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Abstract

Using a large database of bank financial statements, this paper investigates the determinants of the bank lending
channel (BLC) of monetary transmission in Brazil between 1995 and 2012. I extend the standard empirical
approach in two main ways. First, I apply a micro-founded strategy for disentangling demand from supply shifts
in credit. Using this identification scheme, I show that lending supply is negatively correlated with the short-term
market interest rate over the long period. The sensitivity of credit supply to monetary shocks is not related to
the bank characteristics generally used in the empirical literature, whereas a proxy of the individual bank external
finance premium (EFP) tends to capture financial constraints better than size, liquid assets or capitalization ratios.
However, the patterns of the BLC have changed since the onset of the global financial crisis. In the post-crisis
period, the money market rate does not affect the lending supply of the average bank anymore, while small banks
and those lacking access to long-term funds appear more sensitive to monetary shocks in some estimations. Second,
I check whether several types of uncertainty may drive the BLC, beyond liquidity risk. Over the long period, I find
evidence that higher market risk borne by banks’ securities portfolios (captured by a longer duration of public debt
bonds) and lower uncertainty in the money market (captured by a lower volatility of rates) appear to consistently
enhance the effectiveness of monetary policy through the BLC.

Keywords: Risks, Monetary policy transmission, Bank lending channel, Identification of supply shifts, Panel
data, Brazil

JEL Classification: E44, E52, F4, G21
Résumé

Utilisant une large base de données sur les états financiers des banques, ce papier examine les déterminants du canal
du crédit bancaire (CCB) dans la transmission de la politique monétaire au Brésil entre 1995 et 2012. J’élargis
I’approche empirique standard de deux fagons. Premiérement, j’utilise une stratégie micro-fondée pour différencier
les déplacements de la demande de crédit de ceux de I'offre. Au moyen de ce schéma d’identification, je montre que,
sur le long terme, 'offre de préts est négativement corrélée avec le taux d’intérét de court terme. La sensibilité de
Poffre de crédit aux chocs monétaires n’est pas liée aux caractéristiques des établissements bancaires généralement
utilisées dans la littérature empirique. Ainsi un proxy de la prime de financement externe des banques tend a
mieux capter les contraintes financiéres que la taille, les ratios de liquidité ou de capital. Néanmoins, le mode de
transmission via le CCB a changé depuis I’éclatement de la crise financiére globale. Suite a cette derniére, le taux
du marché monétaire n’affecte plus l'offre de préts de la banque moyenne, alors que les banques de petite taille et
celles ayant un accés restreint aux ressources de long terme apparaissent plus sensibles aux chocs monétaires dans
certaines estimations. Deuxiémement, je teste si divers types d’incertitude autres que le risque de liquidité ont une
influence sur le CCB. Empiriquement, sur le long terme, plus le risque de marché dans le portefeuille de titres des
banques (capté par une duration plus longue des obligations d’état) est élevé et plus Uincertitude sur le marché
monétaire (captée par la volatilité des taux courts) est faible, plus la transmission de la politique monétaire via le
CCB apparait comme efficace.

Mots clé: Risques, Transmission de la politique monétaire, Canal du crédit bancaire, Identification des déplace-
ments de 'offre, Données de panel, Brésil

Codes JEL: E44, E52, F4, G21



Non-technical summary

The bank lending channel (BLC) is a mechanism through which monetary policy shocks are transmitted
to the real sector via shifts in the banks’ lending supply. The higher the sensitivity of banks’ credit supply
the more active the BLC is, and the more effective monetary policy tends to be. As it is well established
that the real sphere is affected to some extent by credit availability, the BLC is crucial to policy-making:
if it is not active, central banks may lack an important tool to stabilize inflation; but if the lending supply
is too sensitive, the BLC might give rise to a sudden process of overheating or a sudden stop of economic
activity -increasing the volatility of output.

In Brazil, the authorities’ interest in the effectiveness of monetary policy transmission via the BLC has but
increased. The ratio of bank credit over GDP has risen from barely 25% in 2003 to around 55% in 2013, so
that its impact on real activity is likely to have strengthened significantly. Yet, to what extent the supply
of credit is sensitive to a change in the banks’ perception of monetary policy stance (i.e. to a monetary
shock)? And what are the main drivers of the BLC? This article investigates both questions using panel
data from the financial statements of banks operating in Brazil between 1995 and 2012 and testing di-
verse measures of monetary policy stance, such as observed, expected, or independent from policy-reaction
money market rates.

In the usual empirical literature, the credit response to a change in monetary policy is implicitly based
on the bank’s optimization of liquidity risk. The lending supply is likely to be more sensitive to a mon-
etary shock for banks facing a higher external finance premium (EFP) and a tighter liquidity constraint.
Although these variables are difficult to observe, the empirical studies use some proxies based on banks’
financial structure. For example, banks’ size, liquid assets, capitalization ratios, and foreign or public
ownership are assumed to loosen liquidity constraints, thus to attenuate the BLC. Moreover, finding sig-
nificant heterogeneity in the responses across banks’ categories is considered as evidence of credit supply
shifts -thus of an active BLC.

Yet, the results on the factors driving the BLC are often inconclusive. Among others, the empirical litera-
ture faces two challenging issues. (i) Disentangling lending supply from credit demand shifts is a difficult
task. On the one hand, disaggregated data on loan requests from bank lending surveys are often confiden-
tial. On the other hand, using bank-specific variables does not completely solve the identification issues:
for example, finding that domestic banks’ credit is relatively more responsive to monetary shocks may not
necessarily imply a more sensitive supply, but a more resilient demand for credit faced by foreign banks.
For the latter may be driven by global rather than local monetary conditions. (ii) The usual empirical
specification of risks faced by banks when responding to a monetary shock is likely to be incomplete.
The latter relates to the inability to take into account the role played by unobservable factors, such as

expectations or risk premiums. This paper seeks to address these two issues.



The first contribution of this work is the use of a micro-founded strategy based on publicly available data
to disentangle lending responses driven by bank supply from movements attributable to the demand for
loans. I compute a proxy for the lending interest rates and use it jointly with the variations in outstanding
credit to identify periods in which credit growth was driven by supply at the individual bank level. This
method makes it possible to estimate the importance and the drivers of the BL.C using only supply-driven
observations, as well as comparing results with demand-driven regressions of credit growth. Several tests
corroborate the validity of the identification method.

Using this strategy, I show that the lending supply of the average bank is negatively correlated with the
short-term market interest rate (called Selic in Brazil) over the whole sample interval (1995-2012). In
turn, bank financial and ownership structures don’t appear to have constrained the bank responses to
monetary shocks over the long period. In fact, a computed proxy for bank-specific EFP captures financial
constraints better than size, liquidity or capitalization ratios. When moving from the whole sample period
to the post-crisis era (from 2007 Q3 onwards), the analysis suggests a change in the BLC patterns, with
potentially relevant policy implications for Brazil: monetary policy might be no longer transmitted via the
average bank lending, but through small banks and those lacking access to long-term funds -the financial
constraints of which are likely to be binding since the onset of the global financial crisis.

As a second contribution to the empirical literature, I extend the analysis of the BLC drivers to variables
capturing different types of uncertainty beyond liquidity risk. In the case of Brazil, I find evidence that
the lending supply is more sensitive to monetary shocks when banks face higher ex-ante systematic market
risk (captured by the duration of marketable public securities) and a lower volatility of market rates.
The intuition behind this result is as follows: ceteris paribus, the standard approach considers two banks
holding the same liquidity ratio as equally sensitive to monetary policy -since all liquid assets are implic-
itly considered equivalent to cash. Yet, this is unlikely to occur in practice: the liquidity ratio includes
some marketable securities with a longer maturity or duration than money market instruments, so that
their price is negatively affected by increases in short-term rates. As monetary policy tightens and deposit
withdrawals need to be balanced on the bank’s asset side, the realization of market risk may make it costly
for "liquid" banks to sell securities. Therefore, they may be willing to reduce their credit portfolio rather
than to fully insulate it from the shock. Moreover, high uncertainty implied by volatility undermines the
ability of banks to forecast potential gains/losses, smoothing their response to monetary shocks.

Some policy implications can be drawn from the latter results: providing a context for more stable and
easily predictable money market rates and lengthening the maturities of public debt could help unclog an

important transmission mechanism of monetary policy.



1 Introduction

The latest IMF Article IV report on Brazil (IMF, 2013) devotes a whole chapter to investigating whether
the effectiveness of monetary policy through the credit channel has weakened in recent years. The question
is of special interest: in a country where the ratio of bank credit over GDP has risen from barely 25%
in 2003 to around 55% in 2013, the impact of bank lending supply on real activity is likely to have

strengthened significantly.

The narrow credit channel, called also bank lending channel (BLC), is a mechanism through which mon-
etary policy shocks are transmitted to the real sector via shifts in the banks’ lending supply.! The extent
to which the lending supply responds to a monetary shock determines whether a BLC exists and is active
in a given economy. The higher the sensitivity of banks’ credit supply, the more effective monetary policy
is. The BLC is therefore key to policy-making: if it is not active, central banks may lack an important
tool to stabilize inflation; but if the lending supply is too sensitive, the BLC might give rise to a sudden

process of overheating or a sudden stop of economic activity, increasing the volatility of output.

The establishment of the theoretical foundations of the BLC by Bernanke & Blinder (1988) has led to the
emergence of a wide range of studies in this area. Romer et al. (1990), Kashyap & Stein (1993, 1997),
Friedman et al. (1993), Ramey (1993), Bernanke & Gertler (1995), Trautwein (2000) and Walsh (2003),
amongst others, have dealt with theoretical and policy aspects. In addition to its importance for policy-
making, the BLC has prompted a lively debate because its economic foundations remain controversial, and
empirical evidence on the determinants is not clear-cut. First, econometric studies, particularly those using
aggregate data, face a challenging identification problem: when a monetary shock occurs, it is difficult to
determine whether variations in the observed outstanding credit are driven by the demand for or by the
supply of loans (see for example Peek & Rosengren, 2013). Second, the transmission of monetary policy
is driven by variables that may either be imperfectly measured, such as risk premiums, or unobservable,

such as expectations (Issing, 2003).

To overcome the identification problem, numerous empirical studies use a panel-based micro-econometric
approach, applied either on static models (Kashyap & Stein, 1995; Favero et al., 1999; Arena et al.,
2006; Olivero et al., 2011a,b) or on dynamic specifications (Kashyap & Stein, 2000; Kishan & Opiela,
2000; Ehrmann et al., 2003; Gambacorta, 2003; De Haan, 2008; Kishan & Opiela, 2006; Ashcraft, 2006;
Pruteanu-Podpiera, 2007; Altunbas et al., 2010; Gambacorta & Marques-Ibanez, 2011; Wu et al., 2011;

Kandrac, 2012; Bluedorn et al., 2013).> The main explanatory variable, a monetary shock, is generally

n the context of the BLC, the term "monetary shock" refers to a shift in the supply of the money base involving a
change either in the bank deposit base or in the money market rate.

2See also the special issue of the Journal of Banking and Finance (2002, n.26) and Angeloni et al. (2003) (part 3), which
collect many other empirical works.



measured as a change in the observed money market rates.®> The usual specification is founded on the
main hypothesis underlying the BLC: market imperfections faced when collecting funds and the related
external finance premium (EFP) differ across banks. Implicitly, the credit response to a monetary shock
is based on the bank’s optimization of a liquidity risk. The lending supply is likely to be more sensitive
to a monetary shock for banks facing a higher EFP and a tighter liquidity constraint. Although these
variables are difficult to observe, standard empirical literature uses some proxies based on banks’ financial
structure: for example banks’ size, liquid assets, capitalization ratios, and foreign or public ownership are
assumed to loosen liquidity constraints, thus to attenuate the BLC.

The use of bank-specific variables is intended to solve identification issues, since a significant heterogeneity
across banks’ responses is assumed to signal credit supply shifts. Properly taking into account credit
demand is in turn a challenging task. The empirical studies generally use macroeconomic variables, such
as GDP growth and inflation. Indeed, when surveys on aggregate loan demand are publicly available, as
in Brazil, the span of the data may not be deep enough. Some recent works use detailed disaggregated
data on bank lending surveys, but this information is often confidential (e.g. Hempell & Sorensen, 2010).
Among other factors, this failure to capture the heterogeneity of the demand for credit faced by banks
may lead to inconclusive results. The estimated role of bank-specific characteristics is not unequivocal. In
some cases, some of the variables expected to dampen the BLC may instead appear to amplify it, such as
bank size (see the references below on Brazil) or liquidity ratios (Gambacorta & Marques-Ibanez, 2011;
Olivero et al., 2011b). Moreover, the extent to which bank credit responds to a monetary shock tends to

vary significantly across countries and over time.

Brazil is an illustration of this puzzle. Credit and economic activity seemed to be quite insensitive to
sharp increases in money market rates in the late 1990s and the early 2000s. As a consequence, one of the
main concerns of the Banco Central do Brasil (BCB -Central Bank of Brazil) has traditionally centered on
"monetary policy ineffectiveness, presumably derived from blockages in the transmission mechanism (low
credit-to-GDP ratios and limited if not perverse wealth effect owing to a large share of floating rate public
debt)" (Bevilaqua et al., 2008, p. 6). More recently, a relatively moderate monetary tightening in 2010
and 2011 had deep and permanent effects on the real economy. However, anecdotal evidence suggests that
credit might have been quite insensitive to monetary stimulus in the easing cycle that followed in 2012

(see Garcia-Escribano, 2013).

It is well established that real activity is affected to some extent by credit availability. Yet, when observed
bank credit responds to a monetary shock, how can lending supply shifts be disentangled from demand

movements? And what factors drive the sensitivity of lending supply to monetary policy? Based on

3Money market rates do reflect the current supply conditions in the market for bank reserves as long as they are explicitly
or implicitly targeted by monetary authorities (see Bernanke & Mihov, 1998).



an initial sample of almost one hundred banks between December 1995 and September 2012, this paper
investigates these two questions for the case of Brazil. Seeking to address some of the key issues raised in

the above literature, I extend the standard approach as follows.

The first contribution of this work is the use of a micro-founded strategy based on publicly available
data to disentangle lending responses driven by bank supply from movements attributable to the demand
for loans. Econometric checks based on the distinct impact of the coefficient of reserves requirements,
aggregate outcome, and loan requests on each of the series corroborate the reliability of the identifying
method I put forward. Using this strategy, I provide consistent evidence that lending supply is negatively
correlated with the short-term market interest rate (called Selic in Brazil) over the long period. However,
the response to monetary shocks is not related to the bank characteristics generally used in the standard
literature. I find that a proxy of the individual bank EFP captures financial constraints better than size,
liquidity or capitalization ratios. Moreover, while credit supply of foreign banks does not react differently
from that of their peers, in most of the estimations I find that their credit demand is relatively more
resilient to domestic monetary shocks. This pattern illustrates the risk of misguided conclusions when
failing to identify the heterogeneity of demand faced by banks, as the attenuating role in the BLC of
foreign subsidiaries could be attributed to their access to funds from the parent company. While the latter
is a well-established fact, it does not necessarily imply that the resilience of foreign banks’ observed credit
is due to supply. Global banks’ customers often have internationally oriented activities. Therefore, their
credit demand may be driven by global rather than local monetary conditions (see Cetorelli & Goldberg,
2012).

I also find evidence that the patterns of the BLC have changed since the onset of the global financial crisis.
From 2007 Q3 onwards, the money market rate no longer appears to have affected the lending supply of
the average bank, while small banks and those lacking access to long-term funds sometimes appear more
sensitive to monetary shocks. The effect of size and long term borrowing is not robust to all estimations,
though. In general, common factors related to risks other than illiquidity remain the main drivers of the

BLC in Brazil.

The latter result constitutes the second contribution of this paper to the empirical literature. I extend
the analysis of the BLC drivers to variables capturing different types of uncertainty beyond liquidity risk.
In the case of Brazil, I generally find that the higher the ex ante systematic market risk (captured by
the duration of outstanding marketable public securities) and the lower the volatility of market rates, the
stronger the bank lending response to monetary shocks is. The intuition behind this result is as follows:
ceteris paribus, the standard approach considers two banks holding the same liquidity ratio as equally
sensitive to monetary policy, since all liquid assets are implicitly considered equivalent to cash. Yet, this is

unlikely to occur in practice: the liquidity ratio includes some marketable securities with a longer maturity



or duration than money market instruments, so that their price is negatively affected by increases in short-
term rates. As monetary policy tightens and deposit withdrawals need to be balanced on the bank’s asset
side, the realization of market risk may make it costly for "liquid" banks to sell securities. Therefore they
may be willing to reduce their credit portfolio rather than to fully insulate it from the shock. Moreover,
high uncertainty implied by volatility undermines the ability of banks to forecast potential gains/losses,

smoothing their response to monetary shocks.

These findings are generally robust to the use of alternative samples of banks and measures of the stance of
monetary policy. Among others, I find evidence that (to a lesser extent than observed shocks) changes in
expected short-term rates significantly affect lending supply, which suggests a forward-looking behaviour

on the part of banks.

Along with the above literature, this paper is related to other empirical studies using panel data to
investigate the BLC in Brazil. The time span and methodologies differ across them, but in general the
more the sample period of estimation is recent, the more active the BLC tends to be. The post-crisis
period is in general not covered, though. Over the 1994-2001 period, only reserve requirements appear to
discourage bank lending. The latter is found to be insensitive to the short-term rate (Takeda et al., 2005)
or even positively related to it (Graminho & Bonomo, 2002), which suggests that liquidity constraints were
not binding at the time. Later studies covering up to the mid-2000s find evidence that bank lending has
become sensitive, either to the impact of the Selic rate on liquidity constraints (de Oliveira & Neto, 2008)
or else to market surprises relative to the expected target (Coelho et al., 2010). The latter paper proposes
an interesting approach for identifying lending supply shifts, using daily bank-level data and an event study
approach based on the minutes of the Monetary Policy Committee (Copom). Yet, such a data-intensive
approach raises some challenging issues: suitable control regressors have much less frequency than the
dependent variables in the panel, and the sample period (2001-2006) is shortened by the availability of
data on bank-level effective lending rates. Interestingly, the above studies tend to find that large banks’
lending is either insensitive or even more responsive to changes in the monetary policy stance. They also
provide anecdotal evidence on the ability of small and medium-sized banks in Brazil to substitute deposits
for other sources of funds. Still, this common finding refers to the pre-crisis era. In turn, using aggregate
data on loan requests to control for demand (Serasa indexes), Garcia-Escribano (2013) finds evidence that
the BLC was active over 2005-2012. She cannot conclude that the BLC was dampened by domestic factors
during the 2012 easing monetary cycle, in spite of anecdotal evidence. Instead, external macro-financial
factors, such as the rise in sovereign risk, weakened the effectiveness of monetary policy in 2012. Again, the
scope of the analysis is somehow constrained by the span of the survey on loan requests, the data for which

are available only from 2007 onwards. In contrast with the latter studies, the identification strategy that I



propose uses data on bank financial statements to proxy the bank-level implicit lending rates (see below).*
The early availability of these data makes it possible to carry out the empirical analysis over a longer span
than any of the papers above, while disentangling in a reliable way credit demand from supply. In line
with the empirical literature on the BLC in Brazil, I do not find consistent evidence that bank financial
and ownership structures have constrained the bank responses to monetary shocks over the long period.
Yet, the analysis of the post-crisis era yields new conclusions: small size and a lack of access to long-term
funds might have become amplifying factors of the BLC, suggesting that some financial constraints are

likely to be binding for banks in Brazil.

This paper is structured as follows: section 2 presents the two micro-founded frameworks used for the em-
pirical estimation; section 3 describes the data and the empirical methodology, including the identification
strategy of lending supply shifts; section 4 presents the main results of estimations, including a number of

robustness tests; section 5 concludes.

2 Bank risks and the lending channel: literature review

2.1 The standard precautionary approach

Traditionally, in the standard literature on the BLC, the specification of the empirical response functions
and the interpretation of the results are based on micro-foundations related to a precautionary behaviour
of banks. The latter was formalized by Kashyap & Stein (1995), Stein (1998) and Kishan & Opiela
(2000). Within this framework, items of bank balance sheets are imperfectly substitutable owing to
market frictions. In terms of assets, the high content of private information makes loans illiquid, as
opposed to marketable securities. As for liabilities, insured deposits are subject to "taxes" (compulsory
reserves, contribution to deposit insurance), while the issuance of uninsured liabilities such as certificates of
deposits (CDs) gives rise to agency costs. Banks therefore have to pay an extra cost for their CDs over the
riskless interest rate, referred to as "external financial premium" (EFP). Yet, the type of imperfections put
forward by the precautionary approach results mainly in a liquidity risk, caused by the transformation of
deposits into credit. Implicitly, the standard approach is based on a financial repression hypothesis. Faced
with a monetary tightening, banks cannot counter a reduction in their deposit base by raising deposit
rates. The deposit base is thus exogenous and uncertain, and the monetary tightening translates into
liquidity risk. Therefore, the inability of banks to overcome this risk -either by holding securities ex ante

or by issuing CDs-, determines the extent of their response to a shock and the importance of the BLC in

4] use the Serasa index on loan requests to validate the identification scheme since 2007, but not as a control in the BLC
regressions.



the economy.” When a monetary tightening leads to a reduction in the deposit base, the fewer liquid assets
(securities) a bank holds and the more costly is the replacement of CDs for the bank’s deposits, the more
the bank is forced to reduce its credit supply. In this approach, the financial structure (composition of the
balance sheet, size and ownership of financial institutions) plays a key role in determining the importance
of the BLC. Some factors are likely to ease the liquidity constraint of banks and to dampen the efficiency
of transmission (see variables 1 and 2 below). Other individual characteristics tend, in turn, to loosen the
market discipline exerted by uninsured depositors, which also mitigates the importance of the BLC (see
variables 3, 4, and 5 below). In all, the precautionary approach establishes that the following factors are
likely to attenuate (enhance) the sensitivity of lending supply to monetary shocks.

1) A high (low) ratio of liquid assets;

2) A majority foreign ownership that gives access to external liquidity sources;’

4) A large (small) size of financial institutions;”

(1)
(2)
(3) A low (high) EFP;
(4)
(5) i

5) A majority public ownership that involves explicit or implicit insurance.

2.2 A diversification approach

Santomero (1997), Barnhill et al. (2002) and DeYoung et al. (2005) have highlighted the rationale for
banks to jointly manage their major balance sheet risks when it comes to deciding on the volume and
the composition of their credit portfolio. The idea that a mere additive approach to risks can lead to
a misspecification of the overall balance sheet exposure has been raised by studies on the regulation
of banking capital (see Alessandri & Drehmann, 2009). Moreover, the role of the diversity and the
interdependency of risks has influenced the literature on the BLC. Recent applied studies highlight a
"risk taking channel", following the processes of deregulation and financial innovation (see ECB, 2008;
Borio & Zhu, 2012). According to the risk taking channel, prolonged periods of low interest rates are
likely to lead banks, particularly well capitalized ones, to increase their risk-tolerance, which changes
the drivers of the transmission of monetary policy (De Nicolo et al., 2010; Altunbas et al., 2012). Other
authors have also stressed alternative mechanisms to liquidity risks in the transmission of monetary policy.
Chmielewski (2005) suggests that banks’ preference for risk and the impact of short-term rate variations

on the distribution of default risks play a role in the narrow channel. In the context of the "banking

5Unless otherwise specified, with a view to shortening the expression, the term "response to shocks" refers to banks’
willingness to modify their credit supply in response to a monetary shock. In general, studies on the BLC focus on the
contractionary effects of monetary policies on the real sphere. Therefore, in this paper the discussion will develop in terms
of monetary tightening.

6See De Bondt (1999), Arena et al. (2006) and Cetorelli & Goldberg (2012) for a discussion about the capacity of foreign
and global banks to isolate their outstanding volume of credit from monetary shocks.

"For instance, Berger et al. (1995, p. 29) report that "Empirical studies usually found that bank risk affects uninsured
deposit rates, but the effect was typically weaker for banks that may be ’too big to fail’".

8Ehrmann et al. (2001, p. 10) highlight the guarantees offered by the state to depositors in public banks.
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capital channel", Van den Heuvel (2006) draws attention to the role of interest rate risk. Owing to the
maturity transformation characteristic of balance sheets, the perspective that a rise in short-term rates
erodes the value of own funds may encourage banks to reduce their credit supply, as the latter option is
less costly than issuing new capital to comply with regulation. In turn, interest rate risk can be mitigated
when banks hold large portfolios of low duration securities. In this case short-term interest rate rises do
not entail potential losses, as documented by Graminho & Bonomo (2002) in the case of Brazil. Altunbas
et al. (2010) posit that, along with standard bank characteristics, the way depositors perceive credit risk
on the asset side of the bank balance-sheet plays a significant role in monetary policy transmission. For
the pre-global crisis period in the euro area, they find that high-risk banks were less able to insulate their
lending from monetary shocks as they had worse prospects and less access to uninsured fund raising than
low-risk banks. Still, in their broad survey Borio & Zhu (2012) acknowledge that relatively little attention
has been paid in the literature regarding monetary transmission to banks’ perception of and attitude

towards risks.

The idea that the BLC can be driven by factors other than liquidity constraints therefore underpins some
recent works. Although they do not follow a common research line, I use the term diversification to
refer to this logic of monetary policy transmission. The diversification approach is based on an active
joint management of diverse banking risks and is complementary to the standard precautionary approach.
The above discussion provides a rationale for investigating the role in the BLC of alternative sources of
uncertainty. The intuition is as follows. On the one hand, the factors that urge banks to actively manage
balance-sheet risks in the event of shocks (due to potential gains/losses or market discipline) increase their
willingness to alter their credit supply (see variables 1, 2, and 3 below). On the other hand, the variables
that discourage ex ante banks to adopt a risky balance sheet structure tend to reduce the significance of
the BLC (see variable 4 below). In all, the following factors are likely to mitigate (enhance) the sensitivity

of the lending supply to monetary shocks.

(1) A loose (strong) market discipline exerted by uninsured depositors via the EFP;
(2) Short (long)-term maturities of the securities held in portfolio;

(3) A high (low) degree of uncertainty perceived by banks on credit losses;

(4)

4) A high (low) volatility of short-term interest rates;

Applied to the Brazilian context, this work tests the main predictions of the precautionary and diversifi-

cation approaches to the BLC.
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3 Data and empirical methodology

3.1 Data description and variables construction

The dataset was built from files made available by BCB (www.bcb.gov.br). It encompasses the main bank
balance sheets and income statements of the 98 largest banking groups carrying out some commercial
activity and operating in Brazil up to September 2012. The sample period (T') ranges from December 1995
to September 2012. These statements were published twice a yearl until December 1999 and quarterly
thereafter. Along with individual banking data, series on the macrofinancial variables (money market
interest rates, coefficients of compulsory reserves, duration of public bonds) were also collected from the

BCB. Details on sources and the construction of variables can be found in Table 1.

In constructing the initial panel, changes in bank ownership or control (restructuring, privatizations, merger
and acquisitions) were addressed through backwards integration. The acquirer bank and the acquired bank
are considered the same entity, so that their accounting statements are consolidated throughout the whole

sample period.’

The variables featuring the bank’s balance-sheet structure have been defined in order to test the micro-
foundations of the lending channel. For the dependent variable (loans growth), I chose a broad aggregate
of gross credit (not net of provisions). Along with loans in reais (local currency), it includes some types
of financing to export indexed to foreign currency, which are actively used by Brazilian banks (see Ap-
pendix). As regards the main explanatory variable, my baseline empirical model uses the observed money
market rate (Selic), which is the measure of a monetary shock broadly used in the empirical literature on
the BLC. In an alternative specification, I also investigate the role of expected money market rates. As
a measure of the latter, I use the consensus forecast survey conducted by the BCB from November 2001
onwards, and simulations from a rolling-window estimated ARIMA model when data on market forecasts
were not available (1995-2001).10 Lastly, for robustness checks I estimated a VAR model-based measure

of the monetary policy stance in Brazil, using standard macroeconomic variables (see below).
In turn, two types of factor affect the sensitivity of the lending response to a given monetary shock.

The precautionary factors are captured by the variables traditionally used in the standard BLC empirical
literature. Related to bank-specific characteristics, they intend to capture some heterogeneity in the
liquidity constraint faced by banks. As disclosed in Table 1, I computed ratios of liquid assets, capitalization

and long term borrowing relative to the average of the whole sample of banks over the sample period, so

9This method is used among others by Peek & Rosengren (1995), Ehrmann et al. (2003) and Kishan & Opiela (2006).
Table B.1 in Appendix B provides detailed information on the evolution of the banking industry in Brazil in terms of changes
in ownership for the banking groups that compose the initial panel.

10The estimation of the proxy for interest rate expectations can be found in Appendix A
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Table 1: Data sources and definition of variables

Variable

Definition

Source/computation

Dependent variable

Loans growth

% growth of outstanding total gross
loans (Li)

BCB/SFN @ (see Appendix)
100-Alog(Lir)

Variation (1t diff.) of observed

c AR money market rate (SELIC) BCB /Séries temporais (1.4189)
ARIMA forecast
c AER Variation (1st diff.) of expected (1995Q4 - 2001Q4)
Monetary shock market rate BCB /Séries temporais /Expectativas do mercado
(2001Q4 - 2012 Q4)
VAR-model based meastre of a Res1c.1uals (1st diff.) fron} the interest rate
c AMP shock on the SELIC rate equation of a 2-lag, 6 variables VAR model
using data from BCB (see Section 4.3)
. Lo . Ligi: = Interfinancial assets +
i Liquidity ratio B bonds
s X, 1o(1X
i Capital ratio ] Kit = own funds L-=> =) -
P § ! Sic TZ(Nt Z‘S‘it
. 19}
i LT borr.o wing 2 LTB;; = long-term borrowing
ratio <
v
Precautionary factors # 1
y i Size ratio St = total assets log(S,.) - N z log(s,)
e
i ign bank der th 1 of E
; Forelgn. Foreign ank or under t e control of g Dummy =1 if true; 0 otherwise
ownership a foreign bank at time ¢ 8
~M

Public ownership

State or federal bank at time #

Dummy = 1 if true; 0 otherwise

Diversification

factors

Factors affecting the sensitivity of lending response to a monetary shock

over total loans

; AEFP Variation (1¢t diff.) of external finance Proxy for RN then
premium (EFPi) EFP;;= RNj; - Ry
; NPL Ratio © Ratio of non-performing loans (NPLi) 100 dYP L,
L,

Duration growth

% growth of the duration (m;) of
outstanding marketable public debt

BCB /Séries temporais (n.10620)
100-Alog (1)

Volatility

Moving standard deviation of the
daily SELIC rate over last
semester/quarter

Computed from BCB /Séries temporais
(n.1178)

Identification of lending
supply shifts

DemandL )

DL;; = ALoans;+ARLj

Proxy for RL then
Dummy =1 if DL;; >0; 0 otherwise

Control variables

Coefficient of required reserves on

c RRT . . Datastream
time deposits
c GDP Seasonally adjusted GDP growth Computed from BCB /Séries temporais
over the last semester/quarter (n.1253)
c INF Variation of general price index (IGP- Computed from BCB /Séries temporais

M) over the last semester/quarter

(n.189)

Notes :

1 ¢/i stand respectively for "common to all banks" / "bank-specific variable"
2 BCB / Sistema financeiro Nacional / Informagdes cadastrais e contdbeis
3 The NPL Ratio is also used as a control variable (thus without interacting it with AR or AER)

4 DemandL is not included in the regression but used to drop demand-driven observations (see below)
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that the sum of any of these variables over T is zero.'!

In turn, the ratio of size is relative to the average of the whole sample of banks for each period ¢. Since
changes in the latter variable over time depend on both the size of the bank ¢ and the size of the banking
sector, any trend due to growth in the nominal value of assets is expunged.'?> Other bank individual
characteristics such as public or foreign ownership are defined as dummy variables that can vary over time

for a given bank.

In order to capture the degree of market discipline exerted by depositors, I computed a proxy of the
average deposit rate (RN) as the ratio of interest expenses paid by each bank at ¢ over the addition of
its insured deposits plus uninsured short-term funds outstanding at ¢ — 1.'® Then the individual external
finance premium (EFP) is proxied by subtracting the prevailing money market rate (R) from RN. As
the average banks’ cost of deposits and short-term funds closely tracks the money market rate, the cross-
section mean of E'F P fluctuates around zero except in 2008, when it rockets due to the extreme uncertainty

surrounding the failure of Lehman Brothers (see Figure 3).

The diversification factors seek to capture non-liquidity risks. Drawn from the individual balance sheets,
the percentage of non-performing loans (NPL Ratio) proxies the ex ante credit risk perceived by each bank.
In turn, Volatility and the Duration growth of bonds vary only over time, not across banks. The former
gives a measure of ex ante uncertainty in the money market, whereas the latter captures the sensitivity of

the bank portfolio of marketable securities to a change in short-term interest rates.

In line with the empirical literature, the seasonally adjusted quarterly rates of inflation and GDP growth
are used as control variables. Along with them, I included the coefficient of required reserves on term
deposits (RRT, which in Brazil represent a larger amount than other types of insured liabilities such as

sight or savings deposits), and the ratio of non-performing loans drawn from individual bank statements.

In order to identify shifts in the supply of loans, I built a proxy for the lending rate (RL) in the same way
as for the implicit deposit rate: for each bank, RL is computed as the ratio of its interest revenues from
loans in the last semester/quarter over the amount of total outstanding gross credit during the previous
period. Then I define DL;; as the product of ARL and the observed growth of loans. I assume that, at the
equilibrium of the credit market, changes in lending are driven rather by demand if they imply a variation
of same sign of RL (see Figure 1). Then, for a given bank and period, DemandL is a dummy variable that

takes zero values if the sign of DL;; is negative (i.e. if supply dominates over demand), and is equal to

1 Along with liquidity, size and capitalization, commonly used in the literature, I added the item "long-term borrowing"
(obrigagdes por empréstimos e repasses). In Brazil, the latter balance-sheet item often includes subsidized resources trans-
ferred to banks by the public sector (repasses). Banks with access to those funds are likely to be less liquidity-constrained
when responding to a monetary shock.

12This way of constructing variables related to bank individual characteristics is common in the literature on BLC. See
e.g. Ehrmann et al. (2003) and Kishan & Opiela (2006).

13 Arena et al. (2006) and Martinez Perfa & Schmukler (2001) compute a similar proxy to capture the market discipline
exerted by the depositors.
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one otherwise. Note that DemandL is not included in the regression (which would entail an endogeneity
bias) but used as a selection device to disentangle supply-driven shifts of credit from demand-driven ones

(see below).

Some banks were not operating either at the beginning or at the end of the sample period. In order to
avoid selection bias I did not remove any bank or period from the original database before dealing with
outliers. Therefore, the panel is unbalanced. This can affect unit root tests and render some types of
specifications, such as individual random effects, questionable. However, OLS estimations remain reliable,
once the heteroskedasticity of errors is taken into account (see Sevestre, 2002). With the exception of
volatility and the NPL ratio, the regressors were specified either in first differences or in growth rates.
For the whole sample period, all variables included in the regressions proved to be stationary at the usual

significance levels.'#

Figure 1: Demand and supply-driven shifts in the credit market
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The initial sample of ninety-eight depository institutions (called "Consolidado I" in the BCB database)
accounted for about 85% of the financial system assets as of September 2012. The remaining volume
corresponds essentially to development banks, such as BNDES, that are excluded from the analysis. I deal

with this database following two criteria commonly used in empirical studies on large panels of banks.

4The NPL ratio being a bank-specific variable, no common unit root process could be found through the Levin et al.
(2002) test. The existence of individual unit root processes was in turn rejected by the Im et al. (2003) test. The latter test
rejected also the hypothesis of non-stationarity for the variable Volatility, which is computed as a moving average throughout
the last semester/quarter so that its trend is somehow expunged.
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A first filter in levels seeks to discard from the analysis financial institutions for which intermediation
credit-deposits remains a minor activity. I removed banks fulfilling at least one of the following conditions
on average over the total observation period (Dec.1995 - Sep.2012): (i) the addition of insured deposits
and short-term uninsured liabilities (funds collected on the open market, interfinancial deposits and CDs
issues) represented less than 10% of total liabilities; (ii) total loans represented less than 20% of total
assets. Eight small banks were dropped from the panel following these criteria, which left a "large" sample
of ninety banks accounting for 86% of total outstanding credit in the financial system.'®

Then a second filter in variations was applied to remove outliers. Twenty-one banks for which the credit
growth rate exceeded in absolute value the average growth in the sample plus three times the standard
deviation at least at two "interior" dates were dropped.'®!7 This filter seeks mainly to rule out abnormal
rises in outstanding loans stemming from a merge-acquisition instead of from bank behaviour, which might
bias the analysis of lending supply. Thereby, a number of foreign banks that had entered the Brazilian
market in the second half of the 1990s were dropped from the large sample.

Last, as in Takeda et al. (2005), I removed Caixa Econémica Federal (CEF), a big public bank that benefits
from subsidized funds and holds a huge share of housing credit in the Brazilian market. A sizeable part

of that portfolio was transferred to the Public Treasury in 2001, which could distort the analysis.

This leaves a final "restricted" panel composed of 68 individuals, representing 81% of credit of the large
sample.'® Figure 2 depicts the variation in the aggregate banking sector size and balance sheet structure
throughout the period of analysis. Figure 3 shows how the sample average of the main bank-specific

variables changed over time.

15The discarded bank codes were BNAC, BEXS, JOHN, KDB, LAPR, LARE, NATX, WESU.

16To avoid dropping too many individuals from the panel, banks with only one "interior" outlier, other than at the first
or the last date, were kept in the sample. In the latter case, only the observations were removed (ie. the " interior" outlier
and the "extreme" one if any).

17The discarded banks’ codes were BANI, BARC, BBM, BCGB, BNP, BOC, BRAS, PACT, BTMU, CAGR, CSUI, DEUT,
FATR, ING, JPMC, KEB, MODA, RABO, RAND, SOCO, VR.

8Favero et al. (1999), Arena et al. (2006) and Olivero et al. (2011a,b) carry out a similar treatment of outliers to prevent
estimations from reflecting institutional changes rather than bank lending behaviour.
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Figure 2: Evolution of the aggregate banking sector (68 banks sample)
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Figure 3: Evolution of sample averages of bank-specific variables
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3.2 Empirical methodology

The empirical specification used here assumes that banks’ decisions on their balance sheet structure at t are
mainly based on the value taken by explanatory variables during the last period. In turn, the dependent
variable reflects the outcome of the banks’ choice on their planning horizon. The response function is
defined as the rate of variation of outstanding credit of bank ¢ between ¢t and ¢ + j (AlogL; ;4 ;) triggered
by a monetary shock occurring between ¢t — j and ¢ (R, ; in the baseline model). I use alternative measures
of a monetary shock, all of which are based on the money market rate at time ¢: the observed rate R (as
baseline), the expected rate FR, and a VAR model-based measure M P (for robustness checks).

All the explanatory variables are therefore introduced with one lag, which helps to prevent endogeneity

biases.

Since the length of the interval of observation is quite large and varies during the period of
analysis (a semester from December 1995 to December 1999, then a quarter from March 2000 onwards), I
chose not to introduce further lags of the regressors in the BLC estimations.

In order to check the existence and the drivers of the BLC I use a dynamic model with compounded-

coefficients, as specified in equation (1):

K M
AlogLiyj =C+ BiAlog Li s + Bs Rt + Z Br(Rs 1 Xkit) + Z B Xm,it + €itrj (1)
k=1 m=1

where €; 4 is assumed to follow an iid distribution with zero mean and constant variance.
I assume that there is some inertia in credit growth and include therefore the lagged dependent variable
as a regressor. Controlling for the impact (3,,) of autonomous factors (X, ; ), the empirical response of

credit growth is given by two types of coefficient:

(i) For given values of the regressors with no individual dimension (such as volatility or duration) the
response of the average bank’s outstanding credit is given by the marginal effect (85) induced by a change
in money market rates, either observed, expected or VAR model-based (R; ).

(#i) The sensitivity of credit growth to monetary policy is driven by the interaction of precautionary
and diversification supply factors (X ;) with the indicator of monetary shock. This interaction effect is
captured by the coefficient (5x) of the product R, ;X ;+. The total marginal impact of Rs on AlogL; ;4

K
is therefore given by the compounded coefficient 5, + > B Xk i
k=1

Regardless of the approach to the BLC, average lending growth is expected to be negatively correlated
with lagged changes in the monetary stance. In turn, if a given interaction coeflicient [ appears to
be significantly negative (positive) then the corresponding variable can be considered as an amplifying

(mitigating) supply factor of monetary shocks.

190nly the change in the coefficient of required reserves was introduced without lag, as it appeared to affect credit growth
particularly in the contemporaneous semester/quarter.
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Yet, a significant S5 < 0 is not enough to prove the existence of the BLC, as it may arise from a downward
shift in the demand for loans.

In order to solve this identification problem, empirical studies using panel datasets usually check whether
there is some heterogeneity in banks’ responses. As in the standard precautionary approach, I test whether
some interaction factors (i related to bank-specific characteristics are significant. A priori, banks with
relatively higher size, liquid assets, capitalization and long-term borrowing ratios, as well as public and
foreign banks, are more likely to overcome liquidity constraints and thus better insulate their lending
supply in the case of a monetary tightening. Therefore the corresponding 8 are expected to be positive
for the precautionary variables. Moreover, the standard approach concludes that the BLC is active only
if these interaction coefficients are significant, as heterogeneous bank responses are supposed to signal a
shift in supply. Still, this identification strategy has several drawbacks. My specification seeks to address

these.

Firstly, bank characteristics are an imperfect proxy for the liquidity constraints that banks face. In order
to better capture market discipline I computed and added to the specification a measure of the effective
external finance premium (EFP) faced by each bank (see above). The variable EFP is expected to amplify
the response of constrained banks, so its S should be negative.

Second, the precautionary factors used by the standard approach affect a bank’s response to the extent
that they capture its ability to overcome only a liquidity risk. To address this shortcoming I extend the
analysis from a diversification point of view: banks are assumed to jointly manage other risks when reacting
to an expected or an observed monetary shock. As long as they can be assessed, the ex ante potential
gains/losses tend to amplify a bank’s response to shocks. The higher the sensitivity of the value of the
bond portfolio to a change in short-term interest rates (captured by the duration of public marketable
securities), the larger the potential losses for the bank in the event of a monetary tightening. Therefore the
coeflicient of Duration growth is expected to be negative. In turn, factors that undermine a bank’s ability
to assess risk scenarios, related to uncertainty, tend to mitigate their response to expected shocks. The
variable Volatility should therefore exhibit a positive coefficient. Non-performing loans can either capture
a bank’s willingness to take ex ante risks on its credit portfolio or else increased uncertainty in the credit
market. Thus the sign of the coefficient for NPL ratio is a priori undetermined.

Third, in the standard empirical literature it is generally assumed that the demand for loans is homogeneous
whatever the bank type. In order to control for demand, growth and inflation are usually added as scaling
variables. However, it is quite plausible that each bank category faces a differentiated segment of demand
for credit. I address this issue through a microfounded strategy of identification: the various regressions
seeking to identify the BLC, assumed to be supply-driven (the columns (1) to (7) in Tables 2, 5, 6 and 7) are

run only for observations in which the time-varying and bank-specific variable DemandL is constrained to
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be zero. Thereby, relative to the unidentified regression generally used in the standard literature (column
(8)) roughly half of the observations are dropped. For the sake of comparison, the estimation (9) seeks in
turn to identify demand-driven changes in credit growth, keeping only observations for which DemandL is

one.

Lastly, aside from the interaction factors, some control variables are included in every specification.

The required reserves ratios (RRT) have been actively used by Brazilian authorities in some periods (e.g.
before 2003 and after 2008).2° Yet variations in RRT cannot strictly be considered a monetary shock:
unlike money market rates, they do not arise from changes in the supply of base money. Therefore,
I included them as a control variable, as they affect lending supply by raising the opportunity cost of
issuing deposits. The bank-specific NPL ratio is also introduced as a scaling variable, to the extent that
it influences the bank’s perception of the risks in its credit market segment.?! In turn, GDP growth
and inflation are generally included in empirical studies to control for (homogeneous) demand for loans.
Moreover, the inclusion of inflation helps avoid overestimating the effect of the remaining variables on credit
growth. As all equations are specified in terms of variation, it is not necessary to deflate either nominal
credit growth or nominal variables related to the bank financial structure by a price index (Kashyap &
Stein, 1995; Sevestre, 1997). Finally, I introduced two time dummies in 2008 Q2 and Q3, to capture the

abnormal uncertainty around the Lehman failure episode, and three seasonal dummies.

4 Estimation and main results

For the sake of comparability, I used the very same specifications and estimation methods to analyze the
lending response regardless the measure of the monetary shock or the sample of banks. Along with the

estimates, tables report related diagnostic tests.??

The baseline equation (in Tables 2, 5, 6 and 7) is estimated through pooled Ordinary Least Squares (OLS)
in column (1). Namely, the specification assumes that the time-invariant constant C' is common to all
banks. Using pooled OLS, T also estimated alternative specifications including only either the precautionary
factors, which corresponds to the usual baseline model in the empirical literature (column (2)), or else the
diversification ones plus the variable EFP that I computed as a proxy for liquidity constraints (column
(3))-

Alternatively, to take into account some structural cross-sectional heterogeneity in the pattern of credit

20See for example De Carvalho & Azevedo (2008).

21Tt may be argued that a significant rise in credit growth might be correlated with a contemporaneous increase in credit
risk due to a loosening in lending standards by banks. The inclusion of the variable NPL ratio with a lag helps prevent the
risk of such an endogeneity bias.

22From control variables, only the coefficients of required reserves and GDP are presented in the tables. The remaining
ones can be made available upon request.
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growth, a fixed effects (FE) model was estimated (column (4)). The latter assumes that part of the

unobserved error term (e; 4 = ¢; + v; ;) is time-invariant but varies across banks.2?

A potential issue arises, as in dynamic models such as (1) the lagged dependent variable included as a
regressor is correlated with the cross-section specific part of the perturbation (¢;).This may give rise to
the so-called dynamic panel bias (Nickell, 1981). While this is an issue for panels with large N and short
T, the bias tends to be nil as the time dimension is long, as in the current sample (T" = 61 periods).
Yet, along with the full sample period, I investigate the extent to which the drivers of the BLC may have
changed around the onset of the global financial crisis. I therefore estimate the baseline specification for
two time sub-samples: the pre-crisis period until 2007 Q2 (6) and the post-crisis period from 2007 Q3
onwards (7). As the number of quarters is reduced when splitting the sample, particularly in the second
period, I estimate (6) and (7) through the system-GMM estimator outlined by Arellano & Bover (1995)
and fully developed by Blundell & Bond (1998) to correct the dynamic panel bias. As instruments of the
potentially endogenous variable (AlogL; ;—1) I use its lagged realizations, both in levels and in differences,
as well as the exogenous regressors in levels. Along with the number of instruments used, tables report
the p-value of the Hansen J-statistc test for over-identifying restrictions (which checks the null hypothesis
that instruments can be considered exogenous as a group) and of the Arellano & Bond (1991) AR(2)
test (checking the null hypothesis that errors are not serially correlated in levels).?* In column (5) I also
estimated through system-GMM the full sample period for the sake of comparability. In all estimation
methods, standard errors used to compute t-statistics are robust to panel-specific autocorrelation and

heteroskedasticity.

The main results (Tables 2, 5, 6 and 7) tend to confirm the pertinence of the extended analysis proposed

here with respect to the standard empirical tests of the BLC.

4.1 Baseline results on supply-driven credit

Supply-driven regressions estimated over the full sample period (columns (1)-(5)) yield the following results:

supply-driven lending growth is significantly negatively correlated with rises in the money market rate.

23The FE regression amounts to estimate by OLS the pooled model (1) replacing individual observations by their deviation
relative to the cross-section mean throughout the sample period T', and adding N individual dummy variables (Least Square
Dummy Variables, or LSDV). Thereby, the estimators (j capture the regressors’ variability over time within individual
banks, while the whole time-constant variability across individuals is captured by individual FE, ¢;. The joint significance
of individual dummy variables was checked through cross-sectional Fisher and Chi-square tests. Both tests rejected the
redundancy of individual effects, so FE estimations (column (4)) are to be preferred to pooled OLS

24In the "difference-GMM" estimator proposed by Arellano & Bond (1991), potentially endogenous regressors specified
in differences are instrumented by their past levels. However, as highlighted by Blundell & Bond (1998), levels may be
poor instruments when changes in the instrumented variable over time are difficult to predict. Arellano & Bover (1995)
propose a "system-GMM" that adds the original equations in levels instrumented by past first differences to the system
of first-differentiated equations (see Roodman (2006) for an insightful discussion). To be as consistent as possible across
estimations, in the baseline and robustness regressions I generally used as instruments all the available past lags of lending
in levels (in the differences equation), and a single lag for lending and the exogenous regressors in differences (in the levels
equation). Only twice, in Tables 5 and 7, I reduced the number of lags used as GMM instruments in order to get valid
exogenous regressors as a group, or to avoid excessive serial correlation.
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This suggests that the BLC has been active on average in 1995-2012.2° Yet, the bank response does not
differ according to the bank-specific characteristics usually employed in the literature to capture liquidity-
constraints. Within a 90% confidence level, the coefficients of interaction of the precautionary factors with
the short-term interest rate are not significant over the whole period, except long-term borrowing in the
FE regression. Banks with relatively higher long-term borrowing ratios tend to mitigate their response
to observed shocks once individual time-constant effects are taken into account, which suggests that they
are able to better overcome liquidity constraints. As for the interaction factors that I added, with the
exception of the NPL ratio, the coefficients are generally significant and their signs consistent regardless of
the estimation. The coefficient of the bank-specific EFP is significantly negative across regressions (1)-(4),
suggesting that banks facing higher market discipline, as measured by this proxy, tend to enhance the BLC.
In all regressions (1)-(5), the negative impact on lending growth of observed changes in money market
rates is amplified by the duration of bonds and (to a greater extent) mitigated by the volatility of rates.
The estimated response to a monetary shock in specification (2), where only the standard precautionary
factors are included, is much lower than in regressions (1) and (3)-(5). A plausible interpretation is that, on
average for the whole sample period, the set of diversification factors driven by volatility (the coefficient
of which is consistently positive and higher in absolute value than that of duration and EFP), has an
attenuating effect on the BLC. In other words, rather than capturing the effect of an average quarter, the
apparently smoother bank response in regression (2) is likely to be driven by periods of high volatility,
omitted among the regressors. Therefore, even when the supply of credit is identified, omitting EFP and
the diversification variables may lead to an underestimation of the lending response to monetary shocks.

The estimated importance and determinants of the BLC change dramatically as the sample is split into
sub-periods around the onset of the global financial crisis. The results suggesting that the average bank
has been responsive to monetary shocks over the whole sample are mainly driven by the pre-crisis period.
Before 2007 Q3 (estimation (6)), the coefficient of the monetary shock is significantly negative and its
value (-1.67%) slightly higher than that estimated through an equivalent method (system GMM) for the
whole sample period (-1.55%). Interestingly, prior to the crisis there is no heterogeneity in the responses
related to bank-specific constraints. Only the volatility of short-term rates, a common variable, appears to
have a (mitigating) effect on bank responses. By contrast, when estimated from 2007 Q3 onwards (column
(7)), the effect of the short-term market rate on lending growth is not statistically different from zero. Yet
the coeflicients of two precautionary variables (size and long-term borrowing) are significantly positive,
while those of two diversification variables (EFP and duration) are negative. This suggests that, in the

post-crisis period, the BLC has weakened for the average bank, while small banks, those with relatively less

25Credit supply growth shows some positive autocorrelation, suggesting some persistence in lending. Only in GMM
estimation is it not significant. As Nerlove (2005) points out, the coefficient of the lagged explained variable is strongly
dependent on the estimation method and can even take negative values.
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access to long-term funds, and banks facing higher EFP significantly reduce their lending in response to a
monetary tightening. Along with financial constraints and market discipline, higher market risk captured

by the duration of public bonds appears to strongly amplify the bank response to a given monetary shock.

4.2 Demand identification

I assess the identifying strategy for disentangling loan demand from supply in two ways.

First I estimate a fixed effects model such as (4) using: (i) all the observations, which yields the estimation
of the determinants of observed credit in regression (8) (determined by both supply and demand); (ii)
only observations for which DemandL.=1, which corresponds to the demand-driven lending regression
(9). Then I check the extent to which they behave differently from supply-driven loan growth, focusing
especially on two variables: (i) lagged GDP growth, which is the variable broadly used in the literature
to control for loan demand; (ii) the compulsory reserves ratio (RRT), which is supposed to discourage
the bank transformation of deposits into credit and thus to affect only loan supply. Note that, over the
whole period, observed and demand-driven variations in lending are negatively correlated with changes in
money market rates. Moreover, while the coefficient of the equivalent supply-driven estimation (4) is a
bit higher than that of observed lending (8), it cannot be considered statistically different when carrying
out a Wald test. This evidences that, as the short-term rate goes up, the contraction of the demand for
loans has similar magnitude to that of the loan supply. Yet, this does not necessarily mean that demand
is misidentified. On the one hand, lagged GDP growth shows a strong positive correlation with credit
growth in regression (9) and, to a lesser extent, in (8), while it is not statistically significant in supply-
driven regressions (1) to (6). On the other hand, the required reserves coefficient appears to negatively
affect lending in supply-driven regressions for the whole and the pre-crisis sample periods, while RRT is
positively correlated with demand-driven credit growth. The variable RRT is specified without lags since
it immediately affects bank behaviour. While its negative coefficient in estimations (1) to (6) captures
an opportunity cost discouraging credit supply, its positive effect in estimations (8) and (9) may signal a
reverse causality: in some periods, Brazilian authorities are likely to raise reserve requirements as soon as
they detect upward shifts in the demand for credit.2%

Second, seeking to corroborate this identification hypothesis, I use two indexes for credit demand in
Brazil (base 2008 =100). Made available by Serasa Experian since 2007 Q1, these indicators are based
on an exhaustive monthly survey of loan requests by consumers and firms. Controlling for bank-specific

fixed effects and seasonality, and using my cross-sectional and time varying variable DemandL as an

26Contrary to supply-driven lending, credit in regression (9) appears to be negatively autocorrelated. Unlike credit supply,
more prone to boom and busts, the demand for loans is more likely to increase when it has declined in the previous period.
This lack of persistence may be related to some countercyclical pattern of credit demand. As pointed out by Bernanke &
Gertler (1995), households and firms may use bank credit to smooth the impact of variations in income on spending.
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identifying condition, I regress credit growth of both the 68 and 90 banks panels on the quarterly variation
of Serasa indexes. Tables 3 and 4 show the results. Credit growth conditional on DemandLl = 1 is
positively and significantly correlated to the loan requests indicators of both consumers and firms in
the contemporaneous and past quarter, and up to two lags in most cases, while supply-driven credit
barely shows significant correlation. This suggests that my micro-founded strategy manages to disentangle
demand from supply in the credit market. It is noteworthy that in demand-driven regression (9), none
of the interaction factors is significant, with the exception of foreign ownership. While the response of
foreign banks’ credit supply is not significantly different from that of their domestic peers, I find that
the loan demand they face is relatively less responsive to monetary shocks. This a priori puzzling result
can be explained by the strategies of internationalization of global and regional banks, often based on a
"follow your client" approach that seeks to exploit informational advantages and long-term relationships
with customers (Committee on the Global Financial System, 2014). This may have led branches of foreign
banks in Brazil to face specific demand segments, involved in international activities and less sensitive to

domestic monetary policy (see for example Cetorelli & Goldberg, 2012).

4.3 Robustness checks: using the large sample of banks and alternative mea-

sures of the monetary policy stance

As a first sensitivity test, I investigate the extent to which the results on the BLC in Brazil depend on the
sample of banks used. Instead of removing banks that show an abnormal rate of credit growth relative
to the cross-sectional average in a given quarter, I remove only these observations. I therefore run the
whole set of regressions on the 90 banks "broad" panel expunged from outliers, which involves including a
number of foreign banks that were initially discarded. The results (Table 5) are qualitatively very similar
to those obtained on the 68 banks panel. The supply-driven lending response of the average bank once I
control for specific fixed effects (regression (4)) is slightly stronger (-1.7%). Again, no precautionary factor
appears to be consistently significant over 1995-2012. In the sub-period after 2007 Q3, only bank size still
appears to be a dampening factor, while the access to long-term borrowing is no longer significant as a
driver of the BLC. The main change being that, while the bank supply response is no longer amplified
by the EFP over the long period (only in the post-crisis interval), the demand for loans is. As far as
depository institutions tend to pass rises in the cost of funds to borrowers, this finding can be interpreted
as evidence that banks in the broad sample face on average a more procyclical demand for loans than in
the restricted sample (see for example Bernanke & Gertler, 1995).

Next, I test alternative measures of the monetary policy stance. As in my baseline estimations, most of

the empirical literature use changes in the short-term rates as a measure of observed monetary shocks.
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Yet, the latter encompass an expected and an unexpected part, along with an endogenous component.
First, I estimate the extent to which the expected part of a monetary shock affects bank lending responses
and its determinants. In order to do so I use the series of expectations that I built as described above. The
estimates in Table 6 show that an expected monetary tightening also leads to a credit supply slowdown
(although the bank response is of lower magnitude than that to an observed shock).?” The main results
on the drivers are consistent with those obtained for observed shocks. Only GMM estimation tends to
yield poor results over the long period. But given the number of quarters, the dynamic panel bias is
likely to be nil, so that fixed effects estimation remains reliable and is more efficient than system-GMM.
The enhancing effect of the EFP remains significant when estimated through OLS over the full sample
period (both for supply and demand-driven responses), but does not hold in the GMM estimation of the
sub-periods. Precautionary factors do not appear to constrain bank credit supply responses, even in the
post-crisis period, while credit demand faced by foreign banks remains less responsive to monetary shocks
than that of domestic institutions.

Second, since observed changes in short-term rates are likely to entail an endogenous component, esti-
mations may overstate the response of lending. In my baseline regressions short-term rates and lending
growth might be simultaneously determined by the error term. The latter includes, among others, the
response of monetary authorities to the economic cycle (e.g. interest rates can be raised in response to a
credit boom), which could give rise to spurious results. To check the robustness of my baseline results,
I derive an exogenous measure of monetary policy using the residuals of a Vector Autorregressive (VAR)
model that describes the dynamic relations of short-term rates with the main macroeconomic variables in
the economy. This type of measure, pioneered by Bernanke & Blinder (1992) and further discussed and
developed by Bernanke & Mihov (1998), has been recently used in the analysis of the BLC, e.g. by Olivero
et al. (2011a) and Cetorelli & Goldberg (2012). T estimate a 2 lag VAR using the following six variables: log
of GDP index, log of inflation index, short-term interest rate (Selic), log of outstanding aggregate credit,
log of monetary base, and log of nominal exchange rate against USD. Applying this Cholesky ordering for
identifying shocks I assume, as in Bernanke & Blinder (1992), that monetary authorities can observe and
react to changes in output and inflation within the same quarter, while real variables respond to financial
ones with at least a quarter lag.?® Then I use the residuals of the interest rate equation in first differences.
Thereby I obtain "primitive" monetary shocks (MP) uncorrelated with the rest of the variables, thus a
priori expunged from the endogenous cycle-related component. The results (Table 7) are quite consistent

with those obtained in the baseline estimations. While the magnitude of the estimated response of the

27Using the R and ER series, I also estimated the baseline equation decomposing the observed monetary shock into
the expected and the unexpected part (results not reported here). While most interaction factors are not significant, the
estimation shows that the response of the average bank is more driven by the unexpected component of the observed shock.

28Using a measure of monetary shock obtained by changing the ordering between short-term rates and real variables, and
alternative variables such as the real or the effective exchange rates does not significantly change the results on the BLC.
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average bank tends to decrease to some extent, the significance and the sign of the coefficients of the
factors affecting the BLC generally hold. Among the precautionary factors, only the access to long-term
borrowing appears to attenuate the supply response, and rather in the post-crisis period (while size is no
longer significant). Leaving aside the GMM estimation of the post-crisis period (7), which yields in general
poor results for alternative measures of monetary stance, the significance and the sign of the coefficients of
duration and volatility remain robust regardless of the specification. The EFP tends also to be significant,
although its sign does not appear to be consistent across regressions. Lastly, using the VAR-based measure

of monetary policy lowers the significance of the loan demand "stickiness" faced by foreign banks.

5 Conclusion

Empirical evidence on the factors driving the bank lending channel (BLC) is mixed. Among others, incon-
clusive results in the empirical literature stem from two challenging issues: (i) the difficulty in disentangling
lending supply from credit demand shifts and (ii) an incomplete specification of risks faced by banks when
responding to monetary shocks. The latter relates to the inability to take into account the role played by
unobservable factors, such as expectations or risk premiums. This paper contributes to addressing these
issues. I propose two main extensions to the standard approach generally followed by the econometric
studies on the BLC, and test them for the case of Brazil between 1995 and 2012.

Firstly, I compute a proxy for the lending interest rates and use it jointly with the variations in outstanding
credit to identify periods in which credit growth was driven by supply at the individual bank level. This
method makes it possible to estimate the importance and the drivers of the BLC using only supply-driven
observations, as well as comparing results with demand-driven regressions of credit growth. Two main
types of test corroborate the validity of this identification scheme. The first is related to the distinct role
of control variables in the BLC estimations. GDP growth, which is broadly used in the empirical literature
to control for loan demand, is positively and strongly correlated with credit in demand-driven regressions,
while it is hardly ever significant in supply driven estimations. By contrast, the coefficient of compulsory
bank reserves has a significantly negative impact on credit in supply-driven regressions, whereas it shows
a positive correlation in demand-driven estimations (indicating some possible reverse causality, since mon-
etary authorities are likely to raise reserve requirements as they detect an excess demand for credit). A
second test shows that, unlike supply-driven lending, credit growth observations identified as demand-
driven are positively and consistently correlated with indicators of loans requests, based on an exhaustive
survey carried out in Brazil since 2007. This holds both for consumer and firm loan requests, irrespective

of the sample of bank credit used.

Secondly, along with the standard variables traditionally used in the literature to take into account the
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heterogeneity in bank responses, which I call precautionary factors (size, liquid assets, capitalization ra-
tios, and ownership structure), I test a diversification approach to investigate whether diverse types of
uncertainty other than liquidity risk play a role in the BLC. In the case of Brazil, I find evidence that the
lending supply is significantly more sensitive to changes in money market rates when banks face a higher
ex ante systematic market risk (captured by the duration of marketable public securities) and a lower
volatility of market rates. Moreover, I construct a proxy for the bank-specific external finance premium
(EFP). I generally find that, unlike the standard precautionary factors, the EFP enhances to some extent

the sensitivity of lending supply to monetary shocks.

Robustness was checked applying different estimation methods, enlarging the sample of banks, and using
other measures of the monetary policy stance, such as expectations of short-term rates and the exogenous
component of a monetary shock drawn from a VAR model. The effect of bond duration and volatility and,
to a lesser extent, of EFP, remains consistent across estimations over the long period. In turn, splitting the
time sample around the onset of the global financial crisis yields significant contrasts. Interestingly, from
2007 Q3 onwards, the money market rate does not appear to affect the lending supply of the average bank
anymore, suggesting some ineffectiveness of monetary policy through the BLC. Yet banks of a relatively
smaller size, with less access to long-term funds, and facing higher EFP have become more sensitive to
monetary shocks in the post-crisis period. This post-crisis heterogeneous behaviour is not robust across
estimations, though. In general common factors remain the main drivers of the BLC in Brazil. Particularly,
volatility tends to dampen it in the pre-crisis era, while the duration of public securities enhances lending

responses in the post-crisis period.

At least in the Brazilian case, the results found in this paper have some policy implications: providing
a context for more stable and easily predictable money market rates and lengthening the maturities of

public debt could help unclog an important transmission mechanism of monetary policy.

The lack of significance of standard precautionary factors over the long period can be interpreted through
the lens of the main features of the Brazilian banking system, traditionally characterized by significant
concentration and high ratios of own funds and securities. A proxy of market discipline computed directly
from implicit deposit interest rates tends to better capture the constraints faced by banks when facing a
monetary shock than size, liquid assets or capitalization ratios. In turn, part of my findings have more
general scope, as they suggest that factors related to market risk and volatility are likely to influence bank
asset-liability management and thereby the supply-driven credit responses to monetary shocks. Investi-
gating the effectiveness of the approach proposed in this paper to identifying supply-driven credit shifts
and the role of non-liquidity risks in the BLC in other countries provide interesting avenues for future

research.
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Table 3: Credit growth response to a variation in loan requests by consumers (Serasa Index)

68 banks sample 90 banks sample
Supply-driven  Demand-driven = Supply-driven = Demand-driven
(1) (2) (3) (4)
Loan requests growth 0.277* 0.496™** 0.164 0.203"*
(2.61) (3.54) (1.63) (2.03)
Loan requests growth(-1) 0.0836 0.364™** 0.120 0.552***
(0.78) (3.70) (1.02) (5.05)
Loan requests growth(-2) -0.0733 0.469*** 0.0239 0.323***
(-0.65) (3.16) (0.20) (4.15)
Loan requests growth(-3) -0.198* 0.0788 -0.0105 0.225™*
(-1.93) (1.03) (-0.10) (2.01)
Loan requests growth(-4) -0.126 0.0763 -0.0501 0.00341
(-1.09) (1.04) (-0.40) (0.05)
Constant 0.473 -3.345™ -0.866 -4.380™**
(0.28) (-1.79) (-0.48) (-2.64)
Adj. R-Square 0.0316 0.0463 0.0215 0.0560
Number of observations 524 601 687 784

t statistics in parentheses
*p<0.1,* p<0.05 *** p<0.01

Table 4: Credit growth response to a variation in loan requests by firms (Serasa Index)

68 banks sample 90 banks sample
Supply-driven  Demand-driven = Supply-driven = Demand-driven
(1) (2) (3) (4)
Loan requests growth 0.251 0.545"** 0.148 0.312%**
(1.66) (4.33) (1.00) (3.19)
Loan requests growth(-1) 0.169 0.409"** 0.258" 0.610***
(1.43) (3.81) (1.84) (4.93)
Loan requests growth(-2) 0.0328 0.157 0.0769 0.351**
(0.24) (1.03) (0.47) (2.60)
Loan requests growth(-3) -0.218" -0.276 -0.0207 0.127
(-1.95) (-1.44) (-0.14) (0.76)
Loan requests growth(-4) -0.0233 -0.113 -0.0600 -0.0576
(-0.13) (-0.49) (-0.30) (-0.50)
Constant 5.964 9.480™" 0.204 -2.754
(1.32) (2.50) (0.04) (-0.71)
Adj. R-Square 0.0317 0.0459 0.0257 0.0510
Number of observations 524 601 687 784

t statistics in parentheses
*p<0.1, * p<0.05 *** p<0.01

30



100 > @ i ‘SO00>d 4 ‘TO>d
sosayjuated ur somsnels 2

19€°0 8280 ¥LL0 (onrea-d) 3s9y (g)aV
¥81°0 8LT°0 8160°0 (enpea-d) uesuey-r
@h HN @N maﬂwaﬂhamﬁﬁ wO .HQO—SSZ
1127 4287 <)) 9611 761 1761 761 7002 761 SUOIYRATSSCO JO IoqUInN
602°0 €980°0 L180°0 €080°0 8€L0°0 9%80°0 arenbg-y ‘[py
(¥87) (vev) (9¢2) (02'1-) (68°0) (1°0) (g£0) (92°0) (12°0)
wxx8LG°T wex8GT'T ++9G8°0 L680°T- LL€°0 L6T°0 1210 80€°0 €6L0°0 (1-)ypmo1s Jao
(ov'2) (0'1-) (08°0) (80°g-) (z6°¢) (9z°6-) (z1°9°) (66°¢-) (8L°%")
8270 8ZT1°0- 82S°0 ++x098°0- eelP29°0- L TGL0- k980700 0190~ ,..BEL0- NR AV,
(8L°T) (zeg) (gg0°) (0g'9) (Lg¢) (GL%) (18°%) (09°%)
L0680°0 we:98T°0 0€8°¢- 228270 28610 61270 292270 28120 (1-)&mreop . (T-) UV
(LT1-) (eT'g) (eL2) (egz-) (00'2-) (L6'2-) (¥8°2-) (L¥T)
056000~ ++00200°0- 2:868°0- 6TT0°0- 1960070~ 81100~ ,..8€10°0- 0210°0-  (1-)y1mo1s8 woryern(, (1-)4v
(cL'0-) (0%°0-) (07°0) (67°0-) (L9°0-) (92°0-) (12°0) (¥9°0~)
8820°0- ¥1600°0- €980°0 6810°0- 8€€0°0- 828000~ 0T€00°0 €L10°0- (1-)orre1 TANV(1-)aV
(9¢2-) (07'1-) (z17¢) (89°0) (040-) (z8°0-) (8T'T-) (z6°0~)
+6220°0- FIE00°0- +++90900°0- €2100°0 ¥.200°0-  ¥SI00°0-  L¥Z00°0- 60200°0- (1) dddV«(1-)9V
(2817 (€8°0-) (¥6°0-) (¥1°0) (6£°0) (zz0-) (82°07) (zo'0-)
670 L92°0- Gze1- 028070 81€°0 S0 20g'0-  ¥IT0°0- (1-)onand«(1-)uv
(06°2) (gg72) (89°0) (9%°0) (29°0) (18°0) (60'T) (L2°0)
w1021 wLELO 0ee'1 €020 P10 86€°0 €€G°0 aFe 0 (1-)uS1010,, (1-)gV
(207 (¥z'0-) (¢¥°0) (¢80) (09°0) (1°0) (09°0) (e7°0)
68S00°0- 8F100°0- LET0°0 €8900°0 L9500°0 077000 98S00°0  88€00°0 (1-)Sumoxtog 1T (T-)9V
(9¢'1-) (09'1-) (ze0) (86°0-) (8T°1-) (62°0-) (0g'g) (60'T-)
V1200~ T6T0°0- €820°0 GLT00- g130°0- 0£10°0- L8800~ G8T0°0- (1-)reydep, (1-)uv
(61°1) (1£°0-) 8'1) (96°0-) (L20°) (€z°0-) (L2707 (g¥°0-)
ge60°0 671070~ 2870 G920°0- ¥¥80°0- €910°0- Z870°0- TTe0°0- (1-)9z184 (T-)uVv
(8T'1-) (g8°0) (10°0) (gT'1) (L8°0) (86°0) (62°0) (08°0)
€210°0- 957000 082000°0 26600°0 878000 ¢F800°0 929000  2¥900°0 (1-)&pmbr, (1-)9v
(Lz'e) (6£°¢-) (8¢°0) (0¥°9-) (¥ve) (ge¥-) (27 (L6°0) (27
AV80°T- el 8GT- 690°T e VCV T w81 L 0TL T~ L EV9T- 19T°0-  ,..S89°T- (1)uv
(10°8-) (e1%) (L¥'1) (12'1-) (zg0-) (g0'2) (¥¥'¢) (87°¢) (87°¢)
208870~ AN 80T°0 0280°0- v£€0°0- +E0T°0 rBET0 LEET°0 L.LGET0 (1-)qamo1s sueor
(6) (8) (L) (9) (g) (%) (g) (2) (1)
a4 qd ININD- SISHD-150d  ININD- SISHo-01g ININD a4 porood S0
USALIP-PURWID(] poATesq(O uoALIp-Addng

ordures syueq (06 - (V) 016l jos[IeUl AOUOW o1} Ul 93URYD © 0} asuodsol IMO0I3 JIPaI)) G S[qeT,

31



100> d 4, 'C00>4 ., ‘TO>A
sesayjuated ur sorsnels 2

650 TET0 geeo (enrea-d) 3s01 (Z)gVv
88.°0 1830 08S°0 (onea-d) uosweH-p
6. 9G 6. SIUDWINIISUT JO JOQUINN]
QTLT 1928 €09 126 gect zect gegt 78CT zeaT SUOI}BAIRS(O JO JoquInN
90T°0 8€€0°0 G010 eIT'0 AR 9110 arenbg-y ‘[py
(€07) (z6°¢) (92°0) (08°0) (69°C) (Lva) (FL1) (¥e0) (Le1)
+++860°C e 10G°T €0L°0 gge 0 wxx820°T 8790 L£19°0 ¥81°0 980 (1-)qamo1s Jao
(98°¢) (68°1-) (¢8°0-) (60°2-) (8¢2-) (18°¢-) (99°¢-) (97°¢-) (oL€-)
+++€09°0 .CET0- 8€L0- L E67°0- «109°0- exx0GL70" wnSFL 0" n€0L°07  LnGTL0- NR AV
(08°0) (6L€) (12°07) (¥6°1) Fr1) (g1°2) (06'T) (s6°'T)
81700 88600 629°0- LC1L0°0 €100 «+7980°0 L8800 68800 (1) Amrerop «(1-)ud v
(80°0) (0¥°0) (ve'e-) (¢0'z) (06°0-) (z0'z-) (172 (152
¢88000°0 86100°0 V80" «+0610°0- 00900°0-  ,,I8600°0-  ,,T0T0°0- 9010°0-  (T-)yamoa8 wonpen(, (1-) AV
(L¥'0) (9z°1) (12°0) (0g0) (00°0) (95°0) (z0'1) (18°0)
1120°0 2820°0 0090°0 2610°0 LET0000°0 ¥L10°0 €510°0 6810°0 (1-)orrer TANV4(1-)9AVvV
(¢6'T-) (62°0-) (¥6°0) (1£°1-) (Lz'0) (81°¢-) (¥8'2-) (90°¢-)
.8970°0- 688000°0- 897000 6120°0- €86000°0-  ,4+6LE00°0-  ,,.8EF00°0- +++E9700°0- (17)ddav«(1-)9av
(91°0-) (66°0-) (€2°0) (82°0-) (ze0-) (ze0-) (82°07) (9¢°0-)
6890°0- 0€2°0- 708°0 6€1°0- €61°0- 6320~ 192°0- $02°0- (1-)onqnd (1-)9d Vv
(g1°2) (Le1) (67°0) (08°0) (82°0-) (15°0) (1¢'1) (¥8°0)
W1LTT 1260 eeL'T TTe0 Tre 0- L6T°0 L0 €0€°0 (1-)uS1010 4 (T-) AV
(12°0-) (L8°0) (1£°0) (92°0) (€2°0) (26°0) (9¢°0) (L9°0)
¢T200°0- ¢7S00°0 L8100 ¥7S00°0 €8200°0 1.500°0 812000 8€700°0 (1-)Summoxtog JT4(1-)9AV
(99°0) (66°0) (17°0) (1¢°0) (9¢°0) (¥0°0-) (691 (50°0)
791070 0€10°0 12500 ¢6900°0 L8V00°0 LTG000°0- L020°0- 6%9000°0 (1) 1endeD  (T-) 9V
(L1'1) (zz'1) (82°0-) (80'1) (82'1) (9¢'1) (z€0) (9%'1)
0LT°0 G860°0 95T°0- 96.0°0 1280°0 0880°0 L8T0°0 96600 (1-)oz18, (T-) AV
(2e'1-) (9g°0-) (89°0) (65°0-) (L0°0-) (¥¥°0-) (0€°0-) (1°0-)
2620°0- 707000~ 0££0°0 09500°0~ ¥8G000°0-  6S€00°0- 61200°0-  T8€00°0- (1-)&ypmbry, (1-)4avV
(19'1-) (ov°¢-) (80°0) (19'2-) (g0'1-) (¢z2) (62°2-) (28°'1-) (1€°2-)
¢89°0- 2200470 €0z°0 VE8°0" 170" wxlL 70" ++982°0- L962°0" ++008°0- (1-)qav
(69°2-) (19°0-) (¥L°0°) (67°0) (gz'0) (0e¥) (89%) (6£°9) (887)
w2930~ 6970°0- ¢Ic00- 19€0°0 9020°0 wxx69T°0 wxnl 6170 20610 «2x90C°0 (1-)qsmous sueory
(6) (8) (L) (9) () %) (€) (2) (1)
qd a4 ININD- SISto-1s0d  ININD- SISMo-01d  ININD qd perood §70
UQALIP-PURWO(]  POAISSq() Q@Z%-bgmsm

(UAY) oyel joxIew Aouowl pajoadxo o1} Ul 95ueyd ® 0} asuodsol IMoI3 JIPaI)) :9 SR,

32



100 > @ 4k 'SO0>d ., ‘TO>d
sosayjuated ur so1)sIIeIs 7

69€°0 ¢c01°0 ¥8€°0 (enrea-d) 191 (g)YV
€29°0 00€°0 €09°0 (onfea-d) wosuep-r
62 (elel 62 SIUQWINIISUL JO IQQUINN]
9zLT 292e L09 626 9¢eCT 9¢gT 9¢eCT €9eT 9eQT SUOIYRAIOSO JO IOQUINN
6980°0 Zren’o 9110 8IT'0 80T°0 121°0 arenbg-y ‘[py
(eve) (81°€) (#8°1) (zv'1) (69°T) (L8°0) (02°0) (68°0) (67°0)
erxO8L'T wxsSOT'T LEETT z8T'1 L97L°0 TeT0 1€2°0 6620 G910 (T-)uamors8 Jao
(e8°¢) (¥zz) (LrT1) (e1°¢) (g1°¢) (86°%) (8¢%) (zev-) (0v'¥-)
++009°0 +092°0- 988°0- 2:029°0- w2x099°0" 1486807 4uBG80- P IS0- L, LTS0- NR A/
(69°1) (00%) (99°0) (€6°2) (2872) (eve) (Lz'e) (¥ee)
L0210 wxGTT°0 1€6'T 20610 SVET0 w010 e 80T°0 e 80T°0 (1-)&m3e1oA 4 (1) dINY
(96°0) (c0'1-) we'1-) (627T-) (L9'1-) (£6'2-) (80°¢-) (0z°¢-)
1010°0 0£700°0- 88T°0- LE210°0- LL0T00- 61100~ . FIT00- e 1CT0°0-  (T-)qamo018 uoryen(y (1-) JINV
(g0'1) (ge'1) (¥2°0) (L7°0) (e7°0) (28°0) (Le1) (1)
80.0°0 90£0°0 671°0 7200 0810°0 1610°0 1810°0 17200 (1-)orea TANV «(1-)dINV
(8¢°0) (12°71) (2z'1) (zv0-) (06°1) (18'1-) (96'1-) (99'1-)
11100 LL0%00°0 €6900°0 86900°0- LTEF00°0  .PET00°0-  S1200°0- .T€T00°0- (1) ddav«(1-) dINV
(67°0-) (L8°0°) (89'0) (g1°0-) (21°0) (¥s0-) (9v°0-) ¥9°0-)
6220~ TTT0- LT 621°0- 2060°0 g1e0- zs1°0- 1€2°0- (1-)onqndy(1-) ANV
(¥2'1) (65°0) (99°0) (02°0) (gg0) (10°0) (01°0-) (€0°0)
€6L°0 €€2°0 86L°0 €97°0 A €0700°0 T970°0- ¥510°0 (1-)uS010, (T-) dINV
(g9°0) (07'1) (e7'2) Z30) (g9°0) (¥g'1) (69'T) (ze1)
19900°0 02600°0 08070 TLEO00 05000 6010°0 LTET0°0 0T10°0 (1-)Sumortog 1T, (1-)dINV
(12'1) 1) (20'0-) (¥0°0-) (26°0) (11°0) (0g°0-) (1£°0)
1¥70°0 ge10°0 gI100°0- 68,0000~ ¢910°0 €€100°0 0.200°0-  86€00°0 (T-)resde) , (1-) NV
(Le'1) (e1'1) (L9°0) (96°0-) (18°0) (19°1) (g2°0) (6€°1)
€820 6880°0 7020 gI10- ¢8G0°0 ZI80°0 cTr0'0 £880°0 (1-)02184 (1) ANV
(86°0-) (gL'0-) (L0°0-) (21°0) (9g°0-) (c0'1-) (ve0-) (69°0-)
0820°0- 9€.00°0- geT100'0- $2100°0 LZF00°0-  88500°0- 72£00°0-  20S00°0- (1T-)&npmbrT, (1) ANV
(eg2-) (96°¢-) (zg0-) (0z'¢-) (8¢°2) (1T%-) (vaer) (€z'0-) (Lzg)
w688 T" wxxl GO T- €91 T~ wxnlOF T- 08T L ST0T- L. IP6°0-  88€0°0- +exGL6°0" (") dNv
(LLT) (¥9°0-) (g¥°07) (08°¢-) (0z°0-) (€97) (08%) (0gg) (06'%)
«xGET 0" ¥L¥0°0- 91.0°0- e GVE 0" 91070~ wxxCLT0 w1610 Ll¥8T0 «xx86T°0 (T-)yrmois sueory
(6) (8) (L) (9) (¢) ) (¢) (@) (1)
qd a4 ININD- SISHo-3s0d  NIND- SISH0-01d  ININD a4 porood S0
USALIP-PURWID(]  POAIIS() uoALIp-A[ddng

(dIN) FoOUs AIRIOUOU JO SINSBIU PISe|-[oPOU YA © 03 9suodsal [ImoIsd 1IpaI1)) :J 9[qr],

33



References

Alessandri, P. & Drehmann, M. (2009). An economic capital model integrating credit and interest rate risk
in the banking book. Working Paper Series 1041, European Central Bank.

Altunbas, Y., Gambacorta, L., & Marques-Ibanez, D. (2010). Bank risk and monetary policy. Journal of
Financial Stability, 6(3), 121-129.

Altunbas, Y., Gambacorta, L., & Marques-Ibanez, D. (2012). Do bank characteristics influence the effect
of monetary policy on bank risk? Economics Letters, 117(1), 220-222.

Angeloni, 1., Kashyap, A., & Mojon, B. (2003). Monetary Policy Transmission in the Euro Area: A Study
by the Eurosystem Monetary Transmission Network. Cambridge University Press.

Arellano, M. & Bond, S. (1991). Some tests of specification for panel data: Monte carlo evidence and an
application to employment equations. Review of Economic Studies, 58(2), 277-97.

Arellano, M. & Bover, O. (1995). Another look at the instrumental variable estimation of error-components
models. Journal of econometrics, 68(1), 29-51.

Arena, M., Reinhart, C., & Vazquez, F. (2006). The lending channel in emerging economies: are foreign
banks different? NBER Working Paper, (12340).

Ashcraft, A. B. (2006). New evidence on the lending channel. Journal of Money, Credit and Banking, (pp-
751-775).

Barnhill, T. M., Papapanagiotou, P., & Schumacher, L. (2002). Measuring integrated market and credit
risk in bank portfolios: an application to a set of hypothetical banks operating in south africa. Financial
Markets, Institutions € Instruments, 11(5), 401-443.

Berger, A. N., Herring, R. J., & Szego, G. P. (1995). The Role of Capital in Financial Institutions. Center
for Financial Institutions Working Papers 95-01, Wharton School Center for Financial Institutions,
University of Pennsylvania.

Bernanke, B. S. & Blinder, A. S. (1988). Credit, money, and aggregate demand. American Economic
Review, 78(2), 435-39.

Bernanke, B. S. & Blinder, A. S. (1992). The federal funds rate and the channels of monetary transmission.
The American Economic Review, (pp. 901-921).

Bernanke, B. S. & Gertler, M. (1995). Inside the black box: The credit channel of monetary policy
transmission. Journal of Economic Perspectives, 9(4), 27-48.

Bernanke, B. S. & Mihov, I. (1998). Measuring monetary policy. The Quarterly Journal of Economics,
113(3), 869-902.

Bevilaqua, A. S., Mesquita, M., & Minella, A. (2008). Brazil: taming inflation expectations. In B.
for International Settlements (Ed.), Transmission mechanisms for monetary policy in emerging market
economies, volume 35 of BIS Papers chapters (pp. 139-158). Bank for International Settlements.

Bluedorn, J. C., Bowdler, C., & Koch, C. (2013). Heterogeneous Bank Lending Responses to Monetary
Policy: New FEvidence from a Real-time Identification. IMF Working Papers 13/118, International
Monetary Fund.

Blundell, R. & Bond, S. (1998). Initial conditions and moment restrictions in dynamic panel data models.
Journal of Econometrics, 87(1), 115-143.

Borio, C. & Zhu, H. (2012). Capital regulation, risk-taking and monetary policy: A missing link in the
transmission mechanism? Journal of Financial Stability, 8(4), 236-251.

Box, G. & Jenkins, G. (1976). Time series analysis: forecasting and control. Holden-Day series in time
series analysis and digital processing. Holden-Day.

34



Cati, R. C., Garcia, M. G., & Perron, P. (1999). Unit roots in the presence of abrupt governmental
interventions with an application to brazilian data. Journal of applied Econometrics, 14(1), 27-56.

Cetorelli, N. & Goldberg, L. S. (2012). Banking globalization and monetary transmission. Journal of
Finance, 67(5), 1811-1843.

Chmielewski, T. (2005). Bank risks, risk preferences and lending. MPRA Paper 5131, University Library
of Munich, Germany.

Coelho, C. A., De Mello, J. M., Garcia, M. G., & Galindo, A. J. (2010). Identifying the bank lending
channel in brazil through data frequency. Economia, (pp. 47-79).

Committee on the Global Financial System (2014). Eme banking systems and regional financial integration.
CGFS Papers, (51).

De Bondt, G. J. (1999). Banks and monetary transmission in europe: empirical evidence. Banca Nazionale
del Lavoro Quarterly Review, 209, 149-168.

De Carvalho, F. & Azevedo, C. F. (2008). The incidence of reserve requirements in brazil: do bank
stockholders share the burden? Journal of Applied Economics, 11(1), 61-90.

De Haan, L. (2008). The impact of monetary policy on bank lending in the netherlands. In I. Angeloni,
A. Kashyap, & B. Mojon (Eds.), Monetary Policy Transmission in the FEuro Area: A Study by the
Eurosystem Monetary Transmission Network (pp. 335-346). Cambridge University Press.

De Nicolo, G., Dell’Ariccia, G., Laeven, L., & Valencia, F. (2010). Monetary Policy and Bank Risk- Taking.
IMF Staff Position Notes 2010/09, International Monetary Fund.

de Oliveira, F. N. & Neto, R. d. M. A. (2008). A relevancia do canal de empréstimos bancarios no Brasil.
Revista Brasileira de Finangas, 6(3), 357-409.

Deaves, R. (1996). Forecasting canadian short-term interest rates. Canadian Journal of Economics, (pp.
615-634).

DeYoung, R., Gron, A., & Winton, A. (2005). Risk overhang and loan portfolio decisions. Federal Reserve
Bank of Chicago Working Paper 05-04.

ECB (2008). The role of banks in the monetary policy transmission mechanism. ECB Monthly Bulletin,
August, 85-98.

Ehrmann, M., Gambacorta, L., Martinez-Pages, J., Sevestre, P., & Worms, A. (2001). Financial systems
and the role of banks in monetary policy transmission in the euro area. Technical report, Discussion
paper Series 1/Volkswirtschaftliches Forschungszentrum der Deutschen Bundesbank.

Ehrmann, M., Gambacorta, L., Martinez-Pages, J., Sevestre, P., & Worms, A. (2003). Financial systems
and the role of banks in monetary policy transmission in the euro area. In I. Angeloni, A. Kashyap, & B.
Mojon (Eds.), Monetary Policy Transmission in the Euro Area: A Study by the Eurosystem Monetary
Transmission Network (pp. 235-269). Cambridge University Press.

Favero, C. A., Giavazzi, F., & Flabbi, L. (1999). The transmission mechanism of monetary policy in
europe: evidence from banks’ balance sheets. NBER Working Paper Series, 7231.

Friedman, B. M., Kuttner, K. N., Bernanke, B. S., & Gertler, M. (1993). Economic activity and the short-
term credit markets: An analysis of prices and quantities. Brookings Papers on Economic Activity,

1993(2), 193-283.

Gambacorta, L. (2003). The italian banking system and monetary policy transmission: evidence from
bank-level data. In I. Angeloni, A. Kashyap, & B. Mojon (Eds.), Monetary Policy Transmission in
the Euro Area: A Study by the Eurosystem Monetary Transmission Network (pp. 323-334). Cambridge
University Press.

Gambacorta, L. & Marques-Ibanez, D. (2011). The bank lending channel: lessons from the crisis. Economic
Policy, 26(66), 135-182.

35



Garcia-Escribano, M. (2013). Monetary transmission in brazil: Has the credit channel changed? IMF
Working Paper, (13/251).

Graminho, F. M. & Bonomo, M. (2002). O canal de empréstimos bancarios no Brasil: uma evidéncia
microendmica.

Hamilton, J. D. (1994). Time series analysis, volume 2. Cambridge Univ Press.

Hempell, H. S. & Sorensen, C. K. (2010). The impact of supply constraints on bank lending in the euro
area: crisis induced crunching? Technical report, European Central Bank.

Im, K. S., Pesaran, M. H., & Shin, Y. (2003). Testing for unit roots in heterogeneous panels. Journal of
Econometrics, 115(1), 53-74.

IMF (2013). Brazil: Staff report for the 2013 article IV consultation. IMF Country Report, 13/312,
October.

Issing, O. (2003). Foreword. In I. Angeloni, A. Kashyap, & B. Mojon (Eds.), Monetary Policy Transmission
in the Euro Area: A Study by the FEurosystem Monetary Transmission Network (pp. xi—xii). Cambridge
University Press.

Kandrac, J. (2012). Monetary policy and bank lending to small firms. Journal of Macroeconomics, 34(3),
741-748.

Kashyap, A. & Stein, J. C. (1993). Monetary policy and bank lending. NBER Working Paper Series,
4317.

Kashyap, A. K. & Stein, J. C. (1995). The impact of monetary policy on bank balance sheets. In
Carnegie-Rochester Conference Series on Public Policy, volume 42 (pp. 151-195).

Kashyap, A. K. & Stein, J. C. (1997). The role of banks in monetary policy: A survey with implications
for the european monetary union. Economic Perspectives-Federal Reserve Bank of Chicago, 21, 2-18.

Kashyap, A. K. & Stein, J. C. (2000). What do a million observations on banks say about the transmission
of monetary policy? American Economic Review, (pp. 407-428).

Kishan, R. P. & Opiela, T. P. (2000). Bank size, bank capital, and the bank lending channel. Journal of
Money, Credit and Banking, (pp. 121-141).

Kishan, R. P. & Opiela, T. P. (2006). Bank capital and loan asymmetry in the transmission of monetary
policy. Journal of Banking & Finance, 30(1), 259-285.

Levin, A., Lin, C.-F., & James Chu, C.-S. (2002). Unit root tests in panel data: asymptotic and finite-
sample properties. Journal of econometrics, 108(1), 1-24.

Makler, H. M. (2000). Bank transformation and privatization in brazil financial federalism and some
lessons about bank privatization. The Quarterly Review of Economics and Finance, 40(1), 45-69.

Martinez Perfa, M. S. & Schmukler, S. L. (2001). Do depositors punish banks for bad behavior? market
discipline, deposit insurance, and banking crises. The Journal of Finance, 56(3), 1029-1051.

Meese, R. A. & Rogoff, K. S. (1983). Empirical exchange rate models of the seventies: Do they fit out of
sample? Journal of International Economics, 14(1-2), 3-24.

Minella, A. (2003). Monetary policy and inflation in brazil (1975-2000): a var estimation. Revista Brasileira
de Economia, 57(3), 605-635.

Nakane, M. I. & Weintraub, D. B. (2005). Bank privatization and productivity: Evidence for brazil.
Journal of Banking & Finance, 29(8), 2259-2289.

Nerlove, M. (2005). Essays in panel data econometrics. Cambridge University Press.
Ness Jr, W. L. (2000). Reducing government bank presence in the brazilian financial system why and how.

The Quarterly Review of Economics and Finance, 40(1), 71-84.

36



Nickell, S. (1981). Biases in dynamic models with fixed effects. Econometrica: Journal of the Econometric
Society, (pp. 1417-1426).

Olivero, M. P., Li, Y., & Jeon, B. N. (2011a). Competition in banking and the lending channel: Evidence
from bank-level data in Asia and Latin America. Journal of Banking € Finance, 35(3), 560-571.

Olivero, M. P., Li, Y., & Jeon, B. N. (2011b). Consolidation in banking and the lending channel of
monetary transmission: Evidence from Asia and Latin America. Journal of International Money and
Finance, 30(6), 1034-1054.

Peek, J. & Rosengren, E. (1995). The capital crunch: neither a borrower nor a lender be. Journal of
Money, Credit and Banking, 27(3), 625—-638.

Peek, J. & Rosengren, E. S. (2013). The role of banks in the transmission of monetary policy. Federal
Reserve Bank of Boston.

Pruteanu-Podpiera, A. M. (2007). The role of banks in the czech monetary policy transmission mechanism.
Economics of Transition, 15(2), 393-428.

Ramey, V. A. (1993). How important is the credit channel in the transmission of monetary policy? NBER
Working Paper Series, 4285.

Romer, C. D., Romer, D. H., Goldfeld, S. M., & Friedman, B. M. (1990). New evidence on the monetary
transmission mechanism. Brookings Papers on Economic Activity, 1990(1), 149-213.

Roodman, D. (2006). An introduction to difference and system GMM in stata. Center for Global Devel-
opment Working Paper Series.

Sales, A. S. & Tannuri-Pianto, M. (2007). Identification of monetary policy shocks in the brazilian market
for bank reserves. Banco Central do Brasil WPS, 154.

Santomero, A. M. (1997). Commercial bank risk management: an analysis of the process. Journal of
Financial Services Research, 12(2-3), 83-115.

Sarno, L., Thornton, D. L., & Valente, G. (2005). Federal funds rate prediction. Journal of Money, Credit
and Banking, (pp. 449-471).

Sevestre, P. (1997). On the use of banks balance sheet data in loan market studies: A note. Banque de
France Working Paper.

Sevestre, P. (2002). Econométrie des données de panel. Dunod Paris.

Simon, D. P. (1989). The rationality of federal funds rate expectations: evidence from a survey. Journal
of Money, Credit and Banking, 21(3), 388-393.

Stein, J. C. (1998). An adverse-selection model of bank asset and liability management with implications
for the transmission of monetary policy. RAND Journal of Economics, 29(3), 466—486.

Stock, J. & Watson, M. (1998). A comparison of linear and nonlinear univariate models for forecasting
macroeconomic time series. NBER Working Paper Series, 6607.

Takeda, T., Rocha, F.,; & Nakane, M. I. (2005). The reaction of bank lending to monetary policy in brazil.
Revista Brasileira de Economia, 59(1), 107-126.

Trautwein, H.-M. (2000). The credit view, old and new. Journal of Economic Surveys, 14(2), 155-190.

Van den Heuvel, S. (2006). The Bank Capital Channel of Monetary Policy. 2006 Meeting Papers 512,
Society for Economic Dynamics.

Walsh, C. E. (2003). Monetary Theory and Policy. MIT press.

Wu, J., Luca, A. C., & Jeon, B. N. (2011). Foreign bank penetration and the lending channel in emerging
economies: Evidence from bank-level panel data. Journal of International Money and Finance, 30(6),
1128-1156.

37



Appendix

A Estimation of the interest rates expectations

The aim of this section is obtaining measures that capture both the expectations and the degree of
uncertainty over short-term interest rates (Selic) during the period 1995-2012. The data corresponding to
the consensus market forecast of the Selic rate in Brazil are only available from November 2001 onwards.
This information is gathered by the Banco Central do Brasil (BCB) via a survey conducted on the main
participants in the money market. Being the market expectations data unavailable between 1995 and 2001,
I carry out a simulation drawn from ARIMA univariate estimations for this period.?? Within the different
forecasting methods, univariate models - popularized by the pioneer work of Box & Jenkins (1976), are
widely used as a reference to forecast short-term nominal variables. These models consist of a statistical
inference of the variable forecasted through the characteristics of the time series and of the forecast errors
observed in the past. The most parcimonious univariate specifications (random walk, ARIMA) have often
shown a better capacity to forecast nominal financial variables than multivariate models or structural

equation models based on theoretical relations (Meese & Rogoff 1983; Sarno et al. 2005).

A.1 Data and periods of estimation and forecast

Nominal interest rate series are used over two fixed-length subsets: an estimation period and a forecast
period. Both move as a "rolling window" from a t date to another so as to simulate an expectation for
each t+] date. Each estimation period (in sample) lasts until the current date (¢). This period includes
all the dates whose interest rates realizations can be observed by banks: t —n+ 1, t —n+ 2, ...t. The size
of the estimation sample, which includes the t date, is therefore of n observations. Each forecast period
(out of sample) follows immediately the current date, from which interest rates realizations cannot be
observed: ¢t + 1, t+ 2, .... t+ j. The number of months j stands for the forecast horizon length. The
ARIMA models were estimated based on the observations of the money market interest rate (the Selic
rate). Since it is an overnight rate, for the estimation I used the series of the Selic rate accumulated
at the end of the month in monthly percentage (referred to as SELIC). This data are available on the
website www.bcb.gov.br (time series No. 4390). The initial estimation period (1991:08-1995:12) precedes
the date to which the first expectation is made. The frequency is monthly and the number of observations
is n = 53. I fixed this size of the sample so as to start the estimation right after the last "heterodox"
stabilization plan - the Collor IT plan, which lasted until June 1991. Following its failure, the level of the

Selic rate took an upward trend and its progression was only interrupted by the Real plan in July 1994.

29Concerning the statistical inference based on time series and forecasting methods of interest rates, I draw mainly on
Hamilton (1994).
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The window estimation is rolled all the semesters until June 1999, then all the trimesters until the date of
the publication of the first survey data on the market forecast (at the end of 2001). I therefore assume that
agents revise their expectations based on new observations and newly committed errors. The frequency
of estimation-forecast was chosen to simulate the banks’ horizon of decision. This empirical horizon (j) is
determined by the data for which information about bank financial statements were available (six months
until December 1999 and three months from that date onwards). In total, 24 models were identified and
estimated, characterizing the behavior of the Selic rate during the 53 months prior to December 1995, June
1996 and so on until September 2001. An additional estimation (numbered 0) has been made for the period
1991:03-1995:06, so as to simulate an expectation in June 1995 six months ahead and the corresponding
error observed in December 1995.2° During the forecast period banks, whose decisions are concerned by
the future realizations of rates, form their expectations. The forecast 7 ¢ ; , also referred to as E(ry4;|1;),
denotes the expectation of the interest rate j periods ahead, conditional on the information available at
t. Like for the estimation frequency, the forecast frequency of the Selic rate is adjusted to the periods
when the banks financial statements are available: thus j corresponds to 6 months for the 9 semesters
going from June 1995 to June 1999; then, the forecast horizon is 3 months for the 52 trimesters going from
December 1999 to September 2012. The obtained forecast of the Selic rate in monthly percentage based on
the ARIMA estimation was in turn converted into an annual rate in order to form a single homogeneous

series with the data provided by the survey on the market expectations from December 2001 on.?!

Before estimating the ARIMA models, the stationarity of series was analyzed. Unit root tests on the
money market rate in levels were carried out by decomposing the complete series in 8 periods of 53
months, mutually intertwined and going up December of each year. The goal was to identify possible
structural breaks in interest rate series. I thus consider that banks revised every year their perception
of the potential effect (temporary or permanent) of a shock on the Selic rate, based on the observed
values during the approximately four and a half previous years. In the sample window 1995-1999, which
virtually corresponds to the period of quasi-fixed exchange rate regime in Brazil, the short rate series in
level (SELIC) appears stationary, i.e. its integration order is I(0). The rest of the periods are characterized
by a stochastic trend DS of order I(1), which leads to using those series in first differences (referred to as
DSELIC). The order of integration of the Selic rate for Brazil is confirmed by other works analyzing its
stationarity. On a monthly frequency, empirical works tend to show that nominal short-term rates follow a

process I(1) both for the high inflation period 1985-1994 (Cati et al., 1999) and for the moderate inflation

30This estimation period No. 0 includes 52 months only. Rather than introducing a time dummy (and so losing a degree
of freedom), I directly excluded the first date (1991:02), at which the Selic rate registered a sharp fall of 14,17 in monthly
percentage due to the Collor II plan. The aim is to prevent this outlier from polluting the estimation of the generating
process of the interest rate.

31 According to the method used in Brazil to annualize the monthly interest rate, the weight of each month in the year
differs according to the number of working days on a basis of 252 days per year. For example, in December 1995 the number
of working days was of 20. Based on a Selic rate of 2,7773 in monthly percentage, the annual rate is calculated as follows :
(14 0.027773)(252/20) = 41.22 annual rate.
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regime 1994-2000 (Minella, 2003). Sales & Tannuri-Pianto (2007) also confirm the existence of a unit root

for the period 1994-2004.

According to the stationarity results, the univariate model to be identified and estimated is thus as follows:
Ty = O1T_1 + ¢+ ug with ¢, < 1, for the period 1995-99 ;

Ary = uy for the rest of the periods ;

where u; is a stationary random process.

A.2 Estimation of the generating process of the interest rate series

The specification of the variable r; or Ar; depends on the form of the stationary process u; : either a
white noise (w) or else some AR and/or MA process of orders p, g. Consider the most frequent case in
our sample: the Selic rate series is stationary in differences, following the form Ar; = u;. If the stationary
process in differences u; appears to be a white noise, so that Ar; = w;, the interest rate in level follows
a random walk, namely a process without memory. In this case, accepting the random walk would imply
that, based on the series analyzed during the estimation period, the best forecast for banks one period
ahead is the interest rate of the immediately previous month, since r; = r;_1 + w;. This forecast, so-called
"naive", can eventually imply a constant to estimate if the residual (@;) is not centered. Unlike a white
noise, the random processes AR and MA involve a memory that can be modeled and estimated. If the

short-term interest rate in differences follows an ARMA(p, ¢) process, it can be written:
Ary = p1Ar_1 + . PpATi_p + Wi + W1 F .. Wi (1)

with 37 ¢; <1
With the aim of obtaining precise estimators, I chose to simulate the forecast on the interest rate based
on series that go back as early as 53 months. Nevertheless, the capacity to forecast based on long series
of past realization can be questioned. This is particularly the case in economies marked by structural
mutations and characterized by abrupt and infrequent variations, like Brazil during the period of analysis
of the Selic interest rate. Following the main methods of analysis of the serial correlation (Box-Pierce,
Ljung-Box), the existence of an extreme value of Ary, even if it dates far back in relation to the estimation
and forecast period, can lead to accepting the independence of realizations, even though the series has
a memory beyond this value. Yet, accepting that the generating process of the short rate series does
not have a memory can lead to an underestimation of the model used by agents to make their forecasts.

For instance, in forecasting short-term rates in the United States for horizons of several months, Deaves

(1996) and Stock & Watson (1998) consider that an ARIMA model shows better performances than the
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random walk as long as the integration order I(d) is rightly determined. Working with series of rates in
first differences contributes particularly to reduce extreme forecast errors.

The identification of the Selic rate series in differences in Brazil presents this risk of underestimation
of the underlying process. Some extreme values can be considered "abnormal" according to the common
dispersion thresholds. I therefore introduced time dummies for the dates where the variation of the interest
rate is likely to be related to an extraordinary event, as during the Real plan, the crises in south-east Asia
(around the end of 1997) and the speculative attack leading to the devaluation of the real (between the
end of 1998 and the beginning of 1999). I used D; for 94:07, D5 for 94:08, D3 for 97:11, D, for 98:09
and Dy for 99:03. Only D, tested for the estimation period No.13 (beginning in August 1994), appeared
as non-significant. The remaining D; proved to be an important part of the explained variability of the
Selic rate, both in differences and in levels, during the corresponding periods. The inclusion of these
dummy variables permitted pointing out abnormal values and correcting the resulting perturbation over
the estimation of the AR and MA parties.

Once the effect of the extraordinary events produced by Ar; was assessed, the orders p,q of the AR
and MA parts of the series were identified. I did it so by eliminating progressively the non-significant
coefficients. Departing from an order (p,q) relatively high (4), I sequentially re-estimated the inferior
order model, (p — 1,q) or (p,q — 1), whenever the estimator of order p or q could not be accepted to a
minimum confidence threshold of 90%. Whenever more than one model seemed valid for a given period,
I selected the one whose Akaike and Schwartz criteria showed a lower variance of the sum of the squares
of residuals. For each of the 24 models, the hypothesis of homoskedasticity and of serial independence of
the errors were accepted both by the tests of White and ARCH and the test of Breusch-Godfrey. The
estimators are thus theoretically efficient, i.e. of minimal variance. Whenever the value of the t-stat
changes in relation to the model without correction, Table A.1 reports the standard deviation corrected
either by the covariance matrix of West (W) -consistent with the heteroskedasticity- or by the matrix of

Newey-West (N-W), consistent with autocorrelation.

The expected Selic rate was computed as a six months ahead forecast based on the ARMA estimation
of 1995:12. Given that, at this date (t), agents didn’t know the realizations in 96:01,...96:05, I calculate
a dynamic forecast. Unlike static forecasts, in the dynamic forecast of the interest rate (for example for
96:06), the variations of the Selic rate (Ar;) and the errors (€) corresponding to the intermediary dates
are not the observed realizations but the values estimated at the date t = 95:12 (the expected error
in subsequent periods being nil in average). This replicates the problem that characterizes forecasts in

practice: ex post, the precision of the multi-period dynamic forecast quickly declines with the time horizon.

The expected series of Selic rate were completed, from December 2001 onwards, by the forecasts made

from the market survey in order to form the series used as indicator of the expected monetary shock (ER).
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Table A.1: Estimation of the Selic rate generating processes and one semester /trimester ahead forecast

Period of estim. @ Correct ‘ Adi. Forecast j
Date of § Chosen autocor Time Const Estimated coeff. AR Estimated coeff. MA determ. months
g2 model heteroc dummies ant coeff. ahead
Forecast § (%/month)
é g ¢ 8 ¢, 2, 24 @, @, R E(x,, ‘It)
[
9l:2 956 0 A,; MA(4) D, 0,66 0,25 0,62
N-W ( 0,07)( 0,12)( 0,08) 0,94
91:8 95112 1 A,; ARMA(LD) D, 0,79 -0,63 ** 3,53
N-W ( 023) ( 028) 0.92
91:11 96:3 2 Ar ARMA(2.2) D, 1.18 -0.64 -1,30 0,87
( 0,09)( 0,09) ( 0.08)( 009) 0,95
92:2  96:6 3 Ar ARMA(L1) D, 0,84 -0,68 2,50
N-W ( 022) ( 027) 0,96
92:5  96:9 4 Ar ARMA(2.2) D, 0,40 * 1,03 -0.65 -1,16 1.00
( 021)( 0,08)( 0,10) ( 0,05)( 0,00) 0,97
92:8 96:12 5 A,; MA(4) D, 0,51 0,22 0,47 1,77
N-W ( 0,04)( 0,06)( 0,05)( 0,03) 097
92:11 97:3 6 Ap ARMA(33) D, 06l -0.54 077 -047 016 -0,75
( 0.11)( 0,06)( 0,08)( 0,16)( 0.11)( 0,18) 0,98
93:2 97:6 7 A,; ARMA(L1) D, 0,93 -0,99 1,70
w ( 0.03) ( 002) 0.97
93:5  97:9 8 A,; ARMA(L1) D, 0,90 -0,98
( 0,03) ( 0,02) 0,98
93:8 97:12 9 A’E ARMA(L1) D, 0,83 -1,00 2,30
( 0,04) ( 0,02) 0,98
93:11 983 10 A,; ARMA(LD) D, 0,96 -1,20 **
N-W (012) ( 055) 0,98
94:2  98:6 11 Ar ARMA(1,2) D, D, -0.80 1.80 0,81 2,79
( 0,01) ( 011)( 011) 0,99
94:5 989 12 Ar ARMA(2.3) D,.D, -0,09  -0.48 0,38 0,63 ** -0,95  -0,62 **
N-W ( 0,02)( 019)( 0,12) ( 026)( 0.03)( 0,29) 0.99
948 9812 13 Ar AR D,, D, -0,08*t 0,06 1,17
N-W ( 0,03)( 000) 0,76
94:11 99:3 14 Ar ARMA(L1) D,.,D, D; -008**-0,72 1,00
( 004)( 0.11) ( 0,13) 0,63
952 9956 15 Ap  AR(D D,.D,D, 025 192
( 0,14) 0.51
955 99:9 16 Ay ARMA(2D) D;.D, D, -0,10* 057 0,11 127
N-W ( 0,03)( 017)( 0,06) ( 032) 0,77
95:8 9912 17 # ARMAQ22) D,.D, 19 15 -06l 056 -0.44 ** 156
w ( 0,03)( 0,11)( 0,08) ( 0,18)( 0,18) 0,85
95:11 00:3 18 5 ARMA(2.2) D,.D; 194 164 071 061  035% 1,97
w ( 0,04)( 0,09)( 0,08) ( 020)( 0,19) 0,78
96:2  00:6 19 r ARMA(LD D;,Ds 1.83 0,69 0,39 ** 1,98
w ( 015)( 0.08) ( 020) 0,74
96:5  00:9 20 r ARMA(LID) D,.D; 179 071 039 ** 1,64
w ( 017)( 0,09) ( 0,19) 0.75
96:8 00:12 21 Ar ARMA(3.3) Dy, Dy D; 0,61 0.56 -0,56 -0,73 -0,75 1,46 1,52
w ( 0,16 )( 0,16 )( 0,18 )( 0,04)( 0,09)( 0,12) 0,78
96:11 01:3 22 Ar ARMA(2,2) D;. D, Ds -0,08** 1,16 -0,72 -1,24 0,92 1.16
( 0,04)( 0,14)( 0,17) ( 0,07)( 0,09) 0,60
972 0Li6 23 Ap ARMA(LD D,.D, D, 0.99 -1,00 0,99
( 0,03) ( 0,09) 0,60
97:5  0L:9 24 A,; ARMA(2,2) D,.D, D; -009* 142 -0,74 -1,51 0,99 1,09
w ( 0,05)( 0,13)( 0,17) ( 0,01)( 0,02) 0,63
Note : All coefficients are significant either at 10% (**), 5% (*) or 1%. Standard errors are between brackets.
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With the exception of the period December 1999-December 2001, the forecast error of the simulation in
relation to the rate effectively observed (R) is quite correlated to the daily volatility of the Selic rate
(Volatility), used below in the response function (see Figure A.1).

Ultimately, the ARIMA model aims at capturing the evolution of the information about the Selic rate that
agents had at the beginning of each semester, then each quarter. I consider that banks use as information
past values and forecast realized errors, which amounts to assimilate their forecasts to adaptive expecta-
tions (Simon, 1989, p. 6). As Bevilaqua et al. (2008) highlight, in Brazil, it is only after the consolidation
of the inflation targeting regime that the authorities have succeeded in anchoring the market expectations
over the announced goals. In the period prior to the first publication of the market expectations (Novem-
ber 2001), the past realizations and forecast errors have traditionally determined the formation of the
expectations of the Selic rate. The modeling choice described here, which assimilates the rates forecasted

by banks to adaptive expectations, seems thus coherent with the stylized facts in Brazil.
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Figure A.1: observed and anticipated Selic rate, forecast error and volatility
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B Financial statements accounts and sample of banks

From the site: www.bcb.gov.br / Sistema Financeiro Nacional / Informagées cadastrais e contdbeis, the

variables describing bank financial statements were constructed using the following COSIF accounts:

Assets

Cash: Disponibilidades

Account: 11000006

Securities: Titulos e valores mobiliarios

Account: 13000004

Interfinancial assets: Aplicagoes interfinanceiras

Account: 12000005

Non-performing loans provisions: Provigdo por créditos em liquidagao
Accounts: 16900008 + 17900007

Gross loans: Operacoes de Crédito et arrendamento financeiro + Qutros créditos

Accounts: 16000001 + 17000000 + 16900008 + 17900007+ 18000009

Liabilities

Insured liabilities: Depdsitos a vista + Caderneta de poupanga + Depdsitos a prazo (CDB) + Outros
Accounts: 41100000 + 41200003 + 41500002 + 41400009 + 41700008 + 41800001 + 41900004
Noninsured liabilities: Depdsitos interfinanceiros (CDI) + Captagées no mercado aberto + Aceites e
emissao de titulos

Accounts: 41300006 + 42000006 + 43000005

Long term borrowing: Obrigacdes por empréstimos e repasses

Account: 46000002

Capital: Patrimoénio liquido

Accounts: 60000002 + 70000009 + 80000006

Income statements

Interest expenses: Despesas de captagdes no mercado
Comptes: 81100008 + 81980008
Credit income: Receitas de operacoes de crédito

Accounts: 71100001+ 71920009 + 71925004 + 71950000 + 71980001 + 81945005 + 81950007
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Table B.1: Summary of the backwards integration of banks financial statements

Brazil 1995-2012: banks included in the initial sample (I)
Source: the author from Banco Central do Brasil / Evolugdo do SFN/ Anexos (site www.bcb.gov.br ), Nakane and Weintraub (2005), Makler (2000), Ness (2000)

97

Ownership: 1 = public or state bank; 2 = private domestic bank; 3 = foreign bank
(1) Information as for September 2012

Name ofthe bank or . . Rank Capital Independent . Rank Capital Date of
conglomerate (Ill)included in Observation Abbreviated Other usual denominations according ownership or Banks (Il) under the control Banks (I) previously under according ownership transfer of
the initial sample period name ‘OS iises(el;s @ Co ng'?;erate of the bank (I11) the control of bank (I1) “’S iises(el;s ® control
ABC-BRASIL Dec95-Sep 12 ABC ABC-ROMA, ROMA 24 3 C
ALFA Dec99-Sep 12 ALFA 21 2 C
ARBI Sep 01-Sep 12 ARBI 92 2 |
AZTECA Mar 08 -Sep 12 AZTE 94 3 |
BANCAP Dec95-Sep 12 BCAP 99 2 |
BANCNACION Dec95-Sep 12 BNAC Banco de la Nacion Argentina 89 3 |
BANCO TOPAZIO Jun09-Sep 12 BTOP 78 2 |
BANCOOB Dec97-Sep 12 BCOO Banco Cooperativo do Brasil 22 2 C
BANESE Dec95-Sep 12 BNSE Banco do Estado de Sergipe 49 1 |
BANESTES Dec95-Sep 12 BSTE Banco do Estado do Espiritu Santo 31 1 C
BANIF Dec95-Sep 12 BANI Banco Internacional do Funchal 54 3 C PRIMUS 107 4 Dec-99
BANPARA Dec95-Sep 12 BPAR Banco do Estado do Pard 44 1 |
BANRISUL Dec95-Sep 12 BSUL Banco do Estado do Rio Grande do Sul 11 1 C
BANSICREDI Jun96-Sep 12 BSDI Banco Cooperativo Sicredi 23 2 |
BARCLAYS Dec 97 -Sep 12 BARC BARCLAYS Galicia 36 3 C
BASA Dec95-Sep 12 BASA Banco da Amazénia 29 1 |
BASEMSA Mar 06 -Sep 12 BASE Bancop Semear 74 2 |
BB Dec95-Sep 12 BB Banco do Brasil 2 1 C BEPI 77 1 Dec-08
BESC 31 1 Jan-09
NOSSA CAIXA 9 2 Mar-09
BBM Jun98-Sep 12 BBM 48 2 C
BCGB Jun09-Sep 12 BCGB Banco Caixa Geral Brasil 63 3 C
BCOMURUGUAI Jun97-Sep 12 URUG Banco Comercial Uruguai 80 3 |
BEXS Mar11-Sep 12 BEXS Didier Levy 96 2 C
BIC Dec95-Sep 12 BIC Banco Industrial e Comercial 18 2 C
BMB Dec95-Sep 12 BMB Banco Mercantil do Brasil 27 2 C
BMG Dec95-Sep 12 BMG 16 2 C GE CAPITAL 80 4 Aug-11
SCHAHIN 47 Aug-11
BNB Dec95-Sep 12 BNB Banco do Nordeste do Brasil 14 1 |
BNP PARIBAS Dec95-Sep 12 BNP Banque Nationale de Paris 20 3 C BGN 44 3 Dec-06
BOC Sep09-Sep 12 BOC Banco Of China Brasil 73 3 |
BONSUCESSO Jun98-Sep 12 BONS 45 2 C
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Brazil 1995-2012: banks included in the initial sample (II)

Source: the author from Banco Central do Brasil / Evolugdo do SFN/ Anexos (site www.bcb.gov.br ), Nakane and Weintraub (2005), Makler (2000), Ness (2000)
Ownership: 1 = public or state bank; 2 = private domestic bank; 3 = foreign bank
(1) Information as for September 2012

congll\z;nei:::r(‘:l)b:qr::ll(ujed in Obsen{ation Abbreviated Other usual denominations ac?oa:dking ov(\i::ri;ilip lndepoerndem Banks (Il) under the control Banks (I) previously under ac?(?rndking ovc\;:tfri;ilip tr::::e?ft)f
the initial sample period name ‘Osizs(el;s @ Co ngl?lr)nerate of the bank (ll1) the control of bank (1) msiises(el;s o) control
BRADESCO Dec95-Sep 12 BRAD 3 2 C BCN 14 3 Dec-97
CREDIREAL 63 4 Aug-97
PONTUAL 33 3 Sep-98
BANEB 31 2 Jun-99
BOAVISTA 24 4 Sep-00
BEA 71 1 Dec-01
MERCANTIL SP 20 3 Dec-01
BBVA 15 4 Mar-03
EXCEL Econémico 28 4 Jun-98
Argentaria -Exteribank 116 4 Mar-00
ZOGBI (Finasa) 60 3 Dec-03
CREDITO SP 66 3 Dec-99
BEM 62 1 Dec-03
BEC 39 1 Dec-05
INTER AMEX 46 4 Mar-06
SRL 72 5 Dec-97
BMC 44 3 Oct-07
IBIBANK 37 4 Nov-09
BRASCAN Dec95-Sep 12 BRAS Mellon Brascan 88 3 C
BRB Dec95-Sep 12 BRB Banco de Brasilia 32 1 C
BTG PACTUAL Dec95-Sep 12 UBSP PACTUAL 9 2 C UBS PACTUAL 13 4 Dec-09 *
UBS WARBURG 45 4 Sep-06
OMEGA 74 3 Jun-98
BTMUB Dec95-Sep 12 BTMU Banco de Tokyo-Mitsubishi Brasi 40 3 |
BVA Dec 95 -Sep 12 BVA 34 2 | *
CEDULA Dec95-Sep 12 CEDU 79 2 |
CEF Dec95-Sep 12 CEF Caixa Econdmica Federal 4 1 |
CITIBANK Dec95-Sep 12 CITI 10 3 C
CR2 Dec05-Sep 12 CR2 93 2 |
CREDIBEL Dec95-Sep 12 CBEL 97 2 C
CREDIT AGRICOLE Dec95-Sep 12 CAGR 53 3 C Crédit Lyonnais Brasil 65 4 Mar-07 *
AGF BRASEG 58 4 Jun-01
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Brazil 1995-2012: banks included in the initial sample (III)

Source: the author from Banco Central do Brasil / Evolugdo do SFN/ Anexos (site www.bcb.gov.br ), Nakane and Weintraub (2005), Makler (2000), Ness (2000)

Ownership: 1 = public or state bank; 2 = private domestic bank; 3 = foreign bank
(1) Information as for September 2012

Name ofthe bank or
conglomerate (lll) included in
the initial sample

CREDIT SUISSE
CRUZEIRO DO SUL
DAYCOVAL
DEUTSCHE BANK
DRESDNER
FATOR

FIBRA

FICSA

GERADOR
GERDAU
GUANABARA
HSBC

INDUSTRIAL
INDUSVAL
ING

INTERCAP
INTERMEDIUM
ITAU

Observation
period

Dec95-Sep 12
Dec95-Jun12
Dec95-Sep 12
Dec95-Sep 12
Dec95-Sep 12
Dec95-Sep 12
Dec95-Sep 12
Dec95-Sep 12
Sep11-Sep 12
Dec95-Dec09
Dec95-Sep 12
Dec95-Sep 12

Dec95-Sep 12
Déc 00 -Juin07
Dec95-Sep 12
Dec95-Sep 12
Sep 08 -Sep 12
Dec95-Sep 12

Abbreviated
name

Csul
CRUZ
DAYC
DEUT
DERS
FATR
FIBR
FICS
GERA
GERD
GUAN
HSBC

INTL
IVAL
ING
ICAP
IMED
ITAU

Other usual denominations

CSFB Garantia
CRUZEIRO

DEUTSCHE
DEUTSCH-SUDAMERIKANISCHE BANK

Banco Industrial do Brasil

Nederlanden

Rank
according

ownershi
to assets P Conglomerate

size (1)

12
28
25
13
68
60
28
67
75
100
64
6

50
M
46
65
62
1

Capital

W N W NN NNWWNNW

N NN W NN

Independent
or

(&Y

0o — 00— 000 —0— 00

O — oo o0

Banks (Il) under the control Banks (I) previously under according

of the bank (1ll) the control of bank (11)

GARANTIA

BAMERINDUS
LLOYDS

Banco Francés e Brasileiro (BFB)

BANERJ

BEMGE

Banco do Estado do Parana (BANESTADO)
Banco do Estado de Goids (BEG)
BBA-CREDITANSTALT

BANKBOSTON

BOSTON NA

UNIBANCO
DIBENS
CREDIBANCO
BANDEIRANTES
FININVEST
INVESTCRED

Banca Nazionale di Lavoro

Rank

to assets
size (1)

51

13
21

25
12
34
21
46
13
13
91

44
45
22
47
71
a4

Capital
ownership

(&)

A U~ WA D UTWNDNND

Date of
transfer of
control

Jun-97

Dec-97
Sep-03

Dec-95
Jun-96
Jun-98
Sep-00
Dec-01
Sep-02
Jun-06
Oct-08
Nov-08
Dec-97
Mar-00
Sep-00
Dec-00
Sep-02
Mar-04



Brazil 1995-2012: banks included in the initial sample (IV)

Source: the author from Banco Central do Brasil / Evolugdo do SFN/ Anexos (site www.bcb.gov.br ), Nakane and Weintraub (2005), Makler (2000), Ness (2000)
Ownership: 1 = public or state bank; 2 = private domestic bank; 3 = foreign bank
(1) Information as for September 2012

67

Name of the bank or . . Rank Capital  'Mdependent . Rank Capital Date of
conglomerate (Ill)included in Obser\{atlon Abbreviated Other usual denominations according ownership or Banks (Il) under the control Banks (I) previously under according ownership transfer of
the initial sample period name tos iazses(el;s (1 Co ”9'?1')"“-"3“5 of the bank (1l) the control of bank (1) ms iizs(el;s @ control
JMALUCELLI Dec95-Sep 12 PARA PARANA 42 2 C
JOHN DEERE Dec95-Sep 12 JOHN 47 3 C AGROINVEST 86 4 Dec-99
JP MORGAN CHASE Dec95-Sep 12 JPMC 15 3 C
KDB BRASIL Jun 06 -Sep 12 KDB 66 3 |
KEB Jun01-Sep12 KEB 72 3 |
LA PROVINCIA Dec95-Sep 12 LAPR 81 3 |
LA REPUBLICA Dec95-Sep 12 LARE 95 3 |
LUSO BRASILEIRO Dec95-Sep 12 LUBR 70 2 |
MAXIMA Mar01-Sep 12 MAX| Banco Multi Stock 71 2 C
MERRILL LYNCH Mar11-Sep12 MERR 33 3 C
MODAL Jun96-Sep 12 MODA 61 2 |
MORADA Dec95-Mar11 MORA 67 3 |
NATIXIS Sep 08 -Sep 12 NATI 91 3 |
ORIGINAL Dec95-Sep 12 MATO MATONE 43 2 C FICRISA AXELRUD 111 3 Sep-02
PANAMERICANO Dec95-Sep 12 PANA Banco SS 19 2 C
PECUNIA Dec95-Mar07 PECU 79 3 C
PETRA Mar 10-Sep 12 PETR 98 2 C
PINE Dec 96 -Sep 12 PINE 30 2 C
POTTENCIAL Sept 00 -Juin 07 POTT 90 2 |
PROSPER Dec95-Jun12 PROS 72 2 C
RABOBANK Jun96-Sep 12 RABO 26 3 |
RANDON Sep 10-Sep 12 RAND 85 2 |
RENDIMENTO Mar01-Sep 12 REND 57 2 C
RENNER Dec95-Sep 12 RENN 69 2 |
RIBEIRAO PRETO Dec95-Sep 12 RIBE 76 2 |
RODOBENS Sep11-Sep 12 RODO 55 2 C
RURAL Dec95-Sep 12 RURA 39 2 C
SAFRA Dec95-Sep 12 SAFR 8 2 C
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Brazil 1995-2012: banks included in the initial sample (V)

Source: the author from Banco Central do Brasil / Evolugdo do SFN/ Anexos (site www.bcb.gov.br ), Nakane and Weintraub (2005), Makler (2000), Ness (2000)
Ownership: 1 = public or state bank; 2 = private domestic bank; 3 = foreign bank
(1) Information as for September 2012

Name of the bank or . . Rank Capital  'Mdependent . Rank Capital Date of
conglomerate (Ill) included in Obsen{atlon Abbreviated Other usual denominations according ownership or Banks () under the control Banks () previously under according ownership  transfer of
the initial sample period name [05 iazses(el;s (1 Co ”Q'E’l’;‘ erate ofthe bank (Il1) the control of bank (1) ‘05 iizs(el;s ) control
SANTANDER Dec95-Sep 12 SANT Banco de Santander - BANESPA 5 3 C GERAL DO COMERCIO 46 3 Jun-97
BOZANO,SIMONSEN 26 5 Dec-97
MERIDIONAL 23 4 Jun-00
Banco do Estado de Sdo Paulo (BANESPA) 6 4 Dec-00
ABN AMRO 5 4 Jun-08
BANDEPE 55 4 Dec-08
REAL 7 3 Dec-08
Banco do Estado de Paraib 83 2 Sep-01
SUDAMERIS 14 4 Sep-03
AMERICADO SUL 29 5 Jun-98
SMBC Dec95-Sep 12 SMBC Sumitomo Mitsui Banking, SUMITBANK 51 3 |
SOCIETE GENERALE Dec95-Sep 12 SOCG 17 3 C Banco SOGERAL 60 5 Jun-99
CACIQUE 58 3 Feb-08
SOCOPA Sept 01 -Juin 07 SOCO Soiedade Corretora Paulista 59 2 C
SOFISA Dec95-Sep 12 SOFI 38 2 C
TRIANGULO Dec 95 -Sep 12 TRIA 56 2 |
VOTORANTIM Dec 95 -Sep 12 VOTO 7 2 C
VR Dec95-Sep 12 VR 77 2 C
WESTERN UNION Sep11-Sep 12 WEUN 97 3 C
WESTLB Dec95-Sep 12 WEST Westdeutsche Landesbank Girozentrale 52 3 C BEAL 31 4 Mar-02
(*) Notes:
ABN AMRO Securities ceded by the government to recapitalize PARAIBAN were not included in ABN AMRO financial statements
BESC Former state bank transferred to the Federal Governmentin September 2000
BNB Federal development bank
BNP PARIBAS The share of BNL taken over by BNP since July 2006 was left in BNL financial statements, then consolidated with Unibanco from 2004 on
BVA This banktakes in charge some types of credit on behalf of BNDES
CREDIT AGRICOLE The balance-sheet of this conglomerate was splitin our sample: the part AGF went to ITAU, and the part Crédit Lyonnais Brasil went to Crédit Agricole
DRESDNER For December 1996 the financial statements of DEUTSCH and DBLABM were consolidated
HSBC Taken over by HSBC Latin America Holdings (U.K.), the noncommercial branch Lloyds TSB S.A. (December 2003-June 2005) was not included in our sample
SANTANDER Branch Santander de Negdcios (BANSANDER), liquidated in 1997, was not included
Branch Santander HISPANO, with no credit portfolio, ended its operations in May 2000 and was not included in our sample
UBS PACTUAL UBSis aninvestment bank: the outstanding amount of credit of the conglomerate was essentially provided by Banco Pactual
UNIBANCO The financial statements of BNL were fully consolidated with Unibanco, since information on the part transferred to BNP in July 2006 was not available

WESTLB This bank was fully formed from assets of Banco Europeu para a América Latina (BEAL)



Documents de Travail

530. L. Kaas, P. A. Pintus and S. Ray, “Land Collateral and Labor Market Dynamics in France,” December 2014
531. S. Gabrieli and C.-P. Georg, “A network view on interbank market freezes,” December 2014

532. A. Bozio, D. Irac and L. Py, “Impact of research tax credit on R&D and innovation: evidence from the 2008 French
reform,” December 2014

533. L. Clerc, A. Derviz, C. Mendicino, S. Moyen, K. Nikolov, L. Stracca, J. Suarez, A. P. Vardoulakis, “Capital
Regulation in a Macroeconomic Model with Three Layers of Default,” December 2014

534. M. Debbich, “Why Financial Advice Cannot Substitute for Financial Literacy?,” January 2015

535.E. Challe, J. Matheron, X. Ragot and J. F. Rubio-Ramirez, “Precautionary Saving and Aggregate Demand,”
January 2015

536. K. Galus¢ak and G. Katay, “Labour Force Participation and Tax-Benefit Systems: A Cross-Country Comparative
Perspective,” February 2015

537. Patrick Feve and Jean-Guillaume Sahuc, “On the Size of the Government Spending Multiplier in the Euro Area,”
February 2015

538. N. Berardi and F. Marzo, “The Elasticity of Poverty with respect to Sectoral Growth in Africa,” February 2015
539. S. Guilloux-Nefussi, “Globalization, Market Structure and the Flattening of the Phillips Curve,” March 2015

540. P. Andrade, C. Cahn, H. Fraisse and J-S. Mésonnier, “Can the Provision of Long-Term Liquidity Help to Avoid a
Credit Crunch? Evidence from the Eurosystem's LTROs,” March 2015

541. V. Bignon, R. Breton and M. Rojas Breu, “Monetary Union with A Single Currency and Imperfect Credit Market
Integration,” March 2015

542. W. Steingress, “Specialization Patterns in International Trade,” March 2015

543. A. Berthou and L. Fontagné, “Variable Trade Costs, Composition Effects, and the Intensive Margin of Trade,”
March 2015

544. W. Steingress, “Entry barriers to international trade: product versus firm fixed costs,” March 2015

545. S. Gabrieli, D. Salakhova and G. Vuillemey, “Cross-border interbank contagion in the European banking sector,”
March 2015

546. F. Pappada and Y. Zylberberg, “Austerity Plans and Tax Evasion : Theory and Evidence from Greece,” April 2015

547. S. Avouyi-Dovi, G. Horny and P. Sevestre, “The stability of short-term interest rates pass-through in the euro area
during the financial market and sovereign debt crises” April 2015

548. J. Ramos-Tallada, “Bank risks, monetary shocks and the credit channel in Brazil: identification and evidence from
panel data” April 2015

Pour accéder a la liste compléete des Documents de Travail publiés par la Banque de France veuillez consulter le site :
www.banque-france. fr

For a complete list of Working Papers published by the Banque de France, please visit the website:
www.banque-france. fr

Pour tous commentaires ou demandes sur les Documents de Travail, contacter la bibliothéque de la Direction Générale
des Etudes et des Relations Internationales a 1'adresse suivante :

For any comment or enquiries on the Working Papers, contact the library of the Directorate General Economics and
International Relations at the following address :

BANQUE DE FRANCE

49- 1404 Labolog

75049 Paris Cedex 01

tél : 0033 (0)1 42 97 77 24 ou 01 42 92 63 40 ou 48 90 ou 69 81
email :  1404-ut@banque-france.fr



http://www.banque-france.fr/
http://www.banque-france.fr/
mailto:U1404-ut@banque-france.frU

	entête-dt548
	Ramos-Tallada_BLC_Brazil_(WP BdF)
	Introduction
	Bank risks and the lending channel: literature review 
	The standard precautionary approach
	A diversification approach

	Data and empirical methodology
	Data description and variables construction
	Empirical methodology

	Estimation and main results
	Baseline results on supply-driven credit
	Demand identification
	Robustness checks: using the large sample of banks and alternative measures of the monetary policy stance

	Conclusion
	References
	Appendix
	Estimation of the interest rates expectations 
	Data and periods of estimation and forecast 
	Estimation of the generating process of the interest rate series

	Financial statements accounts and sample of banks


	Lisdt548


<<

  /ASCII85EncodePages false

  /AllowPSXObjects false

  /AllowTransparency false

  /AlwaysEmbed [

    true

  ]

  /AntiAliasColorImages false

  /AntiAliasGrayImages false

  /AntiAliasMonoImages false

  /AutoFilterColorImages true

  /AutoFilterGrayImages true

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /CalGrayProfile (Dot Gain 15%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CheckCompliance [

    /None

  ]

  /ColorACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorConversionStrategy /LeaveColorUnchanged

  /ColorImageAutoFilterStrategy /JPEG

  /ColorImageDepth -1

  /ColorImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorImageDownsampleThreshold 1

  /ColorImageDownsampleType /Bicubic

  /ColorImageFilter /DCTEncode

  /ColorImageMinDownsampleDepth 1

  /ColorImageMinResolution 200

  /ColorImageMinResolutionPolicy /OK

  /ColorImageResolution 300

  /ColorSettingsFile ()

  /CompatibilityLevel 1.3

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /CreateJDFFile false

  /CreateJobTicket false

  /CropColorImages false

  /CropGrayImages false

  /CropMonoImages false

  /DSCReportingLevel 0

  /DefaultRenderingIntent /RelativeColorimetric

  /Description <<



  >>

  /DetectBlends true

  /DetectCurves 0

  /DoThumbnails false

  /DownsampleColorImages true

  /DownsampleGrayImages true

  /DownsampleMonoImages true

  /EmbedAllFonts true

  /EmbedJobOptions true

  /EmbedOpenType false

  /EmitDSCWarnings false

  /EncodeColorImages true

  /EncodeGrayImages true

  /EncodeMonoImages true

  /EndPage -1

  /GrayACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageAutoFilterStrategy /JPEG

  /GrayImageDepth -1

  /GrayImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageDownsampleThreshold 1

  /GrayImageDownsampleType /Bicubic

  /GrayImageFilter /DCTEncode

  /GrayImageMinDownsampleDepth 2

  /GrayImageMinResolution 200

  /GrayImageMinResolutionPolicy /OK

  /GrayImageResolution 300

  /ImageMemory 1048576

  /JPEG2000ColorACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000ColorImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /LockDistillerParams false

  /MaxSubsetPct 100

  /MonoImageDepth -1

  /MonoImageDict <<

    /K -1

  >>

  /MonoImageDownsampleThreshold 1

  /MonoImageDownsampleType /Bicubic

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageMinResolution 800

  /MonoImageMinResolutionPolicy /OK

  /MonoImageResolution 1200

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /NeverEmbed [

    true

  ]

  /OPM 1

  /Optimize true

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks true

      /AddPageInfo true

      /AddRegMarks false

      /BleedOffset [

        8

        8

        8

        8

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /ClipComplexRegions true

        /ConvertStrokesToOutlines true

        /ConvertTextToOutlines false

        /GradientResolution 300

        /LineArtTextResolution 1200

        /PresetName <FEFF00410070006C006100740069007300730065006D0065006E0074002000480044>

        /PresetSelector /UseName

        /RasterVectorBalance 1

      >>

      /FormElements true

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MarksOffset 14.17323

      /MarksWeight 0.25000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PageMarksFile /RomanDefault

      /PreserveEditing false

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed true

    >>

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXBleedBoxToTrimBoxOffset [

    14.17323

    14.17323

    14.17323

    14.17323

  ]

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXOutputCondition ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputIntentProfile (ISO Coated v2 300% \050ECI\051)

  /PDFXRegistryName ()

  /PDFXSetBleedBoxToMediaBox false

  /PDFXTrapped /False

  /PDFXTrimBoxToMediaBoxOffset [

    0

    0

    0

    0

  ]

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /ParseICCProfilesInComments true

  /PassThroughJPEGImages true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /sRGBProfile (sRGB IEC61966-2.1)

>> setdistillerparams

<<

  /HWResolution [1200 1200]

  /PageSize [2834.646 2834.646]

>> setpagedevice




<<

  /ASCII85EncodePages false

  /AllowPSXObjects false

  /AllowTransparency false

  /AlwaysEmbed [

    true

  ]

  /AntiAliasColorImages false

  /AntiAliasGrayImages false

  /AntiAliasMonoImages false

  /AutoFilterColorImages true

  /AutoFilterGrayImages true

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /CalGrayProfile (Dot Gain 15%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CheckCompliance [

    /None

  ]

  /ColorACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorConversionStrategy /LeaveColorUnchanged

  /ColorImageAutoFilterStrategy /JPEG

  /ColorImageDepth -1

  /ColorImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorImageDownsampleThreshold 1

  /ColorImageDownsampleType /Bicubic

  /ColorImageFilter /DCTEncode

  /ColorImageMinDownsampleDepth 1

  /ColorImageMinResolution 200

  /ColorImageMinResolutionPolicy /OK

  /ColorImageResolution 300

  /ColorSettingsFile ()

  /CompatibilityLevel 1.3

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /CreateJDFFile false

  /CreateJobTicket false

  /CropColorImages false

  /CropGrayImages false

  /CropMonoImages false

  /DSCReportingLevel 0

  /DefaultRenderingIntent /RelativeColorimetric

  /Description <<



  >>

  /DetectBlends true

  /DetectCurves 0

  /DoThumbnails false

  /DownsampleColorImages true

  /DownsampleGrayImages true

  /DownsampleMonoImages true

  /EmbedAllFonts true

  /EmbedJobOptions true

  /EmbedOpenType false

  /EmitDSCWarnings false

  /EncodeColorImages true

  /EncodeGrayImages true

  /EncodeMonoImages true

  /EndPage -1

  /GrayACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageAutoFilterStrategy /JPEG

  /GrayImageDepth -1

  /GrayImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageDownsampleThreshold 1

  /GrayImageDownsampleType /Bicubic

  /GrayImageFilter /DCTEncode

  /GrayImageMinDownsampleDepth 2

  /GrayImageMinResolution 200

  /GrayImageMinResolutionPolicy /OK

  /GrayImageResolution 300

  /ImageMemory 1048576

  /JPEG2000ColorACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000ColorImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /LockDistillerParams false

  /MaxSubsetPct 100

  /MonoImageDepth -1

  /MonoImageDict <<

    /K -1

  >>

  /MonoImageDownsampleThreshold 1

  /MonoImageDownsampleType /Bicubic

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageMinResolution 800

  /MonoImageMinResolutionPolicy /OK

  /MonoImageResolution 1200

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /NeverEmbed [

    true

  ]

  /OPM 1

  /Optimize true

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks true

      /AddPageInfo true

      /AddRegMarks false

      /BleedOffset [

        8

        8

        8

        8

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /ClipComplexRegions true

        /ConvertStrokesToOutlines true

        /ConvertTextToOutlines false

        /GradientResolution 300

        /LineArtTextResolution 1200

        /PresetName <FEFF00410070006C006100740069007300730065006D0065006E0074002000480044>

        /PresetSelector /UseName

        /RasterVectorBalance 1

      >>

      /FormElements true

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MarksOffset 14.17323

      /MarksWeight 0.25000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PageMarksFile /RomanDefault

      /PreserveEditing false

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed true

    >>

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXBleedBoxToTrimBoxOffset [

    14.17323

    14.17323

    14.17323

    14.17323

  ]

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXOutputCondition ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputIntentProfile (ISO Coated v2 300% \050ECI\051)

  /PDFXRegistryName ()

  /PDFXSetBleedBoxToMediaBox false

  /PDFXTrapped /False

  /PDFXTrimBoxToMediaBoxOffset [

    0

    0

    0

    0

  ]

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /ParseICCProfilesInComments true

  /PassThroughJPEGImages true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /sRGBProfile (sRGB IEC61966-2.1)

>> setdistillerparams

<<

  /HWResolution [1200 1200]

  /PageSize [2834.646 2834.646]

>> setpagedevice



