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Summary: European supervisors aggressively requested more capital at large banks. That may cut credit to the
economy. We confirm that especially larger banks cut loans while less-significant banks partly offset that credit
drop. Moreover, we identify nasty spillovers from that interaction. Specifically, larger banks' deleveraging was
associated with significant portfolio worsening for mid-sized banks. We conjecture that while small banks' loan
expansion was somewhat shielded by superior soft-information-based technologies, medium-sized banks were
fully exposed to lending to bad borrowers as they boosted loans by relying on credit scoring and Internal Rating
Based models. That is proving tricky through the prolonged European dip.

Zusammenfassung: Die europdischen Aufsichtsbehérden forderten aggressiv mehr Kapital bei den Grof-
banken. Das kdnnte die Kreditvergabe an die Wirtschaft einschrdnken. Wir bestatigen, dass vor allem groRere
Banken ihre Kredite kiirzten, wahrend weniger bedeutende Banken diesen Kreditriickgang teilweise kompen-
sierten. Dariiber hinaus identifizieren wir unangenehme Spillovers aus dieser Interaktion. Insbesondere die
Deleveraging-Aktivitaten der groBeren Banken waren mit einer deutlichen Verschlechterung des Portfolios bei
mittelgroBen Banken verbunden. Wir gehen davon aus, dass die Kreditausweitung der kleinen Banken zwar
durch tiberlegene Soft-Informationstechnologien etwas abgeschirmt war, dass aber mittelgro3e Banken voll und
ganz der Kreditvergabe an schlechte Kreditnehmer ausgesetzt waren, da sie die Kredite durch Kredit-Scoring und
interne ratingbasierte Modelle ausweiteten. Das erweist sich als problematisch durch die anhaltende euro-
paische Krise.

— JEL classification: G2; G21; G28.
— Keywords: Bank Credit, bank capital requirements, prudential regulation, mid-sized banks, spillover
effects, europe, business cycle.

Vierteljahrshefte zur Wirtschaftsforschung | DIWBerli-| volume 89’| 01:2020 | pages '59-100


mailto:g.ferri@lumsa.it?subject=Z.Neuropsychol.
mailto:valerio.pesic@uniroma1.it?subject=Z.Neuropsychol.

60

The Spillover Effects of Prudential Regulation on Banking Competition

1 Introduction

Promoting individual banks’ safety and soundness and stability of the whole banking system is the
key objective of banking supervision. That task, in many countries assigned to a sole supervisor, can
associate with other responsibilities, such as depositor protection, financial stability, consumer
protection, financial inclusion, if the latter are not conflicting with the former (BCBS, 2012).

To achieve that goal supervisors can use a broad set of instruments, generally following the in-
stitutional framework characterizing their scope and mandate, which in most jurisdictions were
recently expanded in response to the global financial crisis (GFC) (FSB, 2015). In different contexts
supervisors’ scope has been recently enlarged to make supervision more effective, especially to
achieve sounder and more effective supervision of systemically important financial institutions
(SIFIs), and particularly of global systemically important financial institutions (G-SIFIs). That
eventually led authorities to review their supervisory approach, which has become more tailored
and risk-based, with more time and resources bestowed to larger, more complex and riskier banks.

The belief arising in the aftermath of the financial crisis that safety and stability of the financial
system should be achieved via more effective supervision of SIFIs, can be interpreted as a further
episode of a longer series which, during the last decade, created a more sophisticated and tailored
risk-based approach (BCBS, 1988, 1996 and 1999).

Key in this process was the proposition cued by the Basel II capital framework (BCBS, 2000), first
authorizing banks to use alternative methods to estimate their capital requirements within the Risk
Weighted Assets (RWAs) formula for credit risk. In this way, if on one side supervision aims to
stimulate more sophisticated/relevant banks to adopt more advanced methods of risk evaluation
(BCBS, 2005), on the other, the regulatory framework is less binding for less sophisticated banks.

That criterion of proportionality has gained importance recently also for other issues, not directly
related to capital adequacy, which have gained attention within the overall prudential framework,
such as organization quality, adequacy of risk management practices, effectiveness of internal
governance and internal control system. To regulate those issues, supervisors generally refer to core
basic principles each bank must comply to, calibrating between the objectives of regulators and the
characteristics of each organization. On the opposite, when referring to any measure which can be
objective of a more precise accountability, supervisors have often come to the necessity to dis-
tinguish between different requirements to be achieved by each institution (BCBS, 2011).

As mentioned, the necessity to distinguish between different needs around the whole banking
system has become particularly evident in the aftermath of the crisis. At that time, supervisors
moved to the belief that global financial stability of financial systems needs to encounter a more
effective response to the “too-big-to-fail” concerns related to the proper supervision of SIFIs.
Hence, supervisors realized that more intense supervision and greater resources, should be applied
to those banks, in a commensurate way to their risk profile and systemic importance (FSB, 2015).

To achieve those objectives, substantial changes occurred in terms of both prudential regulation
and supervisory structure organization. Specifically, the new Basel III capital framework paid great
attention to increasing capital and liquidity especially at larger institutions. Moreover, other goals
related to the effectiveness of governance mechanisms, quality of risk management practices and
fitness of internal control systems were also undertaken. Likewise, in some jurisdictions the scope
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of supervision was redefined, together with enlarged methods and instruments used to achieve
those objectives. In Europe, thatled to launching the Single Supervisory Mechanism (SSM), which
from November 2014 entrusted the Eurozone’s prudential supervision to the European Central
Bank (ECB), throughout its direct scrutiny of more relevant banks versus the indirect approach
exercised by the support of national authorities for less significant institutions.

The above framework is an effort that could contribute to the stability of the global financial system,
even if the potential cons arising from that more prudent environment should also be gaged.

From this perspective, against the binding prudential framework, more relevant institutions could
be induced not only to increase their levels of capital and liquidity, but also to limit their risk
undertaking, especially by reducing their total assets or via a more prudent scrutiny of lending
activity. Thus, the substantial increase of capital they are supposed to achieve, maylead to a potential
reduction of credit available to the economy. In turn, this could cause potential adverse “spillover
effects” on less significant banks. Suffering a lower intensification of regulatory requirements, less
significant banks might be allowed to take more risk by replacing the lending gap left by the
significant banks. The consequence of that could be particularly nasty for supervisors because some
of the non-significant banks might be unprepared to the undertaking. In particular, while loan
growth could be somewhat shielded by superior soft-information-based lending technologies at
small banks, medium-sized banks might be hurt by the recession and by making loans to bad
borrowers. Indeed, medium-sized banks could expand their loans while changing their business
model, relying more and more on credit scoring and Internal Rating Based (IRB) models.

This paper aims to shed light on those potential spillover effects of prudential regulation, a phe-
nomenon so far largely neglected in the literature. Specifically, we focus on a large sample of
European banks over 2008-2013, so that we can consider the period not only encountering the euro
sovereign crisis, but also the one anticipating the arrival of Basel III, with especially larger banks
supposed to reinforce their position to reach the new regulatory requirements. By looking at
different-size sub-groups of banks, we find that during the last two sample years especially larger
banks increased their capital level while cutting loans. We also find that despite an increase of
capital —though smaller than at bigger banks — non—significant banks increased notably the amount
of loans to the economy. Moreover, we show how nasty the spillover effect can be, finding evidence
that the more significant banks’ deleveraging associates with a significant worsening of the port-
folio for less significant banks. Besides, we find that loan impairment dynamics is most intense for
the mid-sized banks. In line with our expectations, this seems to suggest that lending expansion by
smaller-sized banks was supported by better lending technologies while mid-sized banks might
have been unprepared to replace the lending gap left by the significant banks.

The remainder of the paper is structured as follows. Section 2 gives a synthetic frame of the broad
literature on desired and undesired effects of prudential regulation on banking behavior, so to
underline how the spillover effects arising from banking competition has been investigated only
partly. Section 3 presents the dataset we created to realize our analysis, together with the seg-
mentation we perform in line with the dimension of each bank. In section 4 we report and
comment the results of our econometric estimations. Finally, Section 5 concludes summarizing
our main findings and discussing policy implications.
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2 The Effects of Prudential Regulation on Banking Competition in the
Economics Literature

The economics literature has extensively investigated the potential — desired and undesired — effects
of prudential regulation and supervision on banking activity from different perspectives (for in
depth reviews, see e.g. Berger et al., 1995; Jackson et al., 1999; Santos, 2001; Stolz, 2002; Wang,
2005; Van Hoose, 2007). We can distinguish a first strand gaging the effects of prudential regu-
lation on banks’ behavior, in particular the risk-taking appetite of bank management (Avery and
Berger, 1991; Hancock and Wilcox, 1994; Thakor, 1996; Estrella et al., 2000; Gambacorta and
Mistrulli, 2004). Here, we can recognize a first view, such as the seminal works of Furlong and
Keely (1987, 1989), and Keely and Furlong (1990), arguing for the capability of capital requirement
to reduce the risk undertaking by supervised institutions. On the opposite, Kahane (1977), Koehn
and Santomero (1980), Kim and Santomero (1988), Gennotte and Pyle (1991), Shrieves and Dahl
(1992) and Blum (1999) suggest that capital requirements could increase risk-taking. Finally, other
authors derive mixed implications according to the different characteristics of their models, Rochet
(1992), Jeitschko and Jeung (2005), Demirgii¢-Kunt et al. (2010), Cathcart et al. (2015). Finally,
Calem and Rob (1999) argue for the existence of a U-shape link between capital and risk.

A second strand of literature focuses on the potential — undesired — effects capital requirements
may generate, especially in lending contraction. In this respect, Bernanke and Lown (1991), Berger
and Udell (1994), Brinkmann and Horvitz (1995), Furfine (2000) and Peek and Rosengren (1992,
1994, 19953,b) argue for a negative impact of capital requirements on lending after the introduction
of Basel I, although a more recent literature, such as Aiyar, Calomiris and Wieladek (2012), Ongena
et al. (2012), Osborne el al. (2012), suggests a smoother evidence on this.

All mentioned studies generally focus on the two fundamental shocks which may potentially affect
the capital requirement for banks, eventually through different perspectives, respectively the Basel I
and Basel II capital accord. However, some works study the effects of raising capital requirements
during financial crises (Kashyap et al., 2008; Acharya et al., 2011; Calomiris and Herring, 2017;
Hart and Zingales, 2011; Berger and Bouwman, 2013). In particular, Berger and Bouwman (2013)
examine how capital requirements — both during financial crises and normal periods — can raise a
bank’s probability of survival and market share, confirming the hypothesis that capital can play a
positive influence upon banks’ performance (Holmstrom and Tirole, 1997; Calomiris and Powell,
2001; Calomiris and Mason, 2003; Calomiris and Wilson, 2004; Kim et al., 2005; Acharya et al.,
2011; Allen et al., 2011; Mehran and Thakor, 2011; Thakor, 2012).

Finally, more recently, increasing interest has focused on assessing the potential impacts of the
whole prudential supervision on banks’ behavior. This interest basically relates to the upturn of
prudential supervision which took place after the GFC, so that standard-setting bodies and national
authorities realized the need to estimate how their activities can contribute to a sound and stable
financial system (BCBS, 2015). To achieve that goal, the BCBS set up a Task Force on Impact and
Accountability (TFIA) which, coherently with other initiatives promoted by the IMF and the World
Bank, aims to gage international experience on the impact and accountability of banking super-
vision. The BCBS (2015) report highlights how challenging the objective to come to any unique
measurement of supervisory efficacy can be, because of various biases related to heterogeneity
across jurisdictions, methodological challenges, variety of objectives and instruments used by
different supervisors. For that reason, here we disregard how the supervision enforcement enacted
by national authorities could impact differently banks’ behavior across European countries (Ka-
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mada and Nasu, 2000; Gilbert, 2006; Kiema and Jokivuolle, 2010; Blundell-Wignall and Atkinson,
2010). Instead, we investigate the widespread effects generated by supervision enforcement across
differently sized banks (Chen and Song, 2013; Adams et al., 2014; De Haan and Kases, 2018).

By this perspective, despite this broad literature, to our knowledge, there is still scant evidence — to
which we aim to contribute — on the potential biases arising from spillover effects, which we define as
the — undesired and potentially disruptive — effects from applying different regulatory regimes to
different banks. In this respect, we consider the recent amendments to the prudential supervision
scheme and its increasing level of capital for SIFIs as a potential factor of adverse selection for smaller
banks, especially if acting in close competition with the largest ones, because of the different changes
in behavior determined by the different requirements they will finally undergo, potentially violating
the basic principle of realizing a level playing field across the whole banking system.

3 Description of the Database

Our database includes a large number of individual banks (4,580) and total bank-year observations
(277,843) from 29 European countries, for which we collected all the data available on Bankscope
(Bureau van Dijk) over the period 2008-2013. We could so analyze the banking system in Europe,
an area where regulatory cross-country differences exist but are certainly smaller than in other
world areas. Secondly, we managed to observe a very significant and large sample of banks,
representing nearly the entirety of European banks total assets, allowing us to perform various
robust checks. Finally, the period considered is of particular interest, going well into the euro
sovereign crisis, as well as anticipating the arrival of Basel I1I, when especially larger banks should
strive to save capital to meet the new regulatory requirements, possibly reducing their loans supply.

As discussed in section 1, since the aftermath of the crisis supervision focused on banks size, among
other factors, as a fundamental determinant to better define a proper approach to supervised entities,
so to overcome past fragilities jeopardizing the prudential supervision regime. Therefore, our anal-

Figure 1
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ysis considers size, measured by the logarithm of total assets, as the main feature to control for
potential differences among the performance achieved by European banks encompassed in our
database. In particular, we defined various alternative sub-groups of banks along different percentiles
segments of the sample — which we report for simplicity in Figure 1. By this approach, we study
differences in performance of different sized banks across Europe, but also investigate the possible
interaction with different strategies by each individual sub-group in each country.

Our econometric estimates aim to document whether and the extent to which, controlling for a
bank’s business specialization, the “new” regulatory framework had produced any desired — or
undesired — effects upon different categories of European banks. To that end, we consider the
increase of capital level as the most important objective pursued by supervisors. As well, we
consider the loans contraction and the variation of loan impairments as the main undesired effects
which could be generated by the regulatory framework. So, we focus on the most significant
variables, which can be viewed as potential predictors of the business specialization of each bank, as
well as on a measure of the risk level to which each bank can be exposed. Then, we consider some
macro variables able to control for the level of competition exhibited by each banking system as well
as for other macroeconomic factors potentially influencing banks’ behavior.

The bank level variables we consider are:

— SIZE - the logarithm of total assets. This variable controls for possible systematic differ-
ences across banks of different dimension;

— EQUITY - ratio between equity and total assets, defined similarly to the leverage ratio of the
new Basel III capital framework, which is viewed as a more effective safeguard against
model risk and measurement error than other ratios controlling for the level of bank
capitalization (Haldane and Madouros, 2012) —i.e. the Total-Capital ratio, the Core-Capital
ratio. We consider EQUITY both as dependent and independent variable in different model
specifications;

— LOANS - ratio between net loans and total assets. We consider also this variable both as
dependent and independent variable among different model specifications;

— LOAN IMPAIRMENT - cost of credit losses to economic account. We consider also this
variable both as dependent and independent variable among different model specifications;

— NET INCOME - ratio between net income and total assets. We consider it to control for the
level of profitability of each bank;

— ASSETS GROWTH - the variation of Total Assets from t-1 to t. We consider this variable to
control for the growth realized by each bank;

— LOANS GROWTH - the variation of LOANS (Loans/Total Assets) from t-1 to t. We consider
this variable as the measure of change (reduction) of credit upon the total activity of each
banks;

— LOANSP GROWTH - the variation of Loans (Amount of Loans) from t-1 to t. We consider
this variable as a measure of credit available to customers.

We also include some macro level variables:
— GOVERNMENT DEBT, since various years in the period under observation were affected
by the euro sovereign crisis we need to control for this macro variable;

— GOVERNMENT DEFICIT, also included as a potential control for the euro sovereign crisis as
markets might judge a government’s sustainability not only on its debt but also on its deficit;
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— GDP GROWTH, as a further macro control on debt sustainability;
— NPL SYSTEM, the country level ratio of non-performing loans to total loans;
— CAPITAL SYSTEM, the ratio of Capital to Total Assets of each country’s banking system.

Table 1a reports the basic descriptive statistics for the main variables utilized in our analysis,
throughout we may appreciate the quite significant heterogeneity characterizing our database.

The same breakdown is offered in Table 1b — reporting the evolution of the variables by year average
— and in Table 1c — reporting the averages of the variables by country.

Table 2a reports each variable’s mean value by sub-group defined by different size percentiles.
Table 2b has the same breakdown reporting the evolution of the key variables by year average.

Table 3 presents the Correlation Matrix among the variables. Because LOANS GROWTH and
LOANSP GROWTH are by definition highly correlated, they are considered as alternative in
different model specifications.

Table 1a
Dispersion Among Variables of Analysis - Description Over the Total Sample

stats Size Equity Loans Net Loan NPL  Government GDP Growth Capital  Assets Loans LoansP

Income Impairment  System Debt System  Growth ~ Growth  Growth
mean 13588 12076 59481 11.227 3.819 4.187 70.871 0.641 6.173 7.125 7517 4.465
max 21.674 100.000 100.000 65833400 605.600 33.680 174.900 10.680 17.900 902.800 900.000 851.258
p90  16.272 19600 87.200 35.800 9.200 9.810 104.000 3.620 8200 17.630 18200 10.983
p75 14638 11.100 76.390 21.000 4.900 4.290 81.700 2610 6.200 8.520 8.900 5534
p50 13.317  7.800 62.590 10.300 2.100 2.870 76.400 1.050 5.000 3.660 3.790 2.208
p25 12280 5.600 47.790 4.700 0.000 2.650 53.600 -0.330 4500 -0.020 -0.390 0.136
p10  11.377  3.600 25.130 0.000 -0.300 0.810 36.700 -3.800 4270 -6.030 -6.290 -2.664
min 2.329 0.000 0.000 -51700.000 -1071.100 0.080 4.340 -17.950 3220 -79910 -100.000 -84.403
sd 2.036 15834 23272 775.691 15.409 3.949 25.538 2.877 3270 31313 37823 18.121
N 30406 30406 29055 29983 30406 36462 36511 37015 34831 29216 27895 27843
Table 1b

Evolution for Variables of Analysis - Breakdown by Time Over the Total Sample

t Size Equity Loans Net Loan NPL Government GDP Capital ~ Assets Loans LoansP
Income  Impairment  System Debt Growth  System  Growth ~ Growth  Growth

2007 13476 11371 60386  17.448 2.993 2.402 58.726 3.256 6.113 11951 12934  8.084
2008 13518 11411 59903  15.658 4.384 2.758 61.489 0.736 5.799 9.799 9.218 5.811

2009 13537 11.755 59.006 8.501 5.573 4.071 70.095 -4.591 6.199 5.608 5429 3.129
2010 13589 12308 59.371 33.968 4.338 4.345 74.166 2.656 6.209 5.570 7.783 4.403
2011 13606 12507 59436 22951 2.341 4710 74616 2.244 6.233 6.649 6.884 3.951
2012 13656 12553 58928 -14.238 3.277 5211 77.497 0.010 6.539 6.217 5.566 3.250
2013 13725 12509 59422 5358 3.902 5.931 78871 0.170 6.130 4668 5.324 2.988

Total 13588 12076  59.481 11.227 3.819 4187 70.871 0.641 6.173 7.125 7.517 4.465
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Table 1c

Dispersion Among Variables of Analysis - Breakdown by Country

Country Size Equity  Loans Net Loan NPL  Government GDP  Capital Assets Loans  LoansP
Income  Impairment  System Debt Growth  System  Growth  Growth  Growth
AUSTRIA 13.166 12564 54378 8508 5113 2516 77.200 1061 7.177 5504 7386 3418
BELGIUM 14666 19.530 47903 41.818 -1.695 2.894 98.362 0.821 4837 6.603 10393 3677
CZECH REPUBLIC ~ 13.963 13.839 60.626 46.878 -3.080 4401 37.286 0879 6286 14.358 13994 8192
DENMARK 13531 13210 59511 -82.468 11.979 3.343 40.143 0480 5643 5226 4028 3618
ESTONIA 12976 17.988 50.770 -14.154 13.795 3.023 7711 0696 9271 19825 32911 16.333
FINLAND 14154 19512 64492 21.361 2.490 0.483 44714 0.074 5686 11.165 13785 9.708
FRANCE 14869 14.238 60936 13.696 3.692 3.769 79.820 0613 4689 7.171 8493 4788
GERMANY 13251 8876 56.175 9.977 2.304 2.941 73513 0979 4639 4633 5096 2899
GREECE 14802 15614 74708 -18.064 11.861 13.036 139.444 -3.329 7300 10792 9.108 8210
HUNGARY 13.590 12518 60.582 286.292 11.385 9.671 76.243 0.359 8220 15292 15703 7.046
IRELAND 16.169 12.319 41656 -19.671 7.064 13.008 81.863 0236 5864 4820 7311 4707
ITALY 13298 12453 64782 4784 6.372 10.509 113.755 0994 4971 9.344 8544 5308
LUXEMBOURG 14.747 11663 28760 41.464 1.259 0.380 17.172 1609 5458 15251 17.043 5852
NETHERLANDS 15664 14243 57.027 9.562 5.284 2.790 58.459 0504 4144 4872 8954 4696
NORWAY 13321 11.183 81373 19472 2.256 1.221 32.026 0925 6360 11965 10512 9.011
POLAND 14338 11226 69352 -4759 8.044 4.580 51.293 3.667 8184 18075 19498 14.208
PORTUGAL 14473 15075 57.076  4.467 9.008 6.353 97.728 0697 6353 5966 6460 3564
SLOVAKIA 14067 10.840 60.285 11.321 11.334 4.577 40.738 3.058 10.002 5680 10475 5.560
SLOVENIA 14098 7411 69804 -47.362 19.392 8575 40.772 0.093 8325 4320 7230 5182
SPAIN 14129 13107 61372 13268 4.954 5.042 61.826 0362 6160 7.307 6.141 3.186
SWEDEN 13.459 13.088 70.305 19.605 2.564 0.587 37.585 1076 4834 8429 9309 6.338
SWITZERLAND 13.051 8356 72101 12.095 2.545 0.774 37.584 1725 17334 8786 9720 6.056
UNITED KINGDOM 14.000 26.339 50.013 17.628 3.770 2916 70.220 0553 5134 9983 9512 6.243
Total 13588 12,076 59481 11.227 3.819 4,187 70.871 0.641 6.173 7125 7517 4465
Table 2a
Dispersion Among Variables of Analysis - Breakdown by Sub-Group of Banks
Size Size Equity Loans Net Loan NPL Government GDP Capital  Assets Loans LoansP
Score Income  Impairment  System Debt Growth  System  Growth ~ Growth  Growth
1 8.061 62.186 52017 72.460 -4.892 4.219 73.491 0.517 5400 22058 10638 60953
2 10127 32694 41.499 4234 6.379 4.095 73.500 0.498 5.692 10.729 9.765 39.293
3 10.971 21.621 51.347 4,982 3.279 4.062 74.385 0.548 5.684 8.940 9.025 42.749
4 11786  13.754 58204 19.156 3292 3.859 72017 0.673 6.371 7973 8635  47.799
5 12725 10447 63.939 3.704 3.670 3.736 70.762 0.719 6.863 6.897 6.835 44.145
6 13872 10668 60.528 13.649 3.726 3.879 72,654 0.656 5728 7.089 7.947 47433
7 15.297 9.659 58963 11.503 4.336 4.166 71.110 0.645 5614 6.262 6.715 42,954
8 16.661 8.591 60.379 15219 4374 4426 71.075 0.530 5.863 6.071 8056  47.892
9 18.165 5526 56.421 14177 4618 4.328 71.297 0412 5761 4633 5.340 31.705
10 20.488 4.136 41.533 12.703 3.231 7112 59.270 0.608 7.121 3.763 3.909 21.054
Total 13588 12.076 59.481 11.227 3.819 4.187 70.871 0.641 6.173 7.125 7517 44.650
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4 Empirical Analysis
4.1 Methodology of Analysis

Several studies similar to ours have experimented that bank’s asset portfolio shows high persis-
tence in time, so that changes from one period to the next tend to be small relative to the variable’s
levels. This is a noteworthy property of our dataset we must consider to adopt an econometric
approach able to address the issues arising from high persistence and autocorrelation of the series,
with the potential endogeneity problems coming from reciprocal causality links among different
variables. In these situations, the literature generally points to the dynamic regression model as the
most effective approach, using a time lag of the dependent variable as an additional regressor on the
right-hand-side of the regression. In particular, that approach becomes nearly a compelled when a
database, like the ours, as stated by Arellano & Bond (1991), Arellano & Bover (1995), and Blundell
& Bond (1998) is characterized as a “small T, large N” panel.

After some initial tests of alternative models, we chose Sys-GMM specifications, as most appro-
priate for our analysis. For all the specifications, we included time dummies and applied the
Windmeijer correction to reported standard errors, reporting the results for the Sargan/Hansen
test of overidentifying restrictions and for the Arellano-Bond test for second-order autocorrelation.

Our analysis consists of two parts. A first one, devoted to assess the existence of desired and
undesired effects of regulation on the whole sample and on different banks’ sub-groups. The
second part, studying the potential “spillover effects” arising from the market interaction between
different banks’ sub-groups. In the first analysis, for each dependent variable we report the results
obtained by using alternative model specifications, to test for robustness of the significance of the
independent variables. Then, we apply the same analysis to all relevant sub-groups of banks defined
above (see section 2), to gage any difference across them. Finally, the second analysis, focuses on
two sub-groups of banks, on which we study the potential “spillover effects” generated by other
banks. Our conjecture runs as follows. First, through the sample period, there is an increasing
aggravation — in relative terms — of capital requirements for larger sized banks. One can see that
from Figure 2 representing the in-sample evolution of total capital level for the 1 vs the 4™ quartile
of banks ranked by asset size. We consider that ratio as representative of the level of capital to total
assets, in order to better control for model risk arising from different assets composition. Second,
larger sized banks have complied by raising their capitalization levels but they have then cut their
lending. Third, the small and mid-sized banks have to some extent replaced the loan gap produced
by the retrenchment in the loan supply by the large sized banks. Fourth and finally, the loan
impairment ratios at medium-sized banks have surged. While we provide no systematic structural
test of it, this conjecture appears to be confirmed if one collects the piece-wise evidence from the
various regressions providing support to our four-step hypothesis.

4.2 Results of the Econometric Analysis

4.2.1 Evidence of Desired effects of Prudential Regulation

The key desired effect of prudential regulation is increasing each bank’s capitalization level. This is
the main objective sought by supervisors, especially at most significant banks (Figure 2). In this

paper we consider how European supervisors — EBA and ECB — pushed larger banks to increase
notably their level of capital in the years included in our analysis, as a result of the various Stress
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Figure 2

Level of Capital
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Level of Capital (as ratio of Total Capital to Total Assets) for Size Q1Banks (left hand scale) and for Size Q4 Banks (right hand scale).
Source: data drawn from our sample. Our leverage ratio - Total Capital/Total Assets - differs from other works using instead Tangible
Common Equity/Tangible Assets (e.g., International Monetary Fund, 2012).

Tests and Capital Exercises conducted upon the period 2010-2013. Table 4a reports the results
obtained by alternative model specifications on a bank’s capitalization determinants. We may see a
notable stability of the estimates, with a general rise of capital levels in the last years where the
specific year dummies turn out positive and generally significant.

Table 4b reports a more comprehensive analysis of the effects of switching across different size, by
presenting the regression results for different sub-samples of banks. This allows us to speculate on
the potential effects of the new regulatory framework on the whole sample and on different banks’
sub-groups. To that end, for each sub-group we present the regression encapsulating the most
enriched model, which we view as best explicative of our dependent variable. Among other factors,
Table 4b shows a significant difference between larger banks — sub-groups from SZ6 to SZ10 and
SQ3 and SQ4 —and the others, especially for the last time dummy variables. That seems to confirm
the efficacy of regulatory actions to stimulate most significant banks to raise their capital level.
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Table 4a

Desired Effects on Equity (Different Estimates of Dynamic Panel Model Upon the Total Sample)

Variable Mod 1 Mod 2 Mod 3 Mod 4 Mod 5 Mod 6
LEquity 0.8534*** 0.8823*** 0.99271*** 1.0047*** 0.9698*** 0.9736***
0.084 0.080 0.073 0.072 0.071 0.073
Total Assets -0.2497* 0.1821 -0.0518 0.0277 0.0619 -0.0546
0.133 0.124 0.104 0.103 0.100 0.103
Loans 0.0163 0.0175* 0.0014 0.0075 -0.0062 -0.0066
0.011 0.010 0.008 0.008 0.008 0.008
NPL System 0.0162 0.0008 0.0324 0.0401** 0.0169 0.0165
0.026 0.021 0.020 0.020 0.019 0.019
Government Debt 0.0006 -0.003 -0.0022 -0.0021 -0.002 -0.0018
0.003 0.003 0.002 0.002 0.002 0.002
GDP Growth 0.0363 0.0396 0.0728** 0.0744** 0.0623** 0.0643**
0.037 0.032 0.033 0.034 0.031 0.031
Capital System -0.0356** 0.0279** -0.0543*** -0.0568*** -0.0320*** -0.0306***
0.015 0.011 0.010 0.011 0.009 0.009
Dummy 2009 0.6757*** 0.3423* 0.8595*** 0.8370*** 0.55571*** 0.5705***
0234 0.197 0.193 0.195 0.181 0.183
Dummy 2010 0.4888*** 0.1143 0.3815*** 0.35271*** 0.1292 0.1162
0.126 0.111 0.113 0.117 0.111 0.112
Dummy 2011 0.5774*** 0.2276* 0.4008*** 0.3649*** 0.182 0.1752
0.126 0.116 0.115 0.122 0.114 0.117
Dummy 2012 0.8798*** 0.4832*** 0.7080*** 0.6877*** 0.4780*** 0.4859***
0.109 0.098 0.100 0.106 0.100 0.101
Dummy 2013 1.0012*** 0.3731*** 0.7526*** 0.7299*** 0.3830*** 0.3876***
0.110 0.103 0.106 0.112 0.107 0.107
Assets Growth -0.0648*** -0.0586*** 0.0628***
0.006 0.006 0.007
Loans Growth 0.0204*** -0.0041
0.005 0.004
LoansP Growth 0.0497*** 0.0031
0.011 0.014
Constant 5.5237* 5.3176* 1.095 0.4054 2.1326 1.9758
3212 2923 2534 2516 2407 2488
N 22707 22652 22471 22471 22468 22468
N(g) 4581 4576 4545 4545 4545 4545
AR2-p 0.8897 0.534 0.7938 0.6631 02116 0.1988
J 23 24 24 24 25 25
Hansen-df 10 10 10 10 10 10
Hansen-p 0.1288 0.6186 0.3122 04418 0.6662 0.6996

The table presents different Syss=GMM model estimations with dependent variable £gu/zy: All regressions include time dummies. N is the number
of observations available, N(g) is the number of banks available, AR2-p is the p-value of Arellano-Bond test for autocorrelation of second order; J
represents the number of instruments; Hansen-df represents the degree of freedom for the Hansen statistic; Hansen-p represents the p-value of
the Hansen statistic. Windmeijer-corrected, bank-clustered standard errors are given in italics. ***, ** and * indicate statistical significance at
the 1%, 5%, and 10% levels respectively. L.Equity = £gu/tylagged one year.
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4.2.2  Evidence of Undesired Effects of Prudential Regulation

We consider the variation of Loans and the level of Loan impairments as two undesired effects of
the prudential regulation. As above, we first test alternative specifications on the whole sample and
then study differences across banks’ sub-groups. In particular, Table sa reports the results of
alternative model specifications on the determinants of changes in Loans. Results are notably stable
across model specifications, with a general increase of the level of loans available during last years.

Still, similar analyses on different banks’ sub-groups (Table 5b) uncover strong effects of prudential
regulation on credit available to the economy. In particular, we find that larger banks (sub-groups
from SZ8 to SZ10) cut their loans to total assets ratios notably, probably to save capital and achieve
the higher capital ratio requested by supervisors. On the opposite, medium banks (SZ5 and SZ0)
enjoy a slight increase in their loan/asset ratios. We may presume that prudential regulation, via its
different requirements for different size banks, could have started to distort banking competition.

As with the above variables, Table 5c reports the results by alternative model specifications,
searching for the determinants of changes of the Level of Impairments. Here, it seems more
difficult to capture the determinants of this variable, even if all model specifications lead to similar
results.

Even if considering the different sub-groups of banks (Table 5d), the results seem to be less evident,
without significant differences between different sub-groups of banks, except for the sub-group
SQ2, which exhibits a very high level for its constant. Also, the evidence from this part of analysis
has been considered as predictive of any potential spillover effects against the medium and smaller
banks in our sample. For that reasons, in the next section we focus on sub-groups SQ2 and SQ3 to
investigate any potential adverse effect caused by the strategy achieved by larger banks.
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Table 5a
Undesired Effects on Loans (Different Estimates of Dynamic Panel Model Upon the Total Sample)

Variable Mod 1 Mod 2 Mod 3 Mod 4 Mod 5 Mod 6
N.Loans 0.9799*** 0.9949*** 0.9835*** 0.9420*** 1.0130*** 0.9494***
0066 Q065 2058 0054 0057 Q046
Total Assets 0.0324 0.0173 -0.007 0.044 0.0454 0.0014
a039 ao37 2036 a035 0033 Q032
Equity 0.1431** 0.1906*** 0.0895* 0.0940* 0.1387*** 0.1911***
a059 Q065 Q054 2050 0048 Q040
LEquity 0.1335* 0.1899** 0.1234* 0.1453** 0.1270** 0.1524***
a070 a087 0063 0059 0059 Q046
NPL System 0.3302*** 0.3278*** 0.3063*** -0.2800*** -0.3003*** -0.2505***
ao29 aoz8 aoz;z 026 0075 Qo022
Government Debt 0.0253*** 0.0237*** 0.0257*** 0.0284*** 0.0218*** 0.0260***
a009 a008 aoo7 aoo7 0007 0006
GDP Growth 0.0382 0.0485 0.0537 0.0411 0.0751 0.0585
0063 aoe67 aos5 Q053 0049 Q044
Capital System 0.0136 -0.0232 0014 0.0344 -0.0396 0.0404
aro? aror Q092 Q086 0079 Qo072
Dummy 2009 0.4784 0.3446 0.7695* 0.7647* 0.5961 0.5202
a497 0470 o452 0433 0350 0356
Dummy 2010 1.2298*** 0.9781*** 1.1968*** 1.2349*** 0.7599*** 0.6474***
0234 272 az07 ar93 alrzo a756
Dummy 2011 0.7846*** 0.5948*** 0.8670*** 0.9371*** 0.5171*** 0.5194***
a225 azo7 a203 ar94 alrzo a756
Dummy 2012 0.1649 0.0142 0.3915 0.4003 0.2129 0.168
azls azol azoz a290 a247 0236
Dummy 2013 1.1403** 0.8802** 1.4355%** 1.3987*** 1.0052*** 0.7915%**
444 o478 a479 a388 a330 a304
Assets Growth -0.0497 *** -0.1239*** 0.17171%**
a009 Q072 Q074
Loans Growth 0.0625*** 0.0909***
aoor 2077
LoansP Growth 0.1605*** 0.2825***
0015 eor7
Constant 0.3092 -0.4865 -0.5573 1.7663 -2.0366 1.4987
2773 2658 3357 3098 2927 2674
N 22643 22603 22471 22471 22468 22468
N(g) 4566 4564 4545 4545 4545 4545
AR2p 0.2632 0.2171 0.2466 0.1697 0.1928 0.264
J 21 22 22 22 23 23
Hansen-df 7 7 7 7 7 7
Hansen-p 0.5293 0.1519 0.1314 0.209 0.0009 0.0098

The table represents different SysGMM model estimations for the dependent variable Zoazs. All regressions include time dummies. N represents
the number of observations available, N(g) represents the number of banks available, AR2-p represents the pvalue of Arellano-Bond test for
autocorrelation of second order; J represents the number of instruments; Hansen-df represents the degree of freedom for the Hansen statistic;
Hansen-p represents the p-value of the Hansen statistic. Windmeijer-corrected, bank-clustered standard errors are given in italics. ***, ** and *
indicate statistical significance at the 1%, 5%, and 10 % levels respectively. L.Equity = Equity lagged one year.
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Table 5¢c
Undesired Effects on Loan Impairments (Different Estimates of Dynamic Panel Model Upon the
Total Sample)

Variable Mod 1 Mod 2 Mod 3 Mod 4 Mod 5 Mod 6
L.Loan Impairment 0.8070*** 0.7953*** 0.8039*** 0.8030*** 0.7939*** 0.7945***
al49 ars7 a4z Q746 a’50 als50
Loans 0.014 0.0115 0.0163* 0.0206*** 0.0145 0.0164*
009 ao’o 009 2008 Q009 009
Total Assets -0.0209 0.0124 -0.0076 -0.002 0.002 0.0033
098 0094 095 2094 0093 2093
Equity 0.0135 0.009 0.0214 0.022 0.0173 0.0177
2039 ao47 Q042 042 0044 0044
Net Income -0.0012* -0.0012* -0.0013* 0.0013* -0.0013* -0.0013*
ado; 0007 ado’ ado7 adao7 ado’
NPL System 02417 0.1163 -0.1062 -0.1058 -0.0027 -0.014
azlio a677 0694 0694 ae62 0665
Government Debt 0.01 -0.0143 -0.0142 -0.0141 -0.0176 -0.0172
Q078 aorz a0’z ao0l7 aol7 Q017
GDP Growth -3.7644 -3.0583 -2.9102 -2.8768 -2.3451 -2.3973
4573 4342 4448 4437 4239 4260
Dummy 2009 -29.5562 241177 -22.89 -22.6695 -18.562 -18.9778
35720 33976 34733 34,666 337138 33303
Dummy 2010 -0.6038 0.9239 0.8111 -0.8589 -1.1334 -1.1192
1.780 1776 1.797 1.773 1.663 1673
Dummy 2011 -3.0804*** -3.2164*** -3.1787*** -3.2239*** -3.3350*** -3.3379***
a682 a665 679 0663 2620 0622
Dummy 2012 -8.3409 6.9567 -6.5851 6.5628 -5.5078 -5.6256
9484 8993 9209 9206 8799 8848
Dummy 2013 -8.6055 -7.3534 -6.9199 -6.9076 -5.9412 -6.0521
9704 8658 8837 8840 8469 8575
Assets Growth -0.0328** 0.0312** -0.0289**
0074 Q074 2073
Loans Growth -0.0152** -0.0068*
0006 004
LoansP Growth -0.0444** 0.0185
079 2073
Constant 11.267 9.9392 89016 85923 7.7765 7.7892
732537 713036 712792 73099 72793 72804
N 23602 23549 23379 23379 23376 23376
N(g) 4585 4581 4552 4552 4552 4552
AR2-p 0.2326 0.1564 0.1567 0.1511 0.1143 0.1167
J 23 24 24 24 25 25
Hansen-df 9 9 9 9 9 9
Hansen-p 0.4792 0.4738 04748 0.4641 0.468 0.4641

The table presents various Syss=GMM model estimations with dependent variable Zoar /mparrment: Al regressions include time dummies. N is
the number of observations available, N(g) is the number of banks available, AR2-p is the pvalue of Arellano-Bond test for autocorrelation of
second order; J is the number of instruments; Hansen-df is the degree of freedom for the Hansen statistic; Hansen-p is the p-value of the Hansen
statistic. Windmeijer-corrected, bank-clustered standard errors are given in italics. ***, ** and * indicate statistical significance at the 1%, 5%,
and 10% levels respectively. L.Loan Impairment=Loan Impairment lagged one year.
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4.2.3 Evidence of Spillover Effects of Prudential Regulation

Previous evidence suggests that a potential “adverse” interaction could be at play across European
banks, because of the different behavior highlighted at various banks’ sub-groups. In particular, we
hypothesize that a more pronounced effect could be discovered if considering the performance of
banks operating with similar categories of customers. Lacking any data on the effective market
segmentation in each country, we use the market share of each bank and of each banks’ sub-group
as a proxy of their market power, supposing that size is a quite logical reason for common behavior.

In particular, here we consider the effects that sub-groups SQ3 and SQ2 may have suffered because
of bigger banks’ strategy, which generally cut their customer loans. We view market share of the
biggest banks as a proxy for their ability to affect the other banks (Goddard et al., 2007), so that we
hypothesize — at least at this stage of the analysis — a causal direction from larger to smaller banks.

Table 6a and 6D report the evidence on the spillover effects on respectively SQ3 and SQ2 banks in
terms on variation of loans. In particular, for SQ3 banks we notice a potential spillover effect,
especially when considering the reduction in terms of total assets of the whole banking system in
each country. On the opposite, the performance achieved by SQ4 banks doesn’t seem to generate
specific effects — except in some specifications when considering the reduction of Loans of larger
banks (Table Ga). Similarly, even considering the performance of SQ2 banks, we detect no par-
ticular effect deriving from SQ4 banks, whilst we may see a common feature — instead of a spillover
effect—if considering the performance of SQ3 banks. Against this, for the whole banking system we
detect a little spillover effect when considering the reduction in term of total assets, even if miti-
gated by the increase of loans. The overall results from these two tables suggest that the hy-
pothesized spillover effects in terms of transferring of market share don’t seem noticeable.

Tables Gc¢ and 6d report the evidence on the deterioration of asset quality for SQ3 and SQ2 banks
respectively. To perform this analysis, we consider that a potential deterioration of credit quality
which could be ascribed to the reduction of loans from larger banks needs a proper temporal lag to
materialize. In particular, here we consider a two-year lag as an adequate compromise between the
period that a potential bad loan in average needs to deteriorate and the length of our dataset.

Table Gc reports the estimates for loan impairments of SQ3 banks, for which we may consider the
effect that both SQ4 banks and the whole sample can determine on the asset quality of SQ3 banks.
In particular, by considering the lag-2 variation of credit available from larger banks and the whole
system, we can argue that medium sized banks suffer a worsening of their assets quality. In other
words, it should be argued that smaller banks, not pressed by supervision to increase their level of
capital, ultimately resulted chastened from that regulatory asymmetry, with larger banks more
prone to reduce loans exposure because of the necessity to save capital absorption, whilst the former
indulged in more relaxed credit policies determining a deterioration of their portfolio of loans.

Similarly, SQ2 banks highlight strong evidence confirming our hypothesis (Table 6d). In partic-
ular, SQ2 banks suffer a deterioration of loans quality, when bigger banks — SQ4, SQ3, but also the
whole sample — reduce customer loans. As this evidence seems to be significant when considering
the reduction in term of loans, rather than of total assets, we consider it as a possible confirmation
of our hypothesis about the adverse selection generated by bigger banks on smaller banks.
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Indeed, many of the mid-sized banks were found to belong to the mutant business model class
labeled ‘Diversified Retail type 2’ (Ayadi et al., 2016a), where banks in this class were also found
more likely indulging in regulatory arbitrage (Ayadi et al., 2016b). Matching the business model
classification of Ayadi et al. (2016a) and the data from Ferri and Pesic (2017), we calculated loan
portfolio shares shifted to IRB models and found that, between 2010 and 2013, while the average
share was stable at 34 % for the other models it increased from 35 to 43 % for Diversified Retail type
2 banks. Hence our conjecture is that many mid-sized banks ventured into expanding their loan
supply while relying on credit scoring and IRB models possibly underestimating true credit risks.

4.3  Robustness Checks

We perform some alternative robustness checks to confirm the reliability of our main estimates, by
the following alternative controls. We introduce further alternative specifications considering
different measures of competition in each financial system, which we differently control for the
market share of each bank and sub-group. The overall evidence confirms our hypothesis that
medium banks are exposed to those “spillover effects”, because of the reduction of total assets and
loans by larger banks. This becomes particularly significant when considering the deterioration of
loans. Moreover, we considered performance of different sub-group of banks defined by alternative
classification of our sample, both taking into account size and/or other meaningful variables.

Particularly interesting is the analysis of the above-mentioned spillover effects on a specific group
of banks — the Medium Sized Banks — obtained as the sum of SQ3 and SQ2 Banks. This confirms
the hypothesized effects that the behavior of larger banks can determine in terms of undesired
spillover effects (Tab. 7a and Table 7b), respectively on Loans and Loan Impairments.
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5 Conclusions

In the aftermath of the crisis, different jurisdictions enlarged the mandate and powers of super-
visors to make supervision more effective, especially by achieving sounder and more effective
supervision of systemically important financial institutions (SIFIs), and even more so of global
systemically important financial institutions (G-SIFIs). That led authorities to review their super-
visory approach, by making it more tailored and risk-based, with more time and resources bestowed
to larger, more complex and riskier banks, eventually leading to a “jeopardized” capital regulation
framework.

Along this, despite a general consensus on the need to provide more effective supervision for more
sophisticated and relevant banks, a concern could arise from the incoming new framework. When
considering the potential effects that the more binding prudential framework may determine for
the more relevant institutions, one could argue that the significant increase of capital they are
supposed to achieve may lead them to cut credit to the economy. We hypothesized that this could
cause a potential adverse effect (“spillover effect”) on less significant banks, which — subject to less
capital requirements stiffening — might be enticed to step up lending and, then, suffer loan quality
deterioration. The potential consequences of that could be particularly nasty for supervisors, not
only because of the high level of capital that biggest banks are supposed to achieve when Basel 111
capital will become completely effective, but also because of the generally significant market share
held by more relevant banks versus the smaller ones.

Looking at sub-groups of banks differing by size, we found that during the last two sample years
especially larger banks raised their capital level and cut customer loans. On the opposite, despite a
milder increase in capital, smaller banks notably increased their customer loans. Moreover, when
looking for the potential spillover effects which may arise from the interaction of different banks’
sub-groups, we showed how nasty that phenomenon can be, finding evidence that the deleveraging
originated at more significant banks already started to generate, among other factors, a significant
loan worsening at less significant banks. Finally, we showed that the most notable loan worsening
materialized at mid-sized banks. We conjectured that while the loan expansion was somewhat
shielded by superior soft-information-based lending technologies at small banks, medium-sized
banks were fully exposed to the economic recession and to making loans to bad borrowers. Indeed,
mid-sized banks boosted their loans while relying more and more on credit scoring and IRB
models. That proved a problematic choice given the prolonged unfavorable European business
cycle.

We consider this evidence full of policy implications. More analyses should be devoted in the future
to this issue. Alternative measures to mitigate the undesired effects of regulatory stiffening should
be evaluated. An attempt should be made trying to ameliorate the application of proportionality on
less significant banks. In particular, it would be crucial to distinguish relationship lending oriented
small banks from mid-sized banks. These latter banks might, in fact, be caught in the middle of the
transition from having abandoned lending technologies based on soft information into adopting
transactional lending technologies they don’t fully command yet. All of these prescriptions seem to
be needed to mitigate the potential spillover effects of stiffening bank regulation.

Vierteljahrshefte zur Wirtschaftsforschung | DIW:Berliit| volume 89’| 01:2020

95



96

The Spillover Effects of Prudential Regulation on Banking Competition

References

Acharya, V. V,, H. Mehran, and A. V. Thakor (2011): Caught between Scylla and Charybdis?
Regulating bank leverage when there is rent seeking and risk shifting. Unpublished working
paper. New York University.

Admati, A. R., P. M. DeMarzo, M. F. Hellwig, and P. C. Pfleiderer (2011): Fallacies, irrele-
vant facts, and myths in the discussion of capital regulation: Why bank equity is not ex-
pensive. Unpublished working paper, Stanford University and Max Planck Institute.

Aiyar, S., C. W. Calomiris, and T. Wieladek (2012): Does macropru leak? Evidence from a
UK policy experiment, Bank of England, Unpublished working paper, no. 44s.

Allen, F., E. Carletti, and R. Marquez (2011): Credit market competition and capital regu-
lation, Review of Financial Studies, 24, 983-1018.

Arellano, M., and S. Bond (1991): Some tests of specification for panel data: Monte Carlo
evidence and an application to employment equations, Review of Economic Studies, 58: 2777—
297.

Arellano, M., and O. Bover (1995): Another look at the instrumental variable estimation of
error-components models, Journal of Econometrics, 68: 29—51.

Avery, R. B., and A. N. Berger (1991): Risk-based capital and deposit insurance reform,
Journal of Banking and Finance, 15, 847-874.

Ayadi, R., W. P. De Groen, 1. Sassi, W. Mathlouthi, H. Rey, and O. Aubry (2016a): Banking
Business Models Monitor 2015 Europe, International Research Center on Cooperative Finance,
January 14.

Ayadi, R., G. Ferri, and V. Pesic (2016b): Regulatory Arbitrage in EU Banking: Do Business
Models Matter?, International Research Center on Cooperative Finance, working paper, July.
BCBS (1988): International convergence of capital measurement and capital standards, Bank
for International Settlements, July

BCBS (1996): Amendment to the Capital Accord to Incorporate Market Risks, Bank for Inter-
national Settlements, January.

BCBS (1999): A New Capital Adequacy Framework, Bank for International Settlements, June.
BCBS (2005): Studies on the Validation of Internal Rating Systems, Bank for International
Settlements, May.

BCBS (20006): Basel II international convergence of capital measurement and capital stand-
ards. A revised framework: comprehensive version, Bank for International Settlements, June.
BCBS (2011): Basel III: A Global Regulatory Framework for More Resilient Banks and
Banking Systems (revised version), Bank for International Settlements, June.

BCBS (2012): Core Principles for Effective Banking Supervision, Bank for International Set-
tlements, September.

BCBS (2015): Report on the impact and accountability of banking supervision, Bank for Inter-
national Settlements, July.

Berger, A., and C. Bouwman (2013): How does capital affect bank performance during finan-
cial crises?, Journal of Financial Economics, 109 (1), 146-176.

Berger, A. N., R. J. Herring, and G. P. Szegé (1995): The role of capital in financial in-
stitutions, Journal of Banking and Finance, 19, 393—430.

Berger, A. N., and G. F. Udell (1994): Did risk-based capital allocate bank credit and cause a
‘credit crunch’ in the United States?, Journal of Money, Credit and Banking, 26 (3), 585-628.
Bernanke, B. S., and C. S. Lown (1991): The credit crunch, Brookings Papers on Economic
Activity 2, 205-247.

Viérteljahrshefte zur-Wittschaftsforschung | DIW Berlin | volume 89 | 01.2020



Giovanni Ferri, and Valerio Pesic

Blum, J. (1999): Do capital adequacy requirements reduce risks in banking?, Journal of
Banking and Finance, 23, 755—771.

Blundell, R., and S. Bond (1998): Initial conditions and moment restrictions in dynamic
panel data models, Journal of Econometrics, 87: 115-143.

Blundell-Wignall, A., and P. Atkinson (2010): Thinking beyond basel III: necessary solutions
for capital and liquidity, OECD Journal: Financial Market Trends, 2010 (1), 1—23.

Brinkmann, E. J., P. M. Horvitz (1995): Risk-based capital standards and the credit crunch,
Journal of Money, Credit and Banking, 277 (3), 848-863.

Calem, P., and R. Rob (1999): The impact of capital-based regulation on bank risk-taking,
The Journal of Financial Intermediation, 8, 317-352.

Calomiris, C. W., and R. J. Herring (2011): Why and how to design a contingent convertible
debt requirement. Unpublished working paper. Columbia University and University of Penn-
sylvania.

Calomiris, C. W., and J. R. Mason (2003): Consequences of bank distress during the Great
Depression, American Economic Review, 93, 937-947.

Calomiris, C. W., and A. Powell (2001): Can emerging market bank regulators establish
credible discipline? The case of Argentina, 1992—-99. In: Mishkin, F. S. (Ed.), Prudential Su-
pervision: What Works and What Doesn’t. National Bureau of Economic Research, University
of Chicago Press, Chicago, IL, pp. 147-191.

Calomiris, C. W., and B. Wilson (2004): Bank capital and portfolio management: the 1930s
“capital crunch” and the scramble to shed risk, Journal of Business, 77, 421—455.

Cathcart, L., L. El-Jahel, and R. Jabbour (2015): Can regulators allow banks to set their own
capital ratios?, Journal of Banking and Finance, 53, 112—123.

Chami, R., and T. Cosimano (2010): Monetary policy with a touch of Basel, Journal of Eco-
nomics and Business, 62, 161-175.

Chen, J., and K. Song (2013): Two-sided matching in the loan market, International Journal of
Industrial Organization, 31,145-152.

De Haan, L., and J. Kakes (2018): European banks after the global financial crisis: Peak accu-
mulated losses, twin crises and business models, DNB Working Paper, n. 600, July.
Demirguc-Kunt, A., E. Detragiache, and O. Merrouche (2010): Bank capital lessons from the
financial crisis, Journal of Money, Credit and Banking, 45 (6), 1-32, 1147-1164.

Estrella, A., S. Park, and S. Peristiani (2000): Capital ratios as predictors of bank failure,
Federal Reserve Bank of New York Economic Policy Review, 33—52.

Ferri, G., and V. Pesic (2017): Bank regulatory arbitrage via risk weighted assets dispersion,
Journal of Financial Stability, 33, 331-345.

FSB, Thematic Review on Supervisory Frameworks and Approaches for SIBs, Peer Review
Report, Financial Stability Board, May.

Furfine, C. (2000): Evidence on the Response of US Banks to Changes in Capital Require-
ments, BIS Working papers, No. 88, 1—20.

Furlong, F. T., and M. C. Keely (1987): Bank capital regulation and asset risk, Economic
Review, Federal Reserve Bank of San Francisco Spring, 1—23.

Furlong, F. T., and M. C. Keely (1989): Capital regulation and bank risk-taking: a note,
Journal of Banking and Finance, 13, 883-891.

Gambacorta, L., and P. Mistrulli (2004): Does bank capital affect lending behavior?, Journal
of Financial Intermediation, 13, 436—457.

Gennotte, G., and D. Pyle (1991): Capital controls and bank risk, Journal of Banking and
Finance, 15 (4-5), 805-824.

Vierteljahrshefte zur Wirtschaftsforschung | DIW:Berliit| volume 89’| 01:2020



The Spillover Effects of Prudential Regulation on Banking Competition

Gilbert, R. A. (20006): Keep the Leverage Ratio for Large Banks to Limit the Competitive
Effects of Implementing Basel I Capital Requirements, Networks Financial Institute at
Indiana State University, Working Paper 2006-PB-o1, pp. 1-33.

Goddard, J., P. Molyneux, J. Wilson, and M. Tavakoli (2007): European banking: An
overview, Journal of Banking and Finance, 31, 1911-1935.

Haldane, A. G., and V. Madouros (2012): The dog and the Frisbee, Federal Reserve Bank of
Kansas City’s 366™ Economic Policy Symposium, 31 August.

Hancock, D., and J. A. Wilcox (1994): Bank capital and the credit crunch: the roles of risk
weighted and unweighted capital regulations, Journal of the American Real Estate and Urban
Economics Association, 22 (I), 59—-94.

Hart, O., and L. Zingales (2011): A new capital regulation for large financial institutions,
American Law and Economics Review, 13, 453-490.

Holmstrom, B., and ]. Tirole (1997): Financial intermediation, loanable funds, and the real
sector, Quarterly Journal of Economics, 112, 663-691.

International Monetary Fund (2012): Restoring Confidence and Progressing on Reforms,
Global Financial Stability Report, October.

Jackson, P., C. Furfine, H. Groeneveld, D. Hancock, D. Jones, W. Perraudin, L. Radecki, and
M. Yoneyama (1999): Capital requirements and bank behavior: The impact of the Basel
accord. Basel Committee on Banking Supervision, Working Paper No. 1, April.

Jeitschko, T., and S. D. Jeung (2005): Incentives for risk-taking in banking: A unified
approach, Journal of Banking and Finance, 29, 759-777.

Jiménez, G., S. Ongena, J. L. Peydr6, and J. Saurina (2012): Credit Supply and Monetary
Policy: Identifying the Bank Balance-Sheet Channel with Loan Applications, American
Economic Review, 102, 2301-2320.

Kahane, Y. (1977): Capital adequacy and the regulation of financial intermediaries, Journal of
Banking and Finance, 1, 207-218.

Kamada, K., and K. Nasu (2000): How Can Leverage Regulations Work for the Stabilization
of Financial Systems?, Bank of Japan Working Paper Series, No. 10-E-2, pp. 1-506.

Kashyap, A. K., R. G. Rajan, and ]. C. Stein (2008): Rethinking capital regulation, Federal
Reserve Bank of Kansas City Symposium on “Maintaining Stability in a Changing Financial
System,” Jackson Hole, Wyoming.

Keely, M., and F. Furlong (1990): A reexamination of mean variance analysis of bank capital
regulation, Journal of Banking and Finance, 14, 69—-84.

Kiema, I., and E. Jokivuolle (2010): Leverage Ratio Requirement and Credit Allocation
Under Basel 111, University of Helsinki and Bank of Finland, Discussion Paper No. 645, pp. I-
28.

Kim, D., and A. M. Santomero (1988): Risk in banking and capital regulation, Journal of
Finance, 35, 1219-1233.

Kim, M., E. G. Kristiansen, and B. Vale (2005): Endogenous product differentiation in credit
markets: what do borrowers pay for?, Journal of Banking and Finance, 29, 681-699.

Koehn, M., and A. M. Santomero (1980): Regulation of bank capital and portfolio risk,
Journal of Finance, 35 (5), 1235-1244.

Mehran, H., and A. V. Thakor (2011): Bank capital and value in the cross- section, Review of
Financial Studies, 24, 1019-1067.

Osborne, M., A.-M. Fuertes, and A. Milne (2012): In good times and in bad: bank capital
ratios and lending rates, UK Financial Services Authority.

Peek, J., and E. Rosengren (1992): The capital crunch in New England, Federal Reserve Bank
of Boston New England Economic Review, 21-31.

Viérteljahrshefte zur-Wittschaftsforschung | DIW Berlin | volume 89 | 01.2020



Giovanni Ferri, and Valerio Pesic

Peek, J., and E. Rosengren (1994): Bank real estate lending and the New England capital
crunch, Real Estate Economics, 22 (1), 33—58.

Peek, J. and E. Rosengren (1995a): Bank regulation and the credit crunch, Journal of Banking
and Finance, 19, 679-692.

Peek, J. and E. Rosengren (1995b): The capital crunch: neither a borrower nor a lender be,
Journal of Money, Credit, and Banking, 27 (3), 625-639.

Rochet, J. C. (1992): Capital requirements and the behavior of commercial banks, European
Economic Review, 36, 1137-1178.

Santos, J. (2001): Bank capital regulation in contemporary banking theory: A review of the
literature, Financial Markets, Institutions, and Instruments, 10, 41-84.

Shrieves, R. E., and D. Dahl (1992): The relationship between risk and capital in commercial
banks, Journal of Banking and Finance, 16, 439—457.

Stolz, S. (2002): The relationship between bank capital, risk-taking, and capital regulation: A
review of the literature. Manuscript, Kiel Institute for World Economics.

Thakor, A. (1996): Capital requirements, monetary policy, and aggregate bank lending:
Theory and empirical evidence, Journal of Finance, 51, 279—324.

Thakor, A. V. (2012): Incentives to innovate and financial crises, Journal of Financial Eco-
nomics, 103, 130-1438.

Wang, L. (2005): Bank capital requirements and the effectiveness of monetary policy. Manu-
script, Peking University.

Vierteljahrshefte zur Wirtschaftsforschung | DIW:Berliit| volume 89’| 01:2020

929



