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Abstract

We examine empirically and quantitatively the impact of financial re-
forms on consumer welfare in Brazil. The data comprise the Brazilian credit
registry combined with the matched employer-employee dataset, focusing
on unsecured consumer personal loans and payroll loans, which are re-
paid through deductions from the borrower’s paycheck. Low-income in-
dividuals consistently face higher interest rates, even after controlling for
occupation, financial literacy, default probabilities, among other variables.
Our model integrates life-cycle dynamics, credit types, occupations, and
income shocks with endogenous default. Reforms that reduce loan inter-
est rate spreads could significantly benefit consumers, particularly young
and poor informal workers. The 2013 Loan Portability reform, aimed at
enhancing banking competition in Brazil, increased welfare by 0.34% of
annual consumption.
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1 Introduction

Consumer credit enables households to better smooth their consumption
over time, particularly in the face of idiosyncratic income and expense shocks,
thereby reducing the need for precautionary saving and improving their wel-
fare. Access to credit for individuals in developing countries, however, is lim-
ited and unequal. Even when credit is available, it is expensive, especially un-
secured consumer credit. Banerjee (2003) and Banerjee and Duflo (2010) doc-
ument that credit markets in developing countries exhibit high and dispersed
borrowing interest rates. High and dispersed unsecured consumer loan inter-
est rates can reflect high and heterogeneous risk profiles (e.g., Athreya, Tam and
Young, 2012; Chatterjee et al., 2007; DeFusco, Tang and Yannelis, 2022; Livshits,
MacGee and Tertilt, 2007). This paper uses loan-level data to show that inter-
est rates in developing countries are higher than what it is warranted by such
risk, especially for low-income borrowers. Moreover, we develop a quantitative
model to examine how financial reforms aimed at reducing financing costs and
enhancing competition in the banking sector impact consumption smoothing
and consumer welfare.

The data comes from two linked Brazilian data sets: the Public Credit Regis-
ter, a confidential loan-level dataset covering all credit operations in the coun-
try, and the matched employer-employee dataset. We use a representative sam-
ple of over one million individuals from January 2013 to December 2019. We
focus on two types of loans, which account for more than 80% of all unsecured
consumer loans in the country: unsecured personal loans, available to all indi-
viduals; and payroll loans, where the principal and interest payments are di-
rectly deducted from the borrower’s payroll/retirement check. These payroll
loans are mainly available for civil servants and retired individuals. Average
interest rates are substantially higher for personal loans (146% per year) than
for payroll loans (28% per year)—the average annual inflation rate in Brazil
was below 5% from 2013 to 2019. Interest rates on personal loans are also much
more dispersed than on payroll loans: a factor of 18 difference in standard devi-
ation (200% versus 11%).! Default rates are generally low: 6% for personal loans
and 2% for payroll loans.

!Other types of loans such as revolving credit and overdrafts have even higher and more
dispersed rates than personal loans.
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Interest rates for both types of loans systematically vary with individuals’
characteristics. After controlling for loan characteristics (e.g., loan type, matu-
rity, and loan size), several observable individual attributes (e.g., age, gender,
occupation, location, and financial literacy), credit risk scores, and default prob-
abilities, low-income individuals still pay substantially higher interest rates
compared to high-income borrowers. We calculate an interest rate wedge by
subtracting the expected cost of default, assuming a conservative zero recover-
ing rate, from the realized interest rate. For individuals earning 1-2 minimum
wages, this interest rate wedge for personal loans is approximately twice as
high as the wedge for individuals earning more than 20 minimum wages: 78
percentage points (pp) versus 40pp. For payroll loans, the wedge is 18.5pp for
individuals earning 1-2 minimum wages and 16pp for those earning more than
20 minimum wages. These wedges also vary by age, loan amount and whether
individuals work in the formal or informal sectors, are civil servants or pen-
sioners.

High and dispersed interest rates may arise due to several factors, such as
monitoring and screening costs, reserve requirements, and lack of competition.
These factors interact with each other to determine interest rate disparities. To
disentangle the impact of bank competition on the credit market, we also ex-
plore a Loan Portability reform introduced in December 2013, which took effect
in May 2014. This institutional reform established a regulatory framework to
facilitate credit portability for consumer loans, allowing individuals to transfer
credit to another bank at lower interest rates. Leveraging on related work by
Bonomo et al. (2024), we explore cross-sectional variation in the local market
(municipality) concentration of banks to estimate the impact of this resolution
on loan interest rates. Many municipalities in Brazil have at most one bank
branch, and some have none.? Therefore, we assume that this reform affected
interest rates differently in municipalities with more than one bank compared
to those with at most one bank. Across various specifications, interest rates for
payroll (personal) loans decreased by 0.91-1.02 (10.82-11.72) percentage points,
while per capita loan volume increased by approximately 3.2-4.67% (6.8-7%) in

treated municipalities (with more than one bank) relative to control municipal-

2Financial services in municipalities without a bank are provided in public offices, such
as post-offices and lottery shops, which usually intermediate services from public banks (e.g.,
Fonseca and Matray, 2024).



ities (with at most one bank).

We develop a model to assess the impact of such high and dispersed in-
terest rate spreads on inequality and consumer welfare. The model features
a life-cycle component, incomplete markets, two types of loans (personal and
payroll), different occupations, income and expense shocks, and endogenous
default. In our theoretical environment, workers can be employed in the pub-
lic, formal, or informal sectors until they retire at a given age. Individuals can
save and borrow with two types of loans to smooth income and expense shocks.
As in the data, individuals can transit from one sector to the other and the avail-
ability of payroll loans depends on individuals” occupation. The interest rates
borrowers face in each type of loan reflect the risk of default, as in most models
with endogenous consumer default, plus a wedge based on individual charac-
teristics, loan type and loan amount. The model is calibrated to reproduce the
same pattern of financial deepening and default rates observed in the consumer
credit market of Brazil. Moreover, the interest rate wedges in our calibration are
disciplined by our loan-level data and empirical analysis.

We report results for several counterfactual exercises to understand the im-
pact of high interest rate wedges. The first exercise (No Wedge) considers an
economy in which loan interest rate spreads reflect only expected default costs.
Although unrealistic, this is a good benchmark for assessing the possible con-
sumer welfare gains that are in principle on the table. Debt use would increase
substantially and, given that financing costs fall sharply, default rates would de-
crease. The average welfare gain would be approximately 3.5% of annual con-
sumption equivalent relative to the baseline. This change would benefit largely
poor individuals who face a very volatile income process in the informal sec-
tor and high wedges. For the 20 percent poorest individuals, welfare gains of
eliminating interest rate wedges are above 5% of their annual consumption.

The second exercise (Minimum Wedge) reduces all wedges for both types of
loans to the minimum observed wedge for personal and payroll loans. Loan
loss provision is endogenously determined in our model, and therefore inter-
est rate wedges represent other intermediation and operating costs, as well as
financial intermediary market power. We assume that the minimum observed
wedge, which corresponds to approximately 30pp for personal loans and 10pp
for payroll loans, captures all these other costs that are necessary for financial

intermediaries to operate. Once again, substantial decreases in default rates are



observed, along with an increase in debt usage. Consumer welfare increases by
0.8% of annual consumption equivalent to the baseline, and welfare gains for
the bottom 20% of individuals are above 2% of their annual consumption.

Payroll loans are available to all civil servants and retired individuals in
Brazil. They are also available to a small fraction of formal workers—8% of
formal workers approximately. Banks must have agreements with firms to of-
fer loans with repayment through automatic payroll deduction, which, in ef-
fect, turns future income into collateral. So this requires a contract of the em-
ployer with the bank in which the worker receives their wage income. We run
a counterfactual (Payroll Expansion) in which the government facilitates access
to payroll loans for all formal workers. The average welfare gain of this pol-
icy corresponds to 0.2% of annual consumption, which is relatively small when
compared to the Minimum Wedge exercise. The main reason behind this rela-
tive small effect is that the payroll expansion affects directly only formal work-
ers and not a large fraction of the labor force working in the informal sector, a
group that faces particularly high income risk.

Finally, we use our model to evaluate the welfare impact of the pro-competition
reform enacted in 2013 in Brazil. In this exercise, we simulate similar changes in
interest rates to those reported in our empirical analysis, which explore how in-
terest rate changed in municipalities with more than one bank relative to those
with at most one bank. The average welfare gain of this pro-competition reform
is alone 0.34% of annual consumption equivalent, with larger gains in the lower
tail of the income distribution. Though large, this effect corresponds only to ap-
proximately one tenth of the gains from completely removing the interest rate
wedges, suggesting potentially more gains could be achieved for consumers
from pursuing further credit market reforms.

Related Literature Our contribution is both empirical and theoretical. Empir-
ically, we document new facts about unsecured consumer loans in Brazil, a ma-
jor middle-income economy, using detailed credit register data.®> The fact that
spreads are large, vary systematically with individual characteristics, and can-
not be explained by default probabilities are often overlooked in the macroeco-

nomics consumer default literature (e.g., Athreya, Tam and Young, 2012; Chat-

3Loan-level datasets for Brazil have been used to address different questions, such as how a
financial inclusion policy affected the local economy (Fonseca and Matray, 2024).



terjee et al., 2007; Livshits, MacGee and Tertilt, 2007). Livshits, MacGee and
Tertilt (2016) show that asymmetric information about borrowers” default risk
and fixed costs to generate a loan can lead to dispersion in interest rates con-
sistent with those observed in the United States.* In our empirical analysis we
control for the size of the loan and show that, although it is negatively related
to interest rates, it does not explain much of the observed variability in interest
rates in Brazil.

We integrate our empirical analysis with a life-cycle model of unsecured
debt and equilibrium default calibrated using our micro data and perform sev-
eral experiments. Our life-cycle model has features that are consistent with
economies in developing countries with a large informal sector in which agents
face large income shocks. Therefore, while most papers in the macro/finance
quantitative literature have studied reforms or policies in the United States,
our focus is on a developing economy. Herkenhoff and Raveendranathan (2024)
also integrate data into theory to measure welfare effects of a pro-competition
reform in the credit card industry in the United States. Their model has a rich
banking problem in which they evaluate a change in the credit market from
monopoly to oligopoly consistent with the United States experience. Our model
is rich in the household sector: there are two types of loans and and variable in-
terest rates that depend on default probability and wedges. Moreover, we use
a pro-competition reform implemented in 2013, which facilitated credit porta-
bility for consumer loans, to discipline loan interest rate changes in our quan-
titative analysis. Related to our work is the recent paper by Garber et al. (2023)
which investigates how a major credit expansion program through government
banks in Brazil in 2011 affected consumer credit—interest rates, volume and
default at the municipality level. Their model with exogenous spreads and no
default is used to rationalize the empirical findings. Our model, on the other
hand, is used to quantitatively evaluate changes in consumption and consumer
welfare.

Recent papers have focused their attention on heterogeneity in returns to fi-
nancial and physical capital (see Bach, Calvet and Sodini, 2020; Benhabib, Bisin
and Zhu, 2011; Benhabib and Bisin, 2018; Gabaix et al., 2016). Heterogeneity in

*Yannelis and Zhang (2023) demonstrate that market power with adverse selection and fixed
costs can decrease rather than increase dispersion in interest rates. They show that their theory
is consistent with the subprime market in the United States.



returns does not arise merely from differences in wealth allocation between safe
and risky assets: returns are heterogeneous even within asset classes and corre-
late positively with wealth (Fagereng et al., 2020). We also study heterogeneity
in interest rates but focus on borrowing rates instead.

A different strand of the literature focuses on dispersion in borrowing rates
from the firm’s perspective. Gilchrist, Sim and Zakrajsek (2013) provide ev-
idence on dispersion in borrowing costs among publicly traded firms in the
United States. Bai, Lu and Tian (2018) report similar evidence for Chinese firms
whereas Banerjee (2003) and Banerjee and Duflo (2005, 2010) document that
this is a pervasive characteristic of credit markets in developing countries. Cav-
alcanti et al. (2023) report substantial variation in financing costs for firm-level
credit in Brazil and show that such variation has important effects on firm dy-
namics and development. We contribute to this literature on dispersion in bor-
rowing costs by focusing on consumer loans in a credit market for a developing
economy, analyzing the consumer welfare implications of this dispersion and

evaluating different financial reforms.

2 Empirical Analysis

This section focuses on the empirical relations between interest rates and
individual characteristics. Our primary dataset is the Brazilian Central Bank’s
credit registry (SCR), which provides comprehensive information on unsecured
consumer loans, including interest rates, loan amounts, credit risk scores, non-
performing amounts, and maturity; as well as personal characteristics like in-
come, occupation, gender, among others. Additionally, we supplement our anal-
ysis with data from the Brazilian matched employer-employee dataset (RAIS),
which covers all formal employment contracts in the country. Further infor-
mation on the data sources and on the definition of the variables used in the
empirical analysis can be found in Appendix A. The empirical analysis uses
a representative sample of 1.3 million individuals who are followed monthly
from January 2013 to December 2019.

Our investigation concentrates on two categories of unsecured consumer
loans: personal loans and payroll loans, which together represent around 80%
of all unsecured consumer loans in Brazil (see Figure Al in Appendix A.1).



Payroll loans are a specific type of loan where the borrower’s repayments are
automatically deducted from their paycheck. In Brazil, these loans are primar-
ily available to civil servants and retirees. A fraction of formal employees has
access to them, but informal workers do not.

Interest rates on personal loans are high. The unweighted average for the
period is approximately 146% per year, while the average deposit rate when
considering the maturity of such loans was 9.93%. Therefore, this leads to an av-
erage interest rate spread of approximately 136%. Table A2 in Appendix A pro-
vides summary statistics for personal loans. Personal loan interest rates are also
quite dispersed. The standard deviation is approximately 200%. These loans do
not exhibit very short maturity: the average maturity is longer than two years.
The average default rate is 6% with a standard deviation of 24%—Default rates
by income groups are displayed in Figure A2 in Appendix A.1. Most of the in-
dividuals have a credit score above a B level; about 65% individuals in our sam-
ple.®> For formal employees, the debt-to-monthly-income ratio is 1.48 once we
do not consider outliers with a debt-to-monthly-income ratio above 24, which
correspond to 1% of the sample.

Interest rates on payroll loans are much lower when compared to personal
loans—Table A3 in Appendix A provides summary statistics for payroll loans.
These lower rates reflect the fact that, for such loans, a borrower’s employ-
ment/income status are verified and payments are made directly from their
paycheck. The unweighted average annual interest rate is 27.8% per year, ap-
proximately 5 times lower than the average interest rate for personal loans. The
standard deviation of interest rates is approximately 11%. The average maturity
of payroll loans is about 5 years. The average default rate is 2% with a standard
deviation of 14%—see Panel (b) of Figure A2 in Appendix A.1. Approximately
73% of the individuals taking a payroll loan have a credit score above the B
level. 65% of the individuals taking payroll loans are retired, 27% are civil ser-
vants and 8% are formal employees.®

The densities of interest rates for personal and payroll loans for three dif-

5Credit scores vary from AA to H—there are 9 levels (AA, A, B, ..., H—and H is the lowest
credit score.

®In Brazil, public sector workers are granted lifetime tenure following a three-year proba-
tionary period. Due to the absence of performance evaluation mechanisms in the public sector,
it is uncommon for a public employee to be denied tenure. But public employees can still face
income shocks such as being promoted to have some management role or demoted— see Cav-
alcanti and Santos (2021).
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ferent income groups are depicted in Panels (a) and (b) of Figure 1—Figure
A3 in Appendix A.l1 displays the density of interest rates for personal and
payroll loans without splitting the sample by income levels. There is consid-
erable variability in interest rates for both personal and payroll loans, but this
is more noticeable for personal loans. The kurtosis for personal loans is higher
for low-income individuals, those earning up to twice the minimum wage, than
for high-income individuals, those earning more than ten times the minimum
wage. Furthermore, the distribution is positively skewed for high-income indi-
viduals and relatively symmetric for low-income individuals. Therefore, loan
interest rates for high-income individuals are more concentrated on lower lev-
els of interest rates, while the distribution of interest rates for low-income indi-
viduals is more spread out. Approximately 50% of personal loans for individ-
uals earning up to 2 minimum wages have an interest rate higher than 100%,
while only 10% of individuals earning more than 10 times the minimum wage
pay an interest rate above 100% in personal loans—the cumulative distribution
functions for personal loans are depicted in Figure A4 in Appendix A.1.

The density of interest rates for payroll loans exhibits a higher kurtosis among
high-income individuals compared to low-income individuals. Furthermore,
the distribution is positively skewed for high-income individuals and relatively
symmetric for low-income individuals, similarly to the pattern observed for
personal loans. More than 80% of payroll loans for individuals earning up to 2
minimum wages have an interest rate higher than 25%, while only 20% of in-
dividuals earning more than 10 times the minimum wage pay an interest rate
above 25% in payroll loans—the cumulative distribution functions for personal
loans are depicted in Figure A4 in Appendix A.1.

The higher interest rates paid by low-income individuals may reflect a higher
risk of default among them. This is not the case. To show this, we compute
two measures: interest rate spreads and default-adjusted spreads. Interest rate
spreads are the contracted loan rates minus the deposit rate, which is based
on the central bank (Selic) rate taking into account the cost of capital at differ-
ent maturities. Default-adjusted spreads are calculated by setting the interest
rate to -100% for loans in default. Such assumption implies that default occurs
immediately, fully and the creditor’s recovery rate is zero. Panels (c) and (d)
of Figure 1 plot interest rate spreads and default-adjusted spreads against in-

dividual monthly income measured by multiples of the minimum wage. The



difference between these two measures of spreads decreases with income but
the default-adjusted spreads are substantially lower for high-income individu-
als compared to low-income individuals.” For personal loans, default-adjusted
spreads are above 100pp for individuals earning up to 3 times the minimum
wage and about 40pp for individuals earning more than 20 times the minimum
wage. Default-adjusted spreads for payroll loans are 3pp higher for individuals
earning up to 3 times the minimum wage than for individuals earning more
than 10 times the minimum wage.

The regressions in Table 1 investigate how personal loan interest rates vary
with loan and individual characteristics. Columns (1)-(7) consider different con-
trol variables or samples. Interest rates decline with income, a result robust
across the different specifications. Individuals earning more than 20 times the
minimum wage pay an average annual interest rate on personal loans 28-44pp
lower than those earning 1 to 2 times the minimum wage. Such negative re-
lationship between income levels and loan interest rates also appear when we
run regressions by risk level—Table A4 in Appendix A.2. The same result mate-
rializes when we control for individual fixed effects for formal workers—Table
A7 in Appendix A 4.

Table 1 also shows the relationship of personal loan interest rates with other
characteristics. These interest rates decrease with maturity and loan amount,
which could be explained by a fixed cost for loan provision (e.g., Banerjee, 2003;
Yannelis and Zhang, 2023). Controlling for all other observable characteristics,
a personal loan of 1,000 Brazilian Reais is associated with an 11pp higher inter-
est rate than a loan of 10,000 Brazilian Reais. Though large, such a gap is still
small relative to the high and dispersed spreads observed in the Brazilian credit
market. Column (2) controls for the credit risk scores provided by the data set
(SCR). Doing so increases the overall explanation of the model by 2.7pp. The co-
efficients for the different income levels decrease slightly. Instead of using the
SCR-provided risk scores, Columns (4) and (5) use the default probability. This
is the probability predicted by observable loan and individual characteristics

based on a logit regression. The coefficients are robust to such specifications.

"The reality lies somewhere between the raw interest rate spread and the default-adjusted
spread. Even if recovery rates upon default are low for the poor and high for the rich, the re-
lationship between income and interest rates will be strongly negative. Figure A5 in Appendix
A.10 depicts the densities of time-to-default (in days) for personal and payroll loans across dif-
ferent income groups. Some of these densities are very similar for the different income groups.
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Table 1: Interest rates and individual characteristics - Personal loans

VARIABLES (1) ) 3) 4) (5) 6) 7)
Maturity -1.881%*  -1.828***  _1.828***  -1.941***  -1.941*¥*  2.165%*  -2.210***
(0.0926) (0.0941) (0.0945) (0.0961) (0.0965) (0.0234) (0.0188)
Maturity Sq. 0.00748***  0.00747*** 0.00743*** 0.00774*** 0.00770***  0.0119***  0.0124***
(0.00109)  (0.00110)  (0.00110)  (0.00113)  (0.00113) (0.000294) (0.000218)
Log of loan -4.591*** 4518 4411 -3.590%*  -3479***  -4.060***  -3.860%**
(0.138) (0.141) (0.142) (0.147) (0.148) (0.0611) (0.0613)
No income 87.92%** 77.38*** 79.54%** 84.33*%* 86.44*** 77 59*** 80.22%**
(0.725) (0.703) (0.722) (0.729) (0.753) (1.273) (1.381)
Uptolmw 61.04*** 50.09*** 50.98*** 60.51*** 61.45*** 46.33*** 48.22%*%
(0.474) (0.498) (0.500) (0.479) (0.481) (0.436) (0.463)
From 1 to 2 mw 43.90%** 37.61*** 38.27%%% 43.57%%% 44 .26%%* 28.18*** 29.18%**
(0.379) (0.388) (0.390) (0.387) (0.389) (0.325) (0.340)
From 2 to 3 mw 31.54*** 26.90*** 27 42**% 31.91*** 32.46*** 21.50*** 22.08***
(0.315) (0.319) (0.320) (0.326) (0.327) (0.312) (0.327)
From 3 to 5 mw 20.89*** 17.32%** 17.81%** 21.69%** 22.22%%% 13.31#** 13.85%**
(0.247) (0.243) (0.244) (0.257) (0.258) (0.306) (0.321)
From 5 to 10 mw 9.971*** 8.195*** 8.564*** 10.76*** 11.19%** 5.853*** 6.226***
(0.181) (0.166) (0.167) (0.186) (0.186) (0.287) (0.299)
From 10 to 20 mw  1.644*** 1.004*** 1.380*** 2.075%%* 2.490%%* -0.447 -0.284
(0.122) (0.119) (0.119) (0.123) (0.121) (0.281) (0.292)
Retired 0.693*** 1.203*** 1.478*** 0.404*** 0.665***
(0.125) (0.121) (0.121) (0.124) (0.124)
Civil Serv S12.21%* _7.839%%  J7.445% (11,68 -11.27***
(0.179) (0.171) (0.171) (0.181) (0.181)
Informal 4.094*** 3.853*** 4,113+ 2.895%** 3.139%**
(0.0699) (0.0679) (0.0665) (0.0682) (0.0671)
Age 1.104*** 1.113*** 1.129%** 1.379*** 1.397*** 0.187*** 0.192%*
(0.0116) (0.0113) (0.0113) (0.0127) (0.0127) (0.0280) (0.0291)
Age Sq. -0.0114***  -0.0108***  -0.0109*** -0.0135*** -0.0136***  6.11e-05 0.000167
(0.000120) (0.000114) (0.000114) (0.000127) (0.000127) (0.000356) (0.000370)
Female 7.434%%% 8.267*** 8.279%** 8.253*** 8.273*** 3.920%** 3.981***
(0.0628) (0.0609) (0.0613) (0.0648) (0.0652) (0.101) (0.105)
Pr. default 58.19*** 58.63***
(0.595) (0.602)
Fin. Literacy -1.335%**  -1.317%**
(0.0146) (0.0141)
Constant 122.0%** 185.1%** 183.4*** 104.9%** 102.7%** 187.3%** 186.0%**
(0.404) (0.659) (0.666) (0.490) (0.499) (1.114) (1.163)
Observations 20,483,498 20,483,498 20,464,737 20,483,498 20,464,737 2,651,533 2,556,358
R-squared 0.269 0.297 0.309 0.276 0.289 0.294 0.331
Risk control NO YES YES NO NO YES YES
Time FE YES YES NO YES NO YES NO
Munic. FE YES YES NO YES NO YES NO
Munic.xTime FE NO NO YES NO YES NO YES

Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. Estimated coefficients for
income dummies are relative to those earning more than 20 mw. Estimated coefficient for occupations
are relative to formal workers.
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Across specifications, informal employees pay about 2.8-4.1pp higher interest
rate in a personal loan than formal employees, while civil servants pay roughly
7.4-12pp less than formal employees. Women pay 4-8pp more in interest rates
than men. For the last two columns (6 and 7), we restrict our sample to only
formal employees since we have more information for them available in the
matched employer-employee data set (RAIS). For instance, we can control for
the degree of financial literacy.® Individuals with higher financial literacy pay a
lower rate but the magnitude of the difference is not substantial. One standard
deviation increase in financial literacy leads to a 4pp reduction in the personal
loan interest rate.” We control for time fixed effects to absorb macro shocks, such
as changes in the central bank interest rate, and municipality fixed effects to
control for location characteristics, such as local bank concentration (Columns 1,
2,4 and 6). Columns (3), (5) and (7) also allow macro shocks to vary by location
or local characteristics to vary over time, as these include municipality xtime
fixed effects.

Table 2 presents regression results for interest rates of payroll loans. Control
variables are similar to those used in regressions for personal loans, although
payroll loans are not available to informal workers. So the dummy variable for
this occupation is dropped in all regressions of Table 2. Similarly to the case
of personal loans, interest rates are monotonically decreasing with income. The
magnitude of the coefficients are, however, smaller than for the case of personal
loans. Controlling for credit scores and occupation, an individual earning 1 to
2 times the minimum wage faces on average approximately 2.5-3pp higher in-
terest rate in a payroll loan than individuals earning more than 20 times the
minimum wage. Formal workers pay higher payroll interest rates than retired
individuals and civil servants. A similar pattern emerges when regressions are
run by risk level (Table A4 in Appendix A.2). In the case of payroll loans, one
standard deviation increase in financial literacy leads to a reduction in inter-

est rate of 0.3pp. Although most payroll loans are primarily directed at civil

8Financial literacy is computed by multiplying the number of years of education by a
dummy variable that indicates whether the individual works in a finance-related occupation
or an occupation dealing with numeracy (e.g., Garber et al., 2023). See Appendix A.1 for more
details. Since occupation and education data is only available in RAIS, the number of observa-
tions is lower. Table A5 in Appendix A.3 reports all regressions run in Table 1 with only formal
workers and the coefficients continue to be quite stable for the different specifications.

Table A5 in Appendix A.3 shows that the introduction of financial literacy increases the
R-squared by approximately 1pp.
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servants and retirees, we also run all regressions for payroll loans using only
the sample of formal workers who appear in the RAIS dataset. Interest rates
vary negatively with income in a regression using such a sample (Table A6 in
Appendix A.3). From this table, we can see that the introduction of financial
literacy increases the R-squared by less than one percentage point.

In sum, interest rates for consumer credit in Brazil are high and vary greatly.
Payroll loans, in which lenders can verify the borrower’s employment status
and payments are directly deducted from paychecks, still have average inter-
est rates that are approximately 22 percentage points higher than the average
benchmark rate. Default probabilities only account for a small fraction of the
total variation in loan interest rates, and their role is even smaller in the case of
payroll loans. Loan interest rates vary negatively with individual income, even
after controlling for factors like credit scores, loan size, maturity, location, and
other observable individual variables, such as gender, occupation, and finan-
cial literacy. These results are robust to different selected samples and specifi-
cations. Such high interest rates may arise due to a plethora of reasons. One of
them might be the degree of competition in this market. The next subsection
uses a pro-competition policy implemented in 2013 in Brazil to shed light on
this channel.

2.1 The 2013 Loan Portability Reform

The Brazilian Central Bank introduced Resolution No. 4,292 on December
20, 2013, which became effective in May 2014. This reform established a reg-
ulatory framework to facilitate credit portability for consumer loans, enabling
borrowers to settle an existing credit arrangement with a financial institution
by initiating a new one with a competitor. Therefore, this loan portability al-
lows individuals to transfer credit to another financial institution under more
favorable terms. Although the original bank cannot deny this portability, it can
match another institution’s offer using a right to match.

This institutional change provides a quasi-experimental framework to in-
vestigate the causal impact of increased bank competition on interest rates. In
a recent paper, Bonomo et al. (2024) explore the spatial concentration of lo-
cal banking in Brazil to investigate how this institutional change affected lo-

cal credit markets. Many municipalities in the country have at most one bank
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Table 2: Interest rates and individual characteristics - Payroll loans

(1) (2) 3 4) (5) (6) 7)
VARIABLES Loan rate Loan rate Loan rate Loan rate Loan rate Loan rate Loan rate
Maturity 0.00960***  0.00740***  0.00718***  0.00917***  0.00893*** 0.0695*** 0.0687***
(0.000313)  (0.000307)  (0.000309)  (0.000311)  (0.000313) (0.00134) (0.00142)
Maturity Sq. -3.31e-05*** -3.12e-05*** -3.09e-05*** -3.26e-05*** -3.23e-05*** -0.000978*** -0.000988***
(2.17e-06) (2.15e-06) (2.17e-06) (2.16e-06) (2.17e-06) (1.10e-05) (1.18e-05)
Log of loan -0.550%** -0.537*** -0.535%** -0.541%** -0.539*** -0.289*** -0.281***
(0.00369) (0.00366) (0.00371) (0.00367) (0.00372) (0.00898) (0.00982)
No income 2.678*** 2.782%** 2.799%** 2.658*** 2.675%** 3.504*** 3.594***
(0.0228) (0.0244) (0.0245) (0.0228) (0.0230) (0.116) (0.124)
Uptolmw 2.569*** 2.626*** 2.631%** 2.566*** 2.571%** 3.254%** 3.331%**
(0.0227) (0.0242) (0.0241) (0.0227) (0.0227) (0.0999) (0.106)
From 1 to 2 mw 2.481*** 2.445%** 2.457%*%* 2A77¥*¥* 2.489*** 2.909*** 2.992%**
(0.0228) (0.0240) (0.0240) (0.0228) (0.0228) (0.0997) (0.105)
From 2 to 3 mw 2.234%** 2.206*** 2.210%** 2.234%** 2.240*** 2.630*** 2.681***
(0.0225) (0.0237) (0.0236) (0.0225) (0.0224) (0.0974) (0.102)
From 3 to 5 mw 1.927*** 1.882*** 1.893*** 1.924*** 1.936*** 2.252%** 2.305%**
(0.0221) (0.0235) (0.0234) (0.0221) (0.0220) (0.0998) (0.105)
From 5 to 10 mw 1.449*** 1.414*** 1.424*** 1.453*** 1.463*** 1.651*** 1.688***
(0.0215) (0.0232) (0.0231) (0.0215) (0.0215) (0.0973) (0.102)
From 10 to 20 mw 0.475*** 0.443*** 0.453*** 0.478*** 0.488*** 1.248*** 1.277***
(0.0180) (0.0186) (0.0186) (0.0180) (0.0179) (0.0959) (0.101)
Retired -0.983%** -0.954*** -0.965%** -0.968*** -0.980***
(0.0150) (0.0153) (0.0155) (0.0149) (0.0152)
Civil Serv -2.535%** -2.532%** -2.547%%* -2.529%** -2.544%%*
(0.0197) (0.0201) (0.0205) (0.0197) (0.0200)
Age -0.00212**  0.00536***  0.00511***  0.00296***  0.00286*** 0.00441 0.0134***
(0.00108) (0.00111) (0.00112) (0.00107) (0.00108) (0.00397) (0.00413)
Age? 9.72e-05***  2.16e-05**  2.34e-05"*  4.82e-05***  4.86e-05*** -0.000536*** -0.000652***
(8.92e-06) (9.27e-06) (9.38e-06) (8.92e-06) (9.02e-06) (4.65e-05) (4.83e-05)
Female 0.00546* 0.00157 0.00230 0.0157*** 0.0168*** -0.394*** -0.400%**
(0.00282) (0.00283) (0.00284) (0.00276) (0.00277) (0.0140) (0.0146)
Pr. default 1.494%** 1.548%**
(0.0277) (0.0279)
Fin. Literacy -0.102*** -0.102***
(0.00287) (0.00297)
Constant 30.03*** 30.21*** 30.23*** 29.82%** 29.82%** 28.78*** 28.60***
(0.0635) (0.0693) (0.0705) (0.0627) (0.0638) (0.181) (0.194)
Observations 20,524,507 20,524,507 20,506,221 20,524,507 20,506,221 1,310,182 1,234,327
R-squared 0.207 0.211 0.227 0.208 0.223 0.183 0.219
Risk control NO YES YES NO NO YES YES
Time FE YES YES NO YES NO YES NO
Munic. FE YES YES NO YES NO YES NO
Munic.xTime FE NO NO YES NO YES NO YES

Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. Estimated coefficients for
income dummies are relative to those earning more than 20 mw. Estimated coefficient for occupations
are relative to formal workers.
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branch, and some have no banks (see Fonseca and Matray, 2024). In munici-
palities without banks, financial services are provided in public offices, such as
post offices and lottery shops, which usually intermediate services from public
banks. The identification assumption is the effects of the loan portability reform
on interest rates in municipalities with at most one bank may be different than
in municipalities with more than one bank, reflecting heterogeneity in the de-
gree of competition. The spatial distribution of municipalities with at most one
bank and with more than one bank is displayed in Figure C13 in Appendix C.4.

Payroll loans accounted for the majority of all requests for loan portability,
approximately 98% of the transferred amount from one institution to another
from 2014 to 2016. There was only a small fraction of personal loans that were
portable. And some type of consumer loans were not clearly included in the
institutional reform, such as overdrafts and revolving credit.

Panel (a) of Table 3 shows how the loan portability affected interest rate
in municipalities with more than one bank relative to those with at most one
bank.!? All regressions control for municipality and time fixed effects. They also
include controls for per capita income and population size by introducing two
indicator variables: whether or not the municipality has an income per capita
above the median and also a population above the median in Brazil. Accord-
ing to Column (1), payroll loan interest rates were reduced by 0.908 percentage
point in treated municipalities (with more than one bank) relative to the control
group (with at most one bank). In Column (2), we consider only municipal-
ities which have at least one public bank in the treatment to control for any
public policy affecting public banks besides the loan portability resolution. The
estimated effect is stronger: a reduction of payroll loan interest rates in treated
municipalities of about 1.02 percentage point.!! Consistent with an increase in
competition, Panel (b) of Table 3 show that the per capita volume of payroll
loans increased by approximately 3.2%-4.6% in treated municipalities relative
to control municipalities. Table C15 in Appendix C.4 shows that municipalities
with low bank concentration are associated with lower interest rates for both
payroll and personal loans.

Although personal loans composed a small fraction of portable loans from

10Therefore, the unit of observation here is the municipality.

Bonomo et al. (2024) show that results are robust to other specifications. The authors also
provide dynamic effects: the coefficients of the treated variable are negative and statistically
significant at 95% confidence level for all 24 months after the introduction of the reform.
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Table 3: Impact of the loan portability on loan interest rates

Panel (a): Loan rate

Payroll Personal

1) () 3) 4)
Loanrate Loanrate Loanrate Loan rate
Treat x Postpecagis  -0.908%**  -1.016***  -10.82*** -11.72%%*

(0.153) (0.153) (1.607) (1.785)
Constant 28.71%** 28.75%** 98.92*** 98.89***

(0.0679) (0.0730) (0.627) (0.848)
Observations 295,023 271,597 294,998 271,572
R-squared 0.504 0.501 0.763 0.771
Munic. FE YES YES YES YES
Time FE YES YES YES YES
Controls YES YES YES YES
Public Banks NO YES NO YES

Panel (b): Log of volume per capita
Payroll Personal
1) 2) ©) (4)

In(Volye) In(Vol,.) In(Volp.) In(Volp)

Treat x Postpecoo1s  0.032%** 0.046*** 0.070*** 0.068***

(0.017) (0.012) (0.017) (0.018)
Constant 4.485*** 4.485*** 3.252%** 3.258***

(0.003) (0.004) (0.005) (0.006)
Observations 295,023 271,597 294,998 271,572
R-squared 0.953 0.955 0.906 0.911
Munic. FE YES YES YES YES
Time FE YES YES YES YES
Controls YES YES YES YES
Public Banks NO YES NO YES

Notes: Treated municipalities are those with a least two banks in
Dec 2013. Control municipalities are those with at most one bank

in Dec 2013. The vector of covariates contains time-varying indicator
of the 2011 GDP per capita above the median and time-varying
indicator of the 2012 population above the median. The sample with
public banks correspond to the one in which there exists at least one
public bank in the treatment group and the control group has at least
one public bank or no bank. Standard errors are clustered at the
state-month level, *** p<0.01, ** p<0.05, * p<0.1.
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2014 to 2016, they were also affected by the loan portability reform due to the
threat of competition or banks offering different deals to retain consumers.
Columns (3) and (4) Table 3 report the effects of the reform on personal loan
interest rates—Panel (a)—and the log of volume per capita—Panel (b)—when
we use the same empirical strategy as in the case of payroll loans. Across speci-
tications, personal loan interest rates fell by 10.82-11.72 percentage points, while
per capita volume increase by approximately 7% in treated municipalities rela-

tive to control municipalities.

3 Model

3.1 Environment

The economy is populated by a continuum of finitely lived households.
Each household lives for 7" periods and their lives are divided into a work-
ing phase, up until age 7%, and retirement thereafter. These individuals can
work in the formal, informal or public sectors. The probability of switching
from any sector s; to sector s; is given by p;;. Workers are subject to income
shocks, the process of which depends on the sector s where they work. The
current period’s income is denoted by y and next period’s income y’ fluctu-
ates according to a Markov chain with transition matrix II(s, s’), with elements
mij(s,s") = Pr(y = yjly = vi, s, ¢). In addition, with probability ., individuals
face expenditure shocks, designed to capture life events such as health shocks,
divorce, etc. These shocks are assumed to be proportional to income and are de-
noted by e(y) = ¢y. This corresponds to the fact that life events such as divorce,
home repairs, etc. are more expensive for the wealthy. Individuals discount fu-
ture periods with a factor 5 € (0,1) and their intra-period utility is given by
u(c) =c7/(1 — o) with o > 0.

3.2 Saving and Borrowing

Households can save and borrow by buying and selling one-period discount
bonds intermediated by banks. We refer to these bonds as ‘personal loans’.
When selling bonds (borrowing), ap < 0, households can default on their re-
payment obligations. Households can also borrow by means of ‘payroll loans’,
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where the borrower can pledge up to a fraction € (0,1) of their per-period
income and agree that this payment is deducted ‘at source’. That is, the bank
can take payment of the loan before the borrower receives their income from
their employer or from state retirement plans. These payroll loans are available
to everyone in receipt of state payments (public sector workers and retirees) as
well as a fraction of formal employees. Whether or not a formal employee has
access to payroll loans can change over time according to a Markov chain.

In the period of default, households lose a fraction +; of their income, with
i € {B, P}, where B indicates one-period bonds and P indicates payroll loans.
This represents the bank’s ability to recover losses in the subsequent period. For
payroll loans, banks are still in principle exposed to the income risk of house-
holds because, if the household’s income drops, banks can only collect vp of this
lower income in the event of default. In general, vp is the maximum fraction of
income that could plausibly be seized by banks in the event of default. As such,
we assume (i) the legal maximum seizable income in enforcement of personal
loans is lower than for payroll, or vz < 7p; (ii) for a borrower with both payroll
and personal loans, personal loans are the residual claimant on this maximum
seizable fraction of income ~yp. In practice, this means that for a personal loan,
the recovery rate depends on whether a household is also defaulting on payroll
loans and the quantity of payroll loans held (—ap), since payroll loans are effec-
tively senior. So denoting 7 as the official rate and 75 as the realized rate, the
seizable income for bonds is

v = § max{yp +ap/y,Vg} if0< —ap <ypy,
0 if —ap > YPY.

In the first case, there are no payroll loans so the official seizure rate on personal
loans is applied. In the last case, all of the maximum seized income is diverted
to servicing payroll loans. In the middle case, some income is being diverted
to pay personal loans but they do not account for all of the maximum seizable
income. What is left can be diverted to personal loans, up to the limit of 7, i.e.,

the enforcement threshold for personal loans.
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3.2.1 The Price of Loans

Households can buy or sell (save or borrow) bonds B and borrow via pay-
roll loans P. The price of each asset is given by ¢;, ¢ € {B, P}. These prices
depend on the baseline interest rate r, default probabilities, recovery rates and
wedges (that may reflect intermediation costs, market power, profit margins,
etc.). The price of a loan given to a household will also depend on their state
variables. To save notation, we denote a household’s non-debt related state
variables by X = {y, s, e, 7}, where 7 corresponds to the age of the household.

The price of an asset is given by:

E[1 - D'(1- %)
1 +r+ki(a),y,s,T)

i , 1€{B,P}. (1)
The numerator in equation (1) is the expected payoff of the asset, reflecting
the expected default probability in the next period (D’) and the recovery rate
(7:y'/a}). The denominator contains the baseline interest rate » and the wedge
k; associated with a loan of type i, size a; and the characteristics of the borrower
(Y, 8, 7).

If the household is saving on a bond, there is no default and no wedge.
Hence, g5 = 1/(1+r), when @, > 0. Since households may default on their debt
obligations, the price at which banks buy assets from households will generally
be lower (i.e., borrowing interest rates will be higher) in order to reflect this risk.
Moreover, the wedges also decrease the price of the asset.

The wedges k; are exogenous functions. These functions will be calibrated
in Section 4 to reflect the empirical results reported in Section 2. In particular,
these wedges will generally be decreasing in income, as estimated in the data.
Appendix B describes a simple banking oligopoly model in which such a nega-
tive relationship arises endogenously. Most of our quantitative experiments in
Section 5 will amount to changing these wedges k;. Moreover, in our analysis of
a pro-competition portability reform in Section 6, we will discipline changes in
k; with the post-reform experience in Brazil. The simple model in Appendix B
also shows how interest rate spreads can be affected by the level of competition
in the banking sector.
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3.3 Decision Making

Defaulting on either type leads to exclusion from both debt markets in the
next period. Households can regain access with constant probability 6 every
period. While in default households suffer utility loss I'. Since defaulting on
either loan triggers exclusion and utility loss, a household will always default
on both loan types—default on one will trigger mandatory repayment of the
other but the household always keeps (weakly) greater resources by defaulting
on the second loan as well.

We represent each household’s problem in two steps. At the beginning of
the period, a household not already in default decides whether to default in
this period or not:

V(GB,GP, P, D,X) = D¥161?0X1}(1 — D/)Vrepay(aB,CLp,P, D,X)+

D,Vdefau”(a/Bu ap, _F)7 D, X)y

where P € {0, 1} is a flag representing whether or not this household has access
to payroll loans, D € {0, 1} is a default flag indicating whether or not a house-
hold is entering the period in the default status (D = 1), —ap is the amount of
personal loans, and —ap is the amount of payroll loans. When a household is
saving, then ap > 0. The household is choosing over which default flag to bring
into the next period D'

If a household has access to a payroll loan, P = 1, and decides to repay, the
value function representing their problem is:

VP (ap, ap,P=1,D=0,X)= max u(c)+ EV(ay,adp, P',D"=0,X"),
c>0,ap,0’5

subject to ¢+ e(y) + qra + qpap =y + ap + ap,

ap > —ny, n € (0,1).

The price of the one-period bond is given by:

1 : !

1t if ap Z 0,

9B = \ EL-D'(1—yp2-)]
B

s /
Ty aen 1 98 <0,
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The price of the payroll loan is given by:

E[l1 - D'(1—~pL)]
_ P
- L4+7r+kp(dp,y,s,7)

qp

where kg(ap,y,s,7) and kp(ap,y, s, T) correspond to the wedges for personal
and payroll loans.'?

If a household does not have access to a payroll loan and decides to repay,
then the value function representing their problem reads:

VP (ag,ap, P=0,D =0,X) = max u(c) + fEV(a%3,0, P", D" =0, X")
c>0,a'5

subjectto ¢+ e(y) + qpay =y + ap + ag.

The household might not have access to payroll loans in this period but may
still carry over payroll loans from previous periods, which justifies the presence
of ap in the budget constraint.

Default implies assets are reset to zero. The value of default is given by:

viefalt(qp ap, P =0,D,X) = max u(c)—T

c>0,a’3>0

+(1 — O)pRV ISt (q), 0, P' = 0,D' = 1, X") + 0BEV (d’3,0, P', D' = 0, X"),

c+e(y) =y — min{ypy, —ap — Fpy}, if D=0,

subject to
c+e(y) + qap =y +ap, dp >0, if D=1

If a household begins the period with D = 0, then they enter default for the
tirst time. In this case, their income will be garnished and they will not be able
to borrow or save. After that period, they receive their full income and will be

able to save.

12 As discussed in the previous subsection, ¢ and gp depend on a household’s state variables,
such that ¢;(ap, ap, P, X) with ¢ € {B, P}. We are saving on notation and just writing ¢; with
i€ {B,P}.
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4 Fitting the Model to the Data

In order to investigate the effects of financial reforms aiming to reduce loan
interest rate spreads on consumption insurance and consumer welfare, we need
to set value for model parameters. Our calibration strategy is to assign stan-
dard values for some parameters, which are commonly used in the literature;
externally set others using our loan-level data and household survey data; and
jointly internally calibrate the remaining parameters of the model to match key
micro and macro moments of the Brazilian economy. Below we describe in de-

tail how we discipline the model parameters.

1. Model period: The model period is assumed to be 1 year and households
live for T' = 55 years (ages 20 to 75, the life expectancy in Brazil in 2019).
Their working-period 7" is 44 years so that the retirement age is 64.

2. Preferences: There are two preference parameters: the discount factor /3
and the coefficient of relative risk aversion o. The coefficient of relative
risk aversion is set to o = 2, which is in line with the bulk of the literature
on consumption surveyed by Attanasio (1999). This value is also consis-
tent with the literature that estimates ¢ using Brazilian data, suggesting a
o in the range from 1 to 3 (see, for example, Gandelman and Herndndez-
Murillo, 2014; Fajardo, Ornelas and Farias, 2012). The subjective discount
factor 3 is set internally. Heuristically, the moment identifying § is the ra-
tio of personal credit over income. Hence, there is one preference-related

parameter () to be internally calibrated.

3. Deposit interest rate: We consider a small open economy, in which banks
have access to funding at real interest rate . To determine the real interest
rate, we use the monthly Over/Selic interest rate from the Brazilian Cen-
tral Bank (BCB) and subtract the inflation rate measured by the IPCA (the

official consumer price index) for the period, such that » = 0.0375.

4. Stochastic process for labor income: The income process is externally es-
timated. We use a non-parametric approach to compute the transition ma-
trix for income shocks (De Nardi, Fella and Paz-Pardo, 2019). We use the
PNAD-C household survey that has a rotating panel and divide the in-

dividuals into three groups: formal workers, informal workers and civil
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Figure 2: Income by Age and Sector

servants (see Gomes, lachan and Santos, 2020). Within each group, we di-
vide them into /N income groups. For each income group, we calculate
the average earnings. These values represent the support of the transition
probabilities. Then, for each group, we construct the transition probabil-
ities by calculating the fractions of workers who transit between group-
sector pairs in one year. Figure 2 displays the average income process for
public employees, formal and informal workers.

. Credit market variables: First, we use the share of formal workers with
access to payroll loans (which is equal to 8%) to set the probability that a
formal worker has access to payroll loans. As in the data, in a payroll loan

borrowers can pledge up to n = 30% of their per-period income.

We also externally estimate interest rate wedges using our credit register
data: kg(ap,y, s, 7) and kp(ag, y, s, 7). See Appendix A.7 for details on our
estimation procedure. Here we summarize key steps. For each type of

loan (personal and payroll), we proceed as follows:

¢ We run a logit regression of default on loan characteristics (maturity,
maturity squared, log of loan, risk), personal characteristics (income,

occupation, gender, age) and fixed effects of time and municipality.
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Then, we estimate the predicted probability of default of each loan.
¢ With the predicted probability of default (prob_de fault) of each loan,

we calculate a risk-cost-free rate for each individual that would cover
the expected default: /(1 — prob_de fault). We then calculate the in-
terest wedge as the interest rate minus this risk-cost-free rate.

¢ We then run a regression of the wedge on observable characteristics
(Appendix A.7). To extract the wedges, we consider the regression
presented in column (2) of Tables A9 (personal) and A10 (payroll).

Loan-loss default is endogenous in our model and the interest rate wedges
represent all other financial intermediation costs and bank market power,
which are not explicitly modeled in our environment. Consequently, to
construct the wedge from our regression results, we set the risk dummy
at the highest credit score (i.e., AA). For personal loans, this implies a drop
in the interest rate of roughly 80pp; and for a payroll loan a small rise in
interest rates. Since our model period is one year, we set the maturity to 12
months. The wedge still varies by income, age, occupation and loan size,
as described by the regression coefficients of Column (2) of Tables A9 and
A10 in Appendix A.7.

Panels (a) and (b) of Figure 3 display interest rate wedges of a loan of
R$1,000 used in our quantitative analysis for different levels of income,
occupation and age groups. Therefore, for a 45 year old household, work-
ing in the formal sector and taking a personal (payroll) loan of R$1,000,
the interest rate wedge will be 40pp (2pp) lower if this household earns
more than 20 minimum wages than if the household earns 1-2 minimum

wages.

. Default parameters: We set 0 equal to 0.2 so that defaulting individuals
have a bad credit record for, on average, 5 years. This is consistent with the
law in Brazil, see Appendix A.5. The wage garnishment for payroll loans
is set at the legal limit of 30%. We assume that the income loss under de-
fault for personal loans (yp) is zero. We set the non-pecuniary default cost
(I'), the expenditure shock e(y) = ¢y, with ¢ € (0,1), and the probability
of facing an expenditure shock (7.), such that the model matches default
probabilities by three different levels of income and the percent of house-
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Figure 3: Loan interest rate wedges by income groups and sectors

(a) Personal Loans (b) Payroll Loans
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Notes: Panel (a) and Panel (b) display the loan interest rate wedges by income levels for per-
sonal loans and payroll loans, respectively. For formal, informal and civil servant workers, they
are the wedges for workers who are 45 years old. For retired individuals, they are the wedges
of those who are 70 years old.

holds using debt. Hence, there are three default-related parameters to be
internally calibrated: I', ¢, and ..

There are therefore 4 parameters (5, I', ¢, and 7.) to be internally calibrated
via a minimum distance procedure. The parameters are set to match 5 moments:
(i) the ratio of debt over income; (ii) the percent of households using debt; and
(iii) default probabilities by three different levels of income. A change in any
parameter affects all targets, but some moments are more sensitive to certain
parameters. The credit-to-income ratio and the share of households using debt
are useful in recovering the subjective discount factor (3); default probabili-
ties are important to identify the probability of the expense shock (r.); default
probability at the lower tail of the income distribution helps to pin down the
constant utility cost (I'), which is relatively more important when utility is low;
and default probability at the upper tail of the income distribution is important
to recover the share of income loss of the expense shock ().

Some selected model parameters are displayed in Table 4, including all in-
ternally calibrated parameters. Households discount the period at 9% per year,

the probability that a household is hit by an expense shock is approximately
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Table 4: Calibrated Parameters

Parameter Description Value Source
Panel (a): Externally calibrated
o CRRA 2 Standard
0 Prob. exit default 0.2 Avg. time in bankr.
TP Loss under default - Payroll 0.3 Legal
r Real interest rate 0.0375 BCB, IBGE
VB Loss under default - Personal 0 Assumed
Panel (b): Internally calibrated
I5; Disc. factor 0.91 Internal
I Non-pecuniary default cost 2 x 10~* Internal
e Prob. of expend. shock 0.13 Internal
W Expend. shock, share of inc. 0.76 Internal

13% per year and, in this case, households incur a cost of approximately 75% of
their annual labor income.

Table 5 displays the fit of the model with respect to the targeted and some
non-targeted moments. Panel (a) of Table 5 shows that the calibration matches
the credit targets (unsecured debt-to-income ratio and the percent of house-
holds using debt) fairly well. Default probabilities at the lower tail and upper
tail of the income distribution are also targeted relatively well. The model dis-
plays a bit less default than in the data in the middle of the income distribution.

Regarding aggregate untargeted measures, as displayed in Panel (b) of Table
5, the model indicates lower income and wealth inequality compared to the
data. Other factors influencing income and wealth inequality, such as variations
in returns on assets, housing expenditures, and the tax code, are not explicitly
modeled in our framework.

For formal workers, a precise measure of debt over labor income can be cal-
culated, as presented in Tables A2 and A3 in Appendix A.1. The model under-
estimates the payroll debt-to-income ratio for formal employees and produces
a larger debt-to-income ratio for personal loans than observed in the data.” In
summary, the model does a relatively good job matching the values of unse-
cured debt and interest wedges in the economy. In our calibration, the overall

intensive and extensive margins of unsecured credit use are aligning well with

BFigure C6 in Appendix C shows the resulting asset distribution by income and age in the
model, as well as the debt use distribution by income and age. Since we do not have such
counterpart distributions in the data, we do not report them here.
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Table 5: Model Fit

Model Data Source

Panel (a): Targeted moments

Debt-to-Income (ex-housing) (%) 25 24 BCB
Households Using Debt (%) 8.9 9.6 CNC - PEIC
Default Rates (%)

Up to 2 mw 9.1 7.1 SCR
2-5 mw 2.2 4.7 SCR
+5 mw 1.8 29 SCR
Panel (b): Untargeted moments

Wealth share, top 10% (%) 51.2  79.6 WID
Income share, top 10% (%) 344 571 WID
Income Gini 044 049 WDI-WB
Wealth-income ratio 222 349 WID

Debt-to-Income, personal (Formal) (%) 18.7 11.3 SCR & RAIS
Debt-to-Income, payroll (Formal) (%) 16.2 262 SCR & RAIS

the data, and the wedges are disciplined by the data, our empirical approach,

and the assumption that default is immediate and recovery rates are null.

5 The Effects of Interest Rates and Payroll Loans

We can now use the calibrated model to explore how the calibrated interest
rate wedges affect debt use, default, consumption dynamics, inequality and
consumer welfare. We implement a number of counterfactual exercises to assess
the changes in consumer welfare and debt use under a number of alternative

scenarios.

5.1 Extreme Scenario: No Wedges

In the first experiment (No wedges) we consider an economy in which loan
interest rate spreads reflect only the expected cost of default. This is an extreme
scenario given that there are costs associated with financial intermediation ac-
tivities (e.g. tax and required reserves). However, this exercise serves as a good
benchmark for assessing the possible consumer welfare gains that are in prin-
ciple on the table if credit markets in Brazil behaved as they are typically mod-
eled for advanced economies like the US. The welfare gains presented here are
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Table 6: Baseline vs Counterfactual Comparisons

Moments (%) Baseline No Wedge Min. Wedge Payroll Exp.

Mean Debt 25 39 28 29

Debt Use 8.9 23 11 13.2
Default Rates

<2MW 9.1 6.6 8.9 8.4
2< MW <5 2.2 1.8 2.0 1.9

MW >5 1.8 1.8 1.9 1.8

Cons. Welfare - 3.5 0.8 0.2

(% CEV)

partial equilibrium gains. In particular, they do not take into account the pos-
sibility that the risk free rate might move in response to changes in saving and
borrowing patterns as a result of changes to the wedges. In addition, we do not
consider the welfare of financial intermediaries.

The second column of Table 6 reports the results for this counterfactual (No
Wedge). Eliminating the interest rate wedges causes the share of individuals us-
ing debt to increase by a factor of 2.5 and overall mean debt to increase by more
than 50%. Default rates are reduced substantially among poorer individuals,
by approximately 28% for individuals earning less than 2 times the minimum
wage. Average welfare, calculated by the average consumption equivalent of all
individuals at age 20, increases by 3.5% of annual baseline consumption.!* After
a period of 20 years (i.e., when an individual is 40 years old), this welfare effect
implies that individuals would need to double their consumption in the base-
line to maintain the same welfare as in the counterfactual without the interest
rate wedges. Therefore, although such loan interest rate wedges directly affect
only a relatively small fraction of individuals (less than 10% of individuals use
debt in our benchmark economy), they have a large welfare effect.

Panel (a) of Figure 4 decomposes this average welfare gain by sector and
income decile. The welfare gains are largest for the poor and, particularly, the
poor working in the informal sector. For the 20 percent poorest individuals wel-
fare gains of eliminating interest rate wedges are above 5% of annual consump-

tion equivalent to the baseline. That is, the consumption of those individuals

1“We calculate the expected welfare of all agents at 20 in the baseline and in the counter-
factual. We then compute the percentage change in annual consumption to keep individuals
indifferent to the counterfactual.
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should double every 14 years in the benchmark so that they would have the
same welfare in the counterfactual exercise without the interest rate wedges.
But even for relatively rich individuals, welfare gains of eliminating interest
wedges are above 1% of annual consumption equivalent to the baseline. Some
wealthy individuals might not be borrowing, but they still face a positive prob-
ability of experiencing adverse income and expense shocks. Therefore, they
would still need to rely on loans for consumption smoothing.

Figure 5 illustrates the change in behavior induced by the removal of wedges.
The solid black line in Panel (a) shows the percentage change in average con-
sumption by age in the counterfactual relative to the baseline. There are rela-
tively small changes for most ages but large increases in consumption for the
youngest cohorts. This is consistent with young people borrowing to finance
higher consumption while young. The reduction in the cost of borrowing al-
lows them to enjoy larger levels of consumption. There is a negative effect on
consumption in middle-age as the extra debt needs to be repaid. The dashed
line shows the change in the cross-sectional standard deviation of consumption
by age. Among the young individuals, consumption inequality drops as young
poor agents can borrow from future income. There are only moderate changes
in the volatility of consumption in later periods of life. Therefore, both lines de-
pict that the benefits of lower wedges are accrued mainly by the young cohorts
of individuals.

Panel (b) of Figure 5 shows the change in mean consumption ordered by
consumption percentile in the baseline. The median household in consumption
terms sees virtually no change from the removal of wedges. By contrast, rela-
tively poor individuals have large positive gains to consumption—of the order
of 3-4pp. This is partially offset by small declines in consumption for the top
half of the consumption distribution. Therefore, the high and dispersed loan in-
terest rates in Brazil amplify consumption inequality, hurting mainly the poor
and young individuals.

Households in the top half of the consumption distribution consume less af-
ter the removal of interest rate wedges. This can be rationalized as households
borrow more when they are young and poor and repay their debt when they
are older and richer. We can see this in Panel (c) of Figure 5, which shows the
change in average lifetime consumption by a household’s place in the overall
distribution of average lifetime consumption. Averaging over the household’s
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Figure 4: Consumer Welfare by Sector and Income Decile
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Notes: Consumption equivalent variation (as % of baseline consumption) from fully removing
all wedges from both personal and payroll loans - panel (a); from considering minimum wedges
for both personal and payroll loans - panel (b); from the payroll expansion to all formal workers
- panel (c).
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Figure 5: No Wedge: Changes in Average Consumption and in Standard Devi-
ation of Consumption

(a) By Age (b) By Consumption Percentile
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Notes: Panel (a): Solid line shows % change in mean consumption by age. Dashed line shows %
change in the cross-sectional standard deviation of consumption by age. Panel (b): % change in
consumption according to the household’s place in the consumption distribution in the base-
line. Panel (c): Plots the % change in household consumption by percentile of average lifetime
consumption in the baseline. Panel (d): Plots the % change from the baseline in the standard de-
viation of consumption over the household’s lifetime for each percentile in the average lifetime
consumption in the baseline.
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lifetime should remove the effects of consumption shifting from old to young.
The consumption gains over a full lifetime are smaller but generally positive,
specially for poor individuals.” Panel (d) of Figure 5 reports the standard de-
viation of consumption over a household’s life. There is a drop in volatility
for almost all individuals. Figure C7 in Appendix C.2 shows that the drop in
volatility is largest for those with the largest consumption volatility in the base-
line. These changes to consumption patterns are reflected in the changes in the
debt and asset profiles, as shown in Figure C8 in Appendix C.2.1¢

5.2 Minimum Wedge

There is a plethora of non-interest or operating expenses associated with in-
termediation activities, e.g., employee salaries and rental costs. These are sep-
arate from interest expenses and provisions for credit losses. Loan-loss default
is endogenous in our model, and credit losses are therefore endogenously cap-
tured. Consequently, the interest rate wedges represent all other costs and bank
market power, which are not explicitly modeled in our environment.

In the following exercise, the observed minimum wedges (for personal and
payroll), which correspond to approximately 30pp for personal and 10pp for
payroll loans, capture these other costs. Therefore, we assume that financial
intermediaries make zero profit when lending to individuals facing these min-
imum wedges. Then, for each loan type separately, we reduce the loan interest
rate wedges of all other individuals to the minimum level of wedge observed.
As in the case of the previous exercise (No Wedge), wedges here fall by more
for poor informal workers than for other individuals. This exercise is similar
to the counterfactual without any wedge, but here the reduction in wedges are
relatively smaller.

The third column of Table 6 reports the results for the Minimum Wedge
counterfactual. Average debt as a share of income increases by 12% while the
share of individuals using debt rises by 24%. Default rates fall, specially on the

lower tail of the income distribution. Consumer welfare increases on average

>The richer individuals might experience a drop in consumption because, with lower
wedges, there is less precautionary savings and this can affect their consumption when old.

16 Appendix C.2 contains other figures. Figure C9 displays the typical default path in the base-
line and in the counterfactual without any wedge. The typical (median) individual defaulting
in the baseline does not default in the counterfactual. So the wedges are important to explain
high default rates in the consumer credit market.

32



by 0.8% of annual consumption equivalent to the baseline. Once more, as Panel
(b) of Figure 4 shows, most of the welfare gains are concentrated on the lower
tail of the income distribution. For some poor informal individuals, the impact
on welfare corresponds to more than 2% of consumption equivalent to the base-

line.

5.3 Payroll Expansion

In this section, we consider a reform of a different type. What if payroll
loans were more broadly available? As discussed above, these payroll loans
are a form of debt primarily available only to public sector workers, the retired,
and a small fraction of formal workers. This limited availability transpires be-
cause these loans require an agreement between banks and firms to garnish the
worker’s wages to ensure repayment. Such a contract between banks and em-
ployers is naturally easier to achieve when the employer is the state or visible
large private employers. Here we run a counterfactual in which the govern-
ment facilitates the expansion of payroll loans to all formal workers. This gives
a large segment of the population access to a debt instrument with two im-
portant features. First, the interest rate wedge is much smaller. So, even absent
of default considerations, the cost of borrowing is lower. Second, the fact that
wages can be garnished after a default allows the household to choose to ex-
pose itself to greater recourse and, consequently, greater costs of default. These
should, in turn, lead to lower interest rates.

The fourth column of Table 6 reports the results for this counterfactual. Rel-
ative to the baseline, this payroll expansion increases average debt as a fraction
of income by 21% and the fraction of people using debt by 48%. The average
consumer welfare gain amounts to 0.2% of annual consumption equivalent to
the baseline. This effect is relatively small, specially when compared to the min-
imum wedge exercise. All formal workers now have access to payroll loans
with significantly lower interest rates compared to those of personal loans. In
the minimum wedge counterfactual, formal workers still face higher wedges
than in this payroll-expansion exercise if they decide to take a personal loan.
The payroll expansion, however, directly affects formal workers only. The in-
dividuals standing to benefit the most from lower interest rates are the young

working in the informal sector and they are unable to directly take advantage of
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Figure 6: Payroll Expansion: Changes in Average Consumption and in Standard
Deviation of Consumption
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Notes: Left panel: Solid line shows % change in mean consumption by age. Dashed line shows
% change in the cross-sectional standard deviation of consumption by age. Right panel: %
change in consumption according to the household’s place in the consumption distribution
in the baseline.

this payroll expansion. These individuals still face a positive probability to tran-
sit to the formal sector. Figure 6 corroborates this by showing that the increase
in consumption for the young is limited. The cross-sectional standard-deviation
of consumption is higher with the payroll expansion because the benefits of the
policy accrue to the sector with relatively higher income. Therefore, the reform
increases consumption inequality.'”

The disaggregated consumer welfare gains are depicted in Panel (c) of Fig-
ure 4. Among formal workers, those directly impacted by this policy, the gains
are higher. For certain formal workers, these gains correspond to up to 0.25% of
annual consumption equivalent to the baseline. Informal workers and civil ser-
vants also reap benefits from this policy, despite not being directly affected by
its implementation. This happens because these workers encounter a positive

7Figure C10 in Appendix C.3 shows changes in lifetime consumption and in standard devi-
ation of consumption over the lifetime. The changes in these variables are small in this coun-
terfactual relative to the baseline.
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probability of working in the formal sector in the future. However, the welfare
gains for these agents is relatively small.

Despite the small changes in consumption, there is a moderate decrease in
default rates among formal workers. The overall default rate for formal workers
drops from 2.1% to 1.5%. Among the formal workers earning less than twice the
minimum wage, the default rate drops from 2.6% to 1.6%. Default is avoided
because formal workers in this counterfactual can access extra credit in the form
of payroll loans with lower interest rates. Hence, the interests costs are less bur-
densome. Moreover, defaulting on a payroll loan is more costly due to the wage
garnishment.

Lower interest-rate wedges and higher recovery rates for banks in the event
of default combine to make payroll loans attractive for formal workers with low
default probabilities. Are payroll loans preferred in this counterfactual because
personal loans have a much larger wedge? Or would households prefer pay-
roll loans even if personal loans were just as cheap? We run a counterfactual
such that personal loans have the same lower wedge as payroll loans. The only
remaining difference between the two types of loans is the rate of wage gar-
nishing for payroll loans in the event of default. Otherwise, the loans would be
identical and the portfolio choice between them would be indeterminate. Figure
C12 in Appendix C.3 shows that, with wedges equalized across the two types
of loans, payroll loans are the household’s first choice for entering into debt.
However, as the interest burden and probability of default increase, households

choose to also use personal loans, insuring against higher default probabilities.

6 TheImportance of Competition: Analyzing the 2013
Loan Portability Reform

The results from the previous section indicate that changes in interest rate
spreads can have significant quantitative effects on consumer behavior and
welfare. These results were obtained by altering the interest rate wedges, repre-
sented as k;, in the model. However, these wedges may encompass various as-
pects of financial intermediation, such as screening and monitoring costs, taxes,
reserve requirements, and profit margins. These factors can interact with each

other shaping the wedges in a non-trivial manner. Competition, or its absence,
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Table 7: Welfare: Loan Portability Reform

Mean Debt Default Rates Cons. Welf.

Debt Use <2MW 2< MW <5 MW >5 CEV, %
Baseline 25 8.9 9.1 2.2 1.8 -
Portability 27 10.3 94 2.1 1.9 0.3

could be a crucial factor influencing these wedges. To evaluate this, we explore
the results of the 2013 loan portability reform on interest rates, reported in Table
3 of Subsection 2.1.

The reduction in interest rates reported in Table 3 are relative (treated ver-
sus control municipalities) and we cannot estimate the overall effects of loan
portability on interest rates. With this caveat in mind, we use the estimated ef-
fects of the portability reform on interest rates of payroll loans (1.02pp) and
personal loans (11.72pp) to evaluate how the introduction of loan portability
affected consumer welfare. We assume that the interest rate wedges drop by
these amounts for all borrowers.

The model shows an average welfare gain from the reform of 0.34% of an-
nual consumption equivalent to the baseline, see Table 7. This gain is quite
large, specially considering a policy with negligible fiscal costs to the govern-
ment and just the introduction of an institutional reform allowing consumers to
sell their debt to other banks. Though large, this effect corresponds only to ap-
proximately one tenth of the gains from completely removing the interest rate
wedges, suggesting potentially more gains could be achieved for consumers
from pursuing further credit market reforms. The relative effect of the porta-
bility compared to the no-wedge counterfactual holds roughly true for the dis-
aggregated results shown in Figure 7. The results from this graph are similar
to the counterparts in Panel (a) of Figure 4 but scaled down to approximately
10%. Despite the micro-level kinks and non-linearities inherent in the house-
hold problem, the resulting macro picture from portability is almost a linear
transformation of the more extreme no-wedge benchmark.

In common with the no-wedge counterfactual, the lower interest rates from
increased portability increase consumption through lower levels of precaution-
ary saving, particularly for the young and poor. These lower rates also allow for
an expansion of debt use. Mean debt increases by 2pp and debt use by 1.4pp.
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Figure 7: Consumer Welfare by Sector and Income Decile
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Notes: Consumption equivalent variation (as % of baseline consumption) from the effects of
loan portability on interest rates for payroll and personal loans.

For the portability case, the default rate among poor individuals rises. This is
consistent with a change in the composition of borrowers since default rates
are explained by both the amount of interest expenses and the risk profile of
borrowers. This is consistent with findings from Garber et al. (2023) who show
that the risk profile of borrowers changes with a financial inclusion policy im-

plemented in Brazil.

7 Conclusion

Consumer credit plays a key role in enabling households to smooth their
consumption, especially in the face of unpredictable income and expense shocks.
However, access to credit in developing countries remains limited, with high
costs associated, particularly for unsecured consumer credit. This paper doc-
uments systematic features of the Brazilian consumer credit market, and as-
sesses the implications of financial reforms aimed at reducing financing costs
and fostering competition within the banking sector on consumption, savings,
inequality and consumer welfare.

The empirical analysis draws from the Brazilian administrative credit reg-
istry data. By focusing on personal loans and payroll loans, which constitute

a substantial portion of the consumer credit market, we find large differentials
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in interest rates, with personal loans bearing substantially higher costs com-
pared to payroll loans. Default rates explain a relatively small fraction of loan
interest rate spreads and loan interest rate wedges—the spread that cannot be
explained by default probabilities—are negatively correlated with income. Poor
individuals pay systematically higher loan interest rates even after controlling
for several features of the loans (e.g, size, maturity and location) and individual
characteristics (e.g. occupation, age and gender).

We then conduct several counterfactual exercises using a quantitative model
calibrated to data from the Brazilian consumer credit market. Eliminating inter-
est rate wedges could lead to significant improvements in consumer welfare,
particularly for poorer individuals and those grappling with volatile incomes
in the informal sector.

Additionally, our analysis of the impact of a portability reform in Brazil on
loan interest rates stresses the role of regulatory interventions aimed at increas-
ing competition and thereby mitigating high borrowing costs. The observed re-
ductions in interest rates following the implementation of loan portability reg-
ulations led to average welfare gains of 0.34% of consumption equivalent, with
larger gains in the lower tail of the income distribution. Though large, this ef-
fect corresponds only to approximately one tenth of the gains from completely
removing the interest rate wedges, suggesting potentially more gains could be

achieved for consumers from pursuing further credit market reforms.
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Appendix

A Data Appendix

A.1 Description of Data Sets and Summary Statistics

Data on loans in Brazil are from the Brazilian Public Credit Registry (SCR
- Sistema de Informagdes de Crédito)."® This is a confidential loan-level database
managed by the Central Bank of Brazil. For any loan, we identify the lender,
borrower, size of the loan, the interest rate on loan, the loan maturity, default
rates, and credit scores. We also have some information on borrowers’ char-
acteristics such as age, gender, income, location, and occupation. An individ-
ual can have multiple loans in a period. We have a representative sample of
1,362 million individuals, and they are followed from January 2013 to Decem-
ber 2019."

We also use RAIS (Relagido Anual de Informagdes Sociais), a matched employer-
employee administrative dataset covering all formal employment in Brazil. This
is a mandatory annual survey maintained by the Ministry of Economy. RAIS
provides information on the borrower’s income and detailed occupation. Fol-
lowing Garber et al. (2023), we use this dataset to construct a measure of finan-
cial literacy. We follow 403,530 individuals and build an individual financial
literacy index using two-individual-level characteristics that are observable in
the RAIS dataset: years of education and occupation. To measure financial liter-
acy, we rely on the occupation descriptions provided by the Brazilian Ministry
of Labor. Specifically, we identify occupations that require a strong foundation
in numeracy, such as economics, finance, math, statistics, accounting, engineer-
ing, and banking services. We consider individuals in these occupations to have
a higher likelihood of being familiar with financial concepts. Our financial lit-
eracy index is computed by multiplying the number of years of education by
a dummy variable that indicates whether the individual works in a finance-

related occupation or work with numeracy (e.g. engineers). Unfortunately, the

18SCR detailed records on credit relationships between individuals, firms and Brazilian banks
(covers all credit relationships above a threshold). The reporting threshold has changed over
time: R$ 5,000 from January 2003 to December 2011, R$ 1,000 from January 2012 and May 2016,
and R$ 200 starting in June 2016.

¥In the SCR database, we use code 0202 for payroll loans and code 0203 for personal loans.
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RAIS database only contains data on formal employees, which prevent us to

measure financial literacy for informal employees.

Figure Al: Percentage of different loan types

T T T T T
01jul2013 01jan2015 01jul2016 01jan2018 01jul2019

I Personal I Payroll
I Installment [ Revolving
[ Goods I Overdrafts

Figure Al shows the percentage of different loan types based on their val-
ues, excluding housing and earmarked credit. This data is collected monthly by
the BCB starting from March 2007 (source: BCB-DSTAT). For our analysis, we
focus on data from January 2013 to December 2019. As observed in Figure Al,
the majority of loans fall into three categories: payroll (59%), auto (27%), and
personal (23%).

In table A1, we consolidate the data into loan types taking a weighted av-
erage of the variables - the weights are given by the loan size. In this study,
we specifically consider payroll and personal loans as the most significant ex-
amples of non-collateralized loans. Table A1 provides descriptive statistics for
all loan types. Notably, auto (23.06%, on average) and payroll (26.10%) have
the lowest interest rates among all loan categories due to their collateralized
nature. Conversely, “revolving” credit lines carry the highest interest rates for
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consumers, with revolving credit cards at 347%, overdraft at 224%, and install-
ment credit cards at 141%.

Table Al: Summary Statistics - Consumer Loans (ex-housing and earmarked
credit)

N Mean SD Min Max

Loan (Cars) 84 027 0.04 023 0.36
Loan (Personal) 8 023 0.02 0.20 0.26
Loan (Payroll) 84 059 0.03 055 0.63
Loan (CC Installment) 8 0.03 0.01 0.02 0.04
Loan (CC Revolving) 84 0.07 001 0.06 0.09
Loan (Goods) 8 0.02 000 0.02 0.03
Loan (Overdraft) 8 0.04 0.00 0.03 0.05
Rate (Cars), % p.a. 84 23.06 219 19.15 27.56
Rate (Personal), % p.a. 84 11232 19.28 67.84 141.86
Rate (Payroll), % p.a. 84 2610 230 2054 2997
Rate (CC Installment), % p.a. 84 140.99 28.06 100.13 178.46
Rate (CC Revolving), % p.a. 84 346.77 76.42 250.18 497.73
Rate (Goods), % p.a. 84 8150 9.14 6620 96.66
Rate (Overdraft), % p.a. 84 22422 60.02 121.13 285.17
Maturity (Cars), mos 84 4234 094 40.83 4490
Maturity (Personal), mos 84 38.37 239 3131 4646
Maturity (Payroll), mos 84 69.15 521 5955 80.03
Maturity (CC Installment), mos 84 9.00 086 797 10.83
Maturity (Goods), mos 84 16.04 228 1235 21.21

Table A2 provides descriptive statistics for the main variables used in our
empirical analysis for personal loans. For the deposit rate we consider the ma-
turity of the loan and the term structure of interest rates in order to take into ac-
count the cost of capital for longer maturity. As we can observe, there are more
than 20 million observations, and statistics for the following variables are pro-
vided: annual interest rate, maturity, default rate, loan amount and credit risk

score (from AA - lowest risk score or lowest default probability to H - highest
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risk score), occupation (formal, retired, civil servant and informal),?® as well as
borrower’s age, gender, race, monthly income?! and loan amount as a share of
the formal monthly income. For annualised share of debt to income, we can di-
vide the Loan/wage (personal) (RAIS) by 13 since there are 13 wages in Brazil.
We also have the municipality of the loan origination, which is not reported in
Table A2.

2Formal employees are well identified since they must appear at RAIS. For informal em-
ployees, we cannot assess whether they are informal workers or self-employed. We also do our
empirical analysis restricting informal employees as those who do not appear at RAIS and earn
up to 10 minimum wages in monthly income and all results are.

ZThose reported as multiple of minimum wages are borrower’s reported income by the bank
to the SCR. The wage from RAIS is also reported but only for formal employees.




Table A2: Summary Statistics - Personal Loans

N Mean SD pl10 p50 p90

Deposit rate (personal) 2.54e+07 993 3.11 6.36 10.17 14.10
Rate (personal) 2.16e+07 146.39 20029 31.07 89.26 25441
Maturity 2.16e+07  26.89 21.11 5.97 24.07 58.13
Default (personal) 2.16e+07  0.06 0.24 0.00 0.00 0.00
Loan (personal) 2.16e+07 4393.85 54132.88 267.63 1460.56 8012.17
Risk: AA 2.16e+07  0.04 0.20 0.00 0.00 0.00
Risk: A 2.16e+07  0.50 0.50 0.00 1.00 1.00
Risk: B 2.16e+07  0.11 0.31 0.00 0.00 1.00
Risk: C 2.16e+07  0.16 0.36 0.00 0.00 1.00
Risk: D 2.16e+07  0.10 0.30 0.00 0.00 1.00
Risk: E 2.16e+07  0.05 0.22 0.00 0.00 0.00
Risk: F 2.16e+07  0.01 0.12 0.00 0.00 0.00
Risk: G 2.16e+07  0.01 0.09 0.00 0.00 0.00
Risk: H 2.16e+07  0.02 0.13 0.00 0.00 0.00
Retired (personal) 2.16e+07  0.20 0.40 0.00 0.00 1.00
Civil Serv (personal) 2.16e+07  0.12 0.33 0.00 0.00 1.00
Informal (personal) 2.16e+07  0.56 0.50 0.00 1.00 1.00
Formal (personal) 2.16e+07  0.12 0.33 0.00 0.00 1.00
Age 2.16e+07  47.34 15.65 27.00  46.00 69.00
Female 2.16e+07  0.49 0.50 0.00 0.00 1.00
White 2.16e+07  0.06 0.24 0.00 0.00 0.00
No income 2.16e+07  0.01 0.11 0.00 0.00 0.00
Up to 1 mw 2.16e+07  0.16 0.37 0.00 0.00 1.00
From 1 to 2 mw 2.16e+07  0.27 0.45 0.00 0.00 1.00
From 2 to 3 mw 2.16e+07  0.17 0.38 0.00 0.00 1.00
From 3 to 5 mw 2.16e+07  0.16 0.37 0.00 0.00 1.00
From 5 to 10 mw 2.16e+07  0.14 0.35 0.00 0.00 1.00
From 10 to 20 mw 2.16e+07  0.06 0.23 0.00 0.00 0.00
+20 mw 2.16e+07  0.03 0.16 0.00 0.00 0.00
Wage (RAIS) 3035985 2564.57 333420 888.50 1644.44 4904.19
Loan/wage (personal) (RAIS) 3035985 1.48 2.43 0.13 0.79 3.23
Fin. Literacy 3035985 0.74 3.25 0.00 0.00 0.00
Yield curve (personal) 2.16e+07  9.97 3.19 6.36 10.63 14.11

Table A3 contains similar statistics for the variables of Table A2 but for pay-
roll loans. The deposit interest rates are different because loan maturity for pay-

roll and personal loans are different and we consider the term structure of inter-
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est rates to define the deposit rate. There are more than 20 million observations.
Some individuals can appear at RAIS, i.e. be a formal worker, but be also a civil
servant. Since a job in the public sector is safer and, in general, there is a wage
premium to work in the public sector, we denote those individuals as civil ser-
vants since they would have easy access to payroll loans. Similarly, a worker
can have a formal job and receive a pension. We denote such individuals as
retired. One of the reasons to follow this approach is that civil servants and re-
tired individuals have easier access to payroll loans than formal workers and

our model would not allow individuals to have more than one occupation.
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Table A3: Summary Statistics - Payroll Loans

N Mean SD p10 p50 p90
Deposit rate (payroll) 2.12e+07 997 3.31 6.32 10.81 14.15
Rate (payroll) 2.11e+07  27.80 10.87 2098  28.18 31.99
Maturity 2.11e+07 62.44 21.24 33.07 61.67 86.07
Default (payroll) 211e+07  0.02 0.14 0.00 0.00 0.00
Loan (payroll) 2.11e+07 8100.90 15915.24 643.72 3616.71 18358.28
Risk: AA 2.11e+07  0.05 0.21 0.00 0.00 0.00
Risk: A 2.11e+07 047 0.50 0.00 0.00 1.00
Risk: B 2.11e+07  0.21 0.41 0.00 0.00 1.00
Risk: C 2.11e+07  0.16 0.37 0.00 0.00 1.00
Risk: D 2.11e+07  0.05 0.21 0.00 0.00 0.00
Risk: E 2.11e+07  0.02 0.14 0.00 0.00 0.00
Risk: F 2.11e+07  0.02 0.14 0.00 0.00 0.00
Risk: G 2.11e+07  0.01 0.11 0.00 0.00 0.00
Risk: H 2.11e+07  0.01 0.12 0.00 0.00 0.00
Retired (payroll) 2.11e+07  0.65 0.48 0.00 1.00 1.00
Civil Serv (payroll) 211e+07  0.27 0.44 0.00 0.00 1.00
Formal (payroll) 2.11e+07  0.08 0.27 0.00 0.00 0.00
Age 2.11e+07  60.94 15.35 36.00 66.00 77.00
Female 2.11e+07  0.59 0.49 0.00 1.00 1.00
White 2.11e+07  0.04 0.20 0.00 0.00 0.00
No income 2.11e+07  0.03 0.17 0.00 0.00 0.00
Up to 1 mw 2.11e+07  0.25 0.43 0.00 0.00 1.00
From 1 to 2 mw 2.11e+07  0.26 0.44 0.00 0.00 1.00
From 2 to 3 mw 2.11e+07  0.12 0.33 0.00 0.00 1.00
From 3 to 5 mw 211e+07  0.15 0.36 0.00 0.00 1.00
From 5 to 10 mw 211e+07  0.12 0.32 0.00 0.00 1.00
From 10 to 20 mw 2.11e+07  0.04 0.20 0.00 0.00 0.00
+20 mw 2.11e+07  0.01 0.12 0.00 0.00 0.00
Wage (RAIS) 2266268 295229 3309.93 94245 191941 5921.05
Loan/wage (payroll) (RAIS) 2266268 3.41 3.96 0.42 2.14 7.65
Fin. Literacy 2266268 0.59 2.95 0.00 0.00 0.00
Yield curve (payroll) 2.11e+07  9.98 3.30 6.32 10.81 14.15

Figure A2 reports default rates by income groups for personal (Panel (a))
and payroll (Panel (b)) loans. Although the average default rate is high for in-
dividuals without any income, their share in our sample is quite low (1% and

3% for personal and payroll loans, respectively). Default rates are negatively
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Figure A2: Default rates by income groups
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Notes: Panel (a) and Panel (b) display default rates by income levels for personal loans and
payroll loans, respectively.

correlated with income.

Figure A3 displays the density of interest rates for personal (Panel (a)) and
payroll (Panel (b)) loans. As can be seen, the variability in interest rates is larger
for personal loans than for payroll loans. Additionally, Figure A4 plot the cu-
mulative distribution function for all personal loans (Panel (a)) and all payroll
(Panel (b)) loans. It also depict the cumulative distribution function by income
brackets for personal (Panel (c)) and payroll (Panel (d)) loans.

A.2 Interest Rates and Individual Characteristics by Risk

The Central Bank of Brazil Resolution 2682, issued on December 21, 1999,
mandates that financial institutions categorize credit operations based on as-
cending risk levels, ranging from AA to H. The institution responsible for the
credit must carry out this risk classification using consistent and verifiable crite-
ria. Furthermore, the institution is required to review this classification at least
on a monthly basis, taking into account any delays in paying the principal in-

stallment. Here is the risk classification based on the delay period:
* Delays between 15 and 30 days: risk level B, at least.
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Figure A3: Loan interest rate density

(a) Personal Loans (b) Payroll Loans
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Notes: Panel (a) and Panel (b) display the density of interest rates for personal loans and payroll
loans, respectively.

* Delays between 31 and 60 days: risk level C, at least.

Delays between 61 and 90 days: risk level D, at least.

Delays between 91 and 120 days: risk level E, at least.

Delays between 121 and 150 days: risk level F, at least.

Delays between 151 and 180 days: risk level G, at least.

Delays greater than 180 days: risk level H.

In summary, Resolution 2682 outlines the process and criteria for credit risk
classification, with specific risk levels assigned based on the duration of delays
in paying the principal installment.

Table A4 contains regression results similar to those presented in the Empir-
ical Section of the paper (Section 2), but by level of risk scores for both personal
loans - Columns (1)-(3) - and payroll loans - Columns (4)-(6).
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Figure A4: Loan interest rate cumulative distribution function (CDF)

(a) Personal Loans: All loans

(b) Payroll Loans: All loans
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Notes: Panel (a) and Panel (b) display the cumulative distribution function (CDF) for personal
loans and payroll loans, respectively. Panel (c) and Panel (d) display the cumulative distribution
function (CDF) for personal loans and payroll loans by income brackets, respectively.
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Table A4: Interest Rates and Individual Characteristics by Risk Scores - Personal
and Payroll loans

Personal Payroll
1) 2) ©) 4 ®) (6)
Loanrate Loanrate Loanrate Loan rate Loan rate Loan rate
Variables AA/A B/C/D E/F/G AA/A B/C/D E/F/G
Maturity -2.289*** -0.891*** -2.865%** 0.0241***  -0.00525*** -0.0115%**
(0.0681) (0.00885) (0.0451) (0.00104) (0.000250) (0.000596)
Maturity? 0.00506***  0.00340***  0.0146*** -7.84e-05*** -1.19e-05*** -2.51e-06
(0.000918)  (6.39e-05)  (0.000426)  (8.84e-06) (1.46e-06) (1.56e-06)
Log of loan -2.486*** -3.111%** -1.590%** -0.585*** -0.468*** -0.454***
(0.120) (0.0383) (0.0814) (0.00455) (0.00394) (0.00503)
No income 111.5%** 49.13**+* 24.01%** 2.253%%* 4.285%** 2.235%%*
(0.948) (0.736) (0.777) (0.0323) (0.0324) (0.0770)
Up to 1 mw 66.81*** 45.25%** 70.48%** 2.250%** 3.205%** 2.129%**
(0.456) (0.368) (0.826) (0.0314) (0.0229) (0.0653)
From 1 to 2 mw 53.62*** 35.78%** 38.58*** 1.910%** 3.335%** 2.378***
(0.384) (0.222) (0.557) (0.0311) (0.0224) (0.0624)
From 2 to 3 mw 42 .50%** 23.04*** 30.00*** 1.701*** 3.067*** 2.163***
(0.352) (0.212) (0.533) (0.0309) (0.0226) (0.0635)
From 3 to 5 mw 29.50*** 15.19%** 24 57*** 1.387%** 2.731%** 1.934%**
(0.331) (0.196) (0.517) (0.0311) (0.0223) (0.0631)
From 5 to 10 mw 15.40%** 8.525%** 16.65%%* 1.084*** 1.968%** 1.431%**
(0.284) (0.167) (0.464) (0.0313) (0.0219) (0.0619)
From 10 to 20 mw  4.838*** 1.818%** 6.904*** 0.158*** 0.917*** 0.578***
(0.194) (0.127) (0.437) (0.0260) (0.0197) (0.0646)
Retired 1.201%** 0.623%** 1.103** -0.852*** -1.595*** -2.014%**
(0.171) (0.134) (0.473) (0.0150) (0.0222) (0.0345)
Civil Serv -11.96*** -9.046*** -6.925%** -2.563*** -2.989*** -3.460***
(0.237) (0.138) (0.318) (0.0192) (0.0284) (0.0423)
Informal 5.556%** 1.635%** 2.272%**
(0.0916) (0.0873) (0.205)
Age 1.223%** 0.669%** 1.622%%* 0.00334***  -0.0118*** -0.0668***
(0.0158) (0.0115) (0.0355) (0.00111) (0.00149) (0.00286)
Age? -0.0110***  -0.00821*** -0.0151*** 0.000116*** 0.000105*** 0.000504***
(0.000165) (0.000122) (0.000404)  (9.19e-06) (1.25e-05) (2.51e-05)
Female 10.05%** 3.489*** 6.850%** -0.00607* 0.00115 -0.0135
(0.0844) (0.0520) (0.165) (0.00332) (0.00386) (0.00974)
Constant 105.0%** 98.38*** 116.1%%* 29.38*** 30.74%** 34.48%**
(0.651) (0.399) (1.073) (0.0704) (0.0851) (0.122)
Observations 11,000,832 7,679,462 1,326,288 10,554,285 8,575,777 921,572
R-squared 0.333 0.212 0.351 0.270 0.249 0.257
Munic.xTime FE YES YES YES YES YES YES

Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. Estimated coefficients for
income dummies are relative to those earning more than 20 mw. Estimated coefficient for occupations

are relative to formal workers.
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A.3 Interest rates and individual characteristics for formal em-

ployees

In this subsection in order to check how attrition affects our results pre-
sented in Section 2 of the paper, we consider only the regression results with the
sample of individuals who appear in the RAIS dataset - the sample is similar to
the one used in regressions (6) and (7) of Tables 1 and 2. Results are presented
in Table A5 for personal loans and Table A6 for payroll loans. We can observe
that the patterns of how income and interest rates vary are similar when we

consider the whole sample or only individuals who are formal workers.
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Table A5: Interest rates and individual characteristics - Personal loans (subsam-
ple: formal workers)

) () ®) 4) ©®) (6) @)
VARIABLES Loanrate Loanrate Loanrate Loanrate Loan rate Loanrate Loan rate
Maturity -2.153*** -2.133%* 2. 175%* -2.242%** -2.278*** -2.165%*  -2.210%*
(0.0205) (0.0215) (0.0176) (0.0219) (0.0175) (0.0234) (0.0188)
Maturity? 0.0112***  0.0112**  0.0116***  0.0118*** 0.0122%** 0.0119***  0.0124***
(0.000255) (0.000264) (0.000196) (0.000274) (0.000200) (0.000294) (0.000218)
Log of loan -4.291%** -4.216***  -4.019%** -3.309%** -3.133*** -4.060***  -3.860***
(0.0580) (0.0593) (0.0602) (0.0603) (0.0615) (0.0611) (0.0613)
No income 88.16%** 81.72%** 84.35%** 85.38%** 87.64*** 77.59*** 80.22%**
(1.306) (1.272) (1.380) (1.300) (1.407) (1.273) (1.381)
Uptolmw 58.02%** 50.93*** 52.83*** 57.42%%* 59.02%** 46.33%** 48.22%**
(0.441) (0.445) (0.472) (0.437) (0.462) (0.436) (0.463)
From 1 to 2 mw 37.68%** 32.76%** 33.76** 37.49%** 38.29%** 28.18*** 29.18***
(0.332) (0.334) (0.349) (0.332) (0.345) (0.325) (0.340)
From 2 to 3 mw 28.90%** 25.66*** 26.23%** 29.23%** 29.69*** 21.50%** 22.08***
(0.324) (0.322) (0.337) (0.326) (0.341) (0.312) (0.327)
From 3 to 5 mw 19.39*** 16.75%** 17.28*** 20.04*** 20.49*** 13.31%** 13.85%**
(0.315) (0.314) (0.329) (0.318) (0.332) (0.306) (0.321)
From 5 to 10 mw 9.863*** 8.152%** 8.532%** 10.50*** 10.86*** 5.853*** 6.226%**
(0.294) (0.293) (0.305) (0.295) (0.308) (0.287) (0.299)
From 10 to 20 mw 0.202 -0.222 -0.0210 0.436 0.687** -0.447 -0.284
(0.278) (0.276) (0.287) (0.278) (0.289) (0.281) (0.292)
Age 0.274*** 0.153*** 0.158*** 0.450%** 0.458*** 0.187*** 0.192%**
(0.0283) (0.0280) (0.0291) (0.0284) (0.0296) (0.0280) (0.0291)
Age? -0.00124*** 0.000703** 0.000818** -0.00261*** -0.00249*** 6.11e-05  0.000167
(0.000360)  (0.000355) (0.000369) (0.000359) (0.000373) (0.000356) (0.000370)
Female 2.956%** 3.610%** 3.669*** 3.644%* 3.760%** 3.920%** 3.981%**
(0.102) (0.102) (0.105) (0.102) (0.106) (0.101) (0.105)
Pr. default (personal) 41.96*** 43.26%**
(0.646) (0.681)
Fin. Literacy -1.335%**  -1.317***
(0.0146) (0.0141)
Constant 135.5%*+* 184.1%** 182.8*** 122 5%** 120.4*** 187.3*** 186.0%**
(0.705) (1.114) (1.163) (0.738) (0.789) (1.114) (1.163)
Observations 2,651,533 2,651,533 2,556,358 2,651,533 2,556,358 2,651,533 2,556,358
R-squared 0.275 0.291 0.328 0.280 0.318 0.294 0.331
Risk dummies NO YES YES NO NO YES YES
Time FE YES YES NO YES NO YES NO
Munic. FE YES YES NO YES NO YES NO
Munic.xTime FE NO NO YES NO YES NO YES

Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.

Estimated coefficients for income dummies are relative to those earning more than 20 mw.
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Table A6: Interest rates and individual characteristics - Payroll loans (subsam-
ple: formal employees)

1) 2 ®3) @ 5 (6) 7)
VARIABLES Loan rate Loan rate Loan rate Loan rate Loan rate Loan rate Loan rate
Maturity 0.0825%** 0.0698*** 0.0691*** 0.0771%** 0.0765*** 0.0695*** 0.0687***

(0.00138)  (0.00133)  (0.00140)  (0.00140)  (0.00149)  (0.00134)  (0.00142)

Maturity? -0.00102***  -0.000983*** -0.000995*** -0.000992***  -0.00100***  -0.000978*** -0.000988***
(1.14e-05) (1.09e-05) (1.16e-05) (1.14e-05) (1.22e-05) (1.10e-05) (1.18e-05)
Log of loan -0.392%** -0.300*** -0.293** -0.333*** -0.327%* -0.289** -0.281***
(0.00952) (0.00909) (0.00993) (0.00944) (0.0103) (0.00898) (0.00982)
No income 2.969*** 3.798** 3.888*** 2.867*** 2.879*** 3.504*** 3.594**
(0.119) (0.112) (0.120) (0.119) (0.127) (0.116) (0.124)
Upto 1 mw 3.021*** 3.567*** 3.645%** 2.983*** 2.9947** 3.254%* 3.331%*
(0.104) (0.0946) (0.0999) (0.103) (0.109) (0.0999) (0.106)
From 1 to 2 mw 2.960*** 3.230%** 3.316%** 2,947 2.995%* 2.909*** 2.992%**
(0.103) (0.0944) (0.0995) (0.102) (0.108) (0.0997) (0.105)
From 2 to 3 mw 2.729%** 2.923** 2.977%* 2.747%* 2.769*** 2.630%** 2.681%**
(0.100) (0.0923) (0.0971) (0.0994) (0.105) (0.0974) (0.102)
From 3 to 5 mw 2.362%** 2461 2.514%* 2.403*** 2.435%%* 2.252%* 2.305%**
(0.103) (0.0954) (0.101) (0.102) (0.107) (0.0998) (0.105)
From 5 to 10 mw 1.863*** 1.833*** 1.871%*+ 1.897*** 1.930*** 1.651%** 1.688***
(0.0996) (0.0932) (0.0980) (0.0989) (0.104) (0.0973) (0.102)
From 10 to 20 mw 1.372%** 1.274%%* 1.303*** 1.394%** 1.419*** 1.248*** 1.277***
(0.101) (0.0939) (0.0986) (0.100) (0.105) (0.0959) (0.101)
Age -0.00122 0.00933** 0.0181*** 0.0232*** 0.0308*** 0.00441 0.0134***
(0.00405) (0.00399) (0.00415) (0.00415) (0.00431) (0.00397) (0.00413)
Age? -0.000473***  -0.000566*** -0.000679*** -0.000683*** -0.000781*** -0.000536*** -0.000652***
(4.74e-05) (4.65e-05) (4.83e-05) (4.81e-05) (5.00e-05) (4.65e-05) (4.83e-05)
Female -0.367*** -0.426%** -0.433** -0.304*** -0.303*** -0.394** -0.400***
(0.0149) (0.0142) (0.0149) (0.0144) (0.0151) (0.0140) (0.0146)
Pr. default (payroll) 7.674%%* 8.133***
(0.126) (0.133)
Fin. Literacy -0.102*** -0.102***
(0.00287) (0.00297)
Constant 28.37*** 28.40%** 28.23*** 27.25%* 27.08*** 28.78*** 28.60***
(0.177) (0.174) (0.186) (0.175) (0.187) (0.181) (0.194)
Observations 1,310,182 1,310,182 1,234,327 1,310,182 1,234,327 1,310,182 1,234,327
R-squared 0.144 0.180 0.216 0.148 0.183 0.183 0.219
Risk dummies NO YES YES NO NO YES YES
Time FE YES YES NO YES NO YES NO
Munic. FE YES YES NO YES NO YES NO
Munic.xTime FE NO NO YES NO YES NO YES

Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. Estimated coefficients for
income dummies are relative to those earning more than 20 mw. Estimated coefficient for occupations
are relative to formal workers.

A.4 Individual Fixed Effects

For formal workers we can also control for time-invariant individual fixed
effects, which might capture individual characteristics that financial intermedi-

A-14



aries might not observe, such as individual propensity to default. We use the
monthly income by RAIS, which contains much more time variability than the
income brackets provided by the SCR. In fact, the income dummies drop once
we use the SCR income dummies and control for individual fixed effects. Re-
sults for personal loans are presented in Table A7 - see Columns (1) and (2). For
comparison, we also present regressions with similar regressors but without the
fixed effects control - see Columns (3)-(6).

Table A7: Interest Rates and Individual Characteristics - Personal loans

@) @ ©) *) ®) (6)

VARIABLES Loan rate Loan rate Loan rate Loan rate Loanrate Loan rate
Maturity -2.585%** -2.585*** -3.377*** -3.421*** -3.456%** -3.505***
(0.0340) (0.0340) (0.0389) (0.0414) (0.0308) (0.0325)
Maturity? 0.0157*** 0.0157*** 0.0197*** 0.0206*** 0.0205*** 0.0215%**
(0.000426) (0.000426)  (0.000494) (0.000533) (0.000362)  (0.000391)
Log of loan 1.063*** 1.064*** -3.577*%* -3.301%** -3.431%** -3.144%**
(0.100) (0.100) (0.102) (0.105) (0.103) (0.105)
Wage (RAIS) -0.000235***  -0.000231*** -0.00397*** -0.00342*** -0.00397***  -0.00342***

(4.08¢-05)  (4.08e-05)  (6.76e-05) (6.18e-05) (6.82e-05)  (6.26e-05)
Wage (RAIS)? 7.02e-10%*  691e-10"* 1.53e-08***  1.32e-08***  1.52e-08** 1.31e-08***
(1.28e-10)  (1.28¢-10)  (8.22¢-10) (7.26e-10) (8.12e-10)  (7.18e-10)

Age 4.967*** 4.970%** -1.696*** -1.641%** -1.768*** -1.711%**
(0.274) (0.274) (0.0516) (0.0516) (0.0536) (0.0535)
Age? 0.0346*** 0.0345*** 0.0325*** 0.0316*** 0.0338***  0.0329***
(0.00344) (0.00344) (0.000690) (0.000691) (0.000715)  (0.000716)
Fin. Literacy -0.107*** -1.698*** -1.687***
(0.0394) (0.0200) (0.0188)
Female 12.36*** 12.83*** 12.42%** 12.89***
(0.175) (0.176) (0.181) (0.182)
Constant -51.26*** -51.23*** 313.4%** 310.6%** 314.7%%* 311.8%**
(6.254) (6.254) (1.775) (1.778) (1.837) (1.842)
Observations 2,665,503 2,665,503 2,689,149 2,689,149 2,594,005 2,594,005
R-squared 0.814 0.814 0.190 0.191 0.230 0.231
Risk dummies YES YES YES YES YES YES
Time FE YES YES YES YES NO NO
Indiv. FE YES YES NO NO NO NO
Munic. FE NO NO YES YES NO NO
Munic.xTime FE NO NO NO NO YES YES

Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.

Although most payroll loans are primarily directed to civil servants and
retirees, we also run the regressions for formal workers who have access to a
payroll loan. This corresponds to less than 8% in our sample and therefore the
sample is far for being representative for payroll loans. We observe that the

A-15



relationship between formal wage income and interest rate becomes positive
once we control for individual fixed effects - Columns (1) and (2); while this
relationship is negative when we do not control for individual fixed effects -
Columns (3) and (6).

Table A8: Interest Rates and Individual Characteristics - Payroll loans

) @ ®) ) ®) ()

VARIABLES Loan rate Loan rate Loan rate Loan rate Loan rate Loan rate
Maturity 0.147*** 0.147%** 0.0520*** 0.0523*** 0.0508*** 0.0510%**
(0.00483) (0.00483) (0.00292) (0.00309) (0.00292) (0.00309)
Maturity? -0.00154***  -0.00154***  -0.00171*** -0.00174*** -0.00169***  -0.00172***
(3.55e-05) (3.55e-05) (2.63e-05) (2.76e-05) (2.63e-05) (2.76e-05)
Log of loan 0.238*** 0.238*** 0.0208 0.0478** 0.0408** 0.0635***
(0.0182) (0.0182) (0.0201) (0.0213) (0.0201) (0.0214)
Wage (RAIS) 0.000158***  0.000158***  -0.000552*** -0.000663*** -0.000472***  -0.000575***
(2.66e-05) (2.66e-05) (1.66e-05) (1.59e-05) (1.54e-05) (1.52e-05)
Wage (RAIS)? -1.91e-09*** -1.91e-09***  5.03e-09*** 9.55e-09*** 4.39e-09***  8.48e-09***
(3.77e-10) (3.77e-10) (6.46e-10) (6.33e-10) (5.78e-10) (5.76e-10)
Age 2.650%** 2.650%** 0.430*** 0.462*** 0.419%** 0.450%**
(0.0909) (0.0909) (0.0102) (0.0104) (0.0101) (0.0103)
Age? -0.0235*** -0.0235***  -0.00645*** -0.00680*** -0.00636***  -0.00671***
(0.00103) (0.00103) (0.000121) (0.000124) (0.000120) (0.000123)
Fin. Literacy 0.000350 -0.252%** -0.242%**
(0.00704) (0.00300) (0.00304)
Female -1.236*** -1.2471*** -1.147*** -1.151%4*
(0.0298) (0.0299) (0.0299) (0.0299)
Constant -37.15%** -37.15%** 34.82%** 34.48%** 34.90%** 34.59%**
(2.171) (2.171) (0.317) (0.334) (0.316) (0.333)
Observations 1,688,832 1,688,832 1,695,284 1,616,982 1,695,284 1,616,982
R-squared 0.590 0.590 0.151 0.215 0.153 0.216
Risk dummies YES YES YES YES YES YES
Time FE YES YES YES NO YES NO
Indiv. FE YES YES NO NO NO NO
Munic. FE NO NO YES NO YES NO
Munic.xTime FE NO NO NO YES NO YES

Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.

A.5 Bankruptcy

We use the standard international definition of non-performing loans (NPLs),
that is, a 90-day past-due threshold. In Brazil, after some days of delinquency
(usually 45 days, depending on each bank’s rules), the default credit record of
an individual is sent to Serasa (a credit bureau that keeps a record of all delin-
quent individuals), and this credit record is accessible to other banks. Therefore,

if a client becomes delinquent in one bank, all the other banks will know this
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information. In general, after a client becomes delinquent in a type of credit,
all the other types of credit are shut down for this individual. According to the
Consumer Protection Code (Law No. 8078/90), after five years, this negative
credit record is canceled, and the consumer will be able to acquire new bank
credit. This is the approach taken in the model.

A.6 Description of Data Moments

* Debt-to-Income (ex-housing): This data has been reported monthly since
March 2005 by the Brazilian Central Bank. The debt-to-income ratio is the
value corresponding to the expected payments for debt service with the
Banking System and the monthly income of families in a quarterly mov-
ing average, seasonally adjusted.

e Households Using Debt: This is a survey??, and it has been reported monthly
by Confederagdo Nacional da Industria (CNC) since January 2010. This
survey aims to draw a profile of indebtedness in Brazil, following the level

of commitment of consumers with debts and their perception of their abil-
ity to pay.

* Real interest rate: The real interest rate is calculated using the effective
nominal interest rate (Selic) per annum and the 12-month rolling average

of the inflation rate (IPCA). The nominal interest rate is available at the

Brazilian Central Bank, and the inflation rate is released by IBGE.

¢ Income Gini index: Data for 2020 from the World Bank. World Develop-

ment Indicators.

¢ Wealth share, top 10%: Data for 2019 from the World Inequality Database
(WID). Available at https://wid.world /country /brazil /.

¢ Income share, top 10%: Data for 2019 from the World Inequality Database
(WID). Available at https:/ /wid.world /country /brazil /.

¢ Wealth-income ratio: Data for 2019 from the World Inequality Database
(WID). Available at https:/ /wid.world /country/brazil /.

22This survey is called Pesquisa Endividamento e Inadimpléncia do Consumidor (PEIC).
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A.7 Wedges

Here we present the regression results for the interest rate wedge using our
credit register data. For each type of loans, i.e., personal and payroll, we pro-
ceed in the following steps:

* First, we run a logit regression of default on loan characteristics (maturity,
maturity squared, log of loan, risk), personal characteristics (income, oc-
cupation, gender, age) and fixed effects of time and municipality. Then we
get predicted the predicted probability of default.

¢ With the predicted probability of default we calculate the risk-cost-free
rate for each individual and then the calculate the interest wedge (actual
rate-risk-cost-free rate).

¢ We then run a regression of the wedge on observable characteristics, such
as those presented in Tables A9 and A10.

For the wedges used in the calibration, we consider the regression presented in
column (2) of Tables A9 (personal) and A10 (payroll). Since the wedge corre-
sponds to all costs not related to default, we set the risk dummy at the highest
risk score (i.e., AA) to construct the wedge. For personal loans, this decreases
the constant by 79.78pp, while for payroll loans there is a minor change in the
constant. Since our model period is one year, we let maturity to be equal to
12 months. The wedge still vary by income, age, occupation and loan size, as
described by the regression coefficients of Column (2) of Tables A9 and A10.
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Table A9: Wedges and individual characteristics - Personal loans

1) 2 ®3) “) )
VARIABLES Loanrate Loanrate Loanrate Loanrate Loanrate
Maturity -1.907***  -1.827***  -1.827*** -2.132%** -2.177***
(0.0945) (0.0944) (0.0948) (0.0209) (0.0168)
Maturity? 0.00763***  0.00749***  0.00745***  0.0124*** 0.0128***
(0.00111)  (0.00111)  (0.00111)  (0.000250) (0.000185)
Log of loan -4.065***  -4.254%* 4147+ -3.586*** -3.401***
(0.141) (0.142) (0.143) (0.0574) (0.0574)
No income 85.83%%* 75.15%** 77.31%** 73.42%%* 75.72%**
(0.737) (0.708) (0.727) (1.191) (1.285)
Up to 1 mw 60.94%%* 49.50%** 50.40%** 46.68%** 48.34***
(0.479) (0.500) (0.502) (0.409) (0.433)
From 1 to 2 mw 43.94%%* 37.40%%* 38.07%** 29.00%** 29.90%**
(0.385) (0.389) (0.391) (0.295) (0.308)
From 2 to 3 mw 32.04%%* 27.13%%* 27.65%%* 22.53%%* 23.09%**
(0.320) (0.319) (0.321) (0.283) (0.296)
From 3 to 5 mw 21.52%%* 17.66*** 18.15%** 14.62*** 15.17***
(0.250) (0.243) (0.244) (0.274) (0.287)
From 5 to 10 mw 10.51*** 8.469%%* 8.839%** 7.216%%* 7.523%%*
(0.182) (0.166) (0.167) (0.259) (0.270)
From 10 to 20 mw  1.926%** 1.135%** 1.513*** 0.591** 0.693%**
(0.122) (0.119) (0.119) (0.251) (0.260)
Retired 0.395*** 0.910*** 1.189*** -3.682%** -3.747***
(0.125) (0.121) (0.121) (0.401) (0.417)
Civil Serv S12.12%* 7871 74714 -9.582%** -9.196***
(0.182) (0.172) (0.171) (0.162) (0.162)
Informal 3.373%** 3.336%** 3.598***
(0.0693) (0.0678) (0.0664)
Age 1.271%** 1.253*** 1.269*** 0.339%** 0.338***
(0.0113) (0.0111) (0.0112) (0.0262) (0.0273)
Age? -0.0127***  -0.0120***  -0.0121*** -0.00148*** -0.00128***
(0.000118) (0.000113) (0.000113) (0.000329) (0.000342)
Female 7.879*** 8.636*** 8.647*** 4.273%%* 4.342%%%
(0.0623) (0.0607) (0.0611) (0.0946) (0.0977)
Fin. Literacy -1.345*** -1.328%***
(0.0135) (0.0133)
Constant 102.8*** 143.1%** 141.4%** 141.8*** 140.7***
(0.394) (0.683) (0.691) (1.071) (1.115)
Observations 20,483,498 20,483,498 20,464,737 2,984,011 2,888,871
R-squared 0.273 0.295 0.307 0.287 0.323
Risk control NO YES YES YES YES
Time FE YES YES NO YES NO
Munic. FE YES YES NO YES NO
Munic.xTime FE NO NO YES NO YES

Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.
Estimated coefficients for income dummies are relative to those earning more

than 20 mw. Estimated coefficient for occupations are relative to formal workers.
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Table A10: Wedges and individual characteristics - Payroll loans

) @ @) 4) ®)

VARIABLES wedge wedge wedge wedge wedge
Maturity 0.00824***  0.00978***  0.00965*** -0.00483 -0.000357
(0.000300)  (0.000300)  (0.000301) (0.00920) (0.0113)
Maturity? -3.25e-05***  -3.43e-05*** -3.41e-05** -0.000173**  -0.000223**
(2.04e-06)  (2.09¢-06)  (2.10e-06)  (8.19e-05)  (0.000101)
Log of loan -0.460%** -0.497%** -0.496*** -0.336*** -0.336***
(0.00381) (0.00370) (0.00375) (0.00977) (0.0114)
No income 2.509*** 2.543%** 2.561*** 2.819*** 2.816***
(0.0232) (0.0247) (0.0249) (0.0975) (0.106)
Up to 1 mw 2.534%** 2.499*** 2.509*** 3.010%** 3.021%**
(0.0229) (0.0243) (0.0243) (0.0831) (0.0916)
From 1 to 2 mw 2.427%** 2.406*** 2.415%** 2.854*** 2.880%**
(0.0231) (0.0241) (0.0241) (0.0787) (0.0853)
From 2 to 3 mw 2.242%** 2.242%** 2.247*** 2.706*** 2.708***
(0.0227) (0.0238) (0.0238) (0.0758) (0.0818)
From 3 to 5 mw 1.953*** 1.970%** 1.983*** 2.439*** 2.432%**
(0.0224) (0.0235) (0.0235) (0.0772) (0.0830)
From 5 to 10 mw 1.481%* 1.485%** 1.494%% 1.878%** 1.863***
(0.0219) (0.0233) (0.0232) (0.0733) (0.0780)
From 10 to 20 mw 0.502%** 0.497%** 0.501*** 1.231%%* 1.213***
(0.0183) (0.0188) (0.0187) (0.0684) (0.0717)
Retired (payroll) -0.852%** -0.886*** -0.893*** 0.161*** 0.161***
(0.0151) (0.0154) (0.0157) (0.0190) (0.0203)
Civil Serv (payroll) ~ -2.511*** -2.563*** -2.574%%* -2.073%** -2.131%**
(0.0201) (0.0203) (0.0208) (0.0205) (0.0219)
Age 0.0511*** 0.0516*** 0.0514*** 0.0359*** 0.0403***
(0.00107) (0.00111) (0.00112) (0.00313) (0.00327)
Age? -0.000422*** -0.000427*** -0.000425*** -0.000672*** -0.000736***
(9.15e-06) (9.53e-06) (9.64e-06) (3.57e-05) (3.72e-05)
Female 0.102%** 0.0874*** 0.0879*** -0.232%#* -0.237%**
(0.00276) (0.00276) (0.00277) (0.0118) (0.0125)
Fin. Literacy -0.0868***  -0.0863***
(0.00248) (0.00255)
Constant 17.82%** 16.06*** 16.08*** 14.97*** 14.79%**
(0.0645) (0.0712) (0.0725) (0.173) (0.194)
Observations 20,524,507 20,524,507 20,506,221 1,864,303 1,777,400
R-squared 0.486 0.498 0.507 0.335 0.360
Risk control NO YES YES YES YES
Time FE YES YES NO YES NO
Munic. FE YES YES NO YES NO
Munic.xTime FE NO NO YES NO YES

Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.
Estimated coefficients for income dummies are relative to those earning more
than 20 mw. Estimated coefficient for occupations are relative to formal workers.
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A.8 Decomposition of the Variance of the Error

In Section 2 we run regressions of the loan interest rates on a very rich set
of loan and borrower characteristics. Despite these characteristics being a very
rich set of variables, they explain at most 33% and 23% of the observed vari-
ability in loan interest rates for personal and payroll loans, respectively. In this
appendix, we aim to understand plausible factors that could explain the re-
maining 67% and 77% of the variation in loan interest rates. We therefore look
at the variance of the residual. The idea is that for some types of borrower-loan
observations the variance of the error can be small (e.g. civil servants) — with al-
most no heterogeneity, while for others (e.g. informal workers) the variance can
be large. Consequently, the regression of the variance of the residual on observ-
able characteristics gives us this information. This regression can be interpreted
as a decomposition of the variance of error since the unconditional variance of
the error is the weighted average of the conditional variance of the error over
covariates. Results are reported in Table A1l for personal loans and Table A12

for payroll loans.
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Table A11: Personal loans

) 2 (©)
VARIABLES Res. Var. Res. Var. Res. Var.
Maturity -1,922%**  -1,938*** -2,006%**
(380.7) (382.1) (383.2)
Maturity? 20.96%** 21.11%* 21.56***
(4.504) (4.513) (4.496)
Log of loan 1,799%** 1,813*** 3,185***
(425.3) (427.5) (570.4)
No income 15,648***
(827.4)
Uptolmw 13,635
(1,461)
From 1 to 2 mw 10,812%**
(1,306)
From 2 to 3 mw 8,411***
(1,023)
From 3 to 5 mw 5,867***
(697.2)
From 5 to 10 mw 2,996***
(365.3)
From 10 to 20 mw 1,147***
(176.9)
Retired (personal) 1,051%**
(187.9)
Civil Serv (personal) -1,929%**
(529.0)
Informal (personal) 699.3%**
(33.66)
Age 301.9***
(15.17)
Age? -2.448%**
(0.138)
Female 1,491***
(99.08)
Pr. default (personal) 18,499***  18,562*** 18,070***
(1,106) (1,110) (897.1)
Constant 19,308***  19,450%** -6,597%%*
(1,881) (1,888) (378.1)
Observations 20,464,730 20,464,737 20,464,737
R-squared 0.345 0.351 0.366
Time FE YES NO NO
Munic. FE YES NO NO
Munic.xTime FE NO YES YES

Notes: Robust standard errors in parentheses; ***p<0.01, *p<0.05,

*p<0.1. Estimated coefficients for income dummies are relative

to those earning more than 20 mw. Estimated coefficient for occupations

are relative to formal workers.
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Table A12: Payroll loans

1 2) 3)
VARIABLES Res. Var. Res. Var. Res. Var.
Maturity -0.194%** -0.193%** -0.108***
(0.00283) (0.00285) (0.00172)
Maturity? 0.000728***  0.000728***  0.000573***
(1.64e-05)  (1.65e-05) (9.37e-06)
Log of loan 1.508*** 1.515%** -0.451%**
(0.0145) (0.0147) (0.0134)
No income -10.62***
(0.131)
Uptolmw -9.704***
(0.117)
From 1 to 2 mw -8.507***
(0.119)
From 2 to 3 mw -5.338***
(0.122)
From 3 to 5 mw -4.425%**
(0.121)
From 5 to 10 mw -3.540%**
(0.117)
From 10 to 20 mw -1.937***
(0.109)
Retired (payroll) -18.40%**
(0.0975)
Civil Serv (payroll) -13.54%**
(0.136)
Age -0.355%**
(0.00749)
Age? 0.00196***
(5.93e-05)
Female 0.381***
(0.0176)
Pr. default (payroll) 8.559*** 8.333%** 8.965***
(0.249) (0.249) (0.256)
Constant 11.54%%* 11.43%%* 59.28***
(0.135) (0.135) (0.398)
Observations 20,506,214 20,506,221 20,506,221
R-squared 0.035 0.055 0.099
Time FE YES NO NO
Munic. FE YES NO NO
Munic.xTime FE NO YES YES

Notes: Robust standard errors in parentheses; **p<0.01, **p<0.05,
*p<0.1. Estimated coefficients for income dummies are relative
to those earning more than 20 mw. Estimated coefficient for occupations

are relative to formal workers.
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A9 Default

Table A13: Defautl by income - Personal loans

N mean sd pl0  p50 p90

No income

Rate (personal) 286392 176.36 162.47 3449 122.71 457.78
Default (personal) 286392  0.13 034 0.00 0.00 1.00

Up to 1 mw

Rate (personal) 3463517 205.84 244.82 40.10 128.78 551.29
Default (personal) 3463517  0.08 027 0.00 0.00 0.00

From 1 to 2 mw

Rate (personal) 5878785 174.14 220.72 38.48 109.10 381.28
Default (personal) 5878785  0.08 027 0.00 0.00 0.00

From 2 to 3 mw

Rate (personal) 3651135 140.82 187.96 32.76 90.12 233.20
Default (personal) 3651135  0.06 024 0.00 0.00 0.00

From 3 to 5 mw

Rate (personal) 3521102 125.94 18291 29.08 77.54 186.89
Default (personal) 3521102  0.05 021 0.00 0.00 0.00

From 5 to 10 mw

Rate (personal) 2978184 9640 14459 2519 6459 151.53
Default (personal) 2978184  0.04 0.18 0.00 0.00 0.00

From 10 to 20 mw

Rate (personal) 1216717 73.67 107.35 20.70 54.65 119.97
Default (personal) 1216717  0.03 0.18 0.00 0.00 0.00

+10 mw

Rate (personal) 1783721 69.60 99.45 19.56 52.34 113.38
Default (personal) 1783721  0.03 017  0.00 0.00 0.00

+20 mw

Rate (personal) 567004 60.87 7921 1746 46.68 104.43
Default (personal) 567004  0.03 0.17 0.00 0.00 0.00
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Table A14: Defautl by income - Payroll loans

N mean sd  pl0 p50 p90
No income
Rate (payroll) 620403 2855 3.56 2490 28.78 31.84
Default (payroll) 620403 0.04 0.18 0.00 0.00 0.00
Up to 1 mw
Rate (payroll) 5280156 28.93 1451 24.16 28.74 31.99
Default (payroll) 5280156 0.02 0.15 0.00 0.00 0.00
From 1 to 2 mw
Rate (payroll) 5699994 28.70 9.55 2228 2832 31.99
Default (payroll) 5599994 0.02 0.15 0.00 0.00 0.00
From 2 to 3 mw
Rate (payroll) 2640289 2799 10.06 20.84 2790 33.70
Default (payroll) 2640289 0.02 0.13 0.00 0.00 0.00
From 3 to 5 mw
Rate (payroll) 3223064 2695 9.11 20.11 26.68 32.77
Default (payroll) 3223064 0.02 0.12 0.00 0.00 0.00
From 5 to 10 mw
Rate (payroll) 2508538 25.76 9.19 1899 25.05 3245
Default (payroll) 2508538 0.01 0.11 0.00 0.00 0.00
From 10 to 20 mw
Rate (payroll) 883808 2436 842 1745 23.58 31.47
Default (payroll) 883808 0.01 0.09 0.00 0.00 0.00
+10 mw
Rate (payroll) 1179718 2423 830 1731 2343 31.53
Default (payroll) 1179718 0.01 0.10 0.00 0.00 0.00
+20 mw
Rate (payroll) 295910 2383 793 16.76 22.84 31.66
Default (payroll) 295910 0.01 0.10 0.00 0.00 0.00

A.10 Time-to-Default (in days)
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Figure A5 depicts the density of the time (in days) when defaults occur for
personal loans (Panel (a)) and payroll loans (Panel (b)) across different income
levels for 2015. For personal loans, most defaults occur at the beginning of the
debt contract. For this type of credit, there is almost no difference in the time-
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Figure A5: Time-to-Default for 2015
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Notes: Panel (a) and Panel (b) display the time-to-default for personal loans and payroll loans,

respectively.

to-default for individuals earning up to 2 minimum wages and those earning
between 3 and 10 minimum wages. For individuals earning more than 10 min-

imum wages, there is a higher density in later periods.
For payroll loans, the time-to-default is more evenly distributed over the

duration of loan contracts. In addition, there is almost no difference in the shape

of time-to-default densities across different income groups.
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B Simple Model of Banking

This section reports a simplified (toy) model in which a finite number N
of banks strategically compete a la Cournot to offer loans ¢ to consumers of
a given income level y. Consumers only value consumption today but have a
one unit of the consumption good in the future against which they can borrow
resources now. These consumers can exert effort n in order to shop around for
a better interest rate, such that the interest rate is R/n.

Assuming logarithmic utility in consumption and quasi-linearity in shop-

ping effort, the consumer’s problem reads:
maxlogc —n
c,t

1
stc=y+ ——.
=Y R/n

The solution to this problem yields n = 1 — Ry and ¢ = (1 — Ry)/R. The

elasticity € of the loan with respect to the interest rate R is given by:

1
1-Ry

€(R,y) =

Hence, high-income individuals are more elastic with respect to the interest rate
charged by banks.

Consider now the problem of the banks. Banks are homogeneous and com-
pete a la Cournot. The only cost a bank faces when issuing a loan is given by the
interest rate it pays to its depositors, k. Hence, bank i’s problem can be written
as follows:

£i7

max
¢

R(&—i—Z@,y) —R

J#i

where, with a slight abuse of notation, R(/,y) represents the inverse demand
function for loans.
Since banks are homogeneous, the symmetric Nash equilibrium yields the

following:




where €(R) is the elasticity of the loan demand with respect to the interest rate.

According to the consumer’s problem, the elasticity increases with the in-
dividual’s income. Hence, the interest rate spread is lower for high-income
borrowers. This is consistent with the interest rate wedges in the quantitative
model in the main text that decline with income. Moreover, a more competitive
market (higher N) also leads to lower interest rates. The loan portability reform
introduced in Brazil in 2013 (Section 6) led to lower interest rates. Through the
lens of this simple model, such a reform can be thought of as allowing borrow-

ers to interact with more banks (higher /V) and accessing lower rates.

C More Quantitative Results

C.1 Model Dynamics

Figure C6 shows the benchmark asset distribution by income and age in the
model, as well as the debt use distribution by income and age. We do not have
such counterparts in the data and therefore we are not able to compare the fit of
such distributions. Assets rise with income and with age until retirement. Debt

use falls with income and is larger for young individuals.
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Figure C6: Assets and Debt Use by Age and Income

C.2 Extreme Scenario: No Wedges - Additional Figures

Here we display additional Figures related to the mechanisms of the model
when we eliminate loan interest rate wedges.

Figure C7 deals with the standard deviation of consumption over a house-
hold’s life. It shows that the drop in volatility is largest for those with the largest
consumption volatility in the baseline.

These changes to consumption patters are reflected in the changes to debt
and asset profiles, as shown in Figure C8. The consumption shifting of the
young and poor is reflected in negative changes to net assets for the poor, in
particular, (top-left panel) and young (top-right panel). These changes are also
reflected in the increased debt use for the poor and young (middle panels).

The bottom-left panel shows that the lowest earners are not increasing their
debt exposure on the intensive margin. Given the observed drop in net assets,

we can infer that they are actually financing higher consumption by saving less.
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Figure C7: No Wedges: Changes in Lifetime Average Consumption and in Life-
time Standard Deviation of Consumption
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Notes: Plots the % change from the baseline in the standard deviation of consumption over the
household’s lifetime for each percentile in that standard deviation in the baseline.
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Figure C8: No Wedges: Assets and Debt by Income and Age
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Figure C9 displays the typical default path in the baseline and in the coun-
terfactual without any wedge. These plots are constructed by observing the me-
dian level of debt defaulted on in the baseline and tracking all the households
who default on that debt level before and after their default. The plots are the
average among these households.

There are a few interesting points to note in this figure. The first is that the
typical household that defaults in the baseline does not default in the counter-
factual - despite the same history of income and expenditure shocks (top-left
panel). This can be observed from the bottom-right panel which plots the aver-
age bond price which plummets at time ¢ — 1 in the baseline but stays high in
the counterfactual. Secondly, the households in the counterfactual are carrying
less wealth into ¢ — 10 than under the baseline. They also enter debt from ¢ — 5
and are able to sustain this negative net asset position until they exit it - without
defaulting - in period ¢ 4 3. By contrast, in the baseline, households maintain a
higher level of wealth in the run-up to their default - only becoming indebted
immediately beforehand.

Finally, despite the divergent paths for debt, default and bond prices, it is
striking that the consumption paths are similar. It seems that the lower wedges
allow the household avoid default but market discipline still prevents an exces-

sive run-up in debt and forces deep consumption cuts.
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Figure C9: No Wedges: Path for Typical Default Event

x10
357
0.8
c
je)
@ 0.6 B
£ £
Q >
Q [%2]
k= c
@]
0.4 S
0.2 - - - ! . . !
-10 -5 0 5 10 -10 -5 0 5 10
Periods to Default Periods to Default
4
5 x10 1
_g 0.9
a
o] 08 I
c
[}
m 0.7
o
>
<< 06T
- : - ! 0.5 - - - !
-10 -5 0 5 10 -10 -5 0 5 10
Periods to Default Periods to Default

Notes: Solid line in the baseline while the dotted lines are the counterfactual. Plots show the
path around a (baseline) default event for household income (normalised by average income),
consumption, assets, and the (weighted) average bond price over bonds and personal loans.
The paths are constructed by taking the median debt defaulted on in simulations and plotting
the path of the baseline variables before and after the default event. Since several households
may share the median debt at default, an average is taken. These exact same households are
tracked over the same periods in the counterfactual (whether or not a default occurs in the
counterfactual) and the resulting paths are the dotted line.
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C.3 Payroll Expansion - Additional Figures

Here we display additional Figures related to the mechanisms of the model
when we expand access to payroll loans for all formal workers. Notice that
formal workers also have the option to use personal loans, which has higher
continuation value (or low recovery rate) under default.

Figure C10 shows changes in lifetime consumption and in standard devia-
tion of consumption over the lifetime. Observe that the lifetime effects on the
mean and standard deviation of consumption for this counterfactual experi-
ment are small. The model predicts a slight increase in the standard deviation
of consumption for the poorest quartile of individuals. Some of these individu-
als might transit from the informal sector to the formal sector in some periods
of their life.

Figure ?? shows that the corresponding changes to the paths for debt and
asset management depict very limited changes relative to those observed in
the baseline. Despite small changes to consumption and debt patters, there are
some observed changes in default among formal workers. The overall default
rate for formal workers drops from 2.1% to 1.5%. Among the formal workers
earning less than twice the minimum wage the model default rate drops from
2.6% to 1.6%. The lower default rates might be explained by the fact that interest
rate expenses are much lower for households who have now access to payroll
loans.

It is worth to understand whether payroll loans are generally preferred in
the counterfactual because personal loans have a much larger wedge, or would
household’s prefer payroll loans even if personal loans were just as cheap. Fig-
ure C12 helps to investigate this by plotting a counterfactual where personal
loans have the same low wedge as payroll loans. The only remaining difference
is now the rate of garnishing for payroll loans in the event of default. Clearly,
in the absence of this, the loans would be identical and the portfolio choice be-
tween personal and payroll loans would be indeterminate.

This figure shows that when making the wedge on personal loans just as
cheap, payroll loans are household’s first choice for entering into debt - they
also have lower endogenous interest rate since recovery rates are higher than
for those of personal loans. However, payroll loans are not so preferred that
households only rely on them to smooth consumption. As the interest burden
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Figure C10: Payroll Expansion: Changes in Lifetime Average Consumption and
in Lifetime Standard Deviation of Consumption
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time consumption in the baseline. Middle panel: Plots the % change from the baseline in the
standard deviation of consumption over the household’s lifetime for each percentile in the av-
erage lifetime consumption in the baseline. Right panel: Plots the % change from the baseline
in the standard deviation of consumption over the household’s lifetime for each percentile in
that standard deviation in the baseline.
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Figure C11: Payroll Expansion: Assets and Debt by Income and Age
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and probability of default increase, households choose to use both personal and
payroll loans.

C.4 Loan Portability - Additional Results

Using municipality level data from January 2012 and December 2016, we
run the following regression

Ratey = v + v +nIn(HH i) + 0 X + i,

where 7; and +; are fixed effects of municipality i and time ¢, and X;; are time-
varying indicators depending whether the municipality is above the average in
per capita GDP and in population size. Variable In(H HI;;) is the natural loga-
rithm of the Herfindahl-Hirschman Index (HHI) of market concentration and
competitiveness, which varies from 0 to 10,000. Rate;, is the average interest
rate in municipality ¢ at month ¢, and we run this for payroll loans and per-
sonal loans separately. Standard errors are clustered at the state-month level.
When we cluster at municipality level instead of state-month level level, the
estimation is more precise. Table C15 reports the coefficient ) for payroll loans
— Columns (1) and (2) — and personal loans — Columns (3) and (4). In all regres-
sions, coefficient 7 is positive and statistically different from zero at 99 percent
confidence level. Therefore, we observe the classical relationship that competi-
tion (low concentration) tends to be associated with lower interest rates for both
payroll and personal loans.
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Figure C12: Personal Loans with the Same Wedge as Payroll Loans: Path for
Typical Default Event
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Notes: Plots show the path around default for bonds, payroll loans, bond prices of personal
loans and payroll loans and the net interest received/paid around a (baseline) default event.
The paths are constructed by taking the median debt defaulted in simulations and plotting
the path of the baseline variables before and after the default event. Since several households
may share the median debt at default, an average is taken. These exact same households are
tracked over the same periods in the counterfactual (whether or not a default occurs in the
counterfactual) and the resulting paths are the dotted line.
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Table C15: Loan interest rates and banking concentration

Payroll Personal
1) ) 3) 4)
VARIABLES Loanrate Loanrate Loanrate Loan rate
In(HHI) 0.58%** 0.76*** 5.50*** 10.59**

(0.20) (0.14) (2.94) (1.61)
Observations 295,023 294,998 294998 294,998

R-squared 0.484 0.498 0.745 0.761
Munic. FE YES YES YES YES
Time FE YES YES YES YES
Controls NO YES NO YES

Notes: Control covariates are time-varying indicator of GDP per capita
(2011) above the median and time-varying indicator of population
(2012) above the median. Standard errors are clustered at the

state-month level, ** p<0.01, ** p<0.05,* p<0.1.
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Figure C13: Treated and Control Municipalities in December 2013
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Notes: Control municipalities had no bank or one bank in December 2013. Treated municipal-
ities are the municipalities that had at least two banks of different brands in December 2013.
Source: Authors’ calculation using Estban-BCB.
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