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Resumo 

Esse estudo mostra como mecanismos de compartilhamento de informação podem 

permitir Micro e Pequenas Empresas (MPEs) podem melhorar seu acesso a mercados de 

crédito formais. Utilizando uma base de dados única obtida junto ao Banco Central do 

Brasil e Ministério do Trabalho, uma mudança é aplicada no limite do valor de 

empréstimos que precisam ser reportados e compartilhados por todas as instituições 

financeiras ativas como uma mudança gradual na informação disponível sobre MPEs. Os 

resultados indicam que tomadores de empréstimo que se beneficiaram dessa mudança 

obtiveram mais empréstimos e menores taxas de juros, e por constituir um bom grupo de 

clientes acabam por receber menores vencimentos. As empresas são ainda menos 

prováveis de atrasar seus pagamentos e apresentam menores perdas aos bancos. As 

consequências desse estudo lançam luz sobre a literatura de assimetria de informação e 

inclusão financeira ao mostrar que mecanismos de compartilhamento de informação 

podem auxiliar na decisão de oferecer crédito e MPEs podem se tornar menos 

dependentes de empréstimos de relacionamento para obter empréstimos. 

______________________________________________________________________ 

Abstract 

This paper shows how information sharing mechanisms might enable Micro and Small 

Enterprises (MSEs) to increase their access to formal credit markets. Using a unique 

dataset provided by the Brazilian Central Bank and Ministry of Labor, a change is applied 

in the threshold of loans that must be reported and shared by all active financial 

institutions as a gradual increase in the available information on MSEs. Results suggest 

that borrowers that benefited by this change obtained more loans and smaller interest 

rates, and by building a good client pool ended up receiving smaller maturities. Firms 

were also less likely to delay repayments and present smaller loan losses. This evidence 

sheds light on information asymmetry and literature on financial inclusion by showing 

that information sharing mechanisms can improve the decision to offer credit, and MSEs 

can become less dependent of relationship lending to obtain loans. 

______________________________________________________________________ 

Keywords: Credit registry, information asymmetries, loan conditions, small business 

finance. 
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1.  Introduction 

Financial institutions often require client screening in order to provide loans at an 

appropriate interest rate. Loans offered with high interest rates can increase the pool of 

risky applicants and/or exclude good clients. Thus, four possibilities arise when banks 

collect information in the market to help lender decisions: i) lack of hard information 

available from other sources such as credit bureaus; ii) available information is 

insufficient to base a good decision on; iii) information is too costly for the bank; or iv) 

borrowers can behave strategically with regard to their disclosed information. Opaque 

firms like micro and small enterprises (MSEs) are usually the ones with scarce historical 

information, and in several developing and transaction economies they are the ones that 

rely the most on financial institutions to finance their projects (Berger and Udell, 2006). 

This issue it is even more critical in Brazil, where the number of MSEs is around 9 

million, including 27% of the GDP and 52% of the formal work employment in 20111. 

Fortunately, banks can engage in sharing information technologies to achieve a superior 

performance of client screening and providing loans in accordance to client type. 

Furthermore, there is a burgeoning literature on how introduction of credit bureaus 

improves credit quality (e.g. Padilla and Pagano, 1997, 2000; Brown, Jappelli, and 

Pagano, 2009; Djankov, McLiesh, and Shleifer, 2007; Cheng and Degryse, 2010; 

Houston, Lin, Lin, and Ma 2010; Behr and Sonnekalb, 2012; Bennardo, Pagano, and 

Piccolo, 2015; Giertzen, 2017). Fewer researchers have recently investigated the 

incremental changes of information available to lenders (e.g. Hertzberg, Liberti and 

Paravisini, 2011; Gianneti, Liberti, and Sturgess, 2017). In contrast, no study on similar 

effects on small business finance was found. 

A hypothesis has been suggested in terms of the direction of the effects of a gradual 

increment in information available about more opaque clients. Increased information 

sharing in the credit market enhances client access to finance due to loan officers’ 

performance advantage in their screening. These firms can also be kept out of the formal 

market if they have poor information history. Moreover, this situation is likely to create 

a positive effect of information sharing in more and better access to credit, suggesting a 

reduction in the barriers of formal finance, independently of the quality of the pool of 

clients.  

                                                           
1 According to Brazilian Micro and Small Business Support Service. See more in: http://bit.ly/2lLNkA8 

http://bit.ly/2lLNkA8
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Does reduction in information of asymmetry lead to more loans with better terms? With 

a unique dataset provided by the Brazilian Central Bank a monthly loan-level data from 

Brazilian banks was employed in order to answer the research question. Until April 2012 

banks were required to report to the Brazilian credit registry only total loans above R$ 

5,000 from the same bank (approximately US$ 2,600 at that time). Due to technological 

innovations, from that point on the threshold also included total loans above R$ 1,000 

from the same bank (approximately US$ 530 at that time). This change in scale can be 

interpreted as an unexpected increase of information about clients, given that the banks 

can at any time request information about clients at the credit registry dataset. Typically, 

micro and small firms obtain loans in small amounts, which allows them to be adequately 

classified. Thus, by focusing on small loan values, one can perform a robust analysis in 

terms of comparability of both groups. Additionally, data was used from RAIS for 

evaluation of bank clients and employability of firms aiming to observe real impacts in 

the economy. The diffusion of firm behavior can be observed in terms of the number of 

loans obtained by a firm, how many bank borrowers had relationships with a firm, and 

the employability of a firm. 

An important determinant of a loan approval is when the loan officer can apply an interest 

rate that is not too high so that it inhibits the repayment capacity of the client and not too 

low to not profit from the loan. If the MSEs were riskier borrowers than medium and 

large firms, then one could argue that banks are approving more loans and charging a 

higher interest rate to compensate for the risk. In contrast, it is possible that MSEs face 

difficulties to provide information, and either they have had their prospects harmed by 

over-rejection of loans or they have had difficulty initiating relationships with banks. 

Thus, in order to encompass this new share of customers, banks can analyze hard (and 

inexpensively verifiable) information more efficiently and provide credit at the 

appropriate cost. I follow this prediction; after MSEs have had their information shared, 

banks compensate with smaller interest rates due to a better evaluation of their riskiness. 

To avoid the possibility of adverse selection and moral hazard, I observe risk realization 

of these loans in terms of repayments. 

Consistent with the idea that reductions in information asymmetry significantly influence 

access to finance by MSEs, results yielded that MSEs received smaller interest rates, were 

less risky in terms of delinquency, and obtained a large number of loans after the change. 

Loans made to firms that belong to the group with information covered by BCB and 
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shared among banks perform better than loans made to firms that belong to the group with 

information already shared on the market. Moreover, these loans are less likely to fall into 

arrears, with smaller losses and shorter maturity, compared to a control group. These 

firms transact with a larger number of banks and keep a large number of workers during 

market downturns. Thus, in accordance with the abovementioned predictions, It can be 

stated that sharing information about micro and small firms improves MSE access to 

formal finance, allowing them to obtain more and better loans. 

The major takeaway of this study is that borrowers and lenders can benefit from the 

presence of a more granular data that might reduce adverse selection and allow banks to 

offer better loan terms. Beyond a mere increase in available data, improvement of 

available information enhances knowledge of the credit market and market exposure to 

risk. Also, banks can use hard information to infer about future loan performances (e.g. 

credit scoring) and perform arms-length lending to MSEs without requiring a long-term 

relationship with banks (De la Torre, Martínez Pería, and Schmukler, 2010). This study 

provides large-scale evidence that a gradual reduction of informational asymmetry leads 

to more access to finance for MSEs, avoiding the interpretation of disruptive changes, 

which is frequently seen in information sharing literature, i.e. studies about introduction 

of credit bureau. The continued improvement of market access to information about 

clients allows MSEs to increase the number of loans and to consider broader alternatives 

of institutions, thereby reducing its firm’s financial constraints and vulnerability to 

information lock-up. The government and the Central Bank should join efforts to improve 

the credit registry system in terms of depth and quality of data reported by financial 

institutions in order to improve the financial system, expand monitoring of risk and 

ultimately promote economic development. 

The rest of the paper is organized as follows. Section 2 shows a literature review on the 

topic of information sharing and access to finance. Section 3 describes the institutional 

background of information sharing in Brazil, data from the Banco Central do Brazil and 

Ministry of Labor, and the identification strategy that was applied. Section 4 presents the 

results. Section 5 contains a brief discussion about the results and contrasts with present 

literature. The conclusion is in section 6.  
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2.  Previous Literature 

This study is related to two main branches of research. It presents a broad overview of 

literature in these topics and my contribution. First, this paper adds to the literature of 

information sharing. For instance, in a dataset from the Argentinian credit register, 

Hertzberg, Liberti, and Paravisini (2011) demonstrated that lenders coordinate when they 

get access to information about lending relationships with other institutions, which leads 

to increase of risk of financial distress for firms. Furthermore, De Janvry, McIntosh, and 

Sadoulet (2010) used data outcome from a lender in Guatemala to argue that both lenders 

and borrowers benefit from an increase in available information on borrowers. Lenders 

realized efficiency gains and good borrowers were rewarded with better loan terms.  

Previous literature suggests that improvements in loan performance can happen through 

two mechanisms: i) a better screening effect (Pagano and Jappelli 1993; Bennardo, 

Pagano, and Piccolo 2015);  ii) a monitoring effect (Vercammen, 1995; Padilla and 

Pagano, 1997, 2000; Behr and Sonnekalb, 2012). In the first mechanism, loan officers 

with more information can perform better screening to provide loans at more accurate 

rates. The second effects relates to a client effect that creates incentives to repay loans in 

order to obtain access to more loans at better terms, a rational in line with the idea that 

clients become afraid of losing future access to credit. 

With data from Albania, Behr and Sonnekalb (2012) showed that information sharing 

improves loan performance by disciplining borrowers to repay loans because of their 

concern about future access to credit. Theoretical studies by Padilla and Pagano (1997, 

2000) argued in a similar fashion. They show how a sharing information mechanism like 

credit bureaus can exclude deviant banks from the pool of available information. Pagano 

and Jappelli (1993) and  Bennardo, Pagano, and Piccolo (2015) claimed that loan 

performance increases because borrower screening becomes more efficient. Kallberg and 

Udell (2003) showed that information sharing can help to predict future borrower 

defaults, and Cheng and Degryse (2010) analyzed the impact of the introduction of a 

public credit register in China on credit card lending and found that positive information 

shared by other banks improves lending, whereas negative information shared appears to 

be non-significant.  

Using surveys applied in 48 countries, Jappelli and Pagano (2002) asserted that the 

introduction of a credit bureau increases bank lending amount over country GDP and 

decreases credit risk. Moreover, a study by Djankov, McLiesh, and Shleifer (2007) show 
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results of a secondary data from 129 countries that provide evidence that credit quality 

improves after the implementation of mechanisms that lead to information sharing and 

improvement of creditor rights. Studies by Houston, Lin, Lin, and Ma (2010) posits that 

information sharing among creditors boosts bank profitability at lower bank risk 

exposition and supports unanimous positive effects of information sharing mechanisms. 

Additionally, more information sharing can aid in identifying borrower manipulation in 

liabilities and disclose it among potential lenders (Beck, Lin, and Ma, 2014). 

In addition, this study adds to prior work on access to finance. Specifically, this research 

focuses on MSEs, which are firms that greatly rely on banks to finance projects. It is 

argued that banks might not lend to such firms due to asymmetry of information. 

Chodorow-Reich (2014) mentions that when small firms lack access to formal finance 

they suffer more from market downturns. Seminal studies by Berger and Udell (2006) 

suggest that MSEs are opaque firms that rely particularly on soft information to overcome 

the lack of hard information. In turn, De la Torre, Martínez Pería, and Schmukler (2010) 

defend that banks are increasingly applying technologies that facilitate arms-length 

lending. Notably, by providing hard information sharing mechanisms, MSEs will be 

encouraged to avoid relying so intensively on relationship lending in order to join the 

formal credit market. Since soft information is difficult to be passed on,  MSE interest 

rates may be harmed and hold-up problems may arise.  

Theoretical studies, such as Diamond (1989) and Sharpe (1990), highlight that under 

asymmetry of information,  banks are more likely to engage in lend with losses in order 

to capture new clients and build a longer relation and profit from it. For instance, Petersen 

and Rajan (1994) state that borrowers with multiple loans end up paying higher interest 

rates. According to the authors’ rationale, if a client requires a loan from another bank, 

the applicant may be considered a risky client by the new bank, otherwise the first bank 

would have provided capital to this client. Gianneti, Liberti, and Sturgess (2017) argue 

that before public sharing of borrower information, banks strategically downgrade a 

firm’s credit score of high quality single-relationship borrowers to keep them locked and 

extract informational rents. At the same time, banks increase the credit score of low 

quality credit clients with multiple relationships in order to discourage credit run when 

bad information is exposed among lenders and to guarantee that borrowers will meet their 

credit obligations.  
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In contrast, other scholars have argued  that small firms form new banking relationships 

to obtain small interest rates (Ioannidou & Ongena, 2010). When firms are 

informationally locked (hold-up problem), banks start to charge higher interest rates for 

new loans. Similarly, Giertzen (2017) provides evidence on the consequence of 

information sharing. He shows that follow-up loans are more expensive than first loans, 

and that clients who have positive records from prior loans obtain cheaper follow-up loans 

in groups where information is shared. Bennardo, Pagano and Piccolo (2015) argue that 

clients with multiple banking relationships can be targets of opportunistic banks that can 

profit at the expense of their competitors.  

Regarding access to credit, Gopalan, Udell, and Yerramilli (2011) have proposed an 

interesting hypothesis concerning difficulties that banks single-relationship borrowers 

have to provide loans, supporting the idea that firms are unable to follow their growth 

prospects due to lack of finance. Thus, to avoid being more financially constrained, firms 

establish new banking relationships to obtain larger loans. These effect is stronger when 

firms form multiple banking relationships or switch banks. With contrasting results, 

Banerjee and Duflo (2013) have explored a change of government criteria for priority 

lending in India, suggesting that only large firms want to borrow more than is supplied 

by the market. 

3.  Bank lending and disclosure of information in Brazil 

3.1 Background 

In 1997 the Brazilian Central Bank (BCB), which is responsible for regulation and 

supervision of the banking system, created the first credit registry entitled Central de 

Risco de Crédito (Credit Risk System) to promote in-depth knowledge of the sector and 

develop monitoring tools for banks and governmental institutions. Since then, the BCB 

has implemented several changes on the structure of credit registry, its scale, and scope 

of information available, aiming to increase its effectiveness as a supervisory tool. As the 

technology and the data storage costs evolved through time, so did the volume of data 

that the credit registry was able to handle. 

In 1997 all active Brazilian financial institutions had to provide information to BCB about 

its exposure to firms and individuals if the loan amount outstanding with the same bank 

was above the threshold of R$ 50,000. Over time, data storage, processing power and 

other technological innovations have improved and became capable of registering a larger 
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number of loans, larger variety of clients with heterogeneous loan characteristics. A cross-

section of all loan updates on value, repayment and renegotiation had to be reported on a 

monthly basis to BCB. In 2001 the threshold was changed to R$ 5,000 and the credit 

registry was renamed to Sistema de Informações de Crédito – SCR (Credit Information 

System). In 2012 SCR marked another major change in the data structure with the 

reduction of the threshold to R$ 1,000 and more detailed loan information. To illustrate 

the effects of having lowered the threshold, in July 2002 there were approximately 7 

million entries, whereas in early 2016 there were more than 450 million entries. These 

450 million entries represent loans made by approximately 72.5 million individuals and 

4.2 million firms. 

Despite the primary objective of the credit registry of providing the supervision 

department with an effective monitoring tool, the monitoring tool also affects the level of 

information asymmetries and competition in the banking system. Whenever an individual 

or a firm approaches a bank, the market practice is for the bank to require formal 

permission to access their records in the credit registry. However, the extent of the non-

proprietary information that the banks can access is limited compared to the level of detail 

that the Central Bank has. For example, if a borrower has two loans from bank A and one 

from bank B, the Central Bank can see the terms of each of these loans (for example, 

interest rate, maturity, collateral, credit risk rating). If the same borrower asks for a loan 

from bank C, this bank will be able to check the borrower’s records at the credit registry 

and see the number of loans outstanding (three) and the number of banks (two) that have 

granted them, but it cannot see which banks they are or the terms of each loan. 

Nonetheless, the information available to bank C is invaluable because it includes only 

the total amount due and flow of payments, and the total amount past due and how late 

these payments are on a monthly basis. Naturally, all data are available for the 

econometrician. 

3.2 Data  

Aiming to expand available information about the national financial market, the Brazilian 

Central Bank decided to decrease the threshold of loan data to be reported. The change 

consists of a reduction of the minimum loan amount to be reported to the Central Bank 

System from R$ 5,000 to R$ 1,000. It is important to mention that even though the data 

was not being reported before the reduction, the data existed, and after the reduction it 

was sent to the BCB. The announcement of the change was made in the beginning of 
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January 2012, but at the end of that month a majority of banks (covering around of 80% 

of total loans), especially large banks, had already started to provide loan data to the 

Central Bank. The rule only became effective in April 2012, but for study purposes, this 

paper considers January 2012 as the event month when information started to be sent to 

include such cases of anticipation. Thus, the analysis period used in this study is from 

January 2011 (twelve months before the event) to December 2012. For now on, I call “the 

event” as the change in threshold by BCB.   

The availability of loan approval date made it possible to identify whether a loan was 

made before or after the event. Hence, different periods of client loans were compared 

with their total monthly loan amount between R$ 1,000 and R$ 5,000 (treatment), when 

the loan data existed but was not shared among banks, and between R$ 5,000 and R$ 

10,000 (control) during the entire period. All things equal, the only difference found 

between groups of firms is the trend due to the change in the threshold and the amount 

borrowed, but the difference in trends must be the same, allowing the econometrician to 

interpret a causal effect. 

In theory, it is possible that in this setup firms switch groups, i.e. in one month they could 

be treated firms and in another month (pre- or post-event) they could be control firms. A 

firm could even be both treatment and control in the same month as long as it receives 

total funds between R$ 1,000 and R$ 5,000 from one bank and in the same month between 

R$ 5,000 and R$ 10,000 from another bank. To have clean treatment and control groups, 

this study only focused on firms that are either always in the treatment group or always 

in the control group. 

To exclude abnormal cases, some observations were omitted. Specifically, observations 

of loans made by investment banks that were not using the same regulation as commercial 

banks, and. observations from loans taken out from banks that went bankrupt over the 

sample period. These observations were omitted because liabilities suffer a particular 

process of solvency, and informed borrowers can behave opportunistically and take 

advantage of these banks. Furthermore, observations were omitted from loans made to 

public companies, and using a two-digit sector code similar to the SIC code for firms 

from very specific industries that could drive the results, such as banks, insurance 

companies, finance companies, public administration and extraterritorial organizations..  
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In Brazil, the portabilidade de crédito is a market mechanism that borrowers can use to 

bargain for better loan conditions in another bank or a renegotiation in the borrower’s 

own bank. If the borrower does not agree to the conditions, he can transfer his debt to 

another bank. Thus, I kept data from loans that were granted by the institution itself in 

order to avoid these cases. 

Moreover, the Ministry of Labor demands that firms provide information about 

employees on an annual basis. Thus, employee data was matched using their firm’s 

unique identifier to observe how many employees a firm has and time variation on 

number of employees. This variable is important for this study because it makes it 

possible to observe the real effect of information sharing on labor market. 

The low threshold and capacity of information processing enable investigation of a set of 

companies that are not usually present in studies that use a similar setting. Beck, Lin and 

Ma (2014) point out that small firms are benefit the most from reduction in informational 

asymmetries, but one rarely see these firms as the focus of empirical studies. For 

comparison, Hertzberg, Liberti and Paravisini (2011) and Gianneti, Liberti and Sturgess 

(2017) employed a similar identification strategy using data collected in 1998 from the 

Central Bank of Argentina, when the threshold was US$200,0002.  

Data from the BCB enables this study to overcome a frequent trade-off in the literature 

on banking. On the one hand, studies use data from only one financial institution to 

observe loans before and after information sharing (e.g. Behr and Sonnekalb, 2012; Bos, 

Haas and Millone, 2016; de Janvry, McIntosh and Sadoulet, 2010). This can harm 

inference since it counts on only one source of data. In order to compensate for this lack 

of references, these studies are largely depend on client portfolios owned by the banks. 

Little attention is given to the inference problems of sampling. This study avoids this 

problem by using data from all active financial institutions in Brazil who have above-

threshold loans. The major problem with the BCB data is missing and bad reports. 

However, as long as the missing data are given randomly, the results in this study will not 

be affected.  

On the other hand, in an identification hypothesis similar to the one in this study, 

Hertzberg, Liberti and Paravisini (2011) and Gianneti, Liberti and Sturgess (2017) used 

the threshold of US$ 150,000 to US$ 250,000 and showed that these groups can be 

                                                           
2 In 1998 the threshold was around US$ 60,000 in Brazil. 



15 
 

comparable in observables. Due to the large dimensional data, a smaller range of loan 

amount can be used and still retain a large number of firms within the range. Thus, with 

a smaller range there will be a large number of firms to base inference on. 

Table 1 shows descriptive statistics for the sample of firms used in the analysis for this 

study. Monthly loan data can be observed from 818,313 micro and small enterprises in 

Brazil that had loans with 892 banks during 2011 and 2012. The average(median) annual 

interest rate during that period was around 54.52% (50,00%), with an average maturity 

of 14 (1.93) months. For comparison, the average benchmark base interest rate (Selic) 

was around 11.15% per annum during the period of 2011 – 12. Loan losses were R$ 85.71 

(approximately US$ 29 at the time) on average, which can be considered small even for 

the small loans obtained by these firms, but they present a standard deviation of R$ 766.88 

(approximately US$ 400).  

Table 1: Summary statistics of dependent and control variables 

  N Mean SD 1% Median 99% 

Variable (1) (2) (3) (4) (5) (6) 

Loan contract outcomes       

Interest rate p.a. (%) 3,271,867 54.52 39.49 1.00 50.00 178.00 

Loan maturity (months) 3,445,028 14.02 58.60 0.30 1.93 457.46 

       

Risk realization outcomes       

Arrears > 0 days 3,445,028 0.10 0.30 0.00 0.00 1.00 

Arrears > 30 days 3,445,028 0.09 0.28 0.00 0.00 1.00 

Arrears > 90 days 3,445,028 0.07 0.25 0.00 0.00 1.00 

Loan losses 3,445,028 85.71 766.88 0.00 0.00 3,132 

       

Firm level outcomes       

Number of lenders 818,313 1.04 0.20 1 1 2 

Number employees 292,033 5.63 7.19 1 3 37 

       

Control variables       

Firm age (in years) 3,445,028 7.08 8.01 0.24 3.64 36.72 

Relationship length (in years) 3,445,028 2.62 4.47 0.01 0.84 22.03 

       

Number of firms 818,313      

Number of banks 892      

 

This study only focuses on firms with a maximum of 50 employees. According to the 

Brazilian Micro and Small Business Support Service criteria, firms are classified as small 

if they have less than 50 employees and micro if they have under 10 employees. Using 

these criteria, it can be noted that a sample that is broadly composed by micro firms  has 

on average(median) 5.63 (3.00) employees, with the 99-percentile composed of 37 
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employees, which is consistent with a sample composed of very small companies. These 

firms are young, with 7.08 (3.64) years of existence, and possess simultaneous loans with 

1.04 (1.00) banks and a relationship length of 2.62 (0.84) years. 

3.3 Identification Strategy 

As information about firms and loans pre- and post-event are available, a difference-in-

differences (DD) approach can be used to investigate whether several loan-level as well 

as firm-level outcomes have changed for the treated firms relative to the control firms. 

Specifically, change was measured in outcomes for treated firms controlling for the 

parallel change in outcomes for control firms. OLS regressions were run on the following 

form: 

(1)  ώ ‍ὖέίὸ‎ὝὶὩὥὸάὩὲὸ‏ὖέίὸὝzὶὩὥὸάὩὲὸ† ‘ • ‮ ‫ ‐ ȟ 

where y is the outcome of interest, namely interest rate, maturity, arrears, loan default, 

number of lenders, and number of employees; Post is a dummy variable that takes on the 

value of one if the observation is from the period between January 1, 2012, and December 

31, 2012 and zero if it is from the period between January 1, 2011, and December 31, 

2011; and Treatment is a dummy variable that takes on the value of one if the total loan 

amount of the same firm in the same month given by the same bank is between R$ 1,000 

and R$ 5,000 and zero if the interval is between R$ 5,000 and R$ 10,000. The interaction 

of Post and Treatment yields the DD estimator and δ measures the change in the outcome 

for the treated firms relative to the change in the outcome for the control firms. The 

subscripts i, j, t denote borrower, bank, month, respectively. All regressions were 

clustered at the firm level to provide robust standard errors with respect to 

heteroskedasticity and autocorrelation (Hoechle, 2007). The standard errors are clustered 

at the firm-level because loan decisions can be expected not to be independent. 

Thus, the identification strategy used in this study relies on the fact that the change of 

threshold is not related to clients or bank behavior. However, the amount of money that 

the firms borrow is decided by the firm and can affect the results. Even if the groups are 

not similar in observables, the methodology allows us to provide a causal interpretation 

as long as the differences between the groups is constant over time. To control for it  a 

set of fixed effects was generated. First, τ denotes fixed effects for the calendar month 

and the year in which the loan was given. Second, μ are the fixed effects for one of the 

27 federal units in which the firm headquarter is located. Third, φ are the fixed effects for 
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the industry the firm operates in. Fourth, ϑ is a fixed effect for the bank that granted the 

loans. Finally, ω is a vector of firm fixed effects and two firm-specific control variables 

(firm age and the length of the relationship with the lender). The former control comes 

from the amount of hard information available about firms as they get older. The latter 

control comes from soft information generated by frequency of interactions between the 

client and loan officer. As stated by López-Espinosa, Mayordomo, and Moreno (2016) it 

takes around two years for SMEs (Small and Medium Enterprises) to reach the tipping 

point of a concave curve of the benefits of relationship lending3, such as reduction in 

spread rates. When little or no information is available, for instance new clients opening 

a simple transaction account (e.g. savings or checking account), observing that client to 

gather information before giving a loan is a possible solution for reducing loan defaults 

(Puri, Rocholl, and Steffen, 2017). It follows Diamond (1989) conclusion that the value 

of a reputation increases over time as does the cost of default. Another advantage is that 

these two control variables are probably correlated with important but unobservable 

characteristics (e.g. firm life cycle, soft information available, reputation, etc.). Hence, 

using these variables as controls, the identifying assumption is that identification is robust 

as long as the difference between any time-variant firm-specific unobservable 

characteristics is constant over time. 

The identification assumption made in this study is questioned if any other event with a 

similar effect occurs simultaneously to the change in the threshold for the treatment group 

but not for the control group. Also, if an event occurs at the same time, affecting one 

group more than the other, and it is not related to time, state, industry, bank or firm 

specificities – which are already controlled by fixed effects in different specifications – 

and therefore the causal interpretation is impaired. Time-variant elements like 

macroeconomic shocks are expected to occur in both groups, thus the Differences-in-

differences setup eliminates confounding effects. 

Perhaps these loans are problematic and lead to more delinquency. Thus, frequency of 

repayment and loan losses must be observed. About risk realization analysis, different 

arrear occurrences (arrears > 1 day; arrears > 30 days; arrears > 90 days) and the monetary 

loss a bank suffered from a loan default are used in regressions. To analyze the probability 

of a firm being late in their repayments, arrears was coded as a dummy variable that 

                                                           
3 For a comprehensive review of this literature check Boot (2000) and a cross-country meta-analysis 
conducted by (Kysucky & Norden, 2016). 
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assumes the value of one if in each month the firm has late repayments for 1, 30 or 90 

days and the monetary loan loss a bank has suffered from a loan default. 

In order to proceed with the analysis, a methodological issue must be discussed. Linear 

regression was used even for dummy and counting dependent variables without loss of 

interpretation. As stated by Angrist and Pishcke (2008, p.94), in many textbooks one 

usually finds that linear models are inappropriate and a non-linear model should be used 

to regress a limited dependent variable (e.g. binary, non-negative) in saturated models. 

However, using the linear model will not harm the observation of the causal effect. The 

only change is the interpretation according to the type of dependent variable. 

Additionally, by using a linear model the frequent mistake is avoided in the calculation 

and interpretation of marginal effects pointed out by Ai and Norton (2003) in interaction 

terms of non-linear models. In the last part of empirical results, this study used firm data 

to observe changes in number of loans, bank relations, and employees. Given the nature 

of a count variable, the explanation given above is equally satisfying. However, since the 

data are collected on an annual basis, only use state fix effects can be used to control 

parallel trends assumption. 

4.  Results 

The analysis made in this study is composed of two categories: loan terms and risk 

realization. Annual interest rate and loan maturity was used for loan terms. In columns 1 

– 5 in Table 2, it can be noted that the coefficient of Post x Treatment is significant and 

denotes an economically important effect. The results are robust to several model 

specifications. Results yielded a reduction of 1.18% to 2.99% in the interest rates for the 

treatment group compared to the control group after the change in BCB loan report 

threshold. This evidence suggests that an increase in available information to lenders 

allows them to provide loans with smaller interest rates to their clients. It contributes to 

the reasoning that opaque firms face worse loan conditions and that banks use information 

sharing mechanisms to provide more competitive interest rates to their clients.  

Using the preferred specification from column 5 in Table 2, I ran regressions with loan 

maturity as a dependent variable. As reported in Table 3, the reduction was roughly 8 

days for firms in the treatment group after the event. According to Diamond (1991), good 

firms prefer small maturities due to liquidity risk, an interesting result that will be  

discussed subsequently. 
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Table 2: Interest rate regressions for full sample 

Dependent variable: interest rate p.a. (%) 
  (1) (2) (3) (4) (5) 
       

Post x Treatment  -1.4322*** -1.2406*** -1.5309*** -2.9914*** -1.1807***  
 [0.3923] [0.3940] [0.3811] [0.3942] [0.3505] 

Treatment  14.1423*** 13.8345*** 14.9813*** 14.2303***  

  [0.3514] [0.3546] [0.3326] [0.3507]  
       

Adjusted R-squared  0.033 0.047 0.055 0.128 0.757 

Observations  3,271,867 3,271,501 3,271,867 3,271,486 3,271,852 

       

Time FE  Yes Yes Yes Yes Yes 

State FE  No Yes No Yes No 

Industry FE  No No Yes No No 

Bank FE  No No No Yes Yes 

Firm FE and firm controls  No No No No Yes 

***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. 

Thus far, it has been argued that a reduction of information asymmetries between lenders 

and borrowers due to an increase of available data from the BCB leads to improvement 

of loan condition for MSEs. It remains unknown whether these loans are somewhat riskier 

and/or lead to bigger losses for the bank. Table 4 shows the results of risk realization, 

indicating that the probability of a loan entering arrears decreases substantially more for 

the treatment group than for the control group. The results are the same regardless of the 

time considered to classify a late repayment. The treatment group presents a reduction in 

loan losses in the order of R$ 108 on average after the change.  

Table 3: Loan maturity 

Dependent variable Loan maturity 
  

Post x Treatment -7.7274***  
[0.4628] 

  

Adjusted R-squared 0.7360 

Observations 3,445,008 

  

Time FE Yes 

State FE No 

Industry FE No 

Bank FE Yes 

Firm FE and firm controls Yes 

***, **, and * indicate significance at the 1%, 5%, and 
 10% levels, respectively. 
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Table 4: Risk realization regressions 

Dependent variable Arrears > 0 Arrears > 30 Arrears > 90 Loan loss 
     

Post x Treatment -0.0375*** -0.0234*** -0.0362*** -108.1092***  
[0.0026] [0.0024] [0.0023] [9.1248] 

     

Adjusted R-squared 0.747 0.735 0.705 0.692 

Observations 3,445,008 3,445,008 3,445,008 3,445,008 

     

Time FE Yes Yes Yes Yes 

State FE No No No No 

Industry FE No No No No 

Bank FE Yes Yes Yes Yes 

Firm FE and firm 

controls 
Yes Yes Yes Yes 

***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. 

To observe the effects of asymmetry of information reduction in economy, firm-level data 

was used to identify changes in the number of loans, number of lenders that the firms 

have relationships with, and the number of employees after the event. There are only two 

observations per firm, one in 2011 and one in 2012. State fixed effects were used since 

there is little variation to be explored at the firm level, so it did not make sense to include 

firm fixed effects. The same is valid for time fixed effects. Therefore, the coefficients of 

post and treatment variables in this setting can be explored because they are not collinear 

with the fixed effects. The outcomes of the regressions on Table 5 were computed per 

end of year 2011 and 2012, so that it does not make sense to include either time fixed 

effects or firm fixed effects. Results suggests that the number of loans that the treatment 

firms take out is higher, which indicates that it is easier for them to obtain credit after the 

change. After the event, the treatment group borrowed 1.68 more loans than the control 

group. These results are consistent with the premise that the number of banks that the 

companies have relationships with raises due to an increase in information sharing among 

banks. More risk-averse banks are now able to provide loans for MSEs due to the 

reduction of asymmetry of information, allowing for a more efficient allocation of 

resources in the credit market. In table 5 the number of lenders generally decreases in 

2012, although there is a slight increase of 0.0124 lenders for the treatment group. Results 

indicate that after the event, the treatment group has 0.17 more employees on average 

than the control group, which actually indicates a reduction of 0.62 employees. If firms 

maximize their value with better loan conditions and easier access to finance, the 

consequence is an increase in the hiring of new employees to meet firm investment 
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opportunities. The results indicate that despite overall reduction of employment, the 

reduction was smaller for treatment firms. This effect is also economically meaningful as 

it represents approximately 3% of the overall sample average (5.63) of employees.  

Table 5: Firm-level outcome variables 

Dependent variable 
Number of 

loans 

Number of 

lenders 

Number of 

employees 
    

Post x Treatment 1.6799*** 0.0387*** 0.1726*** 
 [0.0507] [0.0010] [0.0553] 

Post 2.2604*** -0.0263*** -0.6274*** 

 [0.0441] [0.0008] [0.0458] 

Treatment 0.2935*** -0.0134*** -1.6188*** 

 [0.0149] [0.0008] [0.0448] 
    

Adjusted R-squared 0.029 0.002 0.016 

Observations 818,167 818,167 291,999 

    

State FE Yes Yes Yes 

***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. 

5.  Discussion 

In sum, the results indicate several benefits of increased available information specifically 

in interest rates for loans approved in the treatment group after the change in the threshold. 

For instance, results from a study with self-reported data by Brown, Jappelli and Pagano 

(2009) shows that information sharing can lead to abundant and cheaper credit, especially 

for more opaque firms. Their findings have been confirmed with secondary data, showing 

that loans are approved with smaller rates due to minimization of uncertainty in the 

decision process of loan-officers. In addition, one can argue that small firms are 

financially constrained and not supplied by the market. The demand-side effect suggests 

that MSEs are eager to obtain loans in order to invest in their business. 

In addition, the supply-side effect indicates that banks are unwilling to lend to small firms 

due to concerns of adverse selection and moral hazard. Moreover, banks cannot charge 

the required interest rate to compensate the risk; ergo, many loans are rejected because it 

makes clients financially constrained and they often revert to informal finance, such as 

loans from friends and family or moneylenders. With a reduction in information 

asymmetry, now borrowers and banks can agree in loan terms. In fact, de Janvry, 

McIntosh and Sadoulet (2010), studies show evidence of effects caused by the supply-

side factors of an introduction of credit bureau increase the banks extensive margin: more 
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loans were approved to individual clients, and clients show great improvement in 

repayment performance and have a rapid increase in their borrowing.  

Diamond (1991) posits that firms face a trade-off between sensibility to information 

exposed and liquidity risk in refinancing its loans. Berger, Espinosa-Vega, Frame and 

Miller (2005) mention that many studies with loan remaining time as dependent variable 

shows that it does not allow for observation of the nonmonotonic aspect of loan maturity 

function. The theoretical model introduced by Diamond (1991) and empirical evidence 

given by Berger, Espinosa-Vega, Frame, & Miller (2005) and Bharath, Dahiya, Saunders, 

& Srinivasan (2011), suggest that borrowers with sufficiently good credit ratings have 

their liquidity risk outweighed by the possibility of being able to frequently refinance 

their loans. Nonetheless, these studies suggest that low quality firms require intense 

monitoring and would thus face loans with smaller maturities too. The main difference is 

due to the possibility of borrowers decide or not. Good quality borrowers can decide to 

obtain a smaller maturity, whereas bad borrowers have no choice. It can be argued that 

the results shown here are in line with both alternatives. Despite not separating into low 

or high credit ratings, this interpretation was rejected here, since on average the results 

show firms more in time with their repayments and present smaller default rates. In other 

words, on average the pool of clients in the treatment group is composed of good clients.  

The group of firms used in this study increased their number of loans taken out from a 

large number of banks at smaller interest rates. Ioannidou and Ongena (2010) show that 

switching firms, i.e. those that end bank relationships and start others, face smaller interest 

rates in their loans It cannot be categorically affirmed, but suggestive evidence of this 

effect has been found. Additionally, under normal market conditions, firms that become 

more transparent are susceptible to an easy evaluation by lenders and more likely to have 

their loans accepted by all of them. Giertzen (2017) shows that switchers are the type of 

clients that benefit the most from information sharing mechanisms, which makes the 

market more competitive and consequently reduces interest rates offered to capture new 

clients.  

Chodorow-Reich (2014) states that smaller and less transparent firms are more 

susceptible to market oscillations because they have no access to the debt market to get 

funding, ultimately reducing employment much more than larger firms. Findings in this 

study support this idea by showing that increasing available information about MSEs 

makes small firms have more access to formal finance and become less susceptible to 
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market reactions. Consequently, and accordance with these findings, more employees are 

retained during downturn periods, providing important insights about unemployment 

policies. 

6.  Conclusion 

The role of information asymmetries in the credit market is an active area of research in 

economics. It undermines an efficient credit allocation, mitigates economic growth, and 

can even lead to a credit market breakdown (Stiglitz & Weiss, 1981). This issue is 

addressed here using loan-level data of loans taken out by MSEs and firm-level data to 

observe performance variation after the event. Taking advantage of an increase in the 

threshold change that obliges Brazilian banks to report their loans to the BCB (Central 

Bank of Brazil), loan officers could access important historical data from firms with a 

total loan outstanding between R$ 1,000 and R$ 5,000, from the same bank. Using R$ 

5,000 as an arbitrary limit, loans approved were compared before and after the change of 

threshold, in which loans made before required of approval or rejection of loans with 

limited information available. The identification strategy used in this study allows us to 

distinguish between the effect arising from a regulatory change and information attained 

over time. It can be argued that in ex ante loan approvals there was a reduction in 

asymmetry of information, allowing for mitigation of adverse selection. 

At firm level, it can be seen that information sharing can help small firms to be less 

susceptible to market downturns, such as the number of employees in periods of market 

decline. During periods of resignation, affected firms keep more employees compared to 

non-affected firms. The results in this study also provide strong support for the role of 

sharing mechanisms to reduce informational asymmetry in order to improve access to 

formal finance by obtaining more loans and increasing the number of bank relationships 

for MSEs (Micro and Small Enterprises). To overcome the lack of hard information, loan 

officers try to obtain soft information about their clients in the loan origination process 

and during long-term relationships. However, soft information is hard to be verified or 

shared either to other banks or to other branches from the same bank. Also, agency 

problems can arise between the loan-officer and the financial institution (Berger and 

Udell, 2006). Thus, relationship lending does help small companies to gain access to 

formal market through interactions with one branch and ultimately with one loan-officer 

from one branch. As a result, this interaction can lead to hold-up problems (Ioannidou 

and Ongena, 2010). The mechanism highlighted is that after having more information 
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shared, MSEs can have access to loans from multiple banks at smaller interest rates and 

avoid being held-up by banks with longer-relationships. Results in this study are in line 

with this rationale, showing that firms in the treatment group obtain smaller interest rates. 

With this evidence one might reach a misleading conclusion that relationship lending can 

be put aside and loan-officers should focus only on hard information. It can be argued 

that both approaches are fundamental to enable MSE growth; meanwhile, other aspects 

of relationship lending might be not substitutable (e.g. credit during downturns and 

specific banking products). 

Another interesting aspect is that, despite reduced interest rates, loan maturity was smaller 

for the MSEs. These results can be interpreted in accordance with Diamond (1991), 

Berger, Espinosa-Vega, Frame, and Miller (2005), and Bharath, Dahiya, Saunders, and 

Srinivasan (2011), who suggest that short maturity is usually demanded by high quality 

borrowers because of potential costs of liquidity shocks. Furthermore, these loans were 

less risky than other loans: around 3% less likely to enter arrears and with average losses 

of roughly R$ 110 (approximately US$57), that are smaller for the group that had their 

information shared among lenders. These results are in line with the reduction of adverse 

selection and moral hazard caused by the mitigation of asymmetry of information 

between borrowers and lenders. 

The evidence in this study has implications for policy-makers regarding information 

sharing systems. One way to achieve economic development is to improve access to 

information available to banks. Thus, banks can provide better and safer products to help 

small businesses finance growth and generate more employment. These types of firms, 

which comprise 99% of the businesses in Brazil, are the ones that rely the most on banking 

to finance their projects. Transaction costs are high for small firms to obtain even small 

amounts in loans, and larger firms usually have other sources of financing. It seems a 

profitable niche to be explored, since potential for future cash flows in these firms are 

high, while actual cash flow obtained is low and hinders firm growth (Petersen and Rajan, 

1995). 

Many studies focus on the introduction of credit bureaus, but few focus on changes in the 

scale and scope of this information about clients and in collateral value. Bennardo, 

Pagano, and Piccolo (2015) argue that if collateral value is too risky and information 

sharing is available, markets may freeze. Unfortunately, collateral information was not 
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available in my setting. Thus, for future research recommendations include analysis of 

other loan terms, such as requirement of collateral, and the relation between collateral and 

loan value after changes in information availability. Additionally, given the empirical 

setup used in this study, it is not possible to distinguish between a better screening or a 

monitoring effect or a combination of both. The ideal setting might be able to disentangle 

both effects. Nonetheless, the effect in loan access can be observed regardless of the 

mechanism which information sharing influences. 

Furthermore, not only large changes in information, but gradual changes like the one 

explored here are fundamental. Perhaps drastic changes, such as the introduction of credit 

bureaus (e.g.  Behr and Sonnekalb, 2012), leads to conclusions in favor of disciplinary 

effect, while incremental changes actually impact lender decisions. Finally, a cost 

efficiency analysis must be performed. With a higher number of loans, more taxes are 

collected, employment is stimulated, and the cost is distributed among a larger number of 

clients. As pointed out by Beck, Lin, and Ma (2014), in a survey conducted by the World 

Bank, 83% of firms reported tax evasion in their industry. As a consequence, Brazil is at 

the top of a list of 102 countries. Ultimately, the initial governmental investment is 

reverted to strengthening of financial system and improvement of tax collection, which is 

repaid in the form of more and better access to credit. 
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