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Abstract

This paper analyzes in an international sample of banks from 104 countries if the
sensitivity of the cost of deposits to bank risk varies across banks depending on their
systemic and absolute size. We analyze a period before the 2007 financial crisis and
control for endogeneity of bank size, intervention policies in past banking crises, and
soundness of countries’ public finances. Our results are consistent with the
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countries that have not suffered a banking crisis, not imposed losses on depositors in
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1. Introduction

The current global financial crisis with the rescue of some of the largest banks and the
creation of larger banks to absorb failed ones revives the debate on the negative
consequences of a “too-big-to-fail” (TBTF) policy and on the ability of states to maintain
this policy in the future. Expectation of a bailout for systemic banks in case of failure
may reduce the incentives of depositors and creditors to exert discipline on banks and
may enable banks to increase risk-taking and, ultimately, overall financial fragility. In this
scenario, not only would large banks have risk-taking incentives but non-large banks
also have incentives to increase their size in order to be considered TBTF. On the other
hand, the increase in average bank size in relation to GDP (systemic size) questions the
ability of some national public finance systems to credibly commit to rescue some of
their largest banks and may make banks “too-big-to-save” (TBTS). The cases of Iceland
in 2008, Ireland in 2010, and Cyprus in 2013, where large bank failures triggered

national insolvency, are recent examples (Demirgu¢-Kunt and Huizinga, 2013).

This paper aims to provide new evidence on the relevance of the TBTF and TBTS
effects as determinants of risk-taking incentives in large banks during the period before
the 2007 financial crisis. In particular, we focus on market discipline exerted by
depositors and analyze three main questions in an international sample of banks: 1)
How does market discipline exercised by depositors differ across banks depending on
their size? 2) How much do differences in market discipline across bank size depend on
the intervention policies adopted in past banking crises? 3) How do country’s public

finances shape differences in market discipline across banks of different sizes?

As market discipline can be described as a situation in which depositors penalize riskier
banks by requiring higher interest rates or by withdrawing deposits, we analyze
differences in the relation between bank risk and the cost of bank deposits across banks
of different sizes and how these differences depend on the experience of past banking
crises and the soundness of the country’s public finances. We use a panel database of
4,351 banks from 104 countries over the 1989-2007 period and proxies for both

systemic and absolute bank size.



Several authors have studied how bank market discipline varies across countries
depending on their bank regulation, supervision, and institutions (Sironi, 2003;
Demirgu¢-Kunt and Huizinga, 2004; Nier and Baumann, 2006; Cubillas et al., 2012).
Likewise, many studies have analyzed the intensity of the TBTF effect and how it can
influence the value and risk-taking of large banks (O Hara and Shaw, 1990; Boyd and
Gertler, 1993; Demsetz and Strahan, 1997; Kane, 2000; Soussa, 2000; Penas and
Unal, 2004; Ennis and Malek, 2005; Demirglg¢-Kunt and Huizinga, 2013). However,
there are few studies relating both these aspects and scarce empirical evidence on how

market discipline can differ across banks depending on their size.

Recent exceptions are Pop and Pop (2009), V6lz and Wedow (2011), and Bertay et al.
(2013). Pop and Pop (2009) find a reduction in the CDS spreads of the largest
Japanese banks after the announcement of Resona’s bailout in 2003. Wolz and Wedow
(2001) find lower CDS spreads for larger banks in an international sample of banks in
24 countries. These two papers therefore suggest weaker market discipline in large
banks, providing support for predominance of the TBTF effect. Conversely, Bertay et al.
(2013) focus on systemic bank size and find in an international sample of publicly-listed
banks in 32 countries that systemically large banks are subject to greater market

discipline. This result suggests the predominance of the TBTS effect.

This mixed empirical evidence justifies our empirical study, which aims to provide new
insights into the predominance of the TBTF or TBTS effects. Our paper makes several
contributions. First, the use of an international database allows us to examine how the
relevance of the TBTF problem varies across countries depending on the experience of
past banking crises. The intervention policies adopted during a crisis provide a clear
measure of a country’s implicit safety net. As bank risk-taking incentives are
exacerbated by not only explicit but also implicit safety nets, the experience of past
banking crises provides a proxy for depositors’ real guarantees and may lead to
differences in the intensity of a country’s TBTF effect. Previous studies show that a
more accommodative intervention policy during a banking crisis increases the fiscal
costs involved in solving the crisis (Honohan and Klingebiel, 2003), increases the

probability of future crises (Hoggart et al., 2005), and reduces market discipline as
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depositors anticipate stronger implicit guarantees in the future (Cubillas et al., 2012).
Bertay et al. (2013) analyze how the sensitivity of bank interest cost to bank risk varies
across banks depending on their systemic and absolute size. However, none of the
above studies provide empirical evidence on the influence of the intervention policies

adopted during a banking crisis on the relevance of the TBTF effect after the crisis.

Second, we analyze how the status of a country’s public finances shapes the influence
of systemic bank size on the sensitivity of bank interest cost to bank risk. Brown and
Ding (2011) find in twenty-one emerging countries that a government is less likely to
take over or close a failing bank if the banking system is weak (too-many-to-fail effect)
and that this effect is stronger when there is a large government budget deficit.
Demirgug-Kunt and Huizinga (2013) find that a bank’s market-to-book value is
negatively related to the size of its liabilities-to-GDP ratio, especially in countries running
large public deficits. However, none of the above papers analyze whether the country’s

public deficit leads to differences in market discipline across banks of different sizes.

Third, we analyze more countries than previous studies. We include a sample of 4,351
banks in 104 developed and developing countries over the period 1989-2007, compared
to 24 emerging countries in Volz and Wedow (2011), 32 countries in Demirgu¢-Kunt and
Huizinga (2013), and 90 countries in Bertay et al. (2013). We can thus provide
information on a greater range of country differences to give us a deeper understanding
of how the experience of past crises and the status of public finance influence the TBTF
and TBTS effects in systemically and absolutely large banks. Moreover, analysis of a
period immediately before the onset of the global financial crisis in 2007 allows us to
consider whether higher risk-taking incentives in large banks have contributed to the

current financial crisis.

Finally, we account for dynamic processes in deposit interest rates and control for
unobserved bank, country, and time specific effects. In particular, we use the
generalized-method-of-moments (GMM). We apply a two-step system-GMM and
specify the robust estimator of the variance-covariance matrix. GMM estimations in all

regressions are specifically designed to address three particular econometric issues: (i)



the presence of unobserved bank-specific effects, eliminated by taking first differences
of the bank-level explanatory variables; (ii) the autoregressive process in data regarding
the cost of deposits (i.e., the need to use a lagged-dependent-variables model to
capture the dynamic nature of the cost of bank deposits); and (iii) the likely endogeneity
of all bank explanatory variables using lags as instruments. In particular, we use lags for
bank-level variables. The endogeneity of bank size may be especially relevant as TBTF
policies may provide incentives to banks to not only increase bank risk but also bank
size. Both variables may be determined endogenously and simultaneously. Any
empirical analysis using these variables should therefore carefully control for such
potential endogeneity problems. Moreover, we control for unobserved country and time
effects by including country and year dummy variables in all the estimations. To our
knowledge, none of the previous studies analyzing the TBTF or TBTS effects have
applied the GMM method.

Our results indicate that on average depositors discipline large banks less than smaller
banks, using proxies for both systemic and absolute bank size. The TBTF effect,
however, varies across countries. It is greater in countries that have not suffered a
banking crisis or countries that did not impose losses on depositors in previous banking
crises. However, the TBTF effect decreases when the status of the country’s public
finances does not allow for the rescue of systemically large banks. This last result
provides support for the presence of a TBTS effect. However, the average weaker
market discipline on systemically large banks indicates that the TBTF effect dominated
the TBTS effect over the period before the current financial crisis (1989-2007). In terms
of policy implications, our results raise concerns about the increase in average size and
number of large banks after the current global financial crisis, and justify measures

aiming to reinforce the control of risk-taking in large banks.

The rest of the paper is organized as follows. Section 2 describes the theoretical
background and discusses the hypotheses. Section 3 describes the data, variables, and

methodology. Section 4 discusses the empirical results and Section 5 concludes.



2. Theoretical background and hypotheses

A TBTF policy is defended on the basis of systemic risk-based arguments in the short-
run. The collapse of a large bank can threaten the stability of a country’s whole financial
system through further failures as a result of direct credit losses, contagion effects or a
general loss of confidence (Diamond and Dybvig, 1983; Chari and Jagannathan, 1988;
Michael, 1998). Governments aim to avoid this negative systemic effect when they bail
out a failed large bank. The TBTF problem appears when the creditors of large banks
expect a public bailout. This expectation exacerbates moral hazard problems in large
banks because it reduces depositor's incentives to discipline banks and provides
incentives to banks’ shareholders for taking higher risks. TBTF policies may exacerbate
not only risk-taking incentives but also incentives to increase size. So, the larger the
bank, the greater the risk the bank will wish to take and the higher the bank risk, the
higher the bank’s incentives to increase its size to be more likely to benefit from the

possibility of bailout (thus becoming more likely to fail).

The empirical literature mostly focuses on US commercial banks and confirms a TBTF
effect using different methodologies. O’Hara and Shaw (1990) analyze equity prices
around the announcement by the US government that some banks were TBTF and find
positive stock price reactions for banks considered TBTF. There are empirical studies
around bank mergers finding evidence consistent with a TBTF effect because they
show that bank mergers that create a bank that is TBTF originate a positive wealth both
for bank shareholders (Benston et al., 1995; Kane, 2000) and bondholders (Penas and
Unal, 2004) after controlling for diversification and synergy gains. The TBTF effect has
also been tested by analyzing the pricing of bank subordinated debt over periods when
the TBTF policy is supposed to have different validity. Flanery and Sorescu (1996) find
that spreads on bank subordinated debentures became more closely correlated with
indicators of bank risk as regulatory treatment of failed banks’ debentures became
harsher. Sironi (2003) finds that the sensitivity of spreads of European banks’
subordinated notes and debentures to bank risk diminishes in the second half of the
1990s, when perception of the TBTF guarantees by private investors gradually

disappeared.



Literature has recently suggested, as the opposite of the TBTF effect, that depositors
might discipline large banks more if they anticipate that states have limited capacity to
absorb their losses and that large banks become too-big-to-be-saved (Bertay et al.,
2013; Demirglc¢-Kunt and Huizinga, 2013). The recent nationalizations of the Irish
banks leading to the country’s insolvency and the EU bailout, or the difficulties of
Iceland to pay back depositors demonstrate the limits of national government
interventions. In this case, a TBTS effect may make depositors more sensitive to bank
risk and strengthen the discipline exerted by depositors on large banks. However, the
bailout of Ireland to recapitalize its banks or the bailouts of the Spanish savings banks
and the Cypriot banks by the troika (International Monetary Fund, the European
Commission, and the European Central Bank) also indicate that authorities may design
new mechanisms to rescue systemically large banks and might even allow a TBTF

policy to be maintained in banks initially too-big-to-be-saved by their own country.

The TBTS effect has so far received relatively limited attention. Brown and Ding (2011)
show in banks of 21 emerging countries during the 1990s that the type of intervention in
failed banks depends on the country’s financial ability. They find that a government is
less likely to take over or to close a failing bank if other banks in its country are weak.
This “too-many-to-fail” effect is greater for large banks and increases with the
government’s budget deficit. Volz and Wedow (2011) find evidence consistent with the
coexistence of a TBTF and TBTS effects in the CDS market for banks of 24 countries
over the 2002-2007 period. Although on average a 1 percentage point increase in size
reduces the CDS spread of a bank by about 2 basis points, they also find that some
banks reach a size that makes them TBTS. Recent papers by Bertay et al. (2013) and
Demirgug-Kunt and Huizinga (2013) are the first suggesting that the TBTS effect
prevails over the TBTF effect for systemically large banks in, respectively, 90 and 32
countries. Bertay et al. (2013) find that the sensitivity of debt interest rates to bank risk
increases with the bank’s systemic size. Demirgug-Kunt and Huizinga (2013) find that a
bank’s market-to-book value is negatively related to the size of its liabilities-to-GDP
ratio, especially in countries running large public deficits. Both sets of results support

the predominance of the TBTS effect using proxies for systemic bank size.



The contradictory theoretical arguments and mixed empirical evidence lead us to
analyze the predominance of TBTF or TBTS effects as an empirical question in our
extensive database and how both effects may vary across countries depending on the

experience of past banking crises and the soundness of public finances in a country.

The influence of banking crises on the intensity of the TBTF and TBTS effects has not
been analyzed yet. To our knowledge, there is only mixed evidence on the effects of
banking crises on market discipline. Martinez Peria and Schmukler (2001) find in
Argentina, Chile, and Mexico during the 1980s and 1990s that the relative importance of
market discipline increases after crises and that deposit insurance does not appear to
diminish the extent of market discipline. Hadad et al. (2011) find that adoption of a
blanket guarantee scheme and the reduction in minimum capital adequacy ratios
weakened market discipline in Indonesia following the 1997-1998 financial crisis.
Cubillas et al. (2012) analyze 23 banking crises in 18 countries and find on average a
reduction in market discipline after a banking crisis, depending on the type of
intervention adopted to manage the crisis. The reduction in market discipline is greater
the more accommodative the policy to resolve the crisis. Demirglg-Kunt and Huizinga
(2004), Hoggart et al. (2005), and Nier and Baumann (2006) analyze countries with and
without a banking crisis and show that wider safety nets weaken market discipline also.
None of the above studies, however, analyze how intervention policies during a banking

crisis shape the TBTF effect after the crisis.

Assuming that one condition for market discipline is that depositors bear the losses their
risks generate, we expect the type of intervention adopted during a banking crisis to
shape market discipline in large banks and create differences across countries
regarding the relative importance of the TBTF and TBTS effects. Higher subsidies to
unsecured depositors in past banking crises may lead depositors to anticipate a higher
probability of bailout of large banks in future crises. In this case, we would expect a
stronger TBTF effect in countries where authorities did not impose losses on depositors
when there was a banking crisis. In our empirical analysis, we would therefore expect
reduced sensitivity of the cost of deposits to bank risk for large banks in these countries.

Conversely, we would expect a weaker TBTF effect, measured through greater
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discipline exerted by depositors on large banks if the government imposed losses on

depositors during a banking crisis in the country. Therefore, our hypothesis is:

H.1.: The TBTF effect is stronger in countries that did not impose losses on depositors

during a banking crisis in the past.

The decision by authorities to apply a TBTF policy to avoid negative contagion effects
may be limited by the real possibilities of public finances to bail out systemically large
banks. The relative importance of a TBTF versus a TBTS effect may thus vary across
countries depending on the soundness of the public finances and the systemic size of
the failed bank. Brown and Ding (2011) show that a greater government deficit reduces
the likelihood of the government taking over or closing failed banks. Demirgug-Kunt and
Huizinga (2013) also show that the reduction in the market-to-book value of large banks

increases with public deficit in a sample of 32 countries.

We analyze if differences in the sensitivity of the cost of deposits to bank risk among
large and smaller banks depends on countries’ public deficit. An increase in the
sensitivity of funding cost to bank risk in large banks when the public deficit increases
would be consistent with the presence of a TBTS effect. Moreover, proxies for systemic
bank risk would capture better than absolute size proxies the presence of a TBTS effect
because a bank may become too large to be saved depending on the relation between
bank size and the size of the national economy. Following these arguments, we

establish the second hypothesis:

H.2.: The relative importance of the TBTF effect versus the TBTS effect would be

lower in systemically large banks, the larger the country’s public deficit.

3. Data, variables, and methodology
3.1. Data
We use data from a variety of sources. Bank-level information comes from the Fitch-
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IBCA Ltd. BankScope Database. Whenever they are available, we use consolidated
bank balance-sheet and income-statement data. All data are expressed in US dollars
and in real prices. As the BankScope Database began to provide information in 1989
we confine our analysis to the 1989-2007 period. The analysis ends in 2007 so covers
only the period before the current financial crisis. The results do not change when the
year 2007 is excluded. Our estimations use a panel data set for a maximum of 4,351

banks in 104 countries.

We use the Laeven and Valencia (2008) database to identify the episodes of banking
crises. Information about the status of public finances comes from the World Bank’s
Doing Business database. Information on bank market concentration and development
comes from the Bank Concentration and Financial Structure and Development
databases at the World Bank (Beck and Demirgu¢-Kunt, 2009). Macroeconomic data
are obtained from the International Financial Statistics of the International Monetary
Fund (IMF).

3.2. Variables
3.2.1. Dependent variable

We test the presence of market discipline by analyzing whether depositors penalize
riskier banks by requiring higher interest rates. The dependent variable is the cost of
deposits for bank i in country j in year t (COSTD;;). As BankScope does not provide
specific data on the interest paid by banks on different types of deposits, we follow
Martinez Peria and Schmukler (2001), Demirgug-Kunt and Huizinga (2004), Hadad et
al. (2011), and Cubillas et al. (2012) using an implicit interest rate. This is measured by
the annual ratio of interest expense to interest-bearing debt of the bank minus the
average interest rate in the country for that year, i.e., COSTDj=InterestRatio;-
InterestRatio;, where 3 ;COSTD;=0. The average rate (InterestRatio;) is calculated as
in Lown and Peristiani (1996) as a simple average of the interest expense to the
interest-bearing debt ratio for banks in country j in year t using all the information
available in BankScope. Expression of a rate as a deviation from its average in each

year and for each country is intended to reveal rate premiums traditionally used in the
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literature.
3.2.2. Bank risk

As the bank risk variable, we use a proxy for insolvency risk (ZSCORE). ZSCORE
equals the return on assets plus the capital asset ratio divided by the standard deviation
of asset returns. A four-year moving window is used to estimate standard deviations for
each bank each year. A higher Z-score indicates that a bank is more stable because it
is inversely related to the probability of bank insolvency. Because the Z-score is highly
skewed, we use the natural logarithm of the Z-score, which is normally distributed.
Laeven and Levine (2009), Cubillas et al. (2012) or Bertay et al. (2013), among others,

have recently used the Z-score as a proxy for bank insolvency risk.
3.2.3. Size variables

We use several variables as proxies for bank size or larger banks potentially affected by
a TBTF policy. We use both systemic and absolute measures of bank size. In systemic
bank size proxies, we define bank size in relation to the size of the country. We use the
bank’s assets to GDP ratio (SYSSIZE) as a proxy for systemic bank size. We also
consider two dummy variables that take a value of one if the bank’s assets to GDP ratio
exceeds 0.25 and 0.5, respectively. Otherwise these dummy variables take a value of
zero. They are denoted SYSSIZE025 and SYSSIZEO05. Moreover, we introduce a
dummy variable that takes a value of one if the bank’s share in the country’s banks’ total

assets exceeds 5% and zero otherwise (MKSHARES).

We use three proxies for absolute bank size. We use the natural logarithm of total bank
assets (LOGTA). We also define two dummy variables: 3BANKS identifies with value
one the three largest banks in terms of assets of each country for each year and zero
otherwise; BIG75 takes a value of one if the bank’s size in terms of assets exceeds the

75th percentile of the distribution of the sample and zero otherwise.

An important feature of our approach is that we control for possible endogeneity of the
measures of bank size. Endogeneity can arise when a TBTF policy provides incentives

to increase bank size in order to make more likely to benefit from a possible bailout. To
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address this potential endogeneity, we turn to instrumental variable techniques, using a
GMM estimator and lags of all bank-level variables as their instruments. We also check
the robustness of the results using alternative instruments to their own lags for our
measures of bank size. We have selected as instruments, variables determining bank’s
efficiency, regulatory and institutional characteristics in a country, and two variables for
market size. The traditional efficiency-structure hypothesis suggests that efficiency may
be the driver of increases in bank size and market share (Berger, 1995). We therefore
use our proxy for bank efficiency (OVERHEAD) as the instrument for bank size. The
remaining instruments are defined following Cetorelli and Gambera (2001). The
institutional variables are an indicator of the legal origin of a country and the Kaufman et
al. (2001) index (KKZ). This index is calculated as the average of six indicators: voice
and accountability in the political system, government effectiveness, regulatory quality,
rule of law, and control of corruption. In addition to previous factors, market size may
also affect bank size. The proxies for market size are the natural logarithm of the

country’s total population and its per capita Gross Domestic Product.

Table 1 shows the number of banks included by country in our sample and the number
of systemically large banks according to our measures of SYSSIZE025, SYSSIZEOQ5,
and MKSHARES. Figure 1 shows the evolution of banks for which four of these size
variables take a value of one during 1989-2007 period for all countries in our sample.
We can see how the number of banks considered large according to SYSSIZE025,
SYSSIZEO05, and MKSHARES variables increased over the 1989-2007 period."

3.2.4. Control variables

We include country-level, bank-level, industry-level, and macroeconomic variables as
control variables. Variables are defined following previous studies on market discipline
(Demirgl¢-Kunt and Huizinga, 2004; Hadad et al., 2011 or Cubillas et al., 2012).

' We do not show evolution of the number of banks for which 3BANKS and BIG75 take a value of 1
because, according to the definition of these variables, the number of banks classified as large does not
vary over time.
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Table 1. Large banks by country
The number of large banks by country in our sample. We consider large banks to be those for which SYSSIZE025, SYSSIZE05, and MKSHAREDS5take the value of
one. SYSSIZE025 and SYSSIZEOQ5 are equal to one if the ratio of total bank assets to GDP exceeds 0.25 and 0.5, respectively. MKSHARES takes a value of one if
the bank’s share in the country’s total assets exceeds 5%, and zero otherwise.

COUNTRY #BANKS SYSSIZE025 SYSSIZEO5 MKSHARE5 COUNTRY #BANKS SYSSIZE025 SYSSIZEO5  MKSHARES
ALBANIA 7 0 0 4 KUWAIT 5 0 0 5
ALGERIA 7 0 0 2 KYRGYZSTAN 5 0 0 5
ANGOLA 7 0 0 3 LATVIA 27 0 0 1"
ARGENTINA 43 0 0 5 LESOTHO 1 0 3
AUSTRALIA 21 4 1 5 LITHUANIA 0 0 6
AUSTRIA 64 2 1 5 LUXEMBOURG 108 30 21 8
BAHAMAS 13 3 1 4 MACEDONIA 0 0 4
BAHRAIN 13 3 3 6 MADAGASCAR 0 0 4
BANGLADESH 31 0 0 3 MALAYSIA 41 1 0 8
BELGIUM 48 6 4 6 MALI 4 0 0 4
BENIN 5 0 0 5 MALTA 8 3 2 4
BOLIVIA 10 0 0 8 MEXICO 19 0 0 7
BOTSWANA 3 0 0 2 MOLDOVA REP. 15 0 0 9
BRAZIL 150 0 0 8 MONGOLIA 6 0 0 5
BULGARIA 23 0 0 6 MOROCCO 9 1 0 9
BURKINA FASO 0 0 6 NETHERLANDS 48 4 2 4
BURUNDI 0 0 2 NEW ZEALAND 4 0 5
CAMBODIA 0 0 4 NIGER 0 0 2
CAMEROON 2 0 0 1 NIGERIA 24 0 0 7
CANADA 64 4 0 14 NORWAY 13 1 0 4
CAPE VERDE 4 2 1 3 PAKISTAN 22 0 0 7
CHILE 18 0 0 7 PANAMA 26 1 0 5
COLOMBIA 23 0 0 11 PARAGUAY 25 0 0 15
CROATIA 45 2 0 6 PERU 24 0 0 9
CZECH REP. 31 3 1 5 PHILIPPINES 33 0 0 11
DENMARK 62 2 2 5 POLAND 38 0 0 8
DOMINICAN REP. 24 0 0 6 PORTUGAL 30 2 1 7
EL SALVADOR 10 0 0 5 QATAR 5 0 0 4
ESTONIA 9 2 1 5 ROMANIA 23 0 0 6
ETHIOPIA 7 0 0 4 RUSSIAN FED. 710 0 0 3
FINLAND 10 2 1 6 SENEGAL 6 0 0 4
FRANCE 234 5 2 1" SEYCHELLES 2 1 0 2
GEORGIA REP. 12 0 0 7 SIERRA LEONE 4 0 0 4
GERMANY 233 4 2 7 SINGAPORE 14 3 3 6
GHANA 13 0 0 4 SLOVAKIA 15 2 0 4
GREECE 24 3 0 6 SLOVENIA 20 1 1 8
HONDURAS 18 0 0 6 SOUTH AFRICA 24 2 0 4
HONG KONG 36 3 2 4 SPAIN 92 2 2 6
HUNGARY 26 1 0 7 SRI LANKA 12 0 0 7
ICELAND 4 2 0 4 SUDAN 5 0 0 4
INDIA 67 0 0 10 SWAZILAND 4 0 0 4
INDONESIA 104 0 0 1" SWITZERLAND 226 5 4 5
IRAN 7 0 0 3 THAILAND 18 1 0 8
IRELAND 33 5 3 6 TOGO 2 0 0 2
ISRAEL 16 3 2 5 TRINIDAD&TOBAGO 11 2 0 8
ITALY 186 2 1 9 TUNISIA 16 0 0 14
IVORY COAST 8 0 0 7 TURKEY 19 0 0 6
JAMAICA 6 0 0 4 UNITED KINGDOM 134 6 2 8
JORDAN 1 3 2 3 URUGUAY 20 0 0 3
KAZAKHSTAN 18 0 0 9 USA 476 0 0 5
KENYA 33 0 0 7 VENEZUELA 46 0 0 15
KOREA REP. 19 1 0 10 ZAMBIA 8 0 0 7
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Figure 1
Evolution of the number of large banks
The lines represent the evolution of number of banks for which SYSSIZE025, SYSSIZE05, and MKSHARES take the
value of one. SYSSIZE025 and SYSSIZEO5 are equal to one if ratio of total bank assets to GDP exceeds 0.25 and 0.5,
respectively. MKSHARES takes a value of one if the bank’s share in the country’s total assets exceeds 5%, and zero
otherwise.
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As country-level variables, we include PASTCRISIS and DEFICIT. PASTCRISIS is a
dummy variable that takes a value of one if the country is not currently experiencing a
banking crisis but has suffered a banking crisis in any previous year according to the
Laeven and Valencia (2008) database. Otherwise, this variable takes a value of zero. In
case of a country that did not suffer a banking crisis during this period, PASTCRISIS
takes the value of zero for all years. The fact that we did not exclude countries allows us
to compare countries that experienced crises with countries that did not in order to test
the extent to which a banking crisis may influence the market discipline that depositors

exert on big banks.

We define DEFICIT as a dummy variable that takes the value of 1 if the country’s
budget balance (surplus or deficit) over GDP is above the 65" percentile in our sample,
2 when it is between the 35" and 65" percentile, and 3 when it is below the 35"
percentile. Thus, higher values of this variable indicate higher levels of public deficit
and, therefore, greater difficulties for governments to bear the costs associated with

bank rescues. To construct this variable we take as reference the public cash over GDP
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ratio provided by International Monetary Fund statistics. In our sample, the 65" and 35™
percentiles are -0.57 and -2.43, respectively, with the minimum value of the variable

being -202.70 and the maximum value 40.43.

As bank-specific characteristics we include the percentage of customer deposits
(CUSTOMERD), overhead costs (OVERHEAD), and the Lerner index (LERNER).
CUSTOMERD is the ratio of customer deposits to total interest-bearing liabilities. As
BankScope does not provide information on bank interest expenses by type of deposit,
we use this variable to control for the percentage of bank deposits that are generally
insured and are less sensitive to market discipline. We do not make a clear forecast for
the expected coefficient of CUSTOMERD as differences in maturity also affect interest

rates for deposits and this information is not available on BankScope.

As in Demirglig-Kunt and Huizinga (2004), OVERHEAD is defined as non-interest bank
expenses divided by assets. Differences in OVERHEAD may capture differences in
employment or wage levels as well as banks’ product mixes and quality of service.
Higher expenditure may be associated with less efficient banks and thus lower interest
rates on deposits, according to the traditional efficient-structure hypothesis (Berger and
Hannan, 1989). Higher expenditure to total assets, however, may also be associated
with better service to customers. If we could control for quality of service, we would
expect an increase in non-interest expenditure to have a positive impact on interest
rates. In our case, given that we cannot control for the quality of bank services, the

effect of this variable on interest rates is unclear.

LERNER, as a banking competition variable, is a proxy for bank market power, defined
as the difference between price and marginal cost expressed as a percentage of price.?
We do not predict a clear sign for LERNER as banks may use greater market power to
pay lower interest rates on their deposits but they may also use it to pay higher interest
rates to continue increasing their market power (Hadad et al., 2011; Cubillas et al.,
2012).

2 We estimate a single indicator of the Lerner index using the same procedure as Maudos and Fernandez
de Guevara (2004) and Fonseca and Gonzalez (2010).
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Table 2. Descriptive statistics and correlations

COSTDERP is the cost of deposits measured as the difference between the ratio of the annual interest expense to interest-bearing debt for each bank and the average interest rate for each country in the respective
year. ZSCORE is the return on assets plus the capital asset ratio divided by the standard deviation of asset returns. A four-year moving window is used to estimate the standard deviation of asset returns for each
bank in each year. SYSSIZE is the ratio of total bank assets to GDP. LOGTA is the natural logarithm of total bank assets. PASTCRISIS is a dummy variable that takes a value of one if the country is not currently
experiencing a banking crisis but has experienced a banking crisis in previous years according to the Laeven and Valencia (20082 database. DEFICIT is a dummy variable that takes the value of one if the public
cash surplus/deficit over GDP exceeds the 65" percentile of the distribution of the sample, the value of 2 when it is between the 35" and 65" percentile and the value of three when it is less than the 35™ percentile.
CUSTOMERD is the percentage of customer deposits to total interest-bearing liabilities. OVERHEAD is personnel expenses and other non-interest expenses over total assets. LERNER is the Lerner index and is
defined as the difference between price (interest rate) and marginal cost expressed as a percentage of price. CONC is the fraction of assets of the three largest banks as a share of assets of all commercial banks.
PRIVATECRED is private credit by deposit money banks and other financial institutions over GDP. GDPGR is the annual growth rate of real GDP per capita. INFLATION is the annual inflation rate from the GDP
deflator. Bank data are from the BankScope data base of Fitch IBCA, macro data are from the IMF’s International Financial Statistics. The sample period is 1989-2007.

Panel A: Descriptive statistics

COSTDEP ZSCORE SYSSIZE LOGTA PASTCRISIS DEFICIT CUSTOMERD  OVERHEAD LERNER CONC PRIVATECRED GDPGR INFLATION
Mean -0.0002 1.4095 0.0424 6.0624 0.2873 2.0027 0.5996 0.0386 0.4295 0.5458 0.8937 0.0331 4.7504
Std. Dev. 0.0242 0.4614 0.1902 0.9328 0.4525 0.8406 0.2879 0.0381 0.1503 0.2145 0.5598 0.1092 28.0744
Median -0.0017 1.4129 0.0019 5.9801 0 2 0.6701 0.0288 0.4369 0.5533 0.8588 0.0200 2.4390
Minimum -0.1907 -1.4792 1.74E-07 2.2407 0 1 0 0.0001 0.0000 0.1484 0.0170 -0.9600 -11.4310
Maximum 0.3583 4.1019 5.5364 9.3655 1 3 0.9998 1.4745 0.9950 1 1.9473 0.4800 2477.15

Panel B: Correlations

COSTDEP ZSCORE SYSSIZE LOGTA PASTCRISIS DEFICIT CUSTOMERD  OVERHEAD LERNER CONC PRIVATECRED GDPGR INFLATION
ZSCORE 0.0248**
SYSTEMSIZE 0.0127* 0.0186™**
LOGTA -0.0156** 0.0169** 0.3651**
PASTCRISIS -0.0021 -0.2126***  -0.0215*** -0.2163***
DEFICIT -0.0173** -0.0265***  -0.0717*** 0.1394*** -0.0229**
CUSTOMERD -0.0773** 0.0221*** -0.0458***  -0.0648*** -0.0006 0.1067***
OVERHEAD -0.0103 -0.1751***  -0.1123***  -0.3588*** 0.2525** -0.0516** 0.0191**
LERNER -0.2817** 0.0950*** -0.0704***  -0.1638*** 0.0884** -0.0672** 0.2162*** 0.1103**
CONC 0.0031 0.0725*** 0.0893** 0.0343*** -0.2527* -0.0554** -0.0080 -0.0897** -0.0641™*
PRIVATECRED 0.0026 0.2786™** 0.0207** 0.2591** -0.6268*** 0.0151** 0.0430** -0.2363"** 0.0093 0.0565***
GDPGR -0.0061 0.0366*** 0.0155** -0.0436™** 0.1451** -0.1030*** -0.0571* -0.0041 0.1435*** -0.0749* -0.0696™**
INFLATION 0.0075 -0.0552*** -0.0145** -0.0107 0.1104** -0.0029 -0.0037 0.1955*** 0.0161** -0.0304*** -0.1115*** -0.1811*** 1

16



We use two industry-level variables as control variables following Beck et al.
(2006), Hadad et al. (2011), and Cubillas et al. (2012): (1) CONC, as a market
structure variable, is a proxy for bank concentration, defined as the fraction of
assets of the three largest banks as a share of assets of all commercial banks;
and (2) PRIVATECRED, as a proxy for bank development, is the private credit
by deposit money banks and other financial institutions over GDP. Finally, we
include macroeconomic characteristics as control variables. We follow
Demirgug-Kunt and Huizinga (2004) and Hadad et al. (2011) and control for the
real gross domestic product growth (GDPGR) and inflation rate (INFLATION) of

country jin year t.

Table 2 reports descriptive statistics in Panel A and correlations in Panel B for

country-level, bank-level, industry-level, and macroeconomic variables.
3.3. Methodology

We apply a two-step system-GMM and specify the robust estimator of the
variance-covariance matrix. A system-GMM is a variant of the GMM estimation
method originally proposed by Arellano and Bond (1991) and Arellano and
Bover (1995) and subsequently improved by Blundell and Bond (1998). The
system-GMM estimator combines the difference equation with a level equation

to form a system of equations for estimation purposes.®

The GMM methodology is specifically designed to address three relevant
econometric issues: (1) control of unobservable bank heterogeneity; (2)
autoregression in the data regarding the behavior of cost of deposits (i.e., the
need to use a lagged dependent variables model to capture the dynamic nature
of the cost of deposits); and (3) likely endogeneity in the explanatory variables
when we use bank level data. Especially relevant is control for potential
endogeneity of bank size because TBTF or TBTS policies not only affect bank
risk-taking or market discipline exerted by depositors but also incentives of
banks to increase their size. This influence could bias estimates that do not

control for endogeneity of bank size or other bank-level explanatory variables.

® The presence of heteroskedascity in the error term leads us to use the robust estimator. This
estimator allows us to relax the assumption that the error term is identically distributed and also
to use standard errors to make valid statistical inference about our coefficients.
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The panel estimator controls for this potential endogeneity by using instruments

based on lagged values of the explanatory variables.

Besides, the GMM system estimator has two advantages over other dynamic
panel data methods, such as the difference-in-difference estimator proposed by
Arellano and Bond (1991). First, as long as the instruments are valid, the GMM
estimator exhibits higher levels of both consistency and efficiency. Second,
unlike the difference estimator, the system GMM estimator allows for the use of
time-invariant (or highly persistent) variables in our specifications. Finally, the
validity of the GMM system estimator approach rests on two testable
assumptions. First, for the instruments to be valid, they need to be uncorrelated
with the error term. We use the Hansen J-statistic of over-identifying restrictions
to test this assumption (where statistically insignificant values confirm the
validity of the instruments). Second, the system GMM estimator requires the
absence of second-order serial correlation in the first difference residual. We
employ the m; statistic developed by Arellano and Bond (1991) to test for a lack
of second-order serial correlation in the first-difference residual. An insignificant

m, statistic indicates that the model is correctly specified.

The basic model is:

COSTDEPj; = ap+ a; COSTDEP .4

+ a, ZSCORE;;

+ a3 SIZEj,

+ a4 ZSCOREx SIZEj;

+ a5 PASTCRISISj

+ as DEFICIT

+ a7 BANK;

+ agINDUSTRY;

+ ag MACRO

+ O+ A+ @it it g [1]

where i, j, t refer to the bank, country, and year, respectively. COSTDEP;; is the
cost of deposits of bank i in country j in year t. ZSCORE;; is our proxy for
insolvency risk of bank i in country j in year t. SIZE is a vector of the alternative

dummy variables identifying the bank size or larger banks. It includes four
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proxies for systemic bank size (SYSSIZE, SYSSIZE025, SYSSIZEQ5, and
MKSHARES) and three proxies for absolute bank size (LOGTA, BIG75, and
3BANKS).

In our specification, a, measures the importance of market discipline in smaller
banks, and a, captures how different market discipline is in banks classified as
larger banks. As higher values of ZSCORE indicate lower levels of bank risk,
the presence of market discipline in banks that are not considered too big to fail
would imply a negative value for a,. Weaker market discipline in larger banks,
consistent with the TBTF hypothesis, would imply a positive value for as.
However, a negative value of a, would indicate stronger market discipline in

larger banks and would be consistent with the TBTS hypothesis.

PASTCRISIS is a dummy variable that takes a value of one if the country
suffered a banking crisis in the past and zero otherwise. DEFICIT is the proxy
dummy variable for the public deficit in a country. BANK;j: and INDUSTRY;; are,
respectively, the vector of bank-level and industry-level control variables.
MACRO;; is the vector of macroeconomic variables. An additional three specific
effects - country, year, and bank-specific effects - should control for most
shocks affecting the cost of deposits. 6; is a set of country dummy variables to
control for characteristics that are specific to each country, as long as these are
persistent over time. A; is a set of dummy time variables to capture any
unobserved bank-invariant time effects not included in the regression. @ is a
country-year specific effect. It includes, for instance, the development of
financial markets, monetary policy or aggregate country-specific shocks in any
particular year. u; is an unobservable bank-specific effect, which is assumed to

be constant over time. Finally, &;:is the white noise error term.

To analyze how differences in market discipline in large and smaller banks
varies across countries depending on the TBTF policies adopted in past crises
or depending on the status of the country’s public finances, we interact
ZSCORE and ZSCORE x SIZE alternatively, with PASTCRISIS and DEFICIT

dummy variables.

The model is:

19



COSTDEP;: = Bo+ B1 COSTDEP;:1
+ B2 ZSCORE;j;

+ B3 SIZEj

+ B4 ZSCOREx SIZEj

+ Bs ZSCOREj; x (PASTCRISIS;)/(DEFICIT})

+ B6 ZSCORE;ix SIZEj: x (PASTCRISIS;)/(DEFICITy)

+ B7 PASTCRISIS;;

+ Bs DEFICIT;

+ Bg BANK;;

+ B10 INDUSTRY

+ B11 MACRO;

6+ At @it it gt [2]

In this specification, when we interact with PASTCRISIS, B, captures the
presence of market discipline in smaller banks for countries that have not
suffered a banking crisis. B4 indicates how different market discipline is in large
banks for these countries. B5 captures how different market discipline is for
smaller banks in countries that have suffered a banking crisis. B¢ indicates how
different market discipline is for large banks when the country has suffered a
banking crisis. The same interpretation applies when we interact with DEFICIT,
i.e., B5 and Bs, for instance, would indicate how different market discipline is,
respectively, in smaller and large banks when a country has high levels of

public deficit.

4. Empirical results
4.1. Market discipline and bank size

Table 3 reports the results of model [1] using proxies for systemic size (columns
1 to 4) and absolute bank size (columns 5 to 7). The m, statistic allows us to
reject the null hypothesis of the absence of second-order serial correlation in
the first-difference residuals. The statistically non-significant values for the
Hansen J-statistic of over-identifying restrictions confirm the validity of the

instruments in all estimations. The positive and significant coefficients of
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COSTDEPji1 in all the estimations confirm the convenience of a partial

adjustment model to explain the dynamic nature of cost of bank deposits.

The negative and statistically significant coefficients of ZSCORE in six of the
seven estimations are consistent with the presence of market discipline in
smaller banks. Though negative, the only non-significant coefficient appears in
column (5), when we use the natural logarithm of bank assets as proxy for
absolute bank size. The coefficients of the interaction term between ZSCORE
and the proxy for bank size, ZSCORE x SIZE, are positive and statistically
significant in all the estimations. These results suggest that on average
depositors exercise weaker market discipline in larger banks, using both
absolute and systemic size measures in our international bank database. They
are consistent with the TBTF hypothesis and depositors’ expectations of a

government bailout in case of failure of a large bank.

The change in market discipline across banks depending on their size is also
important in economic terms. Using, for instance, the results in column (2) of
Table 3, an increase of one standard deviation in the ZSCORE (0.4614) would
reduce the interest rate on deposits in banks whose assets are lower than 25%
of the country’s GDP by a 13% of its standard deviation. For banks whose
assets exceed 25% of the country’s GDP, however, the cost of deposits would
not fall if the ZSCORE increases. Similarly, using measures of absolute bank
size, an increase of one standard deviation in bank assets (0.9328) would
reduce the sensitivity of the cost of deposits to bank risk by 0.57 times the

standard deviation of the cost of deposits.

These findings, consistent with the predominance on average of the TBTF
effect, are different to those in Bertay et al. (2013). They find in systemically
large banks a stronger sensitivity of funding cost to bank risk, suggesting the
predominance of a TBTS effect. Several reasons relating to the sample and the
methodology may explain the differences in the results. Bertay et al. (2013)
analyze publicly-traded banks in 90 countries whereas we analyze publicly-
traded and non- publicly-traded banks in 104 countries. Systemically large
banks may thus have a higher relative weight in their sample and lead to the
predominance of the TBTS effect. Moreover, their analysis period (1991-2009)
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includes part of the current global financial crisis, where the greater difficulties
for public finance may increase the importance of a TBTS effect. Moreover, we
use a different estimation technique, the GMM system versus their OLS

estimations with country and year fixed effects.

Regarding other control variables, the coefficients of SIZE are statistically
significant and negative in six of the seven estimations. This indicates that
deposit rates are on average lower in systemically and absolute large banks.
The negative coefficients of PASTCRISIS are statistically significant in columns
(1), (3), and (6). It suggests that banks pay on average lower interest rates for
their deposits after suffering a banking crisis in the country. DEFICIT also has
negative coefficients, although only the coefficient in column (2) is statistically

significant at conventional levels.

The non-significant coefficients of CUSTOMERD indicate that banks do not pay
on average lower interest rates for their customer deposits. They suggest that
the deposit insurance is not fully credible because even insured deposits
exercise market discipline in our sample. Cook and Spellman (1994) for US
banks, Martinez Peria and Schmukler (2001) using data from Argentina, Chile,
and Mexico, and Cubillas et al. (2012) in an international sample of banks in
countries that have suffered a banking crisis, find a similar result. Nor are the
coefficients of OVERHEAD significant for explaining the cost of bank deposits.
LERNER has statistically negative coefficients in all estimations, consistent with
banks with greater market power paying on average lower interest rates for their

deposits.

CONC is associated with higher interest rates for bank deposits in five of the
seven estimations. The proxy for bank development (PRIVATECRED) has only
a statistically negative coefficient in column (5). GDP growth is associated in all
the estimations with lower interest rates for deposits. Finally, INFLATION only

presents significant and positive coefficients in columns (4) and (6).
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Table 3. Market discipline and bank size

Regressions are estimated using the two-step GMM system estimator for panel data with the robust estimator of variance. The dependent variable is the
cost of deposits (COSTDEP). As explanatory variables, we include one lag of the dependent variable (COSTDEP, ). ZSCORE is the natural logarithm of
Zscore. Zscore equals the return on assets plus the capital asset ratio divided by the standard deviation of asset returns. A four-year moving window is
used to estimate the standard deviation of asset returns for each bank in each year. SIZE is a vector of several variables identifying systemic and absolute
bank size. SYSSIZE is the ratio of total bank assets to GDP. SYSSIZE025 and SYSSIZEQ5 are equal to one if ratio of total bank assets to GDP exceeds
0.25 and 0.5, respectively. They are zero otherwise. MKSHARES takes a value of one if the bank’s share in the country’s total assets exceeds 5%, and
zero otherwise. LOGTA is the natural logarithm of total bank assets. 3BANKS identifies with the value of one the three largest banks of each country in
terms of assets. BIG75 takes a value of one if the bank’s size in terms of assets exceeds the 75" percentile of the distribution of the sample and zero
otherwise. PASTCRISIS is a dummy variable that takes a value of one if the country is not currently experiencing a banking crisis but has experienced a
banking crisis in previous years according to the Laeven and Valencia (2008) database. DEFICIT is a dummy variable that takes the value of one if the
public cash surplus/deficit over GDP exceeds the 65" percentile of the distribution of the sample, the value of 2 when it is between the 35" and 65"
percentile and the value of three when it is less than the 35" percentile. CUSTOMERD is the percentage of customer deposits to total interest-bearing
liabilities. OVERHEAD is personnel expenses and other non-interest expenses over total assets. LERNER is the Lerner index and is defined as the
difference between price (interest rate) and marginal cost expressed as a percentage of price. CONC is the fraction of assets of the three largest banks as
a share of assets of all commercial banks. PRIVATECRED is private credit by deposit money banks and other financial institutions over GDP. GDPGR is
the annual growth rate of real GDP per capita. INFLATION is the annual inflation rate from the GDP deflator. Bank data are from the BankScope data base
of Fitch IBCA and macro data are from the IMF’s International Financial Statistics. The sample period is 1989-2007. ***; ** and * indicate statistical
significance at 1, 5, and 10 percent, respectively.

Dependent variable: COSTDEP

SYSTEMIC SIZE ABSOLUTE SIZE
Size variables (SIZE): SYSSIZE  SYSSIZE025  SYSSIZEO5  MKSHARES LOGTA 3BANKS BIG75
) 1 (2) (3) 4) (5 (6) (7)
0.2615% 0.2644* 0.2687*** 0.2583** 0.2528*** 0.2592** 0.2566**
COSTDEP (7.10) (7.40) (7.40) (7.11) (7.00) (7.02) (7.27)
7SCORE -0.0090*** -0.0068*** -0.0068*** -0.0084*** -0.0608 -0.0078* -0.0118**
(-3.97) (4.10) (4.20) (-4.55) (-1.58) (4.30) (-4.94)
0.0915% 0.0123* 0.0240* 00143+ 0.0105* 0.0165** 0.0186*
ZSCORE x SIZE (2.79) (2.53) (1.66) (3.23) (1.65) (2.73) (3.67)
SizE -0.1505* -0.0203* -0.0395% -0.0198* 0.0336 -0.0207* -0.0274**
(-2.54) (-2.43) (-1.74) (-2.55) (0.99) (-1.97) (-3.28)
-0.0033* -0.0023 -0.0033* -0.0020 -0.0003 -0.0031* -0.0031
FASICRISIS (-1.67) (-1.20) (-1.69) (-1.06) (-0.13) (-1.66) (-1.62)
DEFICIT -0.0004 -0.0005* -0.0004 -0.0005 -0.0002 -0.0005 -0.0005
(1.41) (-1.68) (-1.26) (-1.55) (-0.71) (-1.48) (-1.51)
-0.0028 -0.0044 -0.0010 -0.0007 0.0030 -0.0016 -0.0024
CUSTOMERD (-0.44) (-0.70) (-0.15) (-0.10) (0.36) (-0.24) (-0.37)
-0.0337 -0.0244 -0.0431 -0.0658 -0.0718 -0.0532 -0.0183
OVERHEAD (-0.48) (-0.34) (-0.56) (-0.83) (-0.66) (-0.69) (-0.22)
LERNER -0.0548* -0.0530% -0.0576* -0.0588* -0.0782* -0.0616™* -0.0653*
(-3.69) (-3.62) (-3.89) (-3.80) (-4.66) (4.00) (-4.22)
CONCG 0.0037 0.0036* 0.0037* 0.0044** 0.0025 0.0044** 0.0037*
(1.64) (1.80) (1.88) (2.13) (0.99) (2.08) (1.85)
-0.0010 -0.0009 -0.0008 -0.0010 -0.0065*** -0.0012 0.0004
PRIVATECRED (-0.79) (-0.68) (-0.61) (-0.73) (-3.53) (-0.88) (0.32)
GDPGR -0.0100* -0.0100* -0.0091* -0.0089* 0.0113* -0.0085* -0.0081*
(-2.15) (-2.16) (-1.97) (-1.99) (-2.11) (-1.92) (-1.75)
INFLATION 0.00003 0.00003 0.00004 0.00005* 0.00005 0.00004* 0.00004
(1.11) (1.25) (1.41) (1.77) (1.62) (1.68) (1.30)
Country dummies Yes Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes Yes
Country-Year Dummies Yes Yes Yes Yes Yes Yes Yes
m, statistic 97 9.03 8.99 9157 932 9.03 9.22
m, statistic -0.45 -0.48 -0.45 -0.47 -0.61 -0.54 -0.53
Hansen J statistic 32.65 (25) 28.52 (25) 27.55 (23) 22,52 (21) 24.98 (23) 20.72 (21) 20.16 (17)
# observations 22,170 22,170 22,170 22,170 22,170 22,170 22,170
# banks 4,351 4,351 4,351 4,351 4,351 4,351 4,351
# countries 104 104 104 104 104 104 104

4.2. Market discipline and bank size after a banking crisis

We now analyze how the experience of a past banking crisis in the country
shapes differences in market discipline across banks of different sizes. Table 4

shows the results for model [2], where we add the interactions of ZSCORE x
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PASTCRISIS and ZSCORE x SIZE x PASTCRISIS. So, ZSCORE and
ZSCORE x SIZE capture, respectively, the presence of market discipline in
smaller banks and the difference in large banks but only in countries that have
not suffered a banking crisis in the past. ZSCORE x PASTCRISIS and
ZSCORE x SIZE x PASTCRISIS would indicate, respectively, how different
market discipline is for smaller banks in countries that have suffered a banking
crisis and how different market discipline is for systemically and absolute large

banks when the country has suffered a banking crisis in the past.

The coefficients of ZSCORE are negative and statistically significant in all the
estimations, confirming the presence of market discipline in smaller banks in
countries without a banking crisis in the past. The positive and significant
coefficients of the interaction term between ZSCORE and SIZE in six
estimations indicates a weakening of market discipline in absolute and
systemically large banks in countries without a banking crisis in the past. The
positive coefficient of ZSCORE x SIZE is only non-statistically significant when
we use the ratio of bank assets to country’s GDP as the proxy for systemic bank

size.

The coefficients of ZSCORE x PASTCRISIS are mostly non-statistically
significant. Only the coefficient in column (5) is negative and significant at
conventional levels. The non-significant coefficients of ZSCORE x PASTCRISIS
indicate that suffering a banking crisis in the past does not change the extent of
market discipline exerted by depositors in smaller banks. However, the
coefficients of the triple interaction term ZSCORE x SIZE x PASTCRISIS are
positive and significant in five of the seven estimations. Though positive, the
coefficients of this triple interaction term are non-significant in columns (3) and
(7). These positive coefficients indicate that the weakening of market discipline
in large banks, compared to smaller ones, is greater after the country suffers a
banking crisis. This result is consistent with our H.1. It suggests that depositors
have fewer incentives to exercise market discipline if they anticipate that
governments will adopt measures to rescue banks considered too-big-to-fail
and that accommodative intervention policies are on average applied to resolve
a banking crisis. Therefore, if during previous banking crises, governments have
adopted TBTF policies, depositors may expect measures along the same lines
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to be applied in the future when a new banking crisis occurs. This fact
intensifies the weaker market discipline in large banks in countries that have

suffered a crisis in the past.

Table 4. Market discipline and bank size after a banking crisis

Regressions are estimated using the two-step GMM system estimator for panel data with the robust estimator of variance. The dependent variable is
the cost of deposits (COSTDEP). As explanatory variables, we include one lag of the dependent variable (COSTDEP,,). ZSCORE is the natural
logarithm of Zscore. Zscore equals the return on assets plus the capital asset ratio divided by the standard deviation of asset returns. A four-year
moving window is used to estimate the standard deviation of asset returns for each bank in each year. SIZE is a vector of several variables identifying
systemic and absolute bank size. SYSSIZE is the ratio of total bank assets to GDP. SYSSIZE025 and SYSSIZEO5 are equal to one if ratio of total bank
assets to GDP exceeds 0.25 and 0.5, respectively. They are zero otherwise. MKSHARES takes a value of one if the bank’s share in the country’s total
assets exceeds 5%, and zero otherwise. LOGTA is the natural logarithm of total bank assets. 3BANKS identifies with the value of one the three largest
banks of each country in terms of assets. PASTCRISIS is a dummy variable that takes a value of one if the country is not currently experiencing a
banking crisis but has experienced a banking crisis in previous years according to the Laeven and Valencia (2008) database. DEFICIT is a dummy
variable that takes the value of one if the public cash surplus/deficit over GDP exceeds the 65" percentile of the distribution of the sample, the value of
2 when it is between the 35" and 65" percentile and the value of three when it is less than the 35" percentile CUSTOMERD is the percentage of
customer deposits to total interest-bearing liabilities. OVERHEAD is personnel expenses and other non-interest expenses over total assets. LERNER
is the Lerner index and is defined as the difference between price (interest rate) and marginal cost expressed as a percentage of price. CONC is the
fraction of assets of the three largest banks as a share of assets of all commercial banks. PRIVATECRED is private credit by deposit money banks and
other financial institutions over GDP. GDPGR is the annual growth rate of real GDP per capita. INFLATION is the annual inflation rate from the GDP
deflator. Bank data are from the BankScope data base of Fitch IBCA and macro data are from the IMF’s International Financial Statistics. The sample
period is 1989-2007. ***; ** and * indicate statistical significance at 1, 5, and 10 percent, respectively.

Dependent variable: COSTDEP

SYSTEMIC SIZE ABSOLUTE SIZE
Size variables (SIZE): SYSSIZE  SYSSIZE025  SYSSIZEO5  MKSHARE5 LOGTA 3BANKS BIG75
) (1) (2) (3) 4) (5) (6) (7
0.2339™ 0.2797* 0.2745% 0.2725%* 0.2643% 0.2637** 0.2561*
COSTDEP 11 (6.59) (6.83) (6.94) (7.41) (7.55) (7.13) (7.29)
7SCORE -0.0044* -0.0060*** -0.0061*** -0.0063*** -0.1716% -0.0063* -0.0112%*
(-1.91) (-3.49) (-3.30) (-3.37) (-2.97) (-3.34) (-4.67)
0.0224 0.0106™ 0.0229* 0.0092* 0.0268** 0.0127* 0.0183*
ZSCORE x SIZE (0.71) (2.27) (1.67) (2.06) (2.94) (2.39) (4.39)
-0.0035 -0.0016 -0.0027 -0.0095* -0.0325 -0.0071 -0.0021
ZSCORE x PASTCRISIS (-0.71) (-0.32) (-0.44) (-1.75) (-0.98) (-1.37) (-0.43)
ZSCORE x SIZE x 02032 0.0045% 0.0009 0.0112% 0.0105* 0.0127* 0.0039
PASTCRISIS (4.26) (1.68) (0.15) (2.86) (1.83) (2.42) (1.50)
SIZE -0.2617 -0.0203* -0.0377* -0.0188* 0.0032 -0.0207* -0.0285"**
(-0.39) (-2.40) (-1.83) (-2.43) (0.10) (-1.97) (-4.00)
-0.0063 -0.0010 -0.0004 0.0054 -0.0314* 0.0020 -0.0009
PASTCRISIS (-0.97) (-0.16) (-0.06) (0.82) (-2.37) (0.32) (-0.15)
DEFICIT -0.0005 -0.0003 -0.0003 -0.0004 -0.0004 -0.0004 -0.0005
(-1.59) (-1.10) (-0.71) (-1.38) (-1.29) (-1.21) (-1.63)
-0.0040 -0.0008 0.0010 -0.0028 -0.0050 -0.0024 -0.0027
CUSTOMERD (-0.64) (-0.13) (0.10) (-0.39) (-0.81) (-0.34) (-0.41)
0.0581 -0.0862 -0.0910 -0.0609 0.0842 -0.0464 -0.0405
OVERHEAD (0.69) (-1.38) (-0.81) (-0.73) (0.88) (-0.57) (-0.50)
LERNER 00751 -0.0618"* -0.0505*** -0.0558"* -0.0746"** -0.0601*** -0.0676"**
(-5.06) (-4.19) (-2.68) (-3.44) (4.61) (-3.75) (-4.34)
CONG 0.0016 0.0039* 0.0036 0.0043* 0.0003 0.0040* 0.0036*
0.72) (2.00) (152) (2.05) (0.12) (1.90) (1.81)
-0.0039*** -0.0011 -0.0008 -0.0018 -0.0031 -0.0016 -0.00003
PRIVATECRED (-2.81) (-0.83) (-0.62) (-1.29) (-1.65) (-1.17) (-0.02)
GDPGR -0.0058 -0.0069 -0.0068 -0.0083* -0.0115* -0.0069 -0.0078*
(-1.28) (-1.54) (1.30) (-1.84) (-2.14) (-1.56) 1.71)
INFLATION 0.00003 0.00005** 0.00005 0.00004 0.00001 0.00004 0.00004
(1.41) (2.06) (1.62) (1.34) (0.53) (1.27) (1.24)
Country dummies Yes Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes Yes
Country-Year Dummies Yes Yes Yes Yes Yes Yes Yes
m, statistic 883 8.69" 8717 917 9.29" 897 915"
m, statistic -0.59 0.34 0.41 -0.31 0.73 0.48 -0.51
Hansen J statistic 48.83*(33)  4122(33)  41.17(33) 26.00 (21) 32.55 (25) 23.95 (21) 25.37 (25)
# observations 22,170 22,170 22,170 22,170 22,170 22,170 22,170
# banks 4,351 4,351 4,351 4,351 4,351 4,351 4,351
# countries 104 104 104 104 104 104 104
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The coefficients of the remaining explanatory variables (country-level, bank-
level, and industry-level control variables) are similar to those in Table 3. Again,
the m; statistic allows us to reject the lack of second-order serial correlation in
the first-difference residuals. The non-significant values of the Hansen J-statistic
confirm the validity of the instruments in six of the seven estimations. Only in
column (1), using SYSSIZE as proxy for systemic bank size, we should be

cautious when interpreting the effect of past banking crisis on market discipline.

In Table 5 we replicate our basic estimation in four subsamples to analyze the
impact of the type of intervention adopted during a past banking crisis on
differences in market discipline across banks of different sizes. We analyze
separately the following sub-samples: 1) countries that have not suffered a
banking crisis; 2) countries that have suffered a banking crisis, in which case
the subsample is split into two additional sub-samples: 3) countries that did not
impose losses on depositors during the banking crisis; and 4) countries that did
impose losses on depositors during the banking crisis. We use information
provided by Laeven and Valencia (2008) to classify whether or not governments
imposed losses on depositors during the banking crisis. To save space, we only
show the results for the main variables of interest (ZSCORE and ZSCORE x
SIZE). The coefficients of the remaining variables are similar to those in Table
3.

We report in Panel A the results for the subsample of countries that have not
suffered a banking crisis in the past. Coefficients of ZSCORE are negative and
statistically significant in six of the seven regressions, confirming that on
average depositors exercise market discipline in smaller banks. The coefficients
of ZSCORE x SIZE are positive in all the estimations but only statistically
significant in columns (2) and (7). The results in Panel B for the subsample of
countries that have suffered a banking crisis in the past suggest the presence of
a stronger TBTF effect. In this subsample, we find positive and significant
coefficients of ZSCORE x SIZE for six proxies for systemic and absolute bank
size. Only the coefficient in column (3) is not statistically significant. This result
confirms findings in Table 4 suggesting a stronger TBTF effect after a banking
crisis in the country as a consequence of the usual extension of the safety nets
during the banking crisis.
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We specifically analyze the type of intervention during the banking crisis in
Panels C and D. We now split the sample of countries that have experienced a
banking crisis (Panel B) depending on whether or not governments did not
impose (Panel C) or did impose (Panel D) losses on depositors. The results in
Panel C are similar to those in Panel B. The negative and significant coefficients
of ZSCORE and the positive and significant coefficients of ZSCORE x SIZE in
six estimations confirm, respectively, the presence of market discipline in
smaller banks and weaker market discipline in large banks compared to smaller
banks. The results in Panel D, however, suggest a weaker TBTF effect in
countries that experienced a banking crisis in the past in which the government
imposed losses on depositors. The negative and significant coefficients of
ZSCORE in all the estimations also confirm the presence of market discipline in
smaller banks for this subsample of countries. However, the coefficients of
ZSCORE x SIZE are positive and significant only in columns (4) and (5),
suggesting a lower relevance of the TBTF effect in countries that imposed
losses on depositors when a banking crisis occurred. These results suggest that
the type of intervention during a banking crisis shapes depositors’ expectations
for government intervention in the future and is consistent with an increase in
moral hazard problems when accommodative intervention policies are applied

to solve current banking crises.

Table 5. Market discipline, bank size and depositors losses in banking crises

Regressions are separately estimated in four subsamples. Panel A reports the results of model [2] for banks in countries that have not suffered a
banking crisis. Panel B reports the results for banks in countries that have suffered a banking crisis. Panel C reports the results for banks in countries
that suffered a banking crisis and did not impose losses on depositors. Panel D reports the results for banks in countries that suffered a banking crisis
and imposed losses on depositors. Regressions are estimated using the two-step GMM system estimator for panel data with the robust estimator of
variance. The dependent variable is the cost of deposits (COSTDEP). As explanatory variables, we include one lag of the dependent variable
(COSTDEP,.1). ZSCORE is the natural logarithm of Zscore. Zscore equals the return on assets plus the capital asset ratio divided by the standard
deviation of asset returns. A four-year moving window is used to estimate the standard deviation of asset returns for each bank in each year. SIZE is a
vector of several variables identifying systemic and absolute bank size. SYSSIZE is the ratio of total bank assets to GDP. SYSSIZE025 and
SYSSIZEO5 are equal to one if ratio of total bank assets to GDP exceeds 0.25 and 0.5, respectively. They are zero otherwise. MKSHARES takes a
value of one if the bank’s share in the country’s total assets exceeds 5%, and zero otherwise. LOGTA is the natural logarithm of total bank assets.
3BANKS identifies with the value of one the three largest banks of each country in terms of assets. Although they are not shown, estimations also
include: PASTCRISIS is a dummy variable that takes a value of one if the country is not currently experiencing a banking crisis but has experienced a
banking crisis in previous years according to the Laeven and Valencia (2008) database. DEFICIT is a dummy variable that takes the value of one if the
public cash surplus/deficit over GDP exceeds the 65" percentile of the distribution of the sample, the value of 2 when it is between the 35" and 65"
percentile and the value of three when it is less than the 35™ percentile. CUSTOMERD s the percentage of customer deposits to total interest-bearing
liabilities. OVERHEAD is personnel expenses and other non-interest expenses over total assets. LERNER is the Lerner index and is defined as the
difference between price (interest rate) and marginal cost expressed as a percentage of price. CONC is the fraction of assets of the three largest banks
as a share of assets of all commercial banks. PRIVATECRED is private credit by deposit money banks and other financial institutions over GDP.
GDPGR is the annual growth rate of real GDP per capita. INFLATION is the annual inflation rate from the GDP deflator. Bank data are from the
BankScope data base of Fitch IBCA and macro data are from the IMF’s International Financial Statistics. The sample period is 1989-2007. ***; ** and *
indicate statistical significance at 1, 5, and 10 percent, respectively.

Dependent variable: COSTDEP
SYSTEMIC SIZE ABSOLUTE SIZE
SYSSIZE SYSSIZE025 SYSSIZEO5 MKSHARE5 LOGTA 3BANKS BIG75
()] 2) ®3) “4) (5) (6) @)

Panel A: Countries that have not suffered a banking crisis

Size variables (SIZE):
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ZSCORE -0.0051* -0.0064*** -0.0062*** -0.0058*** -0.0273 -0.0054*** -0.0092***
(-2.34) (-3.79) (-3.62) (-2.95) (-0.45) (-2.88) (-2.94)
0.0051 0.0117** 0.0238 0.0034 0.0047 0.0036 0.0142*
ZSCORE x SIZE (0.17) (2.35) (1.22) (0.58) (0.47) (0.53) (1.71)
SIZE -0.0170 -0.0181** -0.0381 0.0037 -0.0289 0.0019 -0.0221
(-0.26) (-2.09) (-1.25) (0.32) (-0.40) (0.14) (-1.54)
m, statistic -4 447 -4 .41 -4.30%** -4.40** -4 .57 -4 .43 -4.51**
m, statistic -0.08 -0.08 -0.06 -0.08 -0.12 -0.05 -0.06
Hansen J statistic 31.93 (25) 29.09 (23) 29.88 (25) 19.37 (21) 31.25 (23) 19.23 (21) 20.32 (17)
# observations 11,833 11,833 11,833 11,833 11,833 11,833 11,833
# banks 1,898 1,898 1,898 1,898 1,898 1,898 1,898
# countries 52 52 52 52 52 52 52
Panel B: Countries that have suffered a banking crisis
ZSCORE -0.0110*** -0.0082** -0.0065* -0.0137*** -0.0882*** -0.0122*** -0.0137***
(-2.68) (-2.49) (-1.71) (-3.57) (-2.61) (-3.08) (-2.85)
0.1817** 0.0145* -0.0080 0.0267** 0.0155** 0.0295*** 0.0179*
A 2.73) (1.75) (-0.35) (3.90) (2.74) (3.02) (2.43)
SIZE -0.2907*** -0.0240** 0.0093 -0.0408*** 0.0117 -0.0392*** -0.0239**
(-2.63) (-2.13) (0.25) (-3.81) (0.22) (-2.61) (-2.17)
m, statistic -8.05*** -7.70%** -7.92%* -7.93*** -8.10*** -7.96*** -7.93***
m; statistic -0.45 -0.49 -0.54 -0.50 -0.92 -0.74 -0.59
Hansen J statistic 22.15 (25) 18.36 (23) 19.81 (25) 17.71 (21) 15.24 (23) 16.83 (21) 16.47 (17)
# observations 10,337 10,337 10,337 10,337 10,337 10,337 10,337
# banks 2,453 2,453 2,453 2,453 2,453 2,453 2,453
# countries 52 52 52 52 52 52 52
Panel C: Countries that have suffered a banking crisis and have not imposed losses on depositors
ZSCORE -0.0157* -0.0055 -0.0083 -0.0104* -0.1104* -0.0132** -0.0174*
(-2.25) (-1.11) (-1.42) (-1.80) (-1.77) (-2.28) (-2.09)
0.2787* 0.0234*** -0.0095 0.0283** 0.0187* 0.0311** 0.0256**
ZSCORE x SIZE (1.93) (3.04) (-0.60) 2.51) (1.85) (2.03) (2.28)
SIZE -0.4798* -0.0414*** 0.0023 -0.0546*** -0.0304 -0.0470** -0.0390*
(-2.14) (-3.53) (0.10) (-2.88) (-0.57) (-2.00) (-2.23)
m, statistic -7.02%** -6.91*** -6.92** -6.86™** -7.23%* -6.81*** -6.74***
m, statistic -0.75 -0.93 -0.88 -0.84 -1.13 -1.10 -0.97
Hansen J statistic 18.65 (25) 14.99 (23) 14.41 (25) 1417 (21) 15.03 (23) 13.51 (21) 12.10 (17)
# observations 6,253 6,253 6,253 6,253 6,253 6,253 6,253
# banks 1,227 1,227 1,227 1,227 1,227 1,227 1,227
# countries 20 20 20 20 20 20 20
Panel D: Countries that have suffered a banking crisis and have imposed losses on depositors
ZSCORE -0.0107** -0.0121** -0.0126*** -0.0185*** -0.4778* -0.0134** -0.0142***
(-2.17) (-3.12) (-2.85) (-3.47) (-2.53) (-2.55) (-2.81)
0.0208 0.0035 -0.0194 0.0234** 0.0861** 0.0094 0.0131
ZSCORE x SIZE (0.39) (0.43) (-1.17) (2.98) (2.54) (0.93) (1.63)
SIZE 0.0466 -0.0043 0.0649 -0.0316** -0.0507 -0.0067 -0.0156
(0.50) (-0.31) (1.59) (-2.56) (-0.63) (-0.42) (-1.44)
m, statistic -3.94** -3.84*** -3.99*** S3.77 -4.16*** -3.94*** -4.00***
m; statistic 0.45 0.40 0.41 0.17 0.76 0.52 0.69
Hansen J statistic 31.86 (25) 24.34 (23) 22.67 (25) 21.49 (21) 22.57 (23) 22.60 (21) 18.12 (17)
# observations 4,084 4,084 4,084 4,084 4,084 4,084 4,084
# banks 1,226 1,226 1,226 1,226 1,226 1,226 1,226
# countries 32 32 32 32 32 32 32

4.3. Market discipline, bank size, and public finances

The results in previous sections indicate weaker market discipline on average in

large banks and are consistent with a TBTF effect or a TBTF effect dominating

a TBTS effect, but do not rule out the presence of a TBTS effect in a subset of

countries. The TBTS effect might exist only in countries where some banks

have become so large that the country’s public finances cannot afford to bail
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them out. We therefore introduce an interaction between the proxy for bank size
and the country’s public deficit to analyze if systemically large banks in
countries with large public deficits were considered TBTS over the 1989-2007

period.

Table 6 reports the results for model [2], where we analyze changes in market
discipline across banks of different sizes depending on the country’s public
finance status. The m, statistic rejects the lack of second-order serial correlation
in the first-difference residuals. The significant values of the Hansen J-statistic
in columns (1) and (5) lead us to focus our comments on estimations using

dummy variables for bank size in columns (2) to (4) and (6) to (7).

The coefficients of ZSCORE and ZSCORE x SIZE are similar to those reported
in Tables 3 and 4. The coefficients of the interaction term ZSCORE x DEFICIT
are not significant in any specification, whatever the proxy for bank size is. This
shows that a high public deficit does not weaken the stronger market discipline
that depositors exercise on smaller banks. It suggests that depositors exercise
stronger discipline in smaller banks because they do not anticipate a

government bailout in case of failure, even if public finances would allow this.

However, the ftriple interaction term ZSCORE x SIZE x DEFICIT has a negative
and significant coefficient in three of the four where we use proxies for systemic
bank size (columns (2) to (4)). This result indicates that the weaker market
discipline is reversed in systemically large banks when the country suffers a
deterioration in its public finances. In this case, the bailout does not seem to be
credible and increases the incentives of depositors to exercise market discipline
in systemically large banks. The coefficients of ZSCORE x SIZE x DEFICIT are,
however, statistically non-significant when we use proxies for absolute bank

size in columns (5) to (7).

The effect of the soundness of public finances is economically significant.
Using, for instance, significant coefficients in column (2), an increase of one
standard deviation in the ZSCORE (0.4614) would reduce the interest rate on
deposits in banks whose assets are lower than 25% of the country’s GDP by a

22.7% of the standard deviation of the cost of deposits in countries where the
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budget balance is above the 65™ percentile in the sample. This market
discipline disappears and the sensitivity of the cost of deposits to bank risk is
reduced by a 111.17% in these countries for banks whose assets are higher
than 25% of the country’'s GDP. However, in countries where the budget
balance is below the 35" percentile (highest public deficit), market discipline in

large banks is reduced by a 78.15% compared to smaller banks.

We obtain similar coefficients for the control variables to those reported in

previous tables.

Table 6. Market discipline, bank size and public finances

Regressions are estimated using the two-step GMM system estimator for panel data with the robust estimator of variance. The dependent variable is
the cost of deposits (COSTDEP). As explanatory variables, we include one lag of the dependent variable (COSTDEP, ). ZSCORE is the natural
logarithm of Zscore. Zscore equals the return on assets plus the capital asset ratio divided by the standard deviation of asset returns. A four-year
moving window is used to estimate the standard deviation of asset returns for each bank in each year. SIZE is a vector of several variables identifying
systemic and absolute bank size. SYSSIZE is the ratio of total bank assets to GDP. SYSSIZE025 and SYSSIZEOS5 are equal to one if ratio of total bank
assets to GDP exceeds 0.25 and 0.5, respectively. They are zero otherwise. MKSHARES takes a value of one if the bank’s share in the country’s total
assets exceeds 5%, and zero otherwise. LOGTA is the natural logarithm of total bank assets. 3BANKS identifies with the value of one the three largest
banks of each country in terms of assets. PASTCRISIS is a dummy variable that takes a value of one if the country is not currently experiencing a
banking crisis but has experienced a banking crisis in previous years according to the Laeven and Valencia (2008) database. DEFICIT is a dummy
variable that takes the value of one if the public cash surplus/deficit over GDP exceeds the 65" percentile of the distribution of the sample, the value of
2 when it is between the 35" and 65" percentile and the value of three when it is less than the 35" percentile. CUSTOMERD is the percentage of
customer deposits to total interest-bearing liabilities. OVERHEAD is personnel expenses and other non-interest expenses over total assets. LERNER
is the Lerner index and is defined as the difference between price (interest rate) and marginal cost expressed as a percentage of price. CONC is the
fraction of assets of the three largest banks as a share of assets of all commercial banks. PRIVATECRED is private credit by deposit money banks and
other financial institutions over GDP. GDPGR is the annual growth rate of real GDP per capita. INFLATION is the annual inflation rate from the GDP
deflator. Bank data are from the BankScope data base of Fitch IBCA and macro data are from the IMF’s International Financial Statistics. The sample
period is 1989-2007. ***; ** and * indicate statistical significance at 1, 5, and 10 percent, respectively.

Dependent variable: COSTDEP

SYSTEMIC SIZE ABSOLUTE SIZE
. SYSSIZE  SYSSIZE025  SYSSIZEO5  MKSHARES5 LOGTA 3BANKS BIG75
Size variables (SIZE):
(1) (2) (3) (4) (5) (6) (7)
0.2651%** 02735 0.2710** 0.2601*** 0.2527** 0.2586*** 0.2514**
COSTDEP 1 (7.28) (7.00) (7.35) (6.93) (7.06) (6.92) (7.07)
7SCORE -0.0114* -0.0119™ -0.0114* -0.0143* -0.0837* -0.0158* -0.0133*
(-1.83) (-2.03) (-2.00) (-2.32) (-2.15) (-2.47) (-2.14)
0.0772* 0.0153*** 0.0201 0.0167** 0.0085 0.0172** 0.0178**
ZSCORE x SIZE (1.99) (2.75) (1.42) (3.14) (1.53) (2.61) (3.37)
0.0012 0.0023 0.0024 0.0030 0.0180 0.0037 0.0009
ZSCORE x DEFICIT (0.49) (0.85) (0.90) (1.02) (1.44) (127 (0.33)
ZSCORE x SIZE x  0.0055 -0.0020* -0.0021* -0.0021* -0.0006 0.0002 -0.00001
DEFICIT (0.55) (-1.83) (-1.76) (-1.82) (-0.44) (0.12) (-0.03)
SIzE -0.1528* -0.0190 -0.0280 -0.0161* 0.0257 -0.0239** 200277
(-2.53) (2.13) (1.25) (-2.05) (0.83) (-2.29) (-3.29)
-0.0029 -0.0027 -0.0030 -0.0021 -0.0018 -0.0034* -0.0035*
PASTCRISIS (-1.60) (-1.40) (1.62) (-1.15) (-0.68) (-1.89) (-1.92)
DEFICIT -0.0025 -0.0035 -0.0036 -0.0041 -0.0198"** -0.0057 -0.0017
(-0.69) (-0.90) (-0.98) (-1.00) (-3.08) (-1.34) (-0.44)
-0.0028 0.0024 -0.0007 0.0041 0062 0.0016 0.00001
CUSTOMERD (-0.47) (0.39) (-0.11) (0.61) (0.87) (0.23) (0.00)
-0.0780 -0.1515 -0.0655 -0.1082 -0.0835 -0.0915 -0.0799
OVERHEAD (-1.13) (-2.09) (-0.90) (-1.33) (-0.91) (-1.13) (-0.98)
LERNER -0.0436"** -0.0603"** -0.0578"** -0.0600"** -0.0792"** -0.0648"** -0.0705"**
(-3.45) (4.34) (4.33) (4.11) (4.82) (4.28) (-4.84)
CONG 0.0026 0.0047* 0.0040** 0.0047* 0.0019 0.0048** 0.0033*
(1.26) (2.43) 2.11) (2.31) (0.74) (2.26) (1.67)
-0.0016 -0.0017 -0.0014 -0.0011 -0.0063*** -0.0017 -0.00015
PRIVATECRED (-1.22) (-1.33) (-1.08) (-0.78) (-3.49) (-1.23) (-0.11)
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GDPGR -0.0089** -0.0090** -0.0090** -0.0069* -0.0098* -0.0065 -0.0073

(-2.05) (-2.02) (-2.08) (-1.66) (-1.93) (-1.51) (-1.64)
INFLATION 0.00004 0.00006** 0.00004 0.00006** 0.00005* 0.00006** 0.00005

(1.31) (2.07) (1.58) (2.33) (1.80) (2.58) (1.57)
Country dummies Yes Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes Yes
Country-Year Dummies Yes Yes Yes Yes Yes Yes Yes
m; statistic -8.76*** -8.83*** -8.64*** -9.09*** -9.55%** -8.98*** -9.10***
m; statistic -0.44 -0.40 -0.42 -0.44 -0.81 -0.55 -0.53
Hansen J statistic 52.35** (33) 39.90 (33) 36.93 (33) 31.35(25) 38.15** (25) 24.89 (21) 28.82 (21)
# observations 22,170 22,170 22,170 22,170 22,170 22,170 22,170
# banks 4,351 4,351 4,351 4,351 4,351 4,351 4,351
# countries 104 104 104 104 104 104 104

4.4. Robustness checks

In further analysis we check for the robustness of the results. First, we check
that the main results do not change when we use alternative proxies for bank
risk. In particular, we use the capital buffer in relative terms, measured as the
difference between capital and requirements. Nier and Bauman (2006) or
Cubillas et al. (2012), among others, have also used this variable for evaluating

market discipline.

Second, we check that the results do not change when we use different proxies
for systemic and absolute bank size. As the interbank market is one of the main
channels through which the failure of a bank may impact other banks, we use
as an additional proxy for systemic bank size the interbank deposits to GDP
ratio. As an additional proxy for absolute bank value, we use a dummy variable
(20B) that takes a value of one when the bank’s assets exceed $20 billion and
zero otherwise. This variable defines absolute bank size without using each
country as a reference. The results for these alternative proxies are similar to

those reported in the tables.

Third, we check that the results do not change when we use alternative
instruments for systemic and absolute bank size. In particular, we include as an
additional instrument the legal restrictions on bank entry, defined following Barth
et al. (2004), as tighter restrictions could promote larger banks in a country. The
results do not change although the lack of data for 14 countries reduces our
sample. For this reason, we report results without including bank entry

restrictions as an instrument for bank size.
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Fourth, we analyze if the results remain the same when we analyze separately
publicly and non-publicly listed banks. We replicate estimations in Tables 3 and
5 introducing two interaction terms of a dummy variable (LISTED) that takes the
value of 1 for publicly listed banks with, respectively, ZSCORE and ZSCORE x
SIZE. We do not find significant coefficients for these two interaction terms in

any estimation.

Finally, we find that the basic results do not change when we apply static panel
data procedures, using both fixed (without country dummy variables) and
random effects, and when we analyze whether depositors penalize riskier banks
by withdrawing deposits. In this case, we use the annual growth in total deposits

for bank i in country j in year t as the dependent variable.

5. Conclusions

This paper analyzes the relative importance of the “too-big-to-fail” and “too-big-
to-save” effects in an international sample of banks in 104 countries over the
period immediately before the current global financial crisis (1989-2007). We
find that the sensitivity of cost of deposits to bank risk is on average lower for
large banks. This result is consistent with the predominance of a TBTF effect
over a TBTS effect and is robust to alternative proxies for both systemic and

absolute bank size.

Our results also indicate that the predominance of the TBTF effect varies across
countries depending on the intervention policies adopted during past banking
crises and the soundness of public finances. The TBTF effect is stronger in
countries that have suffered a banking crisis in the past, countries that did not
impose losses on depositors during banking crises, and countries with sounder
public finances. Large public deficits reduce the TBTF effect only when we use

proxies for systemic bank size but not for absolute bank size.

Stronger market discipline in large banks in countries that imposed losses on
depositors during banking crises is consistent with depositors using the type of

intervention adopted during a banking crisis to establish their expectations on
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implicit safety nets for future banking crises. Stronger market discipline in
systemically but not absolute large banks in countries with the highest public
deficits is consistent with the presence of a TBTS effect in this subset of banks.
However, on average the TBTF dominates the TBTS effect in our international

sample of banks over the 1989-2007 period.

Our results therefore confirm that there is a trade-off between the systemic
consequences of not applying a TBTF policy and the cost that this policy entails
in terms of reduction of discipline exerted by depositors to control excessive
bank risk-taking by large banks. The predominance of the TBTF effect over the
1989-2007 period indicates that bank size has exacerbated risk-taking
incentives and contributed to the current global financial crisis. Our results
suggest that the TBTF effect has been only partially mitigated by the real
possibilities of public finances to bail out systemically large banks. The current
global financial crisis has revealed that some banks may be too large to be
saved by national governments but also that new mechanisms may be
designed to continue rescuing these large banks. The bailout of Ireland to
recapitalize its banks and the direct bailout of the Spanish savings banks by the
troika are recent examples of new mechanisms to continue to make a TBTF
policy possible in banks too large to be saved by their own national

governments.

Finally, our results raise concerns about the increase in the average size and
number of large banks after the current global financial crisis and justify

measures aiming to reinforce the control of risk-taking in large banks.
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