Bank stock performance and bank regulation
around the globe

Matthias Pelstet
Leuphana University of Lueneburg

Felix Irresbergef
TU Dortmund University

Gregor N.F. Weif%
University of Leipzig

1st August 2016

Abstract

We analyze theféect of bank capital, regulation, and supervision on the ahstock performance

of global banks during the period of 1999-2012. We study geamomprehensive panel of inter-
national banks and find that higher Tier 1 capital decreademi’s stock performance over the
whole sample period. However, during turbulent times ssazkmore highly capitalized banks
perform significantly better. Additionally, we find strongigence that banks that are more likely
to receive government bailout during financial distrestizeamaller stock performance. In con-

trast, we find no convincing evidence that banks that geadrigher non-interest income have a
higher performance.

Keywords: Bank stock performance, bank regulation, capital, impbeilout guarantee.
JEL Classification: G01, G21.

*Support by the Collaborative Research Centers “Statlstiicadeling of Nonlinear Dynamic Processes” (SFB
823) and “Economic Risk” (SFB 649) of the German Researcméation (DFG) is gratefully acknowledged.

TScharnhorststr. 1, D-21335 Lueneburg, Germany, e-rpaister@leuphana.de

#Otto-Hahn-Str. 6, D-44227 Dortmund, Germany, telephend9 231 755 8212, e-mailfelix.irresberger@tu-
dortmund.de

SGrimmaische Str. 12, D-04107 Leipzig, Germany, telephort® 341 97 33821, e-mailweiss@wifa.uni-
leipzig.de



Bank stock performance and bank regulation
around the globe

Abstract

We analyze theféect of bank capital, regulation, and supervision on the ahstock performance

of global banks during the period of 1999-2012. We study gdaromprehensive panel of inter-
national banks and find that higher Tier 1 capital decreademi’s stock performance over the
whole sample period. However, during turbulent times ssazkmore highly capitalized banks
perform significantly better. Additionally, we find strongi@ence that banks that are more likely
to receive government bailout during financial distrestizeamaller stock performance. In con-

trast, we find no convincing evidence that banks that geadrigher non-interest income have a
higher performance.

Keywords: Bank stock performance, bank regulation, capital, impbailout guarantee.



“Banks are somehow making gigatons of money despite onemusegulations and capital
requirements. Why, it's almost like they’re not telling theth when they warn, repeatedly, that
these new rules will destroy their profits and the economy.”
The Hyfington Post, 0/462013

1 Introduction

Following the collapse of Lehman Brothers, excessive téing caused by a “search for
yield” (see Rajan, 2005) and the tendency of deposit-talanks to earn more non-interestincome
through activities like, e.g., investment banking haverberticized for contributing to the sever-
ity of the recent financial crisis (see, e.g., Laeven andihesv2009| Brunnermeier etlal., 201P).
Responding to these claims, many commentators have caltestricter bank regulation, bank
supervision, and, in particular, for higher capital regments (see, e.d., Kashyap etial., 2008;
Acharya et al.| 2014b; Calomiris and Herring, 2011; Hart Aimgjales, ZOIJH. Perhaps most
prominently, Ben Bernake argued in 2010 that “stronger leggun and supervision [...] would
have been a mordtective and surgical approach to constraining the housibgleuhan a general
increase in interest rateg”.On the other side, banks have repeatedly and insistentliecdad
that tougher capital requirements will ultimately deceetieeir profitability, thus in turn decreas-
ing effective capital bffers (see¢ Matutes and Vives, 2000). One the one hand, higbigalaatios
entail a higher cost of capital for banks which in turn couddrbflected in the stock performance
of banks. On the other hand, banks which hold more capitalldhmze able to grant more loans
and increase their profits (conversely, of course, banksattgalow on capital regularly decrease
their lending to fulfill capital requirements). In summatiye expectedféect of capital on bank
performance is not clear ex ante.

In the aftermath of the financial crisis, several studies@financial economics literature have

1 The adverse sideffiects of bank risk-taking on financial stability have alsorbegldressed earlier by, e.g.,
Bernankel(1983), Keeley (1990) and Calomiris and Mason{}L.99

2 The diverse causes of and lessons from the recent finanisial are also discussed by Brunnermeier (2009) and
Gorton (2010).

3 Joseph Stiglitz took the same line and argued that the laxatign of U.S. banks prior to the Subprime crisis
was to be blamed for contributing significantly to the builpl-of systemic risk, see Stiglitz (2008).
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tried to examine these claims more objectively and in moteidésee, e.gl, Aiyar et al., 2012;
Jiménez et all, 2014). Our paper contributes to the relseardhe relation between thefidirent
facets of bank regulation and supervision on the one handban#l performance on the other
hand using a large international dataset. We investigathignpaper how bank regulation and
supervision can explain fierences in the performance of banks around the world. Incpéat,
we address the question whether higher capital, toughargigmpn, incentives and capabilities
for the private sector to monitor banks, and higher capeglirements have led to shrinking bank
profits and losses in shareholder value.

The theoretical and empirical literature suggests sewbstihct channels through which the
performance of banks might be related to bank regulationth \Wank capital requirements at
its core, the regulation of financial institutions aims atalling additional bffers against po-
tential losses and at limiting thesk-takingof banks by reducing the incentives of shareholders
and managers to take on more risks than socially optimalKsaeeind Santomero, 1994). At the
same time, requirements to hold more bank capital mightaewe counterproductive as banks
might react to more stringent capital requirements by pogsa riskier investment strategy (see
Koehn and Santomero, 1980; Buser etlal., 1981). Furthernhaeen and Levine (2009) show
that the relation between bank risk-taking and bank regulatepends critically on each bank’s
ownership structure. Turning to the second facet of banklagign, policy-makers could also at-
tempt to limit bank risk-taking by introducing activity testions. For example, banks could be
prohibited to engage in activities that are not related foodé-taking and lending and that are
deemed to be too risky by regulators (see Boyd et al., 1998 émpirical evidence on the ef-
fects of activity restrictions, however, is mixed with finds difering significantly over the past
decades. For instance, Cornett etial. (2002) show in thedysthat Section 20 activities under-
taken by banks after 1987 resulted in increased industystatl operating cash flow return on
assets with bank risk remaining unchanged. The argumenbamks profit from less restrictions
on their activities is also taken up by Barth et al. (2004) velngue that activity restrictions re-

duce competition, limit economies of scope, and may ultalyaesult in a loss in bankfigciency.



Further key aspects of a regulatory regime include entryirements, the supervisory policy, and
governance (see, e.g., Ellis et al., 2014).

As economic theory and empirical work provide conflictinguiés, our paper contributes sig-
nificantly to this rich literature in banking. We address tieed for a comprehensive analysis
of the relation between bank regulation and bank performamd study the determinants of the
buy-and-hold return for a large sample of internationalkdsanom 1999 to 2012. We concentrate
on the banks’ regulatory and supervisory environment atichage panel regressions of the stock
performance of banking firms on variables on a country’s laguy and supervisory system taken
from the database of Barth et al. (2013a) while controllimgdeveral idiosyncractic factors (e.g.,
bank size, Tier 1 capital, non-interest income, intercatesness, and leverage).

We empirically test various hypotheses from the financiedrimediation literature on the ef-
fects of bank capital, bank regulation, and supervisiongisi sample of 11,803 bank-year ob-
servations from 1,659 publicly listed international bafisn 74 countries. Over our complete
sample period, we find evidence in support of the view thatdridpank capital decreases a bank’s
stock performance. However, we find strong evidence thaugnigier 1 capital ratios significantly
increase banks’ stock performance during times of a finhod&s. Moreover, we find evidence
that investors value bank stocks based on their capitadizaélative to their peer-groups rather
than their absolute capitalization. Additionally, we ofwgethat private monitoring, guidelines on
asset diversification, and entry requirements into the ingngector are negatively related to the
performance of banking firms. In contrast, we show that withability of supervisory authorities
to discipline banks, their annual buy-and-hold returnsease. Also, better corporate governance
yields better stock performance. Analyzing theet of implicit government bailout guarantees,
we find that banks that are more likely to receive governmappsrt realize an inferior stock
performance. In particular, we find that both a bank’s siz& atrank’s interconnectedness with
the global financial sector are negatively related to itslsfgerformance. Interestingly, while we
do find that higher Tier 1 capital decreases performance,mdenio convincing evidence that the

extent to which banks generate non-interest income signifig influences a bank’s performance.



Moreover, our analysis of a large sample of internationakisayields insights to the influence of
financial crises on the drivers of a banking firm’s performeanEor example, we find that while
leverage is not a significant driver of bank performance tvwewhole sample, it plays a significant
role during crisis periods.

The empirical work in this study is related to several regayers on the factors that influence
banks’ performance. Our paper is most closely related toeitent study by Berger and Bouwman
(2013) which is concerned with théects of bank capital on both, survival rate and market share.
The authors find that capital helps small banks to increaseptbbability of survival and their
market share during crises and normal periods while mediugnlarge banks only have higher
survival rates and market shares during crises periods.eMenvtheir study is restricted to U.S.
banks and focuses on survival rates and market shares. @lysenon the other hand focuses
on the dfects of regulation on banks’ stock performance for a largespaf international banks.
Fahlenbrach et al. (2012) analyze the bank performance®t38. banks using stock return data
for 1998 and 2006. The authors find that banks that perfornoediy during the 1998 crisis
also performed poorly during the financial crisis of 2006. tAsy further show, banking firms
that relied more on short-term funding and had more leveaagamore likely to perform poorly
during both crises. However, the authors are only concewitdU.S. banks during 1998 and
2006 while our study exploits the variation in national baagulation and supervision over the
period from 1999 to 2012 to explore the determinants of bastkek performance. Also, our
study is related to Beltratti and Stulz (2012) who study thg-Bnd-hold stock returns of a sample
of large international banks over the crisis period frony 3007 to December 2008. The authors
find evidence that banks that rely on short-term financinggwad performance during the crisis.
They show that better-performing banks had less leveraddoaver returns immediately before
the crisis. However, the authors restrict their study tgdabanks with total assets larger than
$50bn and only consider the crisis period. In contrast, apep studies both crises and non-crises
periods for a large comprehensive panel of internationakba Hence, we also include smaller

banks in our analyses. Demirgic-Kunt et al. (2013) areathe dfect of ditferent types of capital



ratios on bank stock returns and show that a higher capistipo leads to stronger performance
during the latest crisis. The authors find that tHteet is particularly pronounced for large banks
and stronger when higher quality forms of capital are cargid. Finally, Fahlenbrach and Stulz
(2011) study the connection between bank performance aliG&entives before the crisis using
a sample of 95 U.S. banks from 2006.

The paper proceeds as follows. In Secfidon 2, we describe atarahd discuss the expected
influence of various idiosyncratic and regulatory variahde financial stability. In Sectidd 3, we

document our main findings on the drivers of systemic riskti8e[4 concludes.

2 Data

This section describes the construction of our sample aadepts the choice of our main

independent variables as well as descriptive statisticsiofiata.

2.1 Sample construction

Our initial sample consists of all 22,560 firms included ia #ttive and dead-firm “banks” and
“financial services” lists iThomson Reuters Financial Datastreaho rule out the possibility that
some commercial and investment banks are erroneouslg listee “financial services” instead of
the “banks” category iDatastreamwe build our initial sample using both lists. We then follow
Fahlenbrach and Stulz (2011) and select all companies vi@thc8des between 6000 and 6300
(i.e., we eliminate insurers, real estate operators, hgldnd investmentfices as well as other
non-bank companies in the financial service industry fromsaunple). Furthermore, we require
a bank to have available accounting datalmomson Worldscop® be included in our sample.
Next, we omit a stock from our sample if it is identified Dratastreamas a non-primary quote,
if it is a secondary listing or if it is an American DepositaReceipt (ADR). Additionally, we
exclude from our sample all OTC traded stocks and prefershaees. Our final sample consists

of 3,813 international banks for which we have at least ora& géaccounting data available. For



our sample banks, we need to have daily stock price dataaé@iinDatastream Consequently,
we remove another 45 banks from our sample, due to missicl price data. In the following,
we apply the filtering process proposed by Hou et al. (201d)kearolyi et al. (2012).

As noted first by Ince and Porter (2006), stock priceBatastreamsuter from several minor
data errors. To correct for the confoundineet of these errors, we perform several screening
procedures on the daily return of the banks’ stock pricegstFwe require a bank to have a
minimum share price of $1 at the end of a month for the banktimtmnbe included in our sample.
We treat as missing any return above 300 percent that issedevithin one month. In case the
number of zero return days exceeds 80 percent of a given meetfollow Hou et al.|(2011) and
exclude the entire bank-month. Furthermore, we define ramirig days as those days on which
90 percent or more of the listed stocks have zero returnsndxittrading days are then excluded
from our sample. Finally, as we are interested in the infleefcegulatory capital on banks’ stock
performance, we exclude all banks with missing data on Tieadital from our sample. In case
we have no remaining bank-year for an individual bank, wduslethe bank from our sample. In
total, we end up with a sample of 1,659 international banémf74 countries for the time period

1999 to 2012. Table | shows the distribution of the 11,80Xkbgaars across each country.

[Place Tablé]l about here]

2.2 Bank characteristics

Our analysis is concerned with the factors influencing spmkormances of banks around the
globe. Consequently, we use a bank’s annual buy-and-hodtd séturn as dependent variable in
our panel regressiogsm the following, we describe our independent variablesbd&gin with, we
control for several idiosyncratic bank characteristicat thre well-known to influence bank stock
prices. Furthermore, for each nation in our sample, we cblleset of country-specific variables

that proxy for a bank’s regulatory environment and othernm@conomic factors.

4 Note that the dependent variable is adjusted for cash didisland stock splits.
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First, we include information on a bank’s regulatory cdpasthe main independent variable
in our regressions. We use the variable Tier 1 capital whiatefined as the ratio of Tier 1 capital
to total risk weighted assJ%s.Tier 1 capital is the component of a bank’s capital that has th
highest quality and is therefore capable to absorb lossb®uti dfecting the day-to-day business
of the bank and may thus improve overall bank performancealfeady pointed out, regulators
use capital requirements to limit the risk-taking of bankhhving shareholders participate in the
losses. For example, Cihak et al. (2012) find that crisiswtiies used lower actual capital ratios.
Conversely, higher Tier 1 capital could induce less proaifitgtof a bank, since it is the most costly
form of capital that a bank can raise. Also, bank managerseaiftat more bank capital might lead
banks to a riskier investment strategy. As a result, we ddawe an undisputed expectation of
the influence on banks’ stock performance. By including Tieapital in our regression analyses,
we (indirectly) check for possible positive and negatiffes of stricter capital requirements on
a bank’s stock performance.

As additional measures for a bank’s capital, we include re¢\a@ther measures. First, we
include the tangible common equity ratio defined as tangojeity divided by tangible assets.
Moreover, we include the Tier 1 leverage ratio defined as Teapital divided by total assets and
the Tier 2 leverage ratio defined as Tier 2 capital divideddigltassets. In our main analysis,
we focus on theféect of Tier 1 capital on bank performance as, €.9., Angindri2emirgic-Kunt
(2014) show that Tier 2 capital has a destabilizifiget as it is less able to absorb losses.

Next, we control for diferences in the size of a bank by taking the natural logaritharb@ank’s
total assets at the end of the fiscal year. The literatureateambiguous findings on the interplay
of the size of a bank and its individual stock performancendbaand Lustig!(2015) find that,
in contrast to non-financial firms, size is a priced factorhia tross-section of bank stock return,

i.e., investors expect a discount when buying stocks otléanks as these are more systemically

5 |Das and Syl (2012) study the usefulness of risk weightedsaaset argue that they do not predict market mea-
sures of risk. Additionally, Mariathasan and Merrouchel@X¥ind that risk weighted assets predict bank failure
only when the risk of a crisis is very low. See, elg., Gauthtal. (2012); Hanson etlal. (2011) for a more de-
tailed discussion of the potential disadvantages assatiaith the use of risk weighted assets. Further studies
concerning risk weighted assets include, €.9., Acharyh 2@144a).
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relevant and, due to implicit bailout guarantees, lessyrtblan stocks of banks that are smaller.
Irrespective of the banks’ leverage, larger commerciaklsiacks have significantly lower risk-
adjusted returns than small- and medium-sized bank stddikderlining this finding, Aebi et al.
(2012) show that bank size was negatively related to thekgitedformance of banks during the
recent financial crisis. On the other hand, increased baeksight result in a higher market power
and as a consequence increase stock performance. As aweshtve no clear prediction for the
sign of the co#ficient on bank size in our panel regressions.

In our analysis, we use several measures to control fierdnt types of bank risk. To proxy for
a bank’s systematic risk and thus a bank stock’s sensitiwiygiven benchmark market index, we
employ in our regressions the bank’s beta. We calculate kivbeta as the covariance between the
returns on the bank’s stock and the returns of the MSCI Wod@x divided by the variance of the
bank’s stock returns. A higher beta denotes a positive lzdioa of the benchmark index and the
stock’s movements and should therefore reflect a good pe&ioce during good economic times
and worse stock performance in financial crises. We alsodscthe z-score measure proposed by
Altman (1968) in our analysis to control for bank’s risk.

To additionally control for the systemic risk of a bank, weeus/0 measures for the expo-
sure and contribution of an individual bank to systemic.risfo be precise, we employ three
prominent measures of systemic risk from the literature:Nfarginal Expected Shortfall (MES),
SRISK, and a bank'daCoVaR. In our analysis, the MES of an individual bank’s stexkalcu-
lated as the negative average stock return on the days thd W@ Index experienced its 5%
worst outcomes (see Acharya et al., 2010). In addition, RESR is the capital that a firm is ex-
pected to need conditional on a crisis, i8RIS K= E;[CapitalShortfall | Crisis|] proposed
bylAcharya et al. (2012). The authors argue that the measerges size, leverage, interconnect-
edness and the comovement of the firm’s assets with the totaidial sector in a single mea-
sure.| Adrian and Brunnermeier (2015) define the unconditia€oVaR as the dierence of the
Value-at-risk (VaR) of a financial sector index conditionalthe distress (in the 5% quantile) of a

particular bank and the VaR of the sector index conditiomath@ median state of the bank.



Thus, theACoVaR measure captures an individual bank’s contributiosystemic risk. We
would expect a bank’s exposure to crises to be negativelycaded with the bank’s stock per-
formance. At the same time, however, we also expect a bank®ibution to systemic risk to
be negatively correlated with its stock performance asdriglystemic importance increases the
probability of a bailout (and thus reduces the risk premiatotk returns). Note that these three
measures, even though they are associated with systeRjicasture diferent aspects of systemic
risk.

As a way of measuring firm value, we employ a bank’s markdieok ratio calculated as the
market value of common equity divided by the book value of swn equity. Fahlenbrach et al.
(2012) for instance find evidence for a positive relation diaak’s buy-and-hold returns and the
market-to-book ratio. Therefore, we would expect a positmpact of market-to-book ratio on a
bank’s stock performance. Next, we include in our analysésviariable return on assets (ROA) as
a standard measure of a firm’s profitability. Naturally, wanNdoexpect a positive relation between
a bank’s profitability and its stock performance. Finalty,control for diterences in the banks’
stocks, we employ the Amihud measure of an individual s®itkguidity adjusted following the
procedure proposed by Karolyi et al. (2012) as a furtherrocbrariable (Liquidity

We include several variables to control foffdrences in the business model of a bank. First,
we define the variable Loans as the ratio of a bank’s totalddartotal assets. When loans are
higher, banks’ regulatory capital is expected to be lessastenl by increases in credit spreads,
which could reduce the values of securities (see, le.g.r&eland Stulz, 2012). Additionally, we
define the variable Loan loss provisions as the natural ithgarof a bank’s expenses set aside
as allowances for uncollectable or troubled loans divideddbal loans.| Uhde and Heimesftio
(2009) show that this proxy for a bank’s quality of its loarnrgalio is negatively related to the
bank’s performance.

Another bank-specific variable we consider in our main regjons is Deposits, which is cal-

culated as total deposits divided by total liabilities. Aylmer value for Deposits indicates a less

6 Note that, in contrast to the original Amihud measure, thjastdd Amihud measure proposed.by Karolyi et al.
(2012) is increasing in the stock’s liquidity.



fragile funding of the bank, which could serve as a stalmtzactor for firm performam%.On
the other hand, a bank that is mainly funded by deposits niigHess active in non-traditional
banking activities, which could limit possible streamsmméame. To investigate this hypothesis,
we also include the ratio of non-interest income and tot&rest income in our main regressions.
In a related study, Brunnermeier et al. (2012) empiricalipvg that banks that generate higher
non-interest income have a higher contribution to systersicthan traditional banks. Next, we
consider a bank’s funding in our analyses by including théade Debt maturity. The latter is the
ratio of total long term debt (due in more than one year) taltebt. Fahlenbrach etlal. (2012) find
evidence that the poor performance of banks during the tdicemcial crisis was partly due to a
stronger reliance on short-term funding. In our analysesexpect the cd&cient of debt maturity
to enter our regressions with a positive sign (see lalso Acmal Shin, 2010). Fahlenbrach et al.
(2012) find empirical evidence that the leverage of a bankahasgative influence on a bank’s
stock return during the crisis period. Therefore, we addoxyfor a bank’s leverage to our set
of independent variables. In particular, we follow Achaetal. (2010) and calculate the variable
leverage as book value of assets minus book value of equit/mpbrket value of equity, divided

by market value of equity and expect it to enter our regressiath a negative cdicient.

2.3 Regulatory and macroeconomic environment

The focus of our empirical study lies on an analysis of thatr@h between the regulation of
domestic banking sectors and an individual bank’s stoctopmance. In particular, we investigate
whether diferences in stock performance can be explained figrénces in the bank’s country-
specific regulatory environment. We obtain data on the egguy environments from the database
of Barth et al. ((2013a) that is based on four surveys perfdroegween 1999 to 2012 on the reg-
ulation and supervision of banks in 180 countries. Unfaataly, not every variable is available

for every year of our full sample period from 1999 to 2012. Bitieless, we update missing

7 Alow value for Deposits indicates high overnight money neafiinding and hence, fragile funding. A a conse-

guence, Basel Il integrates a ratio for stable funding.
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data points with the most recent data since adjustment®ottiulatory and supervisory environ-
ment are relatively rare and result from a relatively slowtmal process (see Barth etlal., 2004;
Anginer et al.) 2014b). First, we employ a measure of theekeg¢p which dicial supervisory
authorities are allowed to actively prevent or correctanses of corporate wrongdoing by banks.
The index of the ficial supervisory power ranges from zero to 14, where high&res denote
greater power of the authorities. One could argue that moneedful regulators are able to prevent
excessive risk-taking by banks before and during criseghésame time, however, more powerful
supervisors could also limit banks in their range of investtropportunities. Therefore, we have
no expectation regarding the sign of the fméent in our regressions.

As our next step, we take advantage of a variable that prdaradifferences across countries
in the way firms are restricted in their engagement in bankictgyyities or are ostracized from
banking markets. For example, Ongena et al. (2013) find beatower the barriers to entry and
the tighter the restrictions on bank activities in domestarkets are, the more they are associated
with lower banking standards in domestic and foreign matkétdditionally, empirical investi-
gations show that the risk-taking of banks is sensitive tmestic regulation and restrictions on
(foreign) market entry and bank activities (see, e.g.,Battal.| 2004; Laeven and Levine, 2009;
Buch and DelLong, 2008). We start with the variable ActivigsRictions taken from the database
ofBarth et al.[(2013a). The index of the overall restriciom banking activities measures to which
extent a bank is allowed to engage in securities, insuranceab estate activities. The variable
ranges from three to twelve, twelve denoting the greatsstictveness. Ellis et al. (2014) identify
key planks of any well-defined regulatory regime, one of Whace entry requirements. As a con-
sequence, we also control foffidirences in entry requirements in a country by employing dexn
of the legal requirements that need to be fulfilled before rkivay license is issued. The entry
requirements index ranges from zero to eight, where eighttés the greatest stringency. Next,
we consider the private monitoring index and diversifiqatiwdex from the databaselof Barth et al.
(2013a). The former describes the incentives and capabititat are provided by regulatory and

supervisory authorities to encourage the private momigpaf banks! Cihak et al. (2012) find ev-
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idence that the private sector in crisis countries had weakentives to monitor banking firms’
risks. Additionally) Caprio Jr. et al. (2014) find that higlevels of private monitoring negatively
impinge the probability of a crisis. Thus, we expect that alkscore of the index (which ranges
from 0 to 12) is associated with weaker stock performancee dikersification index proxies
for a country’s guidelines for asset diversification anchlgging abroad. Higher guidelines on
diversification lead to a more balanced investment podfolHowever, diversification does not
necessarily increase value for shareholders. Also, onatrargue that more diversification leads
to the lack of a core business. This line of argumentatiotsis supported by the rich literature on
mergers (see, e.d., DeYoung et al., 2009). Additionallydibea et al. (2007) find no evidence in
support of beneficialféects of direct diversification on bank performance. Finailg control for
the stringency of capital regulation on the banking syst&éhe capital regulatory index captures
whether capital requirement reflects certain risk elemantsdeducts certain market value losses
from capital before minimum capital adequacy is determiniédanges from zero to ten, where
ten indicates the highest degree of stringency of capitpllegion. Barth et all (2013a) show that
capital requirements have been adjusted to greater striggerer the last decade. Unfortunately,
the capital regulatory index is not available for all coiugdrin our sample for the whole sample
period.

To control for the overall economic conditions and possitusiness cycle fluctuations in each
country, we obtain data from the World Bank’s World Develgrindicator (WDI) database on
the annual growth rate of the real gross domestic produébtjiand the inflation rate. We suspect
that a bank’s opportunities for investments are correlatgd different business cycles. These
opportunities might arise in times of economic growth armhsequently, have a positivéfect
on the overall performance of a bank. For example, Demikiiat and Detragiache (1998) find
evidence that both a low GDP growth and a high inflation ratesiase the likelihood of systemic
banking sector problems which could worsen a bank’s stodiopeance due to spilloverfiects.

Finally, to control for the competition in a given countrydgainking sector, we employ the

Herfindahl-Hirschman Index computed as the sum of the squawarket shares of a country’s
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domestic and foreign banks. Anginer et al. (2014a) find atpesielation between bank compe-
tition and systemic stability as greater competition emagas banks to take on more diversified
risks, hence making the banking system as a whole lessdrtagihocks. Consequently, we expect
an ambiguous féect of competition on banks’ stock performances. On the @@ hcompeti-
tion should decrease the profit margins of banks, leadings®pronounced buy-and-hold returns.
However, on the other hand, following the argumentation nfier et al.|(2014a), competition
protects investors from an otherwise higher exposure teBys risk, thus leading to a better bank

stock performance.

2.4 Additional variables controlling for possible governnent bailouts

It could be argued that a bank’s interconnectedness raltiaer its size drives its systemic
risk and thus the probability of a potential bailout by thevggmment in a scenario of market
stresg Consequently, a bank’s stock performance could alsoffeetad by the bank’s degree
of interconnectedness with the financial sector as invegioce implicit bailout guarantees for
too-interconnected-to-fail banks. To control for this, mploy our variable Interconnectedness
which is defined as the number of in- and outgoing grangeratéies of the banks’ stock returns
as proposed by Billio et al. (2012). As before for bank size,expect an ambiguous influence of
interconnectedness on the banks’ stock performance.

Next, Bertray et gl (2013) show that bank shareholdeferdintiate between a bank’s absolute
size and its systemic size. Thus, while we check for size gatkmic relevance of a bank, it is
crucial to include an indicator of systemic relevance re¢ato the local economic environment
in our regressions. Therefore, we define the variable Systeize as the ratio of a bank’s total
liabilities to national GDP. As Bertray etlal. (2013) shovattlgrowing to a size that is systemic
is not in the interest of a bank’s shareholders, we expecgative influence of systemic size on

banks’ stock performance.

8 For the importance of the interconnectedness of financsdltiions for global financial stability, see, e.g.,

Black et al. (2012), Arnold et al. (2012) and Billio et al. ().
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Another key plank of a well-defined regulatory regime is goamce (see Ellis et al., 2014).
Hence, in our further analyses, we additionally includeratek that measures the quality of corpo-
rate governance in a given country. |As Santos (2001) naap#tat standards may be an important
instrument to implement the optimal governance of bankabse they can be used to define the
threshold for the transfer of control from shareholdersegutators. Ideally, a good governance
environment should be the basis of a smooth bank businesatmpeand should therefore be re-
flected in the annual stock performance. Ellis etlal. (201gle that this aspect of a regulatory
regime is often neglected. We calculate two versions of parate governance index, employing
the Worldwide Governance Indicators provided by the WorahB The simpler version is calcu-
lated as the arithmetic mean of the six constituent vargabdelditionally, we consolidate the six
factors using a principal component analysis to accourgdssible commonalities in the variables
(see also Barth et al., 2013b). Aebi et al. (2012) study bantopmance during the financial crisis

20072008 and find evidence that better corporate governanckatsdeo better performance.

2.5 Bank stock performance

In the first step of our empirical study, we analyze severatdptive statistics of our sample
banks’ stock performance, the bank-specific explanataigbies as well as our controls regarding
the banks’ regulatory environment. Figlte 1 plots the tinw@ion of the mean, 10%-, and 90%-

guantile of the sample banks’ buy-and-hold returns acras$ull sample.
[Place Figuréll about here.]

Average stock performance peaked in the year 2003 duringhMbanks even in the 10%
guantile of stock performance experienced a stock perfocmaf above 10%. As expected, overall
stock performance dropped in the years of the financialscwaih its minimum in the year 2008.
Here, the top-performing bank stocks achieved an annuadiretf 8.4% on average. A similar
result holds for the year 2011. Interestingly, the 90%-gstite of the annual buy-and-hold returns

had its peak in 2009, directly after the crisis years, whetiea bottom percentiles remain relatively
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low. These first findings show that bank stocks performecdegiifferently both before, during, and
after the financial crisis, thus underlining the importanteur main research question. In Figure
[2, we further investigate this fiierential stock performance of banks in our sample by compari

the stock performance of banks in six selected countries.

[Place FiguréR about here.]

Note that while the U.S. banking sector’s average stockoperdnce began to rise from 1999
to 2003, the 90%-quantile of the stock performance of Jegmbanks declined, and the opposite
trend can be observed for the period from 2003 to 2005. THigedy linked to the patterns in
GDP of these two countries. Moreover, for all of the six comest we find a sudden and steep
drop in the average bank’s stock performance in 2008 witly shghtly positive buy-and-hold
returns in the 90%-quantile in the U.S. and Japan. After tisgs¢the bank stocks recovered to a
certain amount with some banks in the United Kingdom and @egnaving annual buy-and-hold
returns of above 50%. In contrast, banks in India and Magalgad extremely high stock returns
both before and after 2008, with banks in the top 90%-peileenit annual buy-and-hold returns
being well above 100%.

Next, we comment on several descriptive statistics for epetident and independent variables

presented in Tablelll that are later used in our panel regmess

[Place Tabléll about here.]

From Tabld_ll, we can see that all our variables exhibit digant variation, both across time
and across banks. First, we can see that banks in our sanfii@e ainsiderably with respect to
their respective business model and funding strategy. fticpéar, the variables Loans and Non-
interest income as well as Leverage and Debt Maturity shgnifstant variation in our panel data
set. On average, the variable Loans decreases steadisaatdanks in our sample (from 65%
to 61%) while Non-interest income increases significartdgwever, Non-interest income shows

a significant spike in 2009 and 2010. Also, the debt maturitanks increases, on average,
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across all banks in our sample, as does leverage. Howeeeaytrage leverage of banks exhibits
a significant drop between 2005 and 2007.

Even more interestingly, the amount of regulatory capitd ahows significant variation, both
across time and banks. For example, several banks from titedJ8tates feature high Tier 1
capital ratios, whereas 143 banks frorffelient countries show regulatory capital ratios below 1%
over our entire sample period. However, from 1999 to 2012pkserve a significant upward trend
in average Tier 1 capital ratios.

As far as the Interconnectedness between banks is con¢evadohd that the ten most inter-
connected banks from our sample are all from the United §tat¢ée find average values of our
measure of a bank’s interconnectedness to have increasadl899 to 2012. This is in line with
Engle et al.[(2014), who argue that the degree of intercdrdaess between banks has increased
as a result of rising globalization. Note however, that theeabserve the highest degree of in-
terconnectedness in 2000. Finally, we also find significamé tvariation in the variables on the
banks’ regulatory environment.

In Tablellll, we present the Pearson correlations betweeimttependent variables used in our

regression analyses.

[Place Tabl&Tll about here.]

As can be seen from the estimates in Table Ill, most varianiesot significantly correlated
with each other. Not surprisingly, we observe very high elation between the Tier 1 capital
ratio and the Tier 1 leverage rati®95) as well as the tangible equity rati®16). Similarly,
the correlation between the Tier 1 leverage ratio and thgiltéeequity ratio is very high, while
the Tier 2 leverage ratio does not exhibit very high corretet with the other capital measures.
Moreover, several of our regulatory variables exhibitis¢fer correlations with the macroeconomic
controls. Consequently, these variables are not usedyjamthe regressions presented in the next

section to minimize the risk of multicollinearity biasingrdfindings.

®  These findings are also underlined by Cohen and Scatignd)®2@1o confirm that capital ratios have increased
steadily since the financial crisis and analyz@adent channels of adjustment.

16



In the upcoming sections, we try to explain the founfiedences in the stock performance of
banks by estimating panel regressions in which we empldy bot country-specific variables on

bank regulation and the idiosyncratic bank charactesstic

3 The influence of regulation on stock performance

In this section, we present the results of our analyses oddtegminants of banks’ stock per-
formance. We begin by analyzing whether stricter regutatog., in the form of higher regulatory
capital requirements leads to a decrease in stock perfagnddext, we investigate whether bank
stock performance is significantlyffacted by regulators via implicit bailout guarantees. Hynal
we take a closer look at the determinants of banks’ stoclopmdnce during times of financial

crises.

3.1 Does stricter bank regulation lead to worse stock perfanance?

For the analysis of the determinants of a bank’s stock pexdioce, we estimate panel rﬁes-
sions with time-fixed and bank-fixedfects. The standard errors are clustered at the bank1evel.

More formally, we will estimate regressions of the follogiform:

Buy-and-hold retury = 3 - Bank capital,_; + Sgank controls* Xit-1

+,8Regulatory' Yi,t—l +,800untry controls’ Zi,t—l +U + WVt + 6

We run several regressions to identify the determinantshafrk’s stock performance. In all our
regressions, we use the banks’ yearly log buy-and-holdnetas our dependent variable. First,
we regress a banks’s stock performance on a set of bankfispeiiables. We control for any

unobserved variables with time-fixed and bank-fixékéas. We do not include country-fixed

effects due to multicollinearity. In further regressions, welude additional control variables

10 Asthe residuals are not correlated across both time andshtni procedure is valid. For further comments see,

e.g., Thompson (2011) or Beck and De Jonghe (2013).
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on the banks’ regulatory and macroeconomic environmeneterthine which country-specific

factors drive the stock performance of banks. We lag all aptanatory variables by one year to
mitigate the problem that our dependent variables and sdmerandependent variables could be
determined simultaneously.

In additional analyses, we exploit the multilevel struetwf our data. To be specific, we
aim to distinguish where theffects we observe arise, at the country level and at the ingavid
firm level. This allows us to understand the country- and fiexel determinants while at the
same time controlling for nestingfects and endogeneity. We follow Martin et al. (2007) and
Lietal (2011) and employ a hierarchical nested form of teeegal linear model. This not only
allows us to dismantle the country- and the firm-lev@&ets of the explanatory variables, but also
considers that banks within a country are more similar tdestber and weights the precision
of the bank-level data according tofidirent sample sizes across countries. We follow Li et al.
(2011) and perform some data manipulation before runniadibM estimations. More precisely,
we center all independent variables by its overall meamnas¢ country-level mean values, and
finally calculate within-country firm-level deviations bylstracting the country-level means from
the centered variables. Then, we include both the firm-lggeiations as well as the country-level

means in our models.
[Place Tablé IV about here]

In our baseline regressions in Table IV, we use the bankslykry buy-and-hold return as the
dependent variable. The results of our baseline panelssigies show that a bank’s Tier 1 capital
ratio is negatively related to the bank’s stock performantiis result is statistically significant
at the 1% level. At least for our full sample, however, thisuleis only marginally economically
significant as a one standard deviation increase in Tier ltatapelds a decrease in a bank’s
annual stock return of just 0.2% (0.0630.6787311). This finding contributes to the on-going
discussion of the regulation of banks’ equity capital. Oa ¢ime hand, Tier 1 capital represents
a bank’s capital of the highest quality. Consequently, gubpinion and regulators repeatedly

call for tougher capital regulations. In a recent paper,t&uadzic et al.|(2014) find that higher
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Tier 1 capital decreases both the exposure and contribafiordividual banks to systemic risk.
On the other hand, bank managers argue that higher captaireenents negativelyfiect bank
performance. Blum (1999) shows that increasing capitalireqments could also lead to increased
risk-taking. Our result supports the conjecture that siogkstors view higher capital ratios as
being detrimental to a bank’s ability to generate profits. wieer, this result is economically
of marginal magnitude. We attribute this finding to the fawttwhile investors might consider
high capital ratios undesirable in normal times, investarsld, at the same time, favor stocks
or highly capitalized banks during a financial crisis. Beraied Bouwman| (2013) find empirical
results in support of this line of argumentation as they skiwav capital helps banks to increase
the probability of survival and their market share duriniges periods. On average, however, we
show for our full sample that high ratios of regulatory cap#re seen critically by stock investors.
We can confirm the results with our hierarchical model. Thareges provide evidence that the
result is driven by firm deviations and does not arise at thmty level.

To further analyze the relation between bank capital an# parformance, we perform some
additional analyses. First, we estimate our baseline masia diferent capital measures. We
include the Tier 1 leverage ratio and the Tier 2 leverag® ratialternative models and estimate
these using the HLM approach (Talble] IV, Models (2) and (3))od®l (2) is in line with our
findings so far. A higher Tier 1 capital ratio is associatethWower bank stock performance.
Note that in the context of the leverage ratio, this resudesss to arise at the country level which
could be driven by the éierent implementation levels of capital requirements ardddlcula-
tion of risk-weighted assets in the countries in our samplee Leslé and Avramova (2012) re-
port evidence of dferences in the calculation of risk-weighted assets aceoss$ Within) regula-
tory regimes. Moreover, the authors observe decreasikguwesghts over time most prominently
among European banks, who were granted more flexibility thase under US-regulation (see

alsolMariathasan and Merrouche, 2013). These documentiededices in risk-weighted assets

11 Note that this result may also be a consequence of the srsalieple as we do not have data on the additional

capital measures available for our complete sample. Awiuditi evidence for that reasoning is also brought
forward by the results in TablelV, Model (3).
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are not only the result of bank-specific characteristich sascthe calculation of RWA, the banks’
business model or risk profile, but also arise due téedent supervisory practices. The latter
did arise primarily due to divergences in the implementatbBasel Il by domestic supervisors
(Le Leslé and Avramova, 2012). In contrast to the Tier 1 tedypatio, or the Tier 1 leverage ratio,
we observe a positive relation between the Tier 2 leveratye aad the bank stock performance.
Again, this result seems to arise at the country level. Wibate this finding to the fact that Tier
2 capital is less costly than Tier 1 capital. Next, we emplay Tangible equity ratio to capture a
bank’s capital. The results shown Column (4) of Table IV aconfour finding that higher capital
is related to lower bank stock performance.

In our next step, we split our sample into halves based on d@n&d) Tier 1 capital ratio in a
given bank-year. The top half consists of all banks thatfeatier 1 capital ratios above the mean
while the bottom half consists of all banks whose Tier 1 adp#tio is below the average. Our
conjecture is that stock market investors favor banks tfeahat undercapitalized but divest from
banks that hold too much capital relative to their compegiteithin a regulatory regime. We then
run separate panel regressions for each subsample usiedixied and bank-fixedfiects as well
as clustered robust standard errors (at the bank levelstdhes conjecture. The results of our
additional panel regressions are shown in Table IV, Colugghto (6).

We observe that Tier 1 capital ratios are negatively astetiith annual buy-and-hold re-
turns for banks that feature above-average regulatoryataptios. At the same time, this result
disappears for banks that demonstrate below-averageategiibs. Consequently, our results indi-
cate that our finding of a negative relation between Tier itabgnd banks’ stock performance is
mainly driven by banks with high Tier 1 capital ratios. At tbeme time, we find no evidence that
below-average capital ratios increase bank performangeth®r interesting result from the re-
gressions based on subsamples is that a bank’s stock parfoens not related to its MES or Beta
if the bank is highly capitalized (Model (5)). In this sceioathe default probability decreases and,
consequently, dierent types of risk are no longer relevant for investors. e\®v, as capital ratios

decrease, both, MES and Beta, are negatively associatbduwitks’ stock performance (Model
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(6)).

Next, we try to shed more light on the question whether théaligation of banks relative to
their competitors is priced by stock market investors. sipextive of the overall capital require-
ments that fiect all banks in a given country, investors could favor tlhelss of those banks that
hold more (or less) capital than the average competitor.higend, we introduce the new vari-
ableCapital Requirement Deviatiomhich we define in the following way. First, we calculate the
mean of the variable Tier 1 capital for all banks with the saeaization of the Capital Regulatory
Index, or, more exactly, for all banks that face a similan@gstringency. In a second step, we cal-
culate the dierences between the individual banks’ Tier 1 capital andeblpective mean values
for each bank. Hence, our variable Capital Requirementdievi captures the extent to which a
bank’s capital deviates from the average of peers in the &Rigroup, i.e., the average value of
regulatory capital of banks within the same group of capitiahgency.q We then repeat our base-
line regression and additionally include the new variabdgi@l Requirement Deviation (Model
(7)). We find a statistically significant (5% level) negatimfuence of the Capital Requirement
Deviation on a bank’s stock performance. At the same time piteviously observed influence
of the variable Tier 1 capital disappears. The results onotlwer idiosyncratic bank character-
istics remain qualitatively unchanged. Our results are ttrongly supportive of the notion that
investors indeed value bank stocks based on their relather than their absolute capitalization.
Banks that had more Tier 1 capital relative to their peersamgrunder a similar capital stringency
had significantly lower annual buy-and-hold returns. Tlaisuft supports the argumentation of
Calem and Rohb (1999). The authors argue that the relatipristiveen bank capital and risk is

U-shaped.
[Place TabléV about here.]

Turning to the relation betweenftirent risk measures and a banks stock performance, we

find that a bank’s exposure to systemic risk is associatell avlbwer stock performance (Table

12 Note that the Pearson correlation between the variableslTéapital and the Capital Requirement Deviation is
38%.
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V] Model (1)). The result is also economically significasta one standard deviation increase
in our proxy for a bank’s systemic risk exposure (MES) yiedddecrease of the annual stock
return of -3.7% (0.171x 0.2172). This result is line with our intuition as a bank wahigher
systemic risk exposure is hit harder in the event of a systése-crash. The hierarchical analysis
provides evidence that this result emerges at the countgl.|&\/e can confirm the results with
the SRISK measure (Tall€ V, Model (2)). In Model (1) of Tdblené substitute the MES by the
bank’s estimate oACoVaR as a measure of its contribution to systemic fragilitycontrast to our
previous finding, a bank’s contribution to systemic risk sloet have any statistically significant
impact on the institution’s stock performance in our paegressions. However, our hierarchical
model shows a statistically significant ¢beient at the country level. Finally, we include the z-
score proposed hy Altman (1968) as an alternative measu(bdokruptcy) risk (Table Vv, Model
(3)). As expected, we observe a significantly positiveficoent (higher values of the z-score
indicate less bankruptcy risk).

Taking a look at our control variables, our analyses proadeitional evidence that supports
the notion that size is negatively correlated with bank ganfance. As banking firms increase in
size, so does their systemic importance and the implichalodity of a government bailout in case
of default. These findings are in line with the results of Garahd Lustig|(2015) who argue that
size is a priced factor in the cross-section of bank stoakmstdue to implicit bailout guarantees.
Furthermore, our findings are in support of Demirguc-Kammdl Huizingal(2013) who argue that
for large banks downsizing or splitting up might increassthialue. However, we cannot confirm
these finding using the hierarchical model. In additionaleported regressions, we exclude the
largest and the smallest banks from our sample, respegtiwbich does not change our main
findings on the relation between bank capital bank bank gteclormance.

Additional results also show that high-valued stocks yeelbwer buy-and-hold return than
stocks with low valuation. This result is statistically sificant at the 1% level, economically sig-
nificant, and large, as a one standard deviation increakisyelecrease in performance of -56.3%.

Further along, we control for ffierences in the banks’ lagged performance and find evidemce fo
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reversal in the banks’ returns. To be specific, we find thatdk’bgerformance is negatively influ-
enced by its lagged performance. Similar findings are repdsy. Beltratti and Stulz (2012). Not
surprisingly, banks that earn a high return on their asdststave a better annual stock perfor-
mance. This ffect is of large economic importance. A one standard deviatiorease in return
on assets implies an increase in the annual log buy-andrbtidh of 36%. We also control for
differences in the banks’ stock liquidity. Underlining the fimgs of Han and Lesmond (2011), we
find that an individual stock’s illiquidity is negatively ssciated with its performance. Turning to
a bank’s business model, we find that by taking deposits,hisntkease their annual buy-and-hold
stock return in our sample period (see also Beltratti antt S2012) while giving loans decreases
the annual stock return. We trace this back to the fact tlatd@re associated with a small profit
margin and thus, banks with a large loan portfolio are readia decreased performance. Of major
importance is the quality of the loan portfolio measured dynl loss provisions. As the quality
of the loan portfolio decreases, so does the annual buyhalttreturn of the banking firm. The
economic importance of this influence is large. Furthermioaeks with more deposits have a less
fragile funding structure than, for example, banks thaegtvin overnight money market funds.
As a result, deposits are associated with better stock peafoces. In a more broad approach, we
control for the business model of a bank using industry fix@elcés. This approach allows us to
distinguish between, e.g. universal banks or bank holdorgpanies. The results presented in
the Appendix (Tablél]l, Model (1)) show that theséfeiences do not influence our main results.
Estimating (unreported) subsample regressions for thierdnt industry groups we observe that
our main results are especially driven by Commercial Bahkgstment Companies, Securities
Brokerage Firms, and Miscellaneous Financial Firms. Ondther hand, holding commercial
banks exhibit a slightly positive céicient and for Savings & Loan Holding Companies we do not
observe a cd#écient diferent from zero. Similarly, we control for fiierent accounting standards
employing an accounting fixedfect (Table_ll, Model (2)). The results show that this adai&ib
control does not influence our main results. Surprisingdther a firm’s degree of leverage nor its

non-interest income has significant influence on the buyfanid returns in our large comprehen-
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sive panel. Also the amount of short-term funding measuseddbt maturity has no significant

influence on the performance. We can confirm these findindstivit hierarchical approach.

[Place Tableé MI about here.]

Turning to the influence of the regulatory and supervisonirenment on a bank’s annual
buy-and-hold return, we add several variables that desthié banks’ regulatory and supervisory
environment to our models (TaklelVI). We start by adding awulatory variable at a time while
in Models (6) and (7), we include more than one regulatoryabéde at the same time. As men-
tioned earlier, some of our regulatory variables are higidyrelated both with each other and
with our macroeconomic control variables. For example,ititex of the Gficial Supervisory
Power and the Diversification Index are negatively coreglawith a correlation of -54%. As a
consequence, we can only include one of these two variablesriregressions at a time. Addi-
tionally, we observe a strong negative correlation betwegiables that proxy for the supervisory
environment of a country and country-specific controls saslfGDP growth, inflation, and the
Herfindahl-Hirschman index. To minimize multicollinegrjgroblems, we do not use highly cor-
related variables simultaneously in a regression. In audit unreported regressions, we include
the country control variables instead of our regulatoryaldes. The results on the idiosyncratic
bank characteristics remain qualitatively uncharnged.

We find evidence that higher incentives for a better privataibtoring are associated with a
lower stock performance of banks (Tablg VI, Model (1)). Wguar that increased capabilities for
the private sector to monitor banks are linked to additiafi@rts for the banking firms. Conse-
guently, these additional cost lead to a worse stock pedoo®. Another possible explanation
for this result is that with more incentives for the privaget®r to monitor banks, banks are more
cautious with their investment strategies and consequeath lower profits. Next, higher values
of the Diversification index that captures the guidelinesafset diversification are also associated

with a lower stock performance (TalilelVI, Model (2)). Ouruks show that more asset diversifi-

13 We do not report the additional results as the focus of ouepismon the influence of the regulatory and supervi-
sory environment on banking performance.
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cation leads to a poorer stock performance of banks in olsdénhple. We argue that with stricter
guidelines for asset diversification, banking firms lack eedousiness. At the same time, banks
have better diversified asset portfolios. Consequentlyfindings support both lines of argumen-
tation as with stricter guidelines for diversification, #teck performance of banks decreases. In
contrast, higher Activity Restrictions are associatedhwietter stock performance. We argue that
banks that are not allowed to engage in non-traditional igrdctivities focus on their core busi-
ness and as a result earn higher profits in this area. Morewedind that with more supervisory
power, the stock performance of banks increases. Withasang power of supervisors, banking
problems are recognized earlier and corrected more prgmipihally, we find evidence that ad-
ditional legal entry requirements to obtain a banking Ismtead to a lower stock performance of
banks in a given country. Ongena et al. (2013) argue thatrlbagiers to entry are associated
with lower bank lending standards abroad. Hence, investmrkl be more cautious which in turn
leads to smaller annual buy-and-hold returns. In the finalregressions of Table VI (Models (6)
and (7)), we include several variables that proxy for our@aroountries’ regulatory environments
simultaneously and confirm our findings from the previousesgions. In additional unreported
results, we include a dummy variable that captures theengstof a deposit insurance scheme in
a given country. However, we find no convincing evidence ofiafluence of the variable on the
annual stock performance of banks.

Also, we study the influence of capital requirements capting the Capital Regulatory In-
dex introduced by Barth et al. (2013a) on a bank’s stock perdmce. However, we do not find
any convincing evidence that the annual buy-and-hold mesirelated to the stringency of cap-
ital requirements. Hence, we conclude that investors rdihee their investment decisions on
idiosyncratic bank characteristics than on country-leveracteristics. Additionally, the Capital
Regulatory Index captures capital stringency, but is natadly based on a required minimum cap-
ital ratio. In contrast, the variable Tier 1 capital captueebank’s actual amount of regulatory

capital within a single (realized) ratio.
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3.2 Implicit bailout guarantees and bank stock performance

In additional analyses, we are interested in the relatidwéen a bank’s stock performance
and possible implicit bailout guarantees. The results foammain regressions in TaklellV pro-
vide some evidence on the relation between a bank’s sizs stoitk performance. More precisely,
we find that with increasing size measured by the logarithenlmdnk’s total assets, the annual buy-
and-hold return of banking firms decreases. Also, we findeswid that an increased exposure to
systemic risk measured by a bank’s MES or SRISK is assocuiitda declining stock perfor-
mance. To further analyze the relation between a bank’«k giedormance and implicit bailout
guarantees, we now turn to several additional regressiowich we focus on indicators of sys-
temic risk and possible bailout guarantees. Again, to delecdeterminants of a bank’s stock
performance, we estimate panel regressions with time-axebbank-fixed #ects using standard
errors clustered at the bank level. The results of our aufdhti panel regressions are shown in

Tables VI and V.
[Place Tablé VIl about here]

In our models (1) through (5) in Table VI, we run regressitimat are very similar to our
baseline regressions. In contrast to the regressions prév@us section, however, we also include
our proxy for an individual bank’s interconnectedness whith financial sector in the regressions.
Just like with bank size, we expect more interconnected émke more systemically important
(see also Chan-Lau, 2010) and thus provide weaker stoctrpehce. Our results provide strong
evidence that more interconnected banks realize a smaiherah buy-and-hold stock return than
other banks. The results are statistically (at the 5% lemat) economically significant. Again,
we find support for the notion that investors view more inbereected banks to have an increased
probability of receiving a government bailout (see alsotBgret al.| 2013).

Next, we analyze in more detail the question wheth&edent indicators of systemic risk also
drive banks’ stock performance. One could argue that thers$iee of a banking firm as it is

captured by the logarithm of a bank’s total assets is not &st indicator to measure whether the
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institution is too-big-to-fail. For example, Bertray ef (2013) propose to use the systemic size of
an institution rather than its total assets as a proxy faesy® relevance. The authors use the ratio
of liabilities over GDP to identify systemically importabanks. Tablé VIll shows the results of
our analyses in which we employ systemic size as an alteeatoxy for the systemic importance

of a bank.

[Place Tablé VIl about here]

In models (1) through (8), we replace the variable Total igdsg the variable Systemic size.
Interestingly, we cannot find any statistical evidence thatSystemic size of a banking firm has
influence on the stock performance of the institution. Oteotesults remain qualitatively un-
changed. This result underlines the findings by Bertray.dfall 3) who argue that investors dis-
tinguish between banks’ absolute size and systemic sizerekr, the variable systemic size also
captures the costs of a bailout for the government. Heneeyadhable systemic size additionally
measures the degree to which a countryfisaed by a possible bailout of a banking firm in case
of financial distress. As a consequence, the systemic sedafk captures two contra-directional
features. Accordingly, the variable does not significaimtfiuence the annual buy-and-hold return
of a bank

In models (3) and (4), we additionally include a variabld thaasures the quality of the corpo-
rate governance of a given country. The variables are @kailusing the Worldwide Governance
Indicators provided by the World Bank. The variable Goveg®sis an arithmetic mean of the
six indicators on Corporate Governance provided by the tMoaink. However, a better index of
Corporate Governance might consist of some underlying conatity found in the six indicators.
Consequently, we perform a principal component analysisxteact the common factor of the
individual indicators and include the variable Governa(me) in an additional regression. Re-
gardless of the calculation method of the index we includa¢asure the quality of the corporate
governance in a country, we find evidence for the notion tleéteb corporate governance yields

better stock performance. Consequently, we find evideratestipports the hypothesis that a bet-
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ter corporate governance environment allows banks to mrinbsiness more soundly and solidly,

which in turn results in higher annual buy-and-hold returns

3.3 Bank’s stock performance during crises times

Our analyses so far have revealed strong correlations batWank capital and bank stock
performance. As mentioned above, however, thé&ets could dier significantly during times
of financial crisis. As a result, we now turn to an in-depthlgsia of the factors that drive a
bank’s performance during turbulent times. Complemerttiegmain regressions discussed in the
previous subsections, we also investigate the robustrfiess cesults during crisis- and non-crisis
times, respectively. To identify periods of financial ciswe rely on the database on systemic
banking crises provided hy Laeven and Valencia (2012). \Wa therform several regressions in
which we employ the same set of variables as in Table IV buttiaddlly include a dummy
variable that takes on the value one if a country experierecédancial crisis in a given year,
and zero otherwise. Moreover, we include several intesadgrms with our crisis dummy to test
the diferential éfect of several explanatory variables on bank performancmgland outside
of crises. Again, we estimate panel regressions of the arfnuyaand-hold return with clustered
robust standard errors (at the bank level) as well as tinegtfand bank-fixedftects. The results

are presented in TadlelX.
[Place Tablé IX about here.]

The estimated models in TaljlelIX provide evidence on ffeceof turbulent times on a bank’s
performance. The results show that during crisis periotigylaer Tier 1 capital ratio significantly
increased a bank’s stock performance (Model (1)). The reswgconomically significant and
large. A one standard deviation increase in Tier 1 capiteldgi an increase in the dependent
variable of 84%. Thus, while a higher Tier 1 capital yielddyoa marginal decrease in stock
performance during calm times, during turbulent times, ghér Tier 1 capital ratio induces a

significantly better stock performance. This result supgptire argumentation that Tier 1 capital

28



shields banks from adverséects spilling over from the financial sector to individuadtitutions.
Also, this result is in line with the argumentation of Bergaxd Bouwman (2013) that banks with
more capital also have a higher probability of survival, agbly higher market share, and thus
a better stock performance. At the same time, this resulomsistent with Beltratti and Stulz
(2012) and Demirgic-Kunt et al. (2013) who show the pesithfluence of Tier 1 capital during
the financial crisis. The result is confirmed in Model (2), whee replace the risk-adjusted capital
ratio with the leverage ratio. Similar to Model (1), we oh&ea negative relation during non-crisis
periods, but a strong positive relation during crisis paésioln Model (3), we study the relation
between the Tier 2 leverage ratio and bank stock performduagdag crisis times. We observe a
negative relation between the Tier 2 leverage ratio and #mk Istock performance during crisis
times. In line with the argumentation brought forward by Areg and Demirgiic-Kunt (2014), we
attribute this finding to the fact that Tier 2 capital has aaleiizing efect as itis less able to absorb
losses. Thus, Tier 2 capital is associated with higher pexdoce during calm periods, but not
during crisis periods. Overall and in line with previous fimgk in the literature (Beltratti and Stulz,
2012; Demirguc-Kunt et al., 2013), we find that capitaleétevant for bank performance during
crisis times, and higher quality forms of capital are motevant.

Further along, we find that while leverage does not have afggnt influence on a bank’s
stock performance over the whole sample period, duringsdiimes, more highly levered banks
realize a significantly lower return than other banks. Thenemic significance of this result is
large (66.5% decrease in our dependent variable for a ondathdeviation increase in leverage).
This finding is also underlined by Fahlenbrach et al. (2011®) wonfirm that the leverage of a bank
had a negative influence on the bank’s stock performanceglthie financial crisis. One possible
explanation for this finding could be that banks with higleselrage also had a more fragile funding
and were thus more vulnerable during the recent crisis. Wewyeve find no statistical evidence
that a bank’s debt maturity is significantly related to a Bsuaknual buy-and-hold return.

While we find some evidence for our full sample that banks witire loans in their portfolio

realize smaller annual buy-and-hold stock returns, tfiexeis even more pronounced during crises
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times. We find strong empirical evidence (significant at thelével) that banks with more loans
have significantly lower stock returns during a crisis. Tasult is also economically significant
and in line with the results of Cihak etlal. (2012) who findttfar the global financial crisis,
countries had less stringent regulations on the treatnfdsddloans. Also, the finding underlines
the argumentation of Engle et al. (2014) who argue that é&eis more serious when the economy
is weak.

Finally, we analyze the relation between the interconmiwes of a bank with other banking
firms during times of a financial crisis. We show that durinigisrtimes, a bank’s stock perfor-
mance decreases significantly as its interconnectednaesases. Again, this result is significantly
more pronounced during crisis times than for the completepsa period. In line with our intu-
ition, this evidence highlights the importance of intengeatedness among financial institutions
during crises. As interbank linkages are to some degreeamkifor highly interconnected firms
the risk of contagion increases during crises periods. Tgpeeific, only direct linkages to other
banks are known, while information about linkages of higliegrees are rare. As a result, with

increasing interconnectedness a bank’s stock perforndeuareases.

3.4 Additional regressions

In additional analyses, we study thdéfdrences between countries included in our sample. We
classify the countries of origin of our sample banks intfiestent categories. To be specific, we
build the following subsamples: G7-countries, G7-cowstexcluding the U.S., the U.S., and non
G7-countries. We perform additional (unreported) pangtegsions in these subcategories focus-
ing on bank capital, and observe inconclusive results. kamgle, we find that the influence of
risk-adjusted Tier 1 capital ratio on stock performance @nty driven by US banks. We ob-
serve negative cdigcients for the other subsamples, but not statisticallyiiggnt different from
zero. In contrast, the results involving the Tier 1 leveresg@® are mainly driven by G7 exclud-
ing the U.S. banks, and the tangible equity ratio resulearfsom looking at non-G7 banks. We

argue that the diierent capital measures reflect th&@lient implementation statuses of the reg-
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ulatory requirements in the countries in our sample as nbye(Le Leslé and Avramova, 2012;
Mariathasan and Merrouche, 2013). For example, banks Wwitlsame Tier 1 leverage ratio that
are located in dierent countries may exhibit fierent Tier 1 capital ratios due toftérent im-
plementation statuses of regulatory regimes arigdint calculation methods for risk-weighted
assets.

Our sample includes banks fromfid@irent bank groups. Generally, suclffeliences are cap-
tured with bank-level fixedféects. Nevertheless, we construct dummy variables fromdiratam
that account for dferent types of banks (“industry group dummies”). We estémaie model
including these regressions in our main analysis and findgroficant diferences in our results.
Moreover, we estimate (unreported) some subsample mamelsihg on dierent industry groups.
Unfortunately, we do not have ficient observations for each group to provide all resultst, Bu
we do find the negative relation between Tier 1 capital ank saock performance for several

industry groups.

4 Conclusion

In this paper, we investigate théfects of bank capital, bank regulation, and supervision on
banks’ stock performance. We analyze a comprehensive médneternational banks over the
period of 1999-2012 with 11,803 bank-year observationsfig659 banks in 74 countries. We
employ panel regressions to study the determinants of eack'doannual buy-and-hold return
using bank-specific as well as country-specific and regoyjtaxplanatory variables.

The key result of our empirical study is that higher regulaitapital is negatively related to
the banks’ stock performance over our complete sample ghérgon 1999 to 2012. However,
during turbulent times, higher regulatory capital sigmifitly increases a bank’s annual stock per-
formance. In addition, we find evidence that supports thendhat implicit government bailout
guarantees decrease bank stock performance. To be spetificabbank’s size measured by its

total assets and a bank’s interconnectedness with oth&mugpfirms, are related to weaker stock
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performance. Furthermore, we find evidence that bettemsigi@n and corporate governance are
beneficial to bank stock performance. Atthe same time, sekepporting the private monitoring
of banks are negatively related to annual buy-and-holdmetu

The implications of our results are twofold. First, whilggher bank capital indeed decreases
overall bank performance, this result is of marginal magiet However, as higher Tier 1 capital
ratios significantly increase performance during crisige$, regulation appears to be on the right
track, increasing regulatory capital requirements ardabedvorld since the recent financial crisis.
Finally, we confirm in our panel setup that size and systesl@/ance of banks negatively influ-
ence banks’ stock performance. In line with earlier findimghe literature, bank stock returns are
significantly lower for larger and systemically more im@mtbanks that are more likely to receive
a government bailout.

Although we find higher capital to be beneficial during timésrisis, we do not address the
guestion how high capital requirements should ideally bee il¥end to tackle this question in

future research.
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Appendix I: Variable definitions and data sources.

The appendix presents definitions as well as data sourcedl foependent and independent variables that are used
in the empirical study. The bank characteristics wereeed from theThomson Reuters Financial Datastreamd
Thomson Worldscopeatabases. The country control variables are taken fronWiidd Bank’s World Develop-
ment Indicator (WDI) database. Data on the banks’ regwatorironment are taken from Barth et al. (2006) and

Barth et al.|(2013a).

Variable name

Definition

Data source

Dependent variables

Buy-and-hold return

Bank characteristics

Beta

Z-score

MES

ACoVaR

Total assets

SRISK

Market-to-book

Leverage

Non-interest income

Loans

Loan loss provisions

Debt maturity

Deposits

Return on assets

Systemic size

Liquidity

Interconnectedness

Industry groups

Reporting standards

Log annual buy-and-hold stock retearaputed from the first and last trading day in a year.

Datastr own. calc.

Beta of a stock calculated as the ratio of the covariahtiee stock’s return and the MSCI World Index return and the Datastream, own calc.

variance of the stock’s returns in one year.

Natural logarithm of the z-score. The z-score isutated as the sum of a bank’s equity ratio and annual retarn o Worldscope, Datastream, own calc.

assets divided by the standard deviation of daily stocknetin that year.

Annual Marginal Expected Shortfall as defined by Achalal. (2010) as the average return on an individual bank'sDatastream, own calc.

stock on the days thé/orld Datastream Bankdex experienced its 5% worst outcomes.

UnconditionahCoVaR as defined by Adrian and Brunnerni€ier (2015), measig ¢k diference of the Value-at-risk

(VaR) of a financial sector index conditional on the distreks particular insurer and the VaR of the sector index

conditional on the median state of the insurer.
Natural logarithm of a bank’s total assetsalfiear end.

Annual SRISK as defined by Brownlees and Erigle (201S)RIS K= k-DEBT; y(1-k)- (1 - LRMES“)-EQUITYH,
where LRMES; is 1 - exp(-18- MES; ;). The variable used SRISK. = (SRISKO), with k = 8%.

Market value of common equity divided by kaalue of common equity.
Book value of assets minus book value of equity plarket value of equity, divided by market value of equitye(se
Acharya et dll. 2010).

Non-interest income divided by taté&iest income.
Ratio of total loans to total assets.

Natural logarithm of expenses setasscan allowance for uncollectable or troubled loans dé/letotal loans.
Total long-term debt (due in more than one ydaided by total debt.
Total deposits divided by total liabilities.

Pre-tax return of the insurer on its tosatss

Ratio of a bank'’s total liabilities to natibG®P.

Mean value of the Amihud measure of an individualck's illiquidity adjusted following the procedure progexd by
i ) : ) Rit ’ )
Karolyi et al. [2012). The adjusted Amihud measure is defixed In [l + pl_ltVt‘ﬂ] whereR; ¢ is the returnP;; is

the price, and/ Q1 is the trading volume of stoakon dayt.
Number of in- and outgoing grangerdigias as introduced [n Billio et al. (2012).

Dummy variables constructed fidatastreanthat indicate the type of a bank (commergialestment bank, holding,
etc.).

Dummy variables constructed fB@tastreanthat indicate which reporting standards a bank is followif@RS, US
GAAP, local, etc.).

Datastream, own calc.

Worldscope (WC02999).
Datastream, Worldscope, own calc.
Worldscope (WC07210 and
WC03501).

Worldscope (WC02999, WC03501,
WC08001), own calc.

Worldscope (WC01021 and
WC01016).

Worldscope ~ (WC02271  and
WC02999).

Worldscope ~ (WC01271  and
WC02271).

Worldscope ~ (WC03251  and
WC03255).

Worldscope (WC03019 and
WC03351).

Worldscope (WC08326).

Worldscope (WCO03351), WDI
database.

Datastream, own calc.

own calc.

Worldscope (WC06011)

Worldscope (WC07536)




Appendix I: Variable definitions and data sources (contihue

Variable name Definition Data source

Bank capital

Tier 1 capital ratio Ratio of Tier 1 Capital to total risk-vgéited assets. Worldscope
(WC18156,WC18157).

Total common equity minus total irgéotes and preferred stock divided by total assets minas tet intangible other
assets.

Tangible equity ratio

Tier 1 leverage ratio Tier-1-capital divided by total asset

Tier 2 leverage ratio Tier-2-capital divided by total asset

Capital Requirement Deviation Captures to which degreeniaibg firm’s capital deviates from group average.
Regulatory environment
Activity Restrictions Index of the overall restrictions banking activities that measures the extent to which a banleagage in securities,
insurance, and real estate activities. Index ranges framil2 t Higher scores denote greater restrictiveness.

Capital Regulatory Index Index of the stringency of capitajulations in the banking system, capturing whether thgtalarequirement re-

Worldscope (WC02300,WC03451,
WC02649,WC07230,WC02649).

Worldscope
(WC18228,WC02300).

Worldscope
(WC18229,WC02300).
own calc.

Barth et al.[(2006. 201Ba).

Barth et al.[(2006. 201Ba).

flects certain risk elements and deducts certain markeevakses from capital before minimum capital adequacy is

determined. Index ranges from O to 10. Higher values deneiaer stringency.

Index of the extent to which supemyisuthorities have the authority to discipline banks lirtg specific actions to
prevent and correct problems. Index ranges from O to 14. ¢tigbores denote greater power.

Official Supervisory Power

Diversification index Index of the guidelines for asset dévcation. Index ranges from 0 to 2. Higher scores denoteerdiversification.

Index of the legal requirements thatinede fulfilled before issuance of the banking license. xm@@ges from 0 to
8. Higher scores denote greater stringency.

Entry requirements

Private monitoring index

Barth et al.[(2006. 201Ba).

Barth et bl (2006. 201L3a).

Barth et al.[(2006. 201Ba).

Index of the incentives and caliizs provided by regulatory and supervisory authoriteeencourage the private mon- [Barth et al.[(2006. 201Ba).

itoring of banks. Index ranges from 0 to 12. Higher scorescatg greater regulatory empowerment of the monitoring

of banks by private investors.

Deposit insurance funds-to-total The size of the deposit insurance fund relative to total kesgets.
bank assets

Corporate governance Consolidated index of the six WodewBovernance Indicators by averaging.
Corporate governance (pca) Consolidated index of the sistdiide Governance Indicators by using principal compamerlysis.

Country characteristics

Barth et al.[(2006. 201Ba).

World Bank, own calc.

World Bank, own calc.

GDP growth Annual real GDP growth rate (in %). WDI database.
Inflation Log of the annual change of the GDP deflator. WDI database
HHI Herfindahl-Hirschman Index computed as the sum of thexsefimarket shares of a country’s domestic and foreigniWDI database.

banks.

Dummy variable that equals one if a financialisiis identified by Laeven and Valeridia (2012) in a countryafgiven
year, and zero otherwise.

Crisis dummy

Laeven and Valendia (2012).
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Appendix II: Additional regressions of a bank’s stock pemfi@ance.

The regressions estimate the relation between stock peafare and bank characteristics over the
period 1999-2012. We use the banks’ log annual buy-and-tedladn as our dependent variable.
The sample consists of 1,659 publicly traded internatibaaks from 74 countries. Stock market
data are retrieved frorfthomson Reuters Financial Datastreavhile financial accounting data
are taken from th&Vorldscopalatabase. Regulation variables come from Barth et al. @04:3d
country characteristics are retrieved from the World Bawborld Development Indicator (WDI)
Database. The regressions include all banks from our saangewe apply panel regression
with time-fixed and bank-fixedfiects using clustered robust standard errors (at the baek.lev
P-values are given in parentheses, *, **, and *** indicatatistical significance at the 10%, 5%,
and 1% levels, respectively. Adj.?Rs adjusted R-squared. Definitions of variables as well as
descriptions of the data sources are given in Appendix .

Model (1) Model (2)
HLM HLM
firm dev. country mean firm dev. country mean
Lagged return -0.015 -0.101 -0.024 -0.108  ***
(0.020) (0.025) (0.021) (0.025)
MES -0.003 -0.730 *=*  -0.014 -0.664  ***
(0.044) (0.137) (0.044) (0.140)
Beta 0.035 -0.237  * 0.018 -0.109
(0.052) (0.130) (0.051) (0.134)
Total assets 0.001 -0.009 * -0.002 -0.018  *x*
(0.003) (0.005) (0.003) (0.006)
Market-to-book -0.037 ¥ -0.041 **  -0.034 **  -0.037
(0.006) (0.006) (0.005) (0.006)
Leverage -0.000 -0.000 -0.000 -0.000
(0.000) (0.001) (0.000) (0.001)
Non-interest income 0.003 0.004 -0.003 -0.003
(0.009) (0.009) (0.009) (0.009)
Loans -0.131  w+* -0.149 * -0.153  **  -0.134 *
(0.035) (0.079) (0.034) (0.078)
Loan loss provisions -2.224  xxx -2.207  xxx -2.334  xxx -2.316 **=*
(0.668) (0.668) (0.666) (0.665)
Debt maturity -0.017 -0.150  xx* -0.022 -0.079
(0.014) (0.044) (0.014) (0.054)
Deposits 0.162  *** 0.048 0.145  *** 0.053
(0.038) (0.035) (0.037) (0.040)
Return on assets 0.036  *** 0.036  *** 0.036  *** 0.036  ***
(0.005) (0.005) (0.005) (0.005)
Tier-1-capital -0.003  *** 0.004 -0.003  ** 0.017
(0.000) (0.027) (0.000) (0.019)
Liquidity -4.276 -4.594 % 4341 v+ 4380
(1.205) (1.530) (1.203) (1.537)
Constant -0.199 * 0.075 **
(0.118) (0.037)
Bank FE Yes Yes
Industry FE Yes No
Accounting FE No Yes
N 10032 10025
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Figures and Tables

Figure 1: Time evolution of bank stock performances

The figure shows the time evolution of the annual buy-andtheturns across our full international sample of banks.
We report the 90%-quantiles (black bars) and the 10%-dlear{ireen bars) as well as the mean values (red areas) of
annual buy-and-hold returns.
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The figure shows the time evolution of the annual buy-andmeturns across our full international sample of banks. ®ort the 10%- (green area) and

Figure 2: Time evolution of banks’ stock performances byntou

90%-percentiles (black bars) of annual buy-and-hold retim a given country.
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Table I: Distribution of bank years

The table shows the distribution of the 11,803 bank years ft899 to 2012 among the countries in our sample. The
international sample consists of 1,659 banks and is cartetftas documented in Sectidn 2 and by applying several

filters as introduced by Ince and Parter (2006) and Houlepall ().

Country  No. of bank-yearg Country  No. of bank-years
Abu Dhabi 28 Lebanon 3
Argentina 7 Lithuania 7
Australia 80 Luxembourg 5
Austria 98 Macedonia 4
Bahrain 10 Malaysia 128
Bangladesh 21 Malta 1
Belgium 25 Mauritius 3
Botswana 1 Mexico 2
Brazil 11 Namibia 2
Bulgaria 3 Netherlands 35
Canada 97 Norway 281
Chile 7 Oman 21
China 69 Pakistan 30
Colombia 1 Peru 3
Croatia 4 Philippines 50
Cyprus 11 Poland 40
Czech Republic 9 Portugal 52
Denmark 441 Qatar 54
Dubai 13 Romania 2
Egypt 13 Russian Federation 32
Finland 32 Saudi Arabia 80
France 111 Serbia 3
Germany 167 Singapore 48
Greece 63 Slovakia 10
Hong Kong 97 Slovenia 3
Hungary 12 South Africa 62
Iceland 7 South Korea 9
India 80 Spain 118
Indonesia 25 Sri Lanka 21
Ireland 26 Sweden 63
Israel 79 Switzerland 148
Italy 398 Taiwan 57
Japan 1263 Thailand 110
Jordan 69 Turkey 74
Kazakhstan 6 Ukraine 1
Kenya 24 United Kingdom 138
Kuwait 35 United States 6660
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Table Il: Summary statistics.

This table shows selected descriptive statistics of viegabsed in our regressions. Between variation capturedifiieeences among the levels offérent banks
while within variation captures the deviation from indivi bank-specific means. The sample consists of 1,659 fpwihaded international banks from 74
countries over the period 1999-2012. Stock market dataediieved fromrhomson Reuters Financial Datastreavhile financial accounting data are taken from
theWorldscopealatabase. Regulation variables come from Barthlet al. E04r3d country characteristics are retrieved from the WBddk’s World Development
Indicator (WDI) Database. Definitions of variables as welldescriptions of the data sources are given in AppendixtalBssets is measured in billion U.S.

Dollars; the Systemic Size is given in terms of 10

Variable Observations  Observations Mean Std. Dev. Min Max  etwBen Variation  Within Variation
Banks Bank-years
Buy-and-hold return 1,659 11,803 0.053 0.398 -0.982 4.273 209 0.372
Beta 1,659 11,803 0.041 0.083 -0.531 1.760 0.092 0.045
Z-score 1,114 6,004 0.738 0.868 -4.998 6.726 0.669 0.583
MES 1,659 11,803 0.015 0.075 -0.111 1.819 0.042 0.066
SRISK (in million $) 1,656 11,757 239.333 2,256.150 0.000 7,900.000 1,000.012 1,914.664
ACoVaR 1,656 10,566 -0.897 4.947 -37.615 37.301 2.983 4.450
Total assets 1,661 11,814 15.272 2.138 10.598 22.285 2.076 .3900
Market-to-book 1,656 11,761 1.538 3.203 -293.851 93.803 12@. 2.823
Leverage 1,656 11,761 14.969 21.523 1.033 716.452 14.102 .6786
Non-interest income 1,659 11,806 0.362 4.890 -0.909 468.00 6.500 2.449
Loans 1,603 11,270 0.677 0.138 0 0.933 0.134 0.059
Loan loss provisions 1,600 11,248 0.007 0.019 -0.226 1.570 .0250 0.012
Debt maturity 1,644 11,648 0.499 0.293 0 1 0.256 0.191
Deposits 1,659 11,801 0.768 0.191 0 0.9922 0.184 0.059
Return on assets 1,558 10,644 1.090 1.417 -27.600 20.640 2515 0.964
Tier 1 capital 1,659 11,803 0.088 0.703 0.001 0.224 0.171 720.6
Tier-1-leverage ratio 1,214 6,770 0.0846 0.050 0 0.969 1.05 0.025
Tier-2-leverage ratio 1,125 6,205 0.015 0.016 0 0.455 @020 0.0078
Tangible equity ratio 1,089 5,570 0.0756002 0.048 0 0.900 05@. 0.022
Liquidity 1,643 11,362 -0.001 0.003 -0.140 0.000 0.003 2.00
Interconnectedness 1,599 9,619 0.073 0.065 0.009 0.578 500.0 0.053
Systemic size 1,659 11,803 .080 0335 Q000 1097 0249 Q117
Official Supervisory Power 1,586 10,114 12.281 2.169 4 16 2.002 .7950
Diversification Index 1,645 11,513 1.404 0.502 0 2 0.393 D.36
Entry requirements 1,645 11,440 7.480 0.789 0 8 0.697 0.477
Private Monitoring Index 1,628 11,295 8.966 1.189 5 11 0.999 0.798
Capital Requirements 925 3,678 6.785 1.322 3 10 1.211 0.637
Deposit insurance fund to total assets 1,317 5,808 .00® 0.056 -0.060 1.060 0.089 0.026
Corp. Governance (PCA) 1,659 11,803 -0.231 1.173 -4.157 073.2 1.088 0.325
Corp. Governance 1,659 11,803 1.192 0.500 -1.177 1.986 90.62 0.088
GDP growth 1,656 11,802 2.445 2.672 -13.127 26.750 2.552 071.6
Inflation 1,643 11,700 2.276 3.264 -21.582 75.271 3.688 @.13
HHI 1,448 10,039 0.088 0.066 -2.459 0.760 0.060 0.021
Crisis dummy 1,659 11,803 0.270 0.444 0 1 0.302 0.377
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Table IlI: Correlations of independent variables.

This table shows Pearson correlations between the indepewariables used in our main regressions. The samplests$il,659 pub-
licly traded international banks from 74 countries overpleeod 1999-2012. Stock market data are retrieved fflwmson Reuters Fi-
nancial Datastreamwhile financial accounting data are taken fromkerldscopealatabase. Regulation variables come from Barth et al.
(2013a) and country characteristics are retrieved fromWhdd Bank’s World Development Indicator (WDI) DatabaseefiDitions of
variables as well as descriptions of the data sources aga gnvAppendix |.

Logreturn MES ACoVaR SRISK Beta Z-Score Total Market- Leverage Non- Loans Loan loss Debt ma- Deposits Return on Tier 1 cap-
assets to-book interest provision turity assets ital
income

MES 0.107 1
ACoVaR 0.046 0.024 1
SRISK -0.080 0.145 -0.033 1
Beta -0.055 -0.143 -0.095 -0.018 1
Z-Score 0.279 -0.004 0.043 -0.169 0.106 1
Total assets -0.027 0.096 -0.040 0.246 0.042 -0.255 1
Market-to-book 0.116 0.015 0.005 -0.017 -0.009 0.242 0.025 1
Leverage -0.326 -0.038 -0.022 0.223 -0.023 -0.521 0.161 1160. 1
Non-interest income 0.003 0.005 -0.007 0.002 0.004 0.024 0230. 0.007 -0.011 1
Loans -0.051 -0.080 -0.018 -0.097 0.011 0.031 -0.151 -0.096 0.056 -0.086 1
Loan loss provision -0.131 -0.006 -0.022 0.022 0.031 -0.353 0.026 -0.080 0.119 -0.005 -0.005 1
Debt maturity -0.026 -0.001 -0.003 -0.028 0.049 -0.057 50.1 -0.058 0.089 0.010 0.142 0.037 1
Deposits 0.016 -0.029 0.048 -0.218 -0.081 0.032 -0.382 290.0 -0.115 -0.027 0.089 0.004 0.022 1
Return on assets 0.252 0.034 -0.004 -0.013 0.036 0.451 40.04 0.279 -0.313 0.089 -0.035 -0.400 -0.020 -0.200 1
Tier 1 capital 0.008 -0.003 0.000 -0.007 0.002 0.357 -0.034 .00® -0.020 0.002 0.000 0.001 0.014 0.012 0.021 1
Tier-1-leverage ratio 0.020 -0.026 -0.004 -0.097 0.095 56.3 -0.383 0.016 -0.223 0.042 0.037 0.059 -0.006 0.028 0.209  .9950
Tier-2-leverage ratio 0.030 0.032 -0.008 -0.003 -0.038 02p. 0.191 0.038 -0.014 0.060 0.086 0.094 0.005 -0.154 0.018 .0560
Tangible equity ratio 0.080 -0.035 0.038 -0.111 0.151 0.530 -0.384 0.039 -0.371 0.043 0.058 0.025 -0.039 0.039 0.302 160.8
Systemic Size -0.018 0.018 -0.014 0.193 -0.014 -0.092 0.345 0.010 0.062 0.004 -0.127 0.001 -0.080 -0.234 0.014 -0.010
Liquidity 0.030 -0.040 -0.013 0.034 0.146 0.050 0.296 0.031  -0.067 0.011 -0.064 -0.022 -0.052 -0.029 0.037 -0.002
Interconnectedness -0.094 -0.098 -0.034 -0.008 0.330 470.0 -0.040 -0.021 0.022 -0.006 0.018 0.031 0.035 0.023 -0.034 -0.005
Capital requirements -0.115 -0.050 0.039 -0.040 0.131 @®.06 -0.249 -0.089 -0.010 -0.135 -0.028 0.000 0.189 0.251 0.007 0.056
Activity Restrictions -0.009 -0.044 0.057 -0.165 -0.005 042 -0.279 -0.014 -0.091 -0.033 -0.019 -0.015 0.065 0.418 .03D 0.004
Entry requirements -0.041 0.027 -0.056 -0.008 0.132 0.152 0.113 -0.007 -0.076 -0.001 0.026 0.059 0.011 -0.077 0.035 0200.
Diversification index 0.120 0.035 0.033 -0.022 -0.058 0.144 0.228 0.017 0.042 0.027 0.017 -0.118 0.012 0.076 -0.010 20.00
Official superivsory power  -0.083 -0.037 -0.034 -0.116 0.001 019. -0.333 -0.040 -0.110 -0.125 -0.049 0.031 0.108 0.491 0940. 0.013
Private monitoring index -0.069 0.007 -0.018 -0.029 0.096 .088 -0.098 -0.014 -0.020 -0.015 0.001 0.091 0.079 0.298 1020. 0.017
Deposit insurance 0.003 0.030 0.045 -0.005 -0.027 -0.070  .2310 -0.004 -0.054 -0.020 -0.038 -0.037 -0.042 -0.030 0.125 -0.002
Governance 0.004 0.072 -0.025 0.026 -0.158 -0.041 -0.223  .0690 0.059 -0.003 -0.005 -0.132 0.087 -0.029 -0.101 -0.004
Governance (pca) -0.031 0.015 0.043 -0.068 -0.120 -0.197  0460. -0.077 0.181 0.027 0.044 0.046 0.008 0.227 -0.171 -0.013
GDP growth 0.097 -0.110 0.007 -0.060 -0.021 0.224 -0.028 0D.1 -0.222 -0.021 -0.018 -0.161 -0.180 -0.013 0.301 0.008

HHI 0.047 0.100 0.017 -0.010 -0.069 0.007 0.108 0.012 -0.001 -0.001 -0.045 -0.048 -0.060 0.055 0.004 -0.004




LY

Table IlI: Correlations of dependent variables (continued

Tier-1-leverage Tier-2- Tangible equity ratio  Systemldquidity InterconnCapital requirements  Activitfntry requirements  DiversifPfficial supervisory power PrivateDeposit insurance  Governan€overnance (pca) GDPIHI

leverage Size restric- cation moni- growth
tions index toring
index
Tier-1-capital
Tier-1-leverage 1
Tier-2-leverage 0.066 1
Tangible equity ratio 0.813 0.023 1
Systemic Size -0.115 0.030 -0.117 1
Liquidity -0.062 -0.012 -0.090 0.062 1
Interconnectedness 0.054 -0.014 0.084 -0.018 0.062 1
Capital requirements 0.188 -0.131 0.172 -0.133 -0.056 .13 1
Activity restrictions 0.093 -0.140 0.073 -0.250 0.058 @01 0.340 1
Entry requirements 0.191 -0.109 0.093 -0.037 -0.046  0.080 .1860 -0.146 1
Diversifi- cation index -0.128 0.010 -0.049 0.051 0.045 46.0 -0.278 -0.086 -0.008 1
Official supervisory power 0.150 -0.235 0.026 -0.167 0.053 ®.05 0.320 0.438 0.073 -0.072 1
Private monitoring index ~ 0.183 -0.186 0.062 -0.092 0.011 068. 0.337 0.121 0.325 0.219 0.411 1
Deposit insurance 0.028 0.120 0.070 -0.026 -0.119  -0.021 1140. 0.181 -0.154 -0.399 -0.093 -0.395 1
Governance -0.099 -0.116 -0.200 0.016 -0.089 -0.121 -0.022 -0.162 -0.017 -0.102 0.099 -0.012 0.251 1
Governance (pca) -0.115 0.033 -0.044 -0.120 -0.082  -0.037 0.115 0.195 -0.189 0.145 -0.096 -0.032 0.028 0.030 1
GDP growth 0.085 0.096 0.206 0.042 0.057 0.016 -0.101 0.026 0.083 0.086 -0.038 -0.225 0.132 -0.269 -0.205 1
HHI -0.057 -0.033 -0.058 0.056 0.048  -0.040 -0.393 -0.092 .048 0.192 -0.105 -0.003 0.065 0.108 0.202 0.055 1




Table IV: Bank capital and banks’ stock performance.

The regressions estimate the relation between stock peafaze and bank characteristics over
the period 1999-2012. We use the banks’ log annual buy-ahdieturn as our dependent
variable. The sample consists of 1,659 publicly tradedriv@gonal banks from 74 countries.
For Models (5) and (6), the data is divided into two subsaspl€he first subsample (Model
(5)) consists of banks whose Tier 1 capital ratio is aboventiean while the second subsample
(Model (6)) consists of banks whose Tier 1 capital ratio iEWwethe mean. Model (7) includes
all banks for which a Capital Requirements Index realizai® available. Stock market data
are retrieved fromifhomson Reuters Financial Datastreamhile financial accounting data are
taken from theWorldscopedatabase. Regulation variables come from Barthlet al. @04&B8d
country characteristics are retrieved from the World Baworld Development Indicator (WDI)
Database. The regressions include all banks from our saangewe apply panel regression
with time-fixed and bank-fixedfiects using clustered robust standard errors (at the baek.lev
P-values are given in parentheses, *, **, and *** indicatatistical significance at the 10%, 5%,
and 1% levels, respectively. Adj.?Rs adjusted R-squared. Definitions of variables as well as
descriptions of the data sources are given in Appendix .

Model (1) Model (2) Model (3) Model (4) Model (5) Model (6) Meti(7)
oLs HLM HLM HLM oLs oLs oLs oLs

firm dev. country mean firm dev. country mean firm dev. counteam

Lagged return -0.142 ** -0.014 -0.100 **  -0.019 -0.276 ** -0.014 -0.294 ** 0263 ** -0.116 ** -0.178 ** -0.184 ***
(0.019) (0.020) (0.025) (0.026) (0.030) (0.026) (0.031) .022) (0.029) (0.026) (0.030)
MES -0.171 *  -0.003 -0.724 *=  0.063 -1.217 == 0.067 -1.035%**  -0.194 ** -0.045 -0.289 **  .0.243 *
(0.072) (0.044) (0.137) (0.059) (0.212) (0.063) (0.242) .063) (0.116) (0.088) (0.134)
Beta -0.205 ** 0.018 -0.255 * 0.001 -0.310 **  -0.024 -0.274 * 202 *  -0.143 -0.309 * -0.447 **
(0.089) (0.051) (0.131) (0.063) (0.145) (0.065) (0.148) .120) (0.105) (0.171) (0.191)
Total assets -0.205 **  0.002 -0.009 0.009 ** 0.008 0.009 ** .002 -0.362 **  -0.214 **  -0.224 *** -0.404
(0.022) (0.003) (0.005) (0.004) (0.008) (0.004) (0.007) .089) (0.033) (0.034) (0.066)
Market-to-book -0.052 ** -0.037 ** -0.041 ** -0.031 ** 0033 ** -0.035 ** -0.036 ** -0.081 ** -0.125 ** -0.033 *** 0114 ***
(0.013) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) .018) (0.017) (0.012) (0.027)
Leverage 0.000 -0.000 0.000 -0.001 0.000 -0.000 0.000 0.000 0.003 ** 0.000 0.004 ***
(0.001) (0.000) (0.001) (0.000) (0.001) (0.000) (0.001) .0Q0) (0.001) (0.001) (0.001)
Non-interest income -0.021 -0.002 -0.001 0.004 0.004 D.01 -0.010 -0.001 -0.022 -0.003 -0.045
(0.017) (0.009) (0.009) (0.011) (0.011) (0.013) (0.013) .002) (0.032) (0.015) (0.061)
Loans -0.266 ** -0.127 ** -0.139 -0.184 ** -0.105 -0.242 * -0.201 * -0.186 -0.269 ** -0.208 * -1.015 ***
(0.073) (0.034) (0.078) (0.048) (0.102) (0.049) (0.108) .140) (0.130) (0.108) (0.156)
Loan loss provisions -2.137 ** -2.193 ¥+ 2,176 ** -3.035 **  0.108 -3.174 **  -0.191 0.031 -2.720 ** -1.544 -2.725 *
(0.920) (0.667) (0.667) (0.877) (1.126) (0.870) (1.049) .087) (1.261) (1.600) (1.575)
Debt maturity -0.013 -0.017 -0.153 0.007 -0.122 ** -020 -0.104 * 0.070 * 0.006 -0.031 0.049
(0.022) (0.014) (0.043) (0.021) (0.058) (0.021) (0.060) .087) (0.030) (0.034) (0.053)
Deposits 0.212 ** 0.166 ** 0.054 0.300 **  0.101 ** 0.353 *= 0.208 ** 0.617 ** 0.137 0.266 * 1.017
(0.081) (0.036) (0.035) (0.052) (0.051) (0.054) (0.056) .178) (0.126) (0.147) 0.171)
Return on assets 0.034 ** 0.036 *** 0.037 *** 0.045 ** 0.048** 0.044 ** 0.046 *** 0.048 *** 0.024 ** 0.048 *** 0.046 ***
(0.009) (0.005) (0.005) (0.006) (0.006) (0.006) (0.006) .010) (0.010) (0.014) (0.016)
Tier-1-capital -0.003 ** -0.003 ***  0.001 -0.002 **  0.003 0.753
(0.000) (0.000) (0.029) (0.000) (0.727) (0.542) *
Liquidity -8.245 *** 4388 *** 4687 ** 5670 *** -4829 *** 5077 ** 3777 ** -4.559 ** -8.082 ** -5.690 -15.031 *
(2.199) (1.199) (1.528) (1.377) (1.778) (1.446) (1.775) 112) (2.025) (5.505) (8.186)
Tier-1-leverage ratio 0.172 -0.534 *
(0.130) (0.316)
Tier-2-leverage ratio -0.158 4.329 ¥
(0.325) (0.731)
Tangible equity ratio -1.289
(0.319)
Capital requirement deviation -0.038 **
(0.017)
Constant 3.010 *** 0.024 -0.065 -0.045 4.904 3054 **  gB4 v 6,108
(0.352) (0.034) (0.148) (0.150) (0.640) (0.497) (0.618) .048)
Fixed dfects Yes Yes Yes Yes Yes Yes Yes Yes
N 10032 10032 5975 5731 6095 4923 5109 3320
N cluster 1519 1120 1043 1048 865
R? 0.3 0.4 0.4 0.3 0.4
Adj. R? 0.32 0.35 0.39 0.33 0.40
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Table V: Bank risk and banks’ stock performance.

The regressions estimate the relation between stock peafure and bank characteristics over the
period 1999-2012. We use the banks’ log annual buy-and-tedladn as our dependent variable.
The sample consists of 1,659 publicly traded internatibaaks from 74 countries. Stock market
data are retrieved fromfthomson Reuters Financial Datastreavhile financial accounting data
are taken from th&Vorldscopalatabase. Regulation variables come from Barth et al. @04:3d
country characteristics are retrieved from the World Bawborld Development Indicator (WDI)
Database. The regressions include all banks from our saangewe apply panel regression
with time-fixed and bank-fixedfiects using clustered robust standard errors (at the baek.lev
P-values are given in parentheses, *, **, and *** indicatatistical significance at the 10%, 5%,
and 1% levels, respectively. Adj.?Rs adjusted R-squared. Definitions of variables as well as
descriptions of the data sources are given in Appendix .

Model (1) Model (2) Model (3)
oLS HLM HLM HLM
firm dev. country mean firm dev. country mean firm dev. counteam
Lagged return -0.153 ** -0.016 -0.119 ** -0.017 -0.116 ** -0.012 -0.301 ***
(0.021) (0.022) (0.027) (0.020) (0.025) (0.025) (0.031)
ACoVaR -0.000 0.000 0.007 **
(0.001) (0.001) (0.003)
Beta -0.193 ** -0.009 -0.226 * 0.013 -0.158 -0.038 -0.351 **
(0.088) (0.052) (0.128) (0.050) (0.131) (0.062) (0.145)
Total assets -0.219 ** -0.001 0.000 0.002 -0.002 0.008 2Q.0 ***
(0.024) (0.003) (0.006) (0.002) (0.005) (0.004) (0.008)
Market-to-book -0.049 ** -.0.032 *** -0.038 *** -0.037 *** 0.042 *** -0.026 *** -0.028 ***
(0.013) (0.006) (0.006) (0.006) (0.006) (0.008) (0.008)
Leverage 0.000 -0.001 -0.001 -0.000 0.000 0.001 0.002 **
(0.001) (0.000) (0.001) (0.000) (0.001) (0.001) (0.001)
Non-interestincome  -0.033 -0.007 -0.006 -0.007 -0.006 00b. -0.004
(0.026) (0.0112) (0.0112) (0.009) (0.009) (0.010) (0.010)
Loans -0.209 ** -0.125 *** -0.191 ** -0.131 **  -0.191 ** -0196 *** -0.071
(0.077) (0.034) (0.096) (0.034) (0.078) (0.048) (0.106)
Loan loss provisions  -2.334 **  .2.399 ** .2.381 ** 2367 ** -2.349 ** 2206 ** 1762
(0.918) (0.666) (0.666) (0.666) (0.666) (0.853) (1.298)
Debt maturity -0.018 -0.175 **  0.009 -0.090
(0.014) (0.043) (0.020) (0.063)
Deposits 0.161 *** -0.026 0.314 **  0.215 ***
(0.036) (0.034) (0.051) (0.053)
Return on assets 0.034 **  (0.033 ** (0.032 *** 0.037 ***  0.036*** 0.045 **  (0.048 ***
(0.009) (0.005) (0.005) (0.005) (0.005) (0.007) (0.007)
Tier-1-capital -0.003 ** -0.003 **+*  0.018 -0.003 ** -0.02 0.079 -0.842 **
(0.000) (0.000) (0.027) (0.000) (0.046) (0.137) (0.337)
Liquidity -7.544 ** 3709 *** -3.863 ** -4.286 ***  -4.412 *** 5716 *** 5287 **
(2.496) (1.186) (1.576) (1.199) (1.516) (1.337) (1.732)
SRISK -0.001 -0.087 ***
(0.002) (0.016)
Z-score 0.026 ** 0.116 ***
(0.013) (0.024)
Constant 3.289 *** 0.039 0.032 -0.060
(0.358) (0.035) (0.033) (0.143)
Fixed dfects Yes Yes Yes Yes
N 9112 9112 10032 5920
N cluster 1531
R? 0.3
Adj. R? 0.30
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Table VI: Regulatory environment and banks’ stock perfarosa

The regressions estimate the relation between stock peiftoe and bank characteristics as well
as regulatory variables over the period 1999-2012. We usdadmks’ log annual buy-and-hold
return as our dependent variable. The sample consists %9 publicly traded international banks
from 74 countries. Stock market data are retrieved fidmmmson Reuters Financial Datastream
while financial accounting data are taken from iWerldscopedatabase. Regulation variables
come from Barth et all (2013a) and country characteristiesretrieved from the World Bank’s
World Development Indicator (WDI) Database. The regrassioclude all banks from our
sample and we apply panel regression with time-fixed and Hizad dfects using clustered
robust standard errors (at the bank level). P-values arengiv parentheses, *, **, and ***
indicate statistical significance at the 10%, 5%, and 1%sevespectively. Adj. Ris adjusted R-
squared. Definitions of variables as well as descriptiotlsaélata sources are given in Appendix I.

Model (1) Model (2) Model (3) Model (4) Model (5) Model (6) Meti(7)
oLs HLM oLs HLM oLs oLs oLs oLs oLs
firm dev. country mean firm dev. country mean
Bank-level-characteristics
Lagged return -0.125 **  -0.004 -0.101 ** -0.150 *** -0.012 -0.107 ** -0.136 ** -0.093 ** -0.136 *** -0.139 ** -0.099 ***
(0.020) (0.021) (0.027) (0.020) (0.021) (0.025) (0.020) .023) (0.020) (0.021) (0.023)
MES -0.184 ** -0.001 -0.762 ***  -0.144 ** 0.010 -0.749 ¥ @79 ** -0.157 ** -0.178 ** -0.159 ** -0.187 **
(0.072) (0.045) (0.139) (0.072) (0.045) (0.148) (0.073) 0T8) (0.073) (0.073) (0.077)
Beta -0.223 ** 0.014 -0.521 **  -0.200 ** 0.022 -0.311 ** -05p **  -0.118 -0.195 ** -0.208 ** -0.101
(0.090) (0.052) (0.139) (0.091) (0.052) (0.135) (0.091) .092) (0.089) (0.092) (0.092)
Total assets -0.208 ***  0.002 -0.012 ** -0.200 ***  0.004 -@p -0.234 ** 0199 **  -0.214 **  -0.202 ***  -0.204 ***
(0.023) (0.003) (0.006) (0.023) (0.003) (0.006) (0.024) 028) (0.023) (0.023) (0.025)
Market-to-book -0.050 ** -0.035 *** -0.038 *** -0.048 *** -0.037 *** -0.041 *** -0.051 *** -0.065 ** -0.0560 *** -0.045 *** -0.062 ***
(0.013) (0.006) (0.006) (0.012) (0.006) (0.006) (0.013) 010) (0.013) (0.012) (0.016)
Leverage 0.000 -0.000 -0.000 0.000 -0.000 0.000 0.000 0.000 0.000 0.001 0.000
(0.001) (0.000) (0.001) (0.001) (0.000) (0.001) (0.001) .000) (0.001) (0.001) (0.001)
Non-interest income -0.018 -0.005 -0.004 -0.026 -0.002 00D. -0.019 -0.008 -0.023 -0.022 -0.008
(0.017) (0.009) (0.009) (0.018) (0.009) (0.009) (0.017) 019) (0.017) (0.017) (0.019)
Loans -0.236 **  -0.117 ** -0.140 -0.241 **  -0.122 ** 0.4 * -0.252 **  .0.197 ** -0.247 ** -0.236 ** -0.189 **
(0.073) (0.034) (0.086) (0.073) (0.034) (0.083) (0.074) .078) (0.074) (0.074) (0.078)
Loan loss provisions -1.764 * -1.986 **  -1.968 ** 2577 * 2354 ** 2337 *+ 1901 ** -1.783 * -2.221 ** -2.317 ** -1.999 *
(0.955) (0.685) (0.685) (0.948) (0.685) (0.685) (0.941) .082) (0.963) (0.971) (1.109)
Debt maturity -0.018 -0.024 * -0.077 -0.016 -0.016 -0.169 * **-0.015 -0.029 -0.020 -0.018 -0.032
(0.023) (0.014) (0.047) (0.023) (0.014) (0.045) (0.022) 0. (0.022) (0.022) (0.023)
Deposits 0.199 ** 0.185 **  0.107 *** 0.172 ** 0.188 **  0.097 ** 0.191 ** 0.216 ** 0.210 ** 0.197 ** 0.229 ***
(0.083) (0.038) (0.040) (0.082) (0.038) (0.038) (0.082) .087) (0.083) (0.083) (0.087)
Return on assets 0.036 ** 0.036 ** 0.036 ** 0.034 ** 0.037** 0.037 ** 0.036 ** 0042 ** 0.035 ** 0.035 ** 0.041 ***
(0.009) (0.005) (0.005) (0.009) (0.005) (0.005) (0.009) .010) (0.009) (0.009) (0.011)
Tier-1-capital -0.003 ** -0.003 **  0.021 -0.003 ** -0.08 *** 0.012 -0.003 ** -0.003 ** -0.003 ** -0.003 *** -0.003 ***
(0.000) (0.000) (0.018) (0.000) (0.000) (0.023) (0.000) .000) (0.000) (0.000) (0.000)
Liquidity -9.676 *** -3.705 ** -2.931 -7.654 ** 4548 *** 5002 ***  -7.707 *** 9705 *** -8.076 ** -7.749 ** -9.077 **
(3.591) (1.858) (2.131) (2.114) (1.213) (1.548) (2.171) 5T8) (2.216) (3.603) (3.666)
Regulatory environment
Private monitoring index -0.029 *** -0.027  ** -0.013 * -0.028 ***
(0.006) (0.005) (0.007) (0.009)
Diversification Index -0.116 ** -0.037  *** -0.095 **
(0.018) (0.013) (0.020)
Activity restrictions 0.034 ***
(0.006)
Official Supervisory Power 0.014 ** 0.015 **
(0.006) (0.006)
Entry requirements -0.057 ** -0.053 ** -0.042 **
(0.012) (0.012) (0.017)
Constant 3.261 ¥ 0.207 **  3.075 *** 0.068 * 3.135 ** 2,653 *** 3501 *** 3518 ** 3204 ***
(0.362) (0.047) (0.363) (0.038) (0.368) (0.388) (0.367) 3M@) (0.419)
Fixed efects Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 9670 9670 9835 9835 9765 8687 9762 9580 8567
N cluster 1495 1506 1507 1457 1503 1486 1439
R? 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Adj. R? 0.32 0.33 0.32 0.35 0.32 0.32 0.35
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Table VII: Regressions of a bank’s stock performance aref@onnectedness.

The regressions estimate the relation between stock peaiftze and a bank’s interconnectedness
with other banks, bank characteristics, and regulatonals over the period 1999-2012. We use
the banks’ log annual buy-and-hold return as our dependgighie. The sample consists of 1,659

publicly traded international banks from 74 countries.cRtmarket data are retrieved froimom-
son Reuters Financial Datastreawhile financial accounting data are taken from YNerldscope
database. Regulation variables come from Barthlet al. @04:3d country characteristics are re-
trieved from the World Bank’s World Development Indicatd¥Dl) Database. The regressions
include all banks from our sample and we apply panel regrassith time-fixed and bank-fixed
effects using clustered robust standard errors (at the baak.|&+values are given in parentheses,
* ** and *** indicate statistical significance at the 10%%§ and 1% levels, respectively. Adj.
R? is adjusted R-squared. Definitions of variables as well asmijgtions of the data sources are

given in Appendix |.

Variable Model (1) Model (2) Model (3) Model (4) Model (5)
Bank-level characteristics
Lagged return -0.201  *** -0.189  w* -0.214  w* -0.199  w -021 A
(0.000) (0.000) (0.000) (0.000) (0.000)
MES -0.187 ** -0.2 A -0.165 ** -0.189 ** -0.19 **
(0.015) (0.010) (0.034) (0.015) (0.017)
Total assets -0.218  xx* -0.228  xxx -0.219  xx* -0.233  w* -0.24  w*
(0.000) (0.000) (0.000) (0.000) (0.000)
Market-to-book -0.049  w -0.048  xx* -0.046  ** -0.048  xxx -0.042
(0.000) (0.000) (0.000) (0.000) (0.001)
Leverage 0.000 0.000 0.000 0.000 0.000
(0.995) (0.912) (0.982) (0.716) (0.738)
Non-interest income -0.009 -0.003 -0.013 -0.01 -0.004
(0.734) (0.907) (0.643) (0.712) (0.893)
Loans -0.368  *** -0.338  *** -0.349  wxx -0.355  *** -0.348  w*
(0.000) (0.000) (0.000) (0.000) (0.000)
Loan loss provisions -2.93 -2.408 * -3.216  ** -2.904  ** &2
(0.018) (0.059) (0.013) (0.024) (0.030)
Debt maturity 0.01 0.006 0.008 0.005 0.008
(0.704) (0.820) (0.766) (0.837) (0.771)
Deposits 0.244  *** 0.242  **= 0.211 ** 0.247  *** 0.25  **
(0.008) (0.010) (0.021) (0.008) (0.007)
Return on assets 0.037  *** 0.04  wxx 0.039 % 0.039  wx* 0.041 *
(0.001) (0.001) (0.001) (0.001) (0.001)
Tier-1-capital -0.004  x* -0.003  x** -0.003  xx* -0.003  w* -0.003  x**
(0.000) (0.000) (0.000) (0.000) (0.000)
Liquidity -10.679  *** -11.287  *** -9.678  x* -10.568  *** -9.442  **
(0.002) (0.008) (0.005) (0.003) (0.029)
Interconnectedness -0.181  ** -0.17 -0.195 -0.17 A63
(0.014) (0.023) (0.008) (0.020) (0.028)
Regulatory environment
Private monitoring index -0.044  xx* -0.031
(0.000) (0.000)
Diversification index -0.098  *** -0.07 A
(0.000) (0.003)
Entry requirements -0.066  *** -0.064  ***
(0.000) (0.000)
Fixed efects Yes Yes Yes Yes Yes
N 8,078 7,768 7,902 7,843 7,696
R? 0.34 0.34 0.35 0.34 0.34
Adj. R? 0.34 0.34 0.35 0.34 0.34
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Table VIII: Systemic size and bank’s stock performance.

The regressions estimate the relation between stock peaifize and bank characteristics as well as regulatory Vesialer the period
1999-2012. We use the banks’ log annual buy-and-hold retsiour dependent variable. The sample consists of 1,65&|yuibhded
international banks from 74 countries. Stock market dagaretrieved fromrhomson Reuters Financial Datastreavhile financial
accounting data are taken from WWerldscopelatabase. Regulation variables come from Barth et al. @848 country characteristics
are retrieved from the World Bank’s World Development Iradar (WDI) Database. The regressions include all banks fsansample
and we apply panel regression with time-fixed and bank-fixBetts using clustered robust standard errors (at the baaR.I&+values
are given in parentheses, *, **, and *** indicate statistis@nificance at the 10%, 5%, and 1% levels, respectively. Rélis adjusted
R-squared. Definitions of variables as well as descriptairibe data sources are given in Appendix .

[AS]

Variable Model (1) Model (2) Model (3) Model (4) Model (5) Meli(6) Model (7) Model (8)
Bank-level characteristics
Lagged return -0.129 ol -0.141 il -0.131 il -0.131 Fokk -0082 Fokk -0.112 Fork -0.138 Fokk -0.123 Fokk
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .000)
MES -0.233 Fkk -0.224 Foxk -0.229 Fkk -0.203 Fkk -0.25 Fokk -0.201 il -0.241 il
(0.001) (0.001) (0.001) (0.005) (0.000) (0.005) (0.001)
Beta -0.392 i -0.398 b -0.384 i -0.388 ok -0.284 ok -0.411 b -0.374 ok -0.39 b
(0.000) (0.000) (0.000) (0.000) (0.001) (0.000) (0.000) .000)
Systemic size -43.847 -36.983 -40.431 -50.773 -199.782 **119-369 -77.285 -101.203
(0.280) (0.346) (0.341) (0.201) (0.049) (0.161) (0.398) .218)
Market-to-book -0.049 i -0.046 b -0.047 b -0.049 i -0.063 b -0.047 il -0.045 i -0.047 i
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .000)
Leverage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001
(0.694) (0.696) (0.725) (0.704) (0.700) (0.659) (0.635) 4%3)
Non-interest income -0.011 -0.013 -0.012 -0.011 -0.001 020. -0.019 -0.013
(0.536) (0.591) (0.502) (0.521) (0.953) (0.573) (0.275) 4%3)
Loans -0.259 ol -0.233 il -0.254 il -0.24 il -0.165 *x -0.238 Fork -0.243 Fokk -0.251 Fokk
(0.000) (0.004) (0.001) (0.001) (0.035) (0.002) (0.001) .000)
Loan loss provisions -2.162 il -2.44 Fokk -2.223 ok -2.076 *x -1.883 -1.915 -2.781 Fork -2.369 Fork
(0.011) (0.006) (0.009) (0.016) (0.067) (0.032) (0.002) .009)
Deposits 0.434 kk 0.423 Fork 0.42 Fokk 0.426 Fork 0.413 Fork 0.409 il 0.38 kk 0.433 Fkk
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .000)
Return on assets 0.032 il 0.033 Fokk 0.032 Fokk 0.032 il 0.038 *** 0.033 Fork 0.032 Fkk 0.033 ek
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .000)
Tier-1-capital -0.003 il -0.003 i -0.003 i -0.003 il -0.003 b -0.003 il -0.003 i -0.003 i
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) .000)
Liquidity -8.467 ok -9.205 b -8.413 b -8.539 il -12.245 i -12.008 i -8.091 il -8.389 il
(0.000) (0.001) (0.000) (0.000) (0.001) (0.001) (0.000) .000)
ACoVaR 0
(0.960)
Regulatory environment
Governance (pca) 0.033 bl
(0.042)
Governance 0.102
(0.077)
Official Supervisory Power 0.014
(0.020)
Private monitoring Index -0.033 Hkk
(0.000)
Diversification Index -0.129 ok
(0.000)
Entry requirements -0.051 ki
(0.000)
Fixed dfects Yes Yes Yes Yes Yes Yes Yes Yes
N 10,149 9,108 10,149 10,149 8,793 9,782 9,951 9,875
R? 0.31 0.29 0.31 0.31 0.34 0.30 0.32 0.31
Adj. R?2 0.31 0.29 0.31 0.31 0.33 0.30 0.31 0.31




Table IX: Bank-specific and regulatory interactions.

The regressions estimate the relation between stock peafure and bank characteristics, a bank’s
interconnectedness with other banks, and regulatoryhlasaver the period 1999-2012. Table IV
reports the results of our baseline regressions over thedp#999-2012 using banks’ log annual
buy-and-hold return as our dependent variable. In additi@ur multivariate analyses, we include
several interaction terms. The sample consists of 1,658ghkraded international banks from
74 countries. Stock market data are retrieved fidmmson Reuters Financial Datastreavhile
financial accounting data are taken from Werldscopedatabase. Regulation variables come
from [Barth et al.|(2013a) and country characteristics atrgexeed from the World Bank’s World
Development Indicator (WDI) Database. The regressionsidecall banks from our sample and
we apply panel regression with time-fixed and bank-fixdats clustered robust standard errors
(atthe bank level). P-values are given in parentheses, ‘gritd *** indicate statistical significance
atthe 10%, 5%, and 1% levels, respectively. Adjisadjusted R-squared. Definitions of variables
as well as descriptions of the data sources are given in Appén

Model (1) Model (2) Model (3) Model (4) Model (5) Model (6) Metl(7)
Bank-level-characteristics
Loans -0.270 **  -0.552 ¥+ -0496 **  -0.274 ***  .0273 **  .0.149 * -0.318

(0.074) (0.127) (0.126) (0.075) (0.074) (0.079) (0.089)
Debt Maturity -0.014 0.032 0.017 -0.012 -0.015 -0.019 0.012

(0.022) (0.036) (0.036) (0.022) (0.022) (0.022) (0.025)
Tier-1-capital -0.003  ** -0.003  ***  -0.003  *** -0.003  **  .0.003  ***

(0.000) (0.000) (0.000) (0.000) (0.000)
Tier-1 leverage ratio -1.132 **

(0.492)
Tier-2 leverage ratio 2559
(0.894)
Interconnectedness 0.028
(0.068)

Crisis -0.079 =+  -0.055 0.145  *x* 0.113  *** 0.008 0.300  *** 0006

(0.026) (0.052) (0.030) (0.027) (0.026) (0.062) (0.022)
Interactions
Tier-1-capitalx crisis 1.238 ¥+

(0.300)
Tier-1 leveragex crisis 1.784  xx*

(0.510)
Tier-2 leveragex crisis -3.118  **
(1.457)
Leveragex crisis -0.006  ***
(0.001)
Debt maturityx crisis 0.005
(0.040)
Loansx crisis -0.421
(0.089)
Interconnectx crisis -0.911
(0.205)

Constant 2.864  *** 6.171 ¥ 5.585 2.885 ¥ 3.038  w* 2.927 *= 3.155  **

(0.371) (0.790) (0.773) (0.374) (0.369) (0.373) (0.441)
Fixed dfects Yes Yes Yes Yes Yes Yes Yes
N 10,032 5,975 5,731 10,032 10,032 10,032 8,078
N cluster 1,519 1,104 1,072 1,519 1,519 1,519 1,391
R? 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Adjusted R 0.32 0.35 0.34 0.33 0.32 0.32 0.34

53



	Introduction
	Data
	Sample construction
	Bank characteristics
	Regulatory and macroeconomic environment
	Additional variables controlling for possible government bailouts
	Bank stock performance

	The influence of regulation on stock performance
	Does stricter bank regulation lead to worse stock performance?
	Implicit bailout guarantees and bank stock performance
	Bank's stock performance during crises times
	Additional regressions

	Conclusion

