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Abstract

This paper studies the links between competition in the lending market and spreads of
bank loans in Brazil. Evidence from a dataset of more than 13 million loan-level
observations from private banks shows a positive relationship between market power,
measured by the Lerner index, and the cost of finance, measured by loan spreads over
the treasury curve. Furthermore, there is evidence of the holdup problem, originating
from informational switching costs faced by firms. Private banks engage in a strategy
of first competing fiercely for clients by offering a lower loan interest rate and later
increasing interest rates as the bank-firm relationship duration increases. Both results
are stronger for micro and small firms than for medium and large firms.
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1. Introduction

Competition is a recurrent and controversial topic in the banking literature. On the one hand, the
most prominent theoretical paradigm in the area of banking competition is the market power
hypothesis. According to this hypothesis, higher market power leads to financial constraints and
higher spreads. On the other hand, the information hypothesis challenges the market power
hypothesis, arguing that banks need some market power to reduce the information asymmetry
problem in lending markets (Petersen and Rajan, 1995). According to the information hypothesis,
a lower competition induces banks to engage in relationship lending (see, for instance, Kysucky
and Norden, 2016) to obtain greater soft information, thus reducing information asymmetries.
Under this view, a higher level of competition reduces the attractiveness of relationships and
increases the cost of credit.

Another strand of the literature focuses on the switching costs clients face during their
relationship with banks (see Klemperer, 1995, and Section 4.1.4 of Degryse et al., 2009). These
costs may allow banks to extract rents from locked-in clients. A possible behavior is the so-called
“capture then extract rents,” where banks first aggressively compete for clients, and, once
relationships are established, increase loan interest rates above marginal costs to compensate
possible initial losses.

In this paper, we evaluate these hypotheses by analyzing the links between market power
(competition) in the lending market and spreads of loans to firms. Also, we investigate how the
relationship between banks and firms affects spreads. We conduct the empirical investigation in a
major emerging economy: Brazil. We believe Brazil serves as a useful laboratory for the study
since bank loans in Brazil are known to have the highest loan interest rate and spreads among the
major economies, a matter of ongoing concern to economists and policymakers, as higher
intermediation costs constrain access to credit and keep lending levels low. The reasons for this
may include lack of competition and the holdup problem.

We use a proprietary dataset of over 13 million observations of private commercial banks'
loans to firms of all sizes from 2005 to 2016. The use of data at loan level allows us to better
disentangle demand and supply factors. Our empirical investigation shows an inverse relationship

between competition and spreads, supporting the market power hypothesis. Furthermore, we find

! Private commercial banks are responsible for most of the loans (60 percent) for firms in Brazil in the credit line of
our sample. Section 2.2 explains the motivation for using only private banks.
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a positive association between bank-firm relationship duration and spreads charged by private
banks. This evidence is consistent with informational switching costs creating hurdles for clients
to change their bank. In this way, banks would first capture the client and then extract rents. Both
results are evidence against the information hypothesis.

Our results show a direct relationship between market power of private banks (measured
by the Lerner index) and spreads, so that lower competition increases the cost of firm financing,
in line with the market power hypothesis. Loans located on the last quintile of the Lerner index
distribution have a spread approximately 1.8 percentage points (p.p.) higher than those on the first
quintile, in a specification with bank and firm fixed effects. Although economically relevant, this
estimate is only a fraction of the mean spread in our sample (25.30 p.p.).

We compare our results with those found in Van Leuvensteijn et al. (2013) and Fungacova
et al. (2017). Both use European data to analyze the relationship between competition measures
and the cost of credit, in a similar approach when compared to ours. However, they found
contrasting results regarding the relationship between competition and the cost of credit. Van
Leuvensteijn et al. (2013) find higher competition (measured by the Boone indicator) reduces
interest rate spreads for most loan products from European banks. This result is consistent with
our empirical findings for the Brazilian market. However, Fungacova et al. (2017) use a large
dataset of firm-level data to conclude that competition (measured by the Lerner index and H-
statistic) increases the cost of credit. This is not in line with our results.

Our detailed data allows us to better identify shocks when compared with Van Leuvensteijn
et al. (2013) and Fungacova et al. (2017), as we have information on the bank-firm relationship
over time. Furthermore, we use a competition measure — Lerner index — at bank-level, instead of
country-wide measures. This allows us to benefit from heterogeneity both on banks cross-section
and time-series.

Another key empirical finding of our paper is the characterization of the “capture then
extract rents” behavior, which is linked to the holdup problem. This behavior was previously
documented by loannidou and Ongena (2010) using data from Bolivia. In our sample, private
banks first capture clients by offering lower interest rates to new clients, i.e., those who recently
opened an account. Loans from firms switching to a private bank with no previous relationship
have a spread around 32 basis points lower than renewing the loan with the same bank. When

switching back to a bank with an existing relationship, firms face a spread 15 basis points higher



than the renewing case. Therefore, switching costs seem to be associated with information
asymmetry.

After capturing the client, private banks seek to increase interest rates. There is a positive
association between the duration of the bank-firm relationship, measured both in years and in
number of loans, and spreads. The sixth loan of a bank-firm relationship has a spread half
percentage point higher than the first one, while the 15" loan has a spread one percentage point
higher than the first loan. This increasing spread also affects firms after switching to a new private
bank. Therefore, we find evidence against the information hypothesis. Even though private banks
can gather soft information during the relationship with the firm, reducing information asymmetry,
these efficiency gains are not passed along to clients. This is evidence of imperfect competition,
probably due to informational loan-switching barriers.

Both empirical findings — market power and relationship duration — affect more intensively
micro and small firms than medium and large firms, in line with the literature (see Chong et al.,
2013; and Ryan et al., 2014). The effect of market power is 3.3 times stronger on micro firms than
on medium and large firms. The intensity of the effects on spreads from the bank-firm relationship
is much higher for micro and small firms, no matter if we measure the relationship by number of
years or number of loans.

The remaining of this paper is structured as follows. Section 2 describes the credit market
in Brazil. Section 3 presents the variables used to study the relationship between bank competition
and spreads, while Section 4 provides the main statistics of the sample. Section 5 analyzes the
dynamics of our competition measure, the Lerner index, over the sample period. Section 6 shows
empirical results using bank-specific Lerner index and spreads. Section 7 characterizes “capture

then extract rents” behavior by private banks. Section 8 concludes the paper.

2. Characteristics and Evolution of Credit Markets in Brazil

The banking credit market in Brazil grew from 25 percent of GDP at the beginning of 2005 to
almost 50 percent of GDP at the end of 2016. Among the possible drivers for this increase are the
declining trend of the policy interest rates, several regulatory microeconomic reforms—such as
the payroll credit rules in 2003, the fiduciary lien reform in 2004, and the bankruptcy reform in
2005, among others—and a fostering credit policy by the Federal government after the global

financial crisis of 2008.



The presence of a substantial amount of subsidized credit is possibly the key difference of
the credit market in Brazil when compared to other major economies. These subsidies come from
the government, especially at the federal level. However, only a small share of firms has access to
these loans. Brazil also has a substantial amount of so-called earmarked credit, where specific
sources of funding (e.g., saving accounts) must be used for a specific type of credit (e.g., real estate
financing). At the end of our sample, the proportion of the credit market for firms, which can be
freely allocated by banks, represented 49 percent of the total.

We can also characterize the Brazilian credit market by its type of players. Besides private
banks, both local and foreign, there is a strong participation of state-owned banks.? In some
situations, state-owned banks are oriented to achieve public policy objectives, such as increasing
credit availability.

Credit unions, in turn, are financial institutions that seek to achieve their associates’ goals.
Although credit unions are small institutions, there is a large number of them in Brazil, and most
of them are organized in federations in order to reduce costs and increase efficiency. Moreover,
credit unions usually operate in market niches that are not well served by large institutions. In these
niches, the credit unions seem to have some market power since their Lerner index is on average
higher than those of larger institutions. Apparently, competing for clients in these underserved
markets is a strategy for these smaller institutions.

It is important to cite that some private foreign banks recently exited the Brazilian retail
credit market to concentrate their operations on wholesale, probably searching for a market niche.

Lack of scale efficiency may have influenced this strategic decision.

3. Variables

3.1 Spread

We measure spread at loan-level as the difference between the interest rate charged by banks to
borrowers on a specific loan and the treasury curve rate for the same maturity of the loan. Thus,
we do not consider the spot or policy interest rate, but a rate compatible with the maturity of the

loan. This absorbs the term premium? from spreads, making our measure more likely to reflect

2 We refer to public or state-owned banks as those financial institutions controlled by the central or subnational
governments.

3 Term premium can be defined as the difference between the yield of a long-term bond and the market’s expectation
for the short-term rate from today to the maturity of a long-term bond.
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what banks consider as a funding source. Note also that our measure does not consider deposit
rates, but rather the Treasury curve. Therefore, the focus is on competition in the lending market,

but not in the deposit market.

3.2 Competition Measures

In the traditional Structure, Conduct, and Performance (SCP) paradigm, the structure of the market
shapes performance (see Bain, 1951). Thus, market power would be a consequence of (possibly
implicit) collusion or entry barriers, leading to high concentration and profitability. In this way,
high concentration would lead to high market power, less competition, and higher spreads. Thus,
concentration is considered a measure of competition under the SCP view.

The New Empirical Industrial Organization challenges this view, arguing that it ignores
the conduct of banks, relying only on the structure of the market. Then, instead of using
concentration, new ways of measuring competition arise, such as the Lerner index, the H statistics
of Panzar and Rosse (1987) and the Boone Indicator (Boone, 2008). Indeed, concentration and
competition measures may be uncorrelated or even positively correlated (Martins, 2012; Silva,
2014; Claessens and Laeven, 2004). In this paper, we use the Lerner index as our primary measure
of market power, but we also consider traditional concentration measures.

We calculate the Lerner index for each bank i in each quarter g:

Py, — MCy,
Lig = T Py (1)

where the price Py, is the financial intermediation revenue as a percentage of outstanding credit
(without loan provisions) for bank i in quarter ¢ and M C;, is the marginal cost calculated using a
trans-log cost function with the methodology described in Appendix 2.

The bank-specific Lerner index is a measure of market power of that institution, and it is
calculated every quarter. The Lerner index used in this paper is restricted to the credit business of
banks so that it does not reflect the mark-ups of other business lines such as trading and other
services. Banks with high market power will have a high Lerner index since they are able to charge
prices well above marginal cost. The Lerner index can be interpreted as a measure of the mark-up

that banks can impose on their clients.



One of the assumptions of the Lerner index is profit-maximization behavior by financial
institutions. Without such an assumption, the Lerner index can no longer be interpreted as market
power (Spierdijk and Zaouras, 2017). However, in the Brazilian credit market, some institutions
may not seek profit maximization. This is the case of credit unions*, which may have a minimum
profit constraint, but do not actually seek maximization (see Vervliet, 2015, for a similar
discussion). This might also be the case of state-owned banks, at least during some years of the
sample. Silva and Pirtouscheg (2015) report that, around 2012, Brazilian Federal Government
fostered state-owned banks to reduce their spreads “putting pressure” on private banks to also
decrease theirs, giving a boost to the Credit/GDP ratio.

For this reason, it is not clear whether these banks are profit maximizers in our sample.
Therefore, we restrict our main sample to the private commercial banks, for which Lerner index is
likely to measure the market power. These banks are responsible for around 60% of the loans for

firms in Brazil in the credit types considered in this paper.

3.3 Control Variables

Besides the competition measures and the spread, we use several control variables related to the
characteristics of the loan at origination, to the firm and the bank.

The loan-related variables are the following:

e Collateral: is a dummy variable that takes the value of one if there is a real
collateral for loans from bank b to firm i in month m, and zero otherwise.

e Loan Amount: is the log of the loan amount from bank b to firm 7.

¢ Loan Ratings: are dummy variables for the rating of the loan from bank b to
firm 7 at time m attributed by the bank. There are nine ratings, but we consider
only the top four ratings, which account for most of the observations. The base-
case is the worst rating.

¢ Loan maturity: is the loan time to maturity measured in months.

We have information about the firm, gathered by banks:

e Firm Age: is the log of the firm age in years.

4 Credit unions are small institutions, usually focused on a geographical region or type of associate.
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e Firm Sizes (Credit Registry): are dummy variables for firm size at time ¢
attributed by the bank. There are four sizes and the base-case for these dummies
is when the bank does not inform these variables.

e Firm Location: is the geographic location of firm i at time m. This is composed
of the first two digits of the Brazilian postal code system.

e Firm Activity (Industry): is the main economic activity of the firm in that
month, based on the first three digits of the CNAE? classification system. There

are 633 economic activities in the sample.
Regarding the relationship between the bank and the firm, we use the following variables:

e Bank-Firm Relationship: measures the relationship duration between bank b
and firm . It is the log of the relationship’s number of years.

e # of accounts: is the number of accounts that a firm i has in a given month m.
We also use concentration measures, based on the geographic and location levels:

e Herfindahl-Hirschman Index (HHI): It is calculated by summing the square
of the market share M}, ;. ,, from each financial institution on a specific market
k and in each month m. The market is based on three alternative definitions:
geographic location (the first two digits of the Brazilian postal code system),
industry (first three digits of the CNAE), and the interaction of the geographic

location and the industry:

HHI o = Z MSEm
b

5 The CNARE is the official economic activity classification system used by the Statistics National System. We consider
the CNAE Version 2.0. More information is available at:
https://ww2.ibge.gov.br/english/estatistica/economia/classificacoes/cnae2.0/default.shtm
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4. Sample

The sample consists of a merger of two datasets with different data frequencies: loan-level data at
monthly frequency and bank accounting data at quarterly frequency. We focus on loan-level
observations for new loans of commercial banks to firms form 2005 to 2016. The loans are
registered in the Credit Registry maintained by the Central Bank of Brazil, which identifiesthe
firm, the bank and the month. We consider only new loans above R$ 5,000 for non-financial
privately held firms, using the bank’s own funding resources.®

There is a wide range of credit lines types in Brazil, and some of them are very
heterogeneous. Thus, in our sample, we restrict them to three main types of credit for firms:
working capital, receivables discounting, and vehicles.

For each loan, the spread of the interest rate over the Treasury yield curve considers the
maturity of the loan. In order to clean data of reporting errors, we exclude negative spreads.
Furthermore, we exclude, for each month, the top and the bottom 2.5 percent spreads to avoid
outliers.

We divide our sample in two parts: a) the main sample containing loans granted by private
commercial banks (both local and foreign); b) a secondary sample with loans granted by state-
owned commercial banks.The main sample has a total of 13.7 million loans from private banks.
All analyses are carried out considering financial conglomerates or individual institutions that do
not belong to a conglomerate. Thus, we have 136 private commercial banks and about 2.2 million
firms in the main sample. However, about one million firms have only one loan during the main
sample, so that they are automatically not considered in our regressions with firm fixed effects.

Table 1 shows the summary statistics for loans and our competition measure. We can see
the high level of spreads in Brazil, about 25.3 p.p. p.a. The loan amount is highly asymmetric, with
a mean of 92 thousand reais and a median of 15 thousand. The average maturity is around one

year, with a median of just six months, characterizing this sample as short-term loans.

¢ Subsidized credit is not considered.



Table 1. Loan Summary Statistics

Mean Standard 25t 50t 75t
Deviation Percentile Percentile Percentile
Spread (p.p. per 25.30 18.07 12.59 20.87 32.27
year)
Amount (RS) 92,044.68 1,059,282 7,744 15,639 40,751
Maturity (months) 11.71 12.91 2 6 19
Spread (p.p. per year)
25th 501]1 75th
Lo Slean Percentile Percentile Percentile
Working Capital 7,010,635 33.29 18.49 29.14 4343
Receivables 5,398,059 18.84 11.90 17.33 24.39
Discounting
Vehicles 1,324,952 9.40 6.09 8.68 11.81

Note: The sample consists of loan-level observations for new loans from private commercial banks to firms
registered in the Credit Registry maintained by the Central Bank of Brazil, from 2005 to 2016. It includes only new
loans above R$ 5,000 for non-financial privately-held firms, using the bank’s own funding resources. There are
three type of credit lines: Working Capital, Receivables Discounting and Vehicle financing.

We also have information about the size, industry, and geographical location of each firm,
taken from the Credit Registry. For each bank, we have balance sheet and income statement
information. Regarding loan information, we have the risk rating, the maturity, the amount, and
the presence of real collateral (binary dummy). The relationship strength between banks and firms
is measured by the number of months of the relationship.

Regarding the loan rating, the Central Bank of Brazil requires financial institutions to
assign a rating for each loan in the Credit Registry. Each rating is associated with a minimum loan
accounting provision, which should be an estimate of the probability of default. Brazilian
regulation also requires that loans in arrears should be assigned a low rating. In a small percentage
of our sample, we have ratings compatible with loans in arrears. We exclude these loans from our
sample to avoid problems of “evergreening,” i.e., when the financial institution grants another loan
to substitute a loan in arrears or similar situation.

The size of the firms comes from information collected from banks and reported to the
Credit Register. There are five categories for size in the Credit Registry. Size zero means the
financial institution do not fill the field for the firm size. Sizes 1 to 4 are increasing in the firm

size.
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In our main competition regression specification for private banks we use firm fixed
effects. However, a significant percentage of firms have just one loan in the sample, and thus using
firm fixed effects will automatically exclude them from estimations. This may create a bias
towards medium and large firms since smaller firms tend to be the majority of those with just one
loan in the sample. In the full sample, using firm fixed effects excludes about one million
observations, which represents 6.24 percent of loans and 38 percent of firms. In order to check for
robustness, we also use alternative specifications with firm characteristics instead of firm fixed
effects, and results are still robust.

We also compare results from this main sample with a sample of loans from state-owned
banks, which comprises around 5.9 million loans of 13 banks. These banks are owned either by

the federal government or by sub-national governments.

5. Evolution of the Competition Measure

In this section, we show the evolution of our competition measure, the Lerner index, over time.
Figure 1 shows the median, 25" and 75" percentiles of the Lerner index distribution for each
quarter, considering only private commercial banks. The 75 percentile is closer to the median
than the 25", meaning a left-skewed distribution. In general, even the 25" percentile lies above

zero during most of the sample, meaning most of private banks exhibit some level of market power.
Figure 1. Lerner index Percentiles, Private Commercial Banks
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The median Lerner index of private banks has a declining trend from the beginning of the
sample in 2005 to the first quarter of 2013, decreasing from 0.56 in the first quarter of 2005 to -
0.04 in the first quarter of 2013. This behavior is consistent with the “put pressure” episode
reported by Silva and Pirtouscheg (2015), since the median Lerner index of private banks reached
a value near zero in 2013, meaning more than half of the banks had a price below marginal cost.
In Figure 1, we can see that the 25" percentile went deep into the negative values during this
episode, reaching -0.38. These negative mark-ups for roughly one-fourth of the private banks last
several quarters. After some quarters, mark-ups recovered, and median values recovered in the last
quarters of the sample.

Another interesting result of this estimation is that small and medium private banks have
higher Lerner indexes than large private banks.” This may seem counterintuitive, but we provide
two possible explanations. First, small and medium banks in Brazil avoid competing directly with
large banks. They search for market niches where large banks are not present and in which firms
are underserved in terms of credit. In those niches, they may be able to exert market power, since
competition from large banks is lower of absent. The second possible explanation is that the “put
pressure” affected large private banks since state-owned banks in Brazil are large and compete
mainly against large private banks. Thus, the effect of this episode on the Lerner index may be

more intense for large than for smaller banks.

6. Spreads and Bank-Specific Market Power

In this section, we investigate the relationship between competition and spreads. We use the bank-
specific Lerner index as a measure of competition, which can be interpreted as the market power
of that individual institution.

Our baseline specification is the following:
Stbim = Bilbg-1 F ACipim + PRpim + i + Vs + T + €1pim ()

where:

S1p,i mis the spread of loan /, from bank b to firm 7 in month m;

" The median monthlyLerner index for small private banks is 0.37, compared to 0.27 for medium banks and -0.12 for
large banks.
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Lp qis the Lerner index of bank b in quarter g. As accounting data are available on a
quarterly basis, the Lerner index of that quarter is repeated for all months in that quarter. In our
specifications we use the one-quarter lagged Lerner index to avoid possible reverse causality;

Cip,im 1s a set of loan-level characteristics for loan /, from bank b to firm i in month m.
These characteristics are the following: the log of the loan amount in Brazilian reais, a dummy
indicating the presence of collateral in the loan, dummies for the loan rating, the maturity of the
loan in months and the loan indexing;

Rp,im 1s a set of bank-firm relationship characteristics. These characteristics are the log of
relationship length between bank b and firm i in years; and the number of accounts firm 7 has in
that month, regardless of the bank;

w; are firm fixed effects;

v, are bank fixed effects;

T,, are monthly fixed effects for each type of credit; and

€ p.im 15 the error term.

Table 2 shows the baseline specification in column 1. Specification of column 2 is the same
as column 1, but taking out three possible endogenous control variables: amount, maturity, and
collateral. The more saturated specifications are in columns 2 to 4. Column 5 shows the baseline
specification using only the observations of the most saturated specification of column 4. The
estimation procedure is by OLS using the high dimensional fixed effects of Correia (2017), and
the estimated standard errors are clustered at the bank and time level. Only new loans from private
banks are considered in this table, given the profit maximization issue of the Lerner index, but the
results including commercial state-owned banks® (but not development banks and agencies) are
provided in Appendix 1. Our sample has only new loans from three types of credit for firms:
working capital, receivables discounting and vehicle financing.

Results of our baseline specification in column 1 show a statistically positive Lerner index
coefficient. Therefore, the market power, measured by the ability of private banks to price loans
above marginal cost (i.e., Lerner index) is associated with higher spreads. This is empirical

evidence against the information hypothesis. The coefficient is numerically small. We leave the

8 This robustness test includes commercial state-owned banks, but not development state-owned banks and agencies.
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economic interpretation of this result for the next section, where we use dummies for the Lerner
index levels.

In columns 2, 3, and 4 of Table 2, we saturate the model by including more stringent fixed
effects (FE). In columns 2 and 4, we replace firm FE by firm x year FE, while in columns 3 and 4,
we use bank-year FE instead of bank FE. Recall that our main independent variable, the Lerner
index, is calculated every quarter so that using bank x year FE makes these specifications very
saturated.

The motivation to use those fixed-effects comes from the identification problem of demand
and supply shocks in the market, which occurs at the same time. The use of firm x time fixed
effects helps to overcome this issue, and it is standard in the literature using credit registry datasets
(see Jiménez et al., 2014, and Degryse et al., 2019). Our large and detailed dataset allows us to use
this approach. Note that using firm x year fixed effects reduces our number of observations by
about 2 million,’ but we still continue with more than 10 million degrees of freedom. The use of
bank x time fixed effects also helps with the supply side identification, especially because it allows
controlling for banks changing their behavior through time.

The coefficient of the Lerner index is slightly lower when we use firm x year fixed-effects
(column 2), but it is still significant at the 1 percent level. When we use bank x year fixed effects
(column 3), the point estimate is less than half of the baseline specification, but still significant at
the 5 percent level. Even in our most saturated specification in column 4, the Lerner index is
statistically significant at 5 percent. Overall, there is robust evidence of a positive relationship
between spreads and the Lerner index.

One issue with using more saturated specifications is whether we are excluding smaller
firms since fixed effects with year cut firms with only one observation in a given year. We show
in column 5 the same specification of column 1, but using only the observations used in column
4, the most saturated. In this way, we can check whether the lower coefficients of the Lerner index
on the saturated specifications of columns 3 and 4 are due to the exclusion of those smaller firms.
We see that the Lerner coefficients of specifications 1 and 5 are the same, so that the 2 million
observations excluded when we saturate the model are not responsible for the lower Lerner

coefficient. In Section 6.2 we come back to this issue.

% These are mainly observations from firms with just one loan in a given year.
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In order to test for possible contemporaneous reverse causality, we re-estimate regressions
of Table 2 using the Lerner index with one-quarter lag. Results (in Appendix 1, Table 11) remain
very similar to the ones we observe in Table 2. Another endogeneity issue is that our dependent
variable, the spread, is part of the input used to calculate the Lerner index. This problem is
mitigated since we use spreads from the Credit Registry, at the loan level, while market power
measures are drawn from accounting data, at the bank level. Furthermore, accounting data are
based on all outstanding loans of the bank, including those for households, while spreads are
restricted to new loans for firms, which represent only a fraction of all loans of the bank. Besides,
the use of numerous fixed effects removes all time-invariant unobservable effects that could
potentially affect both bank competition and spreads.

We additionally address the issue of endogeneity in Section 6.3, by considering a
normalized measure of market power, further breaking the mechanical relation between spreads
and bank-specific Lerner index. Finally, regarding possible concerns with the endogeneity of loan
terms (loan purpose, loan amount, maturity, and collateral), we argue that loan rates (and spreads)
are the last contractual term on which the borrower and the lender agree after all other terms are
set.!”

Regarding the control variables, the results of Table 2 show that the amount (size) of the
loan has a negative and statistically significant coefficient, meaning that banks charge a lower
spread for large loans. The presence of collateral coefficient is negative and statistically significant,
even though we control for the risk rating of the loan. The negative coefficient is expected since
the use of collateral should reduce the risk of the loan, all else constant.

The coefficient of the loan maturity is negative and statistically significant. On the one
hand, if long-term loans are riskier than short-term ones, one should expect higher spreads. On the
other hand, the required interest rate to restore losses with delinquent debt depends on the default
rate and the maturity of the loans. For a given default rate, the lower the term of the loans, the
higher should be the interest rate charged to recover the losses with delinquencies. In our case, it
seems that the second effect dominates.!! Besides, the lower spread for longer loans may also occur

because only good clients have access to loans with higher maturities.

10 Standard and Poor’s, 2006. A Guide to the loan market https://www.lcdcomps.com/d/pdf/LoanMarketguide.pdf.

' In Freixas and Rochet (2008, Section 8.6.2), an adapted Merton model is used to analyze the spread. Theoretical
model results show that the dependence of H (spread) in 7 (maturity) is not clear cut. This is in line with our argument
that different aspects determine the relationship between spread and maturity.
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Regarding the bank-firm relationship, the positive coefficients of the number of years of
the bank-firm relationship are consistent with switching costs helping banks “capturing” some of
their clients and then extracting rents. The usual reasons for that include habit persistence and the

holdup problem. Section 4.1.4 of Degryse et al. (2009) describes this issue:

“Banks can extract higher profits from captured and lock-in (opaque) borrowers than
from borrowers that have ready access to other financing alternatives. A switch
between banks may entail not only observable direct (transactional) cost of closing an
account with one bank and opening a new one elsewhere, but also the unobservable,
but perhaps more significant, cost associated with the foregone capitalized value of

the (previously established) long-term customer-bank relationship”.

Table 4.10 A from Degryse et al. (2009) provides a review of the empirical literature
regarding the bank-firm relationship duration. Our positive coefficients for the private bank sample
are in line with those in European markets studies (Belgium, Italy, Spain), but not with those in
U.S. studies, which find negative coefficients. In Section 7 we come back to this point using
dummy variables and test whether banks adopt a strategy of first capturing the client and then
extracting rents.

Table 2 also considers the (log) number of accounts of each firm for a given month as a
bank-firm relationship control variable. This can be viewed as a measure of competition
specifically for that firm, or how financially constrained the firm is. Thus, we would expect a
negative coefficient, since firms with more bank relationships would be able to get lower spreads.
However, our results are mixed. This coefficient is positive when we use firm fixed effects
(columns 1 and 3), and negative when we use firm x time fixed effects (columns 2 and 4).'> The
expected negative statistically significant coefficient arises only when we strictly account for
demand and supply shocks. In Section 6.6 we return to this issue using dummy variables.

Although there is an issue of using the Lerner index for state-owned banks, Table 12 in
Appendix 1 presents results considering only commercial state-owned banks. Coefficients for the

Lerner index are no longer significant, although they are higher. Interestingly, relationship

12 We also use as a measure of bank-firm relationship the number of banks with outstanding loans for that firm in a
given month. This measure is specific for credit relationship, while the number of accounts is a broader measure. The
sign and significance of coefficients are similar for both measures.
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variables coefficients have different signs when compared to those for private banks. Section 6.6
addresses this issue.
Because of the “put pressure” episode in 2012, we also split the sample in 2012, running

regressions for 2005-2011 and 2012-2016 subsamples. The results are qualitatively the same.

Table 2. Bank-Specific Lerner index and Spreads

(1 (2) 3) (4) (5)
Spread Spread Spread Spread Spread
Lerner (Bank Level) 0.0068*** 0.0052%** 0.0021** 0.0019%* 0.0068***
(6.21) (5.48) (2.11) (1.98) (6.20)
Log(Loan Amount) -4.7697*** -4.1699%** -4.8238%*** -4.1989%** -4 4531 %%*
(-44.44) (-40.81) (-45.16) (-41.09) (-44.84)
Collateral -0.3812* -0.5449%** -0.7736%** -0.6022%** -0.3869*
(-1.80) (-2.72) (-4.01) (-3.05) (-1.84)
Loan Maturity -0.2798*** -0.3064*** -0.2815%** -0.3103%** -0.2057%**
(-43.65) (-42.04) (-44.35) (-43.00) (-42.99)
Log(# Accounts) 0.1381%** -0.3572%** 0.0843%** -0.3516%** 0.0683**
(4.07) (-8.72) (3.08) (-8.82) (2.12)
Log(Bank-Firm 0.2077*** 0.2225%** 0.2172%** 0.1787*** 0.1800%**
Relationship (9.52) (13.35) (11.01) (11.23) (8.04)
duration)
Type of Institution Private Banks Private Banks Private Banks Private Banks Private Banks
Adj R? 0.6360 0.7096 0.6457 0.7137 0.6459
Fixed Effects Bank, Firm, Bank, Firm x  Bank x Year, Bank x Year, Bank, Firm,
loan rating, Year, loan Firm, loan Firm x Year, loan rating,
Month x type  rating, Month  rating, Month ~ loan rating, = Month x type
of credit, X type of X type of Month x type of credit,
index rate credit, index credit, index of credit, index rate
rate rate index rate
# Observations 12,844,901 10,714,238 12,844,856 10,714,190 10,714,190
# Bank FE 130 129 - - -
# Firm FE 1,362,350 - 1,362,346 - 1,008,254
# Bank x Year FE - - 941 922 128
# Firm x Year FE - 2,299,605 - 2,299,594 -

Note: This table shows the results for specification: s ; m =
sotp ; m is a measure of interest rate spread of a loan from bank b to firm i in month m, which is the difference between
the interest rate charged from borrowers and treasury curve rate for the same maturity of the loan. L ,, is a Lerner
bank-specific competition measure for bank b at time m. Cyp;,, and Rp;,, are matrixes of control variables. The
results are in columns 1 to 5. Column 5 has the same specification of column 1, but with the same observations of
column 4. These columns show the point estimates and the z-score in parentheses. Coefficients marked with **%, **,
and * are significantly higher than zero at least at 1%, 5%, and 10%, respectively. Estimates for the fixed effects
dummies are omitted. Columns 1 and 2 use bank fixed effects. Columns 3 and 4 use bank x year fixed effects. Columns
1 and 3 use firm fixed effects. Columns 2 and 4 use firm x year fixed effects. All specifications use fixed effects for
time x type of credit, loan rating, and loan indexing. The sample includes all working capital, receivables discounting
and vehicle financing loans above R$ 5,000 in Brazil from 2005 to 2016, from private commercial banks on a monthly

basis.
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Overall, the results in this section support the market power hypothesis against the
information hypothesis due to the positive sign of the Lerner index coefficient and to the positive

sign of the bank-firm relationship duration.

6.1 Specification with Dummies for Market Power

In this section, we analyze the relationship between competition and spread using dummy variables
for market power to facilitate interpretation. We create one dummy variable for each quintile of
the Lerner index distribution for all loans, i.e., considering cross-section and time-series variation.
The specifications used are those of Table 2, but using dummies for the quintiles of the Lerner
index, instead of the index itself. The base-case dummy is for the first quintile of the Lerner index.

The results are in Table 3. In Column 1, we see a monotonically increasing value for
dummies, with the second quintile dummy being the only not statistically significant. Being in the
fifth quintile of Lerner index means paying a spread around 1.84 percentage points higher than in
the first quintile. This additional spread decreases to 1.31 in the fourth quintile, 1.12 in the third
quintile, and 0.7 in the second quintile. Therefore, there is an economically relevant association of
market power and spreads, even considering the high level of spreads with an unconditional mean
above 20 percent. It is worth noting that, due to the use of bank and firm fixed effects, the total
magnitude of market power coefficients may be underestimated.

When we turn to more saturated specifications, in columns 2 to 4, the dummy variables
estimates decrease. The dummy for the fifth quintile is still significant, but the overall structure is
not monotonically increasing anymore. Now the fourth quintile dummy is lower than the third
quintile, but both are still higher than the first two quintiles. Although weaker than the baseline,
results for very saturated specifications still provide support for a positive relationship between
spreads and competition. In Table 13 of Appendix 1, we re-estimate specification (2)
distinguishing by bank size. The effect of the Lerner index on spreads is higher for big banks than
for smaller banks. Therefore, although smaller banks might have a higher Lerner index, it has a

lower correlation with higher spreads.
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Table 3. Spreads and Competition using Dummies

6] () 3) 4
Spread Spread Spread Spread
Lerner Quintile 2 0.7023 0.4197 0.3363 0.2915
(Between -0.30 and -0.11) (1.22) (1.12) (1.17) (1.06)
Lerner Quintile 3 1.1247* 0.8551** 0.8153** 0.7294**
(Between -0.11 and +0.00) (1.73) (2.02) (2.35) (2.31)
Lerner Quintile 4 1.3070%* 0.7678** 0.6358** 0.5405*
(Between 0.00 and 0.16) (2.18) (2.06) (2.07) (1.87)
Lerner Quintile 5 1.8383*** 1.2329%** 1.0527*** 0.8824**
(Above 0.16) (2.74) (2.83) (2.64) (2.45)
Log(Loan Amount) -4.7720%** -4.1707*** -4.8240*** -4.1992%**
(-25.96) (-23.79) (-26.37) (-23.93)
Collateral -0.4231 -0.5688* -0.7904** -0.6169*
(-1.25) (-1.72) (-2.56) (-1.90)
Loan Maturity -0.2795%** -0.3063*** -0.2815%** -0.3102%**
(-26.19) (-24.94) (-26.69) (-25.56)
Log(# Accounts) 0.1400%** -0.3517*** 0.0855** -0.3488***
(2.68) (-6.55) (2.03) (-6.79)
Log(Bank-Firm Relationship 0.2112%** 0.2226*** 0.2172%** 0.1780***
duration) (6.15) (8.37) (6.65) (7.09)
Type of Institution Private Banks Private Banks Private Banks Private Banks
Adj R? 0.6362 0.7097 0.6458 0.7137
Fixed Effects Bank, Firm, loan Bank, Firm x Bank x Year, Bank x Year,
rating, Month x Year, loan Firm, loan Firm x Year,

# Observations

# Bank FE

# Firm FE

# Bank x Year FE
# Firm x Year FE

type of credit,
index rate

12,844,901
130
1,362,350

rating, Month x
type of credit,
index rate
10,714,238
129

2,299,605

rating, Month x
type of credit,
index rate
12,844,856

1,362,346
941

loan rating,
Month x type of
credit, index rate

10,714,190

922
2,299,594

Note: This table shows the results for specification: spim = B2DQ2pm + B2DQ3pm + B2DQ4pm + B2DQ5pm +
AChim+PRpim+ Wi+ Vp + T + € bim- SOty ;m is a measure of interest rate spread of a loan from bank b to firm i
in month m, which is the difference between the interest rate charged from borrowers and treasury curve rate for the same
maturity of the loan. DQK}, ,, are dummies equal to one if Lerner index is in the K" quintile of the all distribution, for bank
b attime m. Cyp;m and Ry ., are matrixes of control variables. The results are in columns 1-4. These columns show the
point estimates and the z-score in parentheses. Coefficients marked with ***, ** and * are significantly higher than zero
at least at 1%, 5%, and 10%, respectively. Estimates for the fixed effects dummies are omitted. Columns 1 and 2 use bank
fixed effects. Columns 3 and 4 use bank x year fixed effects. Columns 1 and 3 use firm fixed effects. Columns 2 and 4 use
firm x year fixed effects. All specifications use fixed effects for time x type of credit, loan rating, and loan indexing. The
sample includes all working capital, bill discounting and vehicle financing loans above R$ 5,000 in Brazil from 2005 to
2016, from private commercial banks on a monthly basis.
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6.2 Specification with Firm Characteristics

Using firm fixed effects is a popular way to control for demand effects. However, it may pose a
bias in our sample, as small firms have very few loans during the sample. In fact, 37 percent of the
firms classified as the lowest size have just one loan in the sample.”* When we use firm fixed
effects, we lose this information, and thus bias our sample towards large firms. When we
additionally use firm x year fixed effects, we also lose observations from firms with just one loan
in a given year.

Thus, as a robustness check, in Table 4 we drop firm fixed effects and replace them with
the firm’s characteristics. In this way, we are eliminating the large firm bias, while still controlling
for demand through firm characteristics. Instead of firm fixed effects, we use a fixed effect based
on several interactions of firm’s characteristics. This alternative empirical approach is used by
Degryse et al. (2019).

In column 1 of Table 4, we use as fixed effects the interaction of the firm’s location and
firm’s economic activity (around 39 thousand pairs), with an interaction of time x type of credit,
and also firm size.' In column 2, we again use the interaction of the firm’s location and firm’s
economic activity, together with a triple interaction of time x firm size x type of credit (1.7
thousand). In column 3, we use a five-variable interaction of the firm’s location, firm’s economic
activity, firm’s size, time, and type of credit, which results in about 1.6 million fixed effects. On
all specifications, we use the age of the firm as an additional control. With this setup, we believe
we are adequately controlling for firm demand.

The coefficients for the Lerner index in Table 4 are all statistically significant, and their
magnitude is similar to those of our baseline specifications in Table 2. The less saturated
specifications of columns 1 and 2 have a higher coefficient than the baseline model of Table 2,
while the most saturated specification in column 3 has lower-than-the-baseline estimates. Note
that specifications from columns 1 and 2 have around 10 million observations, which is similar to

the figures of the most saturated specifications of Table 2.

13 For the second-lowest size, 25 percent of the firms have just one loan.
14 We drop loans from firms of unknown size, i.e., where the bank bank did not fill the size field in the registry. This
significantly reduces the number of observations.
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Table 4. Firm Characteristics, Bank-Specific Lerner index and Spreads

(1 @) (3)
Spread Spread Spread
Lerner index (Bank Specific) 0.0083*** 0.0073*** 0.0058***
(6.83) (7.06) (5.93)
Log(Loan Amount) -6.0671%%* -5.9304*** -6.3419%**
(-47.02) (-42.94) (-45.30)
Collateral -0.2749 -0.4819** -0.6220%**
(-1.07) (-2.05) (-2.19)
Loan Maturity -0.2553 % -0.2519%*** -0.2850%**
(-27.81) (-27.28) (-27.85)
Log(Firm's age) -0.9708*** -0.9208*** -1.0144%%**
(-17.74) (-17.65) (-16.84)
Log(# Accounts) -0.3614%** -0.3709%** -0.1052%**
(-7.53) (-7.84) (-2.27)
Log(Bank-Firm Relationship 0.0931%** 0.0511* 0.0689**
duration) (3.07) (1.72) (2.06)
Type of Institution Private Banks Private Banks Private Banks
Adj R? 0.4807 0.4914 0.4804
Fixed Effects Bank, loan Bank, loan rating,  Bank, loan rating,
rating, loan loan index, loan index, time x
index, location x location x location x
industry, time x industry, time x industry x firm
type of credit, type of credit x size x type of
firm size firm size credit
# Observations 9,711,753 9,711,753 6,644,311
# Bank FE 128 128 125
# location x industry FE 39,412 39,412 -
# time x firm size x credit type FE - 1,728 -
# time x location x industry x firm - - 1,599,714

size x credit type FE

This table shows the results for specification: sjp;m = B1Lpm + ACipim + ® Rpim + Vb + Tm + E1bim-
sotyp ; m is a measure of interest rate spread of a loan from bank b to firm 7 in month m, which is the difference
between the interest rate charged from borrowers and treasury curve rate for the same maturity of the loan.
Ly, m is a Lerner bank-specific competition measure for bank b at time m. Cyp;y and Rp;,, are matrixes of
control variables. The results are in columns 1-3. These columns show the point estimates and the z-score in
parentheses. Coefficients marked with *** ** and * are significantly higher than zero at least at 1%, 5%, and
10%, respectively. Estimates for the fixed effects dummies are omitted. Column 1 uses location x industry,
firm size and time x type of credit fixed effects. Column 2 uses location x industry and time x firm size x type
of credit fixed effects. Column 3 uses time x location x industry x firm size x type of credit fixed effects. The
sample includes all working capital, receivables discounting and vehicle financing loans above R$ 5,000 in
Brazil from 2005 to 2016, from private commercial banks on a monthly basis.
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Furthermore, Table 4. shows, as expected, that the age of the firm has a negative and
statistically significant coefficient so that older firms pay lower spreads. This is expected as older
firms are usually larger, have more historical information available, and a business model that
survived, at least up to the moment of the credit origination. The log of the bank-firm relationship
duration is still positive and significant.

The coefficient for the log of the number of accounts is negative, as in the specifications of
Table 2 with firm x year fixed effects. The other control variables—Iloan amount, collateral, and
loan maturity—have coefficients qualitatively similar to our baseline specification.

Overall, this section provides evidence that the use of firm and bank fixed effects in our

saturated baseline models does not qualitatively change the results.

6.3 Market-Adjusted Competition Measure

In order to further address the issue of endogeneity between spreads and bank-specific Lerner
index, we compute the average Lerner index from the set of banks operating in a specific “market,”
excluding from the average the bank which granted the loan. We define “market” in three different
ways: geographic location, industry, and their interaction (location x industry). This variable is
calculated for each market x bank x month and is denoted by L, . ,, where m is the month, & is the
market (location, industry, or its interaction), and b is the bank which granted the loan and therefore
is excluded from the mean calculation.

As we are excluding f the Lerner of the bank that granted the loan from the calculation of
this variable, endogeneity issues become even less relevant. We use this variable in two robustness
exercises: by calculating a normalized Lerner and by using average Lerner Ly, x , as an instrument
of the bank-specific Lerner.

Our “excess” or “normalized” Lerner is calculated by taking the difference between the

bank-specific Lerner and the market-specific excess Lerner Ly, j »:

ELgkp = Lap = Lokp- 3)
The econometric specification is the same as of equation (2), which uses firm and bank
fixed effects, but replacing the bank-specific Lerner by the market-specific excess Lerner after
considering a relevant market for the firm. Note that the mean Lerner is calculated for all

institutions, while the regression is estimated considering only loans from private banks.
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Results are reported in Table 5, and they also show positive and statistically significant
estimates for the Excess Lerner index in all three definitions of market. The coefficients for the
excess Lerner are slightly lower than those of the first column of Table 2. The intuition is that
when the market power of the bank is relatively strong when compared to other banks operating
in that market, the bank can charge higher spreads. However, if the bank operates in a market
where its competitors have relatively higher market power, it will not be able to charge higher
spreads. In this way, there is evidence that the bank-competitiveness environment of the market in
which the firm operates is also relevant for the spread of its loans.

Another robustness check is to instrumentalize our main dependent variable, the bank-
specific Lerner, using the average Lerner Ly ,,, , as instrument.'s Again, we consider three different
definitions of market, and results in Table 6 are qualitatively the same, with positive and
statistically significant coefficients for the Lerner index. In columns 1 and 2, where location and
industry are used as market for the instrument, the point estimates are higher than our baseline
estimates of Table 2, while column 3 has a coefficient slightly lower.

Regarding the validity of the instrument, the Kleibergen-Paap rk Wald F statistic in Table
6 rejects the weakness of instruments of columns 1 and 2 with a 10 percent significance level. For
the instrument in column 3, the significance level is 15 percent. Overall, the results from Table 6
give robustness to our main empirical finding of Table 2. The use of a market-adjusted instead of
bank-specific Lerner weakens the possible mechanical relationship between spreads and the Lernet

index.

15 We argue that banks operating in the same market tend to have a similar behavior in terms of similar Lerner index.
However, loan spreads of bank b are not an input for calculating the Lerner of other banks.
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Table 5. Excess Lerner index by Market and Spreads

® @) 3)
Spread Spread Spread
(Bank-specific Lerner — Average 0.0066%**
Lerner by Location) (6.19)
(Bank-specific Lerner — Average 0.0067%**
Lerner by Industry) (6.21)
(Bank-specific Lerner — Average 0.0059%#**
Lerner by Location*Industry) (6.50)
Log(Loan Amount) -4.7697*** -4.7697*** -4, 7582%**
(-44.44) (-44.43) (-44.46)
Collateral -0.3811* -0.3812* -0.3894*
(-1.80) (-1.80) (-1.84)
Loan Maturity -0.2798*** -0.2798*** -0.2803***
(-43.65) (-43.65) (-43.85)
Log(# Accounts) 0.1381#** 0.1378%** 0.1505%**
(4.07) (4.06) (4.43)
Log(Bank-Firm Relationship 0.2077%** 0.2077*** 0.2090%**
duration) (9.52) (9.52) (9.60)
Type of Institution Private Banks Private Banks Private Banks
Adj R? 0.6360 0.6360 0.6348
Fixed Effects Bank, Firm, loan Bank, Firm, loan Bank, Firm, loan
rating, Month x rating, Month x rating, Month x
type of credit, type of credit, type of credit,
index rate index rate index rate
# Observations 12,844,898 12,844,238 12,459,911
# Bank FE 130 130 130
# Firm FE 1,362,349 1,362,291 1,331,372

Note: This table shows the results for specification: sjp;m = B1ELixp + ACipim + ® Rpim + Wi + vp +
Tm + €1b,im- Sp,im 1S @ measure of interest rate spread of a loan from bank b to firm i in month m, which is the
difference between the interest rate charged from borrowers and treasury curve rate for the same maturity of
the loan. ELy ; is the Bank-Specific Lerner minus the Average Lerner measure for market k at time t. Three
definitions of market m are considered: geographic location, industry (economic activity) and their interaction.
Cip,im and Ry, ; o, are matrixes of control variables. The results are in columns 1 to 3. These columns show the
point estimates and the z-score in parentheses. Coefficients marked with ***, ** and * are significantly higher
than zero at least at 1%, 5%, and 10%, respectively. Standard errors are calculated using bank and month
clustering. Estimates for the fixed effects dummies are omitted. All columns use fixed effects for bank, firm,
time x type of credit, loan rating, and loan indexing. The sample includes all working capital, receivables
discounting and vehicle financing loans above R$ 5,000 in Brazil from 2005 to 2016, from private commercial
banks on a monthly basis.
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Table 6. Spreads and Lerner Using Instruments

(D) @) 3)
Spread Spread Spread
Instrument: Instrument: Instrument:
Average Lerner b Average Lerner b Average Lerner by
g y g y
Location Industry Location x
Industry
Lerner at Bank Level 0.0075%** 0.0075%** 0.0063***
(using instrument) (4.24) (4.07) (4.09)
Log(Loan Amount) -4.7697*** -4.7697*** -4, 7582%**
(-44.44) (-44.43) (-44.46)
Collateral -0.3811*% -0.3812* -0.3894*
(-1.80) (-1.80) (-1.84)
Loan Maturity -0.2798*** -0.2798*** -0.2803***
(-43.65) (-43.65) (-43.84)
Log(# Accounts) 0.1381%** 0.1378*** 0.1505%**
(4.07) (4.06) (4.43)
Log(Bank-Firm Relationship 0.2077%** 0.2077*** 0.2090***
duration) (9.52) (9.52) (9.60)
Type of Institution Private Banks Private Banks Private Banks
Adj R2 0.6360 0.6360 0.6348
Kleibergen-Paap tk Wald F 157.47 117.06 13.08
statistic
# Observations 12,844,898 12,844,238 12,459,911
# Bank FE 130 130 130
# Firm FE 1,362,349 1,362,291 1,331,372

Note: This table shows the results for specification: syp i m

Bilim + ACipim + P Rpim + 1+ vy + Ty +

€1 bim- Sp,im 1S a measure of interest rate spread of a loan from bank b to firm 7 in month m, which is the difference
between the interest rate charged from borrowers and treasury curve rate for the same maturity of the loan. Ly ,, is
the Bank-Specific Lerner using as instrument the Average Lerner measure for market k at time m. Three definitions
of market are considered: geographic location, industry (economic activity) and their interaction. Cyp ; , and Rp ; 1
are matrixes of control variables. The results are in columns 1 to 3. These columns show the point estimates and
the z-score in parentheses. Coefficients marked with ***, ** and * are significantly higher than zero at least at
1%, 5%, and 10%, respectively. For the Kleibergen-Paap rk Wald F statistic, the Stock-Yogo weak ID test critical
values are 16.38 for a significance level of 10% and 8.96 for 15% significance. Estimates for the fixed effects
dummies are omitted. All columns use fixed effects for bank, firm, time x type of credit, loan rating, and loan
indexing. The sample includes all working capital, receivables discounting, and vehicle financing loans above R$
5,000 in Brazil from 2005 to 2016, from private commercial banks on a monthly basis.
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6.4 Concentration and Spreads

In this section, we investigate whether concentration —a measure of market structure — is associated
to spreads, as in the structure, conduct, and performance paradigm. This test is done by adding
concentration indexes to our baseline specification to investigate if results for the market power
still holds. In this way, we analyze whether the structure of the market also influences spreads.

In order to have data heterogeneity on both cross-section and time-series dimensions, we
avoid the use of the overall market concentration index. In this way, we measure concentration by
calculating the HHI concentration index for each month and for the same three definitions of
market used in the previous subsections: geographic location, industry, and their interaction.

For each market definition, the quintiles of HHI concentration indexes distributions are
calculated, and then quintiles dummies are created. We add concentration dummies to our
specification with dummies shown in Table 3 of Section 6.1. The dummy for the first quintile is
the base-case dummy.

These coefficients are shown in Figure 2. Panel A considers the HHI by location. Although
concentration dummies for third, fourth, and fifth quintiles are positive and statistically significant
at 5 percent, their magnitude is economically small, since it is less than seven basis points in all
cases. On the other hand, the Lerner quintile dummies keep the same magnitude of Table 3, being
several times higher than concentration dummies. If we drop the Lerner index quintiles dummies
from this specification, results for the concentration dummies are qualitatively the same.

Panel B of Figure 2 shows the results for HHI calculated by industry. The sign of the
coefficients is now negative, statistically significant, and again with a small magnitude. Finally,
Panel C shows estimates for HHI by Location x Industry, and results are mixed, with positive and
negative coefficients. On both Panels B and C the coefficients for the Lerner index dummies are
similar in magnitude to our baseline specification. Therefore, results for the Lerner index are robust
to the inclusion of concentration measures. Moreover, it is not clear what is the direction of the

relationship between concentration and spreads, if there is one.
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Figure 2. Quintile Dummies Estimates, Concentration and Competition
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6.5 Effects by Firm Size

In this section, we analyze whether the size of the firm matters for the spread-competition
relationship. We re-estimate results from column 1 of Table 2 (equation (2)) using three
subsamples, according to firm size informed by banks in the Credit Registry: micro firms (Firm
size 1), small firms (Firm size 2), and medium/big firms (Firm sizes 3 or 4).

Results are in Table 7. Coefficients of bank-specific Lerner index decrease with firm size
and are all statistically significant. The coefficient for micro firms is about three times higher than
for medium and large firms. The coefficient for small firms stands in the mid-way.

This is consistent with better access to finance by larger firms documented in the literature
(Carbo-Valverde et al., 2009; Chong et al., 2013; Ryan et al., 2014). While small and medium
firms have no alternatives to finance their operations outside the banking system, large firms have
a better bargain power, as they can tap capital markets resources through the issuance of bonds.

This may explain large firms’ lower sensitivity to market conditions.
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Table 7. Bank-Specific Lerner index and Spreads by Firm Size

ey (2) 3)
Spread Spread Spread
Micro Firms Small Firms Mid/Large Firms
Lerner index (Bank Specific) 0.0119%** 0.0074*** 0.0036%***
(3.20) (4.70) (3.29)
Log(Loan Amount) -5.6308*** -5.8530*** -2.6355%**
(-19.39) (-32.54) (-25.40)
Collateral -0.8374%%* -0.4173 0.0397
(-3.39) (-1.48) (0.34)
Loan Maturity -0.2864*** -0.3086*** -0.1832%**
(-26.43) (-38.44) (-25.17)
Log(# Accounts) 0.6195%** 0.4501*** 0.1356%**
(7.57) (8.31) (2.78)
Log(Bank-Firm Relationship 0.5328*** 0.4406*** 0.1446%**
duration) (13.14) (16.25) (6.54)
Type of Institution Private Banks Private Banks Private Banks
Adj R? 0.6814 0.6125 0.5672
Fixed Effects Bank, Firm, loan Bank, Firm, loan Bank, Firm, loan
rating, Month x type  rating, Month x rating, Month x
of credit, index rate type of credit, type of credit,
index rate index rate
# Observations 1,265,246 4,616,296 2,685,465
# Bank FE 101 111 124
# Firm FE 383,790 697,773 197,689

Note: This table shows the results for specification: sjp;m = B1Lpm + AClpim + P Rpim + 1 +Vvp + T +
€ bim- SOtp,im 1s @ measure of interest rate spread of a loan from bank b to firm 7 in month m, which is the
difference between the interest rate charged from borrowers and treasury curve rate for the same maturity of
the loan. Ly ,, is a Lerner bank-specific competition measure for bank b at time m. Cyp;mym and Ry, are
matrixes of control variables. The results are in columns 1-3, and show point estimates and the z-score in
parentheses for small, medium and large firms respectively. Estimates for the fixed effects dummies are
omitted. All specifications use fixed effects for bank, firm, time x type of credit, loan rating, and loan indexing.
The sample includes all working capital, receivables discounting and vehicle financing loans above RS 5,000
in Brazil from 2005 to 2016, from private commercial banks on a monthly basis.

6.6 Spreads and Bank-Firm Relationship

In this subsection, we take a closer look at the bank-firm relationship. As seen before, the spread
of private banks has a positive coefficient with the duration of the bank-firm relationship, and the
number of accounts of the firm has some puzzling results. We go deep into this issue by creating
dummies for the relationship duration and the number of accounts, as well as by analyzing these

1ssues for state-owned banks.
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We modify our baseline specification, changing the relationship duration and number of
accounts by dummy variables. For the relationship duration, we create dummies for durations
between one and two years, between two and four years, and above four years. The base-case
dummy is duration below one year. For the number of accounts of a firm, we have dummies for
two accounts, three accounts, and four or more accounts.

Table 8 shows the results for private banks, and Table 9 those for for state-owned banks.
For private banks, we see that spreads monotonically increase with the relationship duration. The
use of dummies facilitates the interpretation of the relationship duration. Firms in the second year
of the relationship with the bank pay between 22 and 38 basis points more than those in the first
year, depending on the specification. This estimate increases to the range 47-55 for relationships
of the third or fourth year. For relations beyond the fitfth year, the increase against the first year is
between 65 and 84 basis points. All coefficients are statistically significant at 1 percent.

On the other hand, results for state-owned banks in Table 9 show negative coefticients for
the relationship duration dummies. Relationship duration coefficients are negative for the second
year and become even more negative in the third and fourth years. From the fifth year and beyond
it recovers to a level between the first and second years (coefficients are between -17 and -29 basis
points). A possible interpretation is that state-owned banks use the information to reduce spreads
up to a certain point, and then, after four years, increase spreads. We can conclude that private and
state-owned banks have different behavior when dealing with firms’ relationships.

Regarding the number of accounts results for private banks (Table 8), we uncover
interesting results using dummy variables. In column 1, although all number of accounts dummies
are positive, only the dummy for 4 or more accounts is positive and statistically significant. In
column 5, which is the same specification of column 1, but with the set of observations of column
4, we have no more statistically significant coefficients, and point estimates are sometimes
negative. The observations that are excluded from columns 1 and 5 are those from firms with one
loan per year. Thus, there is evidence that the positive coefficient in column 1 of Table Il is driven

by a particular type of firm, namely those with many accounts and few loans.
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Table 8. Spreads, Lerner index and Dummy Relationship Variables: Private Banks

() @) (3) @) )
Spread Spread Spread Spread Spread
Lerner (Bank Level) 0.0068*** 0.0052%** 0.0023** 0.0020%** 0.0068***
(6.30) (5.48) (2.24) (2.08) (6.25)
Relationship: 2" year 0.3854%** 0.3373%** 0.3882%*** 0.2208*** 0.3312%**
(7.92) (8.09) (9.65) (7.08) (7.04)
Relationship: 3™ and 0.5281%** 0.5546%** 0.5444*** 0.4664*** 0.4953%**
4™ year (9.36) (10.56) (13.91) (11.41) (8.47)
Relationship: 5" and 0.6829%** 0.8376%** 0.7254*** 0.7262%** 0.6453%**
beyond 9.77) (14.12) (13.98) (14.42) (8.77)
# Accounts: 2 0.0078 -0.2236%** -0.0519** -0.2328*** -0.0173
(0.28) (-5.65) (-2.11) (-5.97) (-0.58)
# Accounts: 3 0.0196 -0.3821%** -0.093 1 *** -0.3944*** -0.0479
(0.49) (-7.16) (-2.85) (-7.49) (-1.19)
# Accounts: >=4 0.1288** -0.5220%** 0.0210 -0.5302%** 0.0118
(2.43) (-8.13) (0.50) (-8.40) (0.23)
Log(Loan Amount) -4.7716%** -4.1722%%%* -4.8255%** -4.2009%*** -4.4549%**
(-44.56) (-40.93) (-45.28) (-41.20) (-44.93)
Collateral -0.3769* -0.5432%%* -0.7720%%* -0.6019%*** -0.3844*
(-1.78) (-2.71) (-4.00) (-3.05) (-1.83)
Loan Maturity -0.2789%** -0.3061 *** -0.2806*** -0.3098*** -0.2052%**
(-43.66) (-42.16) (-44.35) (-43.09) (-43.06)
Type of Institution Private Banks  Private Banks  Private Banks  Private Banks  Private Banks
Adj R? 0.6362 0.7097 0.6459 0.7137 0.6460
Fixed Effects Bank, Firm, Bank, Firm x Bank x Year, Bank x Year, Bank, Firm,
loan rating, Year, loan Firm, loan Firm x Year, loan rating,
Month x type  rating, Month  rating, Month loan rating, Month x type
of credit, index X type of X type of Month x type  of credit, index
rate credit, index credit, index of credit, index
# Observations 12,886,048 10,735,123 12,886,003 10,735,074 10,735,074
# Bank FE 130 129 942 922 128
# Firm FE 1,371,266 2,306,489 1,371,263 2,306,478 1,011,870

Note: This table shows the results for specification: Sjp;m = BiLbm + A Cipim + ® Rpim + 1 + Vb + Ty + €1pim- SOty im 1S
a measure of interest rate spread of a loan from bank b to firm 7/ in month m, which is the difference between the interest rate
charged from borrowers and treasury curve rate for the same maturity of the loan. Lj, ;, is a Lerner bank-specific competition
measure for bank b at time m. Cyp;,, and Ry ; ,,, are matrixes of control variables. The results are in columns 1 to 5. Column 5 has
the same specification of column 1, but with the same observations of column 4. These columns show the point estimates and the
z-score in parentheses. Coefficients marked with ***, ** and * are significantly higher than zero at least at 1%, 5%, and 10%,
respectively. Estimates for the fixed effects dummies are omitted. Columns 1 and 2 use bank fixed effects. Columns 3 and 4 use
bank x year fixed effects. Columns 1 and 3 use firm fixed effects. Columns 2 and 4 use firm x year fixed effects. All specifications
use fixed effects for time x type of credit, loan rating, and loan indexing. The sample includes all working capital, receivables
discounting and vehicle financing loans above R$ 5,000 in Brazil from 2005 to 2016, from private commercial banks on a monthly
basis.
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Table 9. Spreads, Lerner index and Dummy Relationship Variables: State-Owned Banks

(1 ) 3) “) (5)
Spread Spread Spread Spread Spread
Lerner (Bank Level) 0.3649 0.7779 0.8943 1.0177 0.3552
(0.49) (1.23) (1.45) (1.61) (0.44)
Relationship: 2™ year -0.3666%** -0.2199%** -0.4087%** -0.2570%** -0.2458%**
(-4.69) (-2.93) (-5.27) (-3.42) (-3.48)
Relationship: 3" and 4t -0.4350%** -0.2285%* -0.4819%** -0.2773%%* -0.3284%%**
year (-4.29) (-2.26) (-4.81) (-2.70) (-3.21)
Relationship: 5% and beyond -0.2588** -0.1731%* -0.2893*** -0.1959%* -0.1975%*
(-2.56) (-1.80) (-2.93) (-1.99) (-1.82)
# Accounts: 2 -0.2187*** -0.2064*** -0.2196*** -0.2003*** -0.2161%**
(-7.10) (-5.50) (-8.42) (-5.42) (-7.83)
# Accounts: 3 -0.4243%** -0.3283%** -0.4105%** -0.321 1*** -0.4235%*%*
(-9.49) (-6.33) (-10.77) (-6.33) (-10.73)
# Accounts: >4 -0.6411%** -0.3968*** -0.6192%** -0.3861*** -0.6082%**
(-11.75) (-6.04) (-13.60) (-6.04) (-12.67)
Log(Loan Amount) -0.9978%** -0.6845%** -0.9806%** -0.6780%** -0.9036%**
(-18.56) (-12.55) (-18.55) (-12.48) (-15.95)
Collateral 0.3072%* 0.3918*** 0.3877*** 0.3679%** 0.5901***
(2.52) (3.41) (3.39) (3.15) (4.85)
Loan Maturity 0.0276** 0.0267** 0.0295%* 0.0279** 0.0223**
(2.45) (2.22) (2.55) (2.29) (2.07)
Type of Institution State-Owned State-Owned State-Owned  State-Owned  State-Owned
Banks Banks Banks Banks Banks
Adj R? 0.6690 0.7809 0.6769 0.7827 0.6904
Fixed Effects Bank, Firm, Bank, Firm x  Bank x Year, = Bank x Year, Bank, Firm,
loan rating, Year, loan Firm, loan Firm x Year, loan rating,
Month x type  rating, Month  rating, Month loan rating, Month x type
of credit, X type of X type of Month x type of credit,
index rate credit, index credit, index of credit, index rate
rate rate index rate
# Observations 5,882,056 5,278,900 5,882,056 5,278,900 5,278,900
# Bank FE 13 13 107 106 13
# Firm FE 496,165 1,017,792 496,165 1,017,792 411,071

Note: This table shows the results for specification: st = B1Lpm + A Cpim + P Rpim + 1i +Vp + Ty + € pim-
sotp ; m is a measure of interest rate spread of a loan from bank b to firm i in month m, which is the difference between the
interest rate charged from borrowers and treasury curve rate for the same maturity of the loan. Ly ,, is a Lerner bank-
specific competition measure for bank b at time m. Cyp;, and Ry ; ,, are matrixes of control variables. The results are in
columns 1 to 5. Column 5 has the same specification of column 1, but with the same observations of column 4. These
columns show the point estimates and the z-score in parentheses. Coefficients marked with ***, ** and * are significantly
higher than zero at least at 1%, 5%, and 10%, respectively. Estimates for the fixed effects dummies are omitted. Columns
1 and 2 use bank fixed effects. Columns 3 and 4 use bank x year fixed effects. Columns 1 and 3 use firm fixed effects.
Columns 2 and 4 use firm x year fixed effects. All specifications use fixed effects for time x type of credit, loan rating, and
loan indexing. The sample includes all working capital, receivables discounting and vehicle financing loans above R$ 5,000
in Brazil from 2005 to 2016, from state-owned commercial banks on a monthly basis.
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On the specifications with either Firm x Year or Bank x Year fixed effects, the coefficients
from the number of accounts are mainly negative and statistically significant. Therefore, in
general, the higher is the number of accounts, the lower is the spread from private banks, but with
the exception of a particular type of firm.

For state-owned banks (Table 9), the coefficients for the number of accounts are negative
and statistically significant. Furthermore, they become more negative as the number of accounts
increases. Overall it seems that the higher the number of accounts is, the lower is the spread, and
this effect is stronger for state-owned banks.

Table 9 also shows that the bank-specific Lerner index considering state-owned banks has
a positive, but not statistically significant coefficient. The sign of the collateral coefficient is
positive, differently from private banks, and against intuition.'® Therefore, our empirical findings

uncover several different behaviors between private and state-owned banks.

7. Capture Then Extract Rents?

In this section, we study a strategy colloquially known as “bargain then rip-off”, that Degryse et
al. (2009: 97) describes as “first competing fiercely for new customers and then charge above
marginal cost prices.” This kind of behavior is present in the model of Sharpe (1990) and is
empirically analyzed using Bolivian data by loannidou and Ongena (2010). We first estimate how
much the bank reduces the spread in order to “capture” the client (the “bargain” behavior). This is
also associated with the notion of switching costs since the firm would change to a new bank if the
spread offered by this bank is lower enough to compensate for the costs of switching. Later, we
examine the “rip-off” or “extract rent” behavior by estimating how much the spread increases after
the firm has been captured.

This bank behavior is another evidence of lack of competition that may go beyond what

can be captured by the Lerner index.

16 A possible explanation here is that the collateral variable is correlated with the type of loan: vehicles and receivables
discounting are more likely to have collateral than working capital. Thus, we may have a problem of collinearity.
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7.1  Capturing and Switching

In this subsection, we consider the case in which a firm changes from one bank to another in order
to evaluate its switching costs, or how much a private bank is willing to reduce its spread to capture
a new client. As in loannidou and Ongena (2010), our main interest is when a firm switches to a
bank with no previous relationship. In this way, the switching cost would be associated with
information asymmetries, since the new bank would not have financial records from the firm. The
focus of this analysis is on loans from private banks when the firm switches from another bank.
Loans from other types of institutions are used only to check whether the previous loan of the firm
is from another bank, i.e., whether the firm is switching.
In order to address the information issue, we build our main switching variable SW
combining bank switching and relationship duration, in the following five cases:
e Renewal with old relationship: the previous loan of the firm was with the same
bank and the relationship with the bank started more than one year ago. This is
our base-case dummy value with 41.3 percent of the observations from the
private bank sample.
e Switch to a new bank: the previous loan of the firm was with a different bank,
and the relationship with the current bank started less than one year ago.
Therefore, the firm is switching to a bank with no previous relationship. This
case has 9.9 percent of the observations from the private bank sample.
e Switch to an old relationship: the previous loan of the firm was with a
different bank, and the relationship with the current bank started more than one
year ago. Therefore, the firm is switching to a bank with an existing
relationship. This case represents 21.5 percent of the observations from the
private bank sample.
e Renewal with a new relationship: the previous loan of the firm was with the
same bank, and the relationship with the bank started less than one year ago.
This case represents 12.7 percent of the observations from the private bank
sample.
e First loan in the sample: This is the first loan of the firm in our sample, but
not necessarily the first loan of the firm. This case represents 14.6 percent of

the observations from the private bank sample.

34



The unconditional mean spread for the renewal with an old relationship is 25.99 percentage
points for private banks, while the switch to new bank loans has a mean spread of 21.68 percentage
points so that we have evidence of switching costs associated with information asymmetries. We

further analyze this issue using the following regression:

Sipim =aSWp; + PRy + Ui +Vp + T + €1pim » 4)
were SWy; is a set of dummy variables with the switching status of the loan, as described above.
The possible values are the following: Renewal with an old relationship (base-case dummy value);
switch to a new bank; switch to an old relationship; renewal with a new relationship; and first loan
in the sample.

Results of regression (6) are in Table 10, where column 1 shows results for all firm sizes
and columns 2 to 4 show results for the different firm sizes. Analyzing results for all firm sizes in
column (1), we see that firms switching to a private bank with no previous relationship (i.e., switch
to a new relationship) are associated with a spread around 32 basis points lower (statistically
significant at 1%) than renewing with the current bank where the firm has an old relationship. If
the switch is to a bank with an existing relationship, the spread is 15 basis points higher. Therefore,
switching costs seem to be associated with information asymmetry since the switch coefficient is
negative for firms with recent bank relationships and positive for firms with longer relationships.

Renewing with a bank with a recent relationship is also associated with lower spreads, even
lower than that resulting from switching to a new bank. The estimated coefficient associated with
the first loan of the sample (not necessarily the first loan of the firm) is almost -0.5 percentage
point, consistent with results of the previous section.

When we consider the results by firm size in columns 2 to 4, switching to a new relationship
has coefficients ranging from -0.41 percentage point for medium and large firms to -1.05
percentage points for micro firms. Therefore, these values reflect more intense switching costs
than the overall specification of column 1. A possible explanation is that these regressions have
coefficients for the control variables estimated specifically for that firm size, and this affects the
switching coefficient.

Another interesting issue for the Brazilian market is whether the private bank is capturing
the client from another private bank or from a state-owned bank. Figure 3 shows switching costs

by firm size and by the type of the previous financial institution. In this way, the switching to a
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new bank variable is decomposed into four different types depending on the previous financial
institutions: private banks, state-owned banks, credit unions, and other institutions. For each type,

we consider three firm sizes.

Table 10. Switching

)] () 3) 4)
Spread Spread Spread Spread
All Firm Sizes Micro Firms Small Firms Mid-Large Firms

Lerner (Bank Level) 0.0068*** 0.0116%** 0.0072%** 0.0036%**

(6.33) (3.39) (4.60) (3.39)
Log (Loan Amount) -4.77714%%* -5.6641*** -5.8530%** -2.6366%**

(-44.58) (-19.80) (-32.70) (-25.48)
Collateral -0.3740%* -0.7601*** -0.3702 0.0567

(-1.76) (-3.12) (-1.30) (0.48)
Loan Maturity -0.2794%** -0.2846%** -0.3080%** -0.1834%**

(-43.77) (-26.35) (-38.45) (-25.33)
Switch (new -0.3185%%** -1.0520%*:* -0.6039%** -0.4103***
relationship) (-6.26) (-12.82) (-9.21) (-7.18)
Switch (old 0.1492%#* -0.0493 0.1307** 0.0911%**
relationship) (4.35) (-0.73) (2.38) (3.82)
First loan of the sample -0.4954%** -1.6091 *** -0.9273%** -0.3657***

(-10.30) (-12.87) (-13.10) (-5.43)
Renewal (new -0.5488%%* -0.7416%** -0.6536%** -0.5188***
relationship) (-10.57) (-7.87) (-10.62) (-10.06)
Type of Institution Switching to Switching to Switching to Switching to

Private Banks Private Banks Private Banks Private Banks

Adj R? 0.6362 0.6820 0.6124 0.5672
Fixed Effects Bank, Firm, loan  Bank, Firm, loan  Bank, Firm, loan = Bank, Firm, loan

rating, Month x rating, Month x rating, Month x rating, Month x

type of credit, type of credit, type of credit, type of credit,
index rate index rate index rate index rate
# Observations 12,886,048 1,276,562 4,629,473 2,688,019
# Bank FE 130 101 111 124
# Firm FE 1,371,266 387,832 700,957 198,117

Note: This table shows the results for specification: sjjm = aSWj; + ® Rpjm + Wi + Vy + Ty + E1bim - Spim 1S @
measure of interest rate spread of a loan from bank b to firm i in month m, which is the difference between the interest
rate charged from borrowers and treasury curve rate for the same maturity of the loan. Ry ; ., is a matrix of control
variables. SW; is a set of dummy variables with the switching status of the loan, whose values are: Renewal with old
relationship (base-case dummy value); Switch to new bank; Switch to old relationship; Renewal with new relationship;
and First loan in the sample. Loans are from private banks. Column 1 shows results for all firm sizes. Columns 2 to 4
show results for micro, small, and medium and large firms, respectively. Point estimates and the z-score are shown in
parentheses. Coefficients marked with *** ** ‘and * are significantly higher than zero at least at 1%, 5%, and 10%,
respectively. All specifications use fixed effects for bank, firm, time x type of credit, loan rating, and loan indexing.
The sample includes all working capital, receivables discounting and vehicle financing loans above R$ 5,000 in Brazil
from 2005 to 2016, from commercial banks on a monthly basis.
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Figure 3. Switching to a New Private Bank
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For micro firms, there is little difference whether the private bank is capturing a client from
another private bank, from a state-owned bank or a credit union. In all these cases, the switching
cost is around one percentage point. For small, medium and large firms, there is also little
difference between private and state-owned banks, but switching costs from credit unions are
smaller. Therefore, the type of the previous bank is not relevant, except for the case where the
previous institution is a credit union and the firm is not micro.

If the same analysis is done for the case when state-owned banks are receiving clients from
other banks, the switch to a new relationship variable is no longer negative. On the contrary, this

coefficient is positive (not reported), indicating that state-owned banks behave differently.

7.2 Extracting Rents after the First Loan

In the previous subsection, we found that private banks offer lower spreads to capture clients from
other institutions. We now focus on the “extracting rents” phase of this behavior strategy.

We compare the spread charged by banks in the first loan with those new clients, and
subsequent spreads if the banking relationship continues. In this section, we do not require that the
firm is changing from another bank, so even a firm that is taking its first loan in the financial

system is included. We evaluate the specific case of switching from another bank in the next
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section. We keep in this sub-sample only observations where the bank-firm relationships started
after 2005, i.e., when the first loan of a bank-firm pair in our sample occurs in the first year of the
bank-firm relationship.!”

We use dummy variables with the position of the loan as an ordinal number:

Stbim = OPppi + ACppim + PRpim + 1 +Vp + Ty + €pim (5)
where Py ; 1s a set of dummy variables for the ordinal position of the loan / in the relationship
between bank b and firm i. The base-case dummy is the first loan, and we include dummies up to
the 50™ loan.

Figure 4 shows the estimates for each position dummy up to the 30"™, considering only the
private bank loans. All dummies’ estimates are statistically different from the first loan, except the
dummy for the second loan. These dummies have monotonically increasing values up to the 15"
loan, where the estimate reaches one percentage point. After that, there is still an upward trend,
although with some noise. The estimate keeps increasing, and the dummy for the 50™ loan has a
value of 1.73 percentage points (not shown in the figure). The increasing pace of spreads seems to
more than compensate for the initially lower spread documented in the previous section.

The same analysis is undertaken for state-owned banks and is shown in Figure 5. We can
see the spread decreasing until around the 20" loan, reaching a level two percentage points lower
than the first loan. After platooning from the 20™ to the 38™ loan, spreads invert the trend and
increase about 20 basis points in the S0™ loan (not shown completely in the figure). We can have
a similar interpretation as in the case of the relationship duration: state-owned banks use the
information to reduce spreads up to a certain point, and then, after around the 40™ loan, start to
increase spreads, although in a much smaller magnitude (not shown in the figure).

Overall, empirical evidence in this subsection supports the “bargain then rip-off” behavior
by private banks in Brazil, suggesting that competition environment could be strengthened if

barriers to information sharing are removed. This evidence is against the Information Hypothesis.

17 We cannot just use the first loan in the sample since we do not have information before 2005, so we cannot assure
this is the first loan overall.
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Figure 4. Ordinal Position and Spreads, Private Banks
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7.3 Extracting Rents after a Switch

In this subsection, we consider the case of loans granted after switching to a new private bank and
check the “extracting rents” behavior in these cases. Figure 6 shows the equivalent of Figure 4,
but only for loans after a switch to a new relationship and differentiating by firm size. In order to

compare these results with the switching costs, we add in this figure a horizontal line with the
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coefficient estimate of the “Switch to a new relationship” of Table 10, but without the negative
sign. In this comparison, we see that the initially lower spreads are subsequently reversed, and by
the 3™ loan the break-even is achieved for all firm sizes. For instance, by the 3" loan, a micro firm
has a spread 1.10 percentage points higher than the first loan, which is higher than the switching
to a new relationship cost of 1.05 for micro firms in Table 10. in Table 10. After the 18" loan, a
micro firm pays a spread 4 to 4.5 percentage points higher than the first one, so that the bank is
largely compensating the initial bargain effort.

Overall, we find evidence of rent-extracting behavior by private banks both after a switch
and after the first loan of the bank-firm relationship. Combined with the switching costs analysis,
we find empirical support for the behavior of first capturing and then extracting rents by private
banks in Brazil. Moreover, this capture seems linked to the informational content that banks
acquire in the relationship with their clients. This situation can be seen as in a holdup problem

setup, where the client’s information is held by private banks, which use it to extract rents.

Figure 6. Ordinal Position and Spreads After Switching to a Private Bank
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8. Final Remarks

This article provides evidence of how private banks’ market power and informational switching
costs harm the competitive environment in Brazil and increase the cost of finance. We show
empirical evidence of a direct relationship between market power (measured by the Lerner index)
and spreads for loans of private commercial banks. Furthermore, there is evidence that longer
bank-firm relationships increase spreads. Therefore, our empirical evidence supports the market
power hypothesis, but not the information hypothesis. Both results are stronger for micro and small
firms than for medium and large firms.

This article also identifies the presence of the holdup problem in the Brazilian lending
market. Private banks engage in a strategy of first capturing some of their clients by offering lower
interest rates and then extracting rents, increasing interest rates as the relationship evolves. When
firms switch to private banks with no previous relationship, they pay lower interest rates. This is
evidence that informational switching costs are helping private banks to hold firms as clients.

Given this diagnosis, policy responses related to foster information sharing may help to
decrease switching costs and alleviate the holdup problem. Open banking initiatives can make
information held by incumbent banks flow towards other financial institutions so that firms can
get better interest rates from outside banks, thus enhancing competition. Another policy initiative
is to reduce entry barriers to new competitors such as credit fintechs. These institutions usually
have a transactional lending approach, instead of relationship banking, so that an open banking
initiative can enhance their ability to obtain information about firms and provide better loan

conditions.
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Appendix 1. Robustness Tests Tables

Table 11. Lagged Bank-Specific Lerner index and Spreads

® @) 3) @) )
Spread Spread Spread Spread Spread
One-Quarter Lagged 0.0067***  0.0052%** 0.0020%** 0.0018* 0.0067***
Lerner index (6.17) (5.47) (2.02) (1.90) (6.19)
Log(Loan Amount) -4.7698*** 4 1700*** -4 8238*** -4 1990%** -4 4532%**
(-44.44) (-40.81) (-45.16) (-41.09) (-44.84)
Collateral -0.3812%* -0.5449%** .0, 7736***  -0.6022%*** -0.3869*
(-1.80) (-2.72) (-4.01) (-3.05) (-1.84)
Loan Maturity -0.2798***  .0.3064***  _0.2815%**  .0.3103%** (. 2957%**
(-43.65) (-42.04) (-44.35) (-43.00) (-42.99)
Log(# Accounts) 0.1382***  _0.3573%**  (.0843%**  .(0.35]17*** 0.0683**
(4.07) (-8.73) (3.08) (-8.82) (2.13)
Log(Bank-Firm 0.2078***  0.2226%**  (0.2172%**  (.1788***  (.1801***
Relationship duration) (9.52) (13.36) (11.01) (11.24) (8.04)
Type of Institution Private Private Private Private Private
Banks Banks Banks Banks Banks
Adj R? 0.6360 0.7096 0.6457 0.7137 0.6459
Fixed Effects Bank, Bank, Firm Bank x Bank x Bank,
Firm, loan x Year, Year, Firm, Year, Firm  Firm, loan
rating, loan rating, loan rating, x Year, rating,
Month x Month x Month x loan rating, Month x
type of type of type of Month x type of
credit, credit, credit, type of credit,
index rate index rate index rate credit, index rate
index rate
# Observations 12,844,787 10,714,127 12,844,749 10,714,083 10,714,083
# Bank FE 128 127 - - 127
# Firm FE 1,362,350 - 1,362,346 - 1,008,253
# Bank x Year FE - - 938 919
# Firm x Year FE - 2,299,598 - 2,299,587

Note: This table shows the results for specification: Sjpim = B1Llbm-1 + ACipim + ® Rpim + 1 +vp +
Tm + €b,im- SOtp,im is @ measure of interest rate spread of a loan from bank b to firm 7 in month m, which is
the difference between the interest rate charged from borrowers and treasury curve rate for the same maturity
of the loan. Ly ,, is a Lerner bank-specific competition measure for bank b at time m. Cyp;m and Rp ., are
matrixes of control variables. The results are in columns 1-4. These columns show the point estimates and the
z-score in parentheses. Coefficients marked with *, **, and *** are significantly higher than zero at least at
1%, 5%, and 10%. Estimates for the fixed effects dummies are omitted. Columns 1 and 2 use bank fixed effects.
Columns 3 and 4 use bank x year fixed effects. Columns 1 and 3 use firm fixed effects. Columns 2 and 4 use
firm x year fixed effects. All specifications use fixed effects for time x type of credit, loan rating, and loan
indexing. The sample includes all working capital, receivables discounting and vehicle financing loans above
RS$ 5,000 in Brazil from 2005 to 2016, from private commercial banks on a monthly basis.
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Table 12. Bank-Specific Lerner index and Spreads, State-Owned Banks

(D) @) 3) @) 3)
Spread Spread Spread Spread Spread
Lerner (Bank Level) 0.3656 0.7745 0.8936 1.0134 0.3544
(0.49) (1.23) (1.45) (1.60) (0.44)
Log(Loan Amount) -0.9976%** -0.6851*** -0.9806*** -0.6788%** -0.9035%**
(-18.59) (-12.57) (-18.58) (-12.51) (-15.97)
Collateral 0.3069** 0.3897%** 0.3872%** 0.3667%** 0.5893%*:*
(2.52) (3.40) (3.39) (3.14) (4.85)
Loan Maturity 0.0274** 0.0266** 0.0293*x* 0.0277** 0.0222%*
(2.43) (2.21) (2.53) (2.28) (2.06)
Log(# Accounts) -0.5190%** -0.2272%%* -0.5098*** -0.221 1 %** -0.4744*%*
(-14.05) (-4.93) (-16.74) (-5.05) (-15.13)
Log(Bank-Firm -0.1362%** -0.1898*** -0.1406*** -0.2038*** -0.1163**
Relationship duration) (-3.29) (-3.82) (-3.41) (-4.01) (-2.54)
Type of Institution Government  Government  Government Government Government
Banks Banks Banks Banks Banks
Adj R2 0.6690 0.7809 0.6769 0.7828 0.6904
Fixed Effects
# Observations 5,880,552 5,277,709 5,880,552 5,277,709 5,277,709
# Bank FE 13 13 13
# Firm FE 495,976 495,976 410,913
# Bank x Year FE 107 106
# Firm x Year FE 1,017,472 1,017,472

Note: This table shows the results for specification: S)pjm = B1Lpm + A Cpim + P Rpim + 1i +Vp + Ty + € pim-
sotp ; m is a measure of interest rate spread of a loan from bank b to firm i in month m, which is the difference between
the interest rate charged from borrowers and treasury curve rate for the same maturity of the loan. Ly, ,, is a Lerner
bank-specific competition measure for bank b at time m. Cyp;, and Rp;,, are matrixes of control variables. The
results are in columns 1 to 5. Column 5 has the same specification of column 1, but with the same observations of
column 4. These columns show the point estimates and the z-score in parentheses. Coefficients marked with **%, **,
and * are significantly higher than zero at least at 1%, 5%, and 10%, respectively. Estimates for the fixed effects
dummies are omitted. Columns 1 and 2 use bank fixed effects. Columns 3 and 4 use bank x year fixed effects. Columns
1 and 3 use firm fixed effects. Columns 2 and 4 use firm x year fixed effects. All specifications use fixed effects for
time x type of credit, loan rating, and loan indexing. The sample includes all working capital, receivables discounting
and vehicle financing loans above R$ 5,000 in Brazil from 2005 to 2016, from state-owned commercial banks on a

monthly basis.
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Table 13. Bank-Specific Lerner index and Spreads by Bank Size

(1) 2
Spread Spread
Lerner Quintile 2 0.3749 -0.1901
(Between -0.30 and -0.11) (0.97) (-0.72)
Lerner Quintile 3 0.2609 -0.1963
(Between -0.11 and +0.00) (0,53) (-0.88)
Lerner Quintile 4 1.0340%** 0.6337%**
(Between 0.00 and 0.16) (2,22) (2.73)
Lerner Quintile 5 1.5319%** 0.9039%**
(Above 0.16) (2.68) 4.77)
Log(Loan Amount) -5.1305%** -1.4059%**
(-44.31) (-15.30)
Collateral -0.2780 -0.8539%**
(-1.20) (-3.74)
Loan Maturity -0.3072%** -0.084 1 ***
(-46.77) (-18.52)
Log(# Accounts) 0.2719%** -0.7403%**
(7.49) (-11.42)
Log(Bank-Firm Relationship duration) 0.2349%** 0.2903***
(9.28) (23.20)
Type of Institution Large Non-large
Private Banks Private Banks
AdjR2 0.6344 0.8076
Fixed Effects Bank, Firm, loan Bank, Firm, loan
rating, Month x type rating, Month x type
of credit, index rate of credit, index rate
# Observations 11,606,958 1,064,257
# Bank FE 6 125
# Firm FE 1,285,158 149,228

Note: This table shows the results for specification: s ;m = B2DQ2pm + B2DQ3pm + B2DQ4pm +
B2DQ5,m + ACipim + ® Rpim + Wi + vV + Ty + € pim- SOtp,; m is a measure of interest rate spread of
a loan from bank b to firm i in month m, which is the difference between the interest rate charged from
borrowers and treasury curve rate for the same maturity of the loan. DQK}, , are dummies equal to one if
Lerner index is in the K quintile of the all distribution, for bank b at time m. Cyp;y and Rp;p, are
matrixes of control variables. Results for large private commercial banks are in column 1, and for non-large
private commercial banks in column 2. These columns show the point estimates and the z-score in
parentheses. Coefficients marked with ***, ** and * are significantly higher than zero at least at 1%, 5%,
and 10%, respectively. Both columns use fixed effects for banks, firms. time x type of credit, loan rating,
and loan indexing. The sample includes all working capital, bill discounting and vehicle financing loans
above R$ 5,000 in Brazil from 2005 to 2016, from private commercial banks on a monthly basis.
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Appendix 2. Marginal Cost Estimation

In this appendix, we describe how to compute the marginal cost, which is a necessary input for the
Lerner index. Marginal cost is not directly observable for a particular bank or individual products
supplied by banking firms. This is done empirically by estimating the parameters of a total cost
function from individual bank data and deriving the marginal costs from the equation parameters.

We estimate such measures by specifying the commonly-used translog functional form for
the cost function because it provides a convenient framework for analyzing banking competition
in a multioutput context. The objective of normalizing the dependent variable and one input price
(W1iq) by another input price (wy;4) is to ensure linear homogeneity (see Berger et al., 2009, for
further details).

We estimate the TCF using three outputs and two input (production) factors, along with
control variables (time dummies and the provision for non-performing loans). Our TCF

specification is the following:

TC;
LTl( q) = 60 + Z] 5]Ln(y]lq) +

W2iq

i Wii 2
% i 8l (Yjiq) Ln(Viiq) +'81Ln( uq) + %B“Ln< q) * ©

W2iq W2aiq

Wi
Y, 6’J’ln(yjiq) Ln <ﬂ> +2q7qDq + 24 FcI(DqYliq) + &g

W2aiq

where

TC;4 are total costs of bank i, in quarter g;

Ykiq measure three bank outputs, respectively credit operations without provisions for non-
performing loans (k = 1), liquid assets (k = 2) and other assets (k = 3);

W;iq are two input prices for bank 7 in quarter ¢, where input j = 1 are the administrative
costs as a percentage of total assets and j = 2 are the financial intermediation costs;'®

D, are time dummies for each quarter g. (We have 48 quarters in total.)

18 Ratio of interest expenses to total deposits.
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€iq = V; + Uyq is the error term, with u; having the following properties: 1) u; ~ N(0, 5);
2) var(u;) = o%; and v; measures the inefficiency of financial institution, with a half-normal

distribution.
Once we have the coefficients of the TCF, we can calculate marginal costs M Cy ;4 for bank

i at time g as:

(TCiq)
Wziq

V1

Wqi
MCllq = I51 + 2511Lny1lq + alanyziq + 513Lny3iq + Han< lq)l

iq W2iq (7)
+ ) TyD,
q
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