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Abstract

Purpose — We study how financial illiteracy affects the probability of

a derogatory mark on the customer’s credit history.

Design/methodology/approach — We use the National Survey on
Financial Inclusion in Brazil together with information on financial
instrument usage and spending provided by the head of the household.
To estimate the impact of financial illiteracy on the probability of a

derogatory mark we use a logistic model to compute the odds ratio.

Findings — Our main result is that financially illiterate individuals have
between 57% and 143% more chance of having a derogatory mark.
We find that age, income, expenses, and retirement positively affect
the probability of a derogatory mark, while marriage has a negative
impact. Gender does not have any impact over the probability of

derogatory mark.

Originality/value — The study uses a new proxy for financial illiteracy
and correlates it to the investment and debrt decisions of a family using

a unique dataset.
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1 Introduction

The Brazilian Central Bank and Serasa
Experian have recorded increasing rates for the
total number of credit defaults or payment delays
over the last few years in Brazil. They estimate
that there were 61.8 million Brazilians with a
credit default or derogatory mark on their credit
history in June 2018 (Serasa Experian, 2018). The
increase in defaults raises concerns both for the
country’s financial and economic health.

Credit default problems are caused and
intensified by financial illiteracy (Anderloni
& Vandone, 2010; Gerardi, Goette, & Meier,
2010). In Brazil, most of the studies focus on
the efficiency of the models for predicting default
risk. Issues related to the causes of defaults and
consumer behaviour patterns are barely studied
by academics and the public sector. We tackle
the relationship between financial illiteracy and
defaults by using individual investment choice
and consumer credit history.

Regardless of the degree of development
of each country’s financial market, financial
education is precarious around the world.
Individual defaults can lead to the financial
exclusion of individuals (Lusardi & Mitchell,
2011). Brazil has two credit default lists: SPC
and Serasa. Derogatory marks increase the risk
of debtors having their credit applications denied
and being deprived of basic financial instruments
and services, such as opening a checking account,
thus causing social exclusion (Anderloni &
Vandone, 2010).

The Brazilian government created the
National Financial Education Strategy (or
ENEF, the acronym in Portuguese) through
Federal Decree n. 7,397/2010 to spread financial
education via a free and permanent program,
capable of helping individuals make more
autonomous and conscious financial decisions.
The strategy was created through the interaction
of eight government agencies and four society
organizations. Together, they are part of the

National Financial Education Committee
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(CONEEF). This initiative followed the lack of
a structured financial education program before
2010 and highlights the importance of financial
literacy to ease the growing credit default problem.

Measuring financial literacy is a complex
issue. Lusardi and Mitchell (2011) understand
that although it is important to assess the degree
of financial literacy of individuals, in practice, it
is difficult to explore how they process financial
information and apply it to their daily decisions.
Lusardi and Mitchell (2013, 2014) define
financial literacy as the ability to understand
economic information and make decisions about
debt, investments, and financial planning. Moore
(2003) argues that individual levels of financial
literacy cannot be measured directly. For this
reason, he recommends the use of proxies to
identify whether the individual has satisfactory
financial literacy. Therefore, this paper will follow
Santos et al. (2018) and use capitalization bonds
(¢irulos de capitalizacio, in Portuguese) as a proxy
for financial literacy.

Capitalization bonds are often seen as
an alternative with the same outpur as a savings
account and most of the time they are sold
using this argument. However, only part of the
investment is effectively capitalized, the so-called
capitalization quota, while in a savings account
the entire value invested is capitalized. The main
function of the interest rate in a capitalization
bond is to define the percentage of the capital that
the consumer will be entitled to in case of early
redemption. If the bond is redeemed at maturity,
the investor will receive the capitalization plus
interest and will always receive 100% of the
amount paid for the security. A financially literate
individual will choose to invest in a savings
account over a capitalization bond as a saving
account has a superior yield and similar risk. We
argue that only financially illiterate individuals
will invest in capitalization bonds.

Our main hypothesis is that financially
illiterate individuals have more chance of being
added to a default list and having a derogatory

mark. We use investment in capitalization bonds
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as a proxy for financial illiteracy to determine
the probability of a derogatory mark on the
customer’s credit history. Our main result is that
financially illiterate individuals have between 57%
and 143% more chance of having a derogatory
mark on their credit history depending on the
choice of controls. Despite being prohibited,
joint sales of capitalization bonds and other bank
products are common in Brazil. We use a bank
loan dummy to reduce any possible endogencity
between capitalization bonds and a derogatory
mark through joint sales.

We find other meaningful insights to
explain the probability of a derogatory mark on
a customer’s credit history: older individuals have
16% more chance of having a derogatory mark,
but this marginally decreases by 1%; married
individuals have 40% less chance; individuals
with a higher income have 15% more chance;
formally employed individuals have a slighter
higher probability than informally employed
ones; and retired individuals have at least 178%
more chance of having a derogatory mark.

This article is organized as follows: Section
2 briefly describes the relationship between credit
defaules, financial literacy, and capitalization
bonds and how they work. Section 3 explains
our methodology, data, and variables. Section 4

presents our results. Section 5 concludes the paper.

2 Defaults, Financial Literacy, and
Capitalization Bonds

2.1 Brazilian defaults

The Serasa Experian Consumer Default
Indicator reflects default behaviour in Brazil and
recorded a 1.98% rise in defaulters in June 2018
compared to the previous year. The indicator
found that 38% of all defaults are due to non-
payment of bank loans and leases, 31% account
for utilities, 11% for services, 13% for retail,
and 7% for other reasons. In Brazil, 40% of the
population has a default and on average each
defaulter has four debts (Serasa Experian, 2018).

The Consumer Indebtedness and Default
Survey (PEIC) is a survey of 18,000 consumers

Financial Illiteracy and customer credit history

carried out monthly by the National Confederation
of Commerce of Goods, Services, and Tourism
(CNC). In May 2018, 59% of households had
debts involving credit cards, overdrafts, retail,
personal loans, and insurance. The percentage of
households that had outstanding debts was 24%
of the total. In the survey, 10% of all families
reported that they could not pay their debts and
would remain in default (CNC, 2018).

2.2 Financial literacy

Financial illiteracy reinforces negative
credit behaviour, such as excessive debt
accumulation and high-cost borrowing (Lusardi
& Tufano, 2009), poor mortgage choices (Moore,
2003), losing one’s home due to non-payment
(Gerardi et al., 2010), poor investment choices
(Bellofatto, D’Hondt, & Winne, 2018), and
suboptimal borrower behaviour (Bajo & Barbi,
2018). Anderloni and Vandone (2010) understand
that financial education plays a fundamental role
as a preventive measure for controlling defaults,
since it increases individuals’ understanding of
their financial decisions, making them better
able to make financial choices. Gerardi et al.
(2010) find a strong and significant correlation
between a lack of knowledge in mathematics
and mortgage defaults in the US, suggesting
that financial illiteracy played an important role
in the subprime crisis. Also, Garmaise (2015)
shows that defaults are more likely for borrowers
who give incorrect information when taking out
loans, e.g., they report more assets than they
really have, evidencing a lack of control over
their personal finances.

Gathergood (2012) highlights a positive
relationship between high levels of indebtedness
and consumer behavioural issues, such as a lack
of self-control and financial disorganization.
Individuals lacking self-control and financial
organization use quick and easy credit instruments
such as credit cards and retail credit cards, not
realizing the high costs and buying impulsively
without worrying about future instalments.

Also, Achtziger, Hubert, Kenning, Raab, and
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Reisch (2015) find that women are more prone
to buying compulsively than men. Consumers
may develop financial trauma, reducing their
self-esteem and optimism in the face of financial
questions (Mewse, Lea, & Wrapson, 2010), which
could reduce their wellbeing (Brown, Taylor, &
Price, 2005).

Measuring financial literacy is a complex
issue. Lusardi and Mitchell (2011) understand
that although it is important to assess the degree
of financial literacy of individuals, in practice, it
is difficult to explore how they process financial
information and apply it to their daily decisions.
Moore (2003) argues that each individual’s level
of financial literacy cannot be measured directly.
For this reason, he recommends the use of proxies
to identify whether the individual has satisfactory
financial literacy. Therefore, this paper will use
capitalization bonds as a proxy for financial

literacy.

2.3 Capitalization bonds (zitulos de
capitaliza¢ao)

Capitalization bonds are nominative
securities, which can be purchased on a time-
share basis or on a unique payment basis. With
this product the payments made by the subscriber
are used to form the capital (capitalization quota),
which is refunded at maturity plus interest. The
remainder of the amounts paid are used to pay
for sweepstakes and administrative expenses
(Superitendéncia de Seguros Privados [SUSEP],
http://www.susep.gov.br/2015, retrieved on
30 September, 2019). Currently, 17 million
individuals have capitalization bonds. This market
encompasses a broad universe of consumers,
regardless of social class, income, or education
(FenaCap, 2016).

Capitalization bonds are viewed and
used by banks as a strategic tool to retain their
relationship with their clients (Angst & Abreu,
2007). They are a way to save money and still
participate in sweepstakes and win prizes. The
Brazilian National Capitalization Federation

(FenaCap) refers to capitalization bonds as an
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effective alternative for those who do not have
financial discipline and need to develop the habit
of saving money (FenaCap, 2016).

Capitalization bonds cannot be considered
as an investment, because they do not offer
a return on the value invested despite being
described as a way to save money (FenaCap,
2016). However, they are commonly compared
to savings accounts, which are the most popular
form of investment in Brazil. They are also a
financial product that requires low contribution
values, making it easier for people with little
cash available to invest in them (Portocarrero,
2008). However, the difference between these
two financial products is that savings accounts
have an interest rate and monetary correction
over the total invested while in capitalization
bonds only part of the investment is effectively
capitalized, the so-called capitalization quota.
The main function of the interest rate applied is
to define the percentage of the capital that the
contracting party will be entitled to in the case
of early redemption. When the bond is redeemed
at maturity, it will always return the amount paid
for the bond. Thus, the investor will never have
a positive return.

According to the Organisation for
Economic Co-operation and Development
(OECD, 2013), individuals with lower levels of
financial literacy are less aware of the alternatives
and more susceptible to purchasing relatively
high-cost products that do not match their real
needs, and they are more likely to be subject
to a misleading sale where the contract is
poorly presented (such as in the case of the a
capitalization bond contract). So, it is understood
that the consumption of capitalization bonds
identifies individuals with lower levels of financial
literacy in Brazil.

It is necessary to consider a common
practice of the Brazilian financial market, joint
sale, which is capable of weakening the proxy at
some level. Joint sale can be defined as a practice
“which removes from the consumer the freedom

and opportunity to acquire the good that he
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desires without being compelled to acquire
another good or service” (Cravo, 2013). Joint sale
represents a violation of free competition and is
considered an abusive practice by the Brazilian

Consumer Defence Code.

3 Data and Methodology

Our data is provided by the “National
survey on the use of correspondents and financial
inclusion in Brazil” from Bankable Frontier
Associates and the Bill and Melina Gates
Foundation carried out in 2012. The information

was collected through a printed questionnaire and

T a b 1

This table presents a description of the variables

Financial Illiteracy and customer credit history

voluntary participation. The research sought to
select a representative national sample of Brazilian
households. Information on financial instrument
usage and spending provided by the head of the
household is more complete and accurate than
an interview with a randomly selected individual
(Cull & Scott, 2010). Therefore, the oldest
member of the household answered a set of
initial questions to ensure a financially conscious
interviewee was used. Our sample includes 2,885
respondents. For more information on this dataset
see Sanford (2013).

Variable Description

Derogatory mark

Capitalization bond

Binary variable indicating if the individual had a derogatory mark in SPC or Serasa in the last 12 months.

Binary variable indicating if the individual bought a capitalization bond in the last 12 months.

Bank loan Binary variable indicating if the individual had a bank loan in the last 12 months.
Age Number of years old.

Male Binary variable indicating if the individual is a man.

Education Number of years of education.

Married Binary variable indicating if the individual is married.

Income Monthly income (in Brazilian reais)

Expense Monthly expenses (in Brazilian reais)

Formal employment Binary variable indicating if the individual is in formal employment.

Informal employment

Binary variable indicating if the individual is in informal employment.

Retired Binary variable indicating if the individual is retired or a pensioner.

Population
Area Municipality area (in km?).

Number of inhabitants of the municipality.

We consider a default to be when the
individual had a derogatory mark in the SPC
or Serasa default lists in the last 12 months.
Derogatory marks raise the risk of individuals
having their credit applications denied by
banks and not having access to basic financial
instruments and services such as opening a
checking account, which is necessary to deposit
wages and any social benefits granted to the citizen

and when lacking can lead to social exclusion

(Anderloni & Vandone, 2010).

Financial illiteracy is measured by the
acquisition of capitalization bonds. Santos et al.
(2018) argue that investing in a capitalization
bond is irrational. They use the real example of
holding a 36-month capitalization bond with
a yield of 3.36% p.a. while one can invest in a
savings account and collect nearly 20% after taxes
in return in the same period. Capitalization bonds
usually offer lotteries every month, where the prize

can be money or a home appliance.
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Individuals choose lotteries to maximize
the expected value, according to the expected
utility theory (Neumann & Morgenstern, 1947).
Lopes and Oden (1999) use the SP/A theory
to argue that risk choices are presented at two
moments: during the risk-return assessment and
when comparing the probabilities of achieving a
level of aspiration. According to this approach, an
individual might prefer to waive a 20% gain in a

savings account and buy a capitalization bond, if

their assessment of the probabilities leads to them
somehow assuming that the chance of winning
a prize is above a certain level. In other words,
based on a personal desire and an assessment of the
possibility of winning, the individual can behave
as a “risk lover”. The role of desire in choosing
lotteries is evaluated by experiments in which the
interviewees know the probability distributions
of these lotteries (Lopes, 2016; Lopes and Oden,
1999).

T a b 1 e 2
Descriptive Statistics
Average Standard Deviation Minimum Maximum Observations

Derogatory mark 0,26 0,44 0 1 2885
Capitalization bond 0,05 0,23 0 1 2885
Bank loan 0,18 0,39 0 1 2885
Age 46,98 15,53 16 94 2880
Male 0,51 0,50 0 1 2885
Education 6,56 423 0 16 2874
Married 0,49 0,50 0 1 2885
Income 1,166 2,058 0 36.000 2624
Expense 363 1,139 0 38.123 2720
Formal employment 0,26 0,44 0 1 2885
Informal employment 0,34 0,47 0 1 2885
Retired 0,24 0,43 0 1 2885
Population 343.145 1.299.324 1.212 8.916.867 2885
Area 2.644 6.129 17 62.846 2885

Note. This table presents the summary statistics. Derogatory mark is a binary variable indicating if the individual had a

derogatory mark in SPC or Serasa in the last 12 months; Capitalization bond is a binary variable indicating if the individual

bought a capitalization bond in the last 12 months; Bank loan is a binary variable indicating if the individual had a bank

loan in the last 12 months; Age is the number of years old; Male is a binary variable indicating if the individual is a man;

Education is the number of years of education; Married is a binary variable indicating if the individual is married; /ncome

is the monthly income (in Brazilian reais); Expenses is the monthly expenses (in Brazilian reais); Formal employment is a

binary variable indicating if the individual is in formal employment; /nformal employment is a binary variable indicating if

the individual is in informal employment; Retired is a binary variable indicating if the individual is retired or a pensioner;

Population is the number of inhabitants of the municipality; Area is the municipality area (in km?). The sample covers

2885 households.

Table 2 presents descriptive statistics
for our variables. The questionnaire had 2885

respondents and 26% reported having a derogatory
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mark in the last 12 months while 5% bought a

capitalization bond in the same period.
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In our sample, the average age of the
interviewees is 47 years, 51% are male, and 49%
are married. In addition, 60% of the individuals
are employed (34% of the total are in informal
employment) and 24% are retirees. The average
monthly salary reported was 1,166 Brazilian
reais (the legal minimum wage in 2012 was 622
Brazilian reais) and the average years of education

is less than seven years.

Table 3 presents the correlation matrix of
the explanatory variables. Capitalization bonds are
correlated with bank loans, education, marriage,
higher family expenses, and formal employment.
Retired individuals have more bank loans, more
income, and are employed more in the informal
sector. Another interesting correlation is the
positive relationship between income and formal

employment.

T a b 1 4

Mean difference for individuals with a derogatory mark
Derogatory mark Yes No Difference
Capitalization bond 0,11 0,04 0,07***
Bank loan 0,25 0,16 0,09***
Age 42,93 48,38 5,45+
Male 0,49 0,52 -0,03
Education 7,96 6,07 1,89**
Married 0,43 0,51 -0,08***
Income 1.393,18 1.087,26 305,92***
Expenses 511,88 311,42 200,46***
Formal employment 0,38 0,22 0,16***
Informal employment 0,33 0,35 -0,02
Retired 0,16 0,27 -0,11%*
Population 592.278 256.885 335.392%*
Area 2.344 2.748 -403
Observations 742 2143

Note. This table presents the average value for each variable separated by individuals with a derogatory mark and those
without one. Derogatory mark is a binary variable indicating if the individual had a derogatory mark in SPC or Serasa
in the last 12 months; Capitalization bond is a binary variable indicating if the individual bought a capitalization bond
in the last 12 months; Bank loan is a binary variable indicating if the individual had a bank loan in the last 12 months;
Age is the number of years old; Male is a binary variable indicating if the individual is a man; Education is the number of
years of education; Married is a binary variable indicating if the individual is married; Income is the monthly income (in
Brazilian reais); Expenses is the monthly expenses (in Brazilian reais); Formal employment is a binary variable indicating if
the individual is in formal employment; Informal employment is a binary variable indicating if the individual is in informal
employment; Retired is a binary variable indicating if the individual is retired or a pensioner; Population is the number
of inhabitants of the municipality; Area is the municipality area (in km2). The sample covers 2885 houscholds. *, **, ***
indicate statistical significance at the 10%, 5%, and 1% levels, respectively.

Table 4 presents the average value of each
variable divided by the individuals with and without
a derogatory mark. There are 742 individuals
with a derogatory mark (26% of the total). They
invest 175% more in capitalizations bonds. Credit
is more easily available for formally employed
individuals with more income. The individuals
with a derogatory mark have 56% more bank loans,

65% more expenses, 28% more income, and 72%

428

more formal employment than the people without
a derogatory mark. The average difference for
education is unexpected, in that individuals with
a derogatory mark are more educated (31%) than
those without a derogatory mark.

To estimate the impact of financial
illiteracy on the probability of a derogatory mark,
we estimate the following logistic model and

compute the odds ratio:
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Degoratory =B, + B,Capitalization bond, + 3 Controls + g,

where:

Degoratory, indicates if individual 7 had a derogatory mark in SPC or Serasa in the last 12 months;

Capitalization bond, indicates if individual 7 bought a capitalization bond in the last 12 months;

Com‘ro/sl. is a vector of characteristics of individual 7 or characteristics of the area where the individual lives.

4 Results

Table 5 presents the odds ratio for our
analysis of the impact of financial illiteracy on
the probability of having a derogatory mark.
There are five different regressions, where we use
different sets of controls. Income, expenses, and
education are self-reported variables and as they
involve some uncertainty, we drop them from
some of the regressions. Our main result is that
individuals that bought a capitalization bond in
the last 12 months have an increased chance of a

derogatory mark, by as much as 143% compared

to people who do not have this bond in their
portfolios. Capitalization bonds are a significant
explanatory variable in all regressions, despite
changing the controls. In the worst-case scenario,
individuals who bought a capitalization bond have
57% more chance of having a derogatory mark.
'This result is consistent with Santos et al. (2018),
who found that capitalization bonds are the worst
fixed income security that an individual can buy
in Brazil and only financially illiterate individuals
would acquire this asset. Thus, financially illiterate
individuals would be more prone to delaying their

payments and having a derogatory mark.

T a b 1 e 5
Regression results
Derogatory mark (1) 2) 3) (4) (5)
2,44*** 1,85** 2,47 1,63* 1,57*
Capitalization bond
(0,75) (0,50) (0,73) (0,43) 0,41)
1,56** 1,727 1,55% 1,68%% 1,66**
Bank loan
(0,34) (0,36) (0,32) (0,33) (0,33)
1,17 1,18%** 1,15%** 1,16%** 1,16***
Age
(0,05) (0,05) (0,04) (0,04) (0,04)
0,99 0,99*** 0,99*** 0,99*** 0,99***
Age’
(0,01) (0,01) (0,01) (0,01) (0,01)
0,82 0,87 0,91 0,95
Male
(0,14) (0,14) (0,15) (0,15)
0,95** 0,96* 0,96 0,98
Education
(0,02) (0,02) (0,02) (0,02)
0,59%** 0,63%** 0,58%** 0,60%** 0,58%+*
Married
(0,10) (0,10) (0,10) (0,09) (0,09)
1,15%% 1,15%%
log(Income)
(0,05) (0,05)
log(E ) 1,16** 1,15%*
o enses
gp 0,08) 0,08)
1,74 2,07** 1,74** 1,97*** 1,87***
Formal employment
(0,59) (0,71) (0,45) (0,49) (0,44)
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Derogatory mark 1) 2 (3) (4) (5)
1,59 1,80* 1,55* 1,62** 1,62**

Informal employment

(0,51) (0,59) (0,39) (0,39) (0,38)
Retired

(1,00) (1,20) (0,95) (0,96) (0,92)

1,177 1,20%%* 1,177%%* 1,20%** 1,19%**
log(Population)

(0,05) (0,05) (0,05) (0,05) (0,05)

0,82** 0,84** 0,84** 0,84** 0,85**
log(Area)

(0,06) (0,06) (0,06) (0,06) (0,06)
Observations 2,444 2588 2680 2845 2852
State dummy Sim Sim Sim Sim Sim
Wald chi? 199 198 202 205 202
Pseudo R? 0,19 0,18 0,17 0,16 0,16

Note. This table presents the average value for each variable separated by individuals with a derogatory mark and those
without one. Derogatory mark is a binary variable indicating if the individual had a derogatory mark in SPC or Serasa
in the last 12 months; Capitalization bond is a binary variable indicating if the individual bought a capitalization bond
in the last 12 months; Bank loan is a binary variable indicating if the individual had a bank loan in the last 12 months;
Age is the number of years old; Male is a binary variable indicating if the individual is a man; Education is the number of
years of education; Married is a binary variable indicating if the individual is married; Income is the monthly income (in
Brazilian reais); Expenses is the monthly expenses (in Brazilian reais); Formal employment is a binary variable indicating if
the individual is in formal employment; Informal employment is a binary variable indicating if the individual is in informal
employment; Retired is a binary variable indicating if the individual is retired or a pensioner; Population is the number
of inhabitants of the municipality; Area is the municipality area (in km2). The sample covers 2885 households. *, **, ***

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

Bank loan is a straightforward variable a derogatory mark: married individuals have
and one of the most common ways to have a 40% less chance of having one. One possible
derogatory mark is delaying or not paying a bank explanation is that married individuals are more
loan. Individuals with a bank loan have nearly conservative, or they may account for more than
65% more chance of having a derogatory mark. one income, diminishing the number and value

The life cycle theory by Modigliani of loans.
and Brumberg (1954) states that individuals The income effect is ambiguous.
accumulate assets to maintain their way of life Individuals with a lower income should be more
during their retirement years. So, a person would prone to having a derogatory mark. However, our
be more prone to acquiring a bank loan at earlier results show that a person with a higher income
ages as they expect a higher income in the future. has 15% more chance of having a derogatory
Thus, age is a consistent and significant variable. mark. Santos et al. (2018) argue that banks grant
Older individuals have 16% more chance of credit to individuals that have more chance of
having a derogatory mark, but this decreases by paying the loan. Our result can be interpreted
1%, as captured by the age-squared variable. more as a sign of credit restrictions in the Brazilian

Gender is usually associated with loan market than as a picture of the real demand
asset choices (Fonseca, Mullen, Zamarro, & for credit. The expenses effect has the expected
Zissimopoulos, 2012; Lusardi & Mitchell, 2011; result. Individuals with more expenses have 15%
OCDE, 2013). However, we do not find any more chance of having a derogatory mark.
relationship between gender and the propensity Employment status provides another
to have a derogatory mark. Family structure is ambiguous result. Employed individuals should be
relevant in explaining the propensity to have less prone to having a derogatory mark. However,
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it is more difficult for an unemployed person to
access the formal credit market and then have a
derogatory mark. We should link employment
status and income to better understand this
result. In our sample, the average income is R$
1,166, which is almost two times greater than the
legal minimum wage. So, the individuals in our
sample have a low income and when employed
they access the credit market, then they delay
paying back or do not fully pay back the credit.
As expected, formally employed individuals have a
slighter higher probability of having a derogatory
mark than informally employed ones. Despite a
consistent positive coefficient, employment status
is not significant for all the regressions.

The retired variable is consistently the

Financial Illiteracy and customer credit history

The coefficient varies between 2.78 and 3.21 more
probability of having a derogatory mark. Retired
individuals have more access to the credit market
and for lower income families they may represent
the only income. This could imply that they are
the only individual in a family with access to credit
cards, increasing the probability of them having
a derogatory mark.

Table 6 presents the average marginal
effects for all regressions (Table 4). Individuals
who invested in a capitalization bond have at least
8% more chance of having a derogatory mark
and retired individuals have at least 18% more
chance. This result corroborated the findings in
Table 4 and Santos et al. (2018), in that financially

illiterate individuals have more probability of

biggest single factor to explain a derogatory mark. having unpaid debt.

T a b | e 6
Marginal effects

Marginal Effects (1) ?2) 3) (4) (5)
Capitalization bond 0,16*** 0,11** 0,16*** 0,09* 0,08*
Bank loan 0,08** 0,09** 0,08** 0,09*** 0,09**
Age 0,02*** 0,03*** 0,03*** 0,03*** 0,03***
Age? -0,001*** -0,001*** -0,001*** -0,001*** -0,001***
Male -0,03 -0,02 -0,02 -0,01

Education -0,01** -0,01* -0,01 -0,01

Married -0,09*** -0,08*** 0,09*** -0,09*** -0,09***
log(Income) 0,02*** 0,02%**

log(Expenses) 0,03** 0,02**

Formal employment 0,10 0,13** 0,10** 0,12%** 0,11%**
Informal employment 0,08 0,10* 0,08* 0,09** 0,09**
Retired 0,18*** 0,21*** 0,20*** 0,21*** 0,20***
log(Population) 0,03*** 0,03*** 0,03*** 0,03*** 0,03***
log(Area) -0,03** -0,03** -0,03** -0,03** -0,03**
Observations 2444 2588 2680 2845 2852

Note. This table presents the average value for each variable separated by individuals with a derogatory mark and those
without one. Derogatory mark is a binary variable indicating if the individual had a derogatory mark in SPC or Serasa
in the last 12 months; Capitalization bond is a binary variable indicating if the individual bought a capitalization bond
in the last 12 months; Bank loan is a binary variable indicating if the individual had a bank loan in the last 12 months;
Age is the number of years old; Male is a binary variable indicating if the individual is a man; Education is the number of
years of education; Married is a binary variable indicating if the individual is married; Income is the monthly income (in
Brazilian reais); Expenses is the monthly expenses (in Brazilian reais); Formal employment is a binary variable indicating if
the individual is in formal employment; Informal employment is a binary variable indicating if the individual is in informal
employment; Retired is a binary variable indicating if the individual is retired or a pensioner; Population is the number
of inhabitants of the municipality; Area is the municipality area (in km2). The sample covers 2885 households. *, **, ***
indicate statistical significance at the 10%, 5%, and 1% levels, respectively.
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To compare the probability of a
derogatory mark between people with and
without capitalization bonds, we need to control
for differences in individual characteristics. So, we
use our control variables to construct an optimal
control sample. In Table 7, we use econometric

matching methods developed by Heckman,

For each person with a capitalization bond and
another without one, we compute a propensity
score via a Probit model, where the dependent
variable is Capitalization Bond.

Table 7 suggests that owning a capitalization
bond increases the chance of having a derogatory

mark by at least 13%. This result corroborates

Ichimura, and Todd (1997, 1998), Heckman and
Robb (1986), and Rosenbaum and Rubin (1983).

how financial illiteracy affects the probability of
having an unpaid debt.

T a b | e 7

Matching estimation

Difference in probability of derogatory marks between individuals

Estimator with and those without capitalization bonds.
0,13**
Near Neighbor (n=1)
(0,06)
0,19%+*
Near Neighbor (n=10)
(0,05)
0,23%+*
Near Neighbor (n=50)
(0,05)
0,23%+*
Near Neighbor (n=100)
(0,04)
0,28%+*
Gaussian
(0,04)
0,25%**
Epanechnikov
(0,04)
Number of individuals with capitalization bonds 156
Number of individuals without capitalization bonds 2729

Note. This table presents the difference in the probability of derogatory marks between individuals with and those without
capitalization bonds using different estimators. Derogatory mark is a binary variable indicating if the individual had a
derogatory mark in SPC or Serasa in the last 12 months. The matching variables are: Capitalization bond is a binary variable
indicating if the individual bought a capitalization bond in the last 12 months; Bank loan is a binary variable indicating if
the individual had a bank loan in the last 12 months; Age is the number of years old; Male is a binary variable indicating
if the individual is a man; Education is the number of years of education; Married is a binary variable indicating if the
individual is married; Income is the monthly income (in Brazilian reais); Expenses is the monthly expenses (in Brazilian
reais); Formal employment is a binary variable indicating if the individual is in formal employment; Informal employment
is a binary variable indicating if the individual is in informal employment; Retired is a binary variable indicating if the
individual is retired or a pensioner; Population is the number of inhabitants of the municipality; Area is the municipality
area (in km?2). The sample covers 2885 households. *, **, *** indicate statistical significance at the 10%, 5%, and 1%

levels, respectively.
Figure 1 presents the adjusted predictions

for capitalization bond holders for each age.

432

Capitalization bond holders have more probability
of having a derogatory mark, especially when the

individual is aged between 45 and 55 years old.
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Figure 1. This graph presents the adjusted predictions for capitalization

bond holders with 95% confidence intervals.

5 Conclusion

Moore (2003) argues that individual
levels of financial literacy cannot be measured
directly. For this reason, he recommends the use
of proxies to identify whether the individual has
satisfactory financial literacy. In this paper we use
a common bank product to measure financial
literacy, following Santos et al. (2018) in using
capitalization bonds as a proxy for financial literacy.

Our main result is that individuals that
have invested in capitalization bonds have
between 57% and 143% more chance of having
a derogatory mark depending on the choice of
controls. We use a bank loan dummy to reduce
the possible endogencity between capirtalization
bonds and derogatory marks through joint sales.
The individual’s inability to understand how
savings and investments work has an impact on
how they manage their debt.

We find other meaningful insights to
explain the probability of a derogatory mark on
a customer’s credit history: older individuals have
16% more chance of having a derogatory mark,
but this marginally decreases by 1%; married

individuals have 40% less chance; individuals

with a higher income have 15% more chance;
formally employed individuals have a slighter
higher probability of having a derogatory mark
than informally employed ones; and retired
individuals have at least 178% more chance of

having a derogatory mark.
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