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BANK’S GROWTH, HYBRID INSTRUMENTS AND CAPITAL
REGULATION

Alfredo Martín Oliver

Universitat de les Illes Balears

ABSTRACT

This paper studies the impact of the growth in real-estate loans on the quantity and qua-

lity of banks’ capital during the pre-crisis period. It presents an approach that combines

traditional corporate finance theories, bank capital regulation and an analysis of the

determinants to issue debt and capital instruments. Using data of Spanish banks during

the period 1999-2007, we provide evidence that bank capital has been deteriorating as a

result of a leveraging process within capital (increasing weight of hybrid capital) that

responds to the same determinants that explain standard leverage. The reason is that

banks financed the growing gap between loans and deposits with new debt issuances and

the consequent capital needs were mainly covered with hybrid capital. The paper also

presents evidence that capital regulation plays a key role in the decision to issue capital

and debt instruments: Debt issuances are preceded by the issuance of capital; capital

issuances are substitutes of other internally-generated funds; and banks closer to the

regulatory minimum are more likely to issue capital and limit the use of debt.

JEL CLASSIfICATION: G21; G28.

KEYWORDS: Bank capital regulation, leverage, hybrid capital, financial markets.

1. INTRODUCTION

This paper explores how banks financed the expansion of their balance sheets during the

years prior the recent financial crisis and how this growth impacted on the composition

of bank capital. Using a sample of Spanish banks during the period 1999-2007, we find

that bank growth did not significantly affect leverage ratios, but it deteriorated the com-
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position of regulatory capital because the weight of hybrid instruments increased with

respect to core capital funds (i.e. shares and reserves). This leveraging process in regu-

latory capital (higher proportion of debt-like instruments) responds to the same deter-

minants that explain standard leverage. We find that banks financed the growing gap

between loans and deposits with new debt issuances and the consequent capital needs

were mainly covered with hybrid capital. More concretely, during the period 1999-2007

the volume of preferred shares and subordinated debt issued by Spanish banks repre-

sented 72.14% of the total volume of regulatory capital issuances.

There is a growing literature that analyzes the causes and consequences of the 2008 crisis

and it seems to be a consensus in pointing to financial innovation as responsible of the

excessive credit growth and the reduction in credit standards applied by banks at the time

of granting loans.1,2 Within this line of research, there are papers that point the increasing

deterioration of bank capital as one of the main culprits of the risky decisions made by

banks prior and during the current financial crisis. It is generally accepted that capital

should deter banks to take bad risk practices and enhance good bank governance to mini-

mize the exposition of shareholders to the risk of failure (Rochet, 1992; Morrison and

White, 2005). Indeed, there is evidence that better capitalized banks have been able to

cope better with severe losses derived from the current crisis (Demirguc-Kunt,

Detragiache and Morrouche, 2013; Beltratti and Stulz, 2012; Berger and Bouwman,

2013). However, recent papers provide descriptive evidence of a deterioration of bank

capital prior and during the crisis that could have dwindled the capacity of capital to act

as a corporate governance mechanism, since the participation of owners in potential los-

ses has become smaller (Acharya et al., 2009, Mehran, Morrison and Shapiro, 2012).

According to Acharya, Gujral, Kulkarni and Shin (2011) this dwindling weight of com-

mon capital could also explain the difficulties of banks to raise new funds, since creditors

will only lend if common shareholders are bearing a significant part of the risk.

The previous papers provide descriptive evidence of how the deterioration in quantity

and quality of bank capital can be at the core of the excessive risk taken by banks and
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1 Greenlaw, Hatzius, Kashyap and Shin (2008) estimate the mortgage credit losses and highlight the role of

leverage and mark-to-market in propagating the shock. Brunnermeier (2009) explains the economic mecha-

nisms that caused losses in the mortgage market to amplify into the large dislocations and turmoil in the

financial markets.
2 The main focus of this literature is on analyzing how financial innovation has impacted on banks’ perfor-

mance and how it sustained the excessive growth in loans Almazán, Martín-Oliver and Saurina (2015),

Loutskina (2011), Loutskina and Strahan (2009).



of the subsequent credit crunch that impedes them to lend. However, little is known

about the reasons why banks decide to increase the proportion of hybrid capital within

their regulatory capital. This paper posits two new approaches to analyze this pheno-

menon, a static approach and a dynamic approach. In the static approach, the paper

explores the determinants of the leverage within capital, that is, the growing importan-

ce of debt-like instruments (i.e., preferred shares and subordinated debt) within regula-

tory capital. To do so, we study the determinants of the ratio one minus core capital

(common capital and reserves) with respect to regulatory capital and we analyze if this

leveraging process within capital has some parallelism with the standard theories on

leverage. In the dynamic approach, the paper studies the dynamics of the leverage ratio,

exploring the driving forces of the issuance of debt and capital instruments. This dyna-

mic approach enables to study decisions and elements that can be hidden or overlooked

in the analysis of the evolution of leverage ratios and that are essential to understand the

process of leveraging within capital. This approach will let us explore the timing in the

issuances of debt and capital and the effect of variables such us credit growth, maturity

of past issuances or a potential herd behavior on the banks’ decision to issue financial

instruments.

The static approach posited in this paper adopts the standard theories of the corporate

finance literature to explore the reasons of capital deterioration. We first study whether

bank capital structure can be explained with the theories accepted for non-financial firm

and then we will explore if these findings can be applied to understand the leveraging pro-

cess within capital. The limited number of studies on bank capital structure contrasts with

the extensive literature3 that analyzes the determinants of leverage for non-financial firms,

with papers by Bradley et al. (1984), Long and Malitz (1985), Titman and Wessels (1988),

Crutchley and Hansen (1989), Smith and Watts(1992), Rajan and Zingales (1995) and

Frank and Goyal (2007). Summing up the findings of this literature, it is generally accep-

ted that there is a limited list of factors that are correlated with cross-sectional differences

in leverage (Frank and Goyal, 2008): leverage is positively related with size and tangibi-

lity of assets and it is negatively related with profits, growth and dividends. More recently,

Lemmon, Roberts and Zender (2008) found that leverage ratios are mainly explained by

time invariant, unobservable factors that are idiosyncratic for each firm.

For the bank firm, there is little evidence of how banks choose their level of leverage.

It has been argued that the corporate finance theory cannot be applied to banks becau-
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se they have the obligation to fulfill capital regulation and, thus, leverage ratios are exo-

genously determined. The strict interpretation of this statement would impose a unique

leverage ratio that would only respond to external regulation rather than to corporate

finance incentives (Mishkin, 2000), though this theory is not supported by data, given

the dispersion observed in leverage ratios. Gropp and Heider (2010) found for a sample

of large US and European banks that cross sectional determinants of non-financial

firms’ leverage also applied to banks’ leverage, being the role of capital regulation and

the role of deposit insurance of second-order importance. In this paper, we reconcile

both approaches, since we find that the differences in leverage ratios across banks res-

pond to corporate finance predictions, but bank regulation also affects decisively the

decisions on bank capital structure. As well, we find that the predictions of leverage can

be applied to explain the leveraging process in the regulatory capital. This suggests that

banks do not perceive all the components of regulatory capital as homogeneous, and

they adjust its composition considering that hybrid instruments have debt properties dif-

ferent to common capital.

The dynamic approach of the paper studies the driving forces in the banks’ decision to

issue debt and capital, and it enables us to focus on decisions not observable in the sta-

tic approach. From this analysis, we find that the leveraging process in capital is the

result of the financing of the growing gap between loans and deposits through debt

issuances and the issuance of hybrid instruments to cover the consequent regulatory

capital needs. This approach also provides some understanding on how the decision to

issue capital and/or debt instruments is made, analyzing the timing of debt and capital

issuances (i.e., whether the issuance of debt is preceded, followed or not related with

capital issuances), whether capital issuances complement or substitute accumulated

profits and other sources of internal funds, whether they depend on decisions of finan-

cing made in the past (maturity of previous issuances, having issued other instruments

previously), on characteristics of banks (savings banks, to be listed in the stock market,)

or whether they depend on macro conditions (GDP, interest rates). Additionally, we also

explore several hypotheses that might explain the excessive growth of banks balance

sheets, as a potential herd behavior in determining the issuances of financial instruments

in the markets or the potential influence of favorable market and macro conditions.

We use a database of Spanish banks during the period 1999-2007 that merges the infor-

mation of monthly issuances of debt and capital instruments from Dealogic with infor-

mation of relevant financial variables drawn from Bankscope. The reason why we focus

on Spanish banks is because they have been one of the most important issuers of new

financial instruments, especially securitization (Almazán, Martín-Oliver and Saurina,
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2015), and they have also experimented one of the larger growths in bank balance she-

ets around the world. Also, the focus on one single country will allow us to study a deli-

mited universe of banks, to take into account how heterogeneity across banks might

affect to the decisions of raising funds from the markets (i.e., differences in size, legal

nature; commercial versus savings banks,…).

This paper contributes to the literature in a variety of fields. First, it explores the driving

forces of the deterioration of bank capital during the pre-crisis period. Mehran et

al.(2012) and Acharya et al. (2011) provide descriptive evidence of the phenomenon,

but there is no empirical analysis of the reasons that explain this deterioration. In this

paper we provide two new approaches to address the issue: a static approach, that explo-

res the determinants of the ratio of leverage in capital; and a dynamic approach that ena-

bles us to study decisions that can be overlooked in the static approach. Second, it con-

tributes to capital regulation to justify the tougher definition of regulatory capital in

Basel III, since we provide evidence that banks have maintained their regulatory capi-

tal ratio at constant levels in the last period of expansion through the issuance of hybrid

instruments that deteriorated the quality of regulatory capital. This implies that the pro-

blem of credit expansions/recessions on capital are not only of pro-cyclicality (Repullo

and Suárez, 2013; Repullo, Saurina and Trucharte, 2010; Ayuso, Pérez and Saurina,

2004), but also of the composition of the capital. Third, we reconcile the approaches

given by corporate finance and capital regulation of the decisions of leverage made by

banks. We find that, whereas the differences in leverage observed across banks can be

explained with the same factors that apply to-non financial firms (as in Gropp and

Heider, 2010), the decision to issue capital and debt instruments respond to an active

management of leverage and regulatory capital ratios, which is more pronounced for

banks close to the regulatory minimum. Finally, we provide evidence that the levera-

ging process of banks within the capital can also be explained by the same forces that

explain total leverage ratios of non-financial firms. This result can be interpreted as evi-

dence that the components of regulatory capital are not homogeneous for banks and

they have increased the leverage in capital (i.e. increase weight of hybrid instruments)

following the same patterns than in the choice of the debt-to-capital ratio. 

The rest of the paper is structured as follows. Section 2 analyzes the theoretical setup of

the leverage equation applied to banks and the determinants of the issuances of debt and

capital instruments. Section 3 presents the database and some descriptive statistics of

the variables. Section 4 presents the empirical model and the main results and, finally,

Section 6 contains the conclusions of the paper.
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2. STATIC AND DYNAMIC APPROACHES Of THE BANK LEVERAGE

This section explores the decisions that affect the leverage of banks from two different appro-

aches. On the one hand, the static approach, in which we review the main theories to explain

leverage ratios in non-financial firms and how we apply them for the bank firm. On the other

hand, the dynamic approach, in which we analyze the determinants of the decision to issue

capital and debt instruments in the financial markets taking into account that banks have opti-

mal levels of leverage and regulatory capital towards which they want to converge.

2.1. Some evidence on leverage in banks

There is an extensive literature that has studied the determinants of leverage in non-

financial firms.4 However, there are few papers that have explored whether these theo-

ries are also applicable for banks mainly because it has been argued that bank leverage

is determined by regulation: Since they have the obligation to fulfill the capital regula-

tion set at supra-national level, it had been admitted that the leverage ratio of banks res-

ponded to external regulation rather than to corporate finance incentives (Mishkin,

2000). However, the empirical data shows that, far from being homogeneous, there is

dispersion in the leverage of banks. Figure 1A presents the distribution of the book capi-

tal ratio for Spanish banks for a selection of years in the sample. We observe a wide dis-

persion in the levels of leverage across banks for any of the years, so there is room to

study how these leverage ratios are determined and how decisions are made. Further,

we also present in Figure 1B the dispersion of the Basel ratio for Spanish banks during

the same period and we also observe that, apart from being above the minimum 8% set

by the Basel accord, banks hold different buffers above this minimum that discard the

hypothesis of one unique and common ratio for all banks.

Nonetheless, if we observe the evolution of the distributions of the capital ratios over time,

we can see that both the distribution of the book capital ratio and the Basel capital ratio

have remained fairly stable over time, though the former is concentrated in values smaller

than 10%. This constant distribution of ratios over the years can suggest the existence of a

constant heterogeneity across banks in optimal capital structures, that is, capital ratios are

different across banks, but these differences are maintained over time.
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fIGURE 1. YEARLY DISTRIBUTION Of CAPITAL RATIOS
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fIGURE 1C: (EqUITY+PREf.SHARES+SUBORD.
DEBT)/ASSETS

fIGURE 1D: EqUITY / (EqUITY+PREf.
SHARES+SUBORD.DEBT)



Finally, Figures 1C and 1D provide evidence of the deterioration of Spanish banks’

capital over time. Although we observe a slight increase in the weight of total capital

instruments with respect to total assets (Figure 1C, the distribution shifts slightly

towards the right), the composition of this capital has been evolving towards a structu-

re in which debt-like instruments have become more important (Figure 1D). This evi-

dences that the deterioration of capital in Acharya et al. (2011) and Mehran et al. (2012)

has also been a characteristic of Spanish banks prior the crisis.

In the next sections, we will explore the determinants of these empirical facts. First, we

will focus on the differences in leverage across banks and its determinants and we will

test if there is an optimal leverage for every individual bank to which it converges. Next,

we will study whether the observed increasing weight of hybrid capital can be read as

a leveraging process within regulatory capital, since there is an increment of the debt-

like instruments (subordinated debt and preferred shares) with respect to common

equity. Finally, we will explore how banks issue debt and capital, taking into account

their financial situations and other important matters, in order to achieve their optimal

leverage and Basel ratios.

2.2. Static approach to bank leverage: The leverage equation

Corporate Finance

There is an extensive literature that has aimed at determining which factors are correla-

ted with leverage, including papers by Titman and Wessels (1988), Crutchley and

Hansen (1989), Smith and Watts(1992), Rajan and Zingales (1995) and Frank and

Goyal (2007) and they have converged to a limited list of variables that are related to

leverage. The consensus establishes that leverage is positively related with size and tan-

gibility of assets and it is negatively related with profits, growth and dividends. The rea-

sons why are explained by different corporate finance theories of leverage (See Harris

and Raviv, 1991 and Frank and Goyal, 2008 for a survey). The main bulk of this litera-

ture estimates the leverage equation, which is based on explaining the leverage ratio in

terms of the observable finance variables in order to test an effect or prediction. They

aim at finding the cross-sectional determinants that explain the dispersion in leverage

ratios across non-financial firms. More specifically, the leverage ratio is expressed in

terms of the variables mentioned before:

L
it 

= b
o 

+ b
1 

Div
it-1 

+ b
2 

Growth
it-1 

+ b
3 

Tang
it-1 

+ b
4 

Profits
it-1 

+ b
5 

Size
it-1 

+ u
it
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where the expected signs of the coefficients are b
1
<0; b

2
<0; b

3
>0; b

4
<0; b

5
>0, according

to the predicted effects and sub-index i and t respond to bank i and time t, respectively.

In this paper, we will adapt the leverage equation to the bank firm. Our aim will be to

determine whether the decisions of leverage in the bank firm are driven by the same for-

ces that determine leverage in non-financial firms or, on the contrary, the corporate

finance theories are not applicable to banks. The main reason why there can be a devia-

tion in the behavior of banks is due to the existence of a regulation in capital that obli-

ges banks to hold a minimum level of capital that is a function of the risk of the assets.

We analyze this theory below.

We also will explore whether the levels of leverage for each bank remain constant over

time and whether they are independent of the variables that explain the differences in

book capital ratios across banks, as Lemmon et al. (2008) found for non-financial firms.

Indeed, Lemmon et al. (2008) found that the optimal levels of leverage for each bank

were mainly explained by idiosyncratic, unobservable, time-invariant components and

they estimated the speed of adjustment towards these optimal levels. This paper adapts

this setup and will compare the results obtained for banks with those obtained in pre-

vious papers, to assess if the leverage ratios of banks are also idiosyncratic and time

invariant over time. If this was the case, the next question we will raise is how they

manage to target the optimal levels of leverage.

Regulatory capital

The alternative explanation is that the book capital ratio of banks will be determined by

capital regulation. The strict interpretation of this theory would suggest that there will

not be much dispersion across banks leverage ratios (Mishkin, 2000), but this does not

seem to be the case, as we have seen in Figure 1. A less strict interpretation of this the-

ory would expect some effect of capital regulation on Basel ratios and, possibly, on

book leverage ratios of banks, though this effect is expected to be lower the higher is

the extra amount of capital that banks hold above the regulatory minimum, the so-called

buffer of capital. In this line, we will explore if the predicted effects of the variables in

the leverage equation are different for banks that are close to the regulatory minimum

of capital, so as to learn whether capital regulation does have some effect in the deci-

sions of leverage that make banks close to the minimum capital requirements behave

differently from banks with a larger buffer.
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Finally, we will apply the leverage equation to the relation between core capital to total

regulatory capital. The aim is to analyze whether the increasing weight of hybrid capi-

tal observed in data can be read as a leveraging process within regulatory capital, since

there is an increment of the debt-like instruments (subordinated debt and preferred sha-

res) with respect to core capital. If this was the case, we could conclude that the com-

ponents of regulatory capital are not homogeneous for banks and the choice of the

weights of debt-like instruments responds to a leveraging process that follows the same

patterns as the choice of the whole bank capital structure. 

2.3. Dynamic approach to bank leverage: Issuance of debt and capital instruments

In the static framework, we have presented applied standard corporate finance theories

to explain the leverage of the bank firm. Now we are interested in exploring the factors

that affect the probability to issue financial instruments so as to study the dynamics of

the components of the leverage ratio and of the leveraging process in capital. The rea-

son why we posit a dynamic approach is to analyze factors and decisions that can be

overlooked in the analysis of the ratios. That is, we can study how banks aim to reach

or maintain a certain level of leverage in a framework of growth: whether they issue

debt/capital, whether there is a timing in the issuances of debt and capital, whether capi-

tal issuances are substitutes of internally generated funds, whether past issuances rea-

ching maturity are refinanced using debt or capital, and so on. More concretely, we will

explore whether the probability to issue debt, capital or not to issue is affected by the

following groups of factors:

Optimal leverage. We consider whether the variables included in the leverage equation

(size, tangibility of assets, profits, growth and dividends) are also affecting the issuan-

ce of debt/capital. If banks want to modify their leverage ratio towards their optimal

value, they can issue debt and/or capital instruments. We could expect that the probabi-

lity to issue debt (capital) will have the same (opposite) relation with these variables

than in the leverage equation, provided that banks want to increase (decrease) their leve-

rage ratio.

Capital regulation. Banks have to fulfill Basel capital regulation and, thus, the issuan-

ces of debt and capital instruments will not be independent of its Basel ratio target. That

is, banks will consider how new issuances of instruments impact on their regulatory

capital levels. If this was the case, we could expect a positive correlation between the

probability to issue debt and the probability to issue capital in the recent past or in the

14
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near future. This correlation could be non significative if internally generated funds

(that account as regulatory capital) were substitutes of new capital issuances and they

increased (at least) at the same pace as risk weighted assets. On the other hand, we

expect that banks close to the regulatory minimum will limit the issuances of debt and

will be more likely to issue capital instruments.

Liquidity needs. The policy of growth and the availability of traditional sources of exter-

nal funds (deposits) will determine whether a bank has the need to raise funds in the

financial markets. We expect a positive correlation between the probability to issue

financial instruments and variables that proxy the liquidity needs of banks. We expect

higher correlations in the financing alternatives that are cheaper for the bank, conside-

ring cost of issuance, tax advantages or cost of capital.

Past issuances. The calendar of issuances will be affected by the history of past issuan-

ces of banks. First, the maturity of past issuances will possibly imply the need to refi-

nance them. We will expect a positive correlation between the maturity of past issuan-

ces and the probability to issue new instruments. We also expect that, if possible, the

refinancing will be carried out with the cheapest option available for banks. Second, the

fact of having issued successfully in the past any kind of instruments in the financial

markets could be positively correlated with the decision to issue capital and/or debt ins-

truments in the future, since banks are already known by investors and the asymmetric

information problem is reduced.

Market conditions. The conditions of financial markets and the thirst of investors to

absorb new issuances is a key factor at the time to decide whether or not banks issue new

instruments. We expect a positive correlation between the number and volume of recent,

successful issuances in the market and the probability of a bank issuing debt or capital.

Nonetheless, in the heat of the expansion period 2003-2006, one could have argued that

new issuances were only responding to market conditions and they were independent of

the internal factors of the bank (i.e., banks were issuing instruments because it was cheap

and the rest of banks were issuing instruments). If this was the case, we would have some

evidence that banks had been acting following a herd behavior.

Macro conditions. We include macroeconomic conditions as control variables in the

model. Whether the national or global economy is growing, inflation rates, interest rates

and other macro variables determine the decision to grow of banks, the cost of funds

and, thus, the decision to issue debt or capital.
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Summing up, we posit a theoretical framework in which the probability of issuing debt,

equity or not issuing in the financial markets can be expressed as a function of groups

of factors, that is:

Pr(k)=f (Optimal Leverage, Capital Reg, Liquidity Needs, Past Issuances, Market and Macro Cond)

k={Capital, Debt, No issuance}

3. DATABASE AND DESCRIPTIVE STATISTICS

3.1. Database

Our main sources of data are Bankscope and Dealogic and we use consolidated data of

Spanish commercial and savings banks during the period 1999-2007. This period covers

the years of booming and expansion of the Spanish and global economy and expansion

of banks’ balance sheets, funded mainly with the issuance of new instruments (securi-

tization) in the financial markets. We exclude subsequent years of the financial crisis,

when financial markets did not operate normally.

The data needed in the leverage equation is mainly drawn from the information that

Bankscope has on balance sheet, P&L account and regulatory capital and completed

from the annual reports of banks in the case of missing values.

On the other hand, the data of issuances of debt and equity in the markets has been

drawn from Dealogic, from which we have monthly information since 1988. The

issuances are classified into two groups, debt issuances and capital issuances, follo-

wing the criteria of whether the corresponding instrument can absorb losses without

risking the viability of the bank. Under this notion of capital, ordinary shares, con-

vertible debt, preferred shares and subordinated debt have the capacity of absorbing

losses because it is the ultimate stakeholder the one that assumes the loss of value. On

the other hand, we group the issuances of senior debt, covered bonds and securitiza-

tion as debt issuances because their value and proceeds do not absorb any kind of los-

ses of the bank.5 This is one of the two notions of capital in Acharya et al. (2011) that
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5 Securitized bonds are backed by a pool of assets and will not absorb losses coming from other concepts

(i.e. losses from loans not belonging to that pool of assets, losses from tradable securities, etc). As well,

Almazán, Martín-Oliver and Saurina (2012) show that Spanish banks deployed securitization not ho transfer

risks (they offered credit enhancements and kept the worst tranches), but exclusively to obtain liquidity,



coincides with the list of eligible capital of Basel I and II and it is consistent with

Rauh and Sufi (2010) and Gropp and Heider (2010). We will not apply the alternati-

ve notion of capital (which only includes common shares) in the analysis of issuan-

ces because the bulk of issuances that computed as regulatory capital were in the form

of hybrid capital. More concretely, only 27 out of 180 capital issuances corresponded

to common shares or convertible debt, which is a low number of observations if we

wanted to consider them separately. Figure 2 shows that the volumes of issuances of

common capital and convertible debt represented the 27.86% of the total capital

issued, what implies that the issuances of these instruments were of higher volume

that those of hybrid capital.

fIGURE 2. COMPOSITION Of CAPITAL ISSUANCES: CORE CAPITAL
AND HYBRID CAPITAL
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Sas a complement instrument to debt. Indeed, Spanish banks accounted the liability counterpart of securiti-

zation as deposits because Spanish regulation did not let them to remove securitized assets from the balance

sheet.



With these data, we can merge the issuances of capital and debt with the financial struc-

ture of the issuer bank and learn the determinants of the issuance of debt and equity.

However, we have different frequencies, since Bankscope data is available at yearly

basis and Dealogic data is available at monthly basis. To cope with this mismatch, we

attribute the values of the financial variables at the end of the period to the issuances of

the bank that take place during the months of the following year, since it is sensible to

assume that the decisions during a given year will depend on the financial situation at

the beginning of the year. We are implicitly assuming that the decisions of issuance

depend only on the financial structure and, thus, leverage ratios, at the beginning of the

year and not to the variations that take place during the year.

3.2. Descriptive Statistics

Table 1 collects some relevant figures of the issuances of instruments of debt and capital

drawn from Dealogic. Our sample is made out by Spanish commercial and savings banks

for which we have data on the relevant variables defined in the paper. We exclude credit

cooperatives because the data on NPL ratio and regulatory capital ratio was incomplete.

The first column of Table 1 shows the number of banks for which we have data on all the

relevant financial variables, showing that our sample starts with 92 banks in 1999,

remains around 85 banks in most part of the sample and ends up with 70 banks. The

second column of Table 1 collects the number of bank-month observations that did not

issue capital or debt during that month. The rest of the table shows some descriptive sta-

tistics of the issuances of debt and capital for Spanish banks. We observe that the number

of issuances of debt has multiplied sevenfold during the sample period, from 28 in 1999

to 195 in 2006, when the peak was reached prior the outburst of the crisis in mid-2007.

Capital issuances have also increased but at a slower pace, peaking 40 issuances in 2006

that doubled the 16 of 1996. Nonetheless, the average balance of capital issuances is lar-

ger than the average issuance of debt, and the difference is increasing over time. At the

beginning of the sample period, Spanish banks issued a higher volume of capital than debt

instruments (34.6 and 27.1 billions of euros in 1999, respectively), but the situation rever-

sed from 2001 because of the increase in the average volume and number of issuances of

debt. Then, in 2007 with the beginning of the crisis, the number of issuances of capital

almost halved but this was compensated by the jump in the average volume of issuances

and the total volume issued became higher than the volume of debt (196.5 and 151.4

billions of euros, respectively). We also observe that, with the exception of capital in 2007,

the distribution of the volume issued for both debt and capital remained fairly stable over

time in spite of the increase in the number of issuances, what can be observed in the rela-

tively constant values of the standard deviations and percentiles.
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4. EMPIRICAL MODEL AND RESULTS

This section presents the empirical models and results of the theoretical model of

Section 2.

4.1. Static approach: Leverage equation

4.1.1. Empirical model

In our exercise, we will adapt this list to our sample in order to test whether the bank

firm makes decisions on leverage with the same considerations as non-financial firms

or whether, as suggested by other authors (Mishkin, 2000), the leverage ratio is deter-

mined by capital requirements set by regulation and does not respond to corporate

finance issues. The variables considered in the analysis are:

Dividends. Dummy variable that identifies a bank that has issued dividends. The expec-

ted sign is negative because firms highly leveraged are more likely to retain profits to

fund future growth or cancel debt.

Tobin’s Q. It is defined as the ratio of market-to-book value of the capital of the bank6

and it captures the effect of growth and expansion opportunities of the bank, which are

positively related with the numerator of the ratio.

Collateral. It is a measure of the tangibility of the assets available for the bank equal to

the proportion of liquid assets that are easier to convert to cash and suffer a smaller loss

of their value in case of distress (see Appendix for an exact definition of this variable).

The trade-off theory then predicts that firms with more collateral will suffer smaller dis-

tress costs and will have more leverage.
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6 As we have cajas and some small commercial banks that are not listed in the stock market, we construct

the market value actualizing the forecast of future profits at a discount rate that depends on the risk of the

bank (see definition of variables in the Appendix). Our measure has a high correlation with the market value

since, for the observations for which we have data (237 observations), the coefficient of correlation and

Spearman’s rho are 91.88% and 94.40%, both significant at 1%. We also obtain high correlation in the quar-

tile regression at 50th percentile of the actual market value on our predicted value for the banks listed in the

stock market, since the slope coefficient is 0.85 and intercept is 105.8, both significant at 1%. All the regres-

sions in the paper have been estimated using the Tobin’s Q replacing the market value by the predicted value

for listed banks and the results do not change noticeably.



ROA: It is the proxy of banks profits; banks with higher profits would be less levered

because they have more internal funds.

Size: Leverage is expected to be negatively related to size and we include the log of

assets at the end of the period to capture this effect.

Risk: In spite of risk not being included in the list of reliable factors related to leverage,

we include it in the regression because capital requirements are higher as the risk of

assets increase, implying a negative relation between risk and leverage.7 Our measures

of risk will be the non-performing loan ratio (NPL) as a measure of the risk within the

loan portfolio of the bank and the standard deviation of the ROA to capture the risk in

the returns of the bank.

As an alternative explanation, Gropp and Heider (2010) posit that market-to-book ratio,

profits and dividends could have a positive effect instead of the predicted for non-finan-

cial firms if banks were holding capital buffers so as to avoid costs of issuing equity at

short notice (Ayuso, Pérez and Saurina, 2004). Under this view, these variables would

act as signal for the markets that reduces the asymmetric information and enable banks

to raise funds at lower cost.

The variables under the title Optimal Leverage of Table 2 provide some descriptive sta-

tistics of the main variables used in the leverage equation. Among other characteristics,

we observe that only 23.7% of the observations correspond to banks that payed divi-

dends during the year, Tobin’s Q is centered at 1.7 in a symmetric distribution (similar

value of the average and the median); 35% of the assets are, on average, liquid assets

and the profitability of assets is around 0.7%.

Taking into account all the previous factors, we our basic regression will be:

L
it 

= b
t 
+ b

1 
Div

it-1 
+ b

2 
Q

it-1 
+ b

3 
Coll

it-1 
+ b

4 
ROA

it-1 
+ b

5 
ln Assets

it-1 
+ b

6 
NPL

it-1 
+ b

7 
Sd(ROA

it-1
)+ u

it
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7 Gropp and Heider (2010) did obtain a negative effect of risk for banks and Welch (2004) or Lemmon et al

(2008) for non-bank firms.



TABLE 2. DESCRIPTIVE STATISTICS Of ExPLANATORY VARIABLES

Data of Spanish commercial and savings banks during the period 1999-2007. The Appendix contains the

definition of the variables and how they have been constructed.
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The dependent variable of leverage is defined as one minus the ratio of capital and reser-

ves over total assets which considers non-debt liabilities (i.e., deposits) as leverage (Gropp

and Heider, 2010). We also use another measure of leverage that includes preferred sha-

res and subordinated debt as capital. These two dependent variables account for the two

notions of capital pointed in Acharya et al.(2011), one that only considers common equity

and reserves and the extended version implicit in Basel I approach that includes hybrid

instruments In a second step, our dependent variable will be the leverage in capital, that

is, the weight of equity and reserves with respect to the total regulatory capital, so as to

analyze the determinants of the composition of regulatory capital. This second step will

enable us to study the reasons of the deterioration of capital in Spanish banks All the

regressions include time dummy variables and also two dummy variables identifying

whether the bank is a savings bank (as opposed to commercial bank) and whether the bank

is listed in the stock market, to test whether these categories have any effect on leverage.

All the variables are lagged one year so as to capture causal effects, in line with the esti-

mation of the standard leverage equation of previous papers and standard errors are clus-

tered at the bank level to account for heteroskedasticity and serial correlation.

Regulatory capital

To test the hypothesis of whether leverage is determined by capital regulation, we run

an additional set of regressions that introduce some variation in the leverage equation.

First, we define a dummy that identifies banks close to the regulatory minimum of 8%,

Close, that takes the value of 1 if the bank has a Basel ratio smaller than 10% and inclu-

de the interact this variable with those included in the leverage equation, in order to test

whether there is a different behavior of banks that have a small or no capital buffer at

all to fulfill capital regulation. Second, we estimate the leverage equation substituting

the dependent variable for the Basel ratio. Finally, and as explained above, we explore

whether the deterioration of regulatory capital can be explained by the same theories

that explain the leverage in non-financial firms. Figure 2 shows that the proportion of

hybrid capital with respect to total regulatory capital has doubled, from 16.3% in 1999

to 32% in 2007. The idea is that the increasing weight of hybrid capital can be read as

a leveraging process within regulatory capital, since there is an increment of the debt-

like instruments with respect to “pure” capital. Hence, banks could be increasing the

proportion of hybrid instruments within regulatory capital in the same way that banks

choose an optimal proportion of debt in their capital structure. If that was true, we could

expect that the ratio of hybrid instruments to total capital was explained by the same

determinants as the leverage ratio.

23

BANK’S GROWTH, HYBRID INSTRUMENTS AND CAPITAL REGULATION



4.1.2. Results

Corporate Finance Regressions

The first half of Table 3 presents the results of the estimation of the leverage equation

following the standard approach of corporate finance regressions. The first two columns

report the basic specification where leverage is explained by the set of variables posi-

ted by corporate finance literature using pooled OLS, clustering the standard errors by

bank. The results are similar for the two measures of leverage, the basic measure and

the extended ratio that includes preferred shares and subordinated debt in the definition

of capital. As predicted, ROA is negatively related to leverage and the size increases the

leverage of banks, both effects significant at 1% and 10%, respectively. As in Welch

(2004) and Lemmon et al. (2008), the risk captured by the standard deviation of profits

negatively affects the leverage ratio, what in this case might be also a consequence of a

higher requirement of capital set by regulation. Finally, savings banks tend to be more

leveraged than commercial banks (p-value of coefficient around 9% and 11%, in the

first and second regressions, respectively), what can be possibly due to their specializa-

tion in mortgages, with lower capital requirements in Basel I. The rest of variables are

not statistically significant. These results suggest that, far from being exclusively deter-

mined by capital regulation, the leverage ratios of banks are optimized following the

patters empirically observed in non-financial firms.

In the third regression of Table 3 we include fixed effects of bank to test whether leve-

rage is mainly explained by time-invariant unobservables as in non-financial firms

(Lemmon et al., 2008). The results show that the R2 increases from 34.65% to 82.45%,

what implies that most of the dispersion in leverage are due to unobservable idios-

yncratic factors that remain constant over time. We also observe that the sign of the

coefficients estimated with OLS has not changed but now only assets and ROA remain

statistically significant, so the inclusion of fixed effects diminishes the predicted effect

of risk that were surely capturing differences of dispersion of ROA across banks rather

than over time. Finally, the fourth regression in Table 3 includes the lagged dependent

variable to estimate the speed of adjustment. We obtain that banks adjust to their opti-

mal level of leverage at a speed of 0.452 (1-0.548), a parameter similar to Gropp and

Heider (2010) for banks, but now only profits remain statistically significant at 10%.8
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8 Bertrand and Schoar (2003) and Frank and Goyal (2007) attributes part of the differences in capital struc-

tures observed in non-financial firms to management preferences and differences in corporate governance

across firms.



Therefore, the results that we obtain for are similar to those obtained in the empirical

corporate finance literature: First, the leverage of banks has mainly cross sectional

variation and the optimal decisions of leverage made by each bank are related to opti-

mal leverage theories accepted for non-financial firms. Second, the differences across

banks are mainly explained by unobservable, time-invariant factors and banks leverage

ratios converge to long term levels that do not depend on corporate finance theories.

This suggest that banks keep their leverage ratios relatively constant over time, in spite

of being differences across banks explained by optimal leverage theories.

Regulatory Capital Regressions

The right half of Table 3 presents regressions to test whether the leverage of banks does

depend on capital requirements set by regulation. The first regression of the bloc (fifth

regression of Table 3) shows that banks close to the minimum requirement of capital do

behave different than those with a buffer of at least two percentage points (10%-8%),

whereas the non-interacted coefficients remain relatively unchanged. We observe that

the positive and significant coefficient of Close denotes that banks close to the mini-

mum are more leveraged than banks with a buffer, what suggest that higher leverage

ratios are also associated with lower Basel capital ratios. Therefore, we have some

empirical evidence that capital regulation does affect the decisions of bank leverage but

only for those banks close to the regulatory minimum of capital.

The next regression in Table 3 presents the leverage equation substituting the dependent

variable by one minus the Basel capital ratio. Now, all the variables but assets and risk are

non-significant, what implies that the differences across banks in the Basel ratio could also

be explained by corporate finance issues, though the evidence is weaker. Again, when we

include fixed effects (not shown), R2 increases from 27.29% to 87.15% and all the coef-

ficients become non-signifiactive, what implies that the variance in the Basel ratio is

explained by unobservable, constant factors that are idiosyncratic for each bank.

The result of the existence of an idiosyncratic, constant level for the leverage ratio and

the Basel ratio is consistent with the constant distributions of the ratios presented in

Figure 1A and 1B. Figure 3 shows that these constant leverage and regulatory capital

ratios for every bank are translated to the aggregate: the evolution of the average of the

leverage and one minus Basel ratio among banks for the period 1999-2007 has remai-

ned fairly constant over time, though the Basel ratio has slightly decreased (1-Basel

ratio has increased).
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Leverage in Capital

Now we raise the question on how the quality of bank capital has been affected during

a period in which bank have been continuously issuing hybrid instruments (subordina-

ted debt, preferred shares,…) and new financing tools (securitization). Figure 3 shows

evidence of deterioration in the quality of capital, since the ratio of one minus common

capital and reserves to total regulatory capital has doubled from 16% to 32%. Now we

use this ratio as the dependent variable of the leverage equation to test whether the

increasing proportion of hybrid capital is the result of a leveraging process within the

regulatory capital that responds to the same determinants than the standard leverage

ratio. The results (last regression of Table 3) show that the decisions of leveraging

within capital requirements do respond to the same determinants as the standard leve-

rage ratio, as well as to dividends, with a negative, significant effect (at 10%) in the line

predicted by corporate finance theory. Finally, the coefficients of the time dummy varia-

bles (not shown) present an increasing trend, what implies that the leveraging in capi-

tal is increasing over time, even after controlling for the variables included in the regres-

sion. These results suggest that banks consider hybrid instruments within regulatory

capital as having debt properties and they have increased the proportion of hybrid ins-

truments in the same way that they choose the optimal proportion of debt in their capi-

tal structure. Therefore, the constant evolution of the Basel ratio hided the deterioration

of regulatory capital, since banks were substituting part of their core capital by hybrid

capital to fulfill the capital regulation.

Now we will turn into the dynamics of the leverage and Basel ratio. We want to deci-

pher what is behind the decisions of issuances of capital and debt instruments.

4.2. Dynamic approach of bank leverage: Issuances of instruments

4.2.1. Empirical model

In the previous section, we have obtained that the leverage ratio responds to standard

corporate finance theories applied to non-financial firms. However, we have also found

that there is an active management to maintain the Basel ratio constant whereas the

composition of the regulatory capital has varied during the sample period, since hybrid

capital has been increasing its importance with respect to pure capital and reserves.

More concretely, the issuances of subordinated debt and preferred shares in our databa-

se represent the 86.96% (180 out of 207) of the total issuances of capital instruments
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and the 72.14% in terms of volume. In Figure 2 we observe that, with the exception of

the year 2000, the volume of common equity and convertible debt issued in the finan-

cial markets was below the 40% of the total amount of regulatory capital.

Since leverage ratios are relatively constant over time, an analysis focused only on the

levels of these ratios can disregard important decisions made by banks that affect the

amount and composition of capital and that can help us to understand the leveraging

process in capital. For instance, how balance sheet growth is financed, how banks refi-

nance past issuances that reach maturity, how banks close to the regulatory minimum

finance their growth, and so on. To complete the analysis, we now focus on the deter-

minants to issue debt and capital components, defining both categories according to the

capital regulation. Given the low number of common equity and convertible debt

issuances (27 out of 180), there is little variability to consider this “core capital” as an

independent option in our analysis, so we will include both common equity and hybrid

capital in the choice of issuing capital instruments. We will look for different patterns

in the decision to issue debt and/or capital and we will control for all the potential fac-

tors presented in the model of Section 2 that might affect the decision.

The empirical model is a multinomial logit whose dependent variable is the decision to

issue capital instruments, debt instruments and, as control group, the decision of not

issuing any instrument.

We will proxy the determinants that affect the decision to issue debt and capital with the

following variables:

Optimal Leverage. We consider the same variables as in the leverage equation, that is,

Dividends, Tobin’s Q, Collateral, Assets, and ROA. We also include the leverage ratio

at the beginning of the year to account for the potential effect on decisions of different

levels of departure. The results of the leverage equation showed that the leverage was

correlated with profits and size, which explained the differences across banks. If banks

issue new debt (capital) to increase (decrease) their leverage, then we can expect the

same (opposite) correlation of these variables with leverage. However, we have obtai-

ned in the previous section that the level of leverage is relatively constant over time and

respond to unobservable, time-invariant factors, so the decisions to issue debt and capi-

tal might not always have leverage implications, but can be related to manage the

current leverage ratio to keep it around target values. If this is the case, some of the

explanatory variables might be capturing other effects explained below.
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Liquidity needs: We will capture the needs of funds with the ratio loans to deposits,

Loans/Deposits. The higher is the proportion of loans with respect to amount of depo-

sits collected by the bank, the higher the probability of recurring financial markets to

obtain additional resources to fund future growth. A large value of this variable might

identify banks that are growing, since traditional banks that cannot recur to financial

markets have to limit loan growth to the growth of deposits (Almazán et al. 2015).

Parallelly, Tobin’s Q is also a proxy of growth opportunities and, thus, liquidity needs.

Past issuances. Here we include two dummy variables, Issuer in the past, which takes

the value of 1 if a bank has issued any kind of instrument in the financial markets at

some point in time in the past and Maturity Past Issuance, which takes the value of 1 if

the there is a past issuance of the bank that matures in the previous, current or next

month. Both variables have been constructed using available monthly data of Dealogic

from January of 1988.

Capital Regulation. Basel ratios are relatively constant over time for individual banks.

However, the leverage within the eligible capital has increased over time and the deter-

minants are similar to the determinants of book leverage ratios. This suggests an active

management on regulatory capital by banks to target their optimal Basel ratio, though

worsening the quality of capital requirements. We will include a list of variables to learn

how banks make their decisions to issue debt and capital to manage capital regulation.

– Issuances of debt/capital in recent past. We include four dummy variables that take

the value of 1 if the bank has issued debt / capital during the last four months or bet-

ween five and twelve months ago. If banks actively manage the Basel capital ratio, a

new issuance of debt might shortly be followed by a new issuance of capital instru-

ments and vice-versa, so we expect some positive coefficient of the variables Issue

Capital (Debt) in t-1 to t-4 and/or Issue Capital (Debt) in t-4 to t-12 in the decision

to issue Debt (Capital). Here we can also learn the timing in the decision, that is, whe-

ther banks usually issue debt first and capital follows or if it is the other way around.

The complementary variables, that is, Issue Capital (Debt) in t-1 to t-4 and/or Issue

Capital (Debt) in t-4 to t-12 in the decision to issue Capital (Debt) will inform us

whether an issuance of debt/capital is followed in the next future by issuances of the

same instrument (positive coefficient) or whether it decreases the probability of

issuing the same instrument (negative coefficient).

– Loan Loss Reserves to Loans, LLR/Loans. Basel I recognizes generic provisions as

eligible capital up to an established limit. If banks use capital loan reserves as subs-

titutes of other capital instruments to fulfill capital requirements or if banks consider
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them as part of capital, we can expect a negative (positive) coefficient in the proba-

bility to issue capital (debt). Using the same argument, we could expect the same

relation for the variable ROA (included in optimal leverage) if high, retained profits

were to substitute externally risen capital.

– Risk. We include two variables, the NPL ratio that captures the risk embedded in the

loan portfolio and the Z-score (in logs), which measures the risk of losses being hig-

her than capital, normalized by the standard deviation of profits. Riskier banks should

be more likely to issue capital instruments if they were obliged to hold higher capi-

tal requirements. But if regulation was not binding, we could expect the opposite

effect, since riskier banks could be less averse to leverage and, thus, issue larger

amounts of debt.

– Finally, and as in the leverage equation, we will interact the whole list of explanatory

variables considered in the empirical model with the dummy Close, to determine if

banks that are close to the regulatory minimum behave differently from the rest.

Market conditions. The number and volume of issuances absorbed by the market is an

indicator of the development of financial markets. However, if they were the only rea-

son why banks issue debt or equity (rather than the factors listed above), it could be pos-

sible that banks were merely replicating the conduct observed in rivals that, added up,

ends up in a bubble. Here we include two variables to capture this potential effect, Herd

Behavior, which is the total number of issuances of debt and capital instruments issued

by Spanish banks during the last 12 months and Vol Herd Behavior, that accounts for

the total amount of Euros that were effectively issued during the last 12 months.

Macro conditions. We control for the growth in house prices, GDP growth, the real

interbank 12 month interest rate and the Consumer Price Index (CPI).

Let X be a vector that includes all the explanatory variables, then our empirical model

consists on the multinomial logit estimation of the equation:

where the dependent variable takes the value of 1 if the bank issues debt, 2 if it issues

capital and 0 if it does not issue during that month, being the latter the reference group.

We lag one year the financial variables drawn from annual reports because we consider

that the decision to issue debt or capital is determined by the situation at the beginning

of the year. Standard errors are cluster at bank level.
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Table 2 provides descriptive statistics for all the variables used in the regressions. A

definition of the variables can be found in the Appendix.

4.2.2. Results

Table 4 shows the results of the multinomial estimation. The coefficients have to be

interpreted as differences in the probability to issue capital or debt instruments with res-

pect to the reference group, that is, not to issue.

The first estimation shows that the bulk of variables in Optimal Leverage that were

determinant in the level leverage ratio now are non-significant, as expected if leverage

ratios are relatively constant at bank level. The only mild evidence is found in the nega-

tive and significant (at 10%) coefficient of ROA in the debt issuance equation. Assets

are positive and significant for both types of issuances, what suggest a size (positive)

effect in the probability to issue rather than a leverage effect. The leverage ratio is also

non-significant, possibly due to the commented low variation within bank.

Liquidity needs to fund loan growth above deposit growth is fulfilled with the issuance

of debt instruments, that is, the gap between loans and deposits is covered with debt.

This result suggests that the expansion of credit during the pre-crisis period was mainly

funded via the issuance of debt. The issuance of capital is not directly correlated with

liquidity needs and it seems to respond to other factors rather than bank growth, in spite

of providing the bank with additional funds.

The fact of having a previous experience as issuer of instruments in financial markets has

a positive effect on both the probability to issue debt and capital instruments, as implied by

the positive and significant at 1% coefficient of Issuer in the Past, and the maturity of pre-

vious issuances seems to be refunded with new issuances of debt (Maturity Past Issuance

positive and statistically significant at 10%). Market conditions do not have a direct effect

on the probability of issuing debt, but they do on capital issuances. It seems that the pro-

bability that banks issue capital instruments is higher as the number of recent issuances

increases (ln Herd Behavior positive and significant at 5%), though there could be a com-

petition effect that limits the amount of funds that can be raised in periods of large volume

of recent issuances. (negative ln Vol Herd Behavior). Then, we cannot conclude that banks

growth funded through issuances of debt and capital obeyed exclusively to herd behavior,

since debt issuances are not related to the recent activity of the market and capital issuan-

ces also depend on other internal factors of the bank. As for the Macro conditions, again
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debt is not related to macro factors, but capital issuances are enhanced by favorable macro-

economic conditions (increasing house prices, GDP growth and low real interest rates).

From the results on Market conditions and Macro conditions, we learn that banks issue

capital when the external conditions are optimal, possibly because these instruments are

more affected by the asymmetric information problem (as studied in the pecking order the-

ory) and the costs are reduced under a good environment, whereas debt, less sensitive to

information asymmetry problems, is less dependent of external conditions.

Capital regulation

The results from the leverage equation showed that leverage ratios and Basel capital

ratios showed little variation within banks. Gropp and Heider (2010) attributed this fin-

ding to a reduced role of capital regulation in the determinants of leverage. However,

the results of Table 4 show that capital regulation plays an important role on the deci-

sions to issue capital and debt, though its determining effect can be overlooked becau-

se of the relatively constant path of leverage ratios. The importance of capital regula-

tion can be inferred by the following results:

– The issuance of debt instruments is preceded by the issuance of eligible capital during the

previous 12 months (positive and statistically significant coefficients at 5% of Issue Capital

in months t-1 to t-4 and Issue Capital in months t-4 to t-12). This suggest that the banks that

have funded their growth with debt (we saw that probability of debt issuances increased

with Loans/Deposits) first they will have issued some form of eligible capital to maintain

the Basel ratio at desired levels. On the other hand, the issuance of debt have an immedia-

te negative (substitution) effect during the following fourth months to new debt issuances.

However, it turns out to be positive and highly significant during the months t+4 to t+12,

what might be due to the continuous resource to debt by banks that are growing. For capi-

tal, the success of an issuance has also a positive effect on immediate issuances, reflected

in the positive coefficient Issue Capital in months t-1 to t-4, statistically significant at 10%.

– LLR/Loans is negative and significant at 5% for capital and positive and significant

at 10% for debt. This suggests that banks perceive LLR/Loans as a substitute of capital

issuances, since they compute (up to a maximum) as eligible capital in the Basel ratio.

Also, the positive and significant coefficient (at 5%) of the z-score (higher risk of ban-

kruptcy, lower z-score) suggests that banks accumulate more capital to cover the higher

risk, as obliged by Basel regulation, rather than the alternative hypothesis that riskier

banks bet at larger issuances of debt.
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– Finally, the second block of regressions of Table 4 show the results of the multino-

mial logit when we include the interaction of the explanatory variables with Close, that

is, a dummy that takes the value of 1 if the Basel capital ratio is smaller than 10%.

Roughly, the non-interacted variables maintain the sign and significance of the coeffi-

cients. However, the statistically significant coefficients of some interacted variables

imply that banks close to the minimum requirements do behave differently than banks

holding a capital buffer above 2pp. First, the positive and significant at 5% of Close in

the capital regression imply that banks close to the minimum 8% are more likely to

issue some kind of computable capital to increase their Basel ratio. They are also more

likely to substitute past issues reaching maturity (usually, debt) by new capital issuan-

ces (Close ∙ Issuer in Past in capital regression positive and significant at 10%), as well

as increasing retained profits (that compute as core capital and are substitutes of capital

issuances) at the expense of dividends (Close ∙ Dividends negative and significant at

1%). We also observe that banks with higher liquidity needs (higher Loan to Deposit

ratio) are more likely to issue new capital instruments, possibly to offset the decrease in

the Basel ratio that the growth through debt (explained above) might have caused.

Finally, the positive and significant coefficient of Close ∙ Collateral might respond to

the reduction of the costs associated to asymmetric information at the time of issuing

capital, when the bank has a higher proportion of liquid assets.

The coefficients of the interacted variables in the debt equation suggest that issuances

of debt are limited when banks are close to the regulatory minimum: the issuance of

debt in the previous 12 months decreases the probability of a new issue, due to the dif-

ficulties to absorb new debt by the limited eligible capital held by the bank; and also ris-

kier banks (lower z-score) are less likely to issue debt instruments, though the tenure of

liquid assets might partly offset the previous effects.
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5. CONCLUSIONS

This paper explores how banks financed their growth during the boom period prior the

current financial crisis and the consequences on the quantity and quality of the bank

capital. We adopt an approach that combines the traditional leverage equation used in

the corporate finance theory to explain leverage of non-financial firms with a dynamic

analysis of the determinants of the issuance of debt and capital instruments by banks in

the financial markets.

Using a sample of Spanish banks during the period 1999-2007 that combines data from

Bankscope and Dealogic, we find that the dispersion of book capital ratios across banks

can be explained by the theories of corporate finance accepted for non-financial firms

and that banks have managed to hold leverage and Basel ratios at relatively constant

levels over time. However, this stability in regulatory capital ratios was hiding a dete-

rioration of the quality of capital, since the capital needs were mainly fulfilled with

issuance of second-order category instruments. We provide evidence that the increasing

weight of hybrid capital can be read as a leveraging process within the regulatory capi-

tal, since there is an increment of the debt-like instruments with respect to the common

capital that responds to the same determinants than the standard leverage ratio. This

leverage in capital presents an increasing trend during the period, even after controlling

for these determinants of leverage.

Focusing on the issuance of debt and capital instruments, we find that the strategy used

by banks to finance credit growth combined the issuance of debt instruments to cover

their liquidity needs (i.e.,gap between loans and deposits) with the issuance of hybrid

capital instruments to keep capital ratios at constant levels, if other sources of internal

funds were not available. We also find that the probability to issue capital instruments

increased if the macro and market conditions were optimal. Next, the total number of

issuances carried out by total Spanish banks during the recent past positively affected

the probability of issuing capital, what can suggest a potential herd behavior in indivi-

dual banks’decisions. Nonetheless, there was a negative correlation between the proba-

bility to issue and the total volume issued, which might be due to a competition effect.

Finally, we present evidence that capital regulation plays a key role in the decision to

issue capital and debt instruments. First, debt issuances are preceded by the issuance of

capital instruments to compensate the effect in the capital ratios. Second, capital issuan-

ces are substitutes of other forms of internally generated funds (i.e., loan loss reserves).

Finally, banks closer to the regulatory minimum are more likely to issue capital and

limit the use of debt. As well, they are more likely to refinance past issuances reaching
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maturity with issuances of capital and also to save dividends in order not to dwindle

their capital resources.

This paper provides evidence to capital regulators that, during the last period of credit

growth, banks covered the higher capital requirements recurring to second-category

capital, at the expense of core capital instruments, so it provides arguments to justify the

stricter definition of regulatory capital of Basel III. Future research will focus on

understanding the relationship among the components of debt and capital and how

banks choose among the different alternatives to issue debt (senior debt, securitization,

covered bonds,…) and capital (convertible debt, shares, subordinated debt,…)
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Appendix. Definition of variables.

Leverage equation

The list of variables used in the leverage equation have been constructed using

Bankscope

Dividends. Dummy variable that takes the value of 1 if the bank issued dividend during

the year.

ROA. Ratio of the after-tax profit and the assets of the bank.

Assets. Book value of the bank’s assets at the end of the year.

NPL ratio. Ratio of the non-performing loans in the balance sheet to the total amount

of loans.

Sd(ROA). Standard deviation of the ROA computed with the data of ROA of the five

previous years. We have data on ROA from 1994 onwards and we obliged to have at

least 3 years of ROA to compute the standard deviation.

Savings bank. Dummy variable that takes the value of 1 if the bank is a savings bank

and 0 if it is a commercial bank.

Listed Stock Market. Dummy variable that takes the value of 1 if the bank is listed in

the Stock Market and 0 otherwise.

Close. Dummy variable that takes the value of 1 if the bank has a Basel capital ratio

below 10% and 0 otherwise.

Tobin’s Q. It is the ratio of the market-to-book value of equity. Since there are savings banks

and small banks that are not listed in the stock market, we estimate a proxy of the market

value, V. The estimated market value of a bank i in year t is then calculated as follows,
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where are the predicted adjusted earnings of bank i at time t+s, given the infor-

mation available at time t using an AR(2) model; is the discount factor of each bank,

inversely related to the opportunity cost of capital of that bank at time t. The opportu-

nity cost of capital of the bank is set equal to the risk-free interest rate plus a risk pre-

mium that takes into account the credit risk of loans plus the risk from debt leverage.

From t+3 onwards, the level of profit of banks is calculated applying a constant expec-

ted growth rate to the average of the predictions for t, t+1 and t+2, . It is assumed that

this rate of growth of profit is equal to the profit retention rate times the long-run Return

On Equity (ROE). The proxy value of the long-term growth rate is obtained assu-

ming that banks retain one half of their earnings, and further assuming that the long-

term ROE is equal to the average of the ROE of the last three years (with equity valued

at replacement cost). The long-term discount factor has been approximated to the

average of the opportunity cost of capital of the bank in the previous three-year period.

Basic Leverage. The ratio of the sum of book capital (capital and reserves) to assets.

Leverage. The ratio of the sum of book capital, preferred shares and subordinated debt

to assets.

Leverage in capital. Ratio of common capital and reserves to Basel capital require-

ments.

Multinomial logit of debt and capital issuances

Issuer in the past. Dummy variable that takes the value of 1 if the bank has ever issued

any instrument in the financial markets and 0 otherwise. We use monthly information

since 1986.

Maturity Past Issuance. . Dummy variable that takes the value of 1 if there is a past

issuance of the bank that is maturing in the current month, the previous month or the

next month and 0 otherwise. We use monthly information of debt and capital issuances

since 1986 to construct this variable.

Issue Capital (Debt) in months t-x to t-y. . Dummy variable that takes the value of 1 if

the bank has issued capital (debt) during the months t-x to t-y.
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Herd Behaviour. It contains the total number of issuances of any kind of instrument that

Spanish banks have carried out during the last 12 months.

Vol Herd Behaviour. It is equal to the total volume in monetary units of the issuances

that Spanish banks have carried out during the last 12 months.

Loans / Deposits. Ratio of the total balance of loans to the total balance of deposits of

the bank.

Z-Score. The ratio of the sum of ROA and the book capital ratio to the standard devia-

tion of ROA (see Sd(ROA)). In logs.

LLR/Loans. It is the ratio of the loan loss provision to the total balance of loans. Since

this variable is not available for all banks, we capitalize the volume of impairment pro-

visions of the last three years and substitute this amount in the numerator. It provides a

reasonable adjustment for the cases of banks with actual data on LLR.
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BANCO SANTANDER, S.A.
TELEFÓNICA, S.A.

BANCO BILBAO VIZCAYA ARGENTARIA
CITI

BANCO SABADELL
BANKIA

CLIFFORD CHANCE
FIDELITY WORLDWIDE INVESTMENT

FUNDACIÓN REPSOL
INDITEX

KPMG
LA CAIXA

ZURICH ESPAÑA
BOLSAS Y MERCADOS ESPAÑOLES

URIA & MENÉNDEZ
ACS

BANCO POPULAR
DELOITTE

ENDESA, S.A.
EY

FUNDACIÓN MUTUA MADRILEÑA
MAPFRE

MIRABAUD
BAKER & MCKENZIE
J&A GARRIGUES, S.L.

CECA
ABERTIS

INDRA SISTEMAS, S.A.
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