pub lic also showed a very low net open po si ti on (in ab so lu te terms) in fo re -
ign ex chan ge (FX)10, which pro ba bly re flects their lower in vol ve ment in fo re ign ex -
chan ge tra ding com pa red to banks in Hun ga ry or Slo va kia.11 The high va lue for Slo va -
kia might be a con sequen ce of a dif fe rent con so li dati on of data, but also the re la ti ve ly
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9 However, the other com pa ri sons use the of fi cial FSI fi gu res pu b lished on the IMF web si te.
10 Net open po si ti on in FX is po si ti ve if a bank has more FX as sets than FX li a bi li ties. 
11 In 2005, ac cor ding to the FSIs, the sha re of fo re ign cur ren cy-de no mi na ted lo ans in to tal lo ans was

rough ly 25% in the Czech Re pub lic, com pa red to al most 30% in Slo va kia and more than 45% in Hun -
ga ry. Si mi lar pro por ti ons are ap pa rent when com pa ring the sha re of fo re ign cur ren cy-de no mi na ted li a -
bi li ties in to tal li a bi li ties of banks. The high pro por ti on of fo re ign cur ren cy-de no mi na ted lo ans in Hun -
ga ry is due lar ge ly to a high in te rest rate dif fe ren tial be tween the do mes tic cur ren cy and the euro or
Swiss franc, in which a re la ti ve ly lar ge num ber of lo ans are de no mi na ted in Hun ga ry. 
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high re le van ce of a num ber of fo re ign banks with fo re ign cur ren cy li a bi li ties and Slo vak 
ko ru na as sets (of ten also de po si ted at the cen t ral bank via repo ope rati ons). The high
num ber for Slo va kia part ly re flects also the off-ba lan ce sheet FX de ri va ti ves and gu a -
ran tees. On the other hand, the re la ti ve ly high ne ga ti ve FX open po si ti on in Hun ga ry is a 
con sequen ce of a lar ge ex ter nal fi nan cing of do mes tic cre dit growth, gi ven the re la ti ve -
ly low de po sit base in com pa ri son to other Cen t ral Eu ro pean coun tries. The Czech Re -
pub lic also re cor ded the lowest va lues among the five Cen t ral Eu ro pean coun tries for
the rati os of in te rest mar gin and non-in te rest ex pen ses to gross in co me.12 This in di ca tes
that in 2005 banks in the Czech Re pub lic  re lied more on non-in te rest in co me for pro fit
ge ne rati on than banks in the other coun tries. At the same time, however, they succe e ded
in cur bing their ad mi nis tra ti ve ex pen ses. The dif fe ren ces in the ratio of non-per for ming
loans to total loans among countries are not that large and to some extent might also
reflect different classification schemes (traditionally, Poland has much stricter rules for
a loan to stay performing). 

However, the in ter pre tati on of all cross-coun t ry dif fe ren ces is ham pe red, in ad di ti on
to dif fe rent data con so li dati on, by a dif fe rent metho do lo gy used for com pi ling some of
the in di ca tors (in the case of the Czech Re pub lic, for in stan ce, the liqui di ty in di ca tors do 
not take into ac count some short-term de po sits on both the assets and liabilities sides). 

Gi ven the dif fe rent re sults of the in di vi du al coun tries for va ri ous in di ca tors, it is not
easy to make an ove rall eva luati on of the fi nan cial sound ness of the ban king sec tor. One
of the methods al lowing us to com pa re the fi nan cial sound ness of the ban king sec tor in a 
sim pli fied way on the basis of se ve ral in di ca tors is to de ter mi ne the ran king of the in di -
vi du al coun tries for the in di vi du al in di ca tors and then so me how ag gre ga te this ran king
for the in di vi du al coun tries. Ac cor ding to this method, each coun t ry is as signed a ran -
king for each in di ca tor based on the com pa ri son (so, using Ta ble 3 as an exam ple, in the
case of re turn on as sets, the Czech Re pub lic would be as signed a ran king of 2 and Hun -
ga ry 1) and the in di vi du al ran kings for the va ri ous in di ca tors are then sum med for each
coun t ry. The coun t ry with the lowest to tal is then as sessed as the best and is as signed an
ove rall ran king of 1. A di sa dvan tage of this non-pa ra met ric method is that mi ni mal dif -
fe ren ces be tween va lues have the same weight as big dif fe ren ces.13

 In ad di ti on, this sim ple method is ra ther me cha ni cal and the as sess ment of the in di -
vi du al coun tries is hea vi ly de pen dent on the to tal sam ple of countries.

Ta ble 4 shows the re sults of this method, as sig ning ran kings to the Czech Re pub lic,
the other Cen t ral Eu ro pean coun tries and some other EU coun tries. To con struct the fi -
nal ran king we used a sam ple of all avai la ble EU coun tries (exclu ding De n mark and
Fin land, which did not par ti ci pa te in the pi lot pro ject, i.e. 25 coun tries inclu ding Bul ga -
ria and Ro ma nia) and the core FSIs exclu ding in te rest mar gin to gross in co me and the
sec to ral dis tri bu ti on of lo ans, who se ef fect on fi nan cial sta bi li ty can not be sim ply as -
sessed. A li near ap pro ach (i.e. the more – or for some in di ca tors the less – the bet ter) was
ap plied for the other in di ca tors, ex cept for net open po si ti on in fo re ign ex chan ge, whe re
we took the absolute distance from the balanced position (i.e. from zero).

12 Gross in co me is de fi ned as in te rest mar gin plus non-in te rest in co me.
13 An al ter na ti ve, possi bly more ro bust method would be to de ter mi ne the ran king on the basis of

quan ti les of the in di vi du al in di ca tors.
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The re sults show that com pa red to the other EU coun tries the Czech Re pub lic was
pla ced qu i te well in the ove rall as sess ment of the fi nan cial sound ness of the ban king
sec tor in 2005. The re sults must be in ter pre ted with cau ti on, however, ma in ly be cau se of 
the dif fe rent con so li dati on of the un der ly ing data used in cal cu la ting the in di ca tors for
the in di vi du al coun tries.14

Ta ble 4

Ran kings of EU Coun tries ac cor ding to the IMF’s Core Fi nan cial Sound ness In di ca tors
(2005; ran kings among 25 coun tries; min 1; max 25)

CZ HU PL SK SI AT DE

Capital
adequacy

Regulatory capital to risk-weighted assets 17 15 5 13 21 16 14

Regulatory Tier I capital to risk-weighted
assets

9 8 3 4 15 19 22

Asset quality

Non-performing loans net of provisions to
capital

17 10 16 12 9 19 23

Non-performing loans to total gross loans 15 11 20 21 16 13 19

Earnings and
profitability

Return on assets 6 1 7 11 12 21 25

Return on equity 1 2 7 22 23 18 21

Non-interest expenses to gross income 3 14 24 21 17 23 16

Liquidity
Liquid assets to total assets 10 21 20 9 24 14 3

Liquid assets to short-term liabilities 6 21 23 17 25 8 4

Exposure to
FX risk 

Net open position in foreign exchange to
capital

1 21 7 22 20 10 17

Overall
ranking

Ranking of sum of rankings for individual
indicators

4 12 13 19 24 21 23

Note: The number indicates the ranking among the 25 EU countries, i.e. a lower number means a better result.

Source: IMF, authors’ calculations.

The dif fe ren ce in ran king be tween the new and ori gi nal EU mem ber coun tries may
re flect a dif fe rent le vel of fi nan cial in ter me di ati on and il lustra te some tra de-off be tween 
fi nan cial sec tor sta bi li ty and fi nan cial sec tor de ve lo p ment (Hla vá èek, 2007). The ban -
king sec tors in the new mem ber coun tries are do mi na ted by fo re ign-ow ned banks with
suf fi ci ent ca pi tal, mi ni mal bad as sets (which were cleared out from banks’ ba lan ce
sheets pri or to their pri va ti sati on), high liqui di ty and a pru den tial ap pro ach to the fi nan -
cing of post-tran si ti on eco no mies. This con trasts with the banks in the ori gi nal EU
mem ber coun tries, with high ex po su res to the real eco no my and deep fi nan cial in ter me -
di ati on in all sec tors, to the de t ri ment of ca pi tal adequa cy and liqui di ty. The dif fe ren ce
be tween the se two groups’ re sults may also be due to a dif fe rent le vel of risk. This mo ti -
va tes banks ope ra ting in post-tran si ti on coun tries to ma in ta in a certain capital and
liquidity cushion, contributing to better results in the assessment of financial soundness. 
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14 The Czech Re pub lic has par ticu lar ly good re sults in net open po si ti on in fo re ign ex chan ge and re turn on
equ i ty. For a more de tai led dis cus si on of the se two in di ca tors in 2005, see CNB (2006a, 2006b).
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4. At tempts to Con struct an Ag gre ga te Fi nan cial Sta bi li ty In di ca tor 

Some cen t ral bank pu b li cati ons have re cent ly at tempted to con struct a sin g le in di ca tor
to in di ca te the le vel of sta bi li ty of the fi nan cial sys tem in the coun t ry con cer ned. This is
a very tough task gi ven the com plex na tu re of the fi nan cial sys tem and the exis ten ce of
nu me rous links be tween fi nan cial mar ket par ti ci pants, non-fi nan cial sec tors and fi nan -
cial in sti tu ti ons. The at tempts to date can the re fo re be viewed as pre li mi na ry testing of
al ter na ti ve ap pro a ches to the con structi on of this in di ca tor, not as con sen su al stan dards
at the in ter nati o nal le vel as is the case for the FSIs and MPIs.15 Most of the at tempts fo -
cus on con structing an ag gre ga te in di ca tor for the ban king sec tor, which is the most
important part of the financial system with respect to financial stability. 

A re la ti ve ly sim ple ag gre ga te in di ca tor of ban king sec tor sta bi li ty can be con structed 
as a weigh ted ave rage of par tial in di ca tors of the fi nan cial sound ness of banks. Such an
in dex is used, for exam ple, by the Tur kish cen t ral bank (CBRT, 2006). Its fi nan cial
stren gth in dex con sists of six sub-in di ces co ve ring as set qua li ty, liqui di ty, fo re ign ex -
chan ge risk, in te rest rate risk, pro fi ta bi li ty and ca pi tal adequa cy. Be fo re ag gre gati on the
in di vi du al sub-in di ces are nor ma li sed in or der to achi e ve the same va ri an ce (va ri an -

ce-equal weighting scheme).
An al ter na ti ve method is to con struct an ag gre ga te fi nan cial sound ness in di ca tor

using dai ly data from the fi nan cial mar kets (such as pri ces of ban king shares and other
fi nan cial as sets). The re a son is that such data can sig nal any dif ficul ties in the fi nan cial
sec tor in advan ce, as in di ca ted by mar ket per cep ti ons about their pro ba bi li ty. The fi nan -
cial fragi li ty in di ca tor pre sen ted by ex perts from the US Fe de ral Re ser ve Sys tem (Ne l -
son and Per li 2005) and the fi nan cial stress in dex cal cu la ted by ex perts of the Ca na di an
central bank (Illing and Liu 2003) are examples of such an approach. 

A sensi ble ap pro ach is to com bi ne in for mati on from the fi nan cial mar kets with in for -
mati on from the fi nan cial sta te ments of fi nan cial in sti tu ti ons. This ap pro ach has been
adop ted, for exam ple, by the Swiss cen t ral bank in the con structi on of a “stress in dex”
for the ban king sec tor (SNB, 2006). Along with in di ca tors de ri ved from banks’ ba lan ce
sheets and per for man ce (chan ge in pro fi ta bi li ty, ca pi tal, as set qua li ty and the num ber of
bank bran ches), this ap pro ach thus also uses mar ket in di ca tors (chan ge in pri ces of ban -
king shares and bonds) and other in di ca tors, such as in ter bank ex po su re and ad di ti o nal
su per vi so ry information (the share of bank assets in the regulator’s “watch list”). 

Ex perts from the Ne ther lands cen t ral bank have op ted for qu i te an ori gi nal ap pro ach
to the con structi on of the in dex (van den End 2006). The fi nan cial sta bi li ty con di ti ons
in dex is con structed on the basis of an en lar ged mo ne ta ry con di ti ons in dex and thus con -
ta ins in te rest ra tes, the ef fecti ve ex chan ge rate, real es ta te and stock pri ces, the sol ven cy
of fi nan cial in sti tu ti ons and vo la ti li ty of the stock in dex of fi nan cial in sti tu ti ons. An in -
no vati on in this in dex is, however, the in tro ducti on of up per and lower cri ti cal li mits to
take ac count of po ten tial non-li near ef fects. Too low an in dex va lue me ans in cre a sed in -
sta bi li ty, whe re as too high a va lue may re sult in the accu mu lati on of fi nan cial im ba lan -
ces, sin ce very po si ti ve de ve lo p ments and mi ni mal mar ket vo la ti li ty may lead to dis tor -
ti on of re la ti ve pri ces, inef fi ci ent fund al lo cati on and lower prudence and risk limits.

15 The use of an ag gre ga te in di ca tor for fi nan cial sta bi li ty as sess ment is cri ti ci sed, for exam ple, by
Schi na si (2006, pp. 89, 125–126).
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Therefore, the ideal evolution of the index is one within a particular financial stability
band.

A new ap pro ach to the con structi on of an ag gre ga te fi nan cial sta bi li ty in di ca tor con -
sists in cal cu la ting de fault risk at the le vel of the en ti re fi nan cial sys tem, or its main sec -
tors, for in stan ce using the Mer ton mo del (Van den End and Ta b bae, 2005).16 A si mi lar
sys te mic risk in di ca tor based on the stochas tic de fault risk dis tri bu ti on of in di vi du al in -
sti tu ti ons as an ope rati o nal fi nan cial sta bi li ty in di ca tor is pro po sed, for exam ple, by Èi -
hák (2007). The advan tage of the se in di ca tors lies in their clo se lin kage with pro blems
in the fi nan cial sec tor (de fault of ma jor fi nan cial in sti tu ti ons or a sec tor) and with the bu -
si ness cycle. The di sa dvan tages inclu de, however, de man ding ana ly sis and in some ca -
ses also the existence of a liquid stock market with a good representative sample of
individual sectors. 

5. The Cho ice of a Ban king Sta bi li ty In dex for the Czech Re pub lic

On the basis of the de ba te abo ve we try to con struct ex pe ri men tal ly a sim ple ag gre ga te
ban king sec tor sta bi li ty in dex and to dis cuss its advan tages and di sa dvan tages. The use
of mar ket in di ca tors in the case of the Czech Re pub lic runs into the pro blems of a li mi ted 
num ber of lis ted banks, a mi ni mal num ber of lis ted bank bonds and a re la ti ve ly shal low
ca pi tal mar ket in ge ne ral. To con struct the in dex, la bel led the ban king sta bi li ty in dex,
we thus use the traditional ratio indicators only. 

Ta ble 5

Par tial In di ca tors Inclu ded in the Ban king Sta bi li ty In dex

Partial indicator
Weight in 

index
Adjustments Variables Impact

Capital adequacy 0.05 Normalisation Capital adequacy (%) +

Asset quality 0.25 Normalisation Non-performing loans/total loans (%) -

Profitability 0.25
Mean of normalised 
values

Return on assets (%)
+

Return on equity  (%)

Liquidity 0.25
Mean of normalised 
values

Quick assets/assets (%)
+

Quick assets/client deposits (%)

Interest rate risk 0.1 Normalisation
Cumulative net balance sheet position
to 3 months/assets (%)

+

Foreign exchange
risk 

0.1
Mean of normalised 
values

Absolute value of open total position
in foreign exchange/Tier 1 capital (%)

-Absolute value of open balance sheet
position in foreign exchange/Tier 1
capital (%)

Ta ble 5 shows the par tial in di ca tors that were cho sen for the con structi on of the ag -
gre ga te in dex, inclu ding their weights. The se lecti on of the in di vi du al par tial in di ca tors
was go ver ned by cur rent in ter nati o nal practi ce. Ca pi tal adequa cy and pro fi ta bi li ty in di -
ca te the cushi on which a bank has at its disposal aga inst po ten tial risks. As set qua li ty
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eva lua tes the de gree of cre dit risk. Liqui di ty me a su res a bank’s re ser ve aga inst po ten tial
liqui di ty pro blems, i.e. a sha re of very liquid as sets (such as short-term bank de po sits,
cash or liquid go ver n ment no tes) that could be sold to co ver the de mand in case of a sud -
den wi thdra wal of de po sits. In te rest rate risk me a su res the time mis match be tween as -
sets and li a bi li ties and in di rect ly me a su res the po ten tial los ses cau sed by a po ten tial rise
in in te rest ra tes.17 The cal cu lati on ta kes into ac count also whe ther as sets or li a bi li ties
have flo a ting cou pon in case of bonds. Fo re ign ex chan ge risk co vers banks’ ex po su re to
ex chan ge rate mo ve ments in both di recti ons,  i.e. me a su res the po ten tial loss in case of a
sud den chan ge of cur ren cy va lue. It does not take into ac count the dif fe ren ces in ma tu ri -
ty of FX as sets and li a bi li ties, as these are covered in the indicator of interest rate risk.
All the partial indicators were normalised before aggregation so that they have the same
variance.

The weights of the par tial in di ca tors were set by ex pert ju dg ment and do not take into 
ac count the po ten tial cor re lati on be tween in di vi du al par tial in di ca tors. The star ting
point was the as sig n ment of iden ti cal weights to all the par tial in di ca tors; no ne the less,
the wea ke ning of the ca pi tal adequa cy, in te rest rate and fo re ign ex chan ge risk in di ca tors 
re flects a mo ti vati on to con si der some spe ci fic fe a tu res of the Czech ban king sec tor. The 
lowest weight as signed to ca pi tal adequa cy wea kens its ef fect on the to tal in dex due to
ex ces si ve ly high va lues in 2000–2003, which were ge ne ra ted by tem po ra ry fac tors
(clear-outs of bad as sets from the ban king sec tor, pri va ti sati on, ne cessa ry ca pi tal in cre a -
ses by fo re ign ow ners, etc.). The se high va lues ar ti fi ci al ly in cre a se the ave rage, and the
cur rent fall in ca pi tal adequa cy to wards more re a so na ble fi gu res was thus over va lued
with re spect to risk growth. In te rest rate risk was as signed a lower weight for two re a -
sons: first, the time mis match be tween as sets and li a bi li ties in terms of short-term li a bi -
li ties and long-term as sets is a ty pi cal fe a tu re of ban king bu si ness, and the wi de ning of
this mis match re flects de e pe ning fi nan cial in ter me di ati on in a post-tran si ti on eco no my.
Se cond, banks success ful ly ma nage part of this risk using in te rest rate de ri va ti ves,
which are not inclu ded in the in di ca tor. The low weight on ex chan ge rate risk reflects the 
relatively low exposure of banks to this risk and also a lack of reliable data, since data on
the total foreign exchange position have been collected only since 2001. 

Chart 1 il lustra tes the evo lu ti on of the par tial in di ca tors in 1997–2006. All the in di -
ca tors were con ver ted so that an in cre a se me ans an im pro ve ment and a decre a se me ans
de te ri o rati on. A po si ti ve va lue me ans that an in di ca tor is abo ve its his to ri cal ave rage
(cal cu la ted from 1997–2006) and a ne ga ti ve va lue means it is below its historical
average. 

17 In the ter mi no lo gy of the ca pi tal adequa cy fra mework (Basel II), this risk is ter med in te rest rate risk 
in the ban king book and is so me ti mes also re fer red to as the time mis match be tween as sets and li a -
bi li ties (CNB 2006b). This risk ari ses when a rise in in te rest ra tes for ces a bank to pay higher in te -
rest on the li a bi li ty side (e.g. re mu ne ra ted de mand de po sits or de po sits with a short in te rest rate fi -
xati on pe ri od) wi thout it be ing able to char ge higher ra tes on the as set side (e.g. lo ans with lon ger
fi xati on pe ri ods). This time mis match in possi ble re fi xati on leads di rect ly to los ses. In ad di ti on, the -
re is in te rest rate risk in the tra ding book, which ex pres ses the po ten tial los ses in the tra ding port fo -
lio (e.g. bonds and other as sets held for tra ding and sensi ti ve to in te rest rate chan ges) caused by
movements in market interest rates.
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Chart 1
Par tial In di ca tors of Ban king Sec tor Sta bi li ty
(in stan dard de vi ati ons from the his to ri cal ave rage of 1997-2006)

Source:CNB.

The chart in di ca tes that in the last 4–5 years the re has been an im pro ve ment in as set qua -
li ty, pro fi ta bi li ty and liqui di ty, and, by con trast, some de te ri o rati on in ca pi tal adequa cy
and in te rest rate risk (in terms of a dec li ne in par tial in di ca tors). Fo re ign ex chan ge risk
has been ra ther vo la ti le, but with some in terrup ti ons it has mo ved around the his to ri cal
ave rage of an essentially balanced foreign exchange position.

Chart 2 shows the evo lu ti on of the re sul ting ban king sta bi li ty in dex to ge ther with the 
evo lu ti on of the eco no mic en vi ron ment in the Czech Re pub lic, which of cour se has af -
fec ted the ban king sec tor. We can iden ti fy three ba sic phases in the evo lu ti on of the in -
dex. The low and fal ling in dex va lues in 1997–1999 are due to eco no mic pro blems and a 
ban king cri sis in the Czech Re pub lic in the se cond half of the 1990s. That pe ri od was
cha rac te ri sed by poor as set qua li ty, low pro fi ta bi li ty and liqui di ty of banks and re la ti ve -
ly low ca pi tal. At the time, the eco no my was in re ces si on and banks and debtors were
adversely affected by high interest rates. 

In 1999–2001, the re was a mo dest eco no mic re co ve ry and in te rest ra tes fell gra du al -
ly, which had a po si ti ve ef fect on the eco no my and on the ban king sec tor. However, the
im pro ve ment in the in dex in this pe ri od was dri ven more by structu ral and in sti tu ti o nal
chan ges, sin ce the ban king sec tor was be ing cle a ned up and con so li da ted, bad as sets
were be ing cleared out, and es sen tial ow ner ship chan ges were be ing made (pri va ti sati -
on to fo re ign stra te gic ow ners, see Bár ta, Ger šl and Sin ger, 2008). Sin ce 2002 the in dex
has been fluctua ting in po si ti ve va lues. Ano ther for the im pro ving sta bi li ty is the fa vou -
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ra ble phase of the bu si ness cycle, as so ci a ted with eco no mic growth and low in te rest ra -
tes. Only in this phase is it pro ba bly me a nin g ful to interpret developments on the basis
of standard financial soundness and stability indicators.

Chart 2
Ban king Sta bi li ty In dex
(in dex in stan dard de vi ati ons from the his to ri cal ave rage of 1997-2006, GDP growth and Pri -
bor in %)

The slight fall in the ban king sta bi li ty in dex re cent ly can be ex pla i ned by a com bi -
nati on of fal ling ca pi tal adequa cy and liqui di ty and in cre a sing in te rest rate risk amid un -
chan ged as set qua li ty and pro fi ta bi li ty. This evo lu ti on of the to tal in di ca tor and the par -
tial in di ca tors is lar ge ly due to cre dit ex pan si on in a si tuati on of low in te rest ra tes in
re cent years. The rise in len ding binds more ca pi tal to risk-weigh ted as sets, the re by
decre a sing ca pi tal adequa cy. This decre a se is also due in lar ge part to re pa tri ati on of
bank ear nings in the form of di vi dends paid to fo re ign ow ners. Low real in te rest ra tes
sup port growth in long-term lo ans, but at the same time re du ce the op por tu ni ty costs of
hol ding mo ney in the form of sight de po sits, which leads to a short time po si ti on for li a -
bi li ties, a widening of the time mismatch between assets and liabilities and a rise in
interest rate risk. 

The dec li ne in the ban king sta bi li ty in dex can also be in ter pre ted as a re turn to ave -
rage va lues and ca pi tal adequa cy op ti mi sati on in a si tuati on of cre dit growth. The fall in
the in dex may also re flect a smal ler need for “cushi ons” aga inst po ten tial risks in an en -
vi ron ment of in cre a sed financial and economic stability. 

That said, the pre sent evo lu ti on of the ban king sta bi li ty in dex may sig nal some risks
go ing for ward. Should the cre dit ex pan si on con ti nue at a si mi lar rate as in the pre vi ous
three years, banks will be for ced to stren gthen their ca pi tal adequa cy and decre a se the
time mis match be tween as sets and li a bi li ties, pro ba bly using in te rest rate de ri va ti ves
and other in stru ments. In the event of a co o ling of eco no mic acti vi ty or a rise in in te rest
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ra tes, banks may also face more dan ger from an in cre a se in un paid lo ans. Some banks
have alrea dy star ted to re act to this si tuati on in advan ce by in cre a sing their capital or
changing their profit distribution strategy.

6. Conclu si ons

To as sess the sta bi li ty of the fi nan cial sys tem and its most im por tant part, i.e. the ban -
king sec tor, it is ap pro pri a te to use a num ber of quan ti ta ti ve in di ca tors and com bi ne va ri -
ous ap pro a ches, inclu ding the cal cu lati on of fi nan cial sound ness in di ca tors, stress
testing and some ag gre ga te view of the de ve lo p ment of the fi nan cial or ban king sector
based on a simple aggregate indicator. 

Fi nan cial sta bi li ty in di ca tors com pi led at the le vel of in ter nati o nal in sti tu ti ons, such
as the IMF or the ECB, fa ci li ta te the as sess ment of fi nan cial sound ness and sta bi li ty in
in ter nati o nal com pa ri son thanks to their sin g le metho do lo gy. Re cent ly pu b lished data
from an IMF pi lot pro ject for the com pi lati on of fi nan cial sound ness in di ca tors in di ca te
that the Czech ban king sec tor compares quite favourably with the other EU countries.

An ag gre ga te fi nan cial sta bi li ty in di ca tor may ser ve as a first step to wards bet ter
ope rati o na li sing the con cept of fi nan cial sta bi li ty and buil ding a more ap pro pri a te fra -
mework for as sessing fi nan cial sta bi li ty. The ex pe ri men tal ly com pi led ban king sta bi li ty 
in dex for the Czech Re pub lic con sti tu tes one of the al ter na ti ve methods for con structing 
an ag gre ga te fi nan cial sta bi li ty in di ca tor. Its main advan tage is a possi bi li ty to com pa re
the ban king sys tem sound ness as a who le over time and de tect possi ble ad ver se trends.
The dis cus si on of its pros and cons, however, su g gests that it can not sim ply be used to
as sess fi nan cial sta bi li ty wi thout knowled ge and use of other sup por ting in stru ments
and in di ca tors. As men ti o ned in the in tro ducti on, the in dex also does not take into ac -
count a num ber of po ten tial risks re la ted to off-ba lan ce sheet in vest ments or cross-bor -
der di mensi on of the ban king bu si ness. No ne the less, it may ser ve as the basis for fur ther
ef forts to con struct quan ti ta ti ve indicators that better reflect the nature of the financial
system and its links with the real sector and other countries. 
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