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Abstract

We extend the literature on the efficiency of calpédequacy requirements in reducing risk taking
behavior of banks using a representative datasehew measures for the degree of regulatory presaur
dummy variable with reduced arbitrariness and #atbée that allows for a continuous shift of behavio
Our dataset comprises a pure Basel | frameworlogernd a period where banks were already strongly
involved in the adoption of the Basel Il framewarkilst maintaining Basel | for regulatory purposes.
Our findings suggest that (i) after a period ofuatinent of the banking system to capital levelssalibe
minimum requirements set in the Basel | framewadgulatory pressure associated with low capital
buffers seems to lose efficiency; and (ii) thabptio the subprime crisis there was a market pdéimep

that the Basel Il framework will allow banks to uee their risk-weighted capital ratios.

JEL classification: G21, G28

Keywords: Basel Il, bank regulation, risk taking, bank ¢api
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The relationship between capital requirements and &nk behavior:

A revision in the light of Basel Il

1.INTRODUCTION

Prudential regulation often imposes regulatory tedpiequirementk in order to create the necessary
cushion to protect banks against unexpected lassgsiltimately failure (Dewatripont and Tirole, #99
Goodhart et al., 2003; Pennacchi, 2005; Goodh@f82amongst others). One of the principles in the
design of capital requirements is to make them sissitive, obliging banks to put aside more chpita
when they enter into more risky positions. Thereftire efficiency of regulatory capital requiremeists
intrinsically linked to their capacity to make “ldwcapital buffers banks rebuilt their buffers by

simultaneously raising capital and lowering risk.

However, capital requirements may not contributeetduce banks’ risk-taking behavior and can even
create perverse effects on bank safety (see fangheakoehn and Santomero, 1980; Kim and Santomero,
1988; Clare, 1995; Blum, 1999). Therefore, in aetimhere the successful implementation of Basel I
poses new and complex challenges both to regulatatdanks, researchers still have not answertto

guestion if the Basel | framework was efficientéalucing banks’ risk-taking behavior.

We ask a similar question but in the context of aipproval of the Basel Il framework. Our research
guestion is defined as follows: Does the regulaprgssure imposed by minimum capital requirements i
efficient in reducing banks’ risk-taking behaviol? order to analyse empirically one of the major
criticisms to the Basel Il framework in the contexthe subprime crisis — the inadequacy of thelled

capital required — we focus our analysis in thdgoefrom the approval of the Basel Il Accord to the

! A bank’s regulatory capital is divided into thréers: tier 1 capital, also referred to as ‘congitedi; tier 2 capital,
or ‘supplementary capital’; and tier 3 capitalgigie only to meet part of the capital requirementsmarket risks.
The minimum total capital (Tier | + Tier Il + Tiél) and core capital (Tierl) ratios set by the BaSommittee are
8 % and 4% of the risk-weighted assets, respegtivel
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subprime crisis. Additionally and since previousdis on the impact of capital requirements on bank
behavior analysed the firsts years after the implaation of the Basel | framework we further extend

sample back to 2081n order to analyse a pure “Basel I” period.

Following the literature, we first introduce a réggory dummy and arbitrarily define the regime shifa
certain threshold. Since the attributed relevarfaeapital levels should vary according to the sifz¢he
buffer/insufficiency of capital our second approamfoids the definition of thresholds: we normalize
capital ratios and reduce the restrictions on tiyeaict of regulatory pressure allowing banks’ betiato

continuously shift as a function of their capitaffiers.

Building on previous research, we use a two-stagstlsquares (2SLS) simultaneous equation model
with partial adjustment to analyze the impact ofitd requiremenfs Our sample comprises
contemporaneous data on 4,176 USA commercial baviks a total of 24,834 observations from 2002 to
2007). Contrary to previous studies on the efficienf regulatory capital requirements in reducing
banks’ risk taking behavior we find only partialigsnce to support the efficiency hypothesis. Moegpv
our results signalize that prior to the subprimisigrthere was a market perception that the Bdsel |

framework will allow banks to relax their capitatios.

The remainder of the paper is organized six sestigvie formulate our hypotheses in Section 2. The
model is described in section 3 and the data itised. Our main findings are discussed in Seclon

Section 6 summarizes the study and our main caocis.s

2 The starting point was selected due to data ahiliijain Bankscope.

% The empirical literature linked to our frameworgins with Shrieves and Dahl (1992), Jacques agtoNiL997),
Aggarwal and Jacques (1998, 2001), Eatial (1998), Rime (2001), Stolz (2007), Van Roy (2008t in general
uses the simultaneous equations approach to igaeéstithe impact of capital requirements on bankatieh
defining the degree of regulatory pressure as angprariable (or a set of dummy variables) dependinghe size
of capital buffers. This practice assumes a discregime shift in reaction to regulatory pressurd mtroduces a
high level of arbitrariness in the analysis since threshold for the shift is intuitively definedgather than on the
basis of empirical evidence).
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2. THE HYPOTHESES

We first analyze whether Basel | minimum capitajuieements significantly affected capital and risk

levels. It is important to note prior relevant sagdin this context.

Jacques and Nigro (1997) studied the impact duthiedirst year after the implementation of the Base
framework and found that the capital requirememtsdased capital levels and reduced risk level&)®r
commercial banks. Stolz (2007) examined the impé&capital requirements on capital and risk lewdls
German savings banks. She found evidence that basgense to regulatory requirements depended on
their excess of capital over regulatory minima:wlocapital buffers banks rebuilt their buffers by
simultaneously raising capital and lowering riskile “high” capital buffers banks tend to keep thei
buffers by simultaneously raising both variablesttBstudies conform to the efficiency of regulatory

capital requirements.

Ediz et al (1998), Aggarwal and Jacques (1998, 2001), Ri2@®1) and Van Roy (2008) found that
banks reacted to the regulatory pressure by adgustieir capital ratios primarily through capitattrer
than through risk. These findings only partiallyppart the efficiency hypothesis. Edet al (1998)
applied a random effects panel regression modebafidential supervisory data on British banks dgri
the period 1989-1995. Aggarwal and Jacques (19981)2focused on the introduction of the Federal
Deposit Insurance Corporation Improvement Act (FIDICwhere capital ratio buckets were established
that mandate prompt corrective action (PCA) ruled early intervention in banks with shortages of
capital and/or excess of leverage. Rime (2001Jistua Swiss banks sample, during the period 1989-
1995. Van Roy (2008) used a simultaneous equatimdel to examine the behavior of banks from six
G-10 countries between 1988 and 1995, but the ee@@artially supporting the efficiency hypothesis

holds only for US.
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We focus our analysis on the efficiency of regutatoapital requirements during a pure Basel |
framework period, starting in 2002Ve do not intend to test the Basel | framewosklftbut to analyze
whether the regulatory pressure associated wittsitte of capital buffers was efficient in reduciting

risk-taking behavior of banks with reduced caitaffers.

Stolz (2007) considered three different impactsegjulatory pressure on banks’ behavior: an impact o
the need to rebuild capital buffers, either dingcil after changes in capital or risk levels; andrapact
on the adjustment speeds to their optimal levelsapfital and risk. Therefore, we test the following

hypotheses:

H.i.1: Anincrease in regulatory pressure will positivgiggatively) impact the level of capital (risk).

H.i.2: An increase in regulatory pressure will positivahpact the speed at which banks adjust to their

optimal levels of capital and risk.

H.i.3: Banks with increased regulatory pressure (afteadjnstment on capital or risk) will rebuild their

buffers by increasing capital or decreasing risk.

The second dimension of our analysis refers dirdotlthe period after the approval of the new Bdisel
framework. The Accord was approved in 2006 andtrigctured in the so-called three pillars (BCBS,
2006a; Decampest al, 2004): Pillar 1 defines the minimum capital regnients; Pillar 2 is related with
the supervisory review process; and Pillar 3 eistibs the disclosure requirements on the financial
condition and solvency of institutions. The Basedn@nittee intended the new framework to be

implemented in 2007 for the standard approacaes in 2008 for the most advanced approathes.

* Our data collection starts from 2001 but due ®ube of lagged and difference variables our obsiens start in
2002.

® The Standard and the Foundation Internal Ratirage8 (FIRB) approaches for credit risk and the Blslicator
and the Standardised approaches for operatiokal ris

® The Advanced Internal Ratings Based (AIRB) apphofar credit risk and the Advanced Measurement (AMA
approach for operational risk.
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However, the Basel Il framework has been subjeatiomber of criticisms (Benink and Kaufman, 2008;
Blundell-Wignall et al, 2008; Capricet al, 2008; Goodhart and Persaud, 2008; Kashetaal, 2008)
after the financial crisis originated in the US griime mortgage market, the most preeminent beiag th
inadequacy of the average level of capital requbgdhe framework. Blundell-Wignakt al. (2008)
argue that the Basel Il framework provided an eab# opportunity that allowed banks to relax their
capital levels by accelerating off-balance-sheévife of mortgages. Caprioet al. (2008) argue that the
new framework should have established stricterik@lity criteria for capital. Benink and Kaufman
(2008) recall the last Quantitative Impact Study)xonducted by the Basel Committee (BCBS, 2006b)
that shows that minimum required capital would dase for many banks with the implementation of the
new framework. However, we need to consider alabtthe last QIS results were obtained using interna
models before supervisory validation; not consitlgthe effect of Pillar 2 requirements; and in adjo
economic scenario. We add to the literature byrigshe implications in a distressed economic sgena
For this purpose, we test the following hypothesesording to the three expected impacts of regilato

pressure:

H.ii.1: The approval of the Basel Il framework has contiéld to diminish the regulatory pressure

associated to reduced capital buffers.

H.ii.2: The approval of the Basel Il framework has relattexladjustment to appropriate levels of capital

and risk.

H.ii.3: The approval of the Basel Il framework has reduttexineed to rebuild buffers of banks with

increased regulatory pressure (after an adjustorengpital or risk).

" According to Blundell-Wignalkt al. (2008), the arbitrage opportunity resides in thedorisk weight associated
with mortgages in the Basel Il framework: accelagimortgage securitization they could transfebafance sheet
mortgages (with a 50 per cent risk weight) to adfamce sheet mortgages (with a zero capital weigatks could
raise the return on capital right away without vagjtfor the new framework (where risk weights wouapply
regardless of whether assets are on or off thenbalsheet).

7/34



Since our purpose is to analyze banks’ reactidhaamew Basel |l framework in terms of capital aisét
decisions prior to the subprime crisis our sample to cover a period after the announcement ofi¢ine
rules but previous to the effective implementatafnthe framework. Therefore, a prior question for
testing hypotheses H.ii.1 to H.ii.3 is to definee tthreshold to distinguish between a pure Basel |
framework period and a period were banks are afreadngly involved in the adoption of the Basel Il
framework whilst maintaining Basel | for regulatopyrposes. We chose to select the year 2006 as
threshold taking into consideration: (i) the impmdte of examining the impact of the new regulatory
framework during the period after the new rules evannounced but previously to their effective
implementation (Jacques and Nigro, 1997) and &) piublication in mid-2006 of both the final rulefs

the new framework by the Basel Committee and theénti8-agency proposal rulemaking to implement

the framework for large and international bar®sr hypothesis tests are described in Appendix 1.

3.METHODOLOGY

3.1. The empirical model

Regulatory capital ratios are defined as a riskghiteid capital ratio with the banks’ capital in the

numerator and the risk-weighted assets in the devataor:

[
. . Capital (C Total Assets (A) _ level of capital or leverage
Capital ratio (CR) = — Capital (©) = Dfateses@ = f cap ; g Q)
Risk weighted assets (RWA) === level of risk

A

In determining their level of regulatory capitatioabanks can both influence their level of cap{it
over the numerator) or risk (act over the denoroinafor that reason we use a simultaneous equation

methodology to analyze banks’ reaction to regujatdranges. The empirical specification of the model

8 Office of the Comptroller of the Currency, Boarfi@overnors of the Federal Reserve System, Fedkpbsit
Insurance Corporation and Office of Thrift Supeicis
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resulted in the following equatic while more detail on the modeling framework is talaiein Appendix

2:

Capital equation:

)

Risk equation:

3)

wherefit and are error tern.

3.2. The variables

In the sequence of equation (1e approach the capital level through the ratictier 1 capital to total

asset@nd the risk level througthe ratio of risk-weighted assets to total assets ()*°.

Following previous research, \proxy the target capital (  *) andrisk () levels with measures of
liquidity, asset quality and profitabilit As a measure of liquidity ( , e us the ratio of net loans to
total assets, with increases on this ratio meaning reductiomanks’ liquidity. A deterioration of ass:

quality ( ) may put banks under pressure if they do not byilcsufficient capital buffers to coj

° We produced estimates using Total Capital as digfinbf capital and the results were quite simitaobtained
with Tier 1 Capital suggesting that our conclusions arepadicularly sensitive to the concept of capitséd.

19 The association of the ratio of r-weighted assets to total assets to the level &fwiss followed in previou
studies €.g. Shrieves and Dahtl992; Berger, 1995; Jacques and Nigro, 1997) withieS8es and Dahl (199:
arguing that & bank’s portfolio risk is primarily determined kg allocation of assets across risk categories Hr&
quality of its assets

" This is a Bankscope standard egr liquidity measuring the percentage of bardssets that are tied up in loz
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with credit losses. The ratio of impaired loangdtal loans is used as a proxy for asset qualifth w
increases on this ratio meaning deteriorationssétaquality. As a proxy for profitability’ROF) we use

the return on assets, expecting a positive effettti® variable on capital.

In order to evaluate the interaction between chgital risk decisions we additionally include the

variations in the riskARISK) and capital {CAR) ratios, respectively in the capital and risk epures.

According to Rime (2001:797),nfacroeconomic shocks such as a change in the volume the
structure of loans demand can also affect bankgitahratios and risk. To capture this effect we use the

annual growth rate of real US GDERGDP).

Moreover we control for size and efficiency in batpital and risk equations and for capital strecin

the capital equation. For banks’ dimensidtiZE) we use the natural log of assets. We control for
different levels of efficiencyKFF) using the cost-to-income ratio, with increaseghos ratio meaning
reductions on banks’ efficiency. We expect ineéfitti banks to hold more capital and bear more risk.
Banks with a higher component of Tier 1 capital @s® expected to require smaller buffers due ¢o th
characteristics of Tier 2 capital Therefore, we control for capital structur6APST) using the

percentage of tier 1 capital in total capital.

Additionally we control for the shareholders diuwidepolicy (IV) in the capital equation, due to the
asymmetric information in capital markets that negd banks to use retained earnings to increastalkcap
rather than issuing new equity (Focaredti al, 2008; La Portaet al, 2000). This impact is captured

through the dividend payout ratio and we expeatgative effect of this variable on capital.

Finally we define the threshold distinguishing agoBasel | framework period from a period were lsank
were already strongly involved in the adoptionhs Basel Il framework (whilst maintaining Basebt f

regulatory purposes) as a dummy varialii2)(taking the value one after the conclusion of Baesel Il

2 Tier 2 capital is considered to be cheaper asiket raise but is limited to 100 % of Tier | &ap
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Accord (i.e., for the years 2006 and 2007) and n¢herwise. We control for these sub-periods either

the regulatory pressure and the macroeconomic shasiables.

3.3. The degree of regulatory pressureREG)

With the degree of regulatory pressuRéE ¢) we intend to test differences in banks’ behagiccording
to their degree of capitalization. The rationalbibd this variable is based on the assumptiondapital
adequacy ratios below or close to the minimum mequénts will be subject to a closer supervisory

monitoring.

As previously referred we consider three differefiects of the degree of regulatory pressure beatwee
“low” and “high” capital buffers banks’ (Stolz, 200 (i) we use the variablREG; , in both equations to
allow for different magnitudes of adjustments; (¢ use the interaction of the varial®€G; . with the
lagged level of capital (variablREG; . x CAP;._,) in the capital equation and with the lagged lesfel
risk (variableREG;, = RISK; ,_,) in the risk equation to allow for different adjuent speeds in capital
and risk adjustments; (iii) finally, we use theeirgiction of the variablREG;, with the variation in risk
(variableREG; x ARISK;,) and in capital (variabl®EG; . * ACAP;,) in the capital and risk equations,

respectively, allowing different interactions beemeboth adjustments.

In order to analyse banks’ reaction to the Bas#&lihework we additionally interact the varialllgG; ,
(and the variables associated) with the dummy kbridor the period after the approval of the new
framework B2.). Therefore we include in the capital equation theiavdes REG;, * B2,, REG; *
ARISK; . * B2, andREG;, * CAP;,_; * B2, and in the risk equation the variabRBG,; ; * B2;, REG; ; *

ACAPl't * th andREGl’t * RISKi,t—l * th

The degree of regulatory pressure is commonly ddfins a dummy variable (or a set of dummy

variables) which depends on banks’ capital buff€eble 1 presents the concepts of regulatory pressu
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used in previous studie$his practice assumes a discrete regime shiftantien to regulatory pressure
and introduces a high level of arbitrariness in @halysis since the threshold for the shift is ititely

defined (rather than on the basis of empirical enat).
[Please insert Table 1 about here].

We first tested a dummy definition for the degrderegulatory pressure where the dummy variable
assumes the value one when the bank is not “wplitatzed” according to the Prompt Corrective Aatio
Standards of FDICI®** and zero otherwise. However, this approach hasated not to be viable given
the expressive number of well capitalized banksun sampl€. We can understand this evidence as if

Prompt Corrective Action Standards have fixed neénimmum capital cushions for US banks.
We use two innovative approaches to measure theeed regulatory pressure.
3.3.1. Dummy approach for the variableREG

Using the literature standard approach, we firsbduce a regulatory dummy and arbitrarily defihe t
regime shift at a certain threshold. The arbites®in the definition of the threshold was redubgd
transforming and normalizing capital ratios, sittlse supervisory attributed relevance of capitaklev
will vary according to the size of the buffer/iniciency. We start by fitting an S shaped functigiven
by equation 4, to the distribution of capital ratisuch that the upper (U) and lower (L) deviaf@mt

(the point where the slope begins and ends) wllegent two percentiles of the capital ratios igtion.

1
TCR (X) = 1+eslopex(center—x) (4)

13 Prompt corrective action (PCA) standards are avipian of the Federal Deposit Insurance Corporation
Improvement Act (FDICIA). According to Section 18f FDICIA, banks are classified into one of fivepial
categories — “well capitalized”, “adequately calied”, “undercapitalized”, “substantially underdgtized” and
“critically undercapitalized” — depending on th&stal Capital, Tier 1 and Tier 1 Leverage ratios.

¥ In order to be classified as “well capitalized”pank must have simultaneously a Total Capitabratjual or
higher than 10 percent, a Tier 1 capital ratio €quigher than 6 percent and a Tier 1 leveragie ragher than 5
percent.

15 Only 307 yearly observations (in a total of 24884 not fulfill the three thresholds simultanegusl
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2,95

-0 andT.x (x) denotes the transformed value of capital

wherecenter = mean(L,U) andslope = 2 *

ratios.

For low levels of capital we assume that the reactif supervisors will be very different accordioegthe
size of capital insufficiency. Therefore the lovdaviation point L — the point from where smallepital
buffers will result in similar supervisory reactieris set to a small percentile of the distribut{6r01%)
in order to capture different realities. For highdls of buffers we assume that supervisors willdiffer
in their reactiorceteris paribus® We define high levels as buffers above the samgldiarl’ and set the

upper deviation point U to a time varying percentf the distributioff.

After transformation, the capital ratios are notized according to the following formula:

T —_
NTCR(x) — cr(X)—Ucr (5)

OCR

where N7 (x) denotes the normalization of the transformed valti€apital ratios ang.z and ocg

represents the yearly mean and standard deviatithe eransformed values of F, respectively.

We assume that banks are more prone to regulatessire due to (relatively) reduced buffers for
negative values of capital ratios after transforomaand normalization. Therefore the dummy varidbte

the degree of regulatory pressure takes the vdlueity whenN; . (x) < 0 and zero otherwise.

16 Obviously, the reaction of supervisors will befeliént according to the specific characteristicearth bank.
" We tested for other percentages and the resdltsalisignificantly alter.
18 This percentile varies between 78,45% and 82,78%.
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3.3.2. Continuous approach for the variableREG

Secondly, we reduce the restrictions on the impécgegulatory pressure allowing banks’ behavior to

continuously shift as a function of their capitafiers®

For this purpose, we use the inverse of the risdetiaapital ratio to measure the degree of regylato
pressure. Our definition is conceptually close amglies and Nigro (1997) who measure regulatory
pressure using the differences between the invadrbeth capital and regulatory minimum capital gati
Although not incorporating directly the buffer odefinition recognizes the nonlinear relationship
between it and the pressure exerted by supervigonaise risk-weighted capital ratios, since the
minimum requirement is common to all banks. Figurdgighlight the expected exponentially increase in

regulatory pressure with the decrease in capitals.a

[Please insert Figure 1 about here].

Our definition has the drawback of not considerihg volatility of capital ratios since our numbdr o
yearly observations is relatively small to adeglyatalculate standard deviations. However, it Has t
advantage of reducing the arbitrariness in thend&fih of the threshold between “well” and “bad”
capitalized banks. Moreover, the regulatory pressuarthe level of risk adjusted capital ratios dtidne a
progressive process when the bank is reducingitsld of capital close to the regulatory minima and
should became much stronger when those minima atrettained. This behavior is reflected in the

continuous approach and not in the dummy approach.

19 Although with a different technique (based on Bimg window approach), the same principle wasdakd by
Stolz (2007).
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4.DATA DESCRIPTION

US commercial banks’ data were obtained from Bampsca database containing information on banks.
Our sample criteria were banks with minimum totssets of 100 thousand USD and with available
figures for capital ratios between 2003 and 200& fiesulting number of banks selected was 4,213. We
excluded banks with incomplete observations (7 saakd with abnormal high levels of capital or sk
(30 banks). This leaved us with 4,176 banks arated of 24,834 yearly observations, representingemo
than 87% of the US commercial banks systelve collected data on US GDP from the US Department

of Commerce.

The sample is described in tables 2a to 2c. Fraratialysis of the data we can infer decreasingl Tota
Capital and Tier | Capital ratios since 2004 anghbr levels of risk-to-assets ratios while captital-

assets ratios remain relatively stable throughweisample period.

[Please insert Tables 2a — 2¢ about here].

Sample descriptive statistics are provided in t&8blErom the data we can see that low buffers apbigr
result from both lower capital levels and higheskrievels. Additionally, “low” capital buffers are
characterized for being bigger, less liquid andhvatwver proportion of Tier | Capital relatively thigh”
capital buffers banks. Although the size effectsenexpected, the lower liquidity and proportionTadr |

capital were expected to justify higher capitalfets. Table 4 presents the correlation matrix.

[Please insert Table 3 about here].

[Please insert Table 4 about here].

20 gpecifically, we excluded banks with total capimlassets ratio of over 75%, Tier | capital toe&ssatio over
50%, risk ratio over 200% or with no loans.

21 Total assets from banks in the sample represe®o8df the US Commercial Banks system (averagerdigu
between 2002 and 2007).
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5.FINDINGS

5.1. Dummy approach for regulatory pressure

First, we estimate the simultaneous system of @n&t(2) and (3) with the dummy approach for
regulatory pressure. We produce estimates usirtgfb@td and random effects. Tables 5a and 5b ptesen

the results that are according to our expectafionalmost all the variables.

[Please insert Tables 5a & 5b about here].

Control variables

Size (SIZE) has the expected negative effect ontalapeflecting the easier access of larger US
commercial banks to capital markets in order tgeaapital, and positive effect on risk, meanirgt th
larger US commercial banks are more prone to gkkag. As expected, the effect of both profitakilit
(PROF) and shareholders remuneration policy (DI¥)capital is respectively positive and negative,
indicating that US commercial banks regard retaieadhings as an important mean to increase capital.
Efficiency (EFF), measured trough the cost-to-ineamtio, has the expected positfveffect on capital
and risk, meaning inefficient banks hold more cd@nd a deterioration of cost-to-income ratiogliler

ratios, lower efficiency) increases banks’ risk.

The variable QUAL shows the expected posftiveffect on capital, meaning deteriorations of asset
quality increase banks’ capital needs. However, etidence on the effect of this variable on risk is
mixed. The positive effect of capital structure (€2T) on capital is contrary to our expectations &ha

higher proportion of Tier 1 capital on Total capitall require lowers levels of capital. The varial.IQ

22 please note that we define EFF as the cost-taviectatio which has an inverse relation with theeleof
efficiency.

Z please note that we define QUAL as the ratio gfaired loans to total loans which has an inverksioa with
the level of asset quality.
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shows the expected positfieffect on both equations, meaning liquidity detesiions increase both the

bank risk and the needs of capital.

Hypothesis

The results for the regulatory dummy variable ssg¢feat “low” capital buffers banks are less inteirs
rebuilding their buffers relatively to “high” capit buffers banks, either through lower adjustments
capital and risk. This counterintuitive evidenceymasult from the measurement of regulatory pressur
by a single dummy variable (Stolz, 2007). Therefeeedo not find evidence to support H.i.1. The lssu
for the lagged variable€AP;,_, andRISK;,_,) are significant and represent the adjustmentdspée
capital and risk targets. Our estimates are relstiligh meaning that banks take less than twos§ear
adjust for shocks to capital and risk. The coedfits of the interaction of the lagged variableshwite
regulatory dummyREG;, x CAP;,_, andREG;, x RISK;,_,) are significant with the expected negative
sign in both equations. The results support Hn@ suggest that “low” capital buffers banks arddiam
adjusting capital and risk. For the interactiorthtef regulatory dummy with the crossed adjustmemige
(REG; * ARISK; ; and REG; . * ACAP; ), the estimation results are mixed. As expected @stimated
coefficient of ARISK; , is simultaneously positive and absolutely sméhan the coefficient oREG; ; *
ARISK; .. However, the evidence is not consistent in weétrs to risk level adjustments when capital
changes. The estimated coefficients\6#P; ; andREG; . * ACAP;, are statistically not significant using
fixed effects and significant but contrary to oMpectations using random effects. These findingpsett

only partially H.i.3.

For the interaction of the degree of regulatoryspoee with the Basel 1| dummy variable we expeeted

significant and positive effect on risk which isuf@ only when using fixed effects. Therefore the

24 please note that we define LIQ as the ratio olaasts to total assets which has an inverse relatith the level
of liquidity.

% With the exception of the estimate for the adjusitmspeed of risk when using random effects (shbeksed
after almost three years).
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evidence for H.ii.1 is not conclusive. Regarding thteraction of the lagged capital and risk vddab
with the dummies for regulatory pressure and Bésdhe variable on the capital equatioREG; , *
CAP;,_, * B2,) has the expected positive sign but is not sigaift and the variable on the risk equation
(REG;, » RISK;,_1 * B2,) is significant with the expected positive signingsrandom effects but is
significant with the opposite sign using fixed etfe Therefore the evidence for H.ii.2 is not cosile.
Regarding the interaction of the crossed adjustrtents with the dummies for regulatory pressure and
Basel Il, both variables REG;, x ARISK;, * B2, (capital equation) an®EG; . * ACAP;, x B2, (risk
equation) — have statistically significant and pusi coefficients. This evidence supports H.ii.3dan
suggests that banks with capital closer to regnfattinima have reduced the need to build up capital

buffers after the approval of the Basel Il framekvor

5.2 Continuous approach for regulatory pressure

Second, we estimate the simultaneous system otiegsg2) and (3) with the continuous approach for
regulatory pressure. We produce estimates usirngfb@d and random effects. Results are presemted i
tables 6a and 6b and are very similar to the durappyoach’ results. Therefore we focus our analysis

the differences for control variables and on tHeevidence for our hypotheses.

[Please insert Tables 6a & 6b about here].

Control variables

Only two variables have different parameter estamditom the dummy approach for regulatory pressure.
The evidence for the expected significant and pesiffect of the variable SIZE on risk is only Med
when using random effects (the parameter estinateti significant when using fixed effects). Alsog
evidence that inefficient banks hold more capitadl @ deterioration of cost-to-income ratios (higher

ratios, lower efficiency) increases banks’ riskiig verified when using random effects.
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Hypotheses

Similarly to the case when using the regulatory ohymvariable, the parameter estimates for the
regulatory pressure variable suggest that “low'itedpuffers banks increase (decrease) capitd)(less
than “high” capital buffers banks. Therefore, eadlowing for a continuous shift of behavior fromriba

to regulatory pressure our evidence does not stippbt that capital and risk will be inversely iagted

by an increase in regulatory pressure. The paranestimates of the lagged variables and of their
interaction with the continuous regulatory variabhe very similar to the previous approach. Thegefo
we find evidence to support H.i.2 meaning that merdased regulatory pressure push banks to adjust
faster to their optimal levels of capital and rigke estimation results are mixed for the intecactf the
regulatory dummy with the crossed adjustment tefithe. cumulative effect on capital of the variables
ARISK;, and REG;, * ARISK;,, using the average value f(ﬂEGi_tZG, is negative. This evidence is
consistent with the dummy approach and suggests“itna” (“high”) buffers banks tend to rebuild
(maintain) their capital buffers following changesrisk. However, the cumulative effect on risktbé
variablesACAP;, andREG;, x ACAP;, is contrary to our expectations, suggesting thaw™ (*high”)
capital buffers banks tend to maintain (increakejr tbuffers following changes in capital. Therefaur
findings indicate that the crossed adjustmentsapital and risk following changes in the other &hle

only run according to our expectations (supporgiagially H.i.3) from risk to capital.

Regarding the interaction of the degree of reguyapoessure with the dummy variable for Baselhk t
evidence for H.ii.1 is more conclusive than usihg tregulatory dummy variable and presents the
expected results both for capital and risk equatidrerefore, the approval of the Basel Il framework
appears to have restrained the regulatory pressgaziated to reduced capital buffers in the peuidat

to the subprime crisis. Relatively to the interagtiof the lagged variables with both the continuous

variable for regulatory pressure and the dummyBasel Il, the results are different from the ones

% The average values for REG (7.243 and 7.9729 uBigl Capital and Tier 1 Capital as definition aafpital,
respectively) serve as thresholds between bankslevit and high capital buffers.
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obtained using the regulatory dummy variable. Thiemeter estimate of the varial®B8G; ; x CAP; ;_, *
B2;is significant and positive as expected, strengtitenhe evidence from the previous approach.
However the results for the variatR&G; , « RISK; ., * B2, are contrary both to our expectations and to
the results from the dummy approach turning theenie inconclusive. Summing up the results of both
approaches we find partial evidence to supportHiieaning that banks relaxed their adjustmentdspee
to optimal levels of capital after the approvatlué Basel Il framework. As in the in the dummy aggmh

for regulatory pressure, the parameter estimatethéointeraction of the crossed adjustment territis w
the continuous regulatory variable and the dummyHasel Il REG;, * ARISK; x B2, andREG;; *
ACAP; . » B2,) are positive and statistically significant as @sed in H.ii.3. Therefore, the approval of
the Basel Il framework appears to have reducedh¢ree to build up capital buffers of banks with talpi

closer to regulatory minima.

6. CONCLUSIONS

In this paper we examined the reactions of US comiadebanks to regulatory pressure in terms oftedpi
and risk decisions. In order to analyse empiricalig of the major criticisms to the Basel Il franoekvin

the context of the subprime crisis — the inadequddiie level of capital required — we focus oualgsis

in the period from the approval of the Basel Il At to the subprime crisis. We further extend our

sample back to 2002 in order to analyze a pureeBageriod.

We define the efficiency of regulatory capital reqments as their capacity to make “low” capitalfers
banks rebuilt their buffers by simultaneously magscapital and lowering risk. We extended the Skese
and Dahl (1992) simultaneous equations model usimmginnovative approaches to measure regulatory
pressure: the dummy approach commonly used initdrature, but with a reduced level of arbitrary in

the definition of the threshold; and a variablet tathows banks’ behavior to continuously shift as a
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function of their capital buffers. With this secodefinition the impact of regulatory pressure isdeled

with fewer restrictions.

Contrary to previous studies on the efficiency edulatory capital requirements in reducing banks r
taking behavior we find only partial evidence t@part the efficiency hypothesis. When we analyze
banks behavior during a “pure” Basel | framework oessults do not support the hypothesis that an
increase in regulatory pressure will impact poslivthe level of capital and negatively the levetisk.
These results hold even when we allow for a contisushift of behavior from banks to regulatory
pressure. In line with the literature, one of tifleats of regulatory pressure seems to be the aseref
the speed at which banks adjust to their optimaditeof capital and risk. Contrary to previous stadve
find that “low” capital buffers banks rebuild thdiuffers after risk adjustments but not after alpit

adjustments.

Moreover, our findings suggest that the approvdhefBasel Il framework appears to have restraihed
regulatory pressure associated to reduced capiftérb, either by reducing the pressure associattd
low capital buffers, by relaxing the adjustmentesp&o optimal levels of capital and by reducingnked

to build up capital buffers of banks with capitkdser to regulatory minima.

Our results suggest that (i) after a fast adjustméthe banking system to capital levels aboveribe
minimum capital requirements set by the Basel infravork as shown by previous worlesd. Jacques
and Nigro, 1997), regulatory pressure associatéu smaller capital buffers seems to lose efficiermnyd
(i) there seems to exist a market perception thatBasel Il framework will allow banks to relaxeth

capital ratios.

In terms of the implications for policy and resdmrdinding (i) suggests that regulatory pressure
associated with low capital buffers is effectiveseattially when new minimums are set. This findiag i

important for the ongoing discussions on literataral internationafora about how to deal with the
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procyclicality presumably associated with the Bdsdtamework €.g. Ayuso et al, 2003; Gordy and
Howells, 2006), namely through the introduction cgfuntercyclical target capital levels.g. BCBS,
2009b; CEBS, 2009). Critical for the success of thieasure will be the enforcement level associated
with the targets: a strong enforcement can be paddy the market as the imposition of new minimum
capital requirements (and leading banks to rapadljust to the new level of capital), canceling the
countercyclical purpose of the measure; and a meegommendation of the new target should not be

fully effective as perceived by our results.

Finding (ii) suggests that regulators should takteaccare when assessing the adequacy of bankshhdt
Capital Adequacy Assessment Process (ICAAP) undlar R. Recognizing the insufficient level and
quality of capital of the banking sector prior k& tsubprime crisis the Basel Committee has alreszsiye

a package of measures to strengthen the Basalntiefivork (BCBS, 2009a), which includes the strength
of the treatment of securitization exposures arel rilles governing trading book capital. European
regulators (e.g. FSA, 2008) have also recommenuaeases in Tier 1 capital ratios as part of tlapl

to support banking systems after the subprimescrisi

The Basel Committee has also issued for consultaigpackage of proposals to enhance capital and
liquidity regulations (BCBS, 2009b). These propssatiude elements that respond to both our fingling
the proposed framework for capital conservatioretias capital distribution constraints will increake
regulatory pressure associated with reduced capittiers and, therefore, the efficiency of regutato
capital requirements; and finding (ii) is directygldressed by the proposals to increase the quality

capital and the risk coverage of the framework.
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TABLES

Table 1. Regulatory pressure definition used omiptes studies

Author(s)
(Year of publication)

Regulatory pressure definition

Shrieves and Dahl (1992

Dummy variable which takes the value of unity if the capitdéquacy ratio falls below 7% a
zero otherwise.

hd

Aggarwal and Jacques
(1998)

Two dummy variables. One takes the value of unity if the bamkadequately capitaliz
according to the PCA standards and zero otherwise. The tatkes the value of unity if the ba
is undercapitalized, substantially undercapitalized;ritically undercapitalized, according to

PCA standards and zero otherw

bd
hk

Jacques and Nigro (1997

Two variables. One equals the difference between the ievefrbank’s total capital ratio and {
inverse of the regulatory minimum for all banks with a totapital ratio of less than 7.25%, &
¥ero otherwise. The other equals the difference betweeimtiggse of the regulatory minimy
and the inverse of bank's total capital ratio for all bank#hwai total capital ratio greater than
equal to 7.25%, and zero otherwise.

m
or

Edizet al. (1998)

Two dummy variables. One takes the value of unity if the baak bxperienced an upward

adjustment in its regulatory trigger ratio in the previobsee quarters and zero otherwise.
other takes the value of unity if the bank capital ratio isslésan one bank-specific stand
deviation above the bank’s trigger and zero othewi

The
ard

Rime (2001)

Two approaches. (1) Dummy variable which takes the valuenif uf the bank's capital ratio
within one standard deviation of the minimum capital regoient and zero otherwise. (2) T

dummy variables, one which takes the value of unity for bamikis capital ratio of less than 8po

and zero otherwise and a second which takes the value of farityanks with capital ratio
between 8% and 10% and zero otherwise.

e}

—

Stolz (2007)

Three approaches: (1) Dummy variable which takes the valueindty if a bank has
standardized capital buffer equal or less than the mediandatdized capital buffer over
observations, and zero otherwise. (2) Sample split acegrtti the threshold defined in (1) &
estimation of both subsamples separately. (3) Rolling mimedpproach, allowing for a continug
shift of behavior depending on the size of the tedybiuffer.

Van Roy (2008)

Dummy variable which takes the value of unity if the Total @alpratio falls below 10 percent

if the Tier 1 Capital ratio falls below 6 percent.
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Table 2a — Sample characterization

Sum Total Avg Total StdDev
Year # of obs Assets Assets Total
(milusD)  (miluSD)  Assets

2002 4,056 5,293,029 1,305 17,151

2003 4,107 5,832,892 1,420 18,410

2004 4,176 7,041,900 1,686 24,167

2005 4,176 8,007,944 1,918 27,926

2006 4,176 9,215,416 2,207 32,484

2007 4,143 10,205,056 2,463 37,857

All 24,835 45,596,236 1,836 27,4B8

Table 2b — Sample characterization
Total Capital (TC) as definition of capital
Year Avg TC StdDev TC StdDev StdDev
ratio ratio Avg CAR CAR Avg RISK RISK
2002 0.156 0.097 0.101 0.032 0.684 0.128
2003 0.157 0.096 0.103 0.032 0.691 0.133
2004 0.155 0.097 0.105 0.035 0.708 0.136
2005 0.152 0.094 0.104 0.031 0.721 0.133
2006 0.151 0.094 0.105 0.031 0.731 0.131
2007 0.147 0.092 0.105 0.032 0.744 0.130
All 0.153 0.095 0.104 0.032 0.713 0.134
Table 2c — Sample characterization
Tier 1 Capital (T1) as definition of capital
Year Avg T1 StdDev T1 StdDev StdDev
ratio ratio Avg CAR CAR Avg RISK RISK

2002 0.144 0.097 0.093 0.032 0.684 0.128
2003 0.145 0.096 0.095 0.032 0.691 0.133
2004 0.144 0.097 0.096 0.035 0.708 0.136
2005 0.141 0.094 0.096 0.031 0.721 0.133
2006 0.139 0.094 0.097 0.031 0.730 0.131
2007 0.136 0.093 0.096 0.032 0.744 0.130
All 0.141 0.095 0.096 0.032 0.713 0.134
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Table 3 — Descriptive statistics

Mean for bank| Mean for bank

Variable Obs Mean StdDev Min Max Wi.th tlow! Wit.h “high”
capital bufferg capital buffers

e (1)

CAR;; 24.834 0,096 0,032 -0,012 0,963 0,080 0,111
CAR; 1 24.834 0,097 0,044 -0,012 1,000 0,082 0,112
ACAR; 24.834 -0,002 0,029 -0,840 0,290 -0,002 -0,001
RISK;; 24.834 0,713 0,134 0,062 2,118 0,780 0,646
RISK; 1 24.834 0,702 0,134 0,000 2,995 0,767 0,638
ARISK; 24.834 0,011 0,055 -1,667 0,727 0,013 0,009
SIZE;, 24.834 5,558 1,109 1,541 14,094 5,779 5,338
LIQj; 24.834 0,661 0,145 0,002 0,997 0,726 0,596
QUAL;; 24.834 0,007 0,011 0,000 0,343 0,007 0,007
PROF; 24.834 0,011 0,009 -0,146 0,251 0,011 0,012
EFF, 24.834 0,645 0,190 0,010 9,949 0,641 0,648
CAPST;, 24.834 0,916 0,043 0,087 1,318 0,898 0,934
DIV, 24.834 0,438 0,588 -9,810 9,923 0,431 0,445
AGDP, 24.834 0,043 0,011 0,024 0,057 0,043 0,043

(1) For this purpose, capital buffers are classified acwdd the value of the dummy regulatory pressure variableQREfor "low" capital buffers and
REG=0 for "high" capital buffers).

Table 4 — Correlation matrix

CAR, CAR,.; ACAR, RISK, RISK,; ARISK, SIZE, LIQ, QUAL, PROF, EFF, CAPST, DIV, AGDP
CAR, | 1.000

CAR.; | 0739  1.000

ACAR, | -0.004 -0.677  1.000

RISK, | -0.065 -0.043 -0.007  1.000

RISK, | -0.099 -0.106 0.050 0.917  1.000

ARISK,| 0.084 0155 -0.138 0.198 -0.210  1.000

SIZE, | -0.149 -0.164 0.081 0146 0155 -0.023  1.000

LQ; | -0.117 -0.090 0006 0779 0712 0.161 0.014  1.000

QUAL,| 0013 -0.023 0049 0.021 0.056 -0.088 0.002 -0.009  1.000

PROF, | 0.197 -0.014 0236 -0.227 -0.180 -0.113 0.051 -0.216 -0.153.000

EFF, | -0.025 0204 -0.331 -0.082 -0.125 0.106 -0.177 -0.080 0.0890.581  1.000

CAPST,| 0377 0280 -0.003 -0.404 -0.407 0011 -0.380 -0.329 -0.050€.118  0.053  1.000

DIV, | -0.066 -0.029 -0.029 -0.069 -0.060 -0.020 0.052 -0.098 D.030.186 -0.114 -0.026  1.000
AGDP | 0031 -0.008 0.045 0072 0041 0077 0.069 0059 -0.095 90.000.017 0.010  0.000  1.00
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Table 5a. Dummy approach for regulatory pressiEstimation using 2sls with fixed effects

Ordinary least squares (OLS) are not appropriateefitimating simultaneous equation systems sincetens’ error terms are generally
correlated with the endogenous variables includegiich equation as explanatory variables. The emdity of capital and risk adjustments is
recognized by the two-stage least squares (2SL#)aahelogy which provides consistent parameter egés As endogenous variables we
considered the variableSRISK;,, REG;, * ARISK;, and REG; * ARISK; * B2, in the capital equation and the variabl&SAP,;, REG;; *
ACAP;; andREG;, * ACAP,; = B2, in the risk equation. Endogeneity was verifiedhgghe Hausman test.

Coef. t-value
Capital equation
ARISK;, 0,058 18,4 =
CAR; 1 -0,897 -275,9
REG; -0,005 -7,6 o
REG#CAR; -0,090 -12,0  wx
REG * ARISK;, -0,069 -13,1 w
REG*B2, 0,000 0,3
REG*CAR;1*B2, 0,010 0,6
REG * ARISK; *B2; 0,112 12,4 =
AGDP, 0,108 16,0 =
AGDP*B2, 0,043 8,6 w
SIZE; -0,009 -23,3  wx
LIQi: 0,023 13,8 =
QUAL,;, 0,073 8,1 w
PROF; 0,252 20,5 wx
EFFR. 0,008 10,3 ==
CAPST;; 0,174 40,4
DIV, -0,002 -10,5  w
_constant -0,049 -10,2 #=
# of observations 24.834
# of banks 4,176
avg. obs. per bank 5,9
R® 0,493
Risk equation
ACAR;; 0,005 0,5
RISK; 1 -0,812 -155,3
REG; 0,025 5,5
REG RISK; 1 -0,022 -3,7 e
REG*ACAR;; -0,012 -0,5
REG B2, 0,017 3,3 e
REG #RISK;,*B2, -0,014 2,2 =
REG *ACAR,; *B2, 1,212 14,7  w=
AGDP, 0,233 12,4 =
AGDP*B2; 0,121 8,5 w
SIZE;; 0,002 2,4 =
LIQ;; 0,621 142,6 =+
QUAL; 0,051 21 =
EFFR; 0,024 13,4 =
_constant 0,125 18,9 =
# of observations 24.834
# of banks 4,176
obs. per bank 59
R’ 0,24¢

** ** and * denote significance at the 1%, 5%dh0% level, respectively.
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Table 5b. Dummy approach for regulatory pressugstimation using 2sls with random effects

Ordinary least squares (OLS) are not appropriateefitimating simultaneous equation systems sincetiens’ error terms are generally
correlated with the endogenous variables includegiich equation as explanatory variables. The emdity of capital and risk adjustments is
recognized by the two-stage least squares (2SL#)aahelogy which provides consistent parameter egés As endogenous variables we
considered the variableSRISK;,, REG;, * ARISK;, and REG; * ARISK; * B2, in the capital equation and the variabl&SAP,;, REG;; *
ACAP;; andREG;, * ACAP,; = B2, in the risk equation. Endogeneity was verifiedhgghe Hausman test.

Coef. t-value
Capital equation
ARISK;; 0,059 18,9
CAR; 4 -0,865 -281,1 =
REG;, -0,005 -7,2 e
REG*CAR; -0,099 -13,7 e
REG *ARISK;; -0,066 -12,8 e
REG*B2, 0,000 -0,4
REG *CAR;,*B2; 0,009 0,6
REG *ARISK, *B2, 0,111 12,7
AGDP, 0,085 13,3 ==
AGDP*B2, 0,032 6,7
SIZE;, -0,004 -16,2 o
LIQi; 0,021 14,1
QUAL,; 0,080 9,3
PROF; 0,281 241w
EFF, 0,006 8,6 m
CAPST;, 0,166 41,6
DIV, -0,002 -11,8 e
_constant -0,065 <147 ==
# of observations 24.834
# of banks 4.176
avg. obs. per bank 59
R? 0,530
Risk equation
ACAR;; -0,311 -21,6 o=
RISK; .4 -0,356 -79,8 o
REG; 0,065 13,9 o=
REG *RISK; -0,074 -11,6 o
REG *ACAR;; 0,293 9,3
REG*B2, -0,013 -2,0 =
REG *RISK; ,*B2, 0,021 25 =
REG *ACAR, *B2, 1,598 15,1 ==
AGDP, 0,296 12,3 o
AGDP*B2, 0,056 3,1
SIZE, 0,004 12,7 w
LIQ;, 0,306 88,8 w
QUAL;, -0,122 -4,3 e
EFF, 0,011 5,9
_constant 0,009 2,6 o
# of observations 24.834
# of banks 4.176
obs. per bank 59
R? 0,278

== ** and * denote significance at the 1%, 5%ddh0% level, respectively.
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Table 6a. Continuous approach for regulatory pressiestimation using 2sls with fixed effects

Ordinary least squares (OLS) are not appropriateefitimating simultaneous equation systems sincetens’ error terms are generally
correlated with the endogenous variables includegiich equation as explanatory variables. The emdity of capital and risk adjustments is
recognized by the two-stage least squares (2SL#)aahelogy which provides consistent parameter egés As endogenous variables we
considered the variableSRISK;,, REG;, * ARISK;, and REG; * ARISK; * B2, in the capital equation and the variabl&SAP,;, REG;; *
ACAP;; andREG;, * ACAP,; = B2, in the risk equation. Endogeneity was verifiedhgghe Hausman test.

Coef. t-value
Capital equation
ARISK;; 0,242 21,0 wxx
CAR; -0,733 -114,5
REG; -0,005 -41,8  wx
REG*CAR;; -0,041 -43,0  wxx
REG *ARISK; -0,032 21,4 e
REG B2, 0,000 -1,8 =
REG*CAR;,*B2, 0,006 6,0
REG *ARISK; *B2, 0,016 20,9 mx
AGDPR, 0,106 17,2 =
AGDP*B2, -0,021 2,0 *
SIZE; -0,006 -17,5  wxx
LIQ;; 0,049 33,56
QUAL; 0,051 6,5 o
PROEF; 0,157 10,0
EFF; 0,002 3,1
CAPST;; 0,045 11,2 =
DIV, -0,001 4,4 wxx
_constant 0,090 19,9
# of observations 24.834
# of banks 4,176
avg. obs. per bank 5,9
R? 0,646
Risk equation
ACAR;; -0,112 -4,0  wxx
RISK; ;3 -0,792 -73,2  wxx
REG; 0,012 12,8
REG*RISK; .1 -0,004 -3,1
REG *ACAR;; 0,012 2,8 o
REG*B2, 0,005 11,5 =
REG*RISK;.,*B2; -0,002 5,1 e
REG *ACAR,; *B2; 0,209 31,4 wxx
AGDPR, 0,352 18,3 =
AGDP*B2, -0,400 -12,0 wxx
SIZE;; -0,005 -4,8  wxx
LIQ;, 0,564 123,9 ==
QUAL;; -0,031 -1,3
EFF; 0,022 11,9 =
_constant 0,117 12,7 =
# of observations 24.834
# of banks 4,176
obs. per bank 5,9
R 0,262

*** %% and * denote significance at the 1%, 5%dt0% level, respectively.
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Table 6b. Continuous approach for regulatory presstEstimation using 2sls with random effects

Ordinary least squares (OLS) are not appropriateefitimating simultaneous equation systems sincetens’ error terms are generally
correlated with the endogenous variables includegiich equation as explanatory variables. The emdity of capital and risk adjustments is
recognized by the two-stage least squares (2SL#)aahelogy which provides consistent parameter egés As endogenous variables we
considered the variableSRISK;,, REG;, * ARISK;, and REG; * ARISK; * B2, in the capital equation and the variabl&SAP,;, REG;; *
ACAP;; andREG;, * ACAP,; = B2, in the risk equation. Endogeneity was verifiedhgghe Hausman test.

Coef, t-value
Capital equation
ARISK; 0,186 15,6 =
CAR; ., -0,657 -110,9 =
REG;, -0,004 41,5
REG*CAR;; -0,049 55,3 *
REG *ARISK;; -0,025 -16,2 o
REG*B2, 0,000 -7,1
REG *CAR;.1*B2, 0,006 7,4  w
REG *ARISK; *B2, 0,017 22,6 o
AGDP, 0,081 14,5 =
AGDP*B2, 0,005 0,5
SIZE;, -0,002 -8,1  m
LIQ;; 0,054 44,1 w
QUAL,; 0,059 8,2  m
PROF; 0,119 11,7 »=
EFF; 0,000 -0,5
CAPST; 0,033 9,3  m
DIV, -0,001 -5,1  w
_constant 0,072 17,7 ==
# of observations 24.834
# of banks 4.176
avg. obs. per bank 5,9
R? 0,700
Risk equation
ACAR; -1,015 21,6 =
RISK; 1 -0,380 -42,0 o
REG;, 0,012 15,4
REG *RISK; -0,008 -7,3
REG*ACAR;; 0,122 16,9 =
REG*B2, 0,002 3,8  m
REG *RISK;1*B2; -0,001 -1,3
REG*ACAR*B2; 0,216 26,1 o
AGDP, 0,340 14,2 »=
AGDP*B2, -0,207 -4,7  w
SIZE;, 0,002 6,3 m
LIQ;; 0,305 80,7 m
QUAL,; -0,104 -3,6  m
EFF; 0,001 0,7
_constant -0,007 -1,1
# of observations 24.834
# of banks 4.176
obs. per bank 5,9
R? 0,281

*** ** and * denote significance at the 1%, 5%adt0% level, respectively.
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FIGURES

Figure 1 — Degree of regulatory pressure by capitid
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APPENDIX 1 —HYPOTHESES TESTS

Test of H.i.1 An increase in regulatory pressure will positivéhegatively) impact the level of capital (risk}the

parameter associated with the variabB; . is significant and positive (negative) on the talfirisk) equation.

Test of H.i.2: An increase in regulatory pressure will positivatypact the speed at which banks adjust to their
optimal levels of capital and risk if the paramstassociated with the variabl®EG; . * CAP;;_, and REG;, *

RISK;,_, are significant with negative sign.

Test of H.i.3: Banks with increased regulatory pressure (loweitabpuffers) will try to rebuild their buffer ifi)

the parameter associated with the variaBIEG,;, » ARISK;, (capital equation) is significant, negative and
compensates the effect of the parameter assoaciatedhe variableARISK;, (we expect the parameter associated
with this variable to be significant and positivieen that well capitalized banks have incentivesn@intain their
capital ratios levels) and/or (i) the parametesoasated with variabl®EG; . * ACAP; . (risk equation) is significant,
negative and compensates the effect of the paramsteciated with the variableCAP; . (we expect the parameter
associated with this variable to be significant guditive given that well capitalized banks haveeimives to

maintain their capital ratios levels).

Test of H.ii.1: The approval of the Basel Il framework has contélouto diminish the regulatory pressure
associated to reduced capital buffers if the patarsessociated with the varial®#&¢; , *+ B2, are significant with

positive sign in the capital equation and with riegasign in the risk equation.

Test of H.ii.2: The approval of the Basel Il framework has conteluto relax the adjustment to appropriate levels
of capital (risk) if the parameter associated with variableREG;, * CAP;,_, * B2, (REG;, * RISK;,_, * B2,) is

statistically significant and positive.

Test of H.ii.3: The approval of the Basel Il framework has reduttesl need to increase buffers of banks with
capital closer to regulatory minima if variableBG; . « ARISK; . » B2, (capital equation) and/&EG;, * ACAP; ; *

B2, (risk equation) have significant and positive dioéfnts on capital and risk, respectively.
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APPENDIX 2—SHRIEVES AND DAHL FRAMEWORK

According to Shrieves and Dahl (1992) the obsewmtahges in capital and risk levelsCAR; , andARISK;,) are
separated into two components — a discretionarystient term (represented by the variablé€AR;, and

A“RISK; ;) and an exogenously determined factor (repredebyte¢he variables;, ands; ) — such that:

ACARI:'LL = AdCARi’t + Ei,t (1)

ARISK;, = A®RISK;, + S;, 2

Due to rigidities and adjustment costs, Shrieved Rahl (1992) used a partial adjustment framewuaithere the
discretionary changes in capital and risk are prigaal to the distance to the target levels ofitehmnd risk

(CAR;, andRISK;,):

AYCAR;; = a(CAR;, — CAR;,) (3)

ACRISK,, = B(RISK;, — RISK,,) )

wherea andp are capital and risk adjustment factors, respelstiv

Replacing equations (3) and (4) into equations(i) (2), we have:

ACAR;; = a(CAR;; — CAR;;_1) + E;; (5)

ARISK;, = B(RISK;, — RISK;;_1) + Si; (6)

Therefore, the observed adjustments in capital risiddepend both on the distance to the targetldesed on

exogenous factors.
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