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ABSTRACT

Is the Financial Safety Net a Barrier to Cross-Border Banking?

A bank’s interest expenses are found to increase with its degree of
internationalization as proxied by its share of foreign liabilities in total liabilities
or a Herfindahl index of international liability concentration, especially if the
bank is performing badly. Our benchmark estimation suggests that an
international bank’s cost of funds raised through a foreign subsidiary is
between 1.5% and 2.4% higher than the cost of funds for a purely domestic
bank, which is a sizeable difference given an overall mean cost of funds of
3.3%. These results are consistent with limited incentives for national
authorities to bail out an international bank, but also with an international bank
recovery and resolution process that is inefficient. In any event, the operation
of the financial safety net appears to be a barrier to cross-border banking.
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1. Introduction

Regulatory barriers to cross-border banking hawnlemoved around the worldhs a
result, banking markets have internationalizednaasured by the external assets and liabilities
of domestic banks as well as by the ownership nk&2All the same, banking markets in many
countries continue to be dominated by purely nafitsanks. This suggests that to some extent
effective barriers to cross-border banking stiilseXn practice, many banks may fail to
internationalize, as they fear that they will béeai rely less on the financial safety net. This
reflects that countries have a reduced incentiNgtbout an international bank, and that
intervention and resolution options to contain éssat international banks may be more limited.

This paper shows evidence that a bank’s cost afifuises significantly with its degree

of internationalization as indexed by its sharéoogign liabilities in overall liabilities, consisnt
with a less reliable financial safety net for crbssder banks. Our benchmark estimation
suggests that an international bank’s cost of fuag®d through a foreign subsidiary is between
1.5% and 2.4% higher than the cost of funds fourgly domestic bank, which is a sizeable
difference given an overall mean cost of funds.88@in our sample. Moreover, the interest
expenses of banks with large foreign liabilities eglatively more sensitive to bank performance

as indexed by bank profitability, suggesting effezimarket discipline of cross-border banks.

! We thank Stijn Cleassens, Alex Popov, Alberto Plizaod participants at the conferences on Ban&imdjthe
Globalization of Finance in May 2011 in Amsterdamnd on Bank Supervision and Resolution: Nationdl an
International Challenges in October 2011 in Vieforecomments and suggestions. This paper’s findings
interpretations, and conclusions are entirely thaftbe authors and do not necessarily representidws of the
World Bank, its Executive Directors, or the couedrthey represent.
2 See Allen et al. (2011, Table 1.1) for informatimnthe development of cross-border banking in feitas
measured by the external assets and liabilitiegivel to GDP.
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Additional evidence of higher interest expensesrftarnational banks is found when we
use alternative measures of bank internationatimatpecifically, interest expenses decline with
the Herfindahl index of international liability coentration, and they decline relatively more
with profitability for banks that own subsidiarigsmore foreign countries.

Our finding that cross-border bank face higherrggeexpenses, especially if they are
performing badly, is consistent with a reluctanodlte part of national authorities to contribute
to the bailout of a cross-border bank. Freixas 8@bovides a theoretical modeling of
incentives to engage in fiscal burden sharing $olke a cross-border bank failure.
Recapitalizing a distressed international bankkemn to be costly relative to simply liquidating
the bank. The benefits of recapitalizing the bdnrdkyever, are dispersed over the countries
where the bank operates. For the bank to be retizpd, the concerned countries have to
collectively share the cost. Contributing to thastis an international public good.
Underprovision of this public good may result iquidation of the bank in equilibrium, despite
the fact that the summed international benefiteo#pitalization exceed its cdsPossible
international coordination failure at the recajmtaiion stage in case of a cross-border bank, as
modeled by Freixas (2003), may cause bank lialdilitlgers to charge higher interest rates to
cross-border banks. As a related issue, natiorthbdties may have limited legal options to
resolve distress at an international bank in alqgaia cost-effective manner to contain the joint
losses of national financial safety nets and baiklity holders, resulting in higher expected

losses for bank liability holders.

3 Building on Freixas (2003), Goodhart and Schoereng&009) consider whether some simple internationeden
sharing rules would, if adhered to, lead countidesecapitalize banks with a particular internasibstructure.
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Alternatively, international banks may have higimterest expenses due to a lack of
international cooperation in the regulatory treattrd solvent banks. Bank regulators, in
particular, may fail to exchange relevant supemyisoformation, making it difficult to monitor
international banks properly. Also, some countelrgage in ring-fencing, i.e. they impose
restrictions on profit or capital transfers amorgpeent banks and its subsidiaries located in
different jurisdictions (see Cerultti, llyina, Makaa, and Schmieder, 2010). This increases the
fragility of individual parts of an internationahbking group potentially giving rise to higher
interest expensésturthermore, international differences in bankutation — in part reflecting
regulatory competition - may give rise to regulgtarbitrage by cross-border banks, enabling
them to take on more risk leading to higher inteezpenses. Houston, Lin and Ma (2011) find
evidence that banks have transferred funds to rtsavkiéh fewer regulations.

Cross-border banking entails various costs andfttenmrelated to the financial safety
net and to bank regulation. A policy-related cdstross-border banking is posed by
international double taxation of a bank’s foreignuse income (see Huizinga, Voget and
Wagner (2011)). Also on the cost side of expanalmoad, Berger, DeYoung, Genay, and Udell
(2000) show that foreign banks tend to be lessiefit than domestic banks, with foreign banks
with a US parent bank being an exception. Inteomati expansion only makes sense for a bank,
if this generates sufficient benefits to exceedé¢hearious costs. The benefits of cross-border
banking potentially include being able to serveiinationally active customers, asset
diversification gains, economies of scale, accesgyglomeration benefits in international

financial centers, and international regulatoryitealge (see Claessens and Van Horen (2009),

* Risk for liability holders at foreign subsidiarissnilarly increases if the parent bank can detideut loose’ a
subsidiary in case it experiences distress. Derif#f86) reports that Bank of Nova Scotia and CrAditcole
abandoned insolvent subsidiaries in Argentina.
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Committee on the Global Financial System (2010, licCauley, McGuire and von Goetz
(2010)). Garcia-Herrero and Vazquez (2007) speatifidind that international banks attain
higher risk-adjusted returns attributed to divécation gains.

In our regressions, we find a positive and sigaificrelationship between a bank’s
foreign liabilities share and its interest expengken we control for bank asset risk as
potentially affected by international regulatorpitiage and by international risk diversification.
Our result of strong market discipline of interoatilized banks is subjected to three further
robustness checks.

First, we acknowledge that a bank’s internatiomaion decision is potentially
endogenous to its interest expenses. A bank thetagpectedly confronted with high interest
expenses may, for instance, reduce its degredgerhationalization as a way to bring its interest
expenses back down. Endogeneity of this kind maypaa our estimated effect of bank
internationalization on bank interest expensescdrdrol for this, we apply instrumental variable
estimation to our interest expense equations, usmtiges of country-level international
economic integration as instruments for bank-lévigrnationalization. Our instruments, in
particular, relate to tourism, foreign direct intraent (FDI), international trade, and
international portfolio investment. This approashmiotivated by a literature that explains cross-
border banking bilaterally on the basis of FDIemmational trade, and other determinants (see
Grosse and Goldberg (1991), Brealey and Kapla®84), and Focarelli and Pozzolo (2005)).
As expected, our instrumental variables resultsvshstronger impact of bank
internationalization on bank interest expenses.

Second, we consider whether bank liability holdetsrcise market discipline on cross-
border banks through the interest costs of the nswalated parent of a multinational bank. The
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unconsolidated parent bank may be relatively exposé¢he risk of a less reliable financial
safety resulting from the international expansibthe overall bank, as this part of the bank is
likely to receive bailout support only from the pat country authorities in case of distress. We
indeed find that the sensitivity of the cost ofdgrof the unconsolidated parent bank to overall
bank performance rises relatively much with ovdpalhk internationalization, as evidence of a
reduced reliance on the financial safety net oeegly the unconsolidated parent.

Third, we examine whether bank liability holdersaipline cross-border banks through
reduced deposit growth rates (of the consolidagetk}o We find some evidence that cross-
border banks experience lower deposit growth fidtes evidence is obtained in specifications
that contain bank fixed effects, but it is not rebto eliminating them.

This paper contributes to an extensive literaturenarket discipline of banks. Flannery
and Sorescu (1996) find that spreads on bank suradedl debentures reflect bank risk relatively
more during the last three years of the 1983-1%9ibg, following policy changes that increased
the default risk on subordinated bank debenturesEkropean data over the 1991-2001 period,
Sironi (2003) instead finds that spreads on bahlkiinated notes and debentures are relatively
insensitive to bank risk in the second part of#880s, which is attributed to a disappearing
perception of safety net guarantees on the panvetstors. Park and Peristiani (1998) show that
riskier thrifts in the US pay higher interest ratasd attract smaller amounts of uninsured
deposits. Goldberg and Hudgins (2002) similarlgfihat failed banks exhibit declining
proportions of uninsured deposits to total depgmitsr to failure. Billet, Garfinkel, and O’Neal
(1998) conclude that market discipline by uninswtedositors may be ineffective, as riskier
banks are able to increase their use of insuredsitsp Demirglc¢-Kunt and Huizinga (2004)
show evidence that a system of explicit depositrasce weakens market discipline of banks by
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depositors using data for around 80 countriespaljh Martinez Peria and Schmukler (2001)
find no evidence of this using data for Argenti@ajle, and Mexico during the 1980s and
1990s>

The remainder of this paper is organized as folldextion 2 discusses the data, and in
particular our measures of bank internationalizat®ection 3 presents the results on the impact
of bank internationalization on the interest maukistipline by depositors through banks’

funding costs and deposit growth rates. Sectioontlades.

2. Thedata

In this paper, we examine an international samp&98 banks located in 83 countries
for the period 1999-2009. Income statement andhoalaheet information on individual banks is
taken from the Bankscope datab&se addition, Bankscope provides a bank’s signiftca
shareholdings in other banks, if any. Using thisrimation, we can match owning banks with
directly owned banks. To ensure data quality, wg mclude owning banks that report some
ownership data in a given year and are publictgdisin addition, we require the owning bank to
have a consolidated balance sheet in Bankscogetweé are able to measure the size of owned

banks relative to the size of the consolidated agfiank.

® Several studies examine whether a bank’s sizecesdmarket discipline, as a large bank may be de¢owebig to
fail. Kane (2000) considers US bank mergers, figdhmat stockholders of large-bank acquirers haueglavalue
when a deposit institution target is large and awene value when a deposit institution target wasipusly
headquartered in the same state. Benston, HurdeWaitl (1995) similarly find that bank mergers aaatjuisitions
are in part motivated by enhancing the depositrarste put option. Penas and Unal (2004) considerdfurns to
bond holders around US bank mergers, finding tbpiséed returns on merging banks’ bonds are pesébross
pre-merger and announcement months
® We compile time series information on ownershiptienships using Bankscope’s yearly CDs from 1899008,
while ownership data for 2009 are gathered fromkBeope as available through the Wharton Researt¢h Da
Services (WRDS).
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In this paper, we are interested in seeing whettternational banks can rely relatively
less on the financial safety net in their countagéeperation. For this purpose, we construct
several indices of bank internationalization forgua banks. These internationalization indices
pertain to foreign subsidiaries and not to fordiganches, as information on foreign branches is
not available from Bankscope. Furthermore, we aisky information on directly owned foreign
subsidiaries. Thus, our internationalization measuo some extent undermeasure the size and
complexity of a bank’s foreign operatiohs.

First, we consider internationalization as indidatg the extent to which a bank’s
liabilities are foreign. Banks with large foreigabilities potentially receive lower bailout
benefits. We focus on bank liabilities, as thesec@mmensurate to the potential size of bank
bailouts.Foreign liability share specifically, is constructed as the ratio of $hen of all foreign
subsidiaries’ liabilities, weighted by the pareank’s ownership share, to the consolidated
liabilities of the parent firm. The mean value lo¢ foreign liabilities share is 1.9% for the
samples of all banks as seen in Table 1, andatoignd 5.4% for the sample of only international
banks® Figure 1 plots the distribution of the foreignbliiities share for only banks with at least
some foreign liabilities, which constitute 34.8%tloé overall sample. Among these banks,

55.5% are seen to have a foreign liabilities sibétess than 2.5%.

" For the EU, the European Central Bank (2010, Eableand 13) reports that the total assets ofgoriitra-EU
branches of EU banks amounted to 3.3 trillion eimd008, while total assets of foreign intra-EUsidiaries of
EU banks were 4.6 trillion euros in that year. kgmesubsidiaries thus represent 58% of the as$étsra-EU
foreign bank establishments. Our data do not appeandermeasure the overall importance of forsigsidiaries
in the EU. The ECB data for the EU, in particukdlpw us to calculate a foreign subsidiary assetsesrelative to
the total assets of credit institutions of 14.1%ijlevour Bankscope data yield a comparable forsigssidiary
assets share relative to the consolidated assbnéb of 13.1%. Our focus on banks also impliase ignore the
non-bank subsidiaries that banks tend to haveHsegng and Carmassi, 2010, p. 209).
® The calculated value of the foreign liabilitiesash potentially exceeds 1, as some foreign subgdiaay have
internal debt to the parent bank. Indeed, therevang few observation of the foreign liabilitiesask exceeding 1,
and this variable reaches a maximum of 1.64 insaumple.
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As an alternative internationalization measurecamsider the level of concentration of
the overall bank’s liabilities among the countrdsere the parent bank has some liabilities. A
bank with highly concentrated bank liabilities @pect higher bailout benefits, as there is less
of a free-rider problem if only one or a few couggrcan be expected to pay for a bailout. As our
concentration variable, we take a Herfindahl indethe concentration of bank liabilities among
all countries where the parent bank operates, dieduthe parent bank’s country of residence.
Specifically,concentrationis constructed as the sum of the squared shagepafent bank’s
liabilities in each of the countries where it ogesa For this purpose, a parent bank’s share of
liabilities in a foreign country is the sum of thebilities of all foreign subsidiaries in that
country weighted by the parent bank’s ownershipeshdivided by the parent bank’s
consolidated liabilities. The share of liabilities the parent country is equal to 1 minus the
ownership-weighted liability share for all the fmye countries. For a domestic bank,
concentration has a value of 1, and Table 1 cooredipgly shows that concentration has a
maximum value of one. The mean value of concentrasi 0.967, which reflects that most banks
have liabilities highly concentrated in a singleatry, mostly the parent country. The minimum
value of concentration is 0.271 for a bank witlbilities that are highly dispersed

internationally. Figure 2 displays the distributiofthe concentration variable.

° Both the foreign liabilities share and concentratiwe based on a foreign subsidiary’s liabilitiesghted by the
parent bank ownership share. Alternatively, we m@ered constructing analogous internationalizatianables that
take into account fully the liabilities of only neajty-owned foreign subsidiaries. These alternative
internationalization variables turn out to be higbbrrelated to the ones based on weighted owrnesttares.
Specifically, the correlations between the two iigndiabilities shares and the two concentratioraldes are
0.835, and 0.969, respectively. Given these highetations, we only consider internationalizati@riables based
on weighted ownership shares in this paper.



Finally, we consider several alternative internaai@ation variables based on the
number of countries in which an owning bank operafenong thesenternationalis a dummy
variable that takes on a value of 1, if a bankdraswnership share of at least 50% in at least
one foreign subsidiary. Table 1 shows that 27.0%amiks are international by this measure. The
variablecountriesis the number of countries in which a parent baak a majority ownership
stake in a bank, including the parent county. Taisable has a mean of 1.540 and a maximum
of 22, as seen in Table 1. Figure 3 displays te&ildution of the countries variable for the
sample of international banks. Most of these bam&sactive in only one or a few foreign
countries, but there are 127 observations (frorh&tks) with majority-owned banks in 5 or
more countries, including the parent country. Askernative, we will also consider the log of
the number of countries where a bank operates.vHmiable has a mean of 0.267.

In the empirical part, we examine whether interadlization affects market discipline.
Depositors and other bank liability holders canasgmarket discipline on a risky bank
resulting in a higher interest expenses on batkili@s. Our main interest expense variable is
constructed as the ratio of interest expensedabliabilities at the consolidated bank level. 3 hi
variable reflects potential stresses at the greupllas well the bank’s overall access to the
financial safety net in the countries where it @pes. Alternatively, we consider interest
expenses relative to total liabilities at the levkethe unconsolidated parent bank. The
unconsolidated parent bank is possibly also aftebtestresses anywhere in the international
banking group, but it primarily has to rely on firencial safety net of the parent country. The
mean values of the interest expense ratios atahgotidated and unconsolidated levels are 0.033
and 0.039, respectively. In a robustness checlglsgeconsider whether market discipline gives
rise to lower growth rates of deposits at interalized banks. The deposit growth rate, which
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is computed as the annual rate of real growth pbdis in percent, has a mean value of 0.089 in
the sample.

Stronger market discipline should be applied tokahat are at greater risk of failure.
Underperforming banks should be especially at fi$ius, our main index of failure risk is a
bank’s profitability rate, constructed as the ratigpre-tax profits over total asset and lagged one
period to reduce endogeneity concerns. The prdliitatariable has a sample mean of 0.013.
Alternatively, we consider an index of bank riskasering bank asset volatility. Specifically,
bank asset volatility is the delevered standardadiewm of bank stock returns, or more precisely
the annualized standard deviation of bank stoakmstmultiplied by the ratio of the market
value of common equity to the imputed market valtiassets, computed as the book value of
assets plus the market value of common equity andsrihe book value of common equity (see
Nikolova, 2003).

The empirical work includes several bank-level aadntry-level control variables.

Banks that are large in absolute terms — or reddtvtheir national economies — may face lower
interest expenses on account of being too-lardgaioer alternatively pay higher interest rates if
they are too-big-to-save. To control for a banlds@ute size, we include the assets variable,
constructed as the log of total bank assets, wittean value of 22.9. To represent a bank’s
relative size, the liabilities over GDP variable@mputed as the ratio of a bank’s total liabititie
to GDP, with a mean value of 0.098. Further, ovadhs the ratio of personnel and other non-
interest expenses to total assets with a mean @&ld®28, and short term debt is short term
debt divided by total liabilities with a mean 08@5. Our macroeconomic control variables are
consumer price inflation, the growth rate of re8IfSper capita, GDP per capita in thousands of
constant 2000 US dollars, and inflation differenoastructed as the average foreign-country
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inflation rate weighted by the bank’s foreign ligti®s minus the inflation rate in the parent
country.

Finally, there are four indices of country-levebaomic integration that are used as
instruments for bank-level internationalizationtsEi tourism is the total number of tourist
arrivals in and departures from a country normadlize its population with a mean of 0.789.
Second, FDI stands for foreign direct investmelawd, both inward and outward, relative to
GDP with a mean of 0.054. Third, openness is suimpbrts and exports over GDP with a
mean of 0.539. Fourth, portfolio position standsth@ stocks of inward and outward portfolio
investments of a country divided by its GDP witimaan of 0.994.

To conclude this section, Table 2 provides paireseelations between our
internationalization variables, and the interegtes¥se and deposit growth variables. The
correlation between the consolidated interest expeariable and the foreign liabilities share is
positive and significant at 1%, while the corredatbetween consolidated interest expense and
liability concentration is negative and significantl%. Further, consolidated interest expense is
positively correlated with the international dumrttye number of countries, and the log of the
number of countries, all with significance levefsl®o. These correlations are all consistent with
a more fragile financial safety net for internaabred banks. Correlations between
unconsolidated interest expense and the interredization variables, instead, are statistically
insignificant throughout. Also, correlations betwmemnsolidated deposit growth and
internationalization variables are insignificanheweas the bank internationalization variables

are significantly correlated among themselves xae&ed.
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3. Empirical results on internationalization and market discipline

In this section, we present empirical results @nrtfarket discipline of internationalized
banks. To start, section 3.1 presents resultsgoéssions that relate a bank’s consolidated
interest expenses to measures of bank internaitzatiah and to bank profitability as an index of
bank performance. Next, in section 3.2 we condigepossibility that consolidated interest
expenses are endogenous to bank internationatizdtigparticular, we present regressions
where we include lagged values of our internati@atibn measures, and where we instrument
for bank internationalization using indices of algtry’s international economic integration.
Section 3.3 examines how the relation between dinladed interest expenses and bank
internationalization is affected by bank asset tidhato reflect bank risk. Finally, section 3.4
presents results on bank internationalization aackat discipline through the parent bank’s

unconsolidated interest expenses and the consadideank’s deposit growth rate.

3.1. Interest expenses and inter nationalization
In this subsection, we first relate a bank’s coitlsdéd interest expenses to its foreign

liabilities share, and subsequently to other indicsaof bank internationalization. The basic
estimating relationship between consolidated isteegpenses, the bank’s foreign liabilities
share, and its profitability to represent bank periance is as follows:
Interest expenge= «; + y; + p1Foreign liabilities sharg +

P2 Profitj.; * Foreign liabilities sharg + f3 Bank; + 4 Country; + &
where the subscriptsj, andt denote the bank, the country, and the year, @nahd y; are
country and year fixed effects. FurthBank; is a set of bank variables including lagged bank

profitability andCountry; is a set of macroeconomic variables.

12



The coefficien; reflects the effect of bank internationalizatiaer pe (as proxied by the
foreign liabilities share) on interest expensegdnantly, bank internationalization potentially
reduces a bank’s access to the financial safet\leating to higher interest expenses.

Banks expand abroad presumably to become mordabiafiand/or to mitigate (stand-
alone) bank risk® We control for these channels by which internatimation may affect
interest expenses by including the lagged profiiabde and, in some specifications, the bank
asset volatility variable in the regressions.

The coefficien{p, captures whether the relationship between intergstnses and a
bank’s foreign liabilities share depends on itf@@nance, as proxied by the lagged bank
profitability variable. In particular, a negativstienated coefficieng, indicates that bank interest
expenses rise relatively much with the foreigniliaés share for badly performing banks, i.e.
banks with low profitability. Badly performing basikstand a greater chance of bank distress and
of needing to access the financial safety net. Tauegative value of, suggests that banks
with a high foreign liabilities share can expeaslérom the financial safety net in case they
become distressed.

In Table 3 we report interest expense regressimigding the foreign liabilities share,
country and year fixed effects and with standardrsrclustered at the bank level. To start,
regression 1 include the foreign liabilities shigelf but not its interaction with profitability.
The foreign liabilities share obtains a positivefficient that is statistically insignificant.
Regression 2 in addition includes an interactiothefforeign liabilities share and profitability

yielding positive and negative coefficients tha both statistically insignificant.

1% Garcia-Herrero and Vazquez (2007) find that iraéional banks attain higher risk-adjusted retuttribated to
diversification gains. Amihud, DeLong, and Saund@@02) find that cross-border mergers neitheréases nor
decreases the acquiring bank’s risk.
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As seen in Figure 1, the distribution of the foreligbilities share mostly shows low
values, with several significantly higher valuebefefore, the estimation could primarily be
driven by a relatively small number of outliers. dantrol for this, regressions 3 and 4 exclude
observations of the foreign liabilities share extieg 0.3, while they are otherwise analogous to
regressions 1 and 2. In regression 3, the foréapilities variable obtains a coefficient of 0.020
that is significant at the 10% level. In regressioithe foreign liabilities share obtains a positiv
coefficient of 0.040 that is significant at 1%, Vehits interaction with profitability obtains a
negative coefficient of -1.491 that is significantl%.

The relation between interest expenses and thegfoliabilities share could be
nonlinear. A low level of foreign liabilities, ingpticular, may increase interest expenses
relatively much, as it introduces the complicatidran international financial safety net
coverage. To test this, regressions 5 and 6 incugbpiared foreign liabilities share variable
starting from regressions 1 and 2. In regressidhécoefficient for the foreign liabilities share
is estimated to be 0.021 and significant at 10%lenthe coefficient for the squared foreign
liabilities share variable is negative and statadly insignificant. In regression 6, the foreign
liabilities share and its interaction with profitétly are estimated to be positive and negative at
the 5% level, while the squared foreign liabiliteesd its interaction with profitability are
estimated with insignificant coefficients.

A bank’s consolidated interest expenses may riggharecally with its foreign liabilities
share if the general rate of interest in the fareiguntries where it operates is higher. To control
for this possibility, regression 7 and 8 include Boreign liabilities share*Inflation difference
interaction variable in regressions 1 and 2, windtation difference is the difference between
the foreign-liabilities weighted foreign inflatioate and the parent-country inflation rate. We
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expect this control variable to obtain a positieeficient, as banks that venture into high-
inflation countries are likely to raise some localrency funds in these countries. In regressions
7 and 8, this control variable obtains positiveffioients that are significant at 1%. The foreign
liabilities variable obtains a coefficient of 0.0itbregression 7 that is significant at 5%. This
estimated coefficient is somewhat higher than tireesponding estimate of 0.012 in regression
1, which reflects that banks tend to raise fordigpilities in countries with average inflation

rates that are slightly lower than the parent-couinflation rate'* In regression 8, neither the
foreign liabilities share nor its interaction wilnk profitability obtain statistically significant
coefficients.

Finally, regressions 9 and 10 add Hareign liabilities share*Inflation difference
variable to regressions 5 and 6, which include sgfiterms in the foreign liabilities share. In
regression 10, the linear and squared foreignliliegsi variables enter with positive and negative
coefficients that are significant at 1% and 5%pes=tively. Their interactions with profitability
obtain coefficients with opposite signs that asoalignificant at 1% and 5%. Together these
results suggest that consolidated interest experssewith the foreign liabilities share at a
decreasing rate, especially for banks with low ipabflity. This is strong evidence that
international banks, and especially badly perfogrones, experience market discipline through
higher consolidated interest expenses.

We can use the estimated coefficients in regresiaio evaluate the economic
significance of the impact of the foreign liab#is share on bank interest expenses. Specifically,
a one-standard deviation increase in the foregguilities share of 0.065 (evaluated mean

profitability of 0.013, mean inflation differencd -0.008, and mean foreign liabilities share of

™ The inflation difference variable has a negativeamof -0.008 as seen in Table 1.
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0.019 from Table 1) is estimated to increase tter@st expense by 0.00183 or 0.183% [ =
(0.063 -2.278*0.013 - 0.180*2*0.019 + 11.134*2*0900.013 - 0.489*0.008)*0.065) ]. This is
equivalent to a share of 0.00183/0.024, or 7.6%heftandard deviation of the interest variable,
which is 0.024 from Table 1. Thus, variation in fheeign liabilities share can explain only a
small part of the variation in bank interest exgang his is not surprising, as most banks are
purely domestic and even most international baske Ipredominantly domestic liabilities.

Perhaps a more meaningful way to assess the impatternationalization on interest
costs is to compare the absolute cost of fundarianternationalized bank to the cost of funds
for a similar, purely domestic bank. Across reg@ss 3, 5, 7, and 9, we obtain significant
coefficients on the linear foreign liabilities skahat range from 0.015 to 0.024. This suggests
that the (marginal) cost of foreign liabilitieshstween 1.5% and 2.4% higher than the cost of
funds for a purely domestic bank, which is a matatifference given an overall mean interest
expense of 3.3% from Table'4..

By implication, the interest expense ratio is eated to be between 8 and 13 basis points
higher for the average internationalized bank aiforeign liabilities share of 5.4%. For
comparison, using ratings information Ueda and duhd (2010) estimate that protected banks
in G20 countries and in Spain and Switzerland kexkinterest subsidies in the range of 10-50
basis points in 2007 on account of their too-bidaibstatus. These various estimates together

suggest that protected banks around the worldudrgidized by the financial safety net due to

12 perhaps this is an overestimate, as our estimatifiars from a left-out-variable bias caused tgck of data on
a bank’s foreign liabilities through its foreignamches. In the EU, the average bank’s foreignlifeds through its
foreign subsidiaries represent about 58% of il tatreign liabilities (see footnote 7). This sugtgethat the
marginal cost of foreign liabilities could be incaver 1.0% to 1.6% range, if we assume that foréieggilities
through foreign branches and subsidiaries are yighirelated and that they lead to similar markstigline
through higher interest expenses.
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too-big-to-fail considerations, even if internatbization per se increases bank interest expenses
on account of a relatively less reliable finansi@ety net for international banks.

In Table 4 we present regressions where we reptectoreign liabilities share with one
of several other internationalization measuresré&sons 1 and 2 include the foreign liability
concentration ratio, and are otherwise analogousgressions 1 and 2 of Table 3. In regression
2, the concentration variable obtains a negativesignificant coefficient, consistent with the
view that banks with internationally more concetgddiabilities face lower interest expenses
because they can rely more on the financial safetyRegression 3 and 4 include the
international dummy variable, yielding a negatine gignificant interaction term of the
international dummy and bank profitability, as ende that banks with at least one majority-
owned foreign subsidiary and low profitability fasigher interest costs. Regressions 5-6 and 7-
8 include the number of countries and its log, eesipely. In regressions 6 and 8, the interaction
terms of the included internationalization measamé bank profitability obtain negative
coefficients that are significant at 10% and 1%pestively. This indicates that banks with
operations in many countries and low profitabipgy higher interest expenses, consistent with
view that such banks are subject to a less depéntiahncial safety net. Overall, the results of
Table 4 provide further evidence that internaticeal banks are subject to enhanced market
discipline through higher consolidated interestemges, especially if they are performing badly.

Next, we consider whether the main results of TaBland 4 are robust to including bank
fixed effects, instead of country fixed effects plarticular, Table 5 re-estimates regressions 1-4
of Table 3 and the regressions of Table 4 for Heeavhere we include bank fixed effects. The
foreign liabilities share is positive and signifitat the 5% or 10% level in regressions 1-4, and
the concentration variable is negative and sigaifiat 10% and 5% in regressions 5-6,
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consistent with effective market discipline on migtionalized banks. However, the log of the
number of countries is negative and significaritG®b in regression 11, running counter to the
idea that internationalized banks pay higher irstistebut this variable is insignificant in
regression 12, which includes an interaction tefth® log of the number of countries with
profit. In regression 12, this interaction termaibs a negative and significant coefficient,
suggesting that it is appropriate to include thteraction term.

The signs of estimated coefficients for interactiems of the included
internationalization variable and bank profitalilib the table are all consistent with effective
market discipline of internationalized banks withvlprofitability, and they are statistically
significant (except in regression 2 where the axtgon of the foreign liabilities share and bank
profitability obtains a negative coefficient thatmarginally insignificant at 10%, with a p-value
of 0.106). Comparing regressions 3 in Table 3 gnaessee that the foreign liabilities share
obtains coefficients of 0.020 and 0.021 that areoohparable size.

Overall, the results in Tables 3-5 suggest tharndtionalized banks pay significantly
higher interest expenses, especially if they addyy@erforming. This is evidence that liability
holders of internationally active banks expecttreddy large losses to materialize. This is
consistent with the view that international bankdeds are a public good, to which national
financial safety net managers contribute relucyailternatively, financial safety net managers
may have difficulty intervening at a distresseeinational bank quickly even if they cooperate,

with the potential for losses to liability holdgssmagnify.
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3.2. Endogeneity issues

Our results so far suggest that bank internatinatbén leads to higher consolidated
interest expenses. This implies that an internatibank that faces high interest expenses may
be able to reduce these by lowering its degreatefnationalization. Thus, higher interest
expenses may trigger a reduction in internatioaibn, making internationalization endogenous
to interest expenses. If so, the estimated impa@tiointernationalization measures on interest
expenses may be biased downward in absolute t@itmssection presents the results from two
approaches aiming to deal with possible endogenfgityt, we present a set of interest expense
regressions where we replace the included internalization measure by its lagged value,
reducing the potential for reverse causation. Seécar estimate IV regressions where we use
indices of international economic integration & tountry level to instrument for bank-level
internationalization. Measures of country-level mmmic integration are positively correlated
with measures of bank-level internationalizatiout, they are unlikely to be affected by the level
of bank interest expenses, and hence are likddg t@ppropriate instruments.

To start, Table 6 present results of interest espeagressions analogous to Table 5
where the included internationalized measure han l@gged one year, reducing the sample by
about a third. The regressions include county fietects, and control for clustering of the
errors at the bank level. In regressions 3 antetlagged foreign liabilities share obtains
coefficient of 0.025 and 0.031 that are significanthe 5% and 10% level, respectively, and
slightly larger and smaller than the estimated focefts of 0.020 and 0.040 in regressions 3 and
4 of Table 3. In regression 6, we see that intemegénses are negatively and significantly
related to the lagged concentration variable, wittoefficient that is slightly more negative than
the corresponding coefficient in regression 2 dfl&at. Further, there are negative and
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significant interaction terms of the lagged foreligilities share variable and the profit variable
in regression 2, and of the lagged internationabiste with the profit variable in regression 8,
consistent with a reduced reliance on the finargagty net by internationalized banks. Overall,
the results of Table 6 suggest a positive impabtiaok internationalization on bank interest
expenses after we lag the internationalizationaldess, while the magnitude of the effect is
similar to Tables 3 and 4.

Next, we use an instrumental variable approaclomrol for the possible endogeneity of
interest expenses. As instruments for our bank-ieternationalization indices, we use four
measures of country-level international economiegration: the number of tourist arrivals and
departures over total population, the sum of invaard outward FDI over GDP, exports plus
imports over GDP, and the sum of portfolio-investtressets and liabilities over GDP. We use a
country fixed-effects model with two-step GMM eséition clustering standard errors at the
bank level. Exploiting the Frisch-Waugh-Lovell (F\Mheorem set out in Lovell (1963), we
partial out the country fixed effects and the canstvithout affecting the estimation of the
coefficients for the remaining regressors.

The IV estimation is applied to the interest exgesgecifications of Table 5 with country
fixed effects. All the instruments are expectetidwe a positive impact on bank
internationalization indices (with the exceptioncohcentration), as banks in internationally
integrated economies should internationalize mbine. estimated coefficients from the first-
stage regressions provided in Table 7 tend to ourtfiis expectation, as the instruments
generally obtain positive signs. The instrumentsidbindividually have high levels of
significance except FDI, which is statisticallymifgcant in all first-stage regression except
regression 10, but together the instruments suficgdentify the various internationalization
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measures. The joint significance tests for excludsttuments are rejected for all regressions at
minimally the 5% level, with p-values presentedhia table. The first-stage regressions for the
interaction terms of an internationalization valealith profit also perform well (unreported).
Underidentification does not seem to be a probksrgll regressions in the table pass
underidentification tests with at least 10% sigrdfice.

Our instruments reflect country-level economic gn&ion, and there is no obvious
reason why they should affect bank-level interapeases other than through bank-level
internationalization. Indeed, our instruments dbsignificantly affect interest expenses when
included in baseline regressions, while the inaluideeign liability share variable continues to
be statistically significant as in the earlier iesWWe report the results of overidentifying
restrictions tests in the form of Hansen J-testotw efficient GMM estimation. The results
indicate that the overidentifying restrictions geate met in all regressions that show significant
results concerning bank internationalization atddeond stage. They, however, reject the
validity of the instruments at 10% in the regressi@, 9 and 11, which include the international
dummy or the (log of the) number of countries, withan interaction term with profit.

In the second-stage regression 1 and 3, the fohaigility share is estimated with
coefficients of 0.076 and 0.083 that are significarithe 5% and 1% levels, respectively. These
estimated coefficients are higher than the cornedipg coefficients in Table 3, which suggests a
downward bias in our earlier estimation. In regi@s®$, the concentration variable enters with a
negative coefficient of -0.045 that is significantl%, and more negative than the corresponding
estimate in regression 1 of Table 4, which simyléslconsistent with a less pronounced impact
of internationalization on interest expenses in@h& estimation. Otherwise, estimated
coefficients associated with internationalizati@migbles and their interactions with profits are
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estimated to be statistically insignificant in Tafl. For the regressions that alternatively include
the international dummy and the (log of the) numiferountries, Hausman endogeneity tests,
however, suggest that there is no need for IV egton, while in regressions including the
foreign liabilities share and concentration varmh{except regression 4) there is reason for IV
estimation. Overall, the IV estimation in Tableffecs some evidence that bank
internationalization causes higher consolidatekbaterest expenses, consistent with the

perception of a more fragile financial safety r@tihternationalized banks.

3.3. Robustness check: measuring bank risk by asset volatility

So far we used bank profitability to proxy for tileelihood that a bank would have to
access the financial safety net. In this sectiin addition use a measure of a bank’s asset risk
to represent the chance that a bank will experieigteess. In particular, the asset volatility
variable represents the bank’s share price vdiatilijusted for bank leverage. Precisely, asset
volatility is calculated as the annualized standabedation of weekly dividend-inclusive bank
stock returns, multiplied by the ratio of the markalue of common equity to the imputed
market value of assets (calculated as the boolevaiassets plus the market value of common
equity and minus the book value of common equithe asset volatility variable controls for
potentially different asset risk profiles of intational banks resulting from international risk
diversification and international regulatory arage.

We present three tables with interest expensessigies that include the asset volatility
variable and interactions of this variable with euernationalization measures. Specifically,

Table 8 presents regressions with country fixeda$f (analogous to Tables 3 and 4), Table 9
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presents regressions with bank fixed effects (aymals to Table 5), and Table 10 presents IV
regressions to deal with possible endogeneity ¢goals to Table 7).

In Table 8, the asset volatility variable enterthvgositive coefficients that are
significant at 10% in all but 2 of the regressidnstegression 3 and 4, the foreign liabilities
share obtains coefficients that are positive agdicant. In regression 5, concentration has a
significantly negative coefficient, indicating higihinterest expenses for more internationalized,
less concentrated banks. The interaction termsthéhnternationalization variables are
estimated with insignificant coefficients throughoUhe results of regressions with bank fixed
effects reported in Table 9 are similar. Therevidence that foreign liabilities share and
concentration affect bank interest expenses in watsare consistent with effective market
discipline of internationalized banks, but interactterms of asset volatility with
internationalization measures are estimated wglgmficant coefficients. In regression 8, the
international dummy has a negative and marginadiyiicant coefficient, unlike in the
corresponding regression in Table 8 and unlikeeggjon 7 in Table 9 where we do not include
an interaction of asset volatility and the inteioraal dummy.

Table 10 presents IV regressions that include asdatility and its interaction term with
the included internationalization variable. Instentation is very similar with our earlier IV
estimation in Table 7, and underidentification & found to be a problem. As in Table 7,
regressions 7, 9 and 11 cannot pass the Hansshef the overidentifying restrictions with
significance of 10%, but for these regressionstidogeneity tests (with as a null hypothesis no
need for IV estimation) are not rejected suggedihgstimation is not necessary. As in the
earlier two tables, Table 10 does not provide agiyificant interaction terms. Nevertheless,
there is considerable evidence for a positive igglahip between interest expense and the degree
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of bank internationalization. The foreign liab#i§ share and concentration are significant in all
regressions in which they are included. Furtherimihies coefficients of these variables are very
close to the significant coefficients in Table dyding IV estimation without asset volatility. In
regressions 10 and 12, the number of countriedagndf the number of countries have positive
coefficients significant at 10%, unlike in Table 7.

Overall, the positive relationship between integegienses and internationalization is
robust to including asset volatility in the regiiess, consistent with market discipline of
internationalized banks. The sensitivity of intémgpenses to measures of internationalization,

however, does not appear to be affected by bargt asktility.

3.4. Robustness check: unconsolidated interest expense and deposit growth rates

So far we have examined whether bank internatipaiatin affects a bank’s consolidated
interest expenses to test for market disciplinentgrnationalized banks. In this section, we
consider whether internationalization in additidfeets the interest expenses of the
unconsolidated parent bank, and also the ratepdsiiegrowth of the consolidated bank.

There are two reasons to focus on unconsolidatehphank interest expenses rather
than consolidated interest expenses. First, thensatidated parent bank is mainly a
responsibility of the bank’s home-country finan@afety net, more so than other parts of a
multinational bank. All the same, the unconsolidgtarent bank is likely to be treated
differently from a stand-alone domestic bank, & tmconsolidated parent bank can only be
saved if the consolidated bank is saved as weflahticular, market discipline of
internationalized banks through higher unconsaiddiank interest expenses suggests that

unconsolidated parents can be expected to recelatvely little from their domestic financial
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safety nets. A further reason to focus on uncodatdd parent-bank interest expenses is that
they potentially are primarily in the currency dempation of the parent country, mitigating
concerns that interest expenses reflect differemceeminal interest rates across the countries
where the multinational bank operates. A disadwgt focusing on unconsolidated interest
expenses