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Abstract 

The recent crisis has shown that banks in distress can often expect to benefit from (implicit) 
government guarantees. This paper analyzes a panel of 781 banks from 90 countries to test 
whether  the  expectation  of  individual  and  systemic  government  support  induces moral 
hazard. It shows that banks tend to be more leveraged, funded with capital of lower quality, 
more heavily  invested  in risky assets and exposed to more severe  liquidity mismatch when 
they  themselves  ‐but  also when  their  competitors‐  are perceived  as being more  likely  to 
benefit  from government  support. We  show  that  the default of Lehman Brothers  in 2008 
reduced  moral  hazard  in  the  short‐run,  but  not  in  the  long‐run,  as  the  systemic 
consequences of Lehman’s failure became apparent. In addition, our large country coverage 
allows us to provide new results on policies, institutions, and regulations that can be put in 
place to reduce moral hazard induced by implicit guarantees to the banking sector. 
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1 Introduction

We study an unbalanced panel of 781 banks from 90 countries, over a period of 13 years
(2001-13), to investigate whether the expectation of implicit government guarantees
induces banks to assume inefficiently high investment and financing risks. Combining
balance sheet information from Bureau van Dijk’s Bankscope database with information
from the World Bank’s Bank Regulation & Supervision Survey (BRSS) and Worldwide
Governance Indicators (WGI), we also explore the systemic consequences of government
guarantees, and investigate whether and how regulatory and institutional parameters
affect the severity of the moral hazard problem.

Our results show that banks tend to be more leveraged, more weakly capitalised,
and exposed to more severe liquidity mismatch when they, or their competitors, are
assigned a lower Fitch Support Rating (FSR), i.e. when they are perceived as more
likely to benefit from government support. Because lower pre-crisis FSRs are associ-
ated with more severe losses during the crisis, our findings also suggest that perceived
bailout guarantees lead to more excessive investment in risky assets. The default of
Lehman Brothers in 2008 appears to have reduced moral hazard in the short-run, but
but not in the long-run, as the systemic consequences of Lehman’s failure became ap-
parent. When the permissible range of banks’ activities is restricted more, the effect
on leverage and capital quality is weaker; the effect on risky investments, instead, is
reduced when banks are overseen by multiple supervisors, and when government effec-
tiveness is high. Indicating a systemic impact of bailout expectations, banks tend to be
more leveraged and funded with less loss-absorbing capital when the average likelihood
of support to competitors is high. Throughout, the use of instrumental variables and
difference-in-difference estimators suggests that these effects reflect causal relationships.
In short, our paper empirically supports and refines the long-standing hypothesis that
public bailouts have adverse ex ante effects on banks’ risk-taking. By emphasising the
impact on leverage and the loss-absorbing properties of bank capital, we identify expec-
tations of governmental support as a source of financial instability. This has important
implications for financial regulation and points towards the benefits of, and the need
for, credible resolution mechanisms. In the absence of such mechanisms, or to com-
plement them, our findings also lend support to proposals suggesting to regulate the
size of banks (because large banks are more likely to receive support), and the range of
activities financial institutions are allowed to engage in. Taken at face value, our results
on multiple supervisors could be interpreted as an argument for pluralism in financial
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regulation; alternatively, they could be read as implying that thorough supervision can
reduce bailout-induced moral hazard.

The broader hypothesis that motivates our analysis goes back to the late 19th cen-
tury. Bagehot [1873] famously argued that a promise of government support would
reduce banks’ incentives to prioritise prudence and famously recommended that the
Lender of Last Resort (LOLR) should only support illiquid (as opposed to insolvent)
banks, whilst charging a penalty rate for emergency support. The anticipation of the
penalty, he argued, would rectify adverse ex ante incentives and prevent banks from
assuming risks they would not choose to bear without the expected government guar-
antee. Since then, many papers have elaborated on the nature of moral hazard in this
context (important examples include Mailath and Mester, 1994, Goodhart and Huang,
1999 and Rochet and Vives, 2004). What all of them have in common, is the observa-
tion that government guarantees reduce the downside risk associated with investment
and financing decisions in expectations, and the prediction that banks respond to this
reduction by assuming excessive risks.

More recently, a number of papers have shown that the problem of moral haz-
ard is not confined to situations in which banks choose to bear excessive exogenous
risk, but that it extends to situations where they create aggregate risk by positioning
themselves strategically. Farhi and Tirole [2012], for example, have argued that banks
choose leverage in response to how they expect the government to react to aggregate
maturity mismatch, whilst DeYoung et al. [2013] suggest that limited regulatory skills
can induce banks to adopt more complex business models (because the regulator will
be less likely to resolve institutions that are complex and therefore not transparent).
In the same spirit, Acharya and Yorulmazer [2007] have shown that possible bailout
guarantees provide incentives for banks to choose a more correlated portfolio in order
to raise the likelihood of public support during adverse circumstances. Kim [2004] pro-
poses a related mechanism when he suggests that all firms, not just banks, have an
incentive to make a strategic choice towards conglomeration to increase the probability
of government bailouts.

Whilst this shows that there are many reasons to believe that bailout anticipation
increases risk in the financial sector, one could in principle also imagine the opposite
effect: Cordella and Yeyati [2003], for instance, suggest that banks might be induced
to reduce risk-taking if the government could commit to bailouts. Their argument,
building on Keeley [1990], relies on the hypothesis that a bailout commitment raises
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banks’ charter values, and thus their incentives to protect it. Investigating the argument
further, Hakenes and Schnabel [2010] find that the effect from anticipated bailouts
depends on transparency: if depositors know about the bailout commitment before
setting the deposit rate, monitoring is reduced and banks make more risky investments;
if depositors are uninformed, instead, banks’ rents are potentially higher and incentives
to make more risky investments are weaker. With these different mechanisms in mind,
the question of whether (implicit) bailout guarantees induce moral hazard, and under
which circumstances, is ultimately an empirical one.

The empirical studies most closely related to ours are the following: in work pre-
dating the global financial crisis, Nier and Baumann [2006] study the role of market
discipline for bank capital in a multi-country panel comparable to ours; like us, they
find a higher likelihood of government support to be associated with lower levels of
capital. Using data that includes the period of the Lehman failure, enables us to com-
plement their analysis by studying the changing degree of moral hazard over time, and
by assessing pre-crisis investment decisions using realised losses. Gropp et al. [2011]
examine the effect of implicit bailout guarantees in the cross-section and show that
guarantees provided to competitors (and not the bank itself) affect risk-taking. Whilst
we confirm their result on the effect of expected peer-group support, our deviating re-
sults on the adverse incentive effects of banks’ own bailout expectations suggest that the
added time dimension carries valuable information. Finally, Dam and Koetter [2012]
analyse the impact of bailout expectations on German banks’ investment decisions by
instrumenting implicit guarantees with the political affiliation of bank board members.
Exploiting their access to Bundesbank information, the authors are able to identify that
weak regulatory interventions such as hearings or official warnings reinforce the moral
hazard problem. Their main conclusion on excessively risky investments is consistent
with ours, and although we are unable to study interventions in the same level of detail,
our panel provides us with complementary variation in regulatory characteristics across
countries.1 In summary, our contribution to the literature is to empirically test the
moral hazard hypothesis for investment, funding and liquidity risk in a cross-sectional

1More recently, a working paper by Brandao-Marques et al. [2013] analyses the effect of government
support on financial stability in an international panel similar (but smaller) than ours. The main
difference between our analyis and theirs is that they are looking at the effect on default probabilities,
rather than leverage. Since default probabilities are determined by factors that are not only decided
by the bank, we believe that our choice of dependent variable is better suited to capture moral hazard.
We also look at a wider range of institutional and regulatory characteristics and focus on the effect
of (explicitly provided) Fitch support ratings, while they mostly use (implicit) support ratings from
Moody’s.
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panel that encompasses the period of the Lehman failure, and to derive lessons for finan-
cial regulation from studying the differential effect of moral hazard across institutional
and regulatory environments, and over time.

To arrive at this contribution, the remainder of the paper is organised as follows:
Section 2 describes our sample and introduces our econometric approach. Section 3
presents our estimation results, and Section 4 concludes.

2 Analysis

2.1 Data

Our sample covers annual observations on 781 banks from 90 different countries over
a period of 13 years (2001-13). We combine consolidated (C1 and C2) balance sheet
information and measures of profitability on individual banks from Bureau Van Dijk’s
Bankscope database with government support ratings provided by Fitch. In addition,
we integrate the World Bank’s WGI and BRSS to build an unbalanced, cross-sectional
panel that allows us to study up to 5,159 bank-year observations.

Summary statistics of our main variables are provided in Table 1. The first three
lines contain our dependent variables. Our main measure of financial stability is lever-
age, i.e. the ratio of total equity (the sum of all Tier1 and Tier2 capital) over total
assets (Equity/TA); for robustness, but also to capture capital quality as an additional
margin for moral hazard, we also provide results for the ratio of common equity over to-
tal assets (CE/TA). To explore the impact on liquidity risk, we follow Bonfim and Kim
[2012] and include the ratio of liquid assets over deposits and short-term borrowings
(LA/Dep.) as a measure of maturity mismatch. All ratios are expressed in percentage
terms. In addition to the summary statistics, we provide graphic illustrations of the
variation in capital margins (the difference between our measure of leverage and the
regulatory capital requirement). The histogram of pooled bank-year observations in
Figure 1 shows that leverage ratios are centered around the regulatory requirement,
but also that there is considerable variation net of these requirements.2 In addition,
Figure 2 illustrates variation in average capital margins, by region and over time. Both
figures convey the message that leverage is influenced, but not fully pinned down, by

2Note that regulatory requirements are defined relative to risk-weighted assets, while we report
the leverage ratio as equity relative to total assets. This explains why negative capital margins are
possible.

5



regulation, and therefore subject to banks’ strategic choice.3

The key explanatory variable and our measure of bailout expectations is the FSR; it
is constructed to assess the likelihood that a particular bank has access to support from
the government conditional on the bank being in distress. Figure 3 provides a graphic
illustration of the average ratings’ region-specific evolution over time, whilst Table 4
reports summary statistics by country. Figure 3 shows, in particular, that FSRs do not
respond to the financial crisis and the events of 2008, suggesting that ratings reflect a
relatively accurate assessment of government’s inclination to support distressed banks
(because they did not have to be significantly revised). Fitch discloses few observable
determinants of their support ratings, and reports that many of the variables going
into the calculation are confidential and obtained directly from firms and governments
(recall, for example, the measure of political linkages exploited in the work of Dam and
Koetter, 2012). What is clear, however, is that the ratings reflect both, governments’
propensity and capacity to support a bank in distress, and we use both of these factors
when instrumenting FSR in our analysis. Ratings range from one (extremely high
probability of external support) to five (possibility of support that cannot be relied
upon), with lower ratings indicating a higher support probability, and are explained in
Table 3 and -in more detail- in Fitch Ratings [2013]. A key advantage of these ratings,
for our purposes, is that they are designed to reflect conditional support probabilities,
and that at least their known components are related to aggregate conditions and thus
exogenous to the banks’ risk-taking choices.4

In addition to FSRs, we use standard bank-level control variables. Broadly con-
sistent with the basic trade-off theory of the capital structure, these controls include
the return on average assets (ROA) as well as loan loss provisions (to control for asset
and collateral quality), the standard deviation of asset returns to control for cash flow
volatility, measures of deposit funding (to control for monitoring incentives), bank size
(to account for the ability to diversify), and bank type dummies as well as measures of
overhead costs and dividend payments to account for potential agency problems. Lastly,

3See Mariathasan and Merrouche [2014] for evidence that current regulatory arrangements provide
banks with relevant discretionary margins in their choice of leverage.

4Note that this is different from the implicit bailout expectations that can be derived as the dif-
ference of stand-alone and support ratings from Moody’s, used in Brandao-Marques et al. [2013].
However, even with the explicit Fitch ratings, one could still imagine that a bank which is operating
more prudently will also be in higher standing with its supervisor, or that a government would be
more willing to support a bank holding assets that are perceived as more valuable. We will provide
a discussion of the related endogeneity concerns as well as robustness checks in more detail in the
subsequent sections.
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we also include measures of institutional quality at the country level (to investigate the
differential impact of bailout anticipation in different regulatory environments), and
time varying country characteristics such as the central government cash deficit (to ex-
plain FSRs in the first stage of our instrumental variable setting). Descriptive statistics
of all variables are provided in Table 1, whereas Table 2 reports correlations for our
main bank-level controls.

2.2 Models

Our benchmark model is a panel regression model with country*year fixed effects,
allowing us to control for regulatory changes and/or changing economic conditions in
any given country. Formally, the model is specified as follows:

Risk Takingi,j,t = Dj,t + β ·Xi,j,t + δ · FSRi,j,t + εi,j,t (1)

We typically measure risk-taking with the ratio of total equity over total assets for
bank i in country j, during year t. In variations of the model, we also use the ratio of
common equity over total assets and the ratio of liquid assets over deposits and short-
term funding. FSRi,j,t is the Fitch support rating of bank i in country j at year t, D
is a matrix of country*year dummies, and X is a matrix of bank-specific controls; εi,j,t
is the disturbance term for which we assume standard properties.

Although we have argued before that support ratings are meant to capture condi-
tional probabilities, the setup in (1) is not free from concerns, with the main problem
being simultaneity. A better support rating may lead to higher leverage, but a better
capitalised bank might also expect to receive a more favourable treatment from the
supervisor than a bank that is operating at the regulatory limit.

To address these concerns, and to extract the causal component in the correlation
between risk-taking and FSR, we offer two solutions: we instrument FSRs using the
bank’s systemic size (a dummy variable that is equal to one if a bank’s total assets
exceed 2% of its host country’s GDP), the ratio of non-interest income over total interest
revenues as a proxy of systemic risk (as suggest in Brunnermeier et al., 2012), and
interactions with the countries’ fiscal ability to provide support (whether or not a
country has been assigned a sovereign credit rating of BB or lower, and the central
government’s cash deficit). Instruments are chosen according to two criteria: first, they
should not be affected by the bank’s leverage ratio, and second, they should account
for the propensity and the ability of a country to bail out a certain bank. The setup
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of the first stage regression is given by the model in equation (2); the model for the
second stage is the same as in (1), with the difference that we use predicted FSRs.

FSRi,j,t = Dj,t + α ·Xi,j,t + γ · Θi,j,t + ui,j,t (2)

In (2), FSRi,j,t is the Fitch support rating of bank i in country j at year t, D
is a matrix of country*year dummy variables, X is a matrix of bank-specific controls
and Θ is a matrix of exogenous instruments; ui,j,t is the disturbance term for which we
assume standard properties. As previously described, Θ includes a systemic size dummy,
interactions between the size dummy and the host country’s capacity to support, and
non-interest income relative to interest revenues as a measure of systemic relevance,
and thus the regulator’s propensity to support.

To address remaining endogeneity concerns, and to explore the effect of bailout-
induced moral hazard on investment decisions, we also estimate the effect of a “Post
2007”-dummy on the leverage ratio of banks with different pre-crisis FSRs. The hypoth-
esis behind this difference-in-difference estimation is that banks with higher support
expectations invested more excessively in assets that lost value during the crisis. The
“Post 2007”-dummy should thus be associated with higher leverage, when government
support was more likely prior to the crisis (i.e. when FSRs in 2005 were low).5 Formally,
the corresponding model is the following:

Risk Takingi,j,t = Yt +Bi + ζ · Zj,t + β ·Xi,j,t + δ · (FSR 2005i ·Dt) + ϑi,j,t (3)

In (3), risk-taking is the ratio of equity over total assets, or the ratio of common
equity over total assets, for bank i in country j, during year t. Y is a vector of year
fixed effects, B is a vector of bank fixed effects, X is a matrix of time-varying bank-
level controls, Z is a matrix of time-varying country-level controls (e.g. GDP growth
or GDP per capita) capturing changing macroeconomic conditions. Dt is a dummy
variable that is equal to one from 2008 onwards and zero otherwise (the “Post 2007”-
dummy), FSR 2005 is the vector of banks’ pre-crisis support ratings, and ϑi,j,t is the
disturbance term. The coefficient of interest is δ. Consistent with our hypothesis, a
significant positive value for δ would imply that banks with low ratings in 2005 are
relatively more leveraged after 2007. To ensure that the “Post 2007”-dummy captures

5The prediction on leverage is based on the assumption that equity is junior to debt and that a
loss in asset value is reflected in a loss of equity value, and thus in a relatively larger share of debt
financing.
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the loss of asset value during the crisis, and not the effect of subsequent restructuring,
we estimate the model on the period between 2004 and 2008 only. For robustness, we
also estimate model (3) using yearly averages of the spread between the Asset-Backed
Commercial Paper (ABCP) index and the Federal Funds Rate instead of the “Post
2007”-dummy. The spread is meant to proxy for toxic assets’ loss of value, so that a
significant positive estimate of δ implies that the value of equity of banks with lower
pre-crisis FSR is linked more closely to the value of risky assets.

The final step in our analysis is then to explore the role of institutional quality for
the severity of moral hazard. To this end, we use country-specific governance indicators
from the World Bank and add them to our benchmark specifications. The underlying
hypothesis is that moral hazard resulting from last resort lending should be reduced
in environments where governance quality is high, and regulation effective. Collecting
measures of governance quality in matrix Ξ, the extension of model (1) in these instances
is given by:

Risk Takingi,j,t = Dj,t + β ·Xi,j,t + δ · FSRi,j,t + η · (Ξj,t · FSRi,j,t) + εi,j,t

The corresponding extension of model (3) involves the inclusion of pairwise and
triple interactions with pre-crisis measures of governance, Ξ (2005).6 The coefficient of
interest in this case is the coefficient on the triple interaction FSR 2005i ·Dt ·Ξ (2005).

3 Results

3.1 Benchmark

We begin our analysis of the moral hazard effect on financial stability with the esti-
mation of our benchmark model (equation 1), and present the corresponding results in
Table 5. The dependent variable is our measure of leverage, i.e. the ratio of total equity
over total assets, in columns (1) to (4), our measure of capital quality, i.e. the ratio of
common equity over total assets, in columns (5) and (6), or our measure of liquidity mis-
match, i.e. the ratio of liquid assets over deposits and short-term funding, in columns (7)
and (8). Control variables include measures of expected government support (FSR),
monitoring incentives (High deposits), asset quality (LLP/TA), the volatility of re-
turns (Sd(ROA)), possible agency costs (High dividends, High overheads), profitability

6Provided that they are not accounted for by the fixed effects.
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(ROA) and bank size (Large (95th)). FSR are Fitch support ratings measuring the
probability that a bank in distress will receive public support. High deposits, High div-
idends, and High overheads are dummy variables equal to one if the underlying ratio
of deposits, dividends, or overhead costs to total assets (Deposits/TA, Dividends/TA,
Overheads/TA) is in the 75th percentile. ROA is the return over average assets ac-
cording to Bankscope definitions, Large is a dummy variable equal to one if the natural
logarithm of total assets is in the 95th percentile. LLP/TA is the ratio of loan loss
provisions over total assets, and Sd(ROA) is the standard deviation of ROA over a
three year rolling window. Bank type dummies (for savings banks, cooperative banks,
investment banks, and real estate banks) and country*year fixed effects are included
throughout, but not reported. Standard errors are clustered at the country level. In
columns (7) and (8), we also include the interaction of FSR and a dummy variable
that is equal to one if the World Bank index on restrictions to access to the Real-Time
Gross Settlement (RTGS) system is above the sample mean (High RTGS restr.). This
is motivated by Freixas et al. [2000], who argue that one might interpret access to the
RTGS system as a proxy for access to LOLR facilities. The hypothesis is then that
banks with more restricted LOLR access are more likely to rely on expected government
support for liquidity coverage.

Column (1) contains our most parsimonious specification, in which we do not control
for size. The coefficient on FSR is significant and positive, implying that a lower sup-
port rating (i.e. a higher probability of conditional support) is associated with higher
leverage (i.e. a lower ratio of equity over total assets). This is consistent with the
presence of moral hazard. The coefficient on High deposits is significant and negative,
suggesting that weaker incentives for monitoring from debtors (i.e. a high fraction of
insured deposit funding) are associated with lower equity levels; an observation that is
consistent with the textbook rationale that weaker monitoring incentives make equity
more expensive. High overheads correspond to less leverage (i.e. more equity relative
to total assets); since theory predicts that low levels of debt are associated with low
levels of managerial and shareholder discipline, this is again the sign we would expect.
Higher bank profitability (ROA) is associated with higher levels of equity as well, which
is plausible if profitability proxies for a higher return on equity. Loan loss provisions
are positively correlated with equity levels as well (although not significantly); precisely
what one would expect if provisions reflect asset and thus collateral quality. The co-
efficient on the volatility of returns is significant and positive. To the extent that the
volatility of returns reflects cash flow volatility, this is also consistent with the predic-
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tions of the trade-off theory, which suggests that debt is more affordable when cash flow
volatility is low.

In columns (2) and (4) we include our measure of bank size and find a significantly
negative coefficient, implying that larger banks are associated with more leverage. In-
cluding size in the model, however, also leads to a smaller point estimate of the coeffi-
cient on government support; this is consistent with the observation that size is closely
linked to bailout expectations (“Too-Big-To-Fail”), and implies that we should expect
to underestimate the effect of FSR when we control for bank size. Since there are
also other channels through which bank size might affect leverage (e.g. due to better
opportunities for diversification), however, we continue to include our size dummy in
subsequent specifications. In columns (3) and (4), instead, we verify that our estimates
are robust to different proxies for agency costs.

In terms of the economic relevance of the estimated moral hazard effect, a coefficient
of 0.336 (column 1), implies that a change in the support rating by one point leads to a
change in the ratio of total equity over total assets of 0.336 percentage points. Relative
to a sample average of 9.9%, and minimum capital requirements of around 8% (for
equity over risk-weighted assets), we consider this to be an economically relevant effect.

Next, we replicate the models from columns (1) and (2), replacing the dependent
variable by our measures of capital quality (columns 4 and 5) and maturity mismatch
(columns 7 and 8), respectively. In columns (7) and (8) we also add the interaction
of FSR with LOLR access. The results on capital quality indicate that expected gov-
ernment support corresponds to lower levels of loss-absorbing capital, although the
coefficient on FSR becomes insignificant when we include the bank size dummy. The
results on maturity mismatch, instead, confirm our hypothesis that maturity mismatch
is particularly severe (i.e. the ratio of liquid assets short-term liabilities is particularly
low) amongst banks with low FSRs and restricted access to LOLR facilities. Taking
the point estimate in column (5) at face value, the economic magnitude of the effect
on capital quality is comparable to that on leverage, whilst the impact on maturity
mismatch of banks with restricted LOLR access is even more significant (a change of
around 0.250 percentage points relative to a sample average of 2.41%).

To get a better understanding of the degree of change in expected government
support that is neccesary to induce additional risk-taking, we repeat our benchmark
analysis in Table 6, using dummy variables that are equal to one if a bank has been
assigned a particular rating. FSR1, for example, is a dummy variable that is equal
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to one whenever the FSR is equal to 1 and zero otherwise. The ommitted category is
for banks with a rating equal to 5. Across models, we find that a ratings change from
5 to 4 is not associated with strong differences in leverage; banks with a rating of 3,
instead, have an average ratio of equity over total assets that is around 1 percentage
point lower than that of the average bank with a rating of 5; for banks with a rating of 1
the difference is around 1.5 percentage points. For the effect on capital quality, we only
find a significant effect (of around 1 percentage points) for a rating of 1 relative to a
rating of 5. For the effect on maturity mismatch, we estimate our model for banks with
restricted LOLR access only, but find none of the dummy variables to be significant.

Taking into account the potential simultaneity problem, we also estimate the same
range of models as in Table 5 using an instrumental variables (IV) estimator. The
corresponding first stage results are presented in Table 7. The dependent variable is
FSR. The exogenous instruments include a dummy variable that is equal to one if the
total assets of a bank exceed 2% of the host country’s GDP (Systemic), a dummy
variable that is equal to one if the host country is a low rated country (LRC), i.e.
a country with a long-term credit rating of BB or lower, and the size of the central
government cash deficit. Because of country*year fixed effects, LRC and Central gov
cash deficit only enter as interaction terms. Following Brunnermeier et al., 2012, we
also include the ratio of total non-interest operating income over total interest revenues
(NII/Interest revenue) to capture banks’ systemic relevance. As expected we find that
systemic size increases conditional support, and that being a low rated country reduces
the effect; the coefficient on the government’s cash deficit, instead, does not seem to
be significant. Suprisingly, we find non-interest income to be significant with a positive
coefficient.7

Table 8 contains the results from the second stage, where the control variables are
the same as in Table 5. According to the Hansen J statistics, we cannot reject the
null hypothesis of independence of our instruments and the disturbance term, whilst
the Kleibergen-Paap test statistics (Underid test) implies that we can reject the null
hypothesis of weak instruments. Across different specifications, we find the significance
and the sign of the coefficients from our benchmark estimation confirmed. The results in
the regression on capital quality are now significant independent of whether we include

7One reason why the sign of the coefficient on non-interest income is different from what we expect,
could be that the variable is picking up bank specific effects, that we are not controling for with our
bank-type dummies; e.g. for universal banks which would be classified as commercial banks, but which
also engage in investment banking activities.
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the size dummy or not, whereas the results on maturity mismatch are somewhat weaker.
The coefficient on FSR is only significant when we include the dummy for bank size, and
in column (8) the independence of the instruments is rejected at the 10% significance
level.8 One important difference arises with regards to the economic size of the moral
hazard effect. The most conservative estimate in Table 8 now implies a change of 1.8
percentages point in response to a one-notch-change in (predicted) FSR (column 4).

To continue to take possible simultaneity concerns into account we proceed with the
IV version of our model. First, in order to assess the robustness of our estimates, we
vary the sample period in Table 9. Columns (1) to (4) replicate the model from column
(2) in Table 8 for the sample before 2008 (column 1), for 2008 and 2009 (columns 2
and 3 respectively), and for the period after 2009 (column 4). We find a moral hazard
effect on leverage for the period before 2008 (i.e. before the bailout of Lehman), no
effect during 2008, a positive effect during 2009 and a slightly larger point estimate
after 2009. These observations are consistent with the narrative that the decision of
the US government to let Lehman Brothers go bankrupt in 2008, initially reduced
banks’ reliance on expected government support. By 2009, when the consequences of
the Lehman failure had become apparent, this reduction was replaced by the conviction
that governments would stand by the implicitly provided guarantees in the future. In
columns (5) to (8) we repeat the exercise for the ratio of common equity over total
assets, and in columns (9) to (12) for the ratio of liquid assets over deposits and short-
term liabilities. The estimates for capital quality exhibit the same pattern as those
for the leverage ratio, whilst the effect on maturity mismatch occurs only in 2008, and
seems to become gradually weaker afterwards. For the period after 2009, all estimates
are consistent with our previous findings that stronger implicit government guarantees
correspond to more leverage, to a reduction in the capacity to absorb losses, and to
more severe maturity mismatch.

Whilst the results in Table 9 are suggestive of time-varying degrees of moral hazard,
as we explained, an alternative explanation for lower equity levels in the post-Lehman
period is also possible. Under the hypothesis that banks with higher pre-crisis support
probabilities invested more excessively in risky assets, equity values of these banks
should drop more severely during an economic downturn. We investigate this alternative
hypothesis with the estimation of model (3). In Table 10, we interact pre-Lehman FSRs

8We provide estimates for the entire sample of banks. The results, however, are qualitatively the
same if we consider only banks with restricted access to LOLR facilities.

13



(from 2005) with a time dummy that is equal to one for the post-Lehman years (starting
from 2008), and with yearly averages of the spread between the ABCP index and the
Federal Funds Rate (as a proxy for toxic asset risk). The prediction is that banks with
a higher support rating in 2005 invested more excessively in risky assets and should
therefore experience a more severe loss in asset (and therefore equity) value after 2007,
and when toxic assets are particularly risky (i.e. when the ABCP spread is wide). Our
difference-in-difference estimates are consistent with both of these predictions, for the
leverage ratio (columns 1 to 3) and for common equity (columns 4 to 6). To focus on
the effect of lost asset value, we estimate the version of the model with the post-Lehman
dummy on the period 2005-08 only; for the version using the ABCP spread, instead,
we report results for the period 2005-08 only, but also for the period after 2004 and
find no important difference. For completeness, we also report the results for maturity
mismatch in columns (7) to (9), but find no significant effect; given that there is no clear
prediction as to why a loss in asset value should affect the degree of maturity mismatch
on banks’ balance sheets, one could interpret these results as a placebo regression,
supporting the view that the “Post 2007”-dummy primarily captures the rapid loss in
risky asset value during the first years of the crisis.

Whilst this alternative explanation of the post-Lehman decline in equity value can
potentially explain why the point estimates of the coefficients on FSR are larger after
2009 (Table 8), it cannot account for the insignificant estimates in 2008. We therefore
conclude that both forces are at work. Moral hazard related to banks’ leverage choice
was reduced initially by the decision to let Lehman default, and resurfaced when the
consequences of this decision became aparent; at the same time, banks with strong
pre-crisis support expectations also invested more heavily in risky assets.

In summary, this section has documented the presence of an economically sizeable
moral hazard effect on bank leverage and the quality of bank capital. A higher like-
lihood of receiving government support during distress periods (i.e. being assigned a
lower Fitch support rating), corresponds to lower ratios of total and common equity
over total assets. This effect is robust to introducing a number of different control
variables and, importantly, to instrumenting FSR. Both effects seem to vanish in the
year of the Lehman default, but are particularly robust in subsequent years. In addi-
tion, our evidence is also consistent with an adverse impact of moral hazard on banks’
liquidity risk; the effect is particularly strong when banks have restricted access to
LOLR facilities, but point estimates are less robust than for the effects on leverage and
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loss-absorbing capacity. Complementary to these results, our findings also suggest that
bailout expectations impair financial stability indirectly, through their impact on the
asset side of banks’ balance sheets. Banks, which are more likely to benefit from gov-
ernment guarantees seem to make more risky investment choices, which causes equity
values to drop when these investments fail to perform.

Consequently, our results provide evidence of adverse effects of bailout expectations
on the stability of financial institutions. To investigate how regulatory and institutional
circumstances can reduce these adverse effects, we proceed by analysing how moral
hazard interacts with different governance indicators.

3.2 Governance

Table 12, replicates the model from column (2) of Table 8, for Equity/TA, CE/TA,
and LA/Dep. as dependent variables, and adds interactions of FSR with different
governance indices: a measure of the range of activities that banks are permitted to
engage in (columns 1, 3 and 5), and a dummy variable indicating whether banks are
overseen by multiple supervisory agencies (columns 2, 4 and 6). Results for a general
measure of government effectivness and a variable capturing the degree of corruption
control were estimated in unreported regressions. In each of these cases (except for the
variable capturing whether banks are overseen by multiple supervisors), we construct
dummy variables indicating whether or not the governance indices exceed threshold
values.9

While the rationale for studying the effect of government effectiveness and corruption
control is simple, the intuition behind examining activity restrictions and the number
of supervisory agencies deserves explanation. One argument made frequently in defense
of the numerous bailouts during the recent financial crisis is that the consequences of a
failure of the bank in question were unpredictable and potentially far more expensive
than the cost of the bailout. In response to this reasoning, legislation regulating the
scope of activities that banks are permitted to engage in, i.e. legislation in the tradition
of the Glass-Steagall Act, has made a comeback and re-entered the regulatory debate,
for example in the form of the Volcker rule. The idea underlying this debate is that
a larger range of activities increases complexity, as well as banks’ systemic relevance,

9The threshold values are 9.75, 1.5, and 1.5 for activity restrictions, government effectiveness and
corruption control respectively. In each case this corresponds approximately to the sum of the minimum
sample value plus 75% of the difference between sample maximum and sample minimum.

15



and thus the likelihood of governmental support during distress. A higher restriction of
banks’ permissible activities should thus be associated with a reduction in moral hazard.
The index we use to test this hypothesis is taken from the World Bank’s BRSS, and
measures the degree of restrictions in the following three business areas:

• Securities: extent to which banks may engage in underwriting, brokering and
dealing in securities and all aspects of the mutual fund industry.

• Insurance: extent to which banks may engage in insurance underwriting and
selling.

• Real estate: extent to which banks may engage in real estate investment, devel-
opment and management.

Within each of these sectors, the degree of regulatory restriction is assessed on a scale
from 1 to 4:

• Unrestricted = 1: full range of activities can be conducted directly in the bank

• Permitted = 2: full range of activities can be conducted, but some or all must be
conducted in subsidiaries

• Restricted = 3: less than full range of activities can be conducted in the bank or
subsidiaries

• Prohibited = 4: the activity cannot be conducted in either the bank or sub-
sidiaries.

A different discussion that arose in the aftermath of the crisis, concerns the question
of why regulators were unable to identify financial sector fragilities before the collapse.
One set of explanations, especially for the US, evolves around the observation that the
presence of multiple supervisory agencies enabled some banks to engage in regulatory
arbitrage. Multiple supervisors are likely to use information less efficiently, to respond
more sluggishly if regulatory action requires coordination, and they frequently have
to deal with grey areas of regulatory responsibility (when banks’ business models fall
between, or extend across, their respective domains). At the same time, however,
one can also imagine that a single regulator is more likely to be subject to regulatory
capture, or that the lack of multiple perspectives leads to less thorough and potentially
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less complete assessments. We use the variable on multiple supervisors to investigate
which of these forces dominate.

From interactions with the respective dummy variables, we find that stronger restric-
tions on banks’ activities reduce moral hazard related to leverage and capital quality
(Table 11, columns 1 and 3), whereas multiple supervisors seem to reduce the effect on
liquidity risk (column 6). In contrast, none of the dimensions of moral hazard appears
to be affected by stronger corruption control or general government effectiveness (un-
reported). In order to assess how the regulatory environment affects risk-taking on the
asset side of the balance sheet, we also extend our difference-in-difference model and
include interactions with pre-crisis (i.e. 2005) values of the governance indicators. The
corresponding results are presented in Tables 12 (for the leverage ratio) and 13 (for
capital quality). In order to keep the exhibition of the results simple, we do not report
all pairwise interactions and focus on the coefficient of interest, i.e. on the coefficient
on the triple interaction of FSR(2005), the governance indicator and either the post-
Lehman dummy (columns 1 to 4), or the ABCP spread (columns 5 to 8). For the impact
on leverage (Table 12), we find that moral hazard is reduced when banks are overseen
by multiple supervisors and when government effectiveness is high; the estimates are
not statistically significant when we use the post-Lehman dummy (and therefore the
shorter sample), but significant when we use the ABCP spread. For the impact on
common equity (Table 13), instead, we find significant estimates independent of the
variable we use to capture asset risk. The point estimates suggest that moral hazard is
reduced in the case of multiple supervisors, when government effectiveness is high and
when corruption control is strong. Because differences in seniority would suggest that
the loss in asset value is reflected stronger in the value of common equity than in the
value of other forms of Tier 1 and Tier 2 equity, the fact that the estimates in Table 13
are more significant than in Table 12 offers additional support to our empirical strategy.

Overall, our results indicate that multiple supervisors, and a more effective and
transparent government, can successfully reduce bailout-induced moral hazard on the
asset side of the balance sheet. Restricting the range of permissible bank activities,
instead, does not seem to reduce excessively risky investments. This is in contrast to
the effects on the liability side of banks balance sheets, where we find that activity
restrictions, but not multiple supervisors or a more effective government, are successful
in reducing excessive risk-taking. Excessive maturity mismatch (which depends on
both sides of the balance sheet) appears to be reduced under the scrutiny of multiple
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supervisors.

3.3 Peer effects

As a final step in our analysis, we examine the systemic impact of government guar-
antees. This step is motivated by recent work on systemic insurance [Dell’Ariccia and
Ratnovski, 2014], suggesting that system-wide bailout expectations reduce the risk of
contagion. Because risk of contagion is -to a certain degree- exogenous from the per-
spective of the bank, its removal increases the banks’ return to protecting their franchise
value. Dell’Ariccia and Ratnovski [2014] make this point in the context of monitoring in-
centives, but the intuition applies to the funding structure as well. Loosely interpreted,
the corresponding hypothesis is that stronger government support to peers should pro-
vide banks with incentives to reduce leverage. At the same time, the results in this
section are also related to the aforementioned work by Gropp et al. [2011], who show
that banks increase risk-taking in response to government guarantees to competitors.

To analyze this systemic effect of implicit government guarantees, we investigate
whether expected support to other banks, within the same year and country, and of
the same type, induces banks to adopt more risk. We calculate the average FSR (Avg.
FSR), within each year-country-bank type cluster, and regress our dependent variables
on Avg. FSR and controls. Taking the average across industries allows us to maintain
our benchmark regression model, and in particular the use of country*year fixed effects.
In subsequent steps, we also include interactions of Avg. FSR with different governance
indicators, and each individual bank’s FSR, as regressors, to study how the regula-
tory environment affects the systemic impact of bailoit guarantees. The corresponding
results from OLS regressions are presented in Tables 14 and 15.10

Across specifications, we find that banks’ funding choices are more risky, when
expected government support to peers is high. That is, the higher the (perceived)
likelihood that a government will bail out a bank’s competitors, the weaker is this
bank’s capital structure. This continues to be true when we control for the banks’
individual FSR (Table 15), although the high correlation between Avg. FSR and FSR
means that significance levels are reduced. The finding applies primarily to the leverage
ratio, and is less robust for capital quality and liquidity risk. Consistent with -and in

10We have also instrumented Avg. FSR with the corresponding averages of our benchmark instru-
ments and found consistent results. We chose to report the results from the OLS regression, because
test statistics did not allow us to reject the null hypothesis of weak instruments in the IV framework.
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support of- our previous findings, interactions with governance indicators suggest that
activity restrictions reduce the adverse impact on leverage and capital quality, whilst
multiple supervisory agencies are successful in mitigating the effect on liquidity risk;
general government effectiveness and a strong stance against corruption, instead, do
not reduce moral hazard-induced risk-taking (regressions not reported). When we also
control for individual FSRs these patterns are preserved. Different from our earlier
findings, however, the coefficients on the interaction of FSR and governance indicators
suggests that multiple supervisors also reduce moral hazard with respect to leverage
and capital quality, whereas activity restrictions appear to worsen liquidity risk in
response to individual bailout guarantees. Taking into account the strong correlation
between average and individual support probabilities, we do not want to overinterpret
these findings, and interpret the results in Table 15 as a robustness check to those in
Table 14. We therefore conclude that there is moral hazard in response to government
support provided to competitors -primarily with respect to the leverage ratio- and that
the patterns that are robust across both tables, i.e. that activity restrictions curb
moral hazard with respect to leverage and loss-absorbing capacity, whereas multiple
supervisors reduce liquidity risk, are in line with our previous findings.

In view of the existing literature, these results are consistent with the analysis of
Gropp et al. [2011], but challenge the mechanism proposed by Dell’Ariccia and Rat-
novski [2014]. We cannot reject their hypothesis that peer support increases the return
to protecting a bank’s charter value, but our findings suggest that the competition effect
discussed in Gropp et al. [2011] dominates; in other words: banks respond by making
more, rather than less, risky choices when they expect their peers to be more likely to
benefit from government guarantees.

4 Conclusion

This paper provides evidence in support of the hypothesis that (implicit) government
guarantees for banks lead to risky financing and investment choices; more specifically to
more leverage, lower loss-absorbing capacity, more excessive investment in risky assets,
and more severe liquidity mismatch. It also shows that the detrimental effect on bank
capital is mitigated when the range of permissible bank activities is regulated more.
The effect on risky investment choices, instead, is unaffected by activity restrictions,
but reduced when banks are overseen by multiple supervisors, and when they operate
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in environments with more effective governments or stronger corruption control. We
identify the presence of moral hazard prior to the default of Lehman Brothers, an initial
reduction in moral hazard in the year of the default, and resurgent adverse incentives
when it was learned that governments would not let another systemic bank fail. We also
find that bailout expectations have a systemic effect, in the sense that higher expected
support to competitors provides incentives for banks to engage in more risk-taking.
Finally, we show that excessive maturity mismatch in response to bailout expectations
is reduced when banks are overseen by multiple supervisors, and that facilitated access
to LOLR lending can reduce moral hazard-induced liquidity risk. Our results are robust
to instrumenting bailout expectations with bank size and host country characteristics,
to different specifications of the benchmark model, and they suggest that the effects
are economically relevant.

Based on our analysis we derive the following regulatory lessons: first, our results
lend support to the proposal of structured resolution mechanisms. Such mechanisms
increase the expected cost of distress for the banks in question and should therefore
reduce risk-taking. Second, if a credible commitment to structured resolution should
not be implementable, our findings advocate the regulation of universal banks, and the
separation of commercial banking from activities such as trading in securities or real
estate, and banks’ engagment in the insurance industry. The reduction in complexity
that accompanies such a restriction of activities, and the reduced systemic relevance
mitigate adverse incentives and are therefore conducive to financial stability. For the
same reasons, the results from our first stage regressions also support the idea of a
regulatory cap on bank size. Finally, the result on multiple supervisors shows that
the benefits from multiple regulatory supervisors outweigh their costs when it comes
to reducing bailout-induced liquidity and investment risk. In the context of European
financial regulation, this finding suggests that there is a potential benefit to preserving
regulatory functions at the country level, whilst augmenting them with centralised
oversight at the level of the Eurozone.
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Table 1: Summary statistics
The sample covers banks from 90 countries over the period 2001-2013. Equity/TA is the ratio of total equity over
total assets, CE/TA is the ratio of common equity over total assets, LA/Dep. is the ratio of liquid assets over deposit
and short-term funding. FSR are Fitch support ratings measuring the probability that a bank in distress will receive
public support. They range from one (extremely high probability of external support) to five (possibility of support
that cannot be relied upon). FSR1 to FSR4 are dummy variables equal to one if the FSR is equal to 1, 2, 3, or 4
respectively. Deposits/TA is the ratio of deposits to total assets. Dividends/TA is the ratio of dividend payments to
total assets. Overheads/TA is the ratio of overhead costs to total assets. ROA is the return over average assets, Size
is the natural logarithm of total assets. LLP/TA is the ratio of loan loss provisions over total assets. Sd(ROA) is the
standard deviation of ROA over a three year rolling window. Savings bank, Cooperative bank, Investment bank, Real
estate & mortgage bank and Other bank are bank type dummies. High actvities restriction, High gov. effectiveness,
and High corruption control are dummy variables equal to one if the corresponding World Bank indices are larger than
9.75, 1.5. and 1.5 respectively. Multiple supervisors is a dummy variable equal to one if the banks in a given country are
overseen by more than one supervisory authority. Systemic is a dummy equal to one when a banks total assets exceed
2% of its host countries GDP. LRC stands for low rated country (countries with a Fitch long-term sovereign rating of BB
or lower), Cash deficit is a country’s central government cash deficit, and NII/Interest revenue is the ratio of a bank’s
non-interest income to total interest revenue.
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Table 2: Correlations
This table presents correlations of the main bank-specific variables. Equity/TA is the ratio of total equity over total
assets, CE/TA is the ratio of common equity over total assets, LA/Dep. is the ratio of liquid assets over deposit and
short-term funding. FSR are Fitch support ratings measuring the probability that a bank in distress will receive public
support. They range from one (extremely high probability of external support) to five (possibility of support that
cannot be relied upon). FSR1 to FSR4 are dummy variables equal to one if the FSR is equal to 1, 2, 3, or 4 respectively.
Deposits/TA is the ratio of deposits to total assets. Dividends/TA is the ratio of dividend payments to total assets.
Overheads/TA is the ratio of overhead costs to total assets. ROA is the return over average assets, Size is the natural
logarithm of total assets. LLP/TA is the ratio of loan loss provisions over total assets. Sd(ROA) is the standard deviation
of ROA over a three year rolling window.
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Figure 1: Capital Margins (Density)

Density of capital margins (difference between capital ratio and regulatory requirement).
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Figure 2: Capital Margins Over Time

Average capital margins by region and over time.
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Table 3: Definition of Fitch support ratings

Figure 3: Fitch Support Ratings by Region

Regional mean of the Fitch Support Ratings over time.
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Table 4: FSR Statistics by Country
Number of observations, average FSR, and standard deviation by country.
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Table 5: Benchmark
The sample covers banks from 90 countries over the period 2001-2013. The dependent variable is the ratio of total equity
over total assets (columns 1 to 4), the ratio of common equity to total assets (columns 5 to 6), or the ratio of liquid
assets over deposit and short-term funding (columns 7 to 8). FSR are Fitch support ratings measuring the probability
that a bank in distress will receive public support. They range from one (extremely high probability of external support)
to five (possibility of support that cannot be relied upon). High RTGS restr. is a dummy variable equal to one if the
World Bank index on restrictions to access to the Real-Time Gross Settlement (RTGS) system is above the sample mean.
High deposits is a dummy variable equal to one if Deposits/TA is in the 75th percentile. High dividends is a dummy
variable equal to one if Dividends/TA is in the 75th percentile. High overheads is a dummy variable equal to one if
Overheads/TA is in the 75th percentile. ROA is the return over average assets, Large is a dummy variable equal to one
if the natural logarithm of total assets is in the 95th percentile. LLP/TA is the ratio of loan loss provisions over total
assets. Sd(ROA) is the standard deviation of ROA over a three year rolling window. Bank type dummies are included
but not reported. Standard errors are clustered at the country level; *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 6: Support ratings
The sample covers banks from 90 countries over the period 2001-2013. The dependent variable is the ratio of total equity
over total assets (columns 1 to 4), the ratio of common equity to total assets (columns 5 to 6), or the ratio of liquid
assets over deposit and short-term funding (columns 7 to 8). FSR1 to FSR4 are dummy variables equal to one if a bank
has received the corresponding FSR (the ommitted category is FSR=5). High RTGS restr. is a dummy variable equal
to one if the World Bank index on restrictions to access to the Real-Time Gross Settlement (RTGS) system is above the
sample mean. High deposits is a dummy variable equal to one if Deposits/TA is in the 75th percentile. High dividends
is a dummy variable equal to one if Dividends/TA is in the 75th percentile. High overheads is a dummy variable equal
to one if Overheads/TA is in the 75th percentile. ROA is the return over average assets, Large is a dummy variable
equal to one if the natural logarithm of total assets is in the 95th percentile. LLP/TA is the ratio of loan loss provisions
over total assets. Sd(ROA) is the standard deviation of ROA over a three year rolling window. Bank type dummies are
included but not reported. Standard errors are clustered at the country level; *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 7: Benchmark - IV (First Stage)
The dependent variable is FSR and ranges from one (extremely high probability of external support) to five (possibility
of support that cannot be relied upon). The exogenous instruments used to explain variation in FSR are a dummy
variable that is equal to one if the total assets of a bank exceed 2% of the host country’s GDP (Systemic), the ratio
of total non-interest operating income over total interest revenues (motivated by Brunnermeier et al., 2012), and the
interaction of Systemic with a dummy variable that is equal to one if the host country is a low ranked country (i.e.
ranked BB or lower by Fitch), and with the size of the central government’s cash deficit. Because of country-year fixed
effects, LRC and Central gov cash deficit only enter as interaction terms. High deposits is a dummy variable equal to
one if Deposits/TA is in the 75th percentile. High dividends is a dummy variable equal to one if Dividends/TA is in the
75th percentile. High overheads is a dummy variable equal to one if Overheads/TA is in the 75th percentile. ROA is the
return over average assets, Large is a dummy variable equal to one if the natural logarithm of total assets is in the 95th
percentile. LLP/TA is the ratio of loan loss provisions over total assets. Sd(ROA) is the standard deviation of ROA
over a three year rolling window. Bank type dummies are included but not reported. Standard errors are clustered at
the country level; *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 8: Benchmark - IV (Second Stage)
The dependent variable is the ratio of total equity over total assets (columns 1 to 4), the ratio of common equity to
total assets (columns 5 to 6), or the ratio of liquid assets over deposit and short-term funding (columns 7 to 8). FSR
are Fitch support ratings measuring the probability that a bank in distress will receive public support; they range from
one (extremely high probability of external support) to five (possibility of support that cannot be relied upon). The
exogenous instruments used to explain variation in FSR are a dummy variable that is equal to one if the total assets
of a bank exceed 2% of the host country’s GDP (Systemic), the ratio of total non-interest operating income over total
interest revenues, and the interaction of Systemic with a dummy variable that is equal to one if the host country is a
low ranked country, and with the size of the central government’s cash deficit. High deposits is a dummy variable equal
to one if Deposits/TA is in the 75th percentile. High dividends is a dummy variable equal to one if Dividends/TA is in
the 75th percentile. High overheads is a dummy variable equal to one if Overheads/TA is in the 75th percentile. ROA
is the return over average assets, Large is a dummy variable equal to one if the natural logarithm of total assets is in
the 95th percentile. LLP/TA is the ratio of loan loss provisions over total assets. Sd(ROA) is the standard deviation of
ROA over a three year rolling window. Bank type dummies are included but not reported. Standard errors are clustered
at the country level; *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 9: Lehman - IV (Second Stage)
The dependent variable is the ratio of total equity over total assets (columns 1 to 4), the ratio of common equity to
total assets (columns 5 to 8), or the ratio of liquid assets over deposit and short-term funding (columns 9 to 12). FSR
are Fitch support ratings measuring the probability that a bank in distress will receive public support. They range from
one (extremely high probability of external support) to five (possibility of support that cannot be relied upon). The
exogenous instruments used to explain variation in FSR are a dummy variable that is equal to one if the total assets
of a bank exceed 2% of the host country’s GDP (Systemic), the ratio of total non-interest operating income over total
interest revenues, and the interaction of Systemic with a dummy variable that is equal to one if the host country is a
low ranked country, and with the size of the central government’s cash deficit. High deposits is a dummy variable equal
to one if Deposits/TA is in the 75th percentile. High dividends is a dummy variable equal to one if Dividends/TA is in
the 75th percentile. High overheads is a dummy variable equal to one if Overheads/TA is in the 75th percentile. ROA
is the return over average assets, Large is a dummy variable equal to one if the natural logarithm of total assets is in
the 95th percentile. LLP/TA is the ratio of loan loss provisions over total assets. Sd(ROA) is the standard deviation of
ROA over a three year rolling window. Bank type dummies are included but not reported. Standard errors are clustered
at the country level; *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 10: Lehman - Asset Risk
The dependent variable is the ratio of total equity over total assets (columns 1 to 3), the ratio of common equity to total
assets (columns 4 to 6), or the ratio of liquid assets over deposit and short-term funding (columns 7 to 9). FSR(2005)
are Fitch support ratings in 2005, measuring the probability that a bank in distress will receive public support. They
range from one (extremely high probability of external support) to five (possibility of support that cannot be relied
upon). Post 2007 is a dummy variable equal to one if the year is 2008 or later. ABCP Spread is the yearly average of
the spread between the Asset-Backed Commercial Paper (ABCP) index and the Federal Funds Rate. High deposits is
a dummy variable equal to one if Deposits/TA is in the 75th percentile. High overheads is a dummy variable equal to
one if Overheads/TA is in the 75th percentile. ROA is the return over average assets, Large is a dummy variable equal
to one if the natural logarithm of total assets is in the 95th percentile. LLP/TA is the ratio of loan loss provisions over
total assets. Sd(ROA) is the standard deviation of ROA over a three year rolling window. GDP growth is the annual
growth rate of the gross domestic product (GDP), GDP/capita is GDP per capita. Standard errors are clustered at the
country level; *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 11: Governance - IV (Second Stage)
The dependent variable is the ratio of total equity over total assets (columns 1 and 2), the ratio of common equity to
total assets (columns 3 and 4), or the ratio of liquid assets over deposit and short-term funding (columns 5 and 6). FSR
are Fitch support ratings measuring the probability that a bank in distress will receive public support. They range from
one (extremely high probability of external support) to five (possibility of support that cannot be relied upon). High
RTGS restr. is a dummy variable equal to one if the World Bank index on restrictions to access to the Real-Time Gross
Settlement (RTGS) system is above the sample mean. The exogenous instruments used to explain variation in FSR are
a dummy variable that is equal to one if the total assets of a bank exceed 2% of the host country’s GDP (Systemic), the
ratio of total non-interest operating income over total interest revenues, and the interaction of Systemic with a dummy
variable that is equal to one if the host country is a low ranked country, and with the size of the central government’s
cash deficit. High act. restr. is a dummy variable equal to one if the World Bank index on “Activity Restrictions”
exceeds 9.75 (it ranges from 3 to 12 in our sample). Mult. sup. is a dummy variable equal to one if the banks in a given
country are overseen by multiple supervisory agencies. High deposits is a dummy variable equal to one if Deposits/TA is
in the 75th percentile. High overheads is a dummy variable equal to one if Overheads/TA is in the 75th percentile. ROA
is the return over average assets, Large is a dummy variable equal to one if the natural logarithm of total assets is in
the 95th percentile. LLP/TA is the ratio of loan loss provisions over total assets. Sd(ROA) is the standard deviation of
ROA over a three year rolling window. Bank type dummies are included but not reported. Standard errors are clustered
at the country level; *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 12: Governance - Leverage
The dependent variable is the ratio of total equity over total assets. FSR(2005) are Fitch support ratings in 2005,
measuring the probability that a bank in distress will receive public support. They range from one (extremely high
probability of external support) to five (possibility of support that cannot be relied upon). Post 2007 is a dummy
variable equal to one if the year is 2008 or later. ABCP Spread is the yearly average of the spread between the Asset-
Backed Commercial Paper (ABCP) index and the Federal Funds Rate. High act. restr.(2005) is a dummy variable equal
to one if the World Bank index on “Activity Restrictions” exceeds 9.75 in 2005. Mult. sup.(2005) is a dummy variable
equal to one if the banks in a given country are overseen by multiple supervisory agencies in 2005. High gov. eff.(2005),
and High corr. control(2005) are dummy variables equal to one if the corresponding World Bank indices exceed 1.5 in
2005. High deposits is a dummy variable equal to one if Deposits/TA is in the 75th percentile. High overheads is a
dummy variable equal to one if Overheads/TA is in the 75th percentile. ROA is the return over average assets, Large
is a dummy variable equal to one if the natural logarithm of total assets is in the 95th percentile. LLP/TA is the ratio
of loan loss provisions over total assets. Sd(ROA) is the standard deviation of ROA over a three year rolling window.
GDP growth is the annual growth rate of the gross domestic product (GDP), GDP/capita is GDP per capita. Pairwise
interactions of the triple interaction terms are included, but not reported. Standard errors are clustered at the country
level; *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 13: Governance - Capital Quality
The dependent variable is the ratio of common equity to total assets. FSR(2005) are Fitch support ratings in 2005,
measuring the probability that a bank in distress will receive public support. They range from one (extremely high
probability of external support) to five (possibility of support that cannot be relied upon). Post 2007 is a dummy
variable equal to one if the year is 2008 or later. ABCP Spread is the yearly average of the spread between the Asset-
Backed Commercial Paper (ABCP) index and the Federal Funds Rate. High act. restr.(2005) is a dummy variable equal
to one if the World Bank index on “Activity Restrictions” exceeds 9.75 in 2005. Mult. sup.(2005) is a dummy variable
equal to one if the banks in a given country are overseen by multiple supervisory agencies in 2005. High gov. eff.(2005),
and High corr. control(2005) are dummy variables equal to one if the corresponding World Bank indices exceed 1.5 in
2005. High deposits is a dummy variable equal to one if Deposits/TA is in the 75th percentile. High overheads is a
dummy variable equal to one if Overheads/TA is in the 75th percentile. ROA is the return over average assets, Large
is a dummy variable equal to one if the natural logarithm of total assets is in the 95th percentile. LLP/TA is the ratio
of loan loss provisions over total assets. Sd(ROA) is the standard deviation of ROA over a three year rolling window.
GDP growth is the annual growth rate of the gross domestic product (GDP), GDP/capita is GDP per capita. Pairwise
interactions of the triple interaction terms are included, but not reported. Standard errors are clustered at the country
level; *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 14: Peer Effects
The dependent variable is the ratio of total equity over total assets (columns 1 to 4), the ratio of common equity to total
assets (columns 5 and 6), or the ratio of liquid assets over deposit and short-term funding (columns 7 and 8). FSR are
Fitch support ratings measuring the probability that a bank in distress will receive public support. They range from
one (extremely high probability of external support) to five (possibility of support that cannot be relied upon). Avg.
FSR is the average FSR within country, year and bank type. High act. restr. is a dummy variable equal to one if the
World Bank index on “Activity Restrictions” exceeds 9.75 (it ranges from 3 to 12 in our sample). Mult. sup. is a dummy
variable equal to one if the banks in a given country are overseen by multiple supervisory agencies. High deposits is a
dummy variable equal to one if Deposits/TA is in the 75th percentile. High overheads is a dummy variable equal to one
if Overheads/TA is in the 75th percentile. ROA is the return over average assets, Large is a dummy variable equal to
one if the natural logarithm of total assets is in the 95th percentile. LLP/TA is the ratio of loan loss provisions over total
assets. Sd(ROA) is the standard deviation of ROA over a three year rolling window. Bank type dummies are included
but not reported. Standard errors are clustered at the country level; *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 15: Peer Effects (cont.)
The dependent variable is the ratio of total equity over total assets (columns 1 to 4), the ratio of common equity to total
assets (columns 5 and 6), or the ratio of liquid assets over deposit and short-term funding (columns 7 and 8). FSR are
Fitch support ratings measuring the probability that a bank in distress will receive public support. They range from
one (extremely high probability of external support) to five (possibility of support that cannot be relied upon). Avg.
FSR is the average FSR within country, year and bank type. High act. restr. is a dummy variable equal to one if the
World Bank index on “Activity Restrictions” exceeds 9.75 (it ranges from 3 to 12 in our sample). Mult. sup. is a dummy
variable equal to one if the banks in a given country are overseen by multiple supervisory agencies. High deposits is a
dummy variable equal to one if Deposits/TA is in the 75th percentile. High overheads is a dummy variable equal to one
if Overheads/TA is in the 75th percentile. ROA is the return over average assets, Large is a dummy variable equal to
one if the natural logarithm of total assets is in the 95th percentile. LLP/TA is the ratio of loan loss provisions over total
assets. Sd(ROA) is the standard deviation of ROA over a three year rolling window. Bank type dummies are included
but not reported. Standard errors are clustered at the country level; *** p < 0.01, ** p < 0.05, * p < 0.1.
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