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Abstract

This paper empirically investigates the effect of government bail-out policies
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variable on banks’ margins and risk-taking behavior, using a large sample of
banks from OECD countries. Our results suggest that government guarantees
to some banks strongly increase the risk-taking of the competitor banks not
protected by such guarantees. In contrast, there is no evidence that public
guarantees increase the protected banks’ risk-taking.
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1 Motivation

It is a widely maintained hypothesis that public guarantees to a subset of banks

distort competition. The reason is that publicly guaranteed banks will be able to

refinance themselves at more favorable terms than other banks because the protected

banks’ creditors expect to be compensated by the state if their bank is in danger

of becoming insolvent. This line of arguments has, for example, been underlying

the recent discussion about state aids to German public banks in the form of public

guarantees. As is well-known, the European Commission concluded that such guar-

antees were not compatible with the EC Treaty, and hence have to be phased out

since July 2005.

In a recent paper, Hakenes and Schnabel (2004) have shown that such competi-

tive distortions may undermine financial stability because they provoke higher risk-

taking by those banks not covered by the policy. The theoretical argument is simple:

Lower refinancing costs will induce the protected bank to behave more aggressively

(for example, by raising deposit rates or lowering loan rates). This increases com-

petition and decreases margins, and hence charter values, at the remaining banks,

and pushes the protected banks’ competitors towards higher risk-taking.

While there is an extensive empirical literature examining the effect of bail-out poli-

cies on the risk-taking of protected banks, the effect of bail-out policies on banks

outside the safety net has not – to our knowledge – been systematically examined.

To fill this gap, this paper empirically investigates the relationship between banks’

risk-taking behavior and the competitive distortions induced by public guarantees to

a subset of banks. We use a broad definition of public guarantees, including explicit

and implicit guarantees. In fact, the importance of explicit government guarantees

has decreased in recent years due to the privatization of public banks in many coun-

tries. However, many countries have highly concentrated banking sectors with banks

that may be considered to be “too big to fail.” Some of these, such as UniCredito

or Dexia, are direct successors of formerly public banks. Such implicit guarantees

may induce the same competitive distortions as explicit government guarantees.

However, implicit guarantees are inherently difficult to measure. In our empirical
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analysis, we make use of the fact that some of the big rating agencies publish ratings

reflecting their expectations of the probability of external support. On the basis of

this information, we construct a variable, called the market share of insured com-

petitor banks, which captures the degree of competitive distortions through explicit

or implicit guarantees, and analyze the effect of this variable on banks’ risk-taking.

Our regressions show that the presence of banks protected by government guarantees

strongly increases the risk-taking of the competitor banks. This result is robust to a

number of different estimation specifications. In contrast, there is no evidence that

public guarantees increase the protected banks’ risk-taking. In some specifications,

the guarantees even decrease the risk-taking of protected banks. These results have

important policy implications. First, the effect of implicit or explicit government

guarantees on the competitors’ risk-taking may be more important than the effect

of government guarantees on the protected banks’ risk-taking. Second, our results

suggest that competitive distortions arise not only from the public ownership of

banks, but also from the presence of large banks that are believed to be “too big

to fail.” Hence, the presence of “national champions” is just as problematic from a

competition or stability perspective as a large share of publicly owned banks.

The paper proceeds as follows. We start by developing our major hypotheses in

Section 2. In the following section, we present the empirical model and describe the

construction of the major variables used in the empirical analysis, as well as data

sources. Section 4 presents the empirical results, and Section 5 contains the checks

for robustness. Section 6 concludes.

2 Bail-out guarantees and risk-shifting

In theory, government bail-out guarantees can affect the risk-taking of banks through

two channels:

1. Market discipline: Public guarantees reduce market discipline because cred-

itors anticipate their bank’s bail-out and therefore have lower incentives to monitor

the bank’s risk-taking. This tends to increase the protected banks’ risk-taking. The
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effect is similar to that discussed in the deposit insurance literature (Merton 1977).

If depositors are protected by a guarantee, they will punish their bank less for risk-

taking, reducing market discipline.

2. Charter values: Public guarantees also affect banks’ risk-taking behavior

through their effect on banks’ margins and charter values. Keeley (1990) was the

first to show that higher charter values decrease the incentives for excessive risk-

taking, because the threat of losing future rents acts as a deterrent to risk-taking.

Government bail-out guarantees result in higher charter values for protected banks

who benefit from lower refinancing costs. Hence, as argued by Cordella and Yey-

ati (2003) and by Hakenes and Schnabel (2004), the net effect of public bail-out

guarantees on the risk-taking of protected banks is ambiguous and depends on the

relative weight of the two channels. We would expect higher risk-taking only if the

market discipline effect dominates the charter value effect.

At the same time, public guarantees reduce the margins and charter values of com-

petitor banks, which face fiercer competition from banks that are able to refinance

at subsidized rates (Hakenes and Schnabel 2004). This exacerbates the risk-shifting

problem at the competitor banks. Therefore, we would expect public guarantees to

unambiguously increase risk-taking at the protected banks’ competitors.

Regarding the prediction for protected banks, the empirical literature tends to sug-

gest that the risk-increasing effect dominates for protected banks. For example,

Hovakimian and Kane (2000) have found evidence for higher risk-taking of banks in

the presence of deposit insurance. In contrast, Gropp and Vesala (2004) find that ex-

plicit deposit insurance reduces banks’ risk-taking. They argue that explicit deposit

insurance may mitigate moral hazard because it may serve as a commitment device

to limit the safety net. Hence, their evidence points towards a risk-increasing effect

of implicit deposit insurance. Relatedly, large banks – which may be perceived to

be “too big to fail” – have been shown to follow riskier strategies than smaller banks

(Boyd and Runkle 1993, Boyd and Gertler 1994, Schnabel 2004). The findings on

the relationship between bank size and failure probabilities are mixed, but the more

recent papers point towards higher failure probabilities at larger banks (Boyd and
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Runkle 1993, De Nicoló 2000, De Nicoló et al. 2003). We are not aware of any study

comparing the riskiness of business strategies of public and private banks.

Regarding the prediction for competitive banks, there exists to our knowledge no

empirical paper that has analyzed the effect of public bail-out guarantees on the

risk-taking of the protected banks’ competitors. The only related finding is by

De Nicoló (2000) who finds that banks in countries with higher state ownership of

banks exhibit higher insolvency risk. This would be consistent with the theoretical

prediction.

The results on the overall effect of public bail-out guarantees on systemic stability

are mixed. Demirgüc-Kunt and Detragiache (2002) present evidence for a negative

effect of deposit insurance on banking stability, pointing towards a destabilizing ef-

fect of guarantees. Similarly, some papers find a negative relationship between bank

stability and government ownership (Caprio and Martinez 2000) or bank concen-

tration (De Nicoló et al. 2003). However, there also exist papers that are consis-

tent with no or even a stabilizing effect of government guarantees. Barth, Caprio,

and Levine (2004) show that government ownership has no robust impact on bank

fragility, once one controls for banking regulation and supervisory practices. Beck,

Demirgüc-Kunt, and Levine (2003) find that systemic banking crises are less likely

in countries with more concentrated banking sectors. These papers are difficult

to reconcile with the evidence pointing towards a risk increase at protected banks.

However, they are compatible with the theoretical prediction if the charter value

effect dominates for protected banks.

Our paper will try to shed new light on these issues. Our main focus will be on

the second prediction that the protection of some banks should result in higher

risk-taking at the competitor banks, controlling for the bail-out probability of each

individual bank. In addition, we will analyze whether bail-out guarantees increase

or decrease the risk-taking of protected banks. One major challenge will be to

construct a measure of banks’ (explicit and implicit) bail-out guarantees.
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3 Empirical analysis

3.1 Empirical model

In the empirical analysis, we try to explain banks’ risk-taking as a function of bank-

specific and country-specific characteristics. In addition to the variables commonly

used in such regressions, we include measures of the degree of protection of the

bank itself as well as of the bank’s competitors. More precisely, we model bank

i’s risk-taking as a function of the bank’s own bail-out probability pi, a measure

of the distortion of competition due to the protection of competitor banks (which

we name the “market share of insured competitor banks,” MSI−i), as well as some

bank-specific and country-specific control variables, Xi:

Riski = α · pi + β · MSI−i + γ · Xi + εi (1)

The construction of all these variables will be explained in detail below. Our main

hypothesis is that MSI increases banks’ risk-taking. Under that hypothesis, we

would expect β to be positive. Another coefficient of interest is that of the bank’s

own bail-out probability. If the market discipline effect dominates the charter value

effect, α is expected to be positive; in the opposite case, it should be negative.

3.2 Data

Our major data source is Bureau van Dijk/IFCA’s BankScope database which con-

tains balance sheet and other bank-specific information for a large number of banks

from a large variety of countries. Our analysis is based on the cross-section of banks

from all OECD countries included in the BankScope database in the year 2003. We

use the banks’ unconsolidated statements if available. Hence, domestic and foreign

subsidiaries are included as separate entities. Regarding bank specialization, we

include commercial banks, cooperative banks, savings banks, real estate and mort-

gage banks, medium- and long-term credit banks, as well as specialized governmental

credit institutions. Other, more specialized institutions, like investment banks and

non-banking credit institutions, are not included in our data set. The remaining
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data set includes more than 5,000 banks from thirty countries.1 In the following, we

will describe in detail the construction of our major variables of interest, as well as

other control variables, and will present descriptive statistics for the data set used

in the analysis.

3.3 Public guarantees

The most difficult and most important data issue is the measurement of public

guarantees. The goal is to construct a bank-specific bail-out probability, which

we will call pi.
2 This bail-out probability will enter directly to measure the effect

of a public guarantee on the protected bank’s risk-taking. Moreover, we want to

construct a variable that measures the competitive distortion due to the protection

of competitor banks from the perspective of each bank. This measure, which we call

the “market share of insured competitor banks,” is constructed as

MSI−i =
∑

j �=i

pj
aj

A
= p−i

A−i

A
, (2)

where ai are the total assets of bank i, and

A =
∑

i

ai, p−i =
∑

j �=i

pj
aj

A−i

, A−i = A − ai.

If all banks had either a bail-out probability of zero or one, this variable would

simply give us the market share of protected competitor banks (hence the name of

the variable). Note that the variable MSI varies not only across countries, but also

across individual banks within countries because the bank itself is always excluded

from the calculation. Moreover, as the decomposition in (2) shows, MSI depends

not only on the average bail-out probability of a bank’s competitors, but also on

the competitors’ aggregate market share. The higher the protected competitors’

aggregate market share, the higher will be the competitive distortion. Hence, MSI

tends to be lower for larger banks.

1A detailed description of the preparation of the data set is contained in the Appendix.
2Note that this probability is the conditional probability of a bail-out, given that the bank runs

into problems.
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The main challenge is therefore the estimation of bail-out probabilities. This will be

done on the basis of the rating information provided by Fitch/IBCA and Moody’s.

These two rating agencies provide, unlike Standard and Poor’s, ratings that reflect

their expectations of external support to individual banks. Fitch/IBCA provides

a direct assessment of the likelihood of external support, should this be necessary,

which they call the “Support Rating” (SR) (see Table 1 and Gropp et al. 2005 for a

detailed description of such ratings). Moreover, Fitch/IBCA and Moody’s provide

a rating that measures the inherent strength of the bank, explicitly ignoring the

likelihood of external support if the bank experiences difficulties. The “Individual

Rating” (IR) by Fitch/IBCA and “Financial Strength Rating” (FSR) by Moody’s

provide such a rating. In addition, both rating agencies provide standard “Issuer

Ratings” (ISR), which assess the overall issuer risk, taking into account any external

support. From these ratings, we are able to deduct the implicit probability of a

bail-out if the bank runs into difficulties. The translation of ratings into bail-out

probabilities is done on the basis of standard credit matrix transition matrices for

non-financial corporates (Table 2).3 We will propose two methods of how to estimate

these probabilities, a simple one and a more sophisticated one.

Simple version (MSI1) We assign bail-out probabilities to Fitch/IBCA’s sup-

port ratings, based on the description of the support ratings as given by Table 1:4

SR pi

1 1
2 0.9
3 0.5
4 0.25
5 0

No rating, private 0
Public banks 1

Publicly owned banks are assigned a bail-out probability of one. In addition, do-

mestic subsidiaries are assigned the bail-out probability of their mother company,

3It is important not to use default probabilities for banks, as the default probabilities would
themselves be affected by the safety net.

4A similar procedure appeared to work well in Gropp et al (2005).
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whereas foreign subsidiaries are treated as independent entities. Finally, all remain-

ing private banks that are not rated are assigned a bail-out probability of zero; the

idea is that banks that are not important enough to be rated are not important

enough to be bailed out if they fail. The bail-out probability calculated on the basis

of this assignment will be named p1, the corresponding market share of insured com-

petitor banks MSI1. In the robustness section 5, we will also consider deviations

from this assignment procedure.

Sophisticated version (MSI2) The sophisticated version uses the complete rat-

ing information of all banks to construct the bail-out probability p2 and the market

share MSI2. The main idea is to utilize the information contained in the deviations

of Issuer Ratings from Financial Strength/Individual Ratings to deduct the banks’

bail-out probabilities. We will make use of the following relationship:

tdi = di(1 − pi), (3)

where tdi is the total default probability (taking into account bail-outs), and di is

the default probability in the absence of bail-outs. Hence, tdi corresponds to the

default probability contained in the ISR, whereas di corresponds to FSR/IR. From

this formula we can calculate the bail-out probability as

pi = 1 − tdi

di

, (4)

unless the default probability di is equal to zero (i. e., when the ratings are associated

with a zero historical default frequency, cf. Table 2). We will therefore proceed as

follows:

1. If di > 0, we can calculate the bail-out probability directly from the above

formula. Note that pi will be equal to 1 if tdi = 0 and di > 0.

2. If di = tdi = 0, we use the information from the support ratings (according to

the table above) to assign bail-out probabilities.

3. As before, domestic subsidiaries are assigned the mother company’s bail-out

probability.
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4. All remaining private banks that are not rated are again assigned a bail-out

probability of zero.

5. Finally, all publicly owned banks are assigned a bail-out probability of one.

3.4 Risk measures

As dependent variables, we use the following broad set of variables found in the

literature to capture different aspects of risk in banking:5

1. Problem loans ratio (problem loans over total assets): The importance of

non-performing loans has been used as a measure of asset risk (Shrieves/Dahl

1992). Since this variable refers to past risk-taking, we alternatively use future

values (2004) in the regressions.

2. Risk-weighted assets ratio (risk-weighted assets over total assets): Another

measure of asset risk is the ratio of risk-weighted assets (according to the

Basel I Accord) over total assets (Shrieves/Dahl 1992).

3. Liquid assets ratio (liquid assets over total assets): This variable is used as a

measure of liquidity risk.

4. Regulatory capital ratio (regulatory capital over risk-weighted assets according

to the Basel I Accord): The regulatory capital ratio can be used as a proxy

for leverage risk.

5. Book capital ratio (book capital over total assets): This measure is cruder

than the previous measure, but it is available for a larger number of banks.

6. Probability of default: Z-scores and distance-to-default measures, calculated

on the basis of market values, have been used to measure total risk (Fur-

long 1988, Boyd/Runkle 1993, de Nicolo 2000, Hovakimian/Kane 2000, Bich-

sel/Blum 2002):

z =
k + µ

σ
,

5See the Appendix for a description of data sources.
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where k is the equity ratio (book values), µ is the mean return, and σ is

the standard deviation of returns However, this measure markedly reduces

our sample size because we can only use listed banks. In principle, z-scores

could also be calculated on the basis of book returns, but this tends to yield

unsatisfactory results (see Boyd/Runkle 1993).

3.5 Control variables

We now describe the bank-specific and country-specific control variables that we

use in the analysis. Total assets (in logarithmic form) are used to measure a bank’s

market power, returns to scale, and diversification benefits. Moreover, we control

for different types of business (such as commercial banks, savings banks, etc.) by

using bank type dummies.

At the country level, we use the Herfindahl index (the sum of squared market shares,

according to banks’ total assets) to measure the concentration in different banking

sectors. In theory, a higher concentration should increase intermediation margins

and thereby decrease risk-taking. We also control for the generosity of the deposit

insurance system, as measured by the coverage limits (see Appendix for details). If

all liabilities were completely insured and deposit insurance premia were unfair (as

is typically the case), there would not be any distortions from public guarantees.

All banks would be able to obtain cheap refinancing even in the absence of public

guarantees. Therefore, we would expect the distortions to be the strongest if there is

no deposit insurance, or if a large part of a bank’s liabilities are not insured. More-

over, risk-shifting should be more difficult if there are stricter information disclosure

requirements. Therefore, we also control for the transparency of the banking sector

(see again the Appendix for details). Finally, we control for business cycle effects by

including the deviation from trend real GDP growth, and for financial development

by including the GDP per capita. In some regressions, we also include country fixed

effects.
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3.6 Descriptive statistics

Table 3 shows some descriptive statistics at the bank level. It also displays the

variables MSI1 and MSI2, as used in the regressions. Note that the MSI variables

differ not only across countries, but also across the banks within a given country

because the bank itself is excluded from the calculation of MSI. In our data set, the

average bail-out probability is 0.21 (for MSI1) and 0.17 (for MSI2), respectively.

These relatively low numbers reflect the fact that there are a large number of small

banks with very low bail-out probabilities. The average MSI1 is equal to 0.62, and

average MSI2 is 0.56, showing that the average protection of competitor banks is

substantial. Also, there is a large variation of MSI, which ranges between 0 and

0.87.

Table 4 presents some descriptive statistics at the country level. Most importantly,

the table displays the measures MSI1country and MSI2country for the thirty

countries in our data set. These variables were calculated similar to MSI1 and

MSI2, but they include all banks in a given country, so that they are constant

within countries. A high value of MSIcountry can derive from two sources: from

a high share of publicly owned banks (Publicshare, see the fourth column in Table

4), or from a high share of banks that are likely to be bailed out for other reasons

(most importantly, large banks). In the United Kingdom, for example, about two

thirds of the banking sector are likely to be bailed out even though there are no

public banks in the UK. In contrast, the high value of MSI in Germany is to a

large extent driven by the large share of publicly owned banks. The variation of

the MSI variables is quite large across countries: The lowest value (0) is found in

New Zealand, the highest in Finland (0.87); the latter value is largely driven by the

dominant position of Nordea in Finland, which can also be seen from Finland’s huge

Herfindahl index (column 4).

4 Estimation results

Table 5 presents the regression results using MSI1 and p1. All regressions include

dummies for bank types, and the regressions in the lower panel additionally include
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country dummies. The columns refer to the different measures of banks’ risk-taking.

We use robust standard errors throughout.

The regression results in the upper panel of Table 5 convey one clear message: A

higher “market share of insured competitor banks” significantly increases banks’

risk-taking for all risk variables, except for the regulatory capital ratio. The coeffi-

cients are also economically significant: For example, an increase in MSI1 by 0.10

(for example, from 0.3 to 0.4) increases the share of problem loans in total assets by

0.5 percentage points, which is substantial given a mean of 2.9 percent (see Table 3).

The effect of the same increase of MSI1 on the risk-weighted assets ratio would be

an increase of 2 percentage points, which is again quite large. The only risk variable

that does not yield a significant effect is the regulatory capital ratio, which may be

due to the relatively poor coverage of this variable.

Another interesting result concerns the effect of a bank’s own bail-out probability

on risk-taking. We find that the own bail-out probability is either insignificant, or

it has a significant risk-decreasing effect on banks’ risk-taking. This contradicts the

conventional wisdom according to which a higher probability of a bail-out increases

banks’ risk-taking, but is consistent with theory if the charter value effect dominates

the market discipline effect.

The remaining coefficients are largely as expected. A higher coverage of deposit

insurance tends to increase risk-taking. A higher Herfindahl index decreases asset

risk, as measured by the risk-weighted assets ratio and the problem loans ratio.

In contrast, it decreases liquidity. Transparency is often insignificant. It has a

significantly negative impact on risk-taking only in the regression using the risk-

weighted assets ratio as the dependent variable. In contrast, it significantly increases

the problem loans ratio of 2004. This is probably driven by the fact that banks in

transparent banking systems are obliged to disclose problem loans more quickly,

rather than measuring an increase in risk.

Table 6 presents the same regressions, using MSI2 and p2. The results are very

similar to those presented in Table 5. MSI2 significantly increases risk-taking in

most regressions. Again, the own bail-out probability is either insignificant, or it has

a risk-decreasing effect. Hence, we can conclude that there is strong evidence that
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the bail-out guarantees increase the risk-taking of competitor banks. In contrast,

there is no evidence that public guarantees increase the protected banks’ risk-taking.

5 Robustness (to be completed)

We checked the robustness of our results in various directions. First, we added

country dummies to our regressions to make sure that the effects are not driven by

unobserved country effects that are correlated with the MSI variables. One should

note, however, that this means “throwing away” the between-country variation of

MSI, implying that only the within-country variation is used to identify the coef-

ficient of the MSI variable. The results of these regressions are shown in the lower

panels of Tables 5 and 6. We find that the precision of the estimates generally

decreases, as expected. Nevertheless, MSI remains significant in most (though not

all) cases. The results referring to the own bail-out probability also are similar to

those not including country dummies.

Moreover, we modified the construction of bail-out probabilities to account for the

lack of rating information for many banks. For this purpose, we regressed the banks’

bail-out probabilities on a number of observable characteristics (such as total assets,

market share, bank type, and country dummies), and, on the basis of these results,

predicted the bail-out probability out-of-sample for those banks that are not rated.

(to be completed)

Furthermore, we changed the treatment of foreign subsidiaries by assigning to them

the mother companies’ bail-out probabilities, as it was done for the domestic sub-

sidiaries. We also modified the construction of MSI by using aggregate data from

the OECD (2004) to measure the total assets in the banking sector. Moreover, we

replaced the Herfindahl index, as calculated by the European Central Bank, by that

constructed on the basis of our data set. Finally, we reran the regressions for private

and public banks separately. (to be completed)
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6 Conclusion

Our paper has analyzed the effect of public bail-out guarantees on the risk-taking

of banks outside the safety net. To this end, we have constructed a variable mea-

suring banks’ implicit and explicit bail-out guarantees by using rating information

regarding bail-out perceptions. We have then constructed the variable MSI (market

share of insured competitor banks), which is to capture the degree of competitive

distortions in different OECD countries due to implicit and explicit government guar-

antees. The main question was whether this variable increases banks’ risk-taking,

as suggested by recent theoretical work.

The regression results are striking: MSI significantly increases banks’ risk-taking,

and the estimated risk increase is substantial. In contrast, there is no evidence for

higher risk-taking at the protected bank itself. The results prove to be robust to a

number of modifications.

These results have important policy implications: First, they suggest that compet-

itive effects of government guarantees are important and may constitute a threat

to the stability of banking systems. In fact, the main costs of implicit or explicit

government guarantees appear to consist in higher risk-taking of competitor banks,

rather than of the protected banks themselves. Moreover, the focus on the dis-

tortionary effect of explicit guarantees (especially to public banks) may be overly

narrow; implicit guarantees to large banks can be just as distorting. Therefore,

the transformation of public banks into large banking conglomerates may not be

well-suited to remove competitive distortions.
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Appendix

Compilation of data set Our data set includes all banks from OECD countries

contained in the BankScope database in the year 2003.

The data set is complemented by rating information from Fitch/IBCA as well as

Moody’s (referring to the end of 2002). The identification of public ownership and

subsidiaries is done on the basis of the information on the ultimate owner contained

in the BankScope data set. The given information was complemented through an

extensive internet search. We use unconsolidated bank statements (Bankscope con-

solidation codes U1, U2) where such statements are available. U* statements were

used only if no other unconsolidated statements existed. If no unconsolidated state-

ments were available, we used consolidated statements (C1, C2, C*). Banks with a

consolidation status of A1 were dropped. From the remaining banks, we dropped

central banks, investment banks and securities houses, multi-lateral governmental

banks, as well as non-banking credit institutions. We also dropped bank holdings

and bank holding companies to avoid a double-counting of banks. The total assets

of all banks in each country in our data set are similar to the data given by the

OECD. For internal consistency, we prefer to use the data constructed from our

data set.
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Support rating Description by Fitch Assigned bail-
out probability

1
A bank for which there is an extremely high probability of external support. The potential provider of support is 
very highly rated in its own right and has a very high propensity to support the bank in question. This probability
of support indicates a minimum Long-term rating floor of ‘A-’. 

1

2
A bank for which there is a high probability of external support. The potential provider of support is highly rated 
in its own right and has a high propensity to provide support to the bank in question. This probability of support 
indicates a minimum Long-term rating floor of ‘BBB-’.

0.9

3
A bank for which there is a moderate probability of support because of uncertainties about the ability or 
propensity of the potential provider of support to do so. This probability of support indicates a minimum Long-
term rating floor of ‘BB-‘.

0.5

4
A bank for which there is a limited probability of support because of significant uncertainties about the ability or 
propensity of any possible provider of support to do so. This probability of support indicates a minimum Long-
term rating floor of ‘B’.

0.25

5
A bank for which external support, although possible, cannot be relied upon. This may be due to a lack of 
propensity to provide support or to very weak financial ability to do so. This probability of support indicates a 
Long-term rating floor no higher than ‘B-’ and in many cases no floor at all. 

0

Table 1: Description of support ratings by Fitch/IBCA and assignment of bail-out probabilities for construction of MSI1.



Rating 
Fitch/IBCA

Default 
prob.

Rating 
S&P

Default 
prob.

Rating 
Moody’s

Default 
prob.

AAA 0 AAA 0 Aaa 0
AA+ 0 Aa1 0
AA 0 AA 0.01 Aa2 0
AA- 0 Aa3 0.07
A+ 0 A1 0
A 0 A 0.04 A2 0.02
A- 0.14 A3 0.02
BBB+ 0.33 Baa1 0.12
BBB 0.15 BBB 0.28 Baa2 0.1
BBB- 0.54 Baa3 0.46
BB+ 1.06 Ba1 0.69
BB 2.09 BB 1.17 Ba2 0.67
BB- 1.9 Ba3 2.19
B+ 2.29 B1 3.46
B 1.74 B 5.96 B2 7.65
B- 1.96 B3 11.86
C-CCC 27.2 CCC 31.01 Caa–C 26.05

Table 2: Historical one-year ahead default probabilities for non-financial firms (in percent), as
used for construction of MSI2. Data refer to the years 1994-2000 for Fitch/IBCA, 1984-2005
for S&P, and 1983-2003 for Moody's. Sources: Fitch/IBCA (2005), “Fitch Ratings Global
Corporate Finance 2004 Transition and Default Study;” S&P (2006), “Rating Transitions
2005: Credit Quality Of Global CDOs Improved, Although Affected By High-Profile Credit
Events;” Moody's (2004), “Annual Default Study Addendum: Global Corporate Rating
Transition Rates.”



Variable Nobs Mean Std. dev. Minimum Maximum
Risk-weighted assets ratio (in %) 1639 66.81 19.17 0.05 139.76
Liquid assets ratio (in %) 5401 23.22 19.94 0.00 100.00
Problem loans ratio (in %) 2317 2.90 3.45 0.00 40.08
Problem loans ratio 2004 (in %) 2008 2.91 4.49 0.00 121.69
Regulatory capital ratio (in %) 1869 18.68 25.79 0.00 641.60
Equity ratio (in %) 5394 9.48 10.66 0.00 100.00
MSI1 5448 0.62 0.15 0.00 0.87
Own bail-out probability (p1) 5448 0.21 0.38 0.00 1.00
MSI2 5448 0.56 0.18 0.00 0.87
Own bail-out probability (p2) 5448 0.17 0.37 0.00 1.00
Total assets (in Thousands USD) 5448 1.06E+07 5.33E+07 2.27E+03 1.11E+09

Table 3: Descriptive statistics at the bank level.



Country Herfindahl Deposit 
insurance

GDP per 
capita Transparency

Australia 82% 80% 9% 13.3 0 24,455          12
Austria 30% 28% 7% 12.4 1 34,044          8
Belgium 69% 33% 0% 19.9 1 31,094          9
Canada 78% 78% 1% 19.2 2 23,621          11
Czech Republic 64% 63% 6% 19.6 1 5,695            9
Denmark 58% 58% 0% 11.4 2 39,661          7
Finland 87% 87% 10% 65.1 1 32,284          10
France 61% 58% 4% 8.2 2 30,790          8
Germany 77% 77% 48% 3.1 3 32,826          11
Greece 72% 57% 37% 16.8 1 14,162          10
Hungary 60% 34% 19% 19.3 1 5,903            9
Iceland 54% 57% 29% 24.7 1 31,385          8
Ireland 51% 39% 4% 10.3 1 30,551          11
Italy 60% 42% 3% 4.9 3 21,396          12
Japan 52% 45% 12% 3.3 2 45,029          11
South Korea 84% 60% 39% 8.6 2 14,937          11
Luxembourg 38% 38% 24% 4.0 1 59,053          11
Mexico 59% 41% 23% 17.3 3 3,721            12
Netherlands 82% 85% 9% 22.7 1 31,287          10
New Zealand 0% 0% 0% 17.9 0 18,947          12
Norway 40% 39% 26% 15.4 3 40,043          11
Poland 60% 57% 25% 12.7 1 4,557            11
Portugal 50% 52% 27% 15.5 1 13,034          10
Slovakia 60% 38% 2% 24.6 1 4,655            8
Spain 66% 60% 0% 6.7 1 18,050          11
Sweden 80% 72% 8% 11.5 1 33,665          10
Switzerland 71% 71% 18% 21.1 1 46,554          10
Turkey 63% 46% 35% 14.2 3 2,947            9
United Kingdom 67% 61% 0% 3.1 1 22,974          12
USA 37% 29% 0% 1.7 3 31,891          11

MSI1country MSI2country Public share

Table 4: Descriptive statistics at the country level. Notes: The columns MSI1country and MSI2country give the overall value for each country. Note that the variables used 
in the regression differ from the aggregate variable in that they do not include the respective bank itself.



Dependent variable

Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value

MSI1 20.439 0.002 -4.380 0.029 5.164 0.000 6.485 0.000 -0.459 0.919 -5.412 0.000
Own bail-out probability (p1) -0.852 0.719 5.910 0.000 0.654 0.103 0.042 0.920 8.731 0.065 1.084 0.062
Total assets (log) 0.427 0.175 -1.445 0.000 -0.023 0.684 -0.181 0.139 -3.557 0.000 -2.242 0.000
Herfindahl index -0.270 0.018 -0.291 0.000 -0.053 0.004 -0.077 0.074 0.302 0.125 -0.011 0.787
Deposit insurance 6.941 0.000 -6.828 0.000 -0.376 0.133 -0.520 0.421 0.365 0.789 -0.512 0.089
GDP per capita 2002 -0.425 0.000 -0.136 0.000 -0.012 0.327 -0.047 0.066 0.149 0.291 -0.169 0.000
Transparency -5.910 0.000 0.428 0.168 0.125 0.133 0.220 0.081 0.775 0.449 -0.042 0.801

Nobs
R²

MSI1 129.489 0.000 -34.120 0.001 4.845 0.076 1.042 0.712 1.309 0.942 -4.762 0.343
Own bail-out probability (p1) 0.798 0.757 0.894 0.419 0.419 0.306 -0.105 0.800 10.129 0.080 2.309 0.001
Total assets (log) 1.586 0.000 -1.519 0.000 -0.081 0.204 -0.221 0.102 -4.181 0.000 -2.363 0.000

Nobs
R²

2008 1869 5394
0.94 0.71 0.57 0.43 0.42 0.58

Risk-weighted assets 
ratio

Liquid assets       ratio Problem loans        
ratio

Problem loans      
ratio 2004

Regulatory capital 
ratio

Equity ratio

1639 5401 2317 2008 1869 5394
0.560.380.370.500.650.93

1639 5401 2317

Table 5: Reduced form regressions using MSI1. Notes: All regressions include dummy variables for bank types. The regressions in the lower panel include countries dummies. We use robust standard 
errors throughout.



Dependent variable

Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value

MSI2 20.535 0.008 -8.786 0.000 4.234 0.000 5.661 0.000 7.193 0.398 -4.763 0.000
Own bail-out probability (p2) -3.408 0.199 5.676 0.000 0.439 0.324 -0.119 0.778 7.274 0.002 1.029 0.042
Total assets (log) 0.498 0.110 -1.439 0.000 -0.015 0.787 -0.181 0.134 -3.306 0.000 -2.225 0.000
Herfindahl index -0.309 0.012 -0.278 0.000 -0.048 0.016 -0.075 0.116 0.259 0.138 -0.021 0.595
Deposit insurance 6.833 0.000 -6.722 0.000 -0.392 0.087 -0.508 0.390 0.980 0.538 -0.520 0.082
GDP per capita 2002 -0.484 0.000 -0.129 0.000 -0.032 0.003 -0.068 0.003 0.100 0.440 -0.157 0.000
Transparency -5.542 0.000 0.415 0.177 0.196 0.022 0.315 0.014 0.870 0.402 -0.124 0.458

Nobs
R²

MSI2 119.780 0.000 -34.199 0.001 5.772 0.052 2.121 0.435 1.814 0.915 -2.242 0.660
Own bail-out probability (p2) 0.548 0.849 0.314 0.766 0.631 0.170 0.169 0.686 7.252 0.016 2.617 0.000
Total assets (log) 1.533 0.000 -1.475 0.000 -0.084 0.176 -0.231 0.086 -3.839 0.000 -2.345 0.000

Nobs
R²

Table 6: Reduced form regressions using MSI2. Notes: All regressions include dummy variables for bank types. The regressions in the lower panel include countries dummies. We use robust standard 
errors throughout.

0.57 0.43 0.42 0.58
2317 2008 1869 5394

0.50 0.37 0.38 0.56
1639 5401 2317 2008 1869 5394

Risk-weighted assets 
ratio

Liquid assets       ratio Problem loans        
ratio

Problem loans      
ratio 2004

Regulatory capital 
ratio

Equity ratio

0.93 0.65

1639 5401
0.94 0.71



Variable name Description Data source
Problem loans ratio Problem loans / total assets (in %) BankScope
Problem loans ratio 2004 Problem loans in 2004 / total assets (in %) BankScope
Risk-weighted assets ratio Risk-weighted assets (according to Basel I) / total assets (in %) BankScope
Liquid assets ratio "Risk assets" / total assets (in %) BankScope
Regulatory capital ratio Regulatory capital ratio (in %) BankScope
Equity ratio Equity ratio (in %) BankScope
Total assets Total assets (in Thousands USD), in logarithmic form BankScope

Dspecial1, Dspecial2,… Dummy variables indicating the bank's type (such as commercial bank, savings bank, etc.) BankScope

Support ratings Fitch/IBCA
Issuer ratings Fitch/IBCA, Moody's
Financial strength ratings/ 
Individual ratings Fitch/IBCA, Moody's

p1 Own bail-out probability corresponding to MSI1 (see definition in text) Own calculations
MSI1 See definition in text Own calculations
MSI1 Country As MSI1, but including bank i Own calculations
p2 Own bail-out probability corresponding to MSI2 (see definition in text) Own calculations
MSI2 See definition in text Own calculations
MSI2 Country As MSI2, but including bank i Own calculations
Total assets Country Sum of total assets over all banks in a given country (in Thousands USD) Own calculations

Total assets Country OECD Sum of total assets as given by the OECD (including corrections, in Thousands USD) OECD

Dpublic Dummy variable indicating whether a bank is publicly owned BankScope, banks' websites
Market share "Total assets" of a given bank over "Total assets Country" (in %)
Public share Sum of total assets of publicly owned banks over "Total assets Country" (in %) Own calculations
Herfindahl index 1 Sum of squared "Market share" in a given country
Herfindahl index 2 Sum of squared market shares as calculated by the ECB European Central Bank

Deposit insurance Ordinal variable measuring deposit insurance coverage in 2003: 0: 0 $, 1: 1-40.000 $, 2: 
40.001-100.000 $, 3: > 100.000 Demirgüc-Kunt et al. (2005)

GDP per capita GDP per capita in 2002 World Bank

Transparency Ordinal variable measuring the degree of information disclosure requirements for banks; 
counts the "pro-disclosure" answers in section 10 of the survey

World Bank (2003), Survey on 
Regulation and Supervision

Table A1: Description of variable construction and data sources.


