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Abstract

This paper investigates the effectiveness of depositor discipline for the Brazilian banking industry within the 1994-
2004 period. The study shows that depositors are able do discriminate between well and poorly managed banks. Evi-
dence of market discipline is found, both via quantity (withdrawal of deposits) and prices (increases in interest rates).
However, the former is more pronounced in crisis periods while the latter is more relevant in tranquil periods. There-
fore, in crisis depositors discipline banks by withdrawing deposits while in non-crisis periods charging higher interest
rates. The macroeconomic environment and systemic effects are shown to be important. Furthermore, the “too big to

fail” hypothesis is also confirmed for the Brazilian economy.
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Introduction

The debate regarding market discipline focuses on
the ability of private agents (depositors, creditors
and rating agencies) to identify the risk assumed by
banks, and if they are capable of pricing such risk.
Evidence of market discipline, in the banking indus-
try, is verified when investors make decisions based
on information about the risk taken by a certain
institution, demanding a higher risk premium, or
withdrawing their deposits if they consider the insti-
tution too risky. Martinez-Peria and Schmukler
(2001) have shown that depositors, who are exposed
to bank risk taking, may penalize riskier banks by
requiring higher interest rates or by withdrawing
their depositsl. Furthermore, banks are nowadays
operating in different industries and failure in one
industry may impact financial stability of banks (see
for example the recent failure of AIG (large insur-
ance company in the US) that needed government
intervention as it has sold insurance for a large part
of the US banking system using credit derivatives).

Market discipline is an important mechanism of
control and supervision over risk, and has recently
been introduced as the third pillar in the second
Basel Accord. Bank monitoring is promoted by the
market and, with the adequate incentives and infor-
mation, will induce transparency and influence the
management of risk by banks. The future model of
capital adequacy, based on the risk measures pro-
posed by the Basel Committee, increases the impor-
tance of market discipline’.

Besides promoting a decrease in risk assumed by
banks, worried with possible negative conse-
quences, other advantages of market discipline in-
clude: the constitution of a mechanism that pro-
motes transparency, avoiding instabilities in the
financial system and bank runs; the increase of

© Marcia P. Romera, Benjamin M. Tabak, 2010.

! See also Park and Peristiani (1998), Flannery (1998), Barajas and
Steiner (2000), and Bundevich and Franken (2003).

2 See Basel (2000, 2003).
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banks efficiency, considering that the less efficient
ones will be pressured by the market; and a decrease
in the social cost of supervision, since the responsi-
bility of supervisors will diminish because bank
managers will have the obligation of demonstrating
to the market the low risk of their organization.

The governmental control over the banking industry,
in most countries around the world, is designed to
preserve the payment system and the stability of the
banking system. The banking crises in the 1980s and
1990s led many countries in the world to introduce, for
example, explicit deposit insurance schemes (Demir-
guc-Kunt and Kane, 2002). A banking crisis is capable
of affecting the entire economy, making agents with-
draw from the financial system and apply their re-
sources in other assets’. To avoid instabilities, the
maintenance of credibility in the financial system is
crucial. A method to promote security in the market is
to reinforce the market discipline imposed over banks®.

This study intends to examine the existence of mar-
ket discipline in the Brazilian market. We analyze if
Brazilian depositors identify the risk of a banking
institution and use such information in the decision-
making. In addition, we evaluate if the existence of
deposit insurance, safety nets and a significant par-
ticipation of the government in the industry, inhibit
the incentives of monitoring risk of institutions and,
consequently, the capability of promoting discipline
amongst banks. With this purpose, panel data of
banking deposits and a group of indicators of the
financial condition of institutions will be used. Ad-
ditionally, the research intends to verify if macro-
economic, institutional and systemic aspects are
important in explaining depositor’s behavior.

It is worth mentioning that we employ interest rates
charged on deposits as a main dependent variable in
our regressions. These interest rates are the result of

* Hoggarth et al. (2002) finds that cummulative output losses incurred
during banking crisis are large, 15-20%, on average, of annual GDP.

* See Hoggarth et al. (2005) for a discussion on safety nets and its
impacts on market discipline.



the interaction of demand and supply in equilibrium.
If a bank is riskier and on average it pays higher
interest rates we interpret this as the result of charg-
ing a higher "risk premium" by depositors. This
should be true for uninsured depositors that deposit
large amounts of cash in these banks, such as insti-
tutional investors, pension funds and alike.

Although Brazilian banks are adapting their risk
management models and capital allocation to meet
the terms of the new Basel Accord, and besides
intense academic debate in countries of Latin Amer-
ica, there is no previous study about this subject for
Brazil. Certain aspects make Brazil an interesting
country for the study of market discipline: a) cri-
sis and restructuring of the sector initiating in
1994; b) important transformation in the regulatory
system; c) the existence of deposit insurance;
d) changes in the exchange rate regimes and in
monetary policies; €) intense participation of the
government in the system and it’s interventions to
avoid banking failures (PROER)'; f) low participa-
tion level of banks in the equity and debt market;
and g) elevated market concentration.

The experience of the 1994-2004 period, with the
banking crisis in 1995, the failure of medium sized
banks and a currency crisis in 2002 constitutes an
unique period in which banks have had a high vola-
tile environment to operate. In the recent global
crisis that started in September 2008 after the failure
of Lehman Brothers, Brazilian banks have shown to
be resilient, which in part may be due to a long pe-
riod of learning on how to respond to crisis.

In this paper we try to contribute to the literature in
three ways. First, by examining market discipline
for crisis and non-crisis periods for the Brazilian
financial system, which is the largest financial
system in Latin America. Brazilian banks have
been issuing substantial amounts of subordinated
debt in developed economies in the past years,
which makes it a particularly interesting country
to pursue such studies. Our results suggest that
the macroeconomic environment and systemic
effects are important in explaining market disci-
pline. Second, we study the impact of ownership
(state-owned versus private banks) on market
discipline. Our evidence suggest that government
control of banks is not highly significant. Finally,
we test the “too big to fail” hypothesis and find
evidence that it seems to be present in the Brazil-
ian financial system.

In the next Section, a brief review of the literature
regarding market discipline will be presented.
Section 2 will present the major characteristics of

" PROER stands for Program of Incentives to the Restructuring of the
National Financial System.
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the Brazilian banking industry, with a special
focus on the aspects that influence market disci-
pline. Finally, Section 3 presents the empirical
model used and major results. The last Section
concludes the paper.

1. Literature review

The debate regarding market discipline focuses on
the ability of private agents (depositors, creditors
and rating agencies) to identify the risk assumed by
banks, and if they are capable of pricing such risk.
Flannery and Sorescu (1996) define market disci-
pline as the process in which informed market in-
vestors obtain and evaluate information about the
activity of financial institutions and incorporate
them in their negotiated debts. The most valuable
market discipline is the one in which investors are
able to anticipate future risk changes in banks and
incorporate this information in assets instantane-
ously. The anticipation of the increase of debt would
be capable of promoting discipline of managers,
who would anticipate changes in the risk exposure,
diminishing costs.

Berger et al. (2000) in a study inside the American
banking industry compared the capability of the
market to evaluate bank risk with the estimations
performed by regulators. They found that the gov-
ernment, rating agencies and other market partici-
pants all produce valuable, and complementary,
information about the conditions of the financial
institution, promoting improvement in the manage-
ment of banks.

An important aspect to consider is the weakening of
market discipline, and of the financial system, due
to the existence of safety nets. Deposit insurances
contribute to the protection of depositors, but also
incentive the presence of moral hazard in the finan-
cial system. Recently Hoggarth et al. (2005) study
this trade-off and concludes that design of the safety
net is important. The authors suggest that limited
depositors protection schemes reduce the likelihood
of a banking crisis.

Flannery and Sorescu (1996) demonstrated that a
decrease in governmental intervention, in order to
avoid bank failure, reinforced market discipline in
America and private agents started to monitor and
punish risky banks. Nonetheless, many countries
have implemented explicit or implicit deposit insur-
ance systems, which protects small depositors. The
question that arises in this context regards the im-
pact of these systems on market discipline. Demir-
guc-Kunt and Huizinga (2004) studied the various
deposit insurance systems established in thirty coun-
tries and concluded that the insurance has the capa-
bility of reducing interest rates required in deposits
and, at the same time, diminish market discipline
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over banks through prices'. It hasn’t been verified, in
this study, any evidence that market discipline, in
terms of growth rates and volume of deposits, is de-
preciated due to the existence of deposit insurances.

An aspect also discussed in the market discipline
and safety nets literature is the “too big to fail” pol-
icy. The idea is that if a large banking institution
goes bankrupt, a financial instability of great pro-
portions and a contagion effect that would impact
the entire system would be more likely to happen.
Therefore, in case banks and depositors believe that
large financial institutions are secured, there could
be an increase in risk by banks and, additionally,
depositors wouldn’t be likely to monitor and punish
them by withdrawing their deposits.

The literature that tests for market discipline uses
different instruments (equity, stocks, subordinated
debt and deposits) and distinctive measures of risk
(book and market value) of banks. Currently, there
is a large focus on the utilization of subordinated
debt to obtain market discipline in developed coun-
tries”. Most of the studies try to confirm if investors
are capable of distinguishing the risk of different
banks. Therefore, econometric models have been
developed to study the relation between risk spreads
and different risk measures of banks’.

According to Calomiris (1997), non-secured deposi-
tors hold the incentive to monitor and penalize
banks that assume risky asset positions, increasing-
depositor’s risk. As a result, the mechanism of sub-
ordinated debt, as a non-secured funding, would
have the advantage of allowing the creation of de-
sired incentives in a reduced group of regulatory
mechanisms, without recurring to supervisors to
analyze the situation of a bank’s assets.

Some authors severely criticize the practical value
of using subordinated debt to obtain market disci-
pline by revealing the solvency risk of institutions.
According to Rivera and Nickerson (2003), the sec-
ondary market of subordinated debt is decentralized,
being formed by independent dealers. Consequently,
the historical data of prices are difficult to be ac-
cessed and hardly illustrate the variety of influences
related to the risk of default performed by a bank.

" In this study Brazil was not included, but other developing nations
such as Argentina, Mexico, Bolivia, Colombia, Chile, Haiti and Guate-
mala were part of the sample.

% See Goyal (2005), Nivorozhkin (2005) and Herring (2004).

* In the event of default, subordinated creditors will only receive costs
after all the other creditor’s debt have been liquidated. The resources
obtained by issuing subordinated debt, form capital level II in the bank's
base capital. These resources are normally a long-term (at least ten
years) investment and allow larger volume of funding than other types
of allocation. Because it forms capital level II, this instrument allows
leveraging new credit operations without the necessity of allocating
more money with an increase of traditional capital, which would reduce
the investor’s returns.
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Sironi (2001) verified by analyzing European banks,
that private investors might discriminate between
risk of different banks by using corporate bonds
spreads. A conclusion of the study was that public
banks, or those with government participation,
didn’t have spreads sensible to the bank’s risk, dif-
ferently from private ones. Other debt instruments
tested were bank deposit certificates and deposits in
general. Ellis and Flannery (1992) verified that in-
terests paid in certificate of deposits (CDs) by major
American banks are able to illustrate the bank’s risk,
paying significant default risk premia®.

The importance of using equity to promote and con-
firm market discipline is controversial in most of the
studies analyzed. Signals based on equity may not
be considered appropriate for the purpose of super-
vision and market discipline. The main problem is
that the relation between equity prices and a bank’s
risk is still not clear. For Hancock and Kwast (2001)
information from the debt market and equity market,
combined with the information from supervisors,
may be useful to diminish the time to identify
changes in risk conditions, and allow forecasts of
the variation of a bank’s risk.

When analyzing the capability of emerging markets
to promote market discipline, some aspects may be
more important than bank’s specific financial char-
acteristics. Yeyati et al. (2004) affirm that institu-
tional, systemic and macroeconomic factors of
emerging economies are capable of substantially
affecting market discipline. In this case, using mar-
ket reactions as an “alert” is highly questionable, as
macroeconomic factors affect such reactions and
these factors are not variables controlled by banks.

Santos (2004) presented a study about how the mar-
ket disciplines different banks. While studying ex-
clusively the American market, the author demon-
strated, by means of an empirical test, that the risk
spread, besides the issuer’s risk, depends on the
circumstances of the economy (recession or expan-
sion). He also demonstrated that risky banks were
relatively more punished than others, meaning that
the market disciplines banks in different ways.
Therefore, in moments of recession, investors de-
mand higher risk premiums, but this impact isn’t
uniform amongst banks, being larger in those less
safe. For emerging markets this result would be
more severe, once they are susceptible to higher
fluctuations in the economy.

The major empirical results for Chile, Argentina,
Mexico, Costa Rica, Colombia and India demon-
strate the existence of market discipline in these
countries, even though in an incipient way. The

* The risk premium embedded in CDs rates compensates depositors for
their expected default losses.



empirical evidence concentrates on market disci-
pline by depositors, due to the low development of
the private debt and equity markets. Mostly, ac-
counting information such as risk measurements of
banks are used in these areas. Martinez-Peira and
Munoz (2002) in an evaluation of Costa Rica, dur-
ing the period from 1995 to 2001, concluded that
macroeconomic factors, and financial factors of
institutions, didn’t present great significance. Marti-
nez-Peria and Schmukler (2001) studied the exis-
tence of market discipline in Mexico, Chile and
Argentina during the decades of 80 and 90. They
focused on the impact of macroeconomic and sys-
temic variables and also those that illustrate bank’s
foundation, concluding that market discipline does
exist in these countries, despite the existence of
deposit insurance.

Studying Colombia during the period of 1985-99
and using semester data, Bajaras and Steiner (2000)
included in their analysis alternative methods to
illustrate bank’s foundations, such as the number of
agencies, interest paid in deposits and a dummy for
government control and another for foreign control.
They concluded that, besides the market discipline
hypothesis being verified, banks also reacted to
depositor’s punishment. Bundevich and Franken
(2003) proved, using funding interest rates and de-
posit volumes, that there is evidence of market dis-
cipline in Chile for the period of 1994-2001.

Hess and Feng (2006) study non-bank financial
institutions for New Zealand and find that although
more risky financial institutions have to offer higher
interest premiums, investors do not appear to reward
for disclosure by accepting lower interest rates for
better transparency.

Ashcraft (2008) has shown that bank debtholders
are able to influence the behavior of distressed
banks. Davenport and McDill (2006) examine the
disciplinary behavior of both uninsured and insured
depositors and find that risk monitoring may shift
from normal to crisis times. Furthermore, De Jonghe
(2010) has shown that the recent move to non-
traditional banking activities within the European
banking sector have increased systemic instability
within the European banking sector.

There is an ongoing debate on how better to pro-
mote market discipline. Several authors such as Van
Hoose (2007) and Tarulo (2008) suggest mandatory
periodic issuance of subordinated debt as a way to
promote market discipline. Besides, Gatev et al.
(2009) have shown the importance of accounting for
liquidity in assessing for bank risk.

Overall, it is not clear whether market discipline
is in work in different countries due to different
institutional arrangements and perhaps cultural
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differences. In most of the studies for emerging
markets, it is possible to realize that there wasn't a
weakening of market discipline related to the ex-
istence of deposit insurance. The Brazilian bank-
ing system was not object of these studies. How-
ever, the Brazilian banking system is an interest-
ing case as it has an explicit deposit insurance
scheme, which has been put in place after the
banking crisis in 1995. The next section will focus
in the Brazilian banking industry.

2. The Brazilian banking industry

Some aspects like the existence of deposit insurance
and safety nets, the high participation of the state
owned banks, the interventions of the Central Bank
to not allow bankruptcy of institutions, macroeco-
nomic chocks, the regulatory environment and the
transparency of the market may change the form and
intensity of the manifestation of market discipline,
once they are capable of affecting incentives and the
information available to agents who will respond to
bank risk. This section will present a brief overview
of how these aspects manifest in the Brazilian bank-
ing industry.

2.1. Macroeconomic environment and banking
activity after Plano Real. The development of
the Brazilian financial system during the years
that preceded Plano Real was characterized by a
strong inflationary process that dominated the
Brazilian economy. Because of the expressive
earnings, linked with inflationary transfers, the
inefficiency of the banking industry wasn’t no-
ticed. In this case, the period of high profitability
allied with low competition and transparency,
didn’t represent a propitious environment for the
manifestation of market discipline'.

The year of 1994 was the beginning of important
transformations in the Brazilian economic history,
once, after several non-successful stabilization
plans, Plano Real manages to stabilize the price
level. As the inflation diminished, a restructuring
process of the Brazilian economy initiated and con-
tributed to the appearance of systemic problems in
the banking industry. The opening of the economy
revealed the low profitability and inefficiency of
some industrial and commercial sectors, which illus-
trated the incapability of recovering loans conceived
by banks. In addition, the restrictive monetary and
“fiscal” policies beginning with Plano Real contrib-
uted to the reduction of the credit available for some
sectors of the economy.

Other consequence of the stabilization period was
the stimulation of monetization and demand for

! See Baer and Nazmi (2000) and Ness (2000).
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credit, which enlarged the financial intermediation
market. In the second semester of 1994, the demand
and time deposits increased 165,4% and 40%, re-
spectively, accompanied by the elevation of loans in
58,7% (Rocha, 2001). This aspect shows that the
elevation of deposits was influenced by the favor-
able macroeconomic conditions.

Together, these facts changed the scenario in which
financial institutions worked. They elevated the
volume of credit operations, increased the costs of
banking operations and initiated a process of cutting
costs, in order to achieve higher productivity. Many
banks didn’t resist to the new reality of the Brazilian
financial system. By the end of 1994, seven small
banks were liquidated.

In early 1995 larger banks started being affected by
the new macroeconomic measures, this initiated the
restructuring and strengthening of the financial sys-
tem’s safety net, with special liquidity lines like the
PROER. More power was given to the Central Bank
in the determination of transfers of share hold con-
trol of banks with solvency problems, advances in
the supervision and banking regulation, and an in-
centive to the promotion of fusions and acquisi-
tions'. At the end of 1996 five liquidations were
performed by the Central bank. In 1997 the situation
deteriorated after the liquidation of a large, private
and national bank, “Bamerindus”. Also at this time,
the federal deposit insurance system — Credit Guar-
antee Fund (FGC) — was created to promote security
amongst depositors.

The preventive measures discussed above avoided
a systemic crisis of greater proportions, once large
healthy institutions weren’t troubled. Besides, de-
positors also weren’t affected. The financial cost
was estimated in 4% of GDP, which is a small cost
compared to banking restructuring in other coun-
tries (Rocha, 2001). However, if PROER avoided a
possible systemic crisis, it also made clear to de-
positors that the government is willing to stop bank
failure amongst large institutions, which could
influence the perception of risk by agents and cre-
ate a moral hazard problem. After the crisis and all
the liquidations, interventions, fusions and acquisi-
tions the Brazilian banking system now had a new
configuration.

The period of 1994-1997 was of great difficulty to
the Brazilian economy in general and to the bank-
ing sector in particular. The year of 1998 emerged
with a new reality, being defined a scenario of
stability and failures became less expressive. Stabi-
lization of prices, appreciation of domestic cur-

! The PROER spent around 20 billion reais to transfer businesses from
liquidated banks to healthy institutions.
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rency, monetization, increase of credit, high nomi-
nal and real interest rates and high bankruptcy rates
were factors that changed the economy and the
banking industry.

The period of restructuring, accompanied by the
larger participation of foreign banks, and reduction
of public participation, shaped a solid and efficient
system concentrated on a smaller number of banks.
Financial institutions no longer relied on inflation,
but on banking spreads. The enlargement of the
intermediation market and the end of inefficient
institutions influenced banks to become more effi-
cient and transparent.

A post-stabilization period initiated, with manage-
ment adjustment in banks and a period of acquisi-
tions, and incorporations, focused on scale gains,
which increased the concentration inside the system.
This tendency is still verified today.

Another characteristic of the reorganization period
in the banking system was the raise of foreign in-
vestments and participation. The diversification of
operations was combined with larger network cov-
erage, reduction of costs and larger opportunities of
growth for financial groups, substantially increasing
competitiveness inside the market (BCB, 2003).

In April, 2002, the new Brazilian payment system
(SPB) was implemented to reduce the possibility of
contagion and systemic crisis. The new system di-
minished the time between payment instruction and
final liquidity, which reduced the credit risk and
liquidity of participants.

The analysis of the macroeconomic aspects that
influenced the Brazilian economy from the second
semester of 1994 until the beginning of 2004, allow
the identification of two very specific periods. First,
the period that will here be classified as the restruc-
turing of the sector, or crisis period, comprehending
the years from 1994 to 1997. Second, the period
from 1998 until today, which is a period of larger
stability. Therefore, in order to analyze the empiri-
cal model in the next chapter, the behavior of de-
positors in both separate periods will be tested, to
prove if the manifestation of market discipline is
higher during crisis periods.

2.2. Governmental participation. The participa-
tion of the government as a bank owner is a factor
that may influence market discipline. This is justi-
fied by the fact that agents will fall under the im-
pression that they are secured by the government,
not only because of the size of the bank, but also
because of the bank’s function as part of the gov-
ernmental loan conceiving policy. In Brazil there
is a tendency of privatizing public banks. How-
ever, the participation of public banks in the mar-
ket is still high.



In 1996 a period of privatizing public banks initiated
because of PROES'. Out of the 25 state controlled
banks existent in 1996, only 2 didn’t participate in
the program and a total of 10 were privatised” (Sal-
viano Junior, 2004).

Public banks started loosing, since the implementa-
tion of PROES, participation in this segment. In
1997, public banks (Banco do Brasil, Caixa
Economica Federal, State banks and State savings
banks) were responsible for 32.34% of the net
worth in the banking segment; by 2003 they only
held 12.53%. Nevertheless, when analyzing the
participation of State controlled banks in the total
number of deposits, it is possible to realize that,
despite the downward trajectory, this participation
is still expressive. In 2003, public banks held
42.43% of deposits”.

When analyzing the existence of market discipline,
it is possible to realize that almost half of the depos-
its are concentrated in public banks. This implies
that, if depositors believe they are secured by gov-
ernmental guarantees, the manifestation of market
discipline will be disturbed. This aspect will be
tested in the next section.

According to Lundberg (1999) the problem
known as “too big to fail” occurs in Brazil. Thus,
only small financial institutions are liquidated
when presenting insolvency problems while large
banks are restructured. In the Brazilian PROER,
the efficient parts of the distressed banks were
sold, and the inefficient parts liquidated. This
aspect could negatively influence market disci-
pline in Brazil, once depositors of large institu-
tions won’t monitor their risk.

The restructuring process of the Brazilian banking
industry occurred in a scenario of reduction in the
number of institutions in the market. One third of
the banks were terminated only in the period from
1994 to 2000, as shown in the Table below.

" The PROES — Program of Incentives to the Reduction of the State-
Level Public Sector in the bank activity — was created by Medida
Provisoria 1.514 (A Medida Provisoria is a decree issued by the
president that must be approved by vote of the Brazilian Congress.
If congressionally approved, the Medida Provisoria becomes law
within 120-day period. If the Congress does not approve the Medida
Provisoria, the decree has no effect. Instead, the Brazilian Congress
is required to issue new measures regulating those transactions that
were conducted during the period in which the Medida Provisoria
was “in force”) and intended to create lines of financing for states
that would allow the extinction, privatization, acquisition by the
Federal Government or restructuring of 100% of the adjustment
cost in case the state signs the plan or 50% if the state decides to
keep controlling the institution (Salviano Junior, 2004).

> Amongst the privatized banks, some large institutions were between
the twenty largest in assets in the financial system, such as Banespa
(third largest in assets), Nossa Caixa, Banrisul, Credireal, Banerj and
Banestado.

* See Nakane and Weintraub (2005) and Beck et al. (2005).
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Table 1. Evolution of the banking system by capital

structure

Banks State-owned Private Total
Dec-94 38 210 248
Dec-95 32 210 242
Dec-96 32 198 230
Dec-97 27 190 217
Dec-98 22 182 204
Dec-99 19 175 194
Dec-00 17 175 192
Dec-01 15 167 182
Dec-02 15 152 167
Dec-03 14 150 164

Note: This table shows the number of state-owned and private
banks for the period of 1994-2003.

2.3. Safety nets and transparency. The Brazilian
Central Bank disposes of several instruments due
to its supervisory function. The Brazilian safety net
can be characterized by: the capability if ordering
interventions and liquidations; last resort credit
loaner; the competence of regulating deposit insur-
ance mechanisms (existence of the Credit Guaran-
tee Fund, FGC); the licensing of new financial
institutions; prudent rules to guarantee larger risk
management by banks, like imposing limits of lev-
erage and supervising banks to assure that rules are
being obeyed.

The Credit Guarantee Fund (FGC) was created in
August, 1995 by Resolution CMN 2.197. 1t’s a fed-
eral deposit insurance system, maintained by banks,
with the purpose of functioning as a banking insur-
ance for investors, which allows recovering deposits
after an institution has been liquidated*. The charac-
teristics of this insurance are: explicit protection,
compulsory acceptance, limited coverage, private
funding ex-ante and private administration.

After evaluating the characteristics of the Brazilian
deposit insurance, and revising the literature regard-
ing the impact of insurance in the manifestation of
market discipline, it is possible to conclude that,
besides reducing the burden on the government with
the coverage of deposits, the limited coverage and
the funding from private resources may cause a
positive effect over market discipline, since deposi-
tors believe that only minor deposits are guaranteed
in case of bankruptcy.

Summarizing, the regulatory focus used to control
risk decurrently of banking operations, in Brazil, has
been the strengthening of the prudential regulation
systems and the establishment of deposit insurance.
In Brazil, the banking regulation and supervision is

* The maximum insurance, since it has been created, is of R$20,000,00.
Several financial applications are secured, like CDBs (bank deposit
certificates), RDBs (bank deposit receipts), demand deposits, savings
account, mortgage, exchange and real estate letters.
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developing and getting better with time, and the
Central Bank now possesses several instruments that
constitute a safety net. The period after the Plano
Real is characterized by the adoption of more re-
strictive prudential measures.

2.4. Stock market and subordinated debt. In Bra-
zil, just about 20 banks have equity negotiated in
stock markets'. However, it is important to notice
that although it is a small number of banks, their
assets form 60% of the total assets of banks in the
financial system, in June 2004.

Other important source of information of the market
comes from the rating agencies. In Brazil, the num-
ber of rating agencies, and the number of banks
rated, is considerably small. Published information
and evaluations aren’t easily accessible for deposi-
tors. The Brazilian Central Bank by the communi-
cate 12.746 from December, 2004, about the pro-
ceedings to the implementation of the new capital
requirements, Basel II, established that it will not
use ratings published by external credit risk classifi-
cation agencies for calculating capital requirements.
Therefore, most banks have their own internal credit
risk models that are used to assess the credit risk of
their loans portfolio.

The first subordinated debt emissions in Brazil initi-
ated in 2001. The utilization of subordinated debt as
a base capital component, although regulated since
1998, wasn’t being used, until then, because the
capital requirements were more flexible. In 1999
rules became more specific to the types of exposure
(exchange, interest rate and tax credit) and, conse-
quently, stared demanding higher capital allocation.

Since then, Itau, Unibanco, Bradesco and Banco do
Brasil performed many emissions. The participation
of this instrument in these banks base capital devel-
oped considerably since the beginning of 2001. In
2003 this participation achieved, in average, 25% of
the base capital according to the accounting bal-
ances of these institutions. Despite the gradual in-
crease in the emissions of subordinated debt, there is
not enough frequency, and number of emissions,
that enables studying the impact of these emissions
on market discipline.

Testing for market discipline requires substantial
amounts of data and it seems unlikely that using
data on bank equity prices or subordinated debt
would be satisfactory due to the limitations de-
scribed above. Therefore, we will focus on tests that
employ balance sheet accounts from individual
banks. The methodology is explained in more detail
in the next section.

! Data obtained by Bovespa in the sector classification of companies
and funds negotiated in Bovespa during June, 2004.
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3. Empirical tests

3.1. Methodology. We employ a panel data estima-
tion technique to evaluate the response of time and
total deposits and interest rates paid for deposits on
bank risk characteristics. This methodology allows
testing for market discipline. We test for two ef-
fects: quantity and price. If market discipline is ex-
erted via quantity then depositors reallocate their
deposits from riskier to safer banks. Market disci-
pline via prices suggests that riskier banks would pay
higher interest rates on their deposits than safer banks.

Our baseline panel specification to analyze the
quantity effect is as follows:

ADep;, = p; + d; + p’Fund;.; + €;,€;; ~ N(O,Uzi,t), (1

where i = 1,...., N is the bank identifierand ¢ = 1,..., T
is the period identifier.

The Dep;, variable represents the time deposits level
in real terms, where i represents each bank and ¢
represents time. Two specifications will be tested:
the first will use the first logarithmic difference
(growth rates) of these deposits; the second will
employ, as a dependent variable, the logarithm of
the time deposits balance.

The same two regressions will be estimated using the
variable total deposits (savings account