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Abstract

This paper investigates whether European banks have capital targets and how deviations from the
target impact their equity composition and activity mix. Using quarterly data for a sample of large
European banks between 2004 and 2011, we show that there are notable asymmetries in banks’ reactions
to deviations from optimal capital levels. Banks prefer to reshuffle risk-weighted assets or increase asset
holdings when being above their optimal Tier 1 ratio, whereas they rather try to increase equity levels
or reshuffle risk-weighted assets without changing asset holdings when being below target. At the same
time, focusing instead on a unweighted equity ratio target, we find evidence of deleveraging and lower
loan growth for undercapitalized banks during the recent financial crisis, whereas in the pre-crisis periods

banks primarily reacted to deviations from their optimal target by adjusting equity levels.

JEL classification: D22, E44, G20, G21, G28
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Non-technical summary

The 2007-9 financial crisis and the ensuing euro area sovereign debt crisis entailed substantial pressures
on banks capital positions. A key policy concern in this regard has been the extent to which such capital
pressures would induce banks to deleverage and to depress loan growth in the process, which eventually
could have severe macroeconomic implications. Against this background, in this paper we empirically
examine whether large European banks target specific capital ratios and how they react in terms of asset
and liability adjustments to deviations from those targets. In particular, we provide insights into how banks
adjust their balance sheets when they are faced with capital shortfalls and during crisis periods.

The paper examines the following research questions: (i) Do banks have an internal, optimal capital
ratio? (ii) How do banks react to a deviation from their optimal capital level? (iii) Does this reaction
differ during crisis situations? (iv) Are banks’ reactions to capital target deviations symmetric depending on
whether they are above (or far above) or below (or far below) their target?

Using quarterly data for a sample of large European banks between 2004Q1 and 2011Q3, using a panel
econometric framework, and in line with previous studies, we first provide evidence for capital optimization
whereby banks are found to target specific capital levels. Our contribution to the literature mainly pertains
to the second part of our study where we show that there are notable asymmetries in banks reactions to devi-
ations from optimal capital levels. Banks prefer to reshuffle risk-weighted assets or increase asset holdings
when being above their optimal Tier 1 ratio, whereas they rather try to increase equity levels or reshuffle
risk-weighted assets without changing asset holdings when being below target.

At the same time, focusing instead on a simple (non-risk weighted) leverage ratio target, we find evi-
dence of deleveraging and lower loan growth for undercapitalized banks during the recent financial crisis,
whereas in the pre-crisis periods banks primarily react to deviations from their optimal target by adjusting
equity levels (we control for the substantial government capital injections that occurred during the crisis pe-

riod). The finding of a significant deleveraging impact, in part affecting also the loan book, when banks are



undercapitalised, is worth keeping in mind when setting new capital requirements. Such concerns were also
behind the decision by the Basel Committee to only introduce the new Basel IlI-based capital requirements
in a gradual fashion spanning a transition period of several years.

From a policy perspective these results point to the risk of bank balance sheet deleveraging and loan
contraction when the banking sector is undercapitalised, which in turn might have negative repercussions
on real economic activity. Our findings also confirm that banks behave differently during crisis times than
during “normal” periods and that especially deleveraging actions due to capital shortfalls might be amplified
in periods of crisis where banks leeway to adjust their balance sheets, raising new capital in particular, is
more limited. This finding is consistent with the extraordinary monetary policy and government support
measures provided to the banking sector in recent years; measures which arguably have contributed to limit
the negative repercussions of the shocks to bank capital that have occurred during the financial crisis and the
euro area sovereign debt crisis. Furthermore, our findings highlight the importance of taking into account
potential asymmetries when analyzing banks reactions to deviations from optimal capital levels and can help
in understanding how banks react to a sudden shortfall in bank capital levels and should also help inform

decisions of raising bank capital requirements.



1 Introduction

The recent financial crisis intensified the debate on bank capital regulation. It led to new Basel III capital
requirements and formal recommendations by the European Banking Authority (EBA) on recapitalization
needs for a group of systemically important EU banks. While the Basel III framework originally was sup-
posed to be introduced in incremental steps, the financial and sovereign debt crises have induced several
national authorities as well as market participants to call for a front loading of the requirements. Along with
the regulatory debate on higher bank capital standards, some academics and policy makers have called for
imposing capital requirements that are even higher than what was agreed in the context of Basel III.!

The ideal capital level from a regulatory perspective, however, does not necessarily coincide with the
optimal capital level for an individual bank. Whereas the ultimate goal of regulatory capital standards is to
contribute to a more stable financial system, an individual bank will have to take into account a broad group
of stakeholders when determining optimal capital levels, which implies a number of trade-offs. Shareholders
prefer to maximize their return on invested capital through a profit-maximizing allocation of capital across
business lines, whereas bond holders and counter parties in derivatives markets are more interested in dealing
with a very stable bank. In terms of capital management, the trade-offs between the preferences of these
different stakeholders are taken into account when deciding on the level of economic capital, i.e. the level
of capital a bank needs to hold given its risk and return structure in order to comply with a chosen default
probability over a specific time horizon. From this point of view, the optimal level will thus dependent on
the actual risk and return structure of the bank, i.e. its actual business model.

This paper contributes to a better understanding of the potential impact of higher bank capital standards
by investigating whether banks have capital targets (both in terms of Tier 1 and common equity) and by

analyzing how they move towards them. Assuming that a bank’s reaction to higher capital requirements will

ISee e.g. Admati et al. (2010), Bank of England (2010), Bank for International Settlements (2010), Miles et al. (2011) and

Sveriges Riksbank (2011).



be similar to the reaction when it deviates from an internal, optimal capital ratio, the results in this paper
could provide insights on the potential implications of the higher capital levels currently being imposed on
banks both via new regulatory measures (e.g. Basel III) and via market pressure. More specifically, we
analyze how a group of 93 European banks on average adjust their balance sheet when being away from
their optimal capital ratio. In addition, we also focus on potential asymmetries in the adjustment behavior.
We differentiate between banks that are above and below their optimal capital levels, and we take into
account that banks which are far away from their optimal capital ratio will potentially react stronger than
banks close to the optimal ratio. We are especially interested in banks that are below their optimal ratio,
since their behavior could help in understanding the potential reaction after rising capital requirements or
during distressed situations. Furthermore, we make a difference between bank behavior before and during
the recent financial crisis, as previous studies showed that economic conditions can have a significant impact
on bank capital management (see, e.g., Jokipii and Milne (2008); Francis and Osborne (2012)). Answering
these questions should especially help in understanding how banks react to shortfalls in bank capital levels
and could help inform decisions of raising bank capital requirements.

Our main findings indicate that banks do have optimal capital ratios, both in terms of Tier 1 capital
and in terms of common equity. Furthermore, we find that there are notable asymmetries in bank reactions
to deviations from these optimal levels. Overcapitalized banks prefer to reshuffle risk-weighted assets or
increase asset holdings when deviating from their optimal Tier 1 ratio, whereas they rather try to increase
equity levels or reshuffle risk-weighted assets without changing asset holdings when being below target.
When looking at the equity ratio, we also find evidence for deleveraging and lower loan growth for under-
capitalised banks during the recent financial crisis, whereas in the pre-crisis period banks primarily reacted
to deviations from their optimal target by adjusting equity levels, for example through changes in retained
earnings. Our findings also confirm that banks behave differently during crisis times than during “normal”

periods and that especially deleveraging actions due to capital shortfalls might be amplified in periods of



crisis where banks’ leeway to adjust their balance sheets is more limited.

Throughout the paper, we focus on two types of bank capital ratios. From a regulatory perspective, a lot
of emphasis is placed on the Tier 1 ratio, i.e. the ratio of Tier 1 capital over risk-weighted assets. The Basel
II capital standards included a Tier 1 target. Thus, to analyze the potential reaction of banks to higher capital
requirements, focusing on the Tier 1 ratio is the natural choice. However, as Blum (2008) argues, capital
measures based on cruder risk-exposure proxies than risk-weighted assets may be more relevant for stock
market participants or debt holders, because they may view the risk weights as opaque and uninformative.?
As funding costs are an important issue for bank managers, it is well possible that banks - just like other firms
- also optimize a simple equity ratio. Furthermore, decisions on optimal economic capital have to take into
account a range of trade-offs and potentially rely on other risk evaluations of business activities compared
to regulatory risk weights. Finally, a recent survey performed by Mckinsey (see Babel et al. (2012)) at more
than 25 large European bank shows that more than two-thirds of the banks use both regulatory and standard
capital measures when taking strategic capital management decisions. Therefore, we focus both on the Tier
1 ratio and on an unweighted equity ratio (i.e. the ratio of common equity to total assets) throughout this

paper, as both could potentially reveal a different story.

2 Literature review

The actual impact of higher capital requirements on a banks‘ balance sheet composition and ultimately on
the real economy, remains a highly debated issue. Banks can comply with higher regulatory capital standards
or market demands for higher capital ratios by either raising more capital or shrinking their balance sheet
(deleveraging). If banks choose the latter option, it can be costly for the real economy through credit crunch

effects and fire sales (Hanson et al. (2011)). If banks shrink their assets by reducing lending activities, it

2To shed further light on this issue, work is currently being undertaken by the Basel Committee and by the European Banking

Authority; see e.g. Basel Committee of Banking Supervision (2013) and European Banking Authority (2013)



will have negative implications for investment and consumption and may generally depress real economic
activity. At the same time, if (a large number of) banks decide to sell off parts of their securities portfolio,
prices of these securities will drop, potentially inducing a fire-sale spiral.> Furthermore, crisis situations
make it more likely that banks choose to shrink their balance sheet instead of raising more equity capital.
Bolton and Freixas (2006), for example, show that asymmetric information about the net worth of a bank
makes equity capital more costly. As asymmetric information is a particularly severe problem during crisis
periods, raising equity capital will be more difficult when it is most needed. This comes on top of other
costs related to equity issuances. Myers and Majluf (1984) notice that a new equity issue may signal that
managers believe that the stock is overvalued, leading to negative stock market responses. Also, given the
debt overhang problem (Myers (1977)), bank shareholders will always prefer shrinking assets rather than
raising new capital. Thus, from a theoretical point of view, it is very likely that banks resort to shrinking
assets when facing capital constraints during crisis periods. This paper contributes to this discussion by
empirically analyzing the impact of deviations from optimal capital levels on the composition of a bank’s
balance sheet.

This paper is thus related to different strands of the existing literature on (bank) capital structure. First,
our paper relates to the recently emerging empirical literature that studies the impact of deviations of bank
capital relative to a bank-specific capital target on bank characteristics. This approach finds its origin in
a study of Hancock et al. (1995) and was recently used in Berrospide and Edge (2010) who examine the
impact of capital deviations on bank lending in the U.S., and Francis and Osborne (2012) who focus on the
impact of individual bank capital requirements on bank lending and balance sheet composition for a group
of UK banks.

Second, this paper relates to the literature on optimal (bank) capital structure (see e.g. Lemmon et al.

(2008), Flannery and Rangan (2006), Berger et al. (2008), Gropp and Heider (2010)). These papers mainly

3See e.g. Brunnermeier and Pedersen (2009), Geanakoplos (2009) and Diamond and Rajan (2009).



focus on the determinants of optimal (bank) capital levels and how fast firms can adjust towards this optimal
level, whereas we are more interested in how banks adjust towards this optimal level, i.e. either by adjusting
asset side and/or equity components.

Third, our work is closely related to the extensive literature on the impact of bank capital and capital
regulation on real economic growth. A primary focus of this literature has been on the impact of capital
regulation on credit supply. A first strand of papers within this category look at the impact of the introduction
of the 1988 Basel Capital Accord on the 1990-1991 slowdown in the U.S. Berger and Udell (1994) examine
whether the Capital Accord contributed to the 1990-1991 credit crunch in the U.S. and find, among other
things, that banks with weaker capital ratios have more substantial credit reallocation effects than others.
Peek and Rosengren (1995) show that capital regulations contributed to a slowdown in credit supply during
the 1990-1991 recession in the state of New England. Others focused on the indirect role of capital in the
monetary transmission process. Kishan and Opiela (2000), for example, focus on U.S. banks between 1980
and 1995 and define undercapitalized banks as banks with a capital ratio under 8%. They find that these
banks are more responsive to monetary policy, especially when they are small. Altunbas et al. (2002) and
Gambacorta and Mistrulli (2004) find similar results for a sample of respectively European and Italian banks.
Berrospide and Edge (2010) study the lending behavior of large bank holding companies in the U.S. and find
rather small effects of bank capital on lending. Exploiting the information contained in the Eurosystem Bank
Lending Survey a number of recent studies have found a significant impact of capital-related factors on loan
supply (see e.g. Hempell and Kok (2010), Del Giovane et al. (2010) and Blaes (2011)) and on economic
growth (see e.g. Ciccarelli et al. (2010)). Using a loan level data set on Spanish bank loans, Jimenez et al.
(2012) show that banks with low capital grant fewer loans in times of tighter monetary policy and that a
decrease in bank capital leads to a positive effect on loan granting.

Only a couple of existing studies have focused on the impact of deviations from optimal capital levels,

mainly focusing on the impact on credit growth (Berrospide and Edge (2010) for the US; Francis and Os-



borne (2012) for a group of UK banks, De Jonghe and Oztekin (2013) for a worldwide sample of banks and
Memmel and Raupach (2010) for a group of German banks). Francis and Osborne (2012) focus on other
bank characteristics than bank lending within this capital deviation setup.* They look at a sample of about
150 UK banks between 1996 and 2007 and study the impact of capital deviations on different balance sheet
characteristics, while especially focusing on the impact of bank-specific capital requirements.’De Jonghe
and Oztekin (2013) use a worldwide sample of banks to analyze how banks adjust their balance sheets in or-
der to evolve towards their optimal capital level, while linking differences in adjustment speed to regulatory
and supervisory differences across countries. Finally, Maurin and Toivanen (2012) conduct an analysis on
euro area banks where they investigate banks’ adjustments to capital targets distinguishing between loans
and securities. We contribute to this strand of literature in three ways: i) by focusing on a broader range
of balance sheet components that could be affected by capital shortfalls, ii) by allowing for asymmetric
reactions for capital surpluses and capital shortfalls and iii) by studying bank reactions during the recent

financial crisis and examining whether they differ compared to the pre-crisis period.

3 Data and empirical strategy

3.1 Sample selection

We start with a sample of financial institutions located in EU-27 countries and Norway for which we
have quarterly data in either Bloomberg or Worldscope between 2004Q1 and 2011Q3. Next, we rely on

Bankscope to identify bank types. We remove all banks which are not commercial banks, saving banks,

“Memmel and Raupach (2010) also look at adjustment behavior, but they mainly focus on which type of bank tends to ad-
just faster than others. In terms of how banks adjust, they only make a difference between asset and liability side adjustments.

Furthermore, their empirical framework differs considerably from ours.

SFrancis and Osborne (2012) have access to confidential individual bank data on capital requirements for U.K. bank, which
are imposed by the banking regulator in the UK (FSA), which allows them to look at the impact of capital regulation on bank

capitalization levels.



cooperative banks, real estate banks or bank holding companies. We also exclude banks for which no infor-
mation is available on bank capital or other variables needed to calculate optimal capital ratios. We focus on
two types of capital ratios, being the regulatory Tier 1 ratio (Tier 1 capital over risk weighted assets) and an
unweighted equity ratio (common equity over total assets). This leaves us with a sample of 93 banks from
19 European countries.® Summary statistics for the equity ratios in the different countries can be found in
Table 2. Average Tier 1 ratios range between 7.71 in Portugal and 14.7 in Hungary. Furthermore, none of
the banks report Tier 1 ratios below the Basel II threshold, the minimum Tier 1 ratio in our sample is 4.6 in
Slovenia. The average country-level equity ratio (common equity over total assets) ranges between 2.43 and
13.43. Macroeconomic indicators are provided by Thomson Datastream. The securitization dummy used in
the loan regressions is based on data from Dealogic (DCM Analytics).

To assess the impact of deviations from capital targets, we first need to estimate bank capital targets.
Thus, in Section 3.2 we derive the deviations from the capital target by developing a dynamic capital adjust-
ment model, which will also allow us to investigate the adjustment speed towards capital targets, whereas in

part 4 we assess the impact of the estimated deviations on bank-specific balance sheet characteristics.

3.2 Dynamic capital adjustment model

We first develop a dynamic capital adjustment model which allows us to estimate bank capital targets and,
although not the primary focus of this paper, will also allow for assessing the adjustment speed towards these
targets. In line with the existing capital structure literature (see e.g. Flannery and Rangan (2006), Berger
et al. (2008), Francis and Osborne (2012)), we model the possibility that target capital ratios might differ

across banks and over time as follows:

Ky =BXii (D

6 Austria, Belgium, Czech Republic, Germany, Denmark, Spain, Finland, France, United Kingdom, Greece, Hungary, Ireland,

Italy, The Netherlands, Norway, Poland, Portugal, Sweden and Slovenia.
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Where K7, is the bank-specific, time-varying optimal capital ratio and X ; is a vector of bank specific
characteristics. We focus on two different capital ratios: (i) an optimal regulatory Tier 1 ratio (Tier 1 capital
over risk weighted assets) and (ii) an optimal unweighted equity ratio (common equity over total assets). As
discussed in the introduction, banks do not only have to comply with regulatory capital standards but also
have to decide on optimal economic capital levels, i.e. the level of capital they need to hold given the risk
and return structure of their business operations in order to comply with a chosen default probability over
a specific time horizon. This optimal economic capital level inherently depends on the business model of
the bank, as this will be a key factor in determining its risk and return profile. As such, we determine the
optimal capital ratio of a bank based on a broad range of business model characteristics. Following existing
literature on the determinants of optimal capital structure (see e.g. Gropp and Heider (2010) Berger et al.
(2008), Lemmon et al. (2008)) we include proxies for size (In(Total Assets), earnings (Return on Equity),
bank risk behavior (Loan Loss Provisions) asset composition (Loan ratio), funding mix (Deposit ratio),
income diversification (Non-interest income ratio) and cost structure (Cost-income ratio) as bank-specific
determinants of the optimal capital level. Size is included as larger banks could potentially face lower risk
through diversification benefits or better access to funding; hence lowering required capital. Changes in
earnings can have an impact on bank capital levels through retained earnings. When banks are more risky,
markets will probably require more capital to be held, which is why we include loan loss provisions. The
other indicators included also reveal information on bank riskiness and funding costs, and hence could be of
importance for bank capital levels.

Immediate adjustment of the capital ratio towards this target will create substantial adjustment costs,

leading to a partial adjustment model which looks as follows:

)

Kiy— Kip1= MK, — Kig1) +€ig (2)
Where K ; is the effective bank capital ratio and where A can be seen as the adjustment speed towards
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the target ratio. A low A would indicate that banks are rather passive in terms of capital management and
that they slowly adjust towards their target capital levels, whereas a high A would point at actively managed
capital ratios. The problem with specification (2) is that the target ratio is not directly observable. Therefore,

we integrate equation (1) into equation (2) and slightly rearrange the model:

Kit =XBXit—1)+ 1 —=NEK;—1+¢ciy (3)

Equation (3) can then be estimated using the Blundell and Bond (1998) GMM estimator, which corrects

for the biased adjustment speeds caused by the dynamic setup of the panel. Moreover, this will not only give

us an estimate of the average adjustment speed of the banks in our sample, but will also allow for calculating
the optimal bank capital level by using the estimated coefficients from Equation (3):

Kftt = est(ﬁ)Xiyt_l (4)

7

This estimated optimal capital ratio will then be used in a following step to assess the impact of a
deviation from the optimal ratio on bank behavior. For the Tier 1 ratio, we add an extra restriction such that
the optimal Tier 1 ratio cannot be below the regulatory minimum of 4 percent.

The dynamic capital adjustment model allows us to check whether banks have a target capital level and
how fast they can move towards this optimal level. The model thus gives us information on the reaction
of one specific balance sheet characteristic - being the capital ratio itself - to deviations from the target
capital level. If we want to know the impact of deviations from the capital target on other balance sheet
characteristics, we need some additional steps. First, we can use the optimal capital ratio (see equation (4))

to calculate the deviations (D E'V; ;) from the target capital level:

DEV;; = est(8)Xi1—1 — Kiy )

12



A negative (positive) value would imply a capital deficit (surplus) relative to the bank-specific capital
target. Banks could react to these deviations in a number of ways. For example, when a bank is below its
Tier 1 target, it could change the numerator by raising external capital or by retaining a bigger share of its
earnings. It might also choose to reshuffle its asset portfolio in such a way that the risk-weighted assets
decrease, or by shrinking the securities or loan portfolios, which would increase the Tier 1 ratio.

While checking the impact of deviations from the capital target on any of these different balance sheet
items, we explicitly want to control for asymmetric reactions; i.e. the extent to which banks react differently
when they are above or below their target and differences between banks that are far away and close to the
optimal capital level. Therefore, we regress the change in each equity component on the deviation from the
target and a group of control variables, while using interaction terms between dummies and the deviation to

control for possible asymmetric effects.

ABS;; = a; + 1 * DEV; + (DEV; ;) * [B2 x Below; ¢ + (3 x Extreme; 4]
+B4 % DEV; ; x Below; 1 * Extreme; ; + B5 * Below; ¢ (6)

+p6 * Extreme; s + B7 * Extreme; x Below; s +0 x CV; ;1 + €y

where ABS;; is the growth rate for one of the balance sheet variables which could be affected by the
deviation of a bank from its optimal capital level. The dummy variable Below;; equals one when a bank
is below its optimal capital level and allows us to differentiate between the impact of capital shortfalls and
capital surpluses on a bank ’s balance sheet composition. The dummy variable Extreme; ; equals one when
a bank is more than one standard deviation away from its optimal capital level and allows us to differentiate
between banks close to the optimal ratio and banks more far away. In the results section, we immediately
report the impact for the banks in these four groups, which is calculated based on the interaction coefficients
in these regressions. The control variables C'V; ;1 include both bank-specific balance sheet characteristics,

macroeconomic control variables and all possible combinations between the dummies used in the interaction
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term with the deviation from the optimal capital ratio. When summarizing the results in Section 4, we will
discuss the impact of the deviation from the optimal capital ratio - be it the Tier 1 ratio or the equity ratio
- for four different groups, based on the dummy interactions. We focus on (i) the group of banks that
are more than a standard deviation above the optimal target, (ii) the banks that are above, but close (i.e.
less than a standard deviation) to the target ratio, (iii) banks that are below, but close to the target and (iv)
banks that are more than one standard deviation below the target. The impact for each group is calculated
based on the coefficients of the interaction terms in equation (6). For example, the impact for a bank that
is more than one standard deviation above its target equals 3; + (33, while the impact for a bank below,
but close to the target is 31 +32. We study the impact on six balance sheet factors, namely Tier 1 capital,
total capital, retained earnings, risk-weighted assets, total assets and loans. Unfortunately, data availability
issues do not allow digging deeper into the banks’ asset composition and for example study specific loan
or securities portfolio compositions. However, we believe that combining the different components for
which information is available already provides interesting insights into how European financial institutions

manage their capital ratios.

4 Results

4.1 Speed of adjustment and optimal capital levels

Before we can analyze the impact of capital deviations we need to calculate the optimal capital levels. Table
2 shows the results for the speed of adjustment regressions (see equation 3) for the two capital measures:
the Tier 1 capital ratio (columns 1-3) and the simple equity ratio (columns 4-6). These ratios are regressed
on their own one-period lagged value and a set of macro-economic and bank-specific control variables,
while also taking into account bank- and time fixed effects. For each capital ratio, we run a pooled OLS

regression, a panel regression including bank fixed effects and a Blundell-Bond System GMM regression.
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We are especially interested in the System GMM results, as the dynamic setup of our panel leads to biased
and inconsistent estimates when using the pooled OLS or fixed effects estimators (Nickell (1981)). We
include the OLS and fixed effects estimations as a robustness check for the GMM results. More specifically,
it can be shown that pooled OLS estimates tend to overestimate the coefficient for the lagged variable while
fixed effects estimators underestimate its true value. As a consequence, a good estimate should at least be
between the fixed effects and pooled OLS coefficients. This is the case for both the Tier 1 as well as the
leverage regression. Furthermore, the J-statistic also confirms the validity of our instruments. Looking at the
results, we see that for both capital measures the lagged dependent variable is highly significant and between
0 and 1, indicating that banks do adjust towards an optimal capital level. The speed of adjustment is quite
different for the two capital indicators, with the leverage ratio adjusting faster towards the optimal level than
the Tier 1 capital ratio. On average, it takes a bank about 3.1 quarters to close half of its Tier 1 capital gap,
while half of the leverage ratio gap is on average filled in about half a year. Possible explanations could be
that banks are more concerned about their optimal leverage ratios or that it simply is easier to adjust non-risk
weighted equity ratios than Tier 1 ratios.

Next, we use these estimation results to calculate time-varying, bank-specific optimal capital ratios and
the deviations from this optimal level (see equation 4 and 5). Table 3 shows the summary statistics for the
optimal ratios and the corresponding deviations. In a following step, we analyze the impact of the capital

deviations on a group of balance sheet characteristics.

4.2 Impact of capital ratio deviations

In what follows, we analyze the impact of the capital deviations on a group of balance sheet characteris-
tics. We divide the balance sheet characteristics in two groups, depending on whether they belong to the
numerator (equity or Tier 1 capital) or the denominator (total assets or risk-weighted assets) of the capital

ratio. Tables 4 to 8 show the results from this analysis. In each table, we analyze the impact of deviations
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from optimal Tier 1 or equity levels on either Tier 1 capital, total equity, risk weighted assets, total assets,
retained earnings or loans. For each dependent variable, we run 4 regressions. The first two regressions
show the results when not taking into account potential asymmetries between being below or above the
optimal capital level and between being far away or close to the target ratio. In the last two regressions we
examine whether there are differences between capital surpluses and shortfalls by interacting the deviations
from the optimal level with a dummy indicating whether a bank is below (dummy=1) or above (dummy=0)
the optimal level. Furthermore, we also allow for differences in reaction for banks that are close to or far
away from the optimal ratio. As such, we report the impact for four groups of banks in these last two re-
gressions. The impact is calculated based on the interaction coefficients in equation (6). The first coefficient
shows the reaction for banks that are more than one standard deviation above the target ratio. The second
coefficient shows the impact for banks that are above the target ratio, but with a deviation that is lower than
one standard deviation. Similarly, the third and the fourth coefficient show the reaction of banks that are
either below, but close the target ratio and for banks that are more than one standard deviation below the
target ratio. We expect that banks that are further away from their target react stronger than banks close
to their target. We look at two separate periods, being a pre-crisis period running from the first quarter
of 2004 until the last quarter of 2007, and a crisis period running from the first quarter of 2008 until the
third quarter of 2011. In all regressions, we control for macroeconomic conditions and central bank policy
actions by including quarterly GDP growth, quarterly inflation rate and changes in the 3-month EURIBOR
(or a country-specific equivalent for non-EMU countries). Following Hancock et al. (1995), Berrospide and
Edge (2010) and Francis and Osborne (2012), we include two lags of these macro variables. We also con-
trol for bank-specific characteristics that could have an impact on our left-hand side variables. We include
bank size (In(total assets)), a bank efficiency measure (cost-income ratio), a credit risk indicator (loan loss
provisions), an income diversification measure (share of non-interest income in total income) and a funding

structure measure (ratio of deposits to total assets) as bank-specific control variables. Furthermore, we also
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take into account the potential impact of bank bailouts on bank behavior by adding a bank bailout dummy
which equals one from the moment a bank received a bailout. Finally, when focusing on loan growth, we
also control for the impact of bank securitization by including a securitization dummy which equals one if
the bank securitized loans in that quarter. We also control for bank-specific unobservable characteristics and

seasonal influences by adding bank and time-fixed effects. Standard errors are clustered at the bank level.

4.2.1 Impact of common equity deviations

Capital measures based on cruder risk-exposure proxies than risk-weighted assets may be the most relevant
once for stock market participants or debt holders, because they may view the risk weightings as highly
opaque and uninformative. Furthermore, decisions on optimal economic capital have to take into account a
range of trade-offs and potentially rely on other risk evaluations of business activities compared to regulatory
risk weights. Additionally, the results in Table 2 already indicated that banks optimize their equity ratio, and
that this happens faster than the adjustments for the Tier 1 ratio. A potential explanation for this is that capital
requirements were only of second order importance for banks during the sample period. Consequently, it
is of relevance to analyze the impact of deviations from an optimal, unweighted equity ratio, measured as
common equity over total assets.

We begin by looking at the impact of deviations from the optimal level on the numerator of the target
ratio, which in this case is common equity. As expected, the first 2 columns of Table 4 indicate that devi-
ations from the optimal equity ratio are negatively correlated with changes in common equity, both before
and during the crisis period. However, the first two columns do not take into account potential differences
in adjustment behavior between banks that are below and banks that are above their optimal capital level or
between banks that are close to or far away from the optimal ratio. We expect that banks that are far below
their optimal ratio will have a higher incentive to increase their equity, for example because they could po-

tentially be penalized - in terms of funding cost - for being too close to the regulatory minimum. Hence,
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in the last two columns we control for potential asymmetries by interacting the deviation variable with a
dummy indicating whether a bank is above or below the capital target and with a dummy indicating whether
a bank is more than a standard deviation away from the optimal capital ratio. Interestingly, these regressions
show that the results presented in the first two columns are mostly driven by banks that are below their target
levels. These banks try to increase their equity ratios by increasing common equity. Furthermore, column
3 and 4 of Table 4 indicate that both banks that are above and banks that are below the target adjust their
equity levels; although strongly undercapitalized banks react significantly stronger than banks that are far
above the optimal equity ratio. Also, during the crisis period we observe a significantly stronger reaction
of banks that are far (i.e. more than one standard deviation) below the target than banks that are below, but
close to the target. By contrast, banks that are far above target do not reduce their equity levels during crisis
periods, potentially indicating the relatively stronger importance given to being well capitalized during crisis
periods. The last four columns of Table 4 show that at least part of the adjustment in equity levels is achieved
through changes in retained earnings. This is particularly true for banks that are above their optimal levels,
although during the recent crisis undercapitalized banks also tried to shore up equity levels by retaining a
bigger part of their earnings. Furthermore, there is no significant difference in the size of the reaction - in
terms of changes in retained earnings - for banks far below or far above the target.

Focusing on the impact of deviations on changes in total assets in the first four columns of Table 5, we
find striking differences between the pre-crisis and the crisis period. Whereas during normal periods banks
do not appear to react to equity deviations by adjusting their balance sheet size, we find a significant impact
during the crisis period. This effect is particularly strong for banks that are below their optimal equity level,
suggesting the presence of a non-negligible deleveraging effect. In other words, deviations from the optimal
capital level lead to significant changes in balance sheet growth for banks that are below their optimal level
during the recent crisis period, confirming that banks are lowering asset growth in order to raise their capital

ratios. Furthermore, banks that are far above their optimal target do not make significant adjustments to
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their asset size. This result is similar to the result found for equity growth for this group of banks, which
might indicate that, during the crisis, notwithstanding being well above target levels, well capitalized banks
have a strong incentive to keep their capital ratios high, as this can have an important signaling function
during crisis times. The last four columns of Table 5 indicate that, during the crisis, a part of this asset side
deleveraging is happening via lower loan growth, although the impact is rather low. During the 2008-2011
period, undercapitalized banks significantly reduced loan growth, while this did not hold during the pre-
crisis period. This indication of a deleveraging impact through the loan book, even when it is small, when
banks are undercapitalized, is worth keeping in mind when setting new capital requirements. Such concerns
were also behind the decision by the Basel Committee to only introduce the new Basel IlI-based capital

requirements in a gradual fashion spanning a transition period of several years.

4.2.2 TImpact of Tier 1 capital deviations

A natural expansion of our analysis is to focus on the impact of (risk-weighted) Tier 1 capital deviations on
actual capital levels. The first four columns of Table 7 report the impact of deviations from the optimal Tier
1 ratio on the growth in Tier 1 capital. As expected, deviations from the optimal capital level are negatively
correlated with changes in Tier 1 capital growth, both before and during the recent financial crisis, although
we only find a significant negative impact in the crisis period. As for the common equity ratio, banks that are
below the optimal Tier 1 level react more strongly than banks that are above the target. During the crisis, the
change in Tier 1 capital levels is about 2.5 times as strong for banks that are more than a standard deviation
below the optimal Tier 1 ratio compared to banks that are equally far above their optimal Tier 1 ratio (the
difference between both groups is also statistically different). Furthermore, the results also indicate that
within the group of undercapitalized banks, the reaction is stronger for banks that are further away from
the target, especially during the pre-crisis period. This does not mean that overcapitalized banks are not

interested in getting back to their optimal capital target; it only indicates that they prefer other measures to
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adjust their Tier 1 ratios and perhaps face less acute outside pressure to revert to their Tier 1 target.

Digging one step deeper by looking at the impact of deviations from the Tier 1 ratio on retained earn-
ings in the last four columns of Table 7 shows that the adjustments do not systematically happen through
adjustments in retained earnings. This might suggest that retained earnings - being at least in the short term
largely determined by exogenous macroeconomic and financial factors - is not a sufficiently reliable tool to
change Tier 1 ratios when they are off target.

The alternative for these banks is adjusting the denominator of the Tier 1 ratio by making changes to
their risk-weighted assets (RWA). The first four columns of Table 6 show the impact of deviations from
the optimal Tier 1 ratio on the growth in RWA. The first two columns confirm our general expectations;
deviations from the optimal level are positively correlated with RWA growth, both before and during the
current financial crisis. Columns 3 and 4 of Table 6 shows that both banks that are below and banks that
are above the optimal level make adjustments to their RWA to get back to their optimal levels. During
the pre-crisis period, however, the coefficient for the banks that are more than one standard deviation away
from their optimal Tier 1 ratio is significantly larger than the coefficient for the banks in the three other
groups. This indicates that banks that are more than a standard deviation below their optimal target, react
significantly stronger than banks that are close to the target and than banks that are far above the target. Thus,
making changes to the risk-weighted assets seems to be an important strategy to convert to the optimal
Tier 1 ratio, especially for banks that are far below their optimal Tier 1 ratio. During the crisis, the size
of the reactions is not significantly different between the different groups. In other words, during crisis
periods RWA adjustments (e.g. via reshuffling of portfolio compositions or optimizations) appears to be a
flexible tool for banks to adjust their Tier 1 ratios, irrespective of the underlying fundamentals, whereas it is
especially preferred by seriously undercapitalized banks during normal times.

Changes in RWA can be caused by a change in risk weightings, a real change in total assets or a combi-

nation of both. The last four columns of Table 6 provide more information on this issue. The table shows the
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impact of deviations from the optimal Tier 1 ratio on the growth in total assets. We only find a significant
impact on real asset growth for banks that are more than one standard deviation above their optimal Tier 1
ratio, indicating that banks prefer to fine tune their risk-weighted assets instead of making actual changes
to the size of their balance sheet when being close to or far below their Tier 1 capital target. This holds for
both the crisis and the pre-crisis period.

Finally, in Table 8 we focus on the impact of deviations from optimal capital levels on loan growth. We
do not find any significant effect of Tier 1 deviations on loan growth.

Overall, our results indicate (i) that European banks react stronger to capital shortfalls than to capital
surplus situations in terms of Tier 1 adjustments, (ii) that banks further away from the optimal Tier 1 ratio
react stronger than banks that are close to the optimal ratio, (iii) that part of the changes in risk-weighted
assets is coming from changes in real asset growth when banks are above target, whereas they prefer not to
decrease real asset growth when being undercapitalized and (iv) that Tier 1 capital adjustment behavior was

not fundamentally different during the 2008-2009 crisis compared to the years before the crisis.

5 Conclusions

In this paper, we contribute to a better understanding of bank deleveraging mechanisms by looking at banks’
reactions to deviations from optimal capital levels. We focus on two types of capital ratios, being the
regulatory Tier 1 ratio and an unweighted equity ratio. Using a sample of 93 European banks between
2004 Q1 and 2011 Q3, we analyze (i) whether these banks have an internal, optimal capital ratio, (ii)
how banks react to a deviation from their optimal capital level, (iii) whether this reaction differs during
crisis situations and (iv) whether this reaction is symmetric in terms of being (far) below or (far) above the
optimal level. We find clear evidence for capital optimization, both in terms of the Tier 1 ratio and the equity
ratio. Furthermore, we show that there are notable asymmetries in bank reactions to deviations from optimal

capital levels. More specifically, overcapitalized banks prefer to reshuffle risk-weighted assets or increase
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asset holdings when deviating from their optimal Tier 1 ratio, whereas they rather try to increase equity levels
or reshuffle risk-weighted assets without changing asset holdings when being below target. When looking
at the equity ratio, we also find evidence for deleveraging and lower loan growth for undercapitalised banks
during the recent financial crisis, whereas in the pre-crisis periods banks primarily reacted to deviations from
their optimal target by adjusting equity levels, for example through changes in retained earnings.

From a policy perspective these results point to the risk of bank balance sheet deleveraging and loan
contraction when the banking sector is undercapitalised, which in turn might have negative repercussions
on real economic activity. Our findings also confirm that banks behave differently during crisis times than
during “normal” periods and that especially deleveraging actions due to capital shortfalls might be amplified
in periods of crisis where banks’ leeway to adjust their balance sheets is more limited. This finding is
consistent with the extraordinary monetary policy and government support measures provided to the banking
sector in recent years; measures which arguably have contributed to limit the negative repercussions of
the shocks to bank capital that have occurred during the financial crisis and the euro area sovereign debt
crisis. Furthermore, our findings highlight the importance of taking into account potential asymmetries
when analyzing banks’ reactions to deviations from optimal capital levels and can help in understanding
how banks react to a sudden shortfall in bank capital levels and should also help inform decisions of raising

bank capital requirements.
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6 Tables and Figures

Table 1: Equity and Tier 1 ratio - summary statistics by country

This table shows the summary statistics for the equity ratio (common equity over total assets)
and the Tier 1 ratio (Tier 1 capital over risk weighted assets) for each country in our sample) for
the full sample period (2004Q1 - 2011Q3).

Tier 1 ratio Equity ratio
Country Mean St.Dev. Min. Max. Mean St.Dev. Min. Max Banks
Austria 8.56 2.19 5.80 17.20 6.28 1.75 2.14  10.09 5
Belgium 10.87 1.64 7.10 1450 3.18 1.46 1.64 5.70 2
Czech Republic  10.79 2.12 950 1395 8.34 1.71 6.87 10.71 1
Denmark 11.22 2.74 642 1720 6.36 2.88 277 1432 5
Finland 9.34 1.86 6.90 12.50 6.09 1.08 420 792 1
France 8.93 0.76 7.70  10.60  2.87 0.23 247 334 8
Germany 8.55 2.04 580 14.13 245 0.55 1.64 3.8l 4
Great Britain 9.85 1.98 630 14.10 4.15 1.49 1.64 741 6
Greece 9.43 223 580 1490 490 1.82 1.64 873 10
Hungary 14.70 0.14 14.60 14.80 13.34 0.03 13.32  13.37 1
Ireland 9.65 0.07 9.60 9.70 436 0.06 432 440 2
Italy 8.02 1.71 5.80 15.89 7.74 1.58 433 12.55 16
Netherlands 10.39 1.10 920 13.18 6.14 0.73 518  7.41 3
Norway 8.27 1.29 630 11.01 4.08 1.02 248  6.64 3
Poland 13.43 2.52 895 17.20 1245 2.52 6.32 15.60 10
Portugal 7.71 1.10 5.80 930 526 1.35 293  7.63 4
Slovenia 10.37 7.27 4.6 6.6 10.25 6.52 1048 8.62 2
Spain 8.25 1.17 632 11.63 5.30 0.83 344 731 9
Sweden 8.63 2.40 5.80 17.20 4.03 0.53 294 554 5
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Table 2: Bank Capital - Speed of Adjustment

This table shows the results for the speed of adjustment regressions for our two capital measures. The dependent
variable in the first three columns is the Tier 1 Capital ratio (Tierl Capital over Risk Weighted Assets), while the
dependent variable in the last three columns is the Common equity ratio (Common Equity over Total Assets). Both
capital variables are regressed on their own one-period lagged observation, a group of bank-specific business model
characteristics and two macro-economic control variables (GDP growth and Inflation rate). All regressions also include
time fixed effects. For each capital variable we use three different regression approaches, being OLS, panel with bank
Fixed Effects and System GMM. Since we are dealing with a dynamic panel setup, the System GMM approach is the
preferred approach. For the panel regressions, we report robust standard errors, clustered at the bank level. The GMM
standard errors are Windmeiijer robust standard errors.We use a two step GMM procedure, using a collapsed instrument
set of two lags of the right hand side variables. For each regression, the table also mentions the speed of adjustment of
the banks towards their optimal capital level (calculated as one minus the coefficient on the lagged dependent variable)
and how many quarters it takes for the average bank to fill half of the difference between the optimal and the current
capital level ("half™).

(1 () 3) 4) Q) (6)
VARIABLES OLS FE SGMM OLS FE SGMM
Tier 1 Ratio 0.879***  (.637*** 0.804***
(0.0258) (0.0553) (0.0894)
Equity Ratio 0.965%** (. 717*%*  (,728%**
(0.0106) (0.0340) (0.0922)
In(Total Assets) -0.0398 -0.710 -0.0906 -0.0236* -0.155 -0.172
(0.0247) 0.451) (0.295) (0.0133) (0.112) 0.214)
Return on Equity 0.00708**  2.36e-05 0.00106 0.000192  0.000590 0.0125
(0.00318)  (0.00359)  (0.00946) (0.00201)  (0.00233)  (0.00825)
Loan to Assets Ratio -0.977%%% D 38**k -2.187%* -0.0586 -0.955%** 0.156
(0.318) (0.561) (0.876) (0.162) (0.353) (0.843)
Deposit Ratio -0.0841 0.992 1.740 -0.0513 -0.301 -0.466
(0.265) (0.672) (1.171) 0.167) (0.508) (0.686)
% Loan Loss Provisions 0.140 0.253 0.170 -0.0512 -0.230 -0.209
(0.259) (0.291) (0.427) (0.152) (0.187) (0.281)
Income Diversification -0.370%** -0.141 0.000798 0.00930 -0.0938 -0.156
(0.178) (0.231) (0.291) (0.119) (0.132) (0.200)
Cost Income Ratio 0.00160 0.00182  -0.00611**  0.000554  0.000190 -0.000772
(0.00291)  (0.00248)  (0.00291) (0.00115)  (0.00106)  (0.00175)
GDP Growth 0.0371*%*  (0.0340%* 0.0279 0.00286 0.00306 0.00599
(0.0101) (0.0142) (0.0504) (0.00506)  (0.00559)  (0.0281)
Inflation Rate 0.0965** 0.0562 -0.00123 0.0856***  (0.0645%* -0.0438
(0.0477) (0.0439) (0.407) (0.0321) (0.0311) 0.117)
Constant 1.972%%% 11.46%* 0.526%** 3.984%**
(0.610) (5.293) (0.262) (1.271)
Observations 1,399 1,399 1,399 1,823 1,823 1,823
R-squared 0.843 0.712 0.953 0.627
Speed Of Adjustment 0.121 0.363 0.196 0.0345 0.263 0.272
Half 5.379 1.535 3.185 19.72 2.275 2.180
Number of banks 79 79 79 93 93 93
AR2pval 0.138 0.215
Jstatpval 0.541 0.242
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Table 3: Bank Specific Variables - Summary Statistics

This table shows the summary statistics for the bank-specific variables used throughout this
paper. Our total sample consists of quarterly data for 93 European banks from 2004Q1 until
2011Q3 The consist of two panel. The first panel shows the summary statistics for the capital
ratios and bank business model variables. This data is coming from Bloomberg and Datastream.
Based on these variables, we can calculate a banks optimal capital ratio and the deviation from
this optimal level (see table 2 for more info). The summary statistics for these optimal levels
and deviations are shown in the second part of the table.

Variable Mean Std. Dev. N
Tier 1 Ratio 9.13 2.44 1454
Equity over Total Assets 6.05 29 1823
In(Total Assets) 10.93 1.74 1823
Return on Equity 10.81 12.54 1823
Loan to Assets Ratio 0.70 0.15 1823
Deposit Ratio 0.47 0.16 1823
% LoanLossProvisions 0.14 0.15 1823
Income diversification 0.29 0.15 1823
CostIncome Ratio 2.34 8.37 1823
GDP growth 0.11 5.67 1823
Inflation rate 0.58 0.78 1823

Variable Mean Std. Dev. N
Tier 1 ratio - deviation 0.01 0.29 1454
Equity over Total Assets - deviation ~ 0.12 0.49 1823
Tier 1 ratio - optimal 9.43 2.43 1454
Equity over Total Assets - optimal 5.5 1.4 1823

29



1'0>d 4 ‘60°0>d sx ‘TO°0>d s
sasayyuared Ul SIOLID PIEPUE)S ISNQOY

yueq yueq yueq Jueq Jueq yueq yueq yueq heiNIl i9)
SOA SO SOA SOX SO SO =) S S9[qRLIBA [01IUOD)
SOX Sox SOX SOX SOX SOX SOX SOX A o],
w@% m®> w@% m@% w@% w@% wuV w@% HH Jueg
06 €L 06 €L <6 €8 6 €8 syueq JO JoquinN
LY1°0 00€°0 S4N0 8870 €81°0 ¢ST0 12900 67C0 porenbs-y
#00°1 16T #00°1 16¢C 011 evL 011 evL SUOneBAISqQQ
(S€6°0) (€19°¢) (S¢8°0) (000°¢) (z8v' 1) (I8¥'1 (zIen) 9LETD)
sxxl€EEC" 1€9°¢ wxxLL0°C *CLT'S *V8Y' T %% CLE'C [AYA s #xx£90°C jueisuoy)
(90¢'1) (coL¢) (0s6'1) (zso' 1) 19818) MO[3q UONBIASD PIepUR)S | <
#x08€°¢" 688¢- #%x0L0'8" #5:5G01 - - oney Annbyg uoneiasq
(90¢'1) (6£2°¢) (L98'1) (Lev'n 10818) Mo[og
+x£16°C L v A NS #3675 67 - oney Annbg uonerasq
(696°0) (seeD) FLTTD) (€S+'D) 123181 9A0QY
%LC9'1- #%x096"L" 788’1~ #2008V 17~ - oney Annbyg uoneiadqg
(Trv'0) (T8 1) (TrL'0) (908°0) 19818) 9A0QR UOHRIASD PIRpURIS | <
swesOPL T~ #4%599°G- #x:61S T~ st CLE Y- - oney Aynbyg uoneasg
(20} (90t 1) (6TL°0) (Tz8°0)
s LSLTT- #x:896°C- #5600 [~ s [917C oney Annbg uoneasg
SISLIO wmmﬁoumim SISTIO mmm_._ououg SISLID wﬂmﬁouo.am SISLIO ﬁmﬁOuQHQ SHTAVIIVA

sSurureq 39y  sSurureq 30y sSurureq 39y sSurureq 19y ymoln Aymbg  morn Aimbg yimoin Aymbg  yimoin Ayinbg

*91qerrea Juapuadap oY) uo 9FuLYO UOTIBIASD pIepue)s JUO & Jo JoedwWil oY) MOYS SIUSIOYFI0D ) Jey) Suedw yorym ‘ueowr [duwes 1oy)
PUNOIE PIZI[BULIOU I8 SI[RLIBA Y], ‘[OAJ] JUBQ I} J& PAI2ISN[D PUB }SNGOI I8 SIOLID PIBPUR)S "SI09JJO PAXY W) PUE JUeq dpN[oUI sUOISSASA [V (€OT102-108007)
potrad s1sto & pue ($0L002-107007) SISI0-21d € 10 9UOp oI SUOISSaISaI [[V 19518 MO[9q UOTIBIAD PIEpUE)S SUO UL} 2IOW dIe Jey) SYUBq 0} SIOJAI JUSIOYJO0d YN0y
Y} o[IYM 92318} MO[q UOTIBIASD PIEPUR)S B UBY) SSI[ oIk Jey) Syueq JOJ UOTIORAI AY) SMOYS JUIIOYJI0d PIIY) Y], "UoneIAdp prepuels auo snid j1051e) oy pue j051e) o)
U29MI2q 2T JBY) SYURQ 0] SIAJRT JUSIOYJO0D PUOIIS I, 13I8} 2A0qEe UONBIASD PIEPUR)S QUO UBY) 2IOW I Jey) syueq Joj joedwl dy) SAIBIIPUI JUSIOYJI0D ISIY Y],
*SJURIOJ09 In0J 110dar opp -omner 1oSIe) 9y} MO[aq JO SAOQE UOTIRIAID PIEpUR)S dUO UEY) 9IOUI ST YUeq B UM 9uo 0} enba Aurump e pue [0Ad] onjel Kjmbe rewmdo syt
MOT3q ST JUBq B UdYM QU0 0) [enba ST yoTym Awrunp © yiim [qeLIeA UONRIASD Y} SunoeIdul Aq Suonoeal sLjowwAse [eruajod Junoode ojur aye) op am (8 pue /)
pue ¢ uwnjod uy'[eA9] [eides rewundo 2y 9A0qe JO MO[Iq Ie Je) SYURQ U9M]2q AJBNUAIIP JOU Op IM (9 pue G) 7 PUB | UWNJ[OD U] "SI[qRLIBA [01UO0D dyrdads-yueq
pue (9Bl UONEPUI oY) pue SASULBYD 9JeI JSAINUI ‘YIMOIS J(O) SO[qRLIEA [0IUO0D dTWouod9-o1oew Jo dnois e ‘oner Ajmnbe Tewmndo oy) WoIj UOTIBIAAD Y} UO (YIM0I3
s3urured paurejal) ymoi3d A1nba ssar3ar opy “s3urured paureyar ur Yamoli3 pue yimoi3 £3mba uo onyes Kybe [ewmndo oY) woly suoneIAdp Jo joedw 9yl SMOYS [qel SIYL

y1moI3 s3urures paurelal pue A1nbe uo joedwy - uonerasp Aynba uowwo)) 4 9[qeL

30



1'0>d 4 ‘60°0>d sx ‘TO°0>d s
sasayyuared Ul SIOLID PIEPUE)S ISNQOY

SOx SOX SOX SOX Sox SOX SOX SOx S9[qBLIBA [0TUOD)
Jueq Jueq Jueg Jueq Jueq Jueq yueq yueq heiNilj9)
Sox Sax SOX SOX Sax SOX SOX Sox A awir],
SoX S SOX SOX S SOX SOX SoX Hdq Juegq
S6 €8 S6 €8 S6 €8 S6 €8 Sjueq jo JoquinN
061°0 LTT°0 981°0 o 0€T°0 YET°0 ¥ 0 €e1'o parenbs-y
YOT°T L YOT°T (445 YOT°T evL YOT°T evL SUONLBAISSqQO
(00920) (Se1d) (S150) (8L1%) (889°1) (Tr8' 1) o9 1 (LyL'1)
80€C L699 881°¢ *C91°L 6¢8'1- Wit %060°¢- 6S6'1 JueISu0)
(€91°D) (Lsen (95L°0) (£96'0) 10818) MO[9q UONRIAID PIRpUE)S | <
7860°0- 6SL°0- #2:C08'C ILS°0 - oney Ambyg uoneiasg
((27a0) ozr'n (T26°0) (rL6°0) 10818) MOJog
$9¢°0- 9¢°1- ##xx008C 8650 - oney Aynby uoneIAsq
(SL1'D) 0601 (818°0) (5£8°0) 10818) 0A0QY
%x09S°C 92¢'0- [43! 9¢€0 - oney Aymbyg uoneireg
(019'0) (61L°0) (T61°0) (11s'o) 10818) 9AOQE UOTIBIASD PIEPUR)S | <
#%€9¢°1 2690 %*%L86°0 8¢€0°0 - oney Aimbyg uonerasq
(909°0) (969°0) 9L¥0) (18%°0)
V011 LY€0 #xSST'T €10 oney Aimby uoneraa(
SISLIO s1s110-a1d SISLID sist1o-axd SISLIO sist1o-axd SISLID s1st10-a1d SATIVIIVA

PMOIDUEOTT [IMOIDUROT [YIMOIDUROT  [IMOIDUROT  IMOID 1ASSY  [IMOID JOSSY  [IMOID JOSSY  IMOID) JasSY

"91qerreA juapuadap 9y) uo 93uLYD UOTJBIAdD pIEpUL)S SUO € JO Joedwl o) MOYS SIUAOYFO0D
Y} Jey) SUBAW YOIYM ‘uedw J[duwes Iy} punoe poZI[RULIOU I8 SO[qBLIBA Y], "[QA9] YUBQ ) I8 PAIJ)SN]O oI SIOLIQ pIepue)S 'S109JJO PIXY dwl) pue Jueq apnjour
suorssa13aI [V (€OT102-108007) porrad sistod e pue (0,002-10+007) SISHo-a1d & 10] oUOp aIe SUoIssaISar [[y 19818} M0[oq UOTIBIAQD PIEpUR)S QUO UBY) 9IOUI
AIe Jey) sUeRq O} SISJAI JUAIOYJO0D YIINOJ Y} IIYM 1o5Ie) MO[oq UONBIAID PIEPUL]S B UBY) SSO] I8 Jey) Syueq I0J UOT)ORAI AU} SMOYS JUSIOJO0d PIIY) Y], "UOIIRIAD
prepue)s ouo snid 1318 oy} pue 1o5Ie) AY) USIMIRQ B JRY) SUBQ 0) SISJAI JUAIOYFI0D PUOIIS A, "J25Ie) JA0QE UOIRIAIP pIepUR)s SUO UeY) IOW e Jey) Syueq IoJ
joedwT oY) SOILITPUT JUSTOYJO09 JISIY Y], "SIUSIONJe0d Inoj 110daI oA\ "Onel 105Ie) aU) MO[oq JO dAOQE UOTIEIASD PIEpUE)S dUO UBY) QIOW ST JUeq € UYMm U0 0} [enbo
Awwunp e pue onjes A3inbo rewndo sj1 mo[oq st yueq B uaym auo 0} [enba SI Yorym Awwinp € yjim 9[qeLieA UONRIAIP JY) SunoeIdUI Aq SUONOBAI dLowwAse [enusjod
JUNOJSE OJUT AYB) OP 9M ‘(8 PUR /) $ PUE ¢ UWN]OD UJ'[AAI] [e3ided [ewndo ay) 9A0Qe JO MO[oq Ik JeT) SYURQ UdIM)q JRTIUSILJIP 10U Op M (9 pue G)  Pue | UWNjod
uJ "Se[qerIeA [0NU0D dyroads-yueq pue (9Jel UOTJRPUT Y} pue SASULYD eI JSAINUT ‘YIM0IS J(ID) SO[qeIIeA [OTU0D dTOU0d9-010ew Jo dnoid e ‘oner Aymbe rewmdo o)
WOIJ UOTIBIAQP Y} UO (YIMOI3 UBO[) YIMOIS JISSE [B)0] SSAIFAI AN "YIMOIS3 UBO[ PUE JISSE [8)0) UO [2A9] A3nba [ewmndo ay) wioay suoneiaap jo joedwr ay) smoys 9[qe) Sy [

11013 ueo[ pue 13sse uo joeduwy - uonerasp Anbs uowrwo)) :g qe],

31



1'0>d 4 ‘60°0>d sx ‘TO°0>d s
sasayyuared Ul SIOLID PIEPUE)S ISNQOY

SOk SOk SOk SOk SOk SOA SOx SOk SO[QELIRA [01IUO))
yueq yueq yueg yueg yueg yueq yuegq yueg s
SOk SOk SOx SOk SOk SOk Sax SOk A oW,
SOk SOk SOk SOR SOk SOA SOx SOk 2 Jueg
08 7w 08 w 0L 65 0L 6S syueq Jo J9qUINN
1cC0 981°0 0cCc0o ¥81°0 0Z1°0 91T0 9110 L61°0 pazenbs-y
¢88 SIS 688 SIS €9L 59% €9L [89% SUONBAISqQO
(8%6°1) (€9L0) (sss1) (98¢0) #91°20) (or1°¢) #200) (z¢8z°¢)
110°C- 8T8~ 81¢€C 8IL'T- LLOE- GS6'1- 860°C- 12C0- jueisuo)
(€06°0) (v (CIN0) (099'D 1081€) MO[9q UONBIAID PIEPUE)S <
Lv9'0 $L8°0 #€16T w55 LTS9 oney [ IO, UONRIAS
(6£8°0) 9T'1) (Lsen (L6S'T) 105181 moJog
6L17°0 86C°0 1894 #xEV0Y - oney [ JA1], uonerAdq
r18°0) (6L0'D (os1'D sz 193181 9A0QY
eLY'0 €Ll 0Tl #xx [0SV - oney [ JA1L, uoneiadg
91€°0) (¥ze0) (96%°0) (S6¥°0) 10818) 9AOQE UOTIRIASD PIEPUR)S <
x5 CS0" [ %8960 588G [ #7681 -oney | Ial], UonNeIAd(J
(zog'0) (S0€°0) (905°0) (6¥5°0)
w4 V0] ##xL16°0 #1691 w#x VL] oney [ JI9L], uoneiasqg
SISLID sisto-o1d SISLID sisto-o1d SISLID sisto-oxd SISLID sisto-o1d SHTIVIIVA

YIMOIZ 19SSy IMOIS 19SSy IMOIS JOSSY  (IMOIT JossY  UImoIS YA ImoIS WA ImoI3 v yImoi3 vy

“9[qetrea Juapuadop o) uo 9FueYd UOTIBIASD pIepue)s JUO & JO Joedwll 9U) MOYS SIUSIOYFA0D ) Jey) SUedW yorym ‘ueaw o[dures 1oy) punore
POZITeULIOU QJB SI[qRLIBA AU, [OAS] JUBQ Y] J& PAIAISN]O Ik SIOLI PIEPUL]S "SJOQYJQ POXY W) PUB JUBq dpN[oul suoIssaIsI Iy (€OT1102-10800¢) porrad SISLID & pue
HOL00Z-10O¥007) Ststo-a1d € 10J oUOp oIe SUOISSAISAI [[Y 19818} MO[2q UOTIRIASD PIEpUR)S QUO UBY) 9IOW It Jey) SYUeq 0} SI9JAI JUSIOYFA0D YIIN0J Y o[rym Jasie)
MO0T3q UOTJBIAQD PIEPUE)S B UBY) SSI] oIe Je) Syueq JOJ UONIBAI ) SMOYS JUSIOJO0d PIIY) oY, "UOTIRIAIDP pIepue)s duo snid Jo31e) ay) pue Jo31e) 9U) U2aMm)dq aIe Jey)
Syueq 0] SIAJAI JUAIOYJ0D PUOIIS Y], 19518} 9A0QE UONBIAID pIepue)s U0 UBY) 2IOW I Jey) syueq Joj joedwr Yy SAJBIIPUI JUAIOYJI0D ISIY AL, "SIUSIOYJI0d INOj
j10da1 9pp "oTIeI J0SIR) QYY) MOTAq JO 9A0QE UOTIBIASD PIEpUR)S QUO UBY) IOW ST JUkq B Uaym ouo o} [enbe Awrwnp e pue [0Ad] [eirdes 1 1o1y, Tewndo st mofeq st Jueq
© UQYM 9U0 0} [enba ST yorym Awwunp € yiim [qeLIeA UONBIAID ) SUNORINUI AQ SUOTORAI JLawwAse [enudjod Junodse ojur aye) op om (g pue /)  pue ¢ uwnjod
uy'1eA9] Te3ides [ewndo ay) 9A0Qe J0 MO[2q Ik Jey) SYUBQ UOM]q )BNUAIIJIP JOU Op 9M ‘(9 puUe G) 7 PUB | UWNJOD U] "SI[qRLIBA [0NU0D dYIdads-yueq pue (jel
UOT)RHUT 9} puE SASULYD d)BI ISAIANUI ‘YIMOIS JJO) SI[ELIEA [0OIUO0D JTWOU0I9-010ew Jo dnoid e ‘oner | 1o1], [ewmdo oY) WIOIJ UOTIBIASP 9y} UO (YImoIS YY) YimoIs
19ssE [0 521391 IA (VAAY) S19SSB pajySrom YSLI Ul (IMOI3 pue yimol3 19sse [810} uo onel [eyded 191, (ewndo oY) wolj SUOBIAAD Jo joedwil 9y) SMOys 2[qe} SIY ],

$19sS€ poJySToMm YSII pue S1asse [810} uo joedw] - UONEIAJ(] [ oL, 19 9[qe],

32



1'0>d 4 ‘60°0>d sx ‘TO°0>d s
sasayyuared Ul SIOLID PIEPUE)S ISNQOY

m@»ﬁ w@% m@% m@% wv.ﬁ m@»ﬁ m®> wuw wuﬁnmﬁﬁ\w MObGOU
v_:ﬂm— xcmm v_:Nm— M:mm- v_cmm v_:ﬂm— M:mm- v_cmm houm_..—mv
m@% w@% mo% wo% wb% m@% wo% w@% m—m OE_,H
m®> w@% m@% m@% wv.ﬁ m®> m®> w@% mm Mcwm
SL €9 SL €9 0L 6S oL 6S syueq JO RqUINN
081°0 81¢°0 vLI'O 6¥T0 LST°0 €0T°0 TIo TS1°0 porenbs-y
66L Y12 66L ¥1¢ ¥9L 497 ¥9L [45% SUOTIBAIISQ
(€e1D) (SLL'Y) (818°0) (599°9) (€8¢°1) 61¥0) (TLL'n) Yor0)
#28S1°€- 8T6'C +420V9°C €96°'¢ ¥I1°0 19€°0- 790°1 6ST'1 JuBISUO)
ey (95+°9) AV ($65°¢) 19818) MO[q UORIASD PIEpUE)S | <
6€L°0 #2500 €T #5600 11" A - oney [ JoL], uoneIAQg
FP1D) (€6L'¥) (€v9°1) (€010 19818} MO[g
$7S°0- I ¥- #4455 6 ##%86£°6" -oney [ IaL], uonerasq
0z0'1) (L8TD) (seen) (986'1) 19818) 9A0QY
LLE'T 8TI'T w4 EEY T 0€8°1- -oney [ oL, uonerasq
#9¢°0) €Lz ($95°0) (808°0) 19318} 9A0QE UOHBIASD pIEpuLIs | <
$210- 699°0- #x5:£6€ T 018°0- - oney [ JoL], uoneIAQq
(0L£°0) (Log'n (655°0) (€8L°0)
612°0- 6550°0- #x%66CT 810" oney [ IALL UoneIAR(
SISLIO sisLo-a1d SISLIO sisLo-a1d SISLID sisto-axd SISLID s1sLo-a1d SHTIVIYVA

sSuturey 10y  sSurureg )9y  sSurureg 1oy sSurureq 39y YIMOID [ IOI],  [IMOID ] IOI], UIMOID ] JOI],  UIMOID) T JoI],

"91qerreA juapuadap ay) uo 93ULYD UOT)BIADD PIEPUR)S SUO € JO Joedwl o) MOYS SJUIOYFA0D YY) Jey) SUBIW YoTym ‘uedw J[dures I1oy) punoie pIzIeuwiou dIe
SO[qRLIBA QU [, OAJ] JUBQ ) JB PAIJ)SN[O SIOLI PIEPUL]S "SIOQJJQ PAXY QW) pue Jueq dpN[oul sUoIssaISaI [V (D1 102-10800¢) porrad sisto e pue ($0,002-107002)
s1s110-01d € 10J QUOp oIe SUOISSITaI [V 19816} MO[aq UOTIRIASD PIEPUE)S QUO UBY) SIOW Ik Jey) SUBq O} SISJOI JUSIOYJA0D YIINOJ aY) J[IYMm ‘}aSIe} MO[eq UOTIRIASD
pIepue)s & UBY) SSI[ oIe Jey) sueq JOJ UONIOBAI AY) SMOYS JUSIOYJI0D PIIY) Y, "UONEIASP pIepuels auo snid Jo31e) oy) pue jo5Ie) oY) Ud9MIOq oIk Jey) Sueq 0} SIOJOI
JUIIONYJO0D PUOIAS Y], "125IE) JAOQR UOTIRIAID PIEpUR)S QUO UBY) 2IOW Ik Jey) syueq JoJ joeduwlr o) SAJBIIPUT JUSIOYFA0D ISIY Y], "SIUSIOYJR0d Inoj 110dar oA\ "oner
Ja31e) 97} MOTaq IO SAOQE UOTJBIASD PIEpUE)S SUO URY) IOW ST JUeq € UYMm ouo 0) [enba Awrwunp e pue 1949 [eydes 1 1a1, ewmndo sjr mofeq ST Jueq & Uaym dUO 0)
[enba st yorym Awwunp e yiim 9[qeLIBA UONBIAIP 9Y) SUNOBIUI AQ SUONOBAI JLJOWWASE [e1jua)od Junodde ojul e} Op am (g pue /) f pue ¢ uwinjod U [9A9[ [eyded
rewndo 9y} 9A0qe J0 MO[2q 2T IR} SYUBQ UIM)Qq JBTIUAILIP JOU Op 9M ‘(9 PUEB G) 7 PuUB | UWN[OD U] ‘SI[GRLIBA [0NU0D dyIdads-yueq pue ()l UONBPUI JY) pue
sogueyd 9JeI 1SeIUI ‘YMOIS JO) SO[qeIIEA [OIU0D JIWOU0d?-01ew Jo dnois e ‘oner T 101, rewmdo oY) WOIJ UOTIRIASP Y} UO (Y)moIS sSurures pourejar) yimois
Aynba | 1917, ss21301 9pp "STUIUIRY paure)dl ul Yimoli3 pue yimoi3 Aynba | 1917, uo onjer [eyded | 191y, rewndo oy woj suoneiadp jo edwr oy) syrodar oiqes Sy

yImoi3 sSurures paureyas pue [eyded | 101y, uo joedwi] - UONBIASD | JSLT, :/ 9[qEL

33



Table 8: Tier 1 deviation - Impact on loans

This table shows the impact of deviations from the optimal Tier 1 capital ratio on loan growth. We regress total loan growth on the deviation
from the optimal Tier 1 ratio, a group of macro-economic control variables (GDP growth, interest rate changes and the inflation rate) and
bank-specific control variables. In column 1 and 2, we do not differentiate between banks that are below or above the optimal capital level.In
column 3 and 4, we do take into account potential asymmetric reactions by interacting the deviation variable with a dummy which is equal to
one when a bank is below its optimal Tier 1 capital level and a dummy equal to one when a bank is more than one standard deviation above or
below the target ratio. We report four coefficients. The first coefficient indicates the impact for banks that are more than one standard deviation
above target. The second coefficient refers to banks that are between the target and the target plus one standard deviation. The third coefficient
shows the reaction for banks that are less than a standard deviation below target, while the fourth coefficient refers to banks that are more than
one standard deviation below target. All regressions are done for a pre-crisis (2004Q1-2007Q4) and a crisis period (2008Q1-2011Q3). All
regressions include bank and time fixed effects. Standard errors are clustered at the bank level. The variables are normalized around their
sample mean, which means that the coefficients show the impact of a one standard deviation change on the dependent variable.

LoanGrowth LoanGrowth LoanGrowth LoanGrowth

VARIABLES pre-crisis crisis pre-crisis crisis
Deviation Tier 1 Ratio -0.249 -1.430

(0.967) (1.174)
Deviation Tier 1 Ratio - -0.338 -1.902
> 1 standard deviation above target (0.886) (1.387)
Deviation Tier 1 Ratio - 2.179 -6.136
Above target (4.330) (4.549)
Deviation Tier 1 Ratio - -1.153 3.461
Below target (4.068) (3.270)
Deviation Tier 1 Ratio - -6.450 -0.473
> 1 standard deviation below target (7.326) (3.688)
Constant 9.002 9.480 9.642 8.623

(7.887) (6.479) (8.992) (6.957)
Observations 515 885 515 885
R-squared 0.102 0.029 0.106 0.033
Bank FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Cluster Bank Bank Bank Bank
Control variables Yes Yes Yes Yes
Number of banks 72 80 72 80

Robust standard errors in parentheses
k% p<0.01, ** p<0.05, * p<0.1
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