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1. Introduction

The link between lending and capital ratios in economic downturns is substantially heterogeneous
across different types of banks (Beatty and Liao, 2011 and Carlson et al., 2013; United Kingdom by
Mora and Logan, 2011; and France by Labonne and Lame, 2014) as well as across EU countries
(Olszak et al., 2015). It is particularly present among European Union (EU) member states in a
sample of large banks. This heterogeneity in the EU exists despite the fact that these banks are obliged
to conduct their activities in a way which conforms to minimum capital requirements (Basel capital
adequacy standards, Basel Il and currently Basel I1I) designed in directives. Those directives aim to
create a level playing field in the EU single market, by obliging banks to keep capital adequacy ratios
at stable levels. Under the Pillar II of the Basel II and III capital standards, banks are also expected to
conduct their risk management following robust corporate governance structures. Despite the
common Basel capital standards — and potentially standardized corporate governance structures, the
EU countries are diversified in terms of the quality of minority shareholders protection (Djankov et
al., 2008) and the quality of creditor rights protection (Djankov et al., 2007).

Previous literature analyzing the nexus between institutions and corporate decisions, which
started with research of La Porta et al. (1998, 1999, 2002), shows that investor protection is important
determinant of corporate risk-taking (John et al., 2008, Leaven and Levine, 2009, Houston et al.,
2010, Acharya et al, 2011, Cole and Turk-Ariss, 2013), capital ratios of large banking organizations
(Brewer et al., 2008) and bank capital buffers (Fonseca and Gonzalez, 2010). The bank capital
channel literature stresses the importance of capital ratios for lending extension of banks (Van den
Heuvel, 2009; Disyatat, 2011 and Borio and Zhu, 2012). Most recently, the macroprudential literature
suggests that banks tend to take excessive credit risk during economic booms, and keep insufficient
capital buffers necessary to absorb this risk, making their lending extension vulnerable to loan losses
which tend to increase in economic downturns (De Nicolo6 et al, 2012, Osinski et al., 2013, ESRB,
2014, Galati and Moessner, 2014, Claessens, 2014). Thus the risk-taking of banks, especially during
boom periods, affects bank lending in the following busts, because of decreased capital buffers. And
the risk-taking is affected by many factors, e.g. monetary policy, risk measurement biases (Borio and
Zhu, 2012) and investor protection (John et al., 2008, Cole and Turk-Ariss, 2013).

Our research is related to those three broad streams of literature (institutions literature, bank

capital channel literature and macroprudential literature) and aims to bridge a gap between them. In
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this paper we investigate the effect of institutions (investor protection) on the link between lending
and capital ratios in economic downturns. We aim to address this problem empirically by analyzing
the EU large banks sample in the period of 1996-2011. To this end we apply the two step robust
GMM Blundell and Bond (1998) approach. We conduct our analysis separately for unconsolidated
and consolidated data, due to the fact that consolidation is a proxy for size and diversity of the risks
taken by a bank. Consolidated financial statement of a bank covers information on both the banking
business activity and other financial sectors activities (investment banking, insurance and real-estate
market). To assess the impact of institutions on the link between lending and capital in economic
downturns we compile shareholders and creditor rights protection variables, respectively, from
Djankov et al. (2008) and Djankov et al. (2007). We test the sensitivity of our results to the choice of
the number of instruments, due to the fact that the estimation results in the GMM Blundell and Bond
(1998) may be biased if the number is too small or too large (Roodman, 2009).

This paper extends the previous research by including the quality of investor protection as a
characteristics that may affect the link between lending and capital in economic downturns, through
its impact on risk-taking incentives of banks, the levels of capital private banks maintain in relation to
their risky assets, as well as capital buffers of banks. Previous studies on the link between lending
and capital have tended to focus on individual countries (United States by Beatty and Liao, 2011 and
Carlson et al., 2013; United Kingdom by Mora and Logan, 2011; and France by Labonne and Lame,
2014) and did not consider corporate governance as determinant of the link between lending and
capital. Although one paper focused on the link between lending and capital across countries
(Gambacorta and Marqués-Ibafiez, 2011), it took into account neither the quality of shareholders
protection nor the powers of creditors.

Our choice of EU large banks is motivated by two reasons. On the hand, in the period under
the study the process of harmonization of capital adequacy standards aimed at smoothing functioning
of a single market in Europe was gaining momentum, which should potentially result in the similarity
of the link between lending and capital. On the other hand, however, several significant differences
across those countries were present. In particular, Djankov et al. (2007, 2008) show that all EU
countries differed with respect to the quality of investor protection and creditor rights.

The results of our study may have implications for the design of government policies in the
area of corporate governance. In particular, if we find that better institutional environment results in
the possibility of reduced risk-taking and therefore have the potential to limit the procyclical impact of
capital on loan growth, thane would lend empirical support to more restrictive regulations protecting
minority investors and better protection of creditor rights. Our study should also inform about the

plausible economic effects of post-crisis adjustments in capital standards included in Basel III, and in



the EU CRD IV and CRR provisions — in particular those standards which focus on corporate
governance.

We obtain three main results that reinforce the importance of institutions in shaping the
procyclicality of bank capital. First, banks reporting unconsolidated data exhibit increased importance
of bank capital for lending extension in economic downturns in countries in which minority investors
rights are better protected, which is consistent with stronger risk-taking by bank borrowers during
booms. Second, the opposite is found in the sample of banks reporting consolidated data, as we find
that better investor protection is related with weakened impact of capital on lending during economic
busts. Third, our research shows that creditor protection reduces the procyclical impact of bank capital
in both unconsolidated and consolidated data, but this result is statistically insignificant.

The rest of the paper is organized as follows. Section 2 presents theoretical and empirical
background of our research and develops our hypotheses. In Section 3 we describe our sample and
research design. In the next section we discuss results and relate them to our hypotheses. In the last
section (Section 5) we briefly conclude our work and give some insights on policy implications of the

study.

2. A brief review of the relevant literature and hypotheses development

Our study is related to three broad streams of literature, of which two stress the importance of bank
capital for lending, and the third relates investor protection and creditor protection to financial
decisions of corporations (e.g. investments, borrowing, and in particular risk-taking). The first stream
focuses on the role of bank capital in bank lending activity (the so-called capital effects literature, see
Borio and Zhu, 2012, Jackson et al., 1999, Van den Heuvel, 2011). This literature stresses the
importance of capital ratios for the capacity of the bank to grant credit.

The other stream, is the macroprudential policy literature which focuses on two dimensions of
systemic risk — procyclicality and interconnectedness enhanced through the too-big-to-fail institutions.
Procyclicality (and the related phenomenon of financial cycle) denotes self-reinforcing interactions
between perceptions of value and risk, attitudes towards risk and financing constraints, translating into
booms which cause the following busts (Borio, 2013, p.183). As Borio stresses these interactions
have the potential to amplify economic fluctuations and may lead to financial distress (or frictions)
and economic dislocations. Considering this, procyclicality of the banking sector may be defined as
gradual changes in risk perceptions and risk-taking decisions of banks (and also non-banks, e.g. bank
borrowers), which follow the pattern of increasing risk taking during booms and excessive aversion to
risk during busts. Under this pattern, during booms banks undertake too many risky investments (e.g.

they extend loans at financing conditions which are favorable for borrowers) and create insufficient
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capital buffers needed to cover losses when these investments will be damaged, i.e. in economic
downturns. Facing excessive loan losses in economic downturns, banks are not willing to grant credit
to nonfinancial borrowers. Such financing frictions result in reduced economic growth. The
macroprudential literature thus highlights the importance of bank capital for bank lending, and
suggests that the role of capital as a loan supply constraint in economic downturns may be reduced if
banks have sufficient capital buffers (Osinski et al., 2013, ESRB, 2014, Cerutti et al., 2015). This
literature also stresses that excessive risk-taking in booms is not only specific to the banking sector,
but also to non-financial borrowers (CGFS, 2012, ESRB, 2014), whose demand for external financing
and therefore leverage is significantly increasing (Borio and Zhu, 2012).

The lending activity of banks during the business cycle is affected by both demand side and
supply side factors. However, their relative significance for the actual lending is diversified, and
differs between booms and busts. During economic booms banks envisage risk as low as negligible,
have strong capital ratios and thus supply factors usually do not matter for the credit extension
activity. What matters more is such periods is the demand for bank lending. The demand for lending
(and thus for external financing) is related to risk-taking and corporate financial decisions of bank
borrowers and is affected by the investor protection (John et al., 2008; Francis et al., 2007). Banks
respond to this increased demand by extending more loans, whose lending terms are however relaxed
(see Rajan, 1994), which creates the risk of increased fragility of banks in the subsequent downturn
due to poor quality of lending portfolio. The opposite is true in busts, when supply side factors (such
as weakened capital position of banks) influence banks’ capacity to extend lending. These supply
constraints are however a side effect of credit granting decisions which increased the number of poor
quality borrowers and the volume of high credit risk loans.

Current empirical research linked to macroprudential policy stresses the role of corporate
governance for bank risk-taking (IMF, 2014). Changing patterns in risk-taking over the business (and
financial) cycle are also important for the effect of bank capital on lending, in particular in large banks
(Beatty and Liao, 2011, Carlson et al., 2013, Borio and Zhu, 2012, Borio, 2013). And the law-and-
finance literature lends support to the view that corporate governance — proxied by the rules of
investor protection - affects risk-taking and debt contracting of non-financial corporations (Booth et
al., 2001, Claessens et al., 2001, Giannetti, 2003, John et al., 2008, Francis et al., 2007, and Fan et
al. 2012 ) and of banks (Cole and Turk-Ariss, 2013). There are two types of institutions which may
matter for the sensitivity of bank lending to capital in economic downturns: shareholders’ and
creditors’ rights protection.

Shareholders rights protection and its relevance in setting good corporate governance practices
has received a great deal of attention in the literature (see Turk, 2015 for a review). Francis et al.

(2007) using cross-country firm-level indicators of corporate governance across 14 emerging markets,



report that better corporate governance matters for the supply of banks loans and for bank loan
contracting terms (see also Francis et al., 2012). This is also suggested by La Porta et al. (2006) who
state that when shareholders rights protection is strong and the risk of expropriation is diminished,
shareholders become more confident that managers will exercise due diligence in meeting the firm’s
debt obligations, ant the firms access to external finance is increased.

Shareholders rights protection might either increase or decrease firm risk- taking (see John et
al., 2008, for a theoretical background). On the one hand, John el al. (2008) suggest that better
investor protection could lead corporations to undertake riskier but value enhancing investments.
Insiders may avoid risky investments to protect private benefits extracted from the corporation. Better
investor protection mitigates the taking of private benefits and consequently the degree of risk-
avoidance. On the other hand, some arguments suggest a negative relationship between the degree of
investor protection and the riskiness of corporate choices. One such argument posits that as investor
protection improves, there is less fear of expropriation by managers and thus the benefits of having
dominant shareholders serve as monitors of managerial behavior decrease (Burkart et al. 2003).
Consequently, dominant shareholders become less prevalent across firms and their cash flow rights in
firms also decline. Such reduction in dominant shareholding allows managers greater discretion to
reduce risk-taking, potentially giving rise to a negative relationship between investor protection and
corporate risk-taking (John et al., 2008, p. 1684). John et al. (2008) test these predictions using a
cross-country panel and a US-only sample and find that corporate risk-taking and firm growth rates
are positively related to the quality of investor protection.

Therefore, we formalize two hypotheses related to the role of shareholder rights protection for
the link between lending and capital:

Hypothesis 1: All else equal, better shareholders rights protection induces bank borrowers to
take more loans and to engage in more risk-taking, in particular during economic booms, which
results in greater sensitivity of bank lending to capital ratios in economic downturns.

As there are also predictions that better investor protection decreases corporate risk taking, we
hypothesize that:

Hypothesis 2: All else equal, better shareholders rights protection induces bank borrowers to
engage in less risk-taking, in particular during economic booms, which results in weakened impact of
bank capital on lending in economic downturns.

The weakened impact of banks capital on lending may also be attributed to the role of better
shareholders protection in improved risk management of credit portfolio due to greater
transparency. Demirgiic-Kunt and Detragiache (2002) have shown that a sound legal system with
proper enforcement of rules reduces the adverse effects of deposit insurance on bank risk-taking.

This lower risk-taking in countries with strong institutional environments would also result in



higher average capital buffers and should be associated with weakened role of capital ratios. For
example, Brewer et al. (2008) suggest and lent empirical support to hypothesis that greater external
governance leads to higher capital ratios as risks would be both recognized and managed more
effectively. Therefore, we formalize our next hypothesis as follows:

Hypothesis 3: All else equal, better shareholders protection reduces risk taking incentives of
large banks and results in better risk management of credit portfolio (and other investments of
banks), which results in weakened impact of bank capital on lending.

Economic theory suggests that power of creditors may be a determinant of how much credit a
financial system (or the banking sector) would extend to firms and individuals. When lenders can
more easily get repayment, grab collateral or gain control of the borrower, they are more willing to
extend credit (Djankov et al., 2007). Formal theoretical background for the role of creditor powers in
credit extension has been designed by Townsend (1979), Aghion and Bolton (1992), and Hart and
Moore (1994, 1998). Recently, Boyd and Hakenes (2013) have presented a theory which relates the
power of creditors with risk taking incentives. Their model suggests that stronger creditor rights are
associated with greater risk-taking.

In empirical setting, Djankov et al. (2007), using a cross-section of countries as well as time
series in changes in creditor rights, find that strong creditor rights encourage aggregate lending, and
that the relationship between creditor protection and private credit (measured as private credit to gross
domestic product) is statistically and economically significant. Several studies report firm-level
evidence supporting a positive link between strong creditor rights and corporate reliance on debt
financing. Giannetti (2003) shows that access to lending is easier in countries with good creditor
protection. Qian and Strahan (2007) examine how creditor rights affect the design of price and non-
price terms of bank loans in almost 60 countries. They find that loans made to borrowers in countries
where creditors can seize collateral (i.e. with better creditor rights protection) in case of default are
more likely to be secured, have longer maturity, and have lower interest rates. Haselmann et al. (2010)
report that a strengthening of creditor rights through the creation of a collateral registry in Central and
Eastern European countries also improved firm lending.

A few studies focus on the nexus between creditor rights protection and corporate risk-taking.
Houston et al. (2010), using a sample of nearly 2,400 banks in 69 countries, find that stronger creditor
rights tend to promote greater bank risk taking. Consistent with this finding, they also show that
stronger creditor rights increase the likelihood of financial crisis. On the plus side, we find that
stronger creditor rights are associated with higher growth. Acharya et al. (2011) study the effect of
creditor rights in bankruptcy on corporate risk-taking. In particular, they are interested in what effect
does the strength of creditor rights have on firms’ investment decisions. They find that stronger

creditor rights induce greater propensity of firms to engage in diversifying acquisitions, which result
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in poorer operating and stock-market abnormal performance. Additionally, in countries with strong
creditor rights, firms also have lower cash flow risk and lower leverage, and there is greater
propensity of firms with low-recovery assets to acquire targets with high-recovery assets. Thus their
results question the value of strong creditor rights as they have an adverse effect on firms by
inhibiting management from undertaking risky investments. In contrast to effects of creditor rights on
corporate risk-taking, Cole and Turk-Ariss (2013) provide evidence that banking firms take on more
operating risk (in the form of credit risk) when their interests are better protected by the judiciary.

In summary, we provide two channels through which creditor rights protection may affect the
link between lending and capital in economic downturns. The first is the credit extension channel, in
which average bank lending is greater in countries with better creditor rights protection. The other is
the risk taking channel, where banks take more risk if creditor rights are better protected. This
increased credit extension and risk-taking is usually more prevalent during economic boom, which in
the subsequent bust results in strong supply side pressures on bank lending, related to weakened
capital ratios of banks. Therefore we hypothesize:

Hypothesis 4: All else equal, better creditor protection increases risk-taking incentives of
large banks and results in more credit extension in economic booms, which makes the relationship

between lending and capital stronger in economic downturns.

3. Data and research methodology

3.1. Data
We perform our analysis using the panel data set of individual banks’ balance sheet items and profit

and loss accounts from 24 EU countries and country-specific macroeconomic indicators for these
countries, over a period from 1996 to 2011. We choose to limit our study to 2011 only, because the
investor protection indices have been developed in the mid 2000’s, and thus we cannot extrapolate
their economic role for years 2012-2014. Our main data source for the bank balance sheet and profit
and loss account data is the Bankscope database. This database standardizes financial statements
data to adjust for variations in accounting and auditing rules and thus they are (at least reasonably)
comparable. The macroeconomic data were accessed from the EUROSTAT and the IMF. To define
large banks in each country we identify the 30% of banks with the largest assets. All financial
statements are annual data. To remove the effects of outliers (resulting from misreporting and other
data problem), we discard bank balance sheet and profit and loss account ratios with implausible
values (e.g. capital ratios taking negative values or values higher than 49%). We end up with some
657 banks (6058 observations) in the case of unconsolidated data and 144 banks (2091
observations) in the case of consolidated financial data (the banks are consolidated at the country
level).
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We look at both unconsolidated and consolidated data in a separate analysis to address the
problem of potential difference in the effect of investor protection on the loan-capital link in banks
consolidating financial statements and thus being larger (“too big to fail” or “too interconnected to
fail”, see Schooner and Taylor 2010; Stiglitz 2010, De Haan and Poghosyan 2012). Such banks may
be more prone to moral hazard problems, and consequently the economic theory predicts that such
banks undertake too many risky investments (see also Freixas et al. 2007). However, better investor
protection can decrease the scope of moral hazard, and thus reduce the impact of bank capital on

lending in economic downturns.

Shareholders rights variables

To measure the quality of institutions we use two variables: the anti self-dealing index,
drawn from Djankov et al. (2008), and the creditor protection index. The anti self-dealing index
(ANTISELFDEALING), and its two subindices (ex-ante-control and ex-post-control), constitute a
new measure of the legal protection of minority shareholders against expropriation by corporate
insiders. This index specifically addresses the protection of minority shareholders against self-
dealing transactions benefiting controlling shareholders (Djankov et al. 2008:461). As such it
addresses a corporate self-dealing transactions, in which controllers of companies make choices
that could benefit them at the expense of other investors but that follow the law regarding disclosure
and approval of procedures. The anti self-dealing index comprises ten variables and ranges from 0
(weak investor protection) to 10 (strong investor protection). As in Djankov et al. (2008) we use the
first principal component of this variable.

EXANTECONTROL keeps track of the disclosure and approvals required by the law before
the disinterested shareholders are legally obliged to enter the potentially damaging transaction, and
defines the quality of the approval process. In particular, it measures the extent to which
disinterested minority shareholders may influence the transactions, which include conflict of
interests on the side of controlling shareholder and therefore may not be beneficial to the business
of their firm. It also keeps track of the extent of disclosure by parties involved in the transaction (i.e.
the controlling shareholder and the company’s representative) before the transaction goes through.
Additionally, it informs on the legal requirements specifying the need of the independent review by
third parties (e.g. financial experts) who prepare and publish a report on the transaction. Therefore it
is a check on the opportunism of the insiders. This index ranges from 0 to 4, with higher values
indicating stronger protection of minority investors. In the case of EXANTECONTROL we also use
the first principal component of measures included in this index.

EXPOSTCONTROL index takes into account the fact that minority shareholders may not be

sufficiently sophisticated, and therefore incapable of conducting ex ante effective private control. It
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measures the ease with which minority shareholders can prove that the transactions were damaging
their interests. This index covers the information on the ease with which the minority shareholders
can access evidence necessary to prove that the transactions were not beneficial for them and the
ease of proving the damages in court as well as chances of rescinding the transaction. In particular,
this index informs about: (1) the disclosure requirements in annual reports and periodic filings; (2)
the obstacles (e.g., high ownership requirements) faced by minority shareholders to gain standing to
sue on behalf of the company’s representative, who is entitled to fix the transaction; (3) the
obstacles faced by the plaintiffs (i.e. minority disinterested shareholders) when rescinding the
transaction; e.g. whether the plaintiffs need to prove bad faiths on the part of controlling
shareholder or directors, or if they are merely required to show that the transaction involved a
conflict of interest; (4) the access to evidence; extensive access to evidence is determines the
chances which the plaintiffs have to prevail in the court. EXPOSTCONTROL values range
between 0 and 6, with higher values indicating better protection of disinterested investors (e.g.
minority shareholders). Following Djankov et al. (2008) we apply first principal components of
measures included in construction of the EXPOSTCONTROL.

Creditor rights variables

Creditor rights protection index (CREDITORP) is an index aggregating creditor rights and
was constructed by La Porta et al. (1998), and updated by Djankov et al. (2007). CREDITORP
shows the extent to which regulations in a country protect creditors’ rights. This index ranges from
0 (weak creditor rights) to 4 (strong creditor rights) and measures four powers of secured lenders in
bankruptcy: (1) whether there are restrictions, such as creditor consent, when a debtor files for
reorganization; (2) whether secured creditors are able to seize their collateral after the petition for
reorganization is approved, that is, whether there is no automatic stay or asset freeze imposed by the
court; (3) whether secured creditors are paid first out of the proceeds of liquidating a bankrupt firm,;
and (4) whether an administrator, and not the management, is responsible for running the business

during the reorganization.

3.2. The econometric model

The most problematic issue in the measurement of the impact of bank capital on loan extension is
the identification of supply and demand factors, which affect lending activity. Kashyap and Stein
(2000) and Carlson et al. (2013) review the difficulties in determining whether bank capital affects
the supply of bank loans when controlling for changes in loan demand. The problem is that the
same conditions that lead to reduced bank capital, such as the macroeconomic conditions, also
reduce the demand for bank loans and in effect create alternative link between capital and lending.

As Carlson et al. (2013) posit, such a link makes assessment of the size and significance of any
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relationship more difficult. In our study we apply contemporary versions of the 1990-ties empirical

models that addressed the question of whether a bank-capital induced credit crunch was hindering

the recovery (Berrospide and Edge, 2010; Beatty and Liao, 2011; Gambacorta and Marqués-Ibaiiez,

2011; Carlson et al., 2013; Labonne and Lame, 2014). Our basic is reduced loan growth model,

which takes into account both supply and demand side of loan market. We define the base

regression model as follows:

ALoan;, = a;ALoan;;_, + aALoan;,_, + azDownturn + a,CAP;; + asDownturn X CAP;;

where:

+ agLIQGAP;, + a;DEPBANKS;, + agACAP;, + a5QLP;,
+ ayosize + a; AUNEMPL;, + a1, INVESTOR_PROTECTION;

N
+ a13INVESTOR_PROTECTION; X Downturn X CAP;; + a4 Z Country;
j=1
2011

+ 0(15 Z Tt +l9i't + Et
t=1996

(1

1 - the number of the bank; j-the number of country; t- the number of observation for the i-
th bank; N — the number of countries;

ALoan — annual real loan growth rate;

Downturn — is a binary variable, taking value of 1 during economic downturns, and 0,
otherwise; we predict a negative coefficient on Downturn if loan supply declines during
Downturns for reasons other than capital and liquidity constraints (see Beatty and Liao,
2011, p. 7);

CAP — capital ratio, i.e. equity capital divided by total assets; we focus on this ratio only,
instead of applying capital adequacy ratio, because of huge number of missing data on
capital adequacy in the Bankscope database; if external financing is not frictionless, and
banks are concerned that they might violate capital requirements, then the coefficient on
CAP is expected to be positive; that is banks with higher capital ratio will extend more
loans; such relationship implies that banks are capital constrained in their lending activity;
Downturn x CAP — the impact of capital ratio on lending during economic downturns; the
coefficient on the interaction term between Downturn and CAP indicates the presence of
capital crunch effect; a positive coefficient implies that lending may be constrained by

capital during economic downturns; a negative coefficient would indicate that capital may
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be exert significant impact on lending extension during downturns, at least at the country
level;

LIQGAP —liquidity gap, calculated as (loans to nonfinancial sector subtract deposits of
nonfinancial sector subtract interbank deposits)/loans to nonfinancial sector; this variable
measures the extent to which bank loans are financed by unstable funding (ie.
securitizations, etc.);

DEPBANKS - deposits from banks divided by total assets; this ratio measures the
individual banks’ reliance on wholesale market funding; positive regression coefficient on
this ratio indicates that the lending of banks may be sensitive to interbank market
frictions;

ACAP — annual change in capital ratio;

QLP — is quality of lending portfolio (it equals loan loss provisions divided by average
loans);

size — logarithm of total assets;

AUNEMPL - annual change in unemployment rate; this is our measure of the demand side
of loan market (see Gambacorta and Mistrulli, 2004, Berrospide and Edge, 2010, Beatty
and Liao, 2011);

INVESTOR PROTECTION - one of indices measuring quality of investor protection,
i.e.  ANTISELFDEALING, EXANTECONTROL, EXPOSTCONTROL and
CREDITORP;

INVESTOR PROTECTION x Downturn x CAP — interaction term between index
measuring the quality of investor protection and capital doing economic downturns; it
highlights the impact of investor protection on the link between capital and loan growth;

72, Country; and 721506 T, are a set of country and time dummy variables.

9 are unobservable bank-specific effects that are not constant over time but vary across
banks.
€ 1s a white-noise error term.

As mentioned in the previous section, in our study we have access to annual data only. This

prompted us to relate the loan growth rate to the current period bank specific variables instead of

their lagged values (however, it must be stressed that lags of bank specific variables are included in

our GMM estimator as instruments). Such a choice is justified by three reasons. First, the usage of

lagged variables would not resolve the problem of simultaneity and the endogeneity bias (see also

Roberts and Whited, 2011, p. 32), which is the huge problem of research applying financial

statements data. Second, when banks design their capital allocation plans they do it considering the

amount of current risks (expressed in the previous level of capital ratio) and any expected increases
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in the risks (which result from the loan extension plans) (see Resti and Sironi, 2007, p. 712). Third,
the actual lending decisions made throughout the year are usually adjusted taking into account of
the current changes in bank capital as well as the changes in the quality of credit portfolio (because
loan loss charge-offs affect capital through changes in bank profits). This effect would be totally
ignored if the capital ratio was incorporated as lagged.

To investigate the impact of the quality of investor protection on the capital crunch effect we
interact institutional environment indices with capital during downturns (Downturn x CAP). As
suggested in previous studies on the role of country characteristics in financial phenomena, we
include each interaction term separately rather than incorporating the interaction terms of all
country variables at once (see e.g. Barth et al., 2006 and Fonseca and Gonzélez, 2010).

To incorporate the empirical importance of investor protection, i.e. ANTISELFDEAING,
EXANTECONTROL, EXPOSTCONTROL and CREDITORP, the model will be estimated in four
versions separately for unconsolidated and consolidated data. The positive coefficient on the
interaction term between INVESTOR PROTECTION and capital during downturns
(DownturnxCAP), informs that increased investor protection is related with strengthened impact of
capital on lending in economic downturns. If the opposite is found, i.e. the relationship between
lending and INVESTOR PROTECTIONxDownturnxCAP is negative, than the increased investor
protection is associated with reduced link between lending and capital in economic downturns.

In our study we apply the system of Generalized Method of Moments (GMM) proposed by
Blundell and Bond (1998) with Windmeijer correction (2005). The GMM model is advantageous in
our study because it corrects for the biases introduced by endogeneity problems, in particular those
present is bank specific variables. We control for this potential endogeneity of CAP, LIQGAP,
DEPBANKS, ACAP and QLP in the two-step system GMM estimation procedure by the inclusion
of up to four lags of explanatory variables as instruments. The UNEMPL, as well as the country and
the time dummy variables are the only variables considered exogenous. We consider two
specification tests, traditionally applied in GMM modelling to check the consistency of GMM
estimator. The first is the test verifying the hypothesis of absence of second-order serial correlation
in the first difference residuals (AR(2)) and the absence of first-order serial correlation in the
differentiated residuals (AR(1)). The other is the Hansen’s J statistic for over-identifying
restrictions, which tests the overall validity of the instruments sets (see Roodman, 2009, p. 141).

Our regression models given by equations (1) an (2) include dynamic interaction between
the lending and capital ratio in different business cycle stages, in particular during economic
downturns. As there is no standardized dataset including information on the business cycle stages in
the EU member states, we had to empirically assess the business cycle fluctuations for the whole set

of countries. To do this, we estimated frequencies and amplitudes of the Almost Periodically
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Correlated (APC) stochastic process describing deviations from the long term trend of the GDP
growth observed quarterly in the period of Ist quarter of 1995 up to the 4th quarter of 2012 (other
applications of this approach are shown in Parzen and Pagano, 1971; Frances and Dijk, 2005).
Using these data we have estimated the cyclical component (as in Lenart and Pipien, 2013), and
applied it to assess whether in a particular year the economy of a given country was in a downturn
or not. We defined Downturn period in the case when at least two quarters in a year can be
characterized by a slowdown or recession, by which we mean that in those quarters deviation from
the long term growth trend may be positive or negative but the changes as compared to the previous

quarter should be negative. In an opposite case we marked appropriate year as no Downturn period.

4. Empirical results

Table 1 reports selected descriptive statistics of the sample and Table 2 shows the correlation
coefficients from the pooled estimation. Consistent with prior research on capital effects on bank
lending we find positive and significant correlation coefficient of 0.09 (p-value below 0.01)
between ALOANS and CAP, indicating that on average loan growth of banks in the EU is
positively related to capital ratio. The correlation between capital and lending in economic
downturns is also positive and statistically significant. The negative correlation coefficient between
CAP and size suggests that banks with higher assets have lower capital ratios. Therefore, following
Carlson et al. (2013) we expect that lending of large banks will be more affected by capital ratio, in

particular in those banks which have lower capital ratios will extend less loans.

In Table 1 we also show indices of investor protection. The best institutional environment in
terms of ANTISELFDEALING index features in the UK, whereas the worst in Austria and Greece.
The EXANTECONTROL index shows that the role of private control before the transactions are
fixed is very strong in the UK and Bulgaria, and weak in Austria and Slovakia. The
EXPOSTCONTROL index takes values implying that very good quality of regulations affecting the
ease with which minority shareholders can prove that the transactions were damaging their interests
are in Belgium, Finland, Portugal and the UK, whereas poor quality is in Greece and Poland. The
strongest power of creditor rights — measured with CREDITORP — is present in the UK, and the

weakest in France.

INSTERT TABLE 1 AND 2 AROUND HERE
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4.1. Role of investor protection

The regression results given by equation 1 are shown in Table 3 (unconsolidated data) and Table 4
(consolidated data). As can be inferred from Table 3, large banks which report unconsolidated
statements are on average more affected in their lending activity (and credit risk taking) by the level
of capital ratio than banks which report consolidated statements. The link between loan growth and
capital ratio in this sample of banks is positive and statistically significant, even during economic
booms. The opposite is found in consolidated data, as those banks seem not to be affected by the
capital ratio (the regression coefficient on CAP is negative, and statistically insignificant).

Coefficients of Downturn*CAP are positive in all regressions available in Tables 3 and 4.
but not statistically significant — which is probably the effect of huge diversity of the link between
loan growth and capital ratio in economic downturns. The results in Tables 3 and 4 are consistent
with an expectation that the quality of investor protection has two opposite effects on capital ratios
and thus on the link between lending and capital in economic downturns. The positive (and
statistically significant) coefficients on the interaction term between DownturnxCAP and
ANTIDELFDEALING, EXANTECONTROL and EXPOSTCONTROL, in the unconsolidated data
suggests that higher levels of investor protection enhance the capital effect on bank lending during
downturns. This is consistent with hypothesis 1, that better minority shareholders rights protection
induces bank borrowers to take more loans and to engage in more risk-taking, in particular during
economic booms, which results in greater sensitivity of bank lending to capital ratios in economic
downturns.

The negative coefficients present in consolidated data imply that better quality of investor
protection decreases the economic importance of capital in downturns. This is consistent with
lower risk-taking of large banks in countries with sound institutional environment, which has been
suggested by Brewer et al. (2008). Such a result thus lends empirical support to hypothesis 2 that
better shareholders rights protection induces bank borrowers to engage in less risk-taking, in
particular during economic booms, which results in weakened impact of bank capital on lending in
economic downturns and hypothesis 3, that better minority shareholders protection reduces risk
taking incentives of large banks and results in better risk management of credit portfolio (and other
investments of banks), which results in weakened impact of bank capital on lending. However, this
link i1s statistically significant only in the case of the EXPOSTCONTROL index, measuring the ease
with which minority investors can prove that the transaction involving obvious conflict of interests

was damaging the company. Thus our results highlight the importance of the access to evidence
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necessary to prove that the transactions were not beneficial for disinterested minority investors and
the ease of proving the damages in court as well as chances of rescinding the transaction.

Moreover, more restrictive regulations protecting creditor rights (CREDITORP) — although
important for aggregate lending of the banking sector (see Djankov et al. 2007) — do not seem to be
a statistically significant determinant of the strength of impact of capital ratio on lending of
individual banks in economic downturns. However, as the impact is negative in both unconsolidated
and consolidated data, we infer that to some extent greater powers of creditors are linked to greater
capital buffers, and to lower risk-taking by non-financial borrowers during economic booms, which
results in weakened impact of capital on lending. Thus, we do not find empirical support to
hypothesis 4, according to which better creditor protection increases risk-taking incentives of large
banks and results in more credit extension in economic booms. Consequently, the relationship

between lending and capital is stronger in economic downturns.

INSERT TABLES 3 AND 4 AROUND HERE

5. Sensitivity analysis

In table 5 we present the robustness check of our estimation given in table 3. We analyze the
sensitivity of estimated regression coefficients to the number of lags of endogenous variables,
because this determines the number of instruments used in the dynamic GMM approach. Roodman
(2009) argues, that inadequate number of instruments may result in biased estimations. In table 3
we use a relatively small number of instruments compared to the number of banks and observations,
and in effect the Hansen J-statistics is statistically significant. Consequently there is a possibility
that the estimated coefficients in table 3 are biased downwards or their statistical significance is
reduced. However, when we double the number of instruments, our main regression results are
further supported. Specifically, the impact of bank capital on loan growth is statistically significant
in all regressions. Moreover, the impact of capital ratio on loan growth in economic downturns is

strengthened in countries with better protection of minority investors.

INSERT TABLE 5 AROUND HERE
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6. Conclusions

This paper investigates the effect of institutions (investor protection) on the link between lending and
capital ratios in economic downturns. We address this problem empirically by analyzing the EU large
banks sample in the period of 1996-2011and applying the two step robust GMM Blundell and Bond
(1998) approach. We conduct our analysis separately for unconsolidated and consolidated data, due
to the fact that consolidation is a proxy for size and diversity of the risks taken by a bank, which
consolidates financial statements. We apply four measures of the quality of investor protection
available in previous studies, i.e. the anti-self-dealing index, the index of ex ante-control of self-
dealing and the index of ex post-control of self-dealing (which measure the private control of
minority investor protection) and creditor protection index, showing the role of the protection of the
interests of lenders. Using these measures we obtain three results which highlight the fact that effect

of the quality of investor protection on the link between lending and capital is ambiguous.

First, banks reporting unconsolidated data exhibit increased importance of bank capital for
lending extension in economic downturns in countries in which minority investors rights are better
protected. Such result is consistent with the view that, better shareholders rights protection induces
bank borrowers to take more loans and to engage in more risk-taking, in particular during economic
booms, which results in greater sensitivity of bank lending to capital ratios in economic downturns.

Second, in the sample of banks reporting consolidated data we find that better investor
protection is related with weakened impact of capital on lending during economic busts. Such a result
lends empirical support to two theoretical notions. On the one hand, better shareholders rights
protection may induces bank borrowers to engage in less risk-taking, in particular during economic
booms. On the other hand, better minority shareholders protection may reduce risk-taking incentives
of large banks and result in better risk management of credit portfolio (and other investments of
banks). Our results for consolidated data highlight the importance of the access to evidence
necessary to prove that the transactions were not beneficial for disinterested minority investors and
the ease of proving the damages in court as well as chances of rescinding the transaction. The
easiest the access, the lower are the risk-taking incentives of large banks.

Third, our research does not support the view that better creditor protection induces greater
risk-taking by both banks and borrowers, because in our study our results reduces the procyclical
impact of bank capital in both unconsolidated and consolidated data, but this result is statistically
insignificant.

Our analysis has three basic implications for public policy. First, regulations designed to
protect minority shareholders or other minority investors may be important for financial stability and
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therefore for macroprudential policy, and may either increase or decrease the role of bank capital for
loan growth. Due to the fact that the impact of shareholders protection is ambiguous, and has the
potential to increase the risk-taking by non-financial borrowers in economic booms, the
macroprudential authorities should apply stricter measures reducing the scope of such risk taking.
Those measures include more restrictive Loan to Value (LtV) oraz Debt to Income (DTI) ratios,
which limit the moral hazard on the side of bank borrowers.

Second, our results feed into the current policy debate on Basel Il guidelines for capital
suggested by the Basel Committee on Banking Supervision (BCBS, 2011). They highlight the
importance of better corporate governance structures, which reduce the potential for conflicts of
interests within large banks, and are strongly linked to better investor protection. Therefore, it seems
vital for the effectiveness of countercyclical capital standards which will be in force since 2018, that
their implementation will take place with increased quality of corporate governance, through
enhanced role of Pillar 2 and Pillar 3 of the Basel III. These increased standards are particularly
salient in the case of large banks consolidating financial statements.

Third, our results lend support to EU directives which aim to reduce potential conflicts of
interests within banks, such as those resulting from badly structured executive pay and compensation
practices. Better standards in this area may be essential for reduced procyclicality of capital
requirements, in particular in the case of banks deemed too big to fail, such as financial

conglomerates.
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ANNEX: EMPIRCAL RESULTS - ALL TABLES

Table 1.

Mean values of key regression variables in the EU countries (in percentage points) and heterogeneity of indices measuring shareholders protection

rights and creditor protection variables

PANEL A: unconsolidated data

%) —~
- : 2 2 3 3
2] g ZC) oﬂ =9 CQ 8 o fﬂ ; ; ;
Z £ = ¥ 2 § 2 % 8§ g 2 9 34 8% & ¢
Country S 3 J 2 Z & a 2 > = £ 3z &5 3 =& a
3 A = 2 4 4 g S 3 £ 8 =z
_ S ° B 3 &5 ©
s £ % & E
UNCONSOLIDATED
Austria 306 056 611 330 -0.01 -93.40 1722 009 084 1503 37 473 021 000 043 3
Belgium 3.61 044 377 165 018 -121.99 1128 010 019 1678 9 81 054 039 070 2
Bulgaria 540 044 1383 646 002 -186.82 951 000 155 1395 4 56 0.65 083 048 2
CzechRepublic 516 044 859 422 022 -77.13 1055 034 134 1604 2 28 033 017 050 3
Denmark 398 050 1076 511 -0.02 -70.33 1274 -0.16 078 1512 21 288 046 025 0.68 3
Finland 641 050 854 419 045 -4213 1945 -079 007 1868 1 9 046 014 078 1
France 471 050 576 3.09 -0.14 -131.06 1886 0.17 031 1695 46 590 038 008 0.68 0
Germany 287 050 512 272 -020 -81.81 1665 0.13 0.87 1485 378 5160 0.28 0.14 043 3
Greece 402 063 635 358 051 -8223 1355 031 119 1767 2 28 022 008 035 1
Ttaly 510 056 999 604 -0.18 -4450 697 -0.14 073 1468 153 1930 042 0.17 068 2
Latvia 1555 038 939 353 -030 -113.42 1127 -0.16 28 1391 5 69 032 0.14 050 3
Lithuania 9.5 044 915 425 005 -77.41 1405 005 130 1461 2 26 036 0.14 058 2
Luxembourg 456 044 391 184 0.6 -38524 1986 022 041 1693 14 189 028 0.17 040 .
Poland 562 050 883 465 -0.17 -77.31 1159 005 119 1566 8 103 029 025 033 1
Portugal 718 056 659 352 037 -5558 1898 005 077 1782 3 37 044 014 075 1
Romania 471 031 1244 489 -0.02 -189.50 9.04 -050 116 1465 4 44 044 033 055 2
Slovakia 409 038 981 467 -0.17 -47.71 1028 034 3.07 1438 2 26 029 006 053 2
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Slovenia 2.51 050 862 471 0.09 -50.78 12.82 -0.07 1.59 15.13 3 40 . . .
Spain 5.80 056 638 399 -0.04 -83.88 11.88 -0.11 0.53 17.06 22 290 037 022 0.53
Sweden 12.86 050 11.08 6.06 -0.13 -29.07 790 -0.03 020 14.73 18 187 0.33 0.17 0.50
United
Kingdom 8.68 0.56 1381 844 -0.01 -203.18 1222 -0.12 037 1589 7 91 095 1.00 0.90
Mean 4.03 051 6.75 371 -0.15 -84.40 13.93 0.05 080 15.11
sd 19.60 050 395 453 097 250.13 8.36 1.22 1.37 1.39
No of obs 9773 11876 10452 10451 10955 10328 8042 9602 10145 10575
PANEL B: consolidated data
2] ~
- 22 2 3 38
% £ 5 = 9 < S o ff ; E 2
Z g = & 2 S Z 0z = e« 23 38 & & g2
o S : 5 2 £ S = 9 3 s £ z 5 8 £ 2
ountry j 8 § 5 = % < S 2 O = A gj
3 < A S <« 2 z 9O &
A A= -
2 Z < = H
CONSOLIDATED
Austria 324 050 445 217 0.01 -4477 27.79 0.24 0.39 787 6 82 0.21 0.00 043 3
Belgium 202 043 378 158 -0.09 -73.56 2395 0.06 0.12 851 7 88 054 039 0.70 2
Czech Republic 1.66 050 742 3.67 0.24 -110.75 8.02 0.10 0.77 733 3 45 0.33 0.17 050 3
Denmark 340 052 490 244 0.12 -22.08 2547 -0.09 0.29 755 7 98 0.46 0.25 068 3
Finland 264 046 7.50 3.31 -0.57 -1990 9.01 O0.11 0.11 793 2 24 046 0.14 0.78 1
France 355 048 492 229 -0.13 -61.83 26.00 0.08 0.23 8.00 21 285 0.38 0.08 0.68 0
Germany 1.78 049 296 144 -0.16 -114.25 2432 0.04 0.19 850 6 88 028 0.14 043 3
Greece 579 057 735 434 0.19 -58.69 9.87 0.03 0.72 753 5 74 0.22 0.08 035 1
Hungary 254 029 8.14 241 0.07 -54.66 1589 0.29 0.78 698 3 45 0.18 0.00 0.36 1
Ireland -1.67 042 506 209 0.24 -6.49 16.66 -0.19 0.76 785 4 56 0.79 0.78 0.80 1
Italy 371 055 724 400 -0.20 -11.79 18.13 0.01 0.44 7.58 14 193 0.42 0.17 0.68 2
Latvia 3752 043 798 346 034 -34.16 21.44 -0.35 1.62 639 2 23 0.32 0.14 050 3

27



Lithuania -26.89 040 8.15 3.09 -047 -24.82 30.53 -0.05 0.38 642 2 27 036 0.14 0.58 2
Luxembourg 391 041 559 242 0.18 -151.67 20.13 0.44 0.18 773 3 44 028 0.17 040 .
Netherlands 235 057 456 254 -0.13 424 12.75 -0.19 0.16 835 7 96 0.20 0.06 035 3
Poland 353 055 956 526 -020 -57.18 17.33 0.15 0.73 722 3 33 029 025 033 1
Portugal 4.07 048 6.07 291 024 -16.58 13.68 0.17 0.45 7.61 6 86 044 0.14 0.75 1
Romania 1.80 0.33 1339 467 -0.19 -6822 11.79 -0.74 1.14 690 2 24 044 033 055 2
Slovakia 1.72 042 7.06 325 -0.03 -169.58 8.75 0.28 0.22 697 2 30 0.29 0.06 0.53 2
Slovenia 324 055 759 419 0.02 -4444 720 -0.06 0.80 6.65 3 42 . i i 3
Spain 344 058 6.56 397 -0.18 -993 9.57 -0.03 0.40 7.92 10 148 0.37 0.22 0.53 2
Sweden 6.01 041 414 171 -0.13 8.06 15.56 0.04 0.11 829 4 52 033 0.17 050 1
United
Kingdom 7.03 057 480 259 0.00 -56.50 13.26 0.02 0.47 847 17 242 095 1.00 090 4
Mean 3.80 0.51 574 299 -0.03 -50.04 18.08 0.03 0.41 7.83
sd 21.18 050 270 342 130 131.47 13.09 1.08 0.76 0.75
No. of obs 1925 2224 2015 2015 2202 2017 2014 1874 1946 2017

Notes: Aloan — annual loan growth rate; CAP - capital ratio. i.e. equity capital to total assets; ACAP — annual change in capital ratio, DEPBANKS - Deposits from banks to total assets;
LIQGAP - Loans less Total customer deposits less Deposits from banks divided by Loans; size - logarithm of total assets; QLP - Loan loss provisions divided by average loans ;
AUNEMPL — change in annual unemployment rate; ANTISELFDEALING is the measure of overall quality of investor protection; EXANTECONTROL is the measure of the quality of

investor protection indicating the disclosure and approvals required by law before the transactions are fixed; EXPOSTCONTROL measures the ease with which minority shareholders can

prove that the transactions were damaging their interests; CREDITORP is an index aggregating creditor rights; sd. denotes standard deviation.

Table 2.
Correlations of key regression variables
O -
~ 4 < §
< . 2 = E
122} g o & = 4 ﬁ Z E %
Z 2 A~ p < Z & [ o @) (@) =
< < g ) Q < S = N > Q =
Q § &) 2 & o) &) o) = = < Q &)
— o} % — =¥ < m = S
< a § = = = n Z le) E
a - = £ O
Z % S
< [sa}
UNCONSOLIDATED
ALOANS 1
Downturn 0.02 * 1
CAP 0.09 **x* 0.02 ** 1
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Downturn*CAP 0.06 *** 0.75 *** (52 *** 1
AUNEMPL 0.03 *** 0.26 *** 0,03 *** (17 *** 1
LIQGAP -0.13  H** 0.00 0.09 *** 0,05 ***  0.00 1
DEPBANKS -0.06 *F** 0,02 ** 042 F¥* 022 F* 002 * 0.01 1
ACAP -0.10 H** 0.00 0.08 *** (0,03 ***x (04 *** 0.04 *** (0,04 *** 1
QLP 0.01 0.03 *** -0.06 *** 0.01 0.14 ***  .0.03 *** (.01 -0.07 ¥** 1
size 0.03 ** 0.00 -0.28 F** (0.14 *** (.06 *F**  -0.08 ¥F*x (24 *** 0.02 * -0.08  *** 1
ANTISELFDEALING (.04 *** 0.00 0.34 ***x 0,17 ***  0.01 -0.02 * 021 ** Q.05 *** -0.04  *** 0.10 *** 1
EXANTECONTROL (.03 *%** 0.00 0.31 *** 016 *** 0.01 -0.03 Fkx (025 FkE (05 F** -0.02 ** 0.04 *** (.93 *** 1
EXPOSTCONTROL  0.01 0.00 -0.05 *** 0.03 *k* _0.03 F** 0.08 *** (15 *** 0.00 -0.01 0.00 0.19 ***  .0.06 *** 1
CREDITORP -0.05 ***  0.01 -0.20 *F** Q.11 *** .02 * 0.00 0.23 *** 0.02 ** 0.10 *** -0.32 ¥EF* (12 kx* 0.00 0.08 *** 1
CONSOLIDATED
ALOANS 1
Downturn -0.01 1
CAP -0.01 -0.03 1
Downturn*CAP 0.00 0.83 *** (37 *** 1
AUNEMPL -0.03 0.15 *** .0.03 0.11 *** 1
LIQGAP -0.05 ** -0.02 0.12 ***  0.04 * 0.03 1
DEPBANKS 0.00 -0.01 -0.13 *#** 0.07 *** (.02 -0.07 1
ACAP -0.01 0.00 0.17 *** 0,10 *** 0.10 ***  -0.02 -0.02 1
QLP 0.08 *** 0.04 0.15 *** (0,09 *** (29 *** 0.06 ***  0.04 -0.02 1
size -0.02 0.02 -0.50 F** 020 *k* (.10 F** 0.05 **  -0.05 ** 0.00 -0.16 *** 1
ANTISELFDEALING (.04 * 0.01 -0.12 ***  0.04 * -0.01 -0.03 -0.12 **  .0.02 0.04 * 0.29 *** 1
EXANTECONTROL (.04 * 0.01 -0.08 ***  -0.02 -0.02 -0.03 -0.14 ***  .0.03 0.04 * 0.29 *** (.98 *** 1
EXPOSTCONTROL .05 ** -0.03 -0.11 ***  0.06 *** -0.02 -0.03 0.03 0.00 0.03 0.15 *** (.69 *** 0.60 *** 1
CREDITORP 0.04 * 0.03 -0.10 *** _0.03 0.00 -0.02 -0.16 ***  .0.03 0.04 * 0.14 *** (.50 *** 0.55 *** (15 *** ]

Notes: Aloan — annual loan growth rate; CAP - capital ratio. i.e. equity capital to total assets; ACAP — annual change in capital ratio, DEPBANKS - Deposits from banks to total assets;
LIQGAP - Loans less Total customer deposits less Deposits from banks divided by Loans; size - logarithm of total assets; QLP - Loan loss provisions divided by average loans ;
AUNEMPL — change in annual unemployment rate; sd denotes standard deviation; No. of obs denotes number of observations; *, **, *** denote significance at the 10%,5% and 1% level.

respectively.
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Table 3. The impact of investor protection on the link between lending and capital in

downturns in unconsolidated data

Variables: 1 2 3 4
5 c;l p-val p-val p-val
Aloan(-1) -0.069 0.05 -0.078 0.04 -0.077 0.05 -0.074 0.06
(-1.95) (-2.04) (-2.00) (-1.86)
Aloan(-2) -0.106 0.17 -0.104 0.18 -0.110 0.15 -0.045 0.50
(-1.36) (-1.35) (-1.42) (-0.68)
Downturn 0.166 0.90 -0.862 0.42 -1.806 0.07 -1.686 0.05
(0.13) (-0.80) (-1.84) (-1.99)
CAP 0.586 0.02 0.566 0.01 0.492 0.01 0.447 0.07
(2.43) (2.60) (2.71) (1.82)
Downturnx CAP 0.026 0.85 0.034 0.81 0.091 0.54 0.139 0.75
(0.19) (0.24) (0.61) (0.32)
LIQGAP -0.005 0.39 -0.006 0.29 -0.006 0.28 -0.008 0.20
(-0.86) (-1.05) (-1.08) (-1.30)
DEPBANKS -0.047 0.52 -0.035 0.63 -0.013 0.85 0.022 0.81
(-0.64) (-0.49) (-0.19) (0.24)
ACAP -1.433 0.05 -1.479 0.04 -1.414 0.06 -1.377 0.07
(-1.99) (-2.04) (-1.90) (-1.84)
QLP -0.337 0.53 -0.334 0.53 -0.382 045 -0.385 0.44
(-0.63) (-0.64) (-0.76) (-0.76)
size 1.015 0.00 0.931 0.00 0.777 0.00 0.453 0.16
(3.51) (3.62) (3.63) (1.40)
AUNEMPL 2.269 0.00 2.273 0.00 2.057 0.00 2.138 0.00
(5.57) (5.74) (4.94) (5.54)
Intercept -15.109 0.02 -13.153 0.02 -9.908 0.03 -3.511 0.65
(-2.25) (-2.34) (-2.19) (-0.45)
ANTISELFDEALING -14.085 0.10
(-1.64)
DownturnxCAP x ANTISELFDEALING 2648 0.07
(1.80)
EXANTECONTROL -8.499 0.10
(-1.66)
Downturnx CAP x EXANTECONTROL 1.348 0.14
(1.48)
EXPOSTCONTROL -12.501 0.06
(-1.85)
Downturnx CAP x EXPOSTCONTROL 2.646 0.05
(1.96)
CREDITORP -0.836 0.17
(-1.38)
DownturnxCAP x CREDITORP -0.025 0.89
(-0.14)
AR(1) -1.62 0.11 -1.62 0.11 -1.67 0.09 -1.58 0.11
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AR(2) -0.72 0.47 -0.78 0.44 -0.68 0.50 -1.48 0.14

Hansen test 601.09 0.00 600.82 0.00 600.5 0.00 597.5 0.00
No. of lags of endogenous variables 1-4 1-4 1-4 1-4
No. of banks 652 652 652 648
No. of obs 6030 6030 6030 6015

Notes: The models are given by equation (1). The symbols have the following meaning: Aloan — annual loan growth
rate; Downturn - Dummy equal to one in Downturns and 0 otherwise; CAP - capital ratio. i.e. equity capital to total
assets; Downturn*CAP - Interaction between Downturn and capital ratio (CAP)ACAP — annual change in capital ratio;
DEPBANKS - Deposits from banks to total assets; LIQGAP - Loans less Total customer deposits less Deposits from
banks divided by Loans; size - logarithm of total assets; QLP - Loan loss provisions divided by average loans ;
AUNEMPL — change in annual unemployment rate. ANTISELFDEALING is the measure of overall quality of investor
protection. EXANTECONTROL is the measure of the quality of investor protection indicating the disclosure and
approvals required by law before the transactions are fixed. EXPOSTCONTROL measures the ease with which
minority shareholders can prove that the transactions were damaging their interests. CREDITORP is an index
aggregating creditor rights. Coefficients for the country and time dummies are not reported. The models have been
estimated using the GMM estimator with robust standard errors. T-statistics are given in brackets. Data range 1996-
2011; p- val denotes the statistical significance; No. of denotes the number of banks or observations.

Table 4. The impact of investor protection on the link between lending and capital in

downturns in consolidated data

Variables: 1 2 3 4

p-val p-val p-val p-val

Aloan(-1) 0.002 0.96 0.002 0.95 0.008 0.84 0.013 0.78
(0.05) (0.07) (0.20) (0.28)

Aloan(-2) 0.073 0.02 0.071 0.03 0.082 0.02 0.059 0.15
(2.29) (2.22) (2.31) (1.44)

Downturn -2.144 0.62 -3.253 0.51 -1.973 0.70 -3.158 0.52
(-0.50) (-0.66) (-0.38) (-0.65)

CAP -1.266 0.24 -1.335 0.25 -1.233 0.25 -1.056 0.29
(-1.17) (-1.14) (-1.14) (-1.05)

Downturnx CAP 0.390 0.63 0.616 0.51 0.630 0.53 1.553 0.47
(0.48) (0.67) (0.63) (0.73)

LIQGAP 0.003 0.66 0.003 0.69 0.003 0.67 0.002 0.75
(0.44) (0.40) (0.42) (0.33)

DEPBANKS -0.153 0.16 -0.152 0.19 -0.145 0.15 -0.127 0.27
(-1.40) (-1.33) (-1.45) (-1.11)

ACAP 0.528 0.41 0.536 0.40 0.444 0.53 0.472 0.53
(0.83) (0.84) (0.62) (0.62)

QLP 4.169 0.39 4.159 0.40 4.026 0.38 3.928 0.38
(0.86) (0.84) (0.88) (0.88)

size -2.816 0.47 -2.819 0.46 -2.685 0.45 -1.858 0.56
(-0.73) (-0.75) (-0.75) (-0.58)

AUNEMPL -1.307 0.11 -1.377 0.05 -1.006 0.20 -1.330 0.13
(-1.58) (-1.97) (-1.27) (-1.51)

Intercept 33.592 0.35 34.037 0.33 31.054 0.35 20.568 0.44
(0.93) (0.97) (0.93) (0.78)

ANTISELFDEALING 12.367 0.31
(1.01)
downturnxCAP x ANTISELFDEALING  -3.782 0.38
(-0.88)
EXANTECONTROL 9.278 0.48
(0.71)
downturnxCAP x EXANTECONTROL -2.541 0.56
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(-0.59)

EXPOSTCONTROL 29.846 0.06
(1.88)
downturnxCAP x EXPOSTCONTROL -8.186 0.08
(-1.77)
CREDITORP 1.964 0.47
(0.72)
downturnxCAP x CREDITORP -0.494 0.57
(-0.57)
AR(1) -1.89 0.06 -1.85 0.07 -1.9 0.06 -1.81 0.07
AR(2) -1.56 0.12 -1.56 0.12 -1.2 0.23 -1.2 0.23
Hansen test 120.6 1.00 123.79 1.00 129.11 1.00 128.11 1.00
No. of lags of endogenous variables 1-2 1-2 1-2 1-2
No. of banks 136 136 136 136
No. of obs 1492 1492 1492 1492

Notes: The models are given by equation (1). The symbols have the following meaning: Aloan — annual loan growth
rate; Downturn - Dummy equal to one in Downturns and 0 otherwise; CAP - capital ratio. i.e. equity capital to total
assets; Downturn*CAP - Interaction between Downturn and capital ratio (CAP)ACAP — annual change in capital ratio;
DEPBANKS - Deposits from banks to total assets; LIQGAP - Loans less Total customer deposits less Deposits from
banks divided by Loans; size - logarithm of total assets; QLP - Loan loss provisions divided by average loans ;
AUNEMPL — change in annual unemployment rate. ANTISELFDEALING is the measure of overall quality of investor
protection. EXANTECONTROL is the measure of the quality of investor protection indicating the disclosure and
approvals required by law before the transactions are fixed. EXPOSTCONTROL measures the ease with which
minority shareholders can prove that the transactions were damaging their interests. CREDITORP is an index
aggregating creditor rights. Coefficients for the country and time dummies are not reported. The models have been
estimated using the GMM estimator with robust standard errors. T-statistics are given in brackets. Data range 1996-
2011; p- val denotes the statistical significance; No. of denotes the number of banks or observations.

Table 5.

Robustness check of estimation results in unconsolidated data — increased number of lags of
endogenous variables.

Variables: 1 2 3 4

p-val p-val p-val p-val

Aloan(-1) -0.072 0.06 -0.078 0.05 -0.077 0.05 -0.075 0.06
(-1.91 (-1.98 (-1.98 (-1.91

Aloan(-2) -0.096 0.21 -0.093 0.22 -0.099 0.20 -0.038 0.56
(-1.25 (-1.22 (-1.28 (-0.58

Downturn -0.082 094 -0.893 036 -1.450 0.12 -1.430 0.05
(-0.08) (-0.91) (-1.55) (-1.95)

CAP 0.638 0.01 0.609 0.01 0.549 0.01 0.492 0.03
(2.50) (2.66 (2.82 (2.17

Downturnx CAP 0.029 0.83 0.043 0.75 0.071 0.61 0.119 0.72
(0.22) (0.32) (0.51) (0.36)

LIQGAP -0.006 0.33 -0.007 0.26 -0.007 0.26 -0.008 0.18
(-0.98 (-1.12) (-1.14 (-1.34

DEPBANKS -0.011 0.89 -0.006 0.94 0.009 090 0.033 0.72
(-0.14 (-0.08) (0.12) (0.37)

ACAP -1.431 0.05 -1.461 0.05 -1.406 0.06 -1.361 0.07
(-1.97 (-2.00) (-1.89) (-1.81)

QLP -0.269 0.61 -0.261 0.62 -0.285 0.59 -0.305 0.55
(-0.51) (-0.49) (-0.55) (-0.59)
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size 1.064 0.00 1.000 0.00 0.870 0.00 0.570 0.07

(3.41) (3.66) (3.88) (1.84)
AUNEMPL 2.005 0.00 2.003 0.00 1.829 0.00 1.881 0.00
(4.92) (4.99) (4.44) 4.79)
Intercept -16.631 0.02 -14.970 0.02 -12.289 0.01 -6.109 0.39
(-2.27) (-2.44) (-2.46) (-0.87)
ANTISELFDEALING -11.050 0.12
(-1.54)
DownturnxCAP x ANTISELFDEALING 1.901 0.07
(1.82)
EXANTECONTROL -6.542 0.13
(-1.50)
DownturnxCAP x EXANTECONTROL 0.880 0.14
(1.49)
EXPOSTCONTROL -9.086 0.09
(-1.69)
DownturnxCAP x EXPOSTCONTROL 2.003 0.06
(1.86)
CREDITORP -0.762 0.08
(-1.76)
DownturnxCAP x CREDITORP -0.023 0.86
(-0.17)
AR(1) -1.61 0.11 -1.61 0.11 -1.65 0.10 -1.58 0.11
AR(2) -0.86 039 -092 036 -0.83 041 -1.64 0.10
Hansen test 627.28 0.00 628.14 0.00 627.13 0.00 626.36 0.00
No. of lags of endogenous variables 1-8 1-8 1-8 1-8
No. of obs 6030 6030 6030 6015
No. of banks 652 652 652 648

Notes: The models are given by equation (1). The symbols have the following meaning: Aloan — annual loan growth
rate; Downturn - Dummy equal to one in Downturns and 0 otherwise; CAP - capital ratio. i.e. equity capital to total
assets; Downturn*CAP - Interaction between Downturn and capital ratio (CAP)ACAP — annual change in capital ratio;
DEPBANKS - Deposits from banks to total assets; LIQGAP - Loans less Total customer deposits less Deposits from
banks divided by Loans; size - logarithm of total assets; QLP - Loan loss provisions divided by average loans ;
AUNEMPL — change in annual unemployment rate. ANTISELFDEALING is the measure of overall quality of investor
protection. EXANTECONTROL is the measure of the quality of investor protection indicating the disclosure and
approvals required by law before the transactions are fixed. EXPOSTCONTROL measures the ease with which
minority shareholders can prove that the transactions were damaging their interests. CREDITORP is an index
aggregating creditor rights. Coefficients for the country and time dummies are not reported. The models have been
estimated using the GMM estimator with robust standard errors. T-statistics are given in brackets. Data range 1996-
2011; p- val denotes the statistical significance; No. of denotes the number of banks or observations.
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