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Abstract

This paper distinguishes among various types of capital
and examines their effect on system-wide fragility. The
analysis finds that higher quality forms of capital reduce
the systemic risk contribution of banks, whereas lower
quality forms can have a destabilizing impact, particularly
during crisis periods. The impact of capital on systemic
risk is less pronounced for smaller banks, for banks
located in countries with more generous safety nets,

and in countries with institutions that allow for better
public and private monitoring of financial institutions.

The results show that regulatory capital is effective in
reducing systemic risk and that regulatory risk weights
are correlated with higher future asset volatility, but this
relationship is significantly weaker for larger banks. The
paper also finds that increased regulatory risk-weights not
correlated with future asset volatility increase systemic
fragility. Overall, the results are consistent with the
theoretical literature that emphasizes capital as a potential
buffer in absorbing liquidity, information, and economic
shocks reducing contagious defaults.
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1. Introduction

One of the important lessons of the 2008 finarmigis was that financial institutions need to be
subjected to more effective capital requirementst Bhile regulatory consensus has been to
focus on capital regulation, there has been lesseatent among economic theorists on the role
of capital. There is continued debate around pedgiwhat kinds of capital requirements are

needed and how to structure them. Another impbdamelopment after the crisis has been a
greater emphasis on systemic stability and macdgial regulation, which requires a focus

not on the risk of individual financial institutisnbut on an individual bank’s contribution to the

risk of the financial system as a whole.

In this paper we address both policy issues byystgdthe empirical relationship
between bank capital and systemic risk. Specificalle distinguish between various definitions
of capital and investigate their impact on measofesystem-wide fragility, using a bank-level
database of over 1,200 publicly traded banks i d&ecountries over the 1998 to 2012 time
period. Following Anginer, Demirguc-Kunt and Zhw({3), we use alternative measures of the
correlation in the risk taking behavior of banks ¢apture each individual institution’s
contribution to the risk of the financial system aswhole. Following Demirguc-Kunt,
Detragiache and Merrouche (2013), we distinguisbragat various types of capital and examine
their effects on these measures of systemic ftagili

We find that greater capital reduces system-widgility, consistent with the theoretical
literature that emphasizes capital as a potentiffieb in absorbing liquidity, information and
economic shocks. The empirical results suggestTiea 1 capital, which is of higher quality,
has the greatest impact on reducing systemic frtggivhile Tier 2 capital — which is less able to
absorb losses despite counting as part of capitas-the opposite, destabilizing effect. We find
that these results are more pronounced during rises ¢ears and for larger banks. The link
between capital and systemic risk is weaker in taeswith more generous safety nets, stronger
public monitoring and private information suggegtthese can substitute for capital in reducing

systemic fragility. We also find that higher regoky risk-weights are associated with higher



future asset volatility, indicating that risk expos calculations under Basel rules reflect the
riskiness of assets at least to some extent, aththis relationship is muted for larger banks,
which may be able to manipulate these weights. alinwe find that certain elements of
regulatory reforms after the 2008 crisis targetaygtemic risk — such as a stronger focus on
systemic supervision, conducting system-wide stiests, and use of countercyclical regulation -
have indeed led to a stronger link between cagitdlsystemic risk.

Our paper contributes to a large and growingrditee on bank capital and risk.
Notwithstanding the policy consensus, economic rieeaare split on the impact of capital on
bank risk. An important purpose of stricter capregulations is to ensure that banks can sustain
significant unexpected losses in the values ofabsets they hold while still honoring deposit
withdrawals and other obligations. Consistent witis argument numerous theories emphasize
the role of capital as a buffer to absorb earnhmarks (e.g., Repullo, 2004; Von Thadden, 2004).
Hence higher capitalization reduces bank risk armlelases its survival probability. Another
reason why capital requirements are thought totaleilzing is because they also make bank
owners have more “skin in the game,” improving tthiessk management, and curbing excessive
risk-taking incentives due to limited liability anphilout expectations. Consistent with this
argument, a number of theories emphasize how highpitalization improves the borrower
screening and risk monitoring functions of bank®réby reducing bank riskiness (Coval and
Thakor, 2005; Holmstrom and Tirole, 1997; Allen,riédi and Marquez, 2011; Mehran and
Thakor, 2011). Another set of theories emphasizentioral hazard angle, and focus on how
greater capitalization would lead to the choiceleds risky portfolios since risk-shifting
incentives would be limited ( Keeley, 1989; Keelmyd Furlong, 1990; Calomiris and Kahn,
1991; Rochet, 1992; Freixas and Rochet, 2008; Aeh&iehran, and Thakor, 2011).

However there are also other theories which argae higher capital regulations may
actually reduce bank stability. For example, Koghaad Santomero (1980) argue higher capital
may lead to higher portfolio risk, leading to gegdragility. Besanko and Kanatas (1996) argue
reduced moral hazard benefits of higher capital bepffset by the cost of lower effort exerted
by insiders whose ownership is diluted at higheele of capital. Calem and Rob (1999) suggest
a U-shaped relationship between bank capital asid rinitially at low levels of capital, banks
choose very risky portfolios to maximize the optigalue of deposit insurance. But as

capitalization increases and future insolvency bexo unlikely, risk-taking incentives are



curbed. Finally, at very high levels of capitatina, insolvency becomes so remote that
additional capital leads to increased risk-takiegduse banks want to benefit from the upside.

Given the conflicting predictions of theoreticabdels and policy interest in this issue,
there is also a growing empirical literature on thmpact of bank capital on risk, again with
mixed findings. Estrella, Park, and PeristianiQ@0examine the efficacy of different capital
ratios in predicting U.S. bank failures in the gail990s. They find that simple leverage
measures outperform risk-adjusted measures ofatapising a sample of European banks,
Angora et al. (2009) find a positive associatiotwaen bank risk and bank capital held in excess
of capital regulations. Bichsel and Blum (2004)estigate the relationship between the changes
in risk and changes in leverage for a panel of Swanks and again see a positive correlation
between levels of capital and bank risk-taking. B&@ banks, Berger and Bouwman (2013)
examine the impact of capital on individual bardgftity and market shares and find that while
capital improves survival probability, higher capihelps medium and large banks primarily
during crisis periods. Using an international saangli banks, Demirguc-Kunt, Detragiache and
Merrouche (2013) investigate whether bank stocurnst react differently to different types of
capital ratios, and find that a stronger capitadifpon was associated with stronger performance
during the latest crisis, particularly for largenka, and that this relationship was stronger when
capital is measured by leverage ratio rather tiskalrased ratios, and when higher quality forms
of capital are considered. Beltratti and Stulz (204lso find that large banks with more capital
had higher stock returns during the crisis, buséhiactors did not have a robust impact on bank
risk, as measured by the bank’s idiosyncratic Wdlatand distance-to default. Other papers
investigate the usefulness of risk weighted assetxluding that either they do not predict
market measures of risk (Das and Sy 2012), or grd&dink failure only when the risk of a crisis
is very low (Mariathasan and Merrouche, 2012). @gh, Engle and Pierret (2014) examining
the stress tests conducted by U.S. and Europeattaters find that when capital shortfalls are
measured relative to risk-weighted assets, theimgnéf financial institutions is very fierent
from stress tests conducted using publicly avadlatlormation. But, when capital shortfalls are
measured relative to total assets, they find simndaults.

We make a number of contributions to this literatuFirst, unlike the previous papers
that examine the impact of capital on risk, stoc&rket valuation or failure probabilities of

individual banks, our paper focuses on systemik. riHence, we do not examine solely



individual bank risk, but also the co-dependencéhose risks, therefore addressing the macro-
prudential regulation issues. This is consisterthwihe growing consensus to adjust capital
requirements to better reflect an individual barddstribution to the risk of the financial system
as a whole, as opposed to absolute level of riskmyf individual institution (Brunnermeier,
Crockett, Goodhart, Persaud, and Shin 2009, Fiah&tability Forum 2009a, 2009b). Second,
we are able to examine the relationship betweetesys risk and bank capital at the bank level,
for different measures of regulatory capital whuttrolling for a variety of bank characteristics
that may affect systemic risk. Third, the crosaestoy and panel nature of our data set allows us
to investigate the impact of institutional and regory environment on the capital-systemic risk
link, as well as the impact of latest regulatorgmges on this relationship. Finally, we examine
the extent to which regulatory risk weights reflefctture asset volatility, and whether
manipulation of risk weights contributes to systemmagility.

The rest of the paper is organized as follows.cti&e 2 describes the data and the
empirical methodology. Section 3 presents the gogbiresults and discusses the implications.

Section 4 concludes.

2. Data and Empirical M ethodology

2.1. Sample

We obtain bank level financial information from Bacope. We use stock market information
from Compustat Global for international banks atamtls market information from CRSP for
U.S. banks. The Bankscope database reports detbdance sheet and income statement
information for both public and private banks anders over 90% of the total banking assets in
a given country. The Compustat Global databaseiqe daily stock price information for both
active and delisted companies accounting for 98%hef global stock market capitalization.

CRSP is the standard source for stock price infaonaf U.S. companies

2.2. Measures of Systemic Fragility
As our focus is on systemic stability, insteadamiing at the absolute level of risk in individual
banks, we examine thentribution of each bank to the risk of the banking systena agole.

We measure systemic risk as a bank’s contribubahe banking system within a given country.



Since bank regulation and supervision are conduetedhe country level, from a policy
perspective, systemic risk measured at the coueus (as opposed to at the global level) is
more relevant. In addition, Acharya (2011) suggéisat banks will have incentives to take on
correlated risks if there is an implicit guaranprevided by the state to cover losses stemming
from a systemic crisis. Bertay, Demirguc-Kunt, afgizinga (2012) also suggest that financial
safety nets reduce bank internationalization bex@ternational banks are unlikely to be bailed
out by local governments of the overseas countviesre they operate.

In the aftermath of the financial crisis of 2007/GBere has been renewed interest
guantifying systemic risk inherent in the globahkiag sector (Acharya et al 2010, Adrian and
Brunnermeier 2012, Brownlees and Engle 2012, Huatgu, and Zhu 2009). Instead of
relying on a single measure of systemic risk cbotion, we use three measures commonly used
in the literature.

The first measure is the conditional value-at-ri§ovar) measure of Adrian and
Brunnermeier (2011). It is the value-at-riskaf) of the financial system conditional on
institutions being under distress. A financialtitugion’s contribution to systemic risk is the
difference betweefovarconditional on the institution being under disgrasd theCovarin the
normal state of the institution. Following Adriand Brunnermeier (2011), we compute a time-
series ofCovar measures for each bank using quantile regressiodsa set of macro state

variables. In particular, we run the following qtiée regressions:

Riy =i+ yMy_q + &t

Rm,t zocsystem|i+ Bsystem|i Ri,t + ysystem|th—1 + gsystem|i,t (1)

Above,R; . is the equity return for barikn weekt. R, . is the weekly value-weighted return of
all financial institutions in a given countryM,_, are lagged state variables, and include change
in the 3 month t-bill rateréte), the change in the term spreserin), weekly country stock index
return, volatility of the daily country stock indegturns over the past 4 weeks. We use weekly
stock returns from Compustat Global for internagiofinancial firms and weekly stock market
information from CRSP for U.S. financial firms. e aggregate market index, we use the

country stock index in which the financial firmirecorporated.



Covarvariable is computed as the change inMheof the system when the institution is
at theq™ percentile (or when the institution is in distdessnus theVar of the system when the

institution is at the 50% percentile:

ACovarSystem{ = Bl ... (I?ft - R/fW’) (2)
We compute theACovar measure a§=5% for each financial institution in our sample an
rolling three year time periods, in order to accamdate the time varying business conditions
(Moore and Zhou 2011). Finally, we invert t@evar variable, so that higher values indicate
greater systemic risk.

The second measure of systemic risk contributiothés Marginal Expected Shortfall
(MES measure described in Acharya et al (2010). Tystemic expected shortfall of an
institution describes the capital shortage a firgrfom would experience in case of a systemic
event. It is based on the notion that a shortédgauital is dangerous for the individual firm, but
becomes dangerous for the whole economy if it acpst when the rest of the banking sector is
also undercapitalized. Marginal Expected Shor{fdEES of a firm is the expected loss an equity
investor in a financial firm would experience ittmarket declined substantiallyJESmeasures
the average firm return on days when the markatwakole is in the tail of its loss distribution:

MES! =E(R;; | Ry < C) 3)

Above, R;, is the financial firm’s equity return and,, . is the aggregate market index return.
A systemic event is defined as a drop of the maridgx below a threshold, over a given time
horizon. The systemic event is thus denote@By< C. Acharya, Engle and Richardson (2012)
show thatMES can be used to set capital limits based on systesk contributions. Since the
book value of debt will be relatively unchanged rtgquity values fall bfMES a regulator can
require a bank to hold equity to satisfy a pruddntapital ratio otk% to make sure that the

kxDeb ti,t
(1-k)x(1+MES; )

systemic risk posed by the bank is zéfquity; , > . We computdMESusing a

threshold that corresponds to the index at its &0s&6 level over the previous one year of return



data® For this computation we use daily stock returnsif Compustat for international financial
firms and daily stock market information from CR&P U.S. financial firms. For the aggregate
market index, we use the country stock index inclwithe financial firm is incorporated. We
obtain the daily country stock indices data frormpastat Global.

The third measure, R-squared, is based on a comymuzeld measure in the study of
convergence of asset prices (Bekaert and Wang 208%gin and Solnik 1995, Bekaert and
Harvey 2000, and Bekaert, Hodrick and Zhang 201R\squared Rsq measures the total
variation of returns of a given bank explained bturns of all other banks in a given country.
Anginer, Demirguc-Kunt and Zhu (2014) use this nieasn studying the relationship between
competition and systemic risk in the banking sect®&®-squared is obtained from regressing
returns of an individual bank on average returnallobther banks in a given country. For each
banki, in countryj, in yeart, we run a time series regression of béaakwveekly returns on the

average return of other banks excluding biaitself:

n
1
Rijew = @ije+ Bije Z Ry jew + €ijew (4)
k=1,k+i

We follow Morck, Yeung, and Yu (2000) and Karoliiee, and Van Dijk (2011) and use the
logistic transformation of R-squared from the aboagression, which is equal kmy(rsq;;:) / (1-
rsg,t)), to measure systemic risk posed by banR-squared is only computed for banks with at
least twenty-six weeks of non-zero volume returatadn a year. In terms of measuring co-
dependence, using R-squared has advantages ownatile measures as described in
Pukthuanthong and Roll (2009) and Bekaert and Wang9). Higher R-squared for a given
bank suggests that a bank may be exposed to sisulaces of risk as other banks in a given
country, and also suggests that there may be clsaohmter-dependency between the bank and
others in a given country. Both interconnectedraasd common exposure to risk makes the

banking sector more vulnerable to economic, ligyiend information shocks.

2.3. Capital and Control variables

2 We find similar results using changes in Merto87@) distance-to-default measure instead of stcatket returns
in the calculation of MES.



Following Demirguc-Kunt, Detragiache and Merrou¢B813) we use a number of alternative
definitions of capital. First set of capital ratiases risk-adjusted assets computed according to
Basel rules. We examine three ratios: Tier & P, and Tier 1 plus Tier 2 capital divided by
risk-adjusted assets and off-balance sheet expogiee 1l capital / rwa tier 2 / rwa andtotal
capital / rwg. Tier 1 capital is computed as the sum of shddendunds and perpetual, non-
cumulative preference shares. Tier 2 capital immaed as the sum of hybrid capital,
subordinated debt, loan loss reserves, and vatuaggerves. The second set of ratios uses non-
risk weighted assets. As before, we compute ratidsrespect to Tier 1, Tier 2, and Tier 1 plus
Tier 2 capital {jer 1 capital / ta tier 2 / ta andtotal capital / tarespectively). Finally we
examine common equity ratiodmmon / tacomputed as common equity divided by total assets
and tangible common equity rati@gible / t3, computed as tangible equity divided by tangible
assets. Capital ratios are obtained from Bankscope

In examining the relationship between capital apstesnic stability, we control for a
number of bank level variables. As with capitatias, bank level controls come from
Bankscope. For each bank, each year, we caladktiéve bank sizes{zg, which is the natural
logarithm of total assets of a given bank dividgdalberage total assets of other banks in a given
country; bank liquidity lfquid assets / tawhich is liquid assets divided by total assetéiance
on deposits for fundingdéposits / tg which is deposits divided by total assets; agsetity
(loan loss provisions / yawhich is loan loss provisions divided by totateis; business model
(net loans / tawhich is net loans divided by assets. When wanexre manipulation of risk
weights, we control for earningedrnings / total loanswhich is net income divided by total
gross loans. We winsorize all financial ratiostat £ and 99' levels of their distributions to
correct for potential data entry errors and redheanfluence of outliers.

As mentioned in the introduction we are interestethe impact of the larger regulatory
and institutional framework on the capital and sgst stability relationship. In particular,
capital may act as a substitute in reducing systersk for poor institutional environments that
do not allow for efficient public and private maing of banks. We consider three groups of
institutional variables. The first set of variableneasure the strength of public and private
monitoring in each country. Theupervisory poweris an index measuring supervisory
authorities’ power and authority to take specifieyentive and corrective actions. The measure

ranges from zero to fourteen, with fourteen indigatthe highest power of the supervisory



authorities. Thedeposit insurancevariable indicates whether a country has expligposit
insurance (Yes=1/No=0) and whether depositors viildhg compensated the last time a bank
failed (Yes=1/No=0). The variable ranges from @toFor both variables, data is obtained from
the World Bank regulation and supervision survegscdbed in Barth, Caprio, and Levine
(2008).

The second set of institutional variables captafermation asymmetry in the lending
market. Based on the notion that efficient priva®nitoring depends on information
availability and sharing (Djankov, McLiesh, and &fdr 2007), we use the depth of credit
information sharing dredit info depth from the World Bank Doing Business Survey as a
measure of private monitoriigThis variable ranges from zero to six, with highelues
indicating deeper credit information. From the sadata source, we also create two dummy
variables indicating whether a public credit regigpublic registry) or a private credit bureau
(private bureau) operates in a given country.

Finally, the third set of variables measure infotioratransparency in the banking sector.
The rated variable measures the fraction of ten biggest bamaksd by international rating
agencies. Thaudit variable indicates whether an external audit isuireg of the financial
statements of a bank and, if so, by a licenseceuified auditor. The variable ranges from 0 to 2,
with a higher value indicating more informative katcount. Thelisclosurevariable indicates
whether the income statement includes accrued gaidnnterest or principal on nonperforming
loans, whether banks are required to produce culagetl financial statements, and whether
bank directors are legally liable if informatiorsdiosed is erroneous or misleading. The variable
ranges from O to 3, with a higher value indicatingre informative bank account. Data for these
three variables are obtained from the World Bargulaion and supervision surveys (Barth,
Caprio, and Levine 2008).

Panel A of Table 1 provides summary statisticsliatha bank level variables used in the
empirical analyses. Panel B lists the number afus banks and countries that have non-
missing regulatory capital ratios and common equétios over time. Our sample with
regulatory capital covers on average over 750 bamksver 40 countries. The coverage is

greater for banks that have non-missing commontgagatios. We have over 1,300 banks in

% Details on how these variables are constructe@aagable on World Bank’s Doing Business Surveysite at
http://www.doingbusiness.org/methodology
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over 48 countries. For the full sample, the mediak-adjusted capital asset ratio is 13.1%,
which is above the minimum Basel requirement of 8%he median tangible and common ratios

are 8.8% and 7.7% respectively.

3. Empirical results

3.1. Relationship between Capital and Systemic Risk

We begin the empirical analyses by examining theeli@e relationship between capital and
systemic risk. Figure 1 shows the evolution ofrbgulatory capital ratio and marginal expected
shortfall MES over the sample period. As expected, we segfisant increase IrMES
during the financial crisi$. There is a negative overall correlation betwsgstemic risk and
capital ratios. To examine this relationship miorenally, we run the following regression:

systemicaiski = fo + Qxbank_controlg.; + pixcapitalj.a + aj% A + & (5)

The dependent variable is barsksystemic risk (in countryin yeart), systemicaisk;;, measured
usingCovar, MESandRsqdescribed in the previous section. The main egitary variables of
interest are the capital ratios, also describdtiernprevious section. Bank level control variables
include relative bank size, bank liquidity, reli@nan deposit funding, asset quality and business
model. All explanatory variables are lagged by gear. In the regression, we also include
country-year fixed effectsix 4) to control for all time varying country factosjch as,

interest rates, inflation and other macroecononaidables, differences in levels of economic
development and quality of bank regulation and sugi@n, and differences in accounting and
regulatory standards. Time varying fixed effeatsagly reduce concerns about possible omitted
variables.

Table 2 presents the results from the regressienification (5) above. Panel A reports
the results usin@ovar as the measure of systemic risk. Panels B arep@rtrthe results using
MESandRsgas measures of systemic risk respectively. Tinrabvariables have the expected
signs and are consistent with the results in Adaa Brunnermeir (2011). Bank size is

associated with higher systemic risk. Having grelduid assets and greater reliance on deposit

* The time-series patterns for the other measuregsiémic risk RsqandCovai) are similar.
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funding is associated with lower levels of systemsk. Asset quality proxied by loan loss
provisions is associated with lower systemic ria,is engagement in more traditional banking
activities proxied by net loans over total assefscross all measures, we find a significant
negative relationship between total regulatory tepatio and systemic risk (reported in column
1). That is, higher levels of capital ratios letd lower systemic risk. Looking at the
components of capital, we find that Tier 1 capitahich is of higher quality, has the greatest
impact on reducing systemic fragility (colum 2).ieff 2 capital, on the other hand, has the
opposite, destabilizing effect (column 3). Thistbilizing effect may be due to components
that make up Tier 2 capital. Subordinated dehbbyidycapital, loan loss reserves, and valuation
reserves, can provide channels in which informasioocks are propagated through the banking
system.

The results are similar when we consider nonansighted assets. Capital ratios using
un-weighted total assets are reported in columns @. We find that Tier 1 capital reduces
systemic risk, while Tier 2 capital has a destabilj effect. Both tangible capital and common
capital are associated with lower levels systensic fcolumns 7 and 8). In terms of economic
significance, a one standard deviation increasgan 1 regulatory capital decreadd&S by 25
basis points which is about 18% of its median val@iring crisis years, the impact of Tier 1

regulatory capital goes up to 90 basis points &b 6% the mediatMESvalue.

3.2. Controlling for the L everage Effect

Capital can reduce systemic risk by providing adyufgainst economic shocks. Shocks would
be absorbed by an individual bank and would ngbdepagated throughout the financial system.
Capital acting as a cushion would provide a medanielationship between capital and
systemic risk. At the extreme case of 100% capaé#ibs, for instance, there would be no
defaults and hence no systemic risk. However,isugsed in the introduction capital can also
affect systemic risk through other channels sucasgsnmetric information after controlling for
this leverage effect. In this section, we exantireeeffect of capital through these other channels
by explicitly controlling for the leverage effectinstead of using equity returns which are
affected by the level of leverage, we use assetrnetin computing the three systemic risk

measures.
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Although equity values are observed through mapkiees, we do not observe market
value of assets. We use the Merton (1974) stractmodel to infer market value of assets using
equity values, leverage and equity return volgtiliWe use the approach outlined in Anginer,
Demirguc-Kunt and Zhu (2013) to compute these assleles. Specifically, the market equity

value of a company is modeled as a call optiorhercompany’s assets:

Vg = Ve N(d;) — Xe "TN(d,) + (1 — e~ 9TV,

2
log(%)+<r—d+s7A)T (6)
d; = sdy =dy —s,NT

1 SA\/T

In equation (6)\Ve is the market value of a ban¥a is the value of the bank’s asses.is the
face value of debt maturing at tinfe r is the risk-free rate andlis the dividend rate expressed

in terms ofVa. sa is the volatility of the value of assets, whichrédated to equity volatility

Vae T N(dy)sa

through the following equatior; = "
E

We simultaneously solve the above two

equations to find the values Wk andsx. We use the market value of equity ¥ and total
liabilities to proxy for the face value of delt® st is the standard deviation of daily equity
returns over the past year. In calculating stashdawiation, we require the bank to have at least
90 non-missing daily returns over the previous Wweahonths. T equals one yearr is the one
year US treasury yield, which we take to be thk fise rate. We use the Newton method to
simultaneously solve the two equations above. skoting values for the unknown variables, we
useVa = Ve + X andsa = seVe/(Ve+X). We winsorizess and Ve/(Ve+X) at the i and 99
percentile levels to reduce the influence of otdlie After we determine asset valudg we
compute asset returns ®&8+Var1 / Var1. We then compute the three systemic risk measures
using these asset returns.

We run same regression specified in (5), but nsiwgusystemic risk measures computed
from asset returns. The results from this regoesare reported in Table 3. For brevity we only
report the coefficients on the capital variabl€verall, the results are similar to those reported

in Table 2. As before, we find that both regulgtand non-risk weighted capital ratios reduce

® Since the accounting information is on an annaalgd) we linearly interpolate the values for atiedaover the
period, using beginning and end of year valuesfmounting items. The interpolation method hasatheantage of
producing a smooth implied asset value processgais jumps in the implied default probabilitigsyaar end.
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systemic risk. We also find that Tier 1 capigliore important in reducing systemic risk and

Tier 2 capital has a destabilizing effect.

3.3. Bank and Country Factors Affecting the Impact of Capital

In this section, we examine cross-sectional hetreity in the relationship between capital and
systemic risk. In particular, we examine whetlner ¢ffect of capital on systemic risk is i)
weaker for larger banks, ii) more important duranis years, and iii) whether capital can
substitute for weak regulatory supervision andratitutional environment that inhibits efficient
public and private monitoring of banks.

If large banks are the beneficiaries of impliaitotbig-to-fail guarantees (Acharya,
Anginer and Warburton 2014), then we would expegdital have a less pronounced effect in
reducing systemic fragility. On the other handgém banks are more interconnected, more
likely to operate in a greater number of marketd aountries, and engage in non-traditional
banking activities, all of which make them moreelikto benefit from having greater levels of
capital. To examine the impact of size, we runrégression specified in (5). We include a new
variable interacting relative bank size with thei@as capital ratios. To examine the impact of
capital on the systemic risk of the very large lsanke interact the capital ratios with a dummy
variable 60bn_dunh that takes on a value of one if a given banksetsare greater than $50
billion. The results are reported Panels A andf Bable 4. The results suggest that capital is
more effective in reducing systemic risk for largp@anks. When we examine the largest banks,
those with assets in excess of $50 billion, we &tabthat capital is more important in reducing
systemic risk for these banks. These results arssistent with those in Demirguc-Kunt,
Detragiache and Merrouche (2013) who find capddidve a greater impact on the returns of the
largest banks during the financial crisis.

Next, we examine the effect of capital during isrigears. We run the regression
specified in (5), but restrict the sample to thargebetween 2004 and 2010. In the regression,
we also include a dummy variablerisis, that takes on a value of one if a given country
experienced a banking crisis as defined in Leaveh\élencio (2010). The reason we exclude
the years prior to 2004 is the lack of crises dyitimat time period, which makes identification

biased towards a few smaller countries that expeeié banking crisis during that time perfod.

® Our sample captures only the end tail of the Afirsancial crisis of the late 1990's.
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As with bank size, we include interactions of thisis dummy with the capital variables. The
results are in Table 5. We find that the effectapital is more pronounced during crisis. The
economic significance triples in value with onensliard deviation increase in Tier 1 regulatory
capital reducing systemic risk (MES) by 90 basism{soduring crisis compared to 25 basis points
in non-crisis years. We find Tier 1 capital (botsk weighted and non-risk weighted) to be most
important. Tier 2 capital is even more destabitizduring crisis years.

Finally we examine the impact of institutional @omment on the capital and systemic
risk relationship. Anginer and Demiguc-Kunt (20E8)ow that strong supervision and strong
institutional environments that allow for efficiepublic and private monitoring of financial
institutions lead to lower systemic fragility inethbanking sector. Anginer, Demiguc-Kunt and
Zhu (2014) show that information availability amddrmation asymmetry in the banking sectors
are also an important drivers of systemic risk. &amine the impact of supervisory power,
deposit insurance and information availability aythmetry in the banking sector. As before
we run the regression specified in (5) and inclidétutional variables and their interaction with
capital variables. Table 6 reports the result®e dily report the interaction term in order to save
space.

The first set of institutional variables measure #irength of supervision and private
monitoring in each country. As bank failures canuery costly due to the crucial role banks
play within the economic system, supervisors afeirafly incentivized to monitor fragility in
the banking system. But effective monitoring angdesvision requires authorities to take timely
corrective action. We usmipervisory powewhich measures supervisory authorities’ power and
authority to take specific preventive and corregt@ctionsto proxy for public monitoring. We
would expect capital to have a greater impact untees with weak supervision and oversight
where the regulators do not have the incentiveth@power to take corrective action to reduce
systemic risk. The results reported in Table 6camesistent with this conjecture. Capital is less
effective in reducing systemic risk in countrieshngreater supervisory power.

Thedeposit insuranceariable indicates whether a country has expliepposit insurance
and whether depositors were fully compensatedabetime there was a bank failure. Deposit
insurance has two offsetting effects on systenabibty. While deposit insurance may prevent
bank runs (Matutes and Vives 1996) and ensure rayststability, it may also lead to moral

hazard and excessive bank risk taking (Demirguctkamd Kane 2002; Demirguc-Kunt and
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Huizinga 2004). Furthermore, generous safety nets tend to beslated with other implicit
state guarantees. As Demirguc-Kunt and Detragi§2062) suggest, if funds are set aside to
cover losses in the event of a crisis through asiépnsurance fund, then bank creditors and
possibly bank shareholders may be able to put press the policymakers to extend protection
to their own claim$. If there is an implicit guarantee provided by tB&te to cover losses
stemming from a systemic crisis, banks may alscehaeentives to take on correlated risks
(Acharya 2011). Guaranteed banks will not havemtiges to diversify their operations, since
the guarantee takes effect only if other banksdathe same time. The results in Table 6 are
consistent with the notion that, with a potentraplicit guarantee, capital may be less effective
in reducing systemic fragility. The interactiorriteis positive and significant, suggesting the
stabilizing effect of capital is less pronouncea@auntries with generous safety nets.

Next, we examine the impact of information avalili#piand symmetry on the capital-
systemic risk relationship. We consider the imgdahformation in the lending market, as well
as, in the banking sector. We use three measoiqg®xy for information asymmetry. The first
measure is credit information deptbrddit info depth, which measures credit information
availability and sharing. The other two measunekcate whether a public credit registry (public
registry) or a private credit bureau (private bujeaperates in the country. Greater information
availability and sharing allows for better monitagiof financial institutions (Djankov, McLiesh
and Shleifer 2007). The second set of variablessome information transparency in the banking
sector. Theatedvariable measures the fraction of ten biggest baatlexl by international rating
agencies. Thaudit variable indicates whether an external audit isuireg of the financial
statements of a bank and, if so, by a licensedediified auditor. Thedisclosuremeasures
transparency and informativeness of bank finarstetements. Information asymmetry provides
a potential channel in which shocks can be progagtirough the banking system. A number of
papers have used constrained information asymnfignyework to explain risk contagion and
crises (see for instance Genotte and Leland 199@rds and Pritsker 2002; Hong and Stein
2003; Barlevy and Veronesi 2003, Yuan 2005). fitzd provides a cushion against information
shocks, then we would expect the impact of cafotéle less pronounced in markets with greater

" Anginer, Demirguc-Kunt and Zhu (2012) show tha éffect of deposit insurance on systemic riskeigative
during the crisis period, although over the fulinpde period, the overall impact is still positive.

8 Consistent with this view, Demirguc-Kunt and Haiga (2004) find banks’ cost of funds to be lowed &ss
sensitive to risk in countries with explicit degdssurance.
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information availability and symmetry. The resulisTable 6 using information measures for
both the lending market and for the banking sectioggest that capital is indeed more important
in countries where information is scarce and marnb@tticipants face greater information

asymmetry.

3.4. Manipulation of Risk-Weights

Risk weights on banks assets are an important eleofaisk-based capital ratios. Banks can
meet capital requirements by either increasingtahpr decreasing risk-weighted assets. Since
the current regulations provide substantial diseneto banks in determining risk-weights, a key
concern has been that individual banks may try tmimze capital requirements by
underestimating the risks of assets on their balatheets. Jones (2000) discusses techniques
that banks can use for regulatory capital arbitrage provides evidence on the magnitude of
these activities in the Unites States. Lelesle &wdamova (2012) provide evidence of
heterogeneity with respect to the calculation a&k-sveights. Recent growth in financial
innovation and financial engineering may have aisale it easier for financial institutions to
manipulate regulatory risk measures. Acharya, 8chand Suarez (2010) show that banks used
certain forms of securitization to reduce bank @dpiequirements. These actions have led to
greater concentration of risk. In this sectior @amine whether regulatory risk-weights are
associated with higher future asset volatility, atgb examine if manipulation of risk weights
are associated with greater systemic fragility.

Figure 2 shows an increase in average risk-weigitbanks over time in the run up to
the financial crisis. We examine whether changaggulatory weights help predict future bank
risk as measured by changes in future asset vtjatiThe specification we use is similar to
those in the literature that have been used to emxadiscretionary loan provisioning practices

(see for instance, Bushman and Williams 2012)pdrticular, we run the following regression:

Arwaltaj = fo + Qxbank_controlg., + f1% Acaiit + f2X Acpij+1 + f3X ACaijte1 X

(7)

sizejj-1 + 0% At + &ijt

Above Arwaltay; is the change in risk weighted assets divided digl tassets for bank in
country j at yeart. Our variable of interest is future changes iseasvolatility, Acaij+1,
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computed from the Merton model described in sec8dh We control for contemporaneous
changes in asset volatilith§aii), bank sizegizg, earnings€arnings / total loarjscomputed as
net income over total assets, and un-weightedalapitio (otal capital / tg.

The results are reported in Table 7. We find aiBgant positive relationship between
changes in risk weights and changes in future asdetility (column 1). On average risk
weights reflect banks future riskiness. Therehisywever, cross-bank heterogeneity in the
relationship between asset risk and risk weightghe regression specified in (7), we include an
interaction of bank size with future asset volgtili The results reported in column 2, suggest
that the relationship between risk weights andriutasset volatility is weaker for larger banks.
To examine the impact of potential manipulationriesk weights on systemic risk, we run the
regressions specified in (5) above. We includarable that measures risk-weights per unit of
asset volatility. We divide the log value of rigleighted assets by asset volatility computed
from the Merton modellgg(rwa) /o»). We also include as additional controls totglitzd over
total assetstgtal capital / ta), and risk weighted assets over total asssta ( ta). All the
independent variables are lagged by one year.r@hdts of this regression are reported in Table
8. We find a negative relationship betwédeg(rwa) /oo and systemic risk. That is, a decline in

risk weights without a corresponding decline ineas®latility leads to greater systemic fragility.

3.5. Impact of recent regulatory reforms

In the aftermath of the financial crisis of 200&nk regulation and supervision has been the
subject of much policy debate. A number of studiase pointed to weaknesses in regulation
and supervision as one of the factors leading ¢octisis (Dan, 2010, Lau, 2010, Levine, 2010
and Merrouche and Nier, 2010). In response, a reurabcountries have implemented macro-
prudential reforms to focus on systemic risk angesusion of systemically important
institutions. A number of countries have also iempénted regulations to increase capital
requirements on these systemically important mgtibs. We use World Bank’s 2011-12 bank
regulation and supervision survey to evaluate ffeceveness of recent reforms. In particular,
we test to see if recent implementations of capegllations targeting systemic risk after the
crisis have been successful increasing the negatiget of capital on systemic risk. We run the

following regression:

18



systemicaiski = fo + Qxbank_controlg.; + p1xpost+ foxregulation +
paxcapitalj., + faxcapitali.1 Xpost + fsxcapitali.1 X regulation + pexcapitalij1x  (8)

regulation xpost + ;% A + ij.

As before, the dependent variable is baslsystemic risk (in countryin yeart), systemiaiskit,
measured usinGovar, MES andRsqgdescribed in the previous sectioregulation is a dummy
variable that takes on a value of one for affirmatiesponses to the questions related systemic
risk and capital in the bank regulation and supssow survey. We consider the following
guestions: Q1: Is there a specialized departmegbim agency dealing with financial stability
and systemic supervision? Yes?/No?; Q2: If youquerfstress tests at the system-wide level,
using bank-by-bank data; Q3: Do you have any catoyeical regulations or tools to dampen
boom/bust cycles in credit flows?; Q4: Is the cewmuyclical regulation capital requirements?;
Q5: Do you supervise systemic institutions in afedént way than non-systemic ones?
Yes?/No?; Q6: Do you have any tools to oversee rotweely and/or limit the activities of
large/interconnected institutions? Yes?/No?. We afeate a composite scoranfleX) by adding

up the affirmative answers to the six questionsr this analysis, we exclude the crisis years
when the reforms have been enacted to reduce emeibgeoncerns. The sample includes the
years 2004-2006 and 2011-2013. The variglstis a dummy variable and takes on a value of
one for the 2011-2013 time period.

The results are reported in Table 9. In Paneld,report the results using regulatory
capital as the capital measure, and in Panel Biepert the results using the non-risk weighted
capital ratios. Although the post crisis time pdris limited, the initial results support the ooti
that recent capital regulations targeting systens& after the crisis have been successful
increasing the positive effect of capital on systensk.

4. Conclusion

The global financial crisis has demonstrated that regulatory capital requirements in place
were inadequate to prevent a system-wide bankisgcrAs a result, there has been significant
renewed interest in refinement of existing capitEdcuacy rules to increase capital cushions for

financial intermediaries. Given that existing thesrproduce conflicting predictions regarding
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the effect of capital on bank risk, we examine thg&ie empirically using a bank-level database
of 1,200 publicly traded banks in over 45 countoesr the 1998 to 2012 period. Specifically,
we distinguish among various types of capital axah@ne their effect on system-wide fragility.
Hence, we examine not the absolute level of riskndividual banks, but the correlation in the
risk taking behavior of banks to capture how thapact the risk of the system as a whole. We
find that higher quality forms of capital reduceretated risk taking behavior of banks, whereas
lower quality forms may have a destabilizing impamrticularly during crisis periods. Our
results suggest regulatory risk weights are caedlavith higher future asset volatility, but less
so for larger banks, not reflecting actual riskve@ll, we find the impact of capital on systemic
risk to be less pronounced for smaller banks, ardbanks located in countries with more
generous safety nets and better public and privataitoring. Our results are consistent with the
theoretical literature that emphasizes capital apotential buffer in absorbing liquidity,
information and economic shocks reducing contagaaiaults.

The results from our study have important policylications relevant for the current
debate on strengthening capital regulations. Oupigeal results suggest that higher capital does
indeed provide a buffer to absorb losses, mitigathre effect of systemic risk factors (such as
collective uncertainty, information asymmetry andumterparty risk) which can propagate
shocks across institutions. Our results also sstgti@t the type of capital is important and
greater emphasis should be given to higher quedipital (Tier 1 capital and tangible equity) as
opposed to lower quality capital (Tier 2 capitahigh may be destabilizing. The results further
suggest risk adjusted assets may not reflect adtlal particularly for large banks, supporting
complementing these with basic leverage ratiosalBj, there is some suggestive evidence that
the increased regulatory focus on macropruderg@llation after the crisis has strengthened the

capital — systemic stability association.

20



References

Acharya, V. 2011, “A theory of systemic risk andsiggm of prudential bank regulation,”
Journal of Financial Stability5(3), 224-255.

Acharya, V., L. Pedersen, T. Philippe, and M. Ridsan. 2010, “Measuring Systemic Risk.
Manuscript”, Stern School, New York University.

Acharya, V., R.F. Engle, and D. Pierret. 2014, firegmacroprudential stress tests: The risk of
regulatory risk weightsJournal of Monetary Economickrthcoming.

Acharya, V., R.F. Engle, and M. Richardson. 2012agital Shortfall: A New Approach to
Ranking and Regulating Systemic Risk&imerican Economic Review Papers and
Proceedings59-64.

Acharya, V.V., H. Mehran, A.V. Thakor, 2011, “Cdudpetween Scylla and Charybdis?
Regulating bank leverage when there is rent seedmagisk shifting”,Unpublished
working paper New York University, Federal Reserve Bank of Néark, and
Washington University.

Adrian, T., and M. Brunnermeier. 2011, "CoVaR," &sd Reserve Bank of New York Staff
Report 348.

Allen, F., E. Carletti, and R. Marquez. 2011, “dtédarket Competition and Capital
Regulation,”Review of Financial Studig24(4), 983 - 1018.

Anginer, D., A. Demirguc-Kunt, and M. Zhu. 2014,6% does bank competition affect bank
systemic risk?'Journal of Financial IntermediatioB3(1).

Anginer, D., and A. Demirguc-Kunt. 2012, “Has tHelzal banking system become more fragile
over time?,"World Bank Policy Research Working Papér. 5849; also forthcoming
Journal of Financial Stability

Anginer, D., and A. Demirguc-Kunt, and M. Zhu, 2012ow does deposit insurance affect
bank risk? Evidence from the recent crisi/6rld Bank Working PapeXo. 6289; also
forthcomingJournal of Banking and Finance

Bartram, M., B. Gregory. and J. Hund. 2007, "Estingasystemic risk in the international
financial system"Journal of Financial Economi¢c86(3), 835-869.

Bekaert, G. and C. R. Harvey. 2000, “Foreign spsous and emerging equity markets”,
Journal of Finance5, 565-613.

21



Bekaert, G., and X. Wang. 2009, “Globalization &s3et Prices,¥Working PaperColumbia
University.

Bekaert, G., R. J. Hodrick, and X. Zhang. 2012, gfagate idiosyncratic volatility’'Journal of
Financial and Quantitative Analysid7(6), 1155-1185.

Beltratti, A., Stulz, R.M., 2012. “The credit cgsaround the globe: Why did some banks
perform better?Journal of Financial Economic05, 1-17.

Berger, A.N., Bouwman C.H.S. 2009, “Bank liquiddreation”.Review of Financial Studie?,
3779-3837.

Bertay, A. C., A. Demirguc-Kunt, and H. Huizing®12, “Is the financial safety net a barrier to
cross-border banking?” World Bank Policy Researairkivig Paper No. 5947.

Besanko, D. and G. Kanatas, 1996, “The regulatidraok capital: Do capital standards
promote bank safety’Journal of Financial IntermediatioB, 160-183.

Bharath, S. T., and T. Shumway. 2008, “Forecasi&fgult with the Merton distance to default
model,” Review of Financial Studie21(3), 1339-1369.

Bichsel, Robert, and J. Blum. 2004, "The relatiopdietween risk and capital in Swiss
commercial banks: a panel studgplied Financial Economic44, no. 8. 591-597.

Bongini, P., L. Laeven, and G. Majnoni, 2002, “Hgaod is the market at assessing bank
fragility? A horse race between different indicatddournal of Banking and Finance,
(26)5: 1011-1028.

Brownlees, T. C., and R. F. Engle. 2012, “Volatili€orrelation and Tails for Systemic Risk
Measurement"Working PaperNYU.

Brunnermeier, M., A. Crockett, C. Goodhart, A. Reis and H.Shin. 2009, “The Fundamental
Principles of Financial Regulation,” 11th Genevg&eon the World Economy.

Calem, P. and R. Rob. 1999, The impact of cap#sakld regulation on bank risk-takidgurnal
of Financial Intermediation8, 317-352.

Calomiris, C.W. and C.M Kahn. 1991, “The role ohdendable debt in structuring optimal
banking arrangementsAmerican Economic Revie®], 497-513.

Campbell, J. Y., J. Hilscher, and J. Szilagyi. 2008 search of distress riskJournal of
Finance 63, 2899-2939.

Coval, J.D., A.V. Thakor. 2005, “Financial internmiibn as a beliefs-bridge between optimists

and pessimists’Journal of Financial Economic35, 535-569.

22



Demirguc-Kunt, A., O. Merrouche and E. Detragia@®l3, “Bank Capital: Lessons from the
Financial Crisis” Journal of Money, Credit and Bankindf (6):1147-1164."

Estrella, A., S. Park, and S. Peristiani. 2000, Ratios as Predictors of Bank Failure”,
Economic Policy Reviewirederal Reserve Bank of New York (July): 33-52.

Financial Stability Forum. 2009a, “Reducing Progality Arising from the Bank Capital
Framework,” Joint FSF-BCBS Working Group on Banlpita Issues.

Financial Stability Forum. 2009b, “Report of the&incial Stability Forum on Addressing
Procyclicality in the Financial System,” Working@eips on Bank Capital Issues,
Provisioning, and Leverage and Valuation.

Freixas, X. and , J.-C. Rochet. 2008, “Microecoresaf banking (2nd edition)”. MIT Press,
Boston, MA.

Hillegeist, S., E. Keating, D. Cram, and K. Lundt004, “Assessing the probability of
bankruptcy,”"Review of Accounting Studjes 5-34.

Holmstrom, B. and J. Tirole. 1997, “Financial imediation, loanable funds, and the real
sector.”Quarterly Journal of Economic412, 663-691.

Huang, X., H. Zhou, and H. Zhu. 2009, “A framewdok assessing the systemic risk of major
financial institutions,”Journal of Banking and Financ83, 2036—2049.

Karolyi, A., K-H. Lee, and M. Van Dijk. 2012, “Undganding Commonality in Liquidity
around the World”Journal of Financial Economi¢d5(1), 82—-112.

Keeley, M. 1990, “Deposit insurance, risk, and neagpower in banking,American Economic
Review80, 1183-1200.

Keeley, M. C., and F. T. Furlong. 1990, “A Re-Exaation of the Mean-Variance Analysis of
Bank Capital Regulation'Journal of Banking and Financé&5, 69-84.

Koehn, M. and A.M. Santomero,. 1980, “Regulatiorbahk capital and portfolio riskdournal
of Finance35, 1235-1250.

Koenker, R. and K. Hallock. 2001. “Quantile regress Journal of Economic Perspectivis,
143-156.

Laeven, L., and F. Valencia, 2008, “Systemic bagkinses: A new databaseMF Working
Paper.

Longin, F., and B. Solnik (1995), “Is the Corretatiin International Equity Returns Constant:
1960 to 19907?,Journal of International Money and Finandd (1), 3-26.

23



Mariathasan, M., and O. Merrouche. 2013, “The malaijon of Basel risk-weights.” Centre for
Economic Policy Research.

Mehran, H. and A.V. Thakor, 2011, Bank capital &atlie in the cross-sectioReview of
Financial Studies24, 1019-1067.

Merton, R. C. 1974, “On the Pricing of CorporatebDd he Risk Structure of Interest Rates,”
The Journal of Finance9, 449-470.

Merton, R. C. 1977, "An analytic derivation of tbest of deposit insurance and loan guarantees:
An application of modern option pricing theorygurnal of Banking and Financé; 3—
11.

Moore, K. and C. Zhou. 2011, “Identifying systentigagmportant financial institutions: Size
and other determinantsyWorking Paper Erasmus University.

Morck, R., B. Yeung, and W. Yu. 2000, “The Infornoat Content of Stock Markets: Why Do
Emerging Markets Have Synchronous Stock Price M@&rgs?,”Journal of Financial
Economicsb8, 215-260.

Pukthuanthong, K., and R. Roll. 2009, “Global maikésgration: An alternative measure and
its application,”Journal of Financial Economic84 (2), 214-232.

Repullo R. 2004, “Capital Requirements, Market Ppwad Risk-Taking in BankingJournal
of Financial Intermediation13, 156-182.

Rochet, J. C. 1992, “Capital requirements and #tebiour of commercial bank€uropean
Economic Reviemd6(5), 1137-1170.

Von Thadden, E.-L. 2004, “Bank capital adequacyl&ipn under the new Basel Accord.”

Journal of Financial Intermediatiqri3, 90-95.

24



Figure 1: MES and regulatory capital over time
This figure shows the evolution of averdg&Sand regulatory capital ratios over the sample f@eod from 1997

to 2012.
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Figure 2: Risk weights over time
This figure shows the evolution of average ratioigif weighted assets to total assetga(ta) over the sample time
period from 1998 to 2012. Averages for all bankd #e banks incorporated in the USA are plottecssply.
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Table 1: Summary statistics

This table provides summary statistics of the \deis used in the analyses. Definitions of variabkesin Appendix
I. Panel A presents the summary statistics of Hr&ables used in this study. Panel B presentsuhgber of banks
and countries that have non-missing values foregelatory capital and common equity capital vddab

Panel A: Summary statistics

Variable N Mean Std Dev  Min Max P25 P50 P75
Covar 16700 0.039 0.040 -0.139  0.319 0.013 0.030 0.055
MES 19154 0.018 0.023 -0.711  0.318 0.004 0.014 0.028
Rsq 16942 -2.039 1.960 -17.862 5.232 -2.829 -1.495 3D.7
total capital / rwa 14019 0.156 0.130 0.052 1.197 .11® 0.131 0.158
tier 1/ rwa 13066 0.122 0.062 0.037 0.571 0.088110@. 0.137
tier 2 / rwa 12944 0.021 0.016 -0.014 0.082 0.011.014 0.031
total capital / ta 11892 0.095 0.040 0.021 0.356 070. 0.090 0.109
tier1/ta 13198 0.083 0.043 0.011 0.382 0.057 79.0 0.097
tier 2 /ta 11892 0.014 0.011 -0.008 0.059 0.00701@. 0.019
tangible / ta 19154 0.099 0.096 -0.004 0.919 0.055077 0.104
common / ta 19154 0.109 0.096 0.010 0.923 0.064 880.00.116
liguid assets / ta 19154 0.132 0.135 0.004 0.788 04®M. 0.083 0.177
deposits / ta 19154 0.743 0.189 0.010 0.947 0.6938050 0.864
loan loss provisions / ta 19154 0.006 0.011 -0.006.079 0.001 0.003 0.007
net loans / ta 19154 0.608 0.187 0.004 0.916 0.527643 0.733
size 19154 1.366 5.677 0.001 118.17 0.046 0.147 090.7

Panel B: Number of banks and countries coverelddranalyses

total capital / rwa common / ta
Year # banks # countrieg # banks # countries
1997 298 21 529 27
1998 379 24 713 32
1999 525 25 925 33
2000 566 24 998 35
2001 594 25 1029 36
2002 630 26 1184 38
2003 661 36 1353 51
2004 625 42 1384 54
2005 913 45 1424 55
2006 918 51 1405 57
2007 977 53 1462 58
2008 1022 55 1443 59
2009 1012 58 1379 61
2010 993 60 1371 63
2011 961 59 1331 63
2012 818 54 1224 58
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Table 2: Capital and systemic risk: baseline result

Regression results of modststemiaisk; = fo + Qxbank_controlg., + pixcapitalj.; + a;x A + &;. Panel A
reports results usingovaras the dependent variable and Panels B and C negsaitts usingMESandRsgas the
dependent variables respectively. Definitions bYatiables are listed in Appendix I. Standard esrare reported in
parentheses below their coefficient estimates dpgsted for both heteroskedasticity and within etation
clustered at the bank level. (") () indicates significance at 1% (5%) (10%) two tailevel, respectively.

Panel A: Covar

1) ) 3) (4) ) (6) (7) (8)
VARIABLES Covar Covar Covar Covar Covar Covar Covar Covar
liquid assets / ta -0.021 -0.011 -0.022 -0.028" -0.022° -0.029° -0.013 -0.014"
(0.008)  (0.009)  (0.009) (0.010)  (0.009)  (0.010) OQ®)  (0.005)
deposits / ta -0.024 -0.034" -0.019" -0.028" -0.0277 -0.020° -0.021" -0.017"
(0.005)  (0.006)  (0.006)  (0.007)  (0.007)  (0.006) OC&A)  (0.004)
loan loss provisions / ta -0.162 -0.229" -0.239" -0.211" -0.221" -0.304" -0.068  -0.069
(0.061)  (0.074)  (0.073)  (0.080)  (0.076)  (0.080) 041)  (0.041)
net loans / ta -0.026 -0.032" -0.026" -0.025" -0.022" -0.033" -0.022" -0.022"
(0.006)  (0.006)  (0.006)  (0.007)  (0.007)  (0.007) O0C@) (0.004)
size 0.001" 0.00f" 0.00f" 0.00i" 0.00I" 0.00i" 0.00i" 0.001"
(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000) OCm) (0.000)
total capital / rwa -0.071
(0.005)
tier 1 / rwa -0.080"
(0.012)
tier 2 / rwa 0.309"
(0.049)
total capital / ta -0.046"
(0.021)
tier 1 /ta -0.081"
(0.019)
tier 2 / ta 0.470”
(0.074)
tangible / ta -0.048"
(0.007)
common / ta -0.030™
(0.007)
constant 0.325 0.495" 0.488" 0.654° 0.408" 0.655 = 0.245  0.244"
(0.089)  (0.112) (0.129)  (0.130)  (0.132)  (0.129) 042) (0.043)
County x Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 11,622 10,897 10,802 9,854 11,014 49,85 16,022 16,022
R-squared 0.369 0.365 0.370 0.348 0.340 0.358 0.3650.362
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Panel B: MES

1) ) 3 (4) ) (6) (7) (8)
VARIABLES MES MES MES MES MES MES MES MES
liquid assets / ta -0.004 -0.003 -0.006 -0.006 0.00 -0.006 0.001 0.001

(0.003)  (0.004)  (0.004)  (0.004) (0.004) (0.004) .0QR2) (0.003)
deposits / ta -0.0i1 -0.014" -0.008" -0.014" -0.015" -0.010" -0.015" -0.012"

(0.002)  (0.003) (0.002) (0.003) (0.003) (0.003) .0(R) (0.002)
loan loss provisions / ta 0.273 0.236°  0.243" 0.2577 0.2247 0.221" 0.143" 0.1447

(0.040)  (0.042)  (0.043)  (0.046)  (0.043)  (0.046) .0@®)  (0.025)
net loans / ta -0.0i6 -0.018" -0.016" -0.013" -0.012" -0.016° -0.014" -0.014"

(0.003)  (0.003)  (0.003)  (0.003)  (0.003)  (0.003) .0(2) (0.002)
size 0.000° 0.000" 0.000° 0.000° 0.006° 0.000° 0.000° 0.000"

(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000) .0(®)  (0.000)
total capital / rwa -0.008

(0.003)
tier 1 / rwa -0.03%

(0.004)
tier 2 / rwa 0.108
(0.020)
total capital / ta -0.023
(0.009)
tier 1/ta -0.038
(0.007)
tier 2 / ta 0.176
(0.028)
tangible / ta -0.028
(0.003)
common / ta -0.018
(0.004)

constant 0.153 0.206° 0.198" 0.248" 0.188" 0.245°  0.099" 0.099"

(0.035)  (0.038)  (0.042) (0.044)  (0.046)  (0.044) .0og®)  (0.023)
County x Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 12,876 12,005 11,899 10,818 12,046 8180, 17,693 17,693
R-squared 0.406 0.424 0.423 0.420 0.476 0.425 0.4080.405
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Panel C: Rsq

(1) 2) (3) (4) (5) (6) (7) (8)
VARIABLES Rsq Rsq Rsq Rsq Rsq Rsq Rsq Rsq
liquid assets / ta -0.926 -0.741  -1.1937 -1.439° -1.241" -1.554" -0.340 -0.376
(0.349)  (0.398)  (0.409)  (0.445) (0.412)  (0.450) 26%4)  (0.267)
deposits / ta -0.666 -1.055 -0.357 -0.917 -0.881" -0.417 -0.721  -0.517"
(0.220)  (0.243)  (0.237)  (0.294)  (0.295)  (0.272) 168)  (0.169)
loan loss provisions / ta 5.016 5.309°  5.433 8.121" 5.190° 3.973 2.189 2.182
(2.425)  (2.641) (2.840) (2.884) (2.641) (3.012) 4qw)  (1.484)
net loans / ta -1.374  -1.7347  -1.4147 12807 -1.268" -1.6527 -1.315" -1.288"
(0.269)  (0.290)  (0.292)  (0.318)  (0.318)  (0.316) 2(®)  (0.205)
size 0.034" 0.028" 0.031" 0.0317 0.027°7 0.028" 0.031" 0.033"
(0.007)  (0.007)  (0.007)  (0.006)  (0.005)  (0.006) OQ@®)  (0.006)
total capital / rwa -1.010
(0.304)
tier 1 / rwa -3.786
(0.507)
tier 2 / rwa 12.024"
(2.316)
total capital / ta -3.2717
(0.907)
tier 1/ta -4.361"
(0.849)
tier 2 / ta 19.151"
(3.116)
tangible / ta -2.669"
(0.353)
common / ta -1.828"
(0.358)
constant 11.546 16.354" 15.614° 19.255° 15.549° 19.303" 8.371" 8.310"
(3.569)  (4.715)  (4.831) (6.575) (5.059) (6.512) O04&)  (2.045)
County x Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 12,081 11,282 11,180 10,175 11,345 1780, 16,725 16,725
R-squared 0.281 0.273 0.271 0.261 0.271 0.267 0.2950.291
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Table 3: Controlling for the leverage effect in tapital and systemic risk relationship
Regression results of modsistemiaisky = fo + xbank_controlg., + pixcapitalj., + 5% A + &j. systemic risk
measures are computed using returns of implied aagees from the Merton model. We report resigdtghe three
systemic risk measureGpvar, MESandRsqgseparately. We only report the coefficients anddpital variables to
save space. Definitions of all variables are disteAppendix I. Standard errors are reported ireptheses below
their coefficient estimates and adjusted for battetoskedasticity and within correlation clusteagthe bank level.

dkk ok

(") () indicates significance at 1% (5%) (10%) two tilevel, respectively.

Covar MES Rsq

Variables Coef #o0bs R° Coef #obs R? Coef #obs R°

total capital/ rwa -0.002 12,215 0.238] -0.005 12,122 0.223| -0.526 11,966 0.360
(0.004) (0.002) (0.171)

tier 1/ rwa -0.032" 11,439 0.401| -0.032™ 11,375 0.234| -3.73% 11,173 0.354
(0.004) (0.005) (0.426)

tier 2/ rwa 0.106" 11,338  0.402 | 0.066™ 11,273 0.234| 10.276 11,072 0.352
(0.015) (0.019) (1.484)

total capital/ ta -0.023" 10,371  0.403| -0.016 10,298  0.225| -3.468 10,131 0.344
(0.007) (0.009) (0.753)

tier 1/ ta -0.030" 11,572 0.410] -0.024™ 11,490 0.225| -4.34% 11,288 0.327
(0.006) (0.008) (0.649)

tier 2/ ta 0.157" 10,371  0.406| 0.133" 10,298 0.225| 17.310 10,131 0.347
(0.021) (0.026) (2.136)

tangible/ ta -0.010~ 16,959  0.240| -0.025" 16,795 0.180| -1.585 16,663 0.317
(0.003) (0.003) (0.228)

common/ ta -0.008" 16,959  0.240| -0.014™ 16,795 0.180| -1.029 16,663 0.316
(0.003) (0.003) (0.232)
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Table 4: Impact of size in the capital and systemsi relationship
Regression results of modststemiaisky = S, + xbank_controlg., + pixcapitalj., + foxcapitalj.; Xsizgp., +

ax 2 + &i. We report results for the three systemic rislasueesCovar, MESandRsqgseparately. We only report
coefficients on thaizeinteraction term to save space. Definitions bfatiables are listed in Appendix |. Standard
errors are reported in parentheses below theificaaft estimates and adjusted for both heterositeéxity and

within correlation clustered at the bank level. (7) () indicates significance at 1% (5%) (10%) two t@ilevel,

respectively.

Panel A: Size interaction

Covar MES Rsq

Variables Coef #obs R° Coef # obs R’ Coef #obs R

total capital / rwa x size 0.001 12,154 0.343 -2.00 13,369 0.389| 0.069 12,598 0.276
(0.002) (0.001) (0.129)

tier 1/ rwa x size 0.005 11,378 0.346 -0.000 12,44 0.411 | 0.307 11,748 0.274
(0.004) (0.002) (0.190)

tier 2 / rwa x size -0.131 11,277 0352| -0.043 12,329 0.410| -3.596 11,640 0.270
(0.023) (0.011) (0.851)

total capital / ta x size -0.016 10,317 0.328| -0.013 11,235 0.408| -0.741 10,622 0.262
(0.007) (0.003) (0.286)

tier 1/ ta x size -0.004 11,518 0.326 -0.010 12,506  0.463| -0.121 11,832 0.270
(0.006) (0.003) (0.333)

tier 2 / ta x size -0.28 10,317 0.345| -0.078 11,235 0.414| -7.624 10,622 0.269
(0.033) (0.015) (1.270)

tangible / ta x size -0.005 16,879 0.347| -0.004 18,498 0.390| -0.349 17,576 0.287
(0.002) (0.001) (0.103)

common / ta x size -0.006 16,879 0.342| -0.004 18,498 0.387| -0.377 17,576 0.283
(0.002) (0.001) (0.095)

Panel B: $50bn dummy interaction
Covar MES Rsq

Variables Coef #obs R° Coef # obs R? Coef #obs R°

total capital / rwa x 50bn_dumm  -0.026 11,726 0.381| -0.0i1 12,965 0.420| -0.727 12,187 0.293
(0.006) (0.003) (0.248)

tier 1/ rwa x 50bn_dum -0.066 10,972 0.376| -0.0i6 12,065 0.439| -0.369 11,358 0.283
(0.021) (0.009) (0.764)

tier 2 / rwa x 50bn_dum -0.082 10,874 0.380 -0.058 11,956  0.440| -9.173 11,253 0.283
(0.075) (0.046) (3.179)

total capital / ta x 50bn_dum| -0.093 9,926  0.360 | -0.016 10,875  0.43 1.413 10,248 0.272
(0.054) (0.019) (1.596)

tier 1/ ta x 50bn_dum -0.028 11,065 0.393 -0.017 2,083 0.492| -1.794 11,398 0.282
(0.037) (0.014) (1.245)

tier 2 / ta x 50bn_dum 0.163 9,926 0.3§7 -0.087 10,875  0.442| -10.063 10,248 0.277
(0.127) (0.049) (4.589)

tangible / ta x 50bn_dum -0.040 16,216 0.380| -0.023 17,848 0.418| -1.557 16,924 0.305
(0.013) (0.006) (0.522)

common / ta x 50bn_dum -0.028 16,216 0.378| -0.0i4 17,848 0.416| -1.346 16,924 0.303
(0.014) (0.006) (0.524)
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Table 5: Impact of crisis in the capital and systensk relationship
Regression results of modststemiaisk;; = f, + Qxbank_controlg., + fixcapital., + foxcapital., xcrisis; +
a; + & Sample restricted to period from 2004 to 20Me report results for the three systemic risk rogss
Covar, MESandRsqgseparately. We only report coefficients ondhisis interaction term to save space.
Definitions of all variables are listed in AppendiStandard errors are reported in parenthesesvixéleir
coefficient estimates and adjusted for both hetedasticity and within correlation clustered at bfamk level.”™
(") () indicates significance at 1% (5%) (10%) two tilevel, respectively.

Covar MES Rsq

Variables Coef #obs R Coef #obs R Coef #obs R

total capital / rwa x crisis | -0.025 6,461 0.310 -0.049 7,034 0.222| -3.828 6,588 0.214
(0.033) (0.024) (1.578)

tier 1/ rwa x crisis -0.022 6,071 0.305 -0.083 6,597 0.231| -3.502 6,212  0.215
(0.036) (0.023) (1.409)

tier 2 / rwa x crisis 0.276 6,042  0.308 0.187 6,563  0.223| -0.812 6,183  0.209
(0.150) (0.100) (4.699)

total capital / ta x crisis -0.033 5,484 0.297 -0.047 5959 0.215 -2.700 5,620.206
(0.053) (0.029) (1.824)

tier 1/ ta x crisis -0.056 6,026 0.304 -0.080 6,536 0.236| -3.027 6,166  0.223
(0.051) (0.030) (1.595)

tier 2 / ta x crisis 0.292 5484  0.3083 0.350 5,959 0.220| 0.617 5621 0.207
(0.201) (0.102) (6.131)

tangible / ta x crisis -0.023" 8,976  0.313 -0.039 9,703 0.259| -1.371 9,119 0.234
(0.011) (0.010) (0.559)

common / ta x crisis -0.012 8,976 0.308 -0.015 9,703 0.2%52 -0.324 9,119.229
(0.021) (0.010) (0.562)
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Table 6: Institutional enviro

nment

Regression results of modststemiaisk;; = S, + Qxbank_controlg., + fixcapitaly., + fpxcapitali., xcountry
regulation/information indgx+ &j. We report results for the three systemic rislasueesCovar, MESandRsq
separately. We only report coefficients on ¢oentry regulation/information inderteraction term to save space.
Panel A reports results usitmfal capital /rwa as thecapital measure. Panel B reports results usitgl capital /
ta as thecapital measure. Definitions of all variables are listedppendix |. Standard errors are reported in
parentheses below their coefficient estimates dpgsted for both heteroskedasticity and within etation

*

clustered at the bank level. (") () indicates significance at 1% (5%) (10%) two tailevel, respectively.

Panel A: Risk weghted assets

Covar MES Rsq

Variables Coef #obs R® Coef #obs R’ Coef #obs R’

total capital / rwa x supervisory powe0.005° 11,108 0.064 0.001 12,154 0.088 0.258 11,522 0.143
(0.001) (0.001) (0.056)

total capital / rwa x deposit insurance0.016~ 11,108 0.06§ 0.019 12,154 0.047 0.987 11,522 0.145
(0.003) (0.002) (0.164)

total capital / rwa x credit info depth| 0.012” 5,983 0.077 0.010 6,623 0.053 0.238 6,070 0.186
(0.003) (0.002) (0.126)

total capital / rwa x public registry | -0.005 11,185 0.062 0.012 12,243 0.040 0.869 11,609 0.144
(0.006) (0.004) (0.330)

total capital / rwa x private bureau | 0.055° 11,185 0.067 0.038 12,243 0.04 1.171 11,609 0.143
(0.008) (0.005) (0.370)

total capital / rwa x disclosure 0.013" 11,108 0.063 0.005 12,154 0.039 0.177 11,522 0.141
(0.005) (0.003) (0.209)

total capital / rwa x audit 0.037" 11,108 0.063 0.011 12,154 0.038 -0.788 11,522 10.14
(0.012) (0.008) (0.534)

total capital / rwa x rated 0.066° 10,728 0.06§ 0.028 11,725 0.039 0.712 11,137 0.147
(0.012) (0.008) (0.462)

Panel B: Total asse

Covar MES Rsq

Variables Coef #obs R° Coef #obs R’ Coef #obs R’

total capital / ta x supervisory power| 0.018" 9,414 0.067 0.005 10,182 0.056 0.455 9,693 0.154
(0.003) (0.002) (0.137)

total capital / ta x deposit insurance | 0.005 9,414 0.06]1 0.013 10,182 0.055 0.504 9,693 0.152
(0.009) (0.006) (0.379)

total capital / ta x credit info depth | 0.020° 5,264 0.079 0.013 5,822 0.064 0.049 5362 0.191
(0.007) (0.003) (0.237)

total capital / ta x public registry -0.022 9,453 0.061 0.025 10,229 0.05 1.342 9,735 0.153
(0.017) (0.009) (0.680)

total capital / ta x private bureau 0.059" 9,453 0.062 0.027 10,229 0.05 -1.229 9,735 0.152
(0.019) (0.011) (0.744)

total capital / ta x disclosure 0.068" 9,414 0.064 0.010 10,182 0.054 0.075 9,693 0.152
(0.016) (0.008) (0.568)

total capital / ta x audit 0.087" 9,414 0.062 0.027 10,182 0.055 -1.8059,693 0.152
(0.025) (0.017) (0.957)

total capital / ta x rated 0.242" 9,213 0.070 0.062 9,946 0.057 3.769 9,489 0.155
(0.032) (0.018) (1.510)
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Table 7: Risk weights and future asset volatility

Regression results of mod&twaltay = S + Qxbank_controlg.; + 1% Acaji + f2X AGajju1 + f3X ACaij1 X sizeijg
+ayx 1 + . Definitions of all variables are listed in Apglixil. Standard errors are reported in parenthbstsv
their coefficient estimates and adjusted for batetoskedasticity and within correlation clusteagthe bank level.

*hk ok

(") () indicates significance at 1% (5%) (10%) two tilevel, respectively.

(1) (2)
VARIABLES Arwa/ta Arwa/ta
earnings / total loans -0.002 -0.002
(0.001) (0.001)
Size -0.002" -0.002™
(0.000) (0.000)
total capital / ta 0.178 0.167"
(0.045) (0.034)
Acay 0.139” 0.156"
(0.051) (0.052)
AGA 141 0.381" 1.028"
(0.072) (0.345)
AGp 41 X Size -0.078"
(0.037)
constant -0.001 0.002
(0.006) (0.005)
Country x Year FE Yes Yes
Observations 9,080 9,080
R-squared 0.042 0.048
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Table 8: Volatility adjusted risk weights and syste risk
Regression results of modsistemiaisky = S, + Qxbank_controlg., + fixcapitalj., + foX rwaey / o+ 0% A
+ g We report results for the three systemic rislasueesCovar, MESandRsgseparately.  Definitions of all
variables are listed in Appendix |. Standard erayesreported in parentheses below their coeffigstimates and

adjusted for both heteroskedasticity and withirrelation clustered at the bank level. (7) () indicates
significance at 1% (5%) (10%) two tailed level,pestively.

(1) (2) 3)
VARIABLES Covar MES Rsq
liquid assets / ta -0.031 -0.007" -1.327"
(0.005) (0.003) (0.274)
deposits / ta -0.033 -0.016" -1.061"
(0.004) (0.003) (0.202)
loan loss provisions / ta -0.300 0.281" 3.415
(0.057) (0.042) (2.286)
net loans / ta -0.039 -0.020" -1.846"
(0.004) (0.003) (0.201)
size 0.001" 0.000" 0.028"
(0.000) (0.000) (0.003)
total capital / ta -0.071 -0.052" -5.645"
(0.013) (0.007) (0.824)
rwa / ta 0.027 0.011" 1.391"
(0.004) (0.003) (0.186)
log(rwa) /o -0.018 -0.030° -0.500
(0.013) (0.007) (0.602)
constant 0.086 0.043" -0.292
(0.004) (0.002) (0.207)
Country x Year FE Yes Yes Yes
Observations 9,818 9,960 9,964
R-squared 0.371 0.432 0.271
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Table 9: Systemic risk regulation and supervision

Regression results of modsistemiaisky = S, + xbank_controlg.; + f1xpost+ rxregulation + fzxcapitali.;
Paxcapitalij., Xpost + fsxcapital.; x regulation+ fesxcapitalj.; x regulation) xpost + a;x 4 + ;. The years
2004-2006 and 2011-2013 are included in the samfihe variablgpostis a dummy variable and takes on a value
of one for the 2011-2013 time period. We repaosttes for the three systemic risk measutsyar, MESandRsq
separately. Columns 1 to 3 report results usiiegotal capital / rwaas thecapital measure and columns 4 to 6
usetotal capital / ta Definitions of all variables are listed in Apqbx |. Standard errors are reported in
parentheses below their coefficient estimates dpgsted for both heteroskedasticity and within etation
clustered at the bank level. (") () indicates significance at 1% (5%) (10%) two tailevel, respectively.

Covar MES Rsq

VARIABLES Coef #obs R Coef #obs R Coef #obs R

Panel A: Risk-weighted assets

Q1x total capital / rwa x post -0.072 3,568 0.198 -0.042 3,979 0.112 -1.537 3,641 0.164
(0.023) (0.015) (0.883)

Q2x total capital / rwa x post -0.042 3,608 0.1860.012 4,031 0.088 -2.419 3,681 0.160
(0.027) (0.022) (1.393)

Q3x total capital / rwa x post 0.024 1,756 0.160 .020 2,140 0.051 -0.994 1,827 0.040
(0.037) (0.021) (0.812)

Q4x total capital / rwa x post -0.017 3,617 0.198.027" 4,055 0.105 0.577 3,739 0.174
(0.018) (0.010) (0.917)

Q5x total capital / rwa x post -0.061 3,671 0.194 0.005 4,164 0.093 -2.488 3,796 0.168
(0.018) (0.010) (0.975)

Q6x total capital / rwa x post -0.009 3,671 0.196.037" 4,164 0.118 0.656 3,796 0.171
(0.020) (0.011) (1.039)

rindexx total capital / rwa x post -0.069 3,555 0.202 -0.024 3,959 0.117 -2.478 3,628 0.165
(0.018) (0.009) (0.808)

Panel B: Total assets

Q1x total capital / ta x post -0.315 3,010 0.213 -0.053 3,324 0.158 -4.630 3,081 0.160
(0.069) (0.043) (4.256)

Q2x total capital / ta x post -0.048 3,029 0.200.098" 3,357 0.140 -9.643 3,100 0.160
(0.075) (0.040) (3.591)

Q3x total capital / ta x post -0.113 1,236 0.245 .03@ 1,526 0.122 6.616 1,304 0.071
(0.544) (0.050) (6.106)

Q4x total capital / ta x post 0.034 3,032 0.208 010. 3,377 0.153 -1.707 3,153 0.168
(0.079) (0.050) (4.582)

Q5x total capital / ta x post -0.184 3,072 0.214 -0.017 3,466 0.147 -7.1113,194 0.166
(0.069) (0.038) (4.048)

Q6x total capital / ta x post 0.136 3,072 0.209 0.040 3,466 0.152 -0.277 3,194 0.166
(0.082) (0.053) (3.824)

rindexx total capital / ta x post ~ -0.138 3,004 0.215 -0.032 3,313 0.167 -3.971 3,075 0.163
(0.038) (0.016) (2.377)
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Appendix |. Variable definitions

Variables

Definitions

Systemic risk variables
Rsq

Covar

MES

Capital variables

total capital/ rwa

tier 1/ rwa

tier 2/ rwa
total capital/ ta
tier 1/ ta

tier 2/ ta
tangible/ ta
common/ ta

Bank level variables

size

50bn_dum

liquid assets / ta
deposits / ta

loan loss provisions / ta
net loans / ta

earnings / total loans
Arwa/ta

AGA

log(rwa)/oca

Country level variables

crisis

deposit insurance

supervisory power

Logistic transformation of rsq (i.e.. log(r4gr6q))) , where rsq is r-
squared from a regression of weekly change innlistéao default on
country average weekly change in distance to defaxtluding the bank
in question) by year.

Change in the VaR of the system when thé&utisin is at the 1%
percentile minus the VaR of the system when thigtution is at the 50%
percentile.

The difference between the asset value ohadind the face value of its
debt scaled by the standard deviation of the firas'set value, calculated
from the Merton (1974) model.

Tier 1 capital (sum of shareholder funds perpednal non-cumulative
preference shares) plus Tier 2 capital (subordihdédt, loan loss
reserves, and valuation reserves) divided by riflusded assets and off
balance sheet exposures.

Tier 1 capital divided by risk-adjusted assets affidhalance sheet
exposures.

Tier 2 capital divided by risk-adjusted assets affidhalance sheet
exposures.

Tier 1 capital plus Tier 2 capital divided by totalsets.

Tier 1 capital divided by total assets.

Tier 2 capital divided by total assets.

Tangible equity divided by tangible assets

Common equity divided by total assets

Log value of total assets in millions of US dolldigided by the average
assets of all other banks in a given country
A dummy variable that takes on a value of 1if asséta bank is greater
than $50 billion USD.

Liquid assets divided by tosseds

Total deposits divided by total asset

Loan loss provisionsdird by total assets.

Net loans divided by total assets.
Net income divided by total gross loans
Annual change in risk-weighted assets divided lbgl tassets
Annual change in asset volatility computed fromMherton model using
equity return volatility, leverage and equity vadue
Log value of risk-weighted assets divided by ase#tility computed
from the Merton model.

A dummy variable that equals 1 if a country is eigrecing a crisis
defined as in Leaven and Valencio (2010) in a giwesr and O otherwise.

A variable indicates whethesuntry has explicit deposit insurance
(Yes=1/No=0) and whether depositors were fully cengated the last
time a bank failed (Yes=1/No=0). The variable ramfyjem O to 2.

A variable that ranges from zerfmurteen, with fourteen indicating the
highest power of the supervisory authorities. Faarheof the following
fourteen questions, a value of 1 is added to tHexrif the answer is yes:
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credit info depth

public registry

private bureau

disclosure

audit

rated
rindex

1. Does the supervisory agency have the right tet méh external
auditors to discuss their report without the appt@f the bank? 2. Are
auditors required by law to communicate directlyhte supervisory
agency any presumed involvement of bank directosenior managers in
illicit activities, fraud, or insider abuse? 3. Caupervisors take legal
action against external auditors for negligenceCah the supervisory
authority force a bank to change its internal orgational structure? 5.
Are off-balance sheet items disclosed to supersér Can the
supervisory agency order the bank's directors orag@ment to constitute
provisions to cover actual or potential losses@ah the supervisory
agency suspend the directors' decision to distitajtdividends? b)
bonuses? c) management fees? 8. Can the superapangy legally
declare-such that this declaration supersedesghts of bank
shareholders-that a bank is insolvent? 9. Doebdh&ing Law give
authority to the supervisory agency to intervers th, suspend some or
all ownership rights-a problem bank? 10. Regarthizugk restructuring
and reorganization, can the supervisory agencypiother government
agency do the following: a) supersede shareholdbts? b) remove and
replace management? c) remove and replace diréddats comes from
the World Bank regulation and supervision survegscdbed in Barth,
Caprio, and Levine (2000, 2003, 2008).

A variable that ranges from zeraix, with higher values indicating
deeper credit information. A value of 1 is addethi® index when a
country’s reporting system has each of these ctexistics: (1) both
positive and negative information are distributg);data on both firms
and individuals are distributed; (3) besides dadenffinancial institutions,
data from retailers and utility companies are distributed; (4) more
than two years of historical data are distribu{&);Data on loans below
1% of income per capita are distributed; and (&j)slguarantee borrowers
the right to inspect their data in the largestsegiin the economy. Data
comes from the World Bank regulation and supemisiorveys described
in Barth, Caprio, and Levine (2000, 2003, 2008).

An indicator variable that is eft@l if a public registry operates in the
country and O otherwise. Data comes from Djankdel,iesh, and
Shleifer (2007) and World Banking Doing Businessvéy.

An indicator variable that is eqoal if a private bureau operates in the
country and O otherwise. Data comes from Djankowgl_lésh, and
Shleifer (2007) and World Banking Doing Businessvéy.

A variable that indicates whether tlewmime statement includes accrued
or unpaid interest or principal on nonperformingre, whether banks are
required to produce consolidated financial stateémemnd whether bank
directors are legally liable if information disckukis erroneous or
misleading. The variable ranges from 0 to 3, witligher value
indicating more informative bank account. Data esrfrom the World
Bank regulation and supervision surveys describeghirth, Caprio, and
Levine (2000, 2003, 2008).

A variable that indicates whether an exteandit is required of the
financial statements of a bank and, if so, by enged or certified auditor.
The variable ranges from 0 to 2, with a higher gahdicating more
informative bank account.

The fraction of ten biggest banks ratednbgrnational rating agencies.
An index measuring systemic regulation amgesvision based on
answers to the questions in the 2011-2012 WorldkBeagulation and
supervision survey covering the 2008-2010 timeqeeriThe index ranges
from zero to six. For each of the following sixegtions, a value of 1 is
added to the index if the answer is yes: Q1. Isetlespecialized
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department in your agency dealing with financiabdity and systemic
supervision? Yes?/No?; Q2:If you perform streststasthe system-wide
level, using bank-by-bank data; Q3: Do you have @unter-cyclical
regulations or tools to dampen boom/bust cyclesedit flows?; Q4: Is
the counter-cyclical regulation capital requirenséniQ5: Do you
supervise systemic institutions in a different vlagn non-systemic ones?
Yes?/No?; Q6: Do you have any tools to oversee miosely and/or

limit the activities of large/interconnected ingtibns? Yes?/No?
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