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Abstract

We examine the consequences of demanding highealcagguirements to banks (as in Basel Il
or, recently, to large banks in the context of Bhgope) on the dynamics of banks to comply
with the new standards and on the long-term effmtshe interest rates quoted to bank loans
and the demand of bank credit. The analysis comsbi@eonometric estimations of the
determinants of the equity capital ratios and therest rates of loans with simulations of market
equilibrium results on the interest rate of loamsl dhe demand of bank credit, based on a
parameterized model of the Spanish banking industty find that the gap between the target
and the actual capital ratio is reduced around 40éty year, mainly with retained earnings. We
also find that raising one percentage point thateaapital ratio increases 4.2 basis points the
interest rate on loans. Finally, the simulationreis® shows that the estimated increase in the
cost of funds for banks associated to an increnmeahe percentage point of the equity capital
ratio will imply a decrease of 0.8% in the totahdend of bank credit. These results suggest that
the social costs from higher equity capital requieats for banks are expected to be higher in the
transition period, until banks reach the new steshd&an in the steady state of the new industry
equilibrium, when all banks comply with the newioat
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1. Introduction

The standards on minimum capital ratios play anoirgmt role in banking regulatich.
The financial crisis has evidenced some weakndsst®e existing capital regulation
and changes are under way (new regulation to lbegks in the EU and Basel Ill)
aimed at increasing the minimum equity capitalosif banks Equity capital is the
most effective loss-absorption financial instrumienibanks. Thus, the social benefits of
a higher equity capital are in the form of finahc&ability and a more sustained
economic growth. However, higher equity capitaluiegments can also have social
costs if, for example, banks meet the new equipitabrequirements by issuing less
credit and/or charge higher interest rates in ta@$ they grant. There have been some
recent estimates of the optimal (welfare maximigimggulatory equity capital for
banks, while other research focuses separately on tiséscor the benefits of the
regulatory initiativ. This paper is about the potential costs from @ighegulatory
equity capital and it provides empirical evidenoan Spanish banks on how across-
banks differences and over-time changes in eqaiytal affect the interest rate and the

aggregate demand of bank loans.

The paper is structured following Kashyap et all(®0and Hanson et al (2011) who
make the distinction between what they callftoes and thestock costs of higher equity
capital regulation. The flow costs emerge in trengition period, when banks with
equity capital ratios complying with the old regida standards, must find ways to

transit to the higher equity capital ratios settly new regulation. The stock costs are

*See for example Diamond and Rajan (2000) and Brumgier, et a(2009).

“In Basel II, the minimum core equity capital (irtal earnings and shares issues) is 2% of riskhiesig
assets of the bank. In Basel lll, the minimum ra¢i@d% or 8.5% under certain conditions. Regulation
sets a time table of progressive compliance withribw standardfor the new rules in banks’ regulatory
capitalsee www.bis.org/press/p100912.pdf?noframes=1.

® Miles, Yang and Marcheggiano (2011) explicitlyadate the socially optimal ratio of equity capitai
banks from the condition of equality between thénested marginal social benefit and marginal social
cost of equity finance. See also BIS (2010a, 2046db2010c).

® Admati, De Marzo, Hellwig and Pfleiderer (2010ppide a very comprehensive review of the debate
around the determinants of the cost funds for hafikey also revise the arguments around the presume
consequences of higher regulatory equity capitathencost of capital for banks and on banks’ credit
decisions. Kashyap, Stein and Hanson (2010) examidetail the literature on the chain of effeatsnf
shocks in the equity capital of banks to the resperof the real sector of the economy; Hanson, y&ash
and Stein (2011) rely on the previous paper tafjuseéforms in macro-prudential regulation of banks
Elliot (2010) simulates the likely consequences tfug cost of capital of banks, of changes in equity
capital ratios. The results are consistent witts¢hian other referenced papers.
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those occurring in the steady state, when banksaa@yr comply with the equity capital

standards.

The social component of the flow costs of highaniggcapital regulation comes from
the possibility that banks decide meeting the natiorby contracting the volume of
credit in order to reduce the absolute requiremenmtadditional equity, instead of
increasing the volume of equifiolmstrom and Tirole, 1997). The inclination onka

to reduce the volume of credit in response to e regulation can be explained by the
pecking order theory of finance according to whicformation asymmetries between
the existing and new shareholders make issuing sigaves to raise equity capital
particularly expensive (Myers and Majluf, 1984).eThlternative is to get additional
equity from retained earnings, but this way mayetakme time for the bank to reach
the target ratio. In the paper, we model the adjest of the equity ratio of Spanish
banks towards a target ratio to examine whetherathestment is gradual and to test
whether the variations in equity capital of bankB e positively correlated with their
profits (retained earnings), as predicted by thekimg order theory. The support of this
hypothesis will justify the regulatory concern dretflow costs of asking banks for
more equity capital and on finding the best wag. (@radually or instantly) of meeting
the new standard.

The second empirical evidence focuses on the stosts and it provides estimates of
the relationship between the interest rates ofdaard the equity capital ratios, relying
also on data from Spanish banks. The empirical ined#milar to that of Kashyap et al
(2010), which focuses in the US banking industrlying on aggregate data. A
differential characteristic of our empirical modelthat it is estimated using bank-level
data. This proves to be relevant since we find nmggul results that can be interpreted
under the conceptual framework of the Modigliand adiller (1958) theorem with
taxes. Finally, based in a simulation approachptyeer predicts the long-run effect of a
permanent increase in the cost of funds for bamkshe long-term demand of bank
credit. These predictions are based on simulatisirsg a parameterized model of the
Spanish banking industry that allows for competitamong banks and also between
bank credit and other sources of funds to finangestment (Martin-Oliver, 2010).



In recent times, there has been a renewed intereshe effects of equity capital on
bank credit (Berger et al, 2006; Francis and Oslya2009; Berrospide and Edge, 2010;
Adrian and Shin, 2010; Gertler and Kiyotaki, 201®ertler and Karadia, 2011;
Hernando and Villanueva, 2012; Aiyar et al, 2012 The empirical papers provide
estimates of the effect of a marginal change iretipgty capital ratio in the growth rate
of loans. Our approach is different in two main walyirst, we focus on the permanent,
long-term effects of a higher equity capital ratay all banks, so we estimate the
predicted contraction in the equilibrium stock ank credit, not the effect on the
growth rate of bank loans. Second, we obtain tkalt® from the demand side of the

credit market, not from the supply of credit by kan

We find evidence that Spanish banks adjust theiitggapital gradually to meet an
unobservable target equity capital ratio. We alsul fthat the magnitude of the
adjustment in a given period increases with thgdagamount of profits of the bank.
These results support the existence of hidden aafs@djustment in the period of
transition from the current to the desired levelghe equity capital ratio. Evidence
supports that these costs are of the kind antetply the pecking order theory (gradual
contributions from retained earnings are prefetceshstant compliance by issuing new
shares). We also find that, for Spanish banks,driglguity capital ratios imply higher
interest rate of bank loans in a magnitude comfeatitith this expected under the
Modigliani and Miller theorem in the presence ofrkat frictions, such as taxes.
Finally, the simulation exercise gives results ba éffect of the costs of funds on the
equilibrium interest rates of loans and on the mwuof demand of bank loans,
consistent with the ones found in the economefpigr@ach. The simulation exercise
provides a robustness check to the econometrittsesd it has the advantage over the
latter that the equilibrium values of the demandalik loans from an increase in the
cost of banks’ finance are obtained taking intoocaot that, in addition to the interest of
loans, banks can adjust other competitive varialsiesh as the number of branches and

the advertising expenditures, in response to tbeement in the costs.

" This line of research goes back to the early i@sethen there was a debate on whether the adapftion
Basel Il could create a credit contraction in the ((Hancock and Wilcox 1993, 1994, Berger and Udell,
1994, Bernanke and Lown 1991, Peek and Roseng@5).19
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The rest of the paper is organized as follows.i8e@ presents the basic theory on the
costs from increments in the equity capital of ksimkthe dynamic and the static steady
state situations, as well as the empirical modbkt twould be used to test the
predictions. Section 3 contains a description efdhtabase and the main variables used
in the empirical analysis. Section 4 presents thpiecal results from the econometric
estimations and the simulation exercise. Finalhe tonclusions highlight the main

results and their relevance.

2. Theory and empirical models on the potential cds of higher equity capital
ratios in banks.

In this section, we briefly discuss the theory behihe determinants of the cost
of funds for banks and the links between this eost the interest rate and volume of
bank credit. In the exposition, we first recall theories on the determinants of the cost
of capital for firms as a function of their finaatistructure and, next, we describe the

model of the banking industry used in the simutataercise.

2.1. Financial structure and cost of equity capital for banks

How does the cost of capital of a firm vary in msge to changes in its financial
structure? In the case of regulatory equity camifdlanks, what is the foreseeable cost
of raising the minimum equity capital requiremerks&hyap et al (2010) answer these
guestions making a distinction between flloev and thestock costs from higher equity
capital requirements. In each case, there aretpravad social components of the costs.
The flow costs emerge in the transition periodpaisged to the actions taken by banks
to close the gap between their actual equity ratid the new regulatory one, such as
Issuing new shares or increasing retained earnifigs.origin of the flow costs is the
information asymmetry between firms and investavhjch causes that the markets
interpret the issuance of new shares as a negatweal about the situation of the bank
and, thus, it will penalize such action with lovetock prices (Myers and Majluf, 1984).
The social component of the flow cost would be ¢betraction in bank credit and the
loss of investment opportunities, if banks respdodthe higher equity capital
requirements by constraining credit growth, an@aefunding projects with positive
NPV (Holmstrom and Tirole, 1997).



The stock costs of increasing equity capital ofKsarefer to the costs of operating
permanently with an equity capital ratio highernthaior the regulatory change. The
new financial structure of the bank includes rgklfi more equity than the old one.
This implies, if the cost of equity is higher thizne cost of debt that the weighted cost of
all funds will increase. Banks will translate thgher cost of funds into higher interest
rates of loans, which will contract the demand ahlo credit, and, possibly the
investment rate of the economy (social part ofgtoek costs). The private part of the
stock costs, i.e. the effect on banks’ profits ajhler weighted cost of capital, will

depend on the competitive conditions of the market.

The diagnosis of the magnitude and economic relmvani the stock costs of higher
equity capital requirements depends very much oethldr the Modigliani and Miller

(1958) theorem holds for banks or not. This theostates that in frictionless markets
the weighted cost of debt and equity is indepenaénthe proportions of debt and

equity in the financial structure. Miller (1995)terds the result to the case of banks.

Debt is less costly than equity because the foimerore protected from the economic
risks of the business than equity (residual clainaBut the cost of equity increases
with leverage because higher leverage implies rfioamcial risk for the shareholders.
In the steady state situation of higher equity &dpithe same economic risk in the
assets of the bank is spread into more units oftyedjuan in the situation of lower
equity finance. For this reason, the risk per ohigquity is proportionally reduced with
lower debt and, consequently, the risk premiumhendost of equity decreases. At the
end, the increment in cost from the substitutiondebt by additional equity (more
expensive) in the less leveraged financial strectis exactly compensated with the
reduction in the cost of equity compared with tlestan the more leveraged situation.
Nonetheless, the corporate tax advantage of debindormation asymmetries between
managers and shareholders broke down the assumgtidmctionless markets and
favour debt with respect to equity increasing tteels costs of equity finance. Lower
expected costs of financial distress, on the dthed, compensate part or all of the debt

advantage from market frictions.



The empirical model on adjustment of equity capital by banks

An unanticipated regulatory change asking for amadiately higher equity
capital ratio for banks or a negative external ghthat causes higher expected present
and future losses can take banks to an underdapdasituation. The valuation of the
social costs of undercapitalized banks requiresirtgahow this situation influences
credit availability, investment and economic growfhhe complete and detailed
examination of this issue is beyond the scope efptesent paper. What we will do
next, in the empirical section, is to test the hipesis of the “pecking order theory” of
finance (Myers and Majluf, 1984), build under thesamption of information
asymmetries between insiders and investors, wigshlts in penalties for firms that try
to close the gap between the current and the taety capital ratio by issuing new
shares. This penalty or flow cost of meeting higkguity capital requirements could be
minimized by a gradual increase in equity from fing sources of funds, such as
retained earnings. We will check whether bankssidheir equity capital ratio instantly
or gradually and if the speed of adjustment is tpady correlated with the level of
profits (as a proxy of earning retentions). We obtvidence of positive flow costs
when asking for higher equity capital.

To find out evidence of flow costs associated tsimg equity among Spanish banks,
we rely on a partial adjustment model of the equdpital ratio of banks towards the
target equity ratio, as in Hancock and Wilcox (1,99894), Flannery and Rangan
(2008) and Berrospide and Edge (2010). The paatialstment equation is formulated

as:

KEi,t+l - KEi t - /](KEi*,tﬂ - KEi t )+ Eitn (1)

where KE, and KE, denote the observed and the equilibrium targetteaapital
ratios of banki in yeart, respectively,s, ., denotes the error term and parameter

measure the speed of adjustment to the target Mielassume that the target ratio is a

function of a vector of observable characteristicthe bank Xi::

KE ., = BXi, )



Substituting in (2), we obtain the empirical formtbn of the model on the
determinants of the equity capital of banks:
KEi,t+1 = (1_/])KEi,t +/]ﬂ>(i,t T (3)

The variables included in vectd; varies across studies but, in general, they véll b
proxy variables for the costs and benefits of hadddifferent levels of capital ratios,

including corporate taxation, costs of financiabtthss and bankruptcy, transaction
costs and asymmetric information problems, andrsdrothis paper, our interest is in
testing the prediction of the pecking order thethrgt the equity ratio of banks varies
positively with the level of current profits, as teleninants of retained earnings.
Therefore, the main explanatory variable of theityqrapital ratio will be the return on

assets of the bankROA. The rest of control variables, such as, risk,wgno

opportunities and size will be described in the ieivgd section.
The long run effects of higher equity

Once the equity capital ratio reaches the steadie stituation, the market
frictions that force a departure from the Modiglieend Miller theorem are the
deductibility of interests of debt in the corpordsx base, together with the non-
deductibility of dividend payments; the agency sdsbm conflicts of interests between
managers and shareholders and the positive cosarddruptcy. Corporate taxes and
bankruptcy costs imply that there is an optimaktage ratio minimizing the cost of
funds that may be different among firms. In theeca$ banks, the social cost of
bankruptcy will be much higher, in general, thae private ones perceived by bank
managers and shareholders, if the latter percdiaé hanks under distress will be
rescued by governments. In this case, the levedagesion of bank managers and
shareholders pursues to maximize the saving inocatp taxes by issuing debt like
financial instruments, instead of equity to megutatory capital requirements.

The computation of the banks’ corporate tax costinofeasing equity finance to

substitute debt is straightforward to calculateh# interest rate of debt is 10% and the
corporate tax rate is 30%, one additional percentaant of equity (and, therefore one
percentage point less of debt) will increase th& ob capital in 3 basic points, just the

amount of additional taxes paid compared with taAee$ before the substitution.
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Kashyap et al (2010) add to this tax cost of a llegsraged financial structure two other
potential sources of cost. One has to do with tifferdnce in cost of long and short
term debt due to different liquidity premium. Thiher source of cost is attributed to
undefined frictions in the markets that cause aadape from the ideal environment of
the Modigliani and Miller theorem. Overall, for thex system and the financial market
conditions of a country like the USA, Kashyap e{2010) calibrate the increase in the
weighted cost of capital for one additional pereget point of equity capital in the
bank’s financial structure in a range between 245 basis pointsWe consider this

calibration as a reasonable starting point for Isgan.

If banks with higher equity capital ratios pay gher weighted average cost for
the funds used to finance loans it can be expdtigdthese banks will charge higher
interest rates in their loans to compensate forhilgher cost. The calibration of the
magnitude of the cost of higher equity capitalasprovides a reference value for the
expected marginal increase in the interest of daaks per unit of the equity capital
ratio. The empirical model to test for differendesnterest rates charged on loans due

to differences in the equity capital ratios of bawkformulated as follows

., =aKg, +¢@, +nm;, (4)

whereri;is the interest rate of loans of banik yeart, KE;; is the equity capital ratio of
the period,z; is a vector of control variables (it will be dissed in the empirical
section), andyi; is the error term. The hypothesis to be testethas the estimated
coefficient of the equity capital ratio will be ptige and significant. We take as a
reference point the calibration of Kashyap andri5(2D10), which establishes that the
estimated value o& will be in the interval [0.025, 0.045], under thesumption that

increases in cost of funds are entirely transldtethe interest rates fixed banks. In

8 Kashyap et al (2010) and Miles, Yang and Marchammi(2011) explicitly test for the hypothesis okri
conservation, which is the basis for the Modigliand Miller theorem, with data from US and UK banks
The test consists in the regression of the “befahe stock market returns of banks’ shares agaiest
respective leverage ratios. The data confirmsttiatisk (beta) is positively correlated with lexge and
that, if leverage is reduced to one half, thenki&ia and the risk premium on shares’ expectednetare
also reduced to half.

° Other papers have modelled the relationship betvibe capital ratio of banks and profit margins
(Demirguc,-Kunt, Laeven, and Levine, 2003) or olleewonomic performance (Berger and di Patti,
2006). For the purpose of our paper the relevasiltrés how equity capital affects the interestazns
since equity capital is part of the cost of fundisthe bank.
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precence of an elastic demand of credit, this walecan be interpreted as an upper

limit.
2.2. Cost of funds, interest rates and volume of loans in an equilibrium model

So far, we have explained how we will estimate ltkely pace of compliance
with the new equity capital requirements and tkelyi effect of the new regulation on
the cost of credit using banks’ historical datawdwer, this is only one part of the
overall economic and social consequences of the capital regulation. What is
missing in this approach is the effect of the adpemnt process in the volume of
aggregate bank credit, investment rate and econgnoivth. Ceteris paribus, higher
cost of equity will be translated into higher imst rates of loans in proportion to the
market power of banks, which is inversely relatedheir respective price elasticity of
demand. In a monopolistic competition market foareple, a bankwith absolute price
elasticity of loans equal tg and a marginal cost of loansmf in periodt will quote a

profit maximizing loan interest ratey, given by

3 =[1—ér m,) (5)

The marginal cost of loans is given by the sumhef financial cost of funds for the
bank (including the cost of regulatory equity caf)itthe operating costs incurred in the
lending process (borrower screening, borrower nooinig and so on), and the credit
risk premium. If equity capital regulation asks foore equity to back up the loans
granted by banks and, as a consequence, the fahanot of the portfolio of loans

becomes more expensive, the translation of theement in the cost into increment in

the interest of loans will depend on the market goof the banks.

However, the calculation of the interest rate asaak up on marginal cost has
some limitations. First, since the change in retpmacapital is likely to affect the
marginal cost of lending for all banks in the eamiypthen the translation of higher cost

to higher interest rates of loans will also be galieed. The effect on the aggregate

1% The price equation (5) can be easily rearrangebtain the well-known result; —m, _1;thatis, the
o8

net relative profit margin (the so-called Lernedér) is equal to the inverse of the absolute valuihe

price elasticity.
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demand of bank credit in response of a generaliza@ase in the interest rate of loans
across banks will depend now, ceteris paribus,henprice elasticity of the aggregate
demand of bank loans, which in turn will reflece thubstitutability between bank credit
and other sources of finance for firms and houskEhadDf course, the ceteris paribus
assumption may not hold if banks respond to thédrigost of funds not only with

price increases but with changes in other compatitiariables, such as advertising,

customer services or branch network..

This paper evaluates the final consequence fordémand of bank credit
resulting from the change in cost of funds after lew capital regulation by simulating
the market equilibrium solution in a parameterizeddel of banking competition for
the Spanish banking industry estimated by Martinédl (2010). In this model, the
demand of loans and deposits is derived from aiptelichoice decision problem using
the methodology in Berry (1994) and Berry et aB93). Each bank offers a product
differentiated from the rest of banks, and buydrsose the offer that maximizes their
respective utility. The consumer’s choice set ideiwhat is called the “outside good”,
that is, other financing and investing instrumethiat are imperfect substitutes of the

bank loans and deposits.

The introduction of the outside good acknowleddest the demand of loans and
deposits is part of the overall demand of finangiadducts and it enables to jointly
estimate the interest elasticity of loans and dép@ds the individual-bank level and at
the aggregate level for the whole banking systeime $upply side of the market
consists of banks that deliver loans and depositdyzed at the branch level following
a Leontief production technology (Martin-Oliver aBdlas-Fumas, 2008), whose inputs
are the capacity of the branch (quasi-fixed input) the services from the labour force
and the IT capital of the branch. Each bank takeBtpnaximizing decisions on a wide
set of price and non-price competition variableseriest rates of loans, interest rates of
deposits, number of branches, advertising capitahber of employees and information
technology (IT); the equilibrium of the market iset Nash competitive equilibrium

solution.

The application of the simulation methodology watinsist in computing the

equilibrium values of the endogenous variablegredt rate and demand of bank loans,
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for variations in the marginal cost of lending iatiited to variations in the equity capital

ratio.

3. Database and variables

The database for the empirical analysis perfornmetheé paper is elaborated from the
information contained in the balance sheets andnmec statements, as well as in
complementary files, reported by individual banksBanco de Espafia. The sample
period spans from 1992 to 2007. In year 1993, Spabanks are regulated under the
requirements of Basel | (CBE 5/93) for the firanéi. Basel | regulation remains
unchanged for the whole period of study since Béselas first introduced in 2008.
Year 2007 coincides with the year before the stérthe recent financial crisis. The
information in the database refers to commercidl sawvings banks. We exclude credit
cooperatives because they do not provide all thernmation that is needed in the
analysis, as well as banks whose market sharesetsas smaller than 0.1%. The total
number of banks with usable information starts @3 in 1992 and 90 in 2007. When
two banks merge, we consider that a new bank bisedeated. Banks considered in
our paper cover around 90% of the assets in thaiSipdanking industry in 2007. This
coverage is similar in terms of other variableghsas number of employees, loans and

deposits, and remains fairly stable across theesdyzkeriod.

3.1- Equity capital

The Equity capital of the bank is calculated as the sum of capitad peserves from the
retained earnings. We express this figure in cairneminal prices at the end of each
year applying a permanent inventory model with aozkepreciation rate and the
consumer price index as the price inflation vaealals in Martin-Oliver, Salas-Fumas
and Saurina (2007). The reason for doing so isitifiation was relatively high in Spain
in the early years of the sample. Thus, one eusxaity coming from retained earnings
of a given year was not comparable with one eurthefunadjusted current stock of
equity. By the updating of past increments of gqudt current units of purchasing
power, we have the stock at the end of the yearedaht homogeneous “prices”. The
exercise is repeated with other items of the ligbside of the balance sheet of banks,

for example, deposits. Thus, we have both equity debt of banks at current prices.
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Then, the equity capital ratickE, is calculated dividing absolute equity capital by
absolute equity and debt, both at current pricéss i the dependent variable of model

(3).

The time evolution of descriptive statistics of #gpity capital ratioKE, for the banks

in the sample is shown in Figure 1A. The threeigttes, mean, median and weighted
average, show a decreasing time trend along thecp£992-2007, although the decline
accelerates in the second part of the period wipan$ecomes a member of the Euro
zone. Notice that the mean is above the median¢atidg the asymmetry of the
distribution of capital ratios in the population lzdinks,and that the weighted mean is
lower than the un-weighted one, i.e., the equityitearatio is inversely related to the
size of the barik.

Another relevant empirical issue is whether theitehpatios converge or diverge over
time. To examine it, we present in Figure 1A.B tstandard deviation and the
coefficient of variation of the ratio over time. §lobservation of this figure indicates
that the standard deviation of the capital ratie Hacreased along the sample period,
but the coefficient of variation (standard deviataivided by the mean) remains rather
constant over time, with a slight increasing tréegdinning at the late 90’s. From these
results, we conclude that there is no evidenceoofvergence in the ratio of equity

capital over time among Spanish banks.

For comparative purposes, Figure 1B shows the @éumdution of descriptive statistics
on the solvency ratio or regulatory capital ratidanks? The solvency ratid is equal
to Tier 1 and Tier 2 capital (that includes dekelsecurities in addition to capital raised

by issuing shares and retainer earnings) of th& damded by the risk weighted assets

! The equity capital ratio calculated with equityatebt at their face values in the balance sheleanis
shows also a decreasing trend over time but ngreoounced as the ratio at current prices. Thespric
adjusted equity ratio is higher than the accounting during most of the time period but the twadosat
converge at the end of the period.

12 Figure 1B does not include foreign branches, sihey are not obliged to provide information on
regulatory capital to the Bank of Spain, since tapital requirements must be fulfilled by the
consolidated group they belong to at their corradptg home country. Also, and in order to avoid the
effect of outliers, the computation of the averafi¢he solvency ratios has been carried out wizgugi
the variable at 5%.

3 Gropp and Heider (2010) specifically focused tsveer whether capital requirements are a first
determinant of banks’ capital structure.
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(RWA)™. The solvency ratio remains much more stable twe than the equity ratio,
specially the median and the weighted average sabfighe distribution that remain
around values of 11.5% from 2000 to 2007 (FigureA)BThe simple mean of
individual banks’ ratios is above the weighted maad above the median values of the
distribution, indicating that small banks keep omerage higher solvency ratios than
large banks. However the differences are reduced time, indicating the convergence
of solvency ratios among large and small banksufiei@B).

3.2. Interest rate of loans

The other dependent variable in our analysis isatferagdnterest rate on bank
loans, model (4). The interest rate is calculatedha ratio between the interests from
loans charged by the bankn yeart and the average of the outstanding loans at ttie en
of yeart-1 andt. The descriptive statistics of this variable arespnted in Figure 2. The
interest rate of loans starts at a level around e early nineties and goes down to
5%, just before Spain joined the Euro zone. Inyibars 2000’s, the interest continued
to decline with a lower value slightly above 3%,ymar 2005, and rose again in 2006
and 2007. The introduction of the Euro sharply dased the official interest rate for all
banks in the Monetary Union (from 8%, which was #table official interest rate of
Bank of Spain in years 1993-1997, to 4.15% in 19%8&r 1998, the average official

interest rate in the Euro-system decreased to 3.01%

The linear and the weighted averages of interéss racross banks are very close
along the whole period, and also close the medidheoyear distribution (Figure 2A).
However, there is evidence that small banks chhrgeer interest rate on loans than

large banks, since the linear mean is slightly érghan the weighted one.

The coefficient of variation of the interest ratddoans shows a time increasing

trend, suggesting a relative divergence in theraésterates of loans among banks over

4 Regulatory requirements on the solvency ratiotfier Spanish banks do not have to be fulfilled by
individual banks but by the consolidated finanagmbup they belong to. However, we are able to
construct and use the individual (i.e. non-constéid) solvency ratios because individual banksigeov
information on their risk weighted assets and arirtbapital instruments (which is latter aggregated
determine the consolidated capital ratio). We cbdosuse these individual ratios since they mayaion
more information of the behavior of individual banthan the common consolidated solvency ratio, if
individual banks were relatively autonomous in thegerating activity.
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time (Figure 2B). The divergence across interetsrancreases to a level above the
trend in the years of lower average interest réesl of the period), maybe because
banks change their commercial policy increasingdpet differentiation as a way of

softening competition and maintaining relative firofargins.

3.3.- Explanatory and control variables

One of the hypotheses to be tested is that theéyecapital of banks is sensitive to
the evolution of profits as a source of retainexhiegs (equation (3)). We measure the
Profitability of banks with the variable return on ass®OA, calculated as the ratio of

net profits over total assets (lagged one period).

Below, we briefly describe the control variableglied in model (3) on the
determinants of the equity capital ratio. Descvipstatistics are shown in Table 1.

Growth opportunities. It can be expected that banks with higher growtpoofunities
will tend to be less leveraged than non-growingkisamecause higher levels of equity
capital put high growing banks in a better posittongrasp the opportunities as they
appear (Flannery and Rangan, 2006). The variablarmmly used in the literature to
capture growth opportunities has been the markbbtik ratio, but many banks in our
sample are not listed in the stock market and,,thusre is no information of this
variable (in particular, none of the saving bangslisted®). As an alternative, we
propose to capture the bank’s growth opportunivéd a productivity measure. The
bank-level productivity measure is taken from Magliver, Ruano and Salas-Fumas
(2011). It is estimated as the total factor prooitgt parameter of the bank in yegd.
Banks with higher productivity parameter can besodered in a better position to
invest and growth (Hopenhayn, 1992).

Loan Loss provisions (LLP). Regulation obliges banks in Spain to set prowsio
periods of high credit growth to compensate foreeted future losses in periods of low
growth (anti-cyclical provisions). We use the vhhel LP/Assets as explanatory of the

'3 savings banks represent half of the number bankgei sample in 2007.
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capital ratio to account for the cyclical conditsoof the economy and the possibility of
banks using provisions to smooth profits and dindseover time. The expected sign of

the coefficient of this variable is undetermined.

Business Risk. In general, it can be expected that equity chpiihbe higher in riskier
than in safer banks, as a way of reducing the égdemost of bankruptcy or financial
distress. A commonly used variable to measure itheaf the firm is the volatility of
the stock price returns (Gropp and Heider, 200@nikéry and Rangan, 2008). Since
many of our banks are not listed, this measureistf is not available for us. As an
alternative, we consider the ratio of the risk-inegl assets over total assets,
RWA/Assets. Riskier banks will have to increase regulatorypitzd to meet the
minimum requirements in the capital ratio. Howewbey can do so increasing equity
or increasing debt-like capital instruments. Fas tleason, it is recommendable to add

the solvency ratio of the bank as an additionatrcbwariable.

Solvency. The solvency of the bank is measured by its regufatapital relative to the
risk weighted assets, referred tosabsency ratio. Both, the regulatory capital and the
risk-weighted assets are computed according tolBaBanks with lower values of the
solvency coefficient irt-1 might be eager to raise the weight of their aguy capital.

If the response consists on issuing new capitedtain more profits (more core capital),
we should expect a positive sign between solvendycapital ratios. However, if they
were to boost the Tier 2 capital (limited in BaHél that consists in debt like capital
(subordinated debt, general provisions and revalaeserves), the increment in this
supplementary capital could decrease the equitijataptio. Therefore, the sign of the
coefficient for this explanatory variable can infoebout the preferred choice of banks

to fulfil the capital regulation, equity or debkdi capital.

Size. The size of the bank is measured by the totatsagsst-1 (at constant prices
of 1992), expressed in logh Assets. Larger banks can have better (and cheaper)
access to financial markets and they could opesdtte lower capital ratios since, if
more capital was needed, they could respond issoévg shares. Alternatively, the
larger size could be tied to more complex balate®ets, which are optimally financed
with a larger proportion of equity capital. Thenefpwe do not have any expectation for

the sign of the coefficient.
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The second hypothesis to be tested is that theestteate of bank loans is
sensitive to the level of equity capital in theastg state situation. Therefore, the main

explanatory variable of interest in model (4) is #yuity capital ratioKE.

The interest rate of loans will be determined byak up on the marginal cost of
lending. The marginal cost includes the operatind the financial cost of the bank.
Interest rates of loans will evolve over time agsult of changes in the official interest
rate, the same for all banks, so we will use timmhy variables to control for it. The
cost of funds is also expected to vary with th& asthe bank, so we use the variables
Loan Loss provisions (LLP), RWA/Assets and Solvency ratio, as control variables in
model (4). We assume that the marginal operatirsgg obbanks can be different for
banks with different productive efficiency and/arsts of inputs. Thus, we include as
additional control variables in the interest ratgiaionProductivity and Salary. The
measure of banks’ productivity was defined abovee Variable salary is calculated as
the ratio of personal expenses over the total nunobéank employees. It can be
expected that more efficient banks will have lowearginal operating costs and,
therefore, will charge lower interest rates on B#ran less efficient ones. The effect of
salaries in the interest rate is undetermined,eshigher salaries can be interpreted as

higher operating costs or as higher quality ofl#®ur services.

The average interest of loans can also vary adrasks due to differences in the
composition effects of the loan portfolio and /dfferences in the sources of funds
with which loans are financed. One relevant featfré¢he Spanish banking industry
during the period of study has been the extraorgiexpansion on mortgage loans,
financed with the issue of mortgage-backed seesritbo, we add as control variables
of the interest rate equation either the proportainmortgages over total loans,
Mortgages, or Securitization, equal to the ratio of mortgage-backed securities total

assets of the bank.

4.- Empirical results
4.1. Regression approach

Equity capital
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The empirical formulation of model (3) with all tlegplanatory variables, including the

control ones is formulated as follows:

KE;, =a, + 1-A)KE, _, + y,ROA _, +,In Productivity, _,+y,LLP / Assets,
+y,Solvency,,_, + V;RWA/ Assets,,_, + y,In Assets, _, +77, + &,

(6)

We include time dummy variableg;] and banks’ fixed effects;), the latter to control
for unobservable heterogeneity that might biasasimate of lambda (underestimate
speed of adjustment (Lemmon et al. 2008, GroppHaider, 2010)).

The estimation is performed considering the vaeaBroductivity and (equity)capital
ratio as endogenous so, their values are instrumenteglinBtruments used are, for a
bank i, the average productivity and the average cap@tbs of the rest of banks
different toi. This kind of instruments is used in Berry et E¥5) to estimate demand
functions. Productivity studies have shown that #meount of intermediate inputs
consumed by firms is also expected to be correlatgld the level of productivity
(Levinsohn and Petrin, 2003). Thus, we use the mdipgres in office supplies by each
bank as an instrument of the productivity variafilee model has been estimated using

the two-step instrumental variables. Table 2 reptire results of the estimation.

Column | of Table 2 shows the results of the ediibmafor the basic model. The other
columns present robustness and complementary seslifte lagged equity capital
variable has a positive and significant estimateeffeccient. This supports that banks
gradually approach to the target equity capitabrafhe estimated coefficient of this
variable is close to 0.6, which implies a speeddjfistment), in the capital ratio equal
to 0.4 (1-0.6), from (3) and (6). Therefore, onrage Spanish banks contribute every
year in 40% to close the gap between the curredttha target capital ratio. This
estimation is line with the speed of adjustmentoigd in empirical studies with data
from US banks (Berrospide and Edge, 2011).

The coefficient associated to the lagged profitgbWariable ROA), as a proxy of
retained earnings, is also positive and significdrtis result is consistent with the
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prediction of the pecking order theory, which potslithat retained earnings are
preferred to new shares issues as a source ofyerppital. The long term marginal
contribution ofROA to the target equity capital ratio is 0.375 (001%0). This means
that a bank with &0A one standard deviation above the ave@@& of the industry
will have a permanent equity capital ratio highwart banks with the average industry
ROA. The estimated coefficient of the varialbté/A/Assets is negative and marginally
statistically significant, that is, there is nod@smce that the equity capital ratio increases
with the risk profile of the bank. The coefficient the Assets of the bank is not
statistically significant, which means that theesof the bank does not affect the choice
of the target equity capital ratfo The estimated coefficient for the rest of exptana
variables Productivity, Solvency andLLP/Assets are all not statistically significant.

The banks’ fixed effects variables have an impdr@mtribution to the explanatory
power of the model indicating that there are unole® bank-specific variables that
determine in an important way the target equityiteapatio of banks. The estimated
coefficients for the time dummy variables (not népd) are positive and significant in
1994 and 1995 and negative and significant from52@0wards. This result suggests
that the Euro brought conditions (financial stapjliower expected costs of financial
distress) for a lower target in the equity capitlo of banks, compared with the pre

Euro period”.

The estimations of Column Il and Column III are fobustness purposes. In column Il,
we change the instruments of the lagged equitytalapatio. Here, we consider the
lagged values of thgolvency ratio and thdRWA/Assets ratio and we exclude them from
list of the explanatory variables. The basic resuémain unchanged. The estimated
coefficient of the lagge®OA variable continues positive and significant (althlo now
only at 10%). In column Ill, the robustness exerasnsists in lagging the explanatory
variablesSolvency and RWA/Assets variables two periods (instead of one) so thay the
are not contemporary with the lagged equity rakiothis estimation, the estimated

coefficient of the laggeBOA is not longer statistically significant, but theetficient of

'8 The results on the relationship between size eftthnk and capital ratios are mixed in the litegtu
Berrospide and Edge (2011) find a positive and i@t effect of size on capital ratios. Contrgyil
Flannery and Rangan (2008) and Berger et al (2@ negative and significant effect.

" Kashyap et al (2010) report an increase in théalaptio of US banks from 6% to 11% in the period
1990-20009.
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lagged Productivity turns out to be statistically significant. Thissué might be

explained by the high correlation that is expettetiveen productivity and profifs

Finally, the estimation reported in column IV igtbame than the estimation in column
| but the bank dummy variables are replaced byharajroup of dummy variables that
capture a list characteristics of the banks, sustsiaé® (small, medium and large
(omitted)), ownership (saving banks, foreign brascand commercial banks (omitted))
and geographic market scépglocal, regional and national (omitted)). The mstied
coefficient for the lagged equity capital ratianmsich larger than in the estimations with
banks’ fixed effects, confirming the bias in thdimstion of the cost of adjustment
coefficient of the model when not controlling fonabservable characteristics of the
banks. Foreign branches of banks and small banks addower target equity capital

ratio than national banks and lower than large bardspectively.
Interest rates of loans

This section presents the results of the economesiimation of model (4) on the
determinants of the interest rate of loans charfgedanks. Our main interest is in
testing whether banks with higher equity capitarge higher interest to their granted
loans and if the magnitude of the effect is in liwéh the predictions from the

Modigliany-Miller theorem.

The full econometric formulation of the model to éstimated, including the control
variables, is the following,
. =B, + BKE , +5,InProductivity, , +5,Salaries, + 5,Securitization/ Assets,, +

7
B;LLP [ Assets, + S, Solvency coef, + B,RWA/ Assets,, + B, In Assets, +77, + €, ()

8 Another robustness result, not reported is th@nesibn of the models with equity capital ratios
calculated at book values instead of the capitadsat constant prices used in the estimatiorngable 2.
With accounting values the speed of adjustmenthan d¢apital ratio is slightly lower, 0.38, and the
estimated coefficient of thROA variable larger, 0.21, and more statistically gigant. Therefore the
main conclusions about the relevance of the peckndgr theory in the capital adjustment decision of
banks remain unchanged.

19 Banks are defined dsrge banks if they are between the"6snd 108 percentliles of the distribution
of total assetsSmall banks if they are betweeff and 33' percentiles and the rest of banks are classified
asMedium banks.

? Banks are classified according to the geograplsizape of their business Kational (37% of deposit
share in 2002), when they have branches in 90% @50 Spanish provincekocal (16% of deposit
share in 2002), when the bank concentrates 90%eobtanches in a single province, dajional, all

the rest.
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We include time dummy variableg{) and, to control for unobservable heterogeneity,
banks’ fixed effectss{). We use the same instruments Ryoductivity and (equity)
Capital ratio as in the equity capital equation. Additionallyyoguctivity is
instrumented with the expenditures in office sugplby each bank (Levinsohn and
Petrin, 2003). The model has been estimated ubmgwo-step instrumental variables.

Table 3 reports the results of the estimation.

The estimation reported in column I, includes tlpiity capital ratio as the only
explanatory variable, in addition to time and banksed effects. The estimated
coefficient of the capital ratio variable is 0.0dignificant at the 1% level. This value
implies that an increase of one percentage poirthénbanks’ equity capital ratio is
translated into an increment of 4.7 basis pointth@interest rate to bank loans. This
estimate is in line with the calibration of the giaal effect of equity capital on the
interest rate of loans obtained by Kashyap et 8l@2 in the context of USA’s
financial markets and tax institutions (2.5 to Basis points).

The estimation presented in column Il coincideshwiite empirical model in equation
(7). The estimated coefficient of the equity cdpitatio continues positive and
significant although the estimated value is now3@.0 Two control variables,
LLP/Assets and Securitization/Assets have statistically significant coefficients (with
positive and negative signs, respectively). Thaskls with higher loan loss provisions
(i.e. banks with riskier loans) charge higher iestrrates and securitization appears to
reduce the interest rate of bank loans. Since geation involves mortgage loans
which are less risky than non-mortgage ones, iunslear whether the negative
coefficient of theSecuritization/Assets variable responds to the securitization process

itself or it just reflects the expected lower iggrin more secure loans.

To clarify this issue and for robustness purposesreport estimations in column ll|
that replaces the variablgecuritization/Assets by the variableMortgage/Assets. The
estimation results are practically the same thaseldiscussed in column Il although,
RWA/Assets has a positive and significant coeffitieln IV, the Mortgage/Assets
variable has, as in col Ill, a negative and sigaifit coefficient but the coefficient of

Securities/Assets is not statistically significant. Finally, we canclude that interest
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rates are lower for safer mortgage loans, but gemtion does not havper se any
effect on the interest rates. Banks price riskh@ interest of loans: safer (mortgage)
loans are charged with a lower interest rate, whiskier one (higher loan loss

provisions ratio and higher risk-weighted ratiog aharged with higher interest rate.

Finally, the specification reported in column V leges bank dummy variables by
banks’ characteristics. We find that foreign braskharge, on average, lower interest
rates on loans than national banks and that sraakdcharge higher interest rates than
larger banks. On the other hand, national banksgehhigher interests on loans, on

average, than regional and local banks.

In all the estimations, the coefficients of theditlummy variables (not reported) show
the decreasing time trend anticipated by the detbeei information from Figure 3A. In

years 2004 and 2005 the coefficients of the timerdies reach the highest absolute
value, being the interest rates on average 7.7eptge points lower than in 1993,

controlling for the rest of explanatory variables.

The econometric analysis just presented providgsiraral evidence that the level of
profits of banks conditions the path towards thegloun equilibrium equity capital ratio
(pecking order theory). It also supports the vidvatthigher equity capital has a
marginal effect in the cost of credit in the lineegicted by the corporate tax gap
between equity and debt (Modigliani and Miller thesm with taxes). Now we turn to
study the effect of a change of the capital ratidhee demand of loans.

4.2- The capital ratio and the demand of loans and interest rate: A simulation exercise.

This section examines the effect of equity capiggulation on the aggregate bank
credit, taking into account competition among indiial banks and the competition
between bank credit and other sources of finanee fonds or retained earnings). The
analysis is based in a simulation exercise thadgen the parameterized model of the
Spanish banking industry proposed and estimatedMiaytin-Oliver (2010). The
estimated parameters include the elasticity ofddmand of bank loans to the interest
rate for the representative bank, which is equat4td34; and the elasticity of the

aggregate demand of bank loans to a general chartge interest rates set by all the
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banks, which is smaller and equal to -1.176. Thplies that the price-elasticity is

higher at the bank level than at the aggregatel.l&\ee reason can be explained as
follows: when one bank increases the interest shteans, potential borrowers can go
to the other banks since the competing banks afiperfect substitute loans. When all
banks raise the interest rate simultaneously dudotoexample, an external shock
common to all of them, the substitution is betwdmmk loans and the alternative
sources of finance. Then, the substitutability aghtwans from different banks will be

higher than the substitutability among bank loams aether sources of finance.

The simulation exercise with the complete paranmgdrmodel proceeds as follows.
We fix the values of the exogenous variables ofntloelel at their average values for the
Spanish economy during the period 1997-2003, agegrd Martin-Oliver (201G}
Also, and consistently with the findings in Drisc(@004) and Berrospide et al. (2011),
we assume that the total assets and liabilitighe@tconomy (which include bank loans
and deposits) grow at the same rate as the GDM, Mre simulate the effect of a
tougher regulation of capital requirements. To do we consider that demanding a
higher equity capital ratio to banks increasesvilegghted average cost of funds in a
range between Obp and 25bp. This range is the Haaheesults from an increment in
the equity capital ratio between 0 and 5 to 8 peage points in the table of values
elaborated by Kashyap et al (2010). Using the daitim conditions of the model, we
are able to solve for the endogenous variablesadnain their optimal values for an

individual bank.

The evolution of the simulated equilibrium intereates resulting from the marginal
increments in the cost of funds are shown in Fidule A summary of the changes in
some selected variables resulting from an incremérihe cost of funds of 25 basis
points is presented in Table 4. The equilibriunenest rate of loans increases from
7.53% to 7.87%, that is, a raise of 34 basis pdiht38 %). If we had predicted the
change in the interest rates of loans using thémaresulting from the estimated price
elasticity of -4.134, then the increment of 25 bagsvints in the cost of funds would
imply a 33 basis points increase in the interet& od loans (from equation (5): 4.134
/(4.134-1))x25 = 33), very close to the 34 basis{zoobtained with the simulation.

2L Interbank interest rate')): 4.5%; GDP growthGDPG):3%:; Cost of Equityrf=12%); Physical Capital
per Branch(ky): 358; Salary per worketw): 16; risk premium(rp ): 1.2%.
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The simulated increment of 34 basis points in theréest rate of loans that results from
the increment in 25 basis points in the weightedt af funds for banks is also
consistent with the increment predicted from thenecnetric results of Table 3, which
give the marginal effect of a higher equity caprtio on the interest rate. The way to
reconcile the results is by keeping in mind thatiticrement in the cost of funds comes
from a higher equity capital ratio. Going back lte talibration results of Kashyap et al
(2010), an increment in the cost of funds of 25%peints could be the consequence of
an increment in the equity ratio of 5 to 8 percgataoints. Taking into account the
estimated coefficient of the equity capital ratiddd42 in Table 2, a 5 to 8 percentage
points of increase in the equity ratio implies anorement in the interest rate of loans
between 21 (5x4.2) and 33.6 (8x4.2) basis points.

The summary of simulated equilibrium values in Eall includes other
competitive decision variables of banks BranchekAavertising capital, as well as the
Total Bank Loans also in the old and new equilirifsee also Figure 3). In
equilibrium, an increment in the cost of funds bBft#asis points implies that the number
of branches increases in 0.29% and the advertsapgal increases in 1.34%, relative
to the base scenario. The aggregate demand of loank in the new equilibrium
solution (cost of funds 25 basis points higher)relases in 4.17% (from 81.9% to
78.8%) of the total financial resources of the @roy. This means that the increase in
the interest rate of loans in the new equilibriurduces bank borrowers to substitute
bank loans for other sources of funds to financartimvestments. As the higher
requirements of equity capital apply to all bardd$,of them experience the increment
in the cost of funds resulting from the new reguigatrequirements. For this reason, a
generalized higher cost of funds does not changertirket share of individual banks
but it changes the aggregate market share of ioaih® total funds available to finance

investment.

It is of interest to compare the simulated changehe aggregate demand of
bank loans with the predicted value, taking intocamt the change in interest rate and
the estimated elasticity of the aggregate demarishok equal to -1.176. The 25 basis
points increment in the cost of funds implies acrément in interest rate of loans of
4.38%, according to the simulation results repoitedable 4. Then, the predicted

decrease in the aggregate demand of loans frorestiteated price elasticity would be
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equal to -5.15% (4.38 x (-1.176)). This value ightdar, in absolute terms, than the
absolute value of 4.38% obtained in the simulaérercise. The difference between the
two estimates can be explained by the incremeatiuertising capital and branches that
occurs at the same time that the increment in tiverast in deposits, since higher
advertising capital and more branches have a pesfifect in the demand of loans that

compensates, in part, the negative effect of thbdriinterest rate.

6. Conclusion

This paper aims to evaluate the potential costs fdemanding more equity in the
regulatory capital to banks, providing empiricald@nce from Spanish banks on how
these banks adjust their equity capital ratios amdhe long-run relationship between
the equity capital and the cost and the demandeobéink credit. The analysis presented
in the paper support the relevance of the methgudd distinction between the flow
and the stock costs of equity capital regulatiomlenlay Kashyap et al (2010). Each cost
respond to a different market perturbation: infaioraasymmetries, in the case of the
flow cost, and different taxation of the cost obtland equity, in the case of the stock
cost. Therefore, the minimization of these costdl wequire differenced policy

responses.

The evidence on potential flow costs provided bg paper is that Spanish banks
gradually adjust their equity capital ratio andttthee magnitude of the changes to adapt
the capital ratios to the desired levels is posijivassociated with the profitability of
banks. This suggests that retained earnings aferpgé to new share issues as a source
of equity. The transition period for fully complgrwith the new equity requirements
set by the regulation ( as in Basel lll) may resptimthe purpose of reducing such costs
by facilitating banks to raise additional capitgldradual earnings retentions instead of

issuing new shares.

The second empirical evidence of the paper is llaaks translate the higher cost of
equity capital to the interest rate of loans arat the magnitude of the translation is
compatible with what can be expected under the Wl@hi and Miller theorem in

presence of taxes. In particular, Spanish bank®ase in 4.2 basis points the interest
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rate of loans for each additional percentage pointhe equity capital ratio (the
prediction from a pure tax effect would be 3.5 bg®ints in the period of study since
the tax rate of corporate taxes during the timaodewas 35%). The support to the
Modigliani-Miller theorem with taxes in the evali@at of the long-term effects of
higher equity capital reduces the uncertainty altoeitmagnitude of the costs and sets

an upper bound to such magnitude.

The upper bound on the expected increase in theafosank loans resulting from
higher equity capital regulation is confirmed by tresults of a simulation exercise
based on a calibrated model of the Spanish bankwdgstry that provides the
equilibrium solutions for prices, quantities and nagement variables (such as
advertising capital and branches), in response ¢baage in the cost of funds for the
banks. The bound, however, may be lower than thatd in the econometric estimates
because the simulation results suggest that), ditiad to the interest rate of loans,
banks adapt other competition variables (advegisxpenditures, number of branches.
The simulation exercise also reveals the contradnothe demand of bank credit that
would result from the higher interest rate of laaMge estimate that a regulatory
increase of 5 percentage points in the equity ahpétio of banks would result in a
contraction of credit for the whole economy of ardu4%. That is around 0.8
percentage points of contraction in the stock afkbaredit per percentage point of
increase in the equity capital ratio. This figueggot be interpreted as the magnitude of
the contraction in the total amount of funds avadédafor financing investment and,
therefore, a contraction in the investment itsatice bank credit may be substituted by

other sources of finance.

The empirical analysis of the determinants of theity capital ratio and the interest rate
of loans in Spanish banks provides additional tesaflinterest. We find that the equity
capital ratio of Spanish banks has been lower oerame after the Euro. Our
interpretation is that Spanish banks valued paditithe contribution to financial

stability (lower expected costs of financial diss¥ brought by the Euro and, for this
reason, modified their target equity capital raboa lower value than in the pre-euro
period. We also find that small banks does perm&ynemaintain higher equity capital

ratios and charge higher interest of loans thageldvanks (although the economic

relevance of the difference is small). Therefongjrdy the period of study there is no
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evidence of a full converge in equity capital rat@nd interest rates among banks in
Spain. Small banks manage to be competitive andveum a context of lower gross
intermediation margins, as a result of the moreflaancial conditions, by charging
higher interest rates for their credit to compemsamore expensive finance than large
bank$?

The social costs of the new regulatory regime atetime only relevant in the political
economy of the capital regulation of banks. Anottedevant aspect is the cost for the
shareholders of banks of higher equity capital ddeais and, therefore, from lower
leverage within the total equity capital of bank#ative to the regime before Basel Il
Suppose that the shareholders of banks collectr all substantial part of the corporate
tax benefits of debt versus equity finance. Cefeaisbus, the permanent substitution of
one euro of equity for one euro of debt in theltaggulatory capital of a bank implies
an increment in the value of the bank equal, irs@mé value terms, to the tax ratelf

all the gain goes to the shareholders, the reternupit of equity as a function of the
debt to equity ratid is, in present value terms, equalli@ This means that a debt to
equity ratio of 4 in the current Basel Il regulatiof capital (2 percentage points of
equity in the total regulatory capital ratio of 8%jplies a tax return for the
shareholders of banks, in present value terms20%dlif the tax rate is 30%. If Basel IlI
regulation lowers the leverage ratio within theulatpry capital to 1/3, the tax-return

goes down to only 10%.

Even if shareholders of banks collect only onetfoe of these tax gains from leverage,
because competition forces them to share the gathghe customers, the numbers are
high enough to explain the concerns of banks foagital regulation that limits much
more than before the leverage ratio within the laguy capital ratio of banks. In any
case, the exploration of the potential private €o$tthe new capital regulation of banks

is an issue for future research.

22 Kashyap et al (2010) justify their evidence oftfégequity capital and higher interest rates ofigofor
small banks in the USA by saying that small baniabably are more active in relational banking than
large ones and, for this reason, they grant loans imarket environment that allows for more
personification and differentiation of the activityWe find no evidence of differences in the equdypital
ratio and the average interest rate of loans betweenmercial and saving banks.
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Table 1. Descriptive statistics of the main vamghlised in empirical models.

Mean Weig\;/gted Std.Dev.  10th Perc. 25th Perc.  50th Perc.  75th Perc.  90th Perc.

Capital Ratio (%) 9.07 5.05 6.46 341 5.21 7.44 10.54 16.16
Loan Interest Rate (%) 7.39 5.52 3.46 3.70 4.65 6.08 10.07 12.77
Productivity 2,137 3,143 1,150 974 1,313 1,840 2,711 3,678
ROA 0.67 0.87 3.16 0.03 0.45 0.89 1.30 1.91

LLP/Assets (%) 0.36 0.30 0.37 0.01 0.13 0.29 0.49 0.75

Salaries (th€ 1992) 35.24 36.80 9.01 28.23 30.00 32.95 37.92 43.58
Securitization/Assets (%) 3.57 8.59 6.95 0.00 0.00 0.00 3.80 14.16
Mortgages / Assets (%) 41.17 48.27 22.44 3.47 24.11 45.59 59.08 67.67
Solvency Coeff (%) 14.63 11.70 8.27 8.93 10.17 12.19 16.61 24.74
RWA/Assets (%) 57.17 69.99 23.69 22.49 43.10 58.44 75.75 87.24
Assets (M€ 1992) 7,142 60,100 18,830 270 725 2,046 5,421 13,480
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Table 2. Determinants of the equity capital rabbbanks

The estimates of this table correspond to the esitom of Equation (6) controlling for time effecsd clustering
standard errors at the bank level. The sample ¢é$id992-2007. Specifications (1), (II) and (likclude bank fixed
effects whereas Specification (IV) includes dummgriables that identify savings bank, foreign brasch
small/medium-size banks (default: big banks) argloreal and local banks (default: banks operatintionaide).
Columns below (1) present the Coefficient and Stashd&rors (S.E.) for the basic specification, (Hytruments the
capital ratio with the Solvency coefficient and th&o of Risk Weighted Assets with respect to ASERYWA/Assets);
(1) substitutes the first lag of the variablesi&mcy and RWA/Assets by the second lag of thesabi@s and (IV)
substitutes bank fix-effects by dummies identifyimank characteristics. Asterisks refer to signifiza levels: )
significant at 1%; {) significant at 5%:;") significant at 1%.

I n mn [\")
Coefficient S.E. Coefficient S.E. Coefficient S.E. Coefficient S.E.
Capital ratio ¢ 1 0.596 *=  0.066 0.568 = 0.223 0.535 ==  0.068 0.883 *=  0.031
In Productivity 0.007 0.005 0.004 0.034 0.011 =  0.005 0.006 =+  0.003
ROA ., 0.153  ** 0.069 0.144 +  0.074 -0.018 0.105 0.100 0.063
LLP/Assets ;.1 0.309 0.424 -0.167 0.478 0.575 0.369 0.385 0.520
Solvency Coeff 4 -0.008 0.025 0.022 0.023 -0.022 0.019
RWA/Assets 1.1 -0.017 + 0.009 -0.019 0.010 -0.008 + 0.005
In Assets ., -0.005 0.006 -0.008 0.008 -0.005 0.006
Savings bank -0.001 0.002
Foreign Branch -0.014 =+ 0.005
Small Size 0.012 *==  0.003
Medium Size 0.003 =+  0.001
Regional Bank 0.000 0.004
Local Bank -0.002 0.003
Fixed Effects YES YES YES NO
Time Effects YES YES YES YES
R% (%) 85.09 84.74 86.20 80.09
N Observations 1643 1643 1506 1643
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Table 3. Determinants of the interest rate of Hanks.

The estimates of this table correspond to the esiim of Equation (7) controlling for time effectbie capital ratio
and productivity of each bank are instrumented wihexpenditures of office stationary and with tneerage of
these variables for the rest of competing banks.cWister standard errors at the bank level. Theptameriod is
1992-2007. Specifications (1), (I1), (Ill) and (IMhpclude bank fixed effects whereas Specificatid) includes
dummy variables that identify savings bank, forelganches, small/medium-size banks (default: bigkjpand
regional and local banks (default: banks operatimgtionwide). Specification (Ill) substitutes thetioa
Securitization/Assets by the ratioMortgages/Assets and specification (IV) includes both of them at Haene time For
each specification, we show the Coefficient and &iah Errors (S.E.). Asterisks refer to significateeels: ()
significant at 1%; {) significant at 5%:;") significant at 1%.

| 1] ] \ \Y
Coefficient S.E. Coefficient S.E. Coefficient S.E. Coefficient S.E. Coefficient S.E.

Capital Ratio 0.047 == 0.155 0.037 = 0.018 0.042 = 0.017 0.042 = 0.017 0.022 = 0.013
In Productivity -1 0.000 0.003  0.003 0.002  0.003 0.003  -0.001 0.002
Salaries (th€ 1992) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Securitization/Assets -0.031 =+ 0.007 -0.005 0.006  -0.034 =+ 0.007
Mortgages / Assets -0.069 == 0.008  -0.069 *= 0.008
LLP/Assets 0.523 == 0.162 0.508 =+ 0.152 0.502 == 0.153 1.201 =+ 0.153
Solvency Coeff -0.005 0.012 0.000 0.011 0.001 0.011 -0.002 0.010
RWA/Assets 0.000 0.004 0.010 =  0.004 0.010 =+  0.004 0.000 0.002
In Assets (th€ 1992) -0.002 0.002 -0.002 0.002 -0.002 0.002
Savings bank 0.000 0.001
Foreign Branch -0.013 =+ 0.004
Small Size 0.009 =+ 0.001
Medium Size 0.003 =+ 0.001
Regional Bank -0.007 =+ 0.002
Local Bank -0.006 =+ 0.002
Fixed Effects yes yes yes yes no
Time Effects yes yes yes yes yes
R? (%) 89.97 90.33 91.50 91.49 80.75
N. Observations 1643 1643 1643 1643 1643
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Table 4. Simulated equilibrium values for selectadiables in a base scenario of the
Spanish banking industry and in a new scenario @&hbasis points higher weighted
cost of capital for banks.

This table shows the results from the simulatioa @6 bp increase in the weighted cost of capfthboks using the
partial equilibrium model of banking competitionepented in Section 5. The first column refers lével of the
weighted cost of capital simulated in the exereisd the last row shows the growth rate of eachab@idue to the
increment in the weighted cost of capital. From 2ffkto the 4" column, we present the values of the loan interest
rate, branches and advertising of a bank that miamtthe market share of 1% of the financing sauaiethe
economy. Finally, the last column shows the volwhéotal loans granted by banks before and afterctiange in
the cost of canital.

Weighted SIMULATION FOR A BANK HOLDING 1% OF MARKET SHARE

Cost of L int t rat TOTALBANK

oan interest rate

. isi LOANS

Capital (%) (%) N.Branches Advertising

4.50 7.53 1,532 82,735 236,171,520

4.75 7.87 1,536 83,846 226,328,376
Growth Rate (%)

5.56 4.38 0.29 1.34 -4.17

All the variables are expressed either in percenpagnts (when specified) or in thousands of cartstaros of 1992.
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Figure 1.A. Descriptive statistics of capital ratmf Spanish banks: Equity capital
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Figure 2. Descriptive statistics of interest ratéoans of Spanish banks

A. Linear Average, Weighted Average and Median
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Figure 3. Results from the simulation: Increas2mbasic points in the weighted average cost atalap
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