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Abstract: Financial literacy is admittedly a key element for the adequate use
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1 — Introduction

It is an established fact in literature that financial development and economic
development go hand in hand (see, for example, Levine, 1997). One blazing display of
this understanding by policymakers is the fact that 6 of the 17 United Nations Sustainable

Development Goals to be achieved until 2030" rely partially on financial services.

In order to reap the benefits from financial services, individuals need to have
access to financial products and to be able to use them in a way that enhances their choice
set and improves their expected outcomes. They need, for instance, a set of skills to use
credit properly to smooth shocks instead of becoming prey of overconsumption. This is
why countries are recently devoting resources to measure and improve financial

knowledge and attitudes of the population.

In spite of the ongoing significant progress in the field, some questions remain not
fully answered. What are most relevant questions to ask in surveys about financial
knowledge and financial attitudes? How to combine them in indexes that allow analysts
to measure improvement along time and compare populations? At the same time, how to
select the right targets for financial educations programs? In this paper, we argue that
financial behavior outcomes should play the main role in providing guidance for this

research, since they are the bridge to improved welfare.

We propose to address these themes with a new methodology that estimates a
system of equations with behavioral outcomes related to financial inclusion as a function
of knowledge, attitude and control variables. Our first contribution is to generate a
framework to aggregate survey questions into outcome-relevant indexes. This differs

greatly from the techniques that the literature has used so far, as we discuss in section 2.

The second contribution, relevant for financial education policy, is simplifying

comparison between the benefits that may be reaped from enhancing different aspects of

! See http://www.un.org/sustainabledevelopment/sustainable-development-goals/ . The goals that rely
partially of financial services are: (1) No Poverty; (2) No Hunger; (3) Good Health and Well-Being; (5)
Gender Equality; (8) Decent Work and Economic Growth; and (9) Industry, Innovation and Infrastructure.




population knowledge (or attitude). We argue that this may be achieved by using the
policy-effective factors that we build as intermediate policy targets.

A third, more limited, contribution we offer concerns the search for econometric
instruments. As we discuss in the next section, the literature has struggled to find adequate
econometric instruments to deal with endogeneity in estimations that use behavioral
outcomes and knowledge or attitude explanatory variables. We take advantage of the
system structure to select instruments from the original set of controls, and show that they
have similar performance than most additional questions or natural experiments used in

the literature.
Bherman et al. (2012) understand the term financial literacy as “the ability to

process economic information and make informed decisions about household finances”.
A growing line of papers? has structured the study of financial literacy and its relationship
with financial behavior in frameworks that fit the Knowledge-Attitude-Behavior (KAB)
approach. Schrader and Lawless (2004) explain in detail the KAB framework.
Knowledge refers to all information that individuals have. Attitudes (which seem to be
the most complex to define) are generally understood as concerning how people feel
(emotional), although the authors point out that they may include some aspects relating
to knowledge (beliefs) and to behavior (predispositions)’. Finally, behaviors are
observable actions. The authors find in the literature that the relationship between
knowledge and behavior may be reciprocal and dynamic, but it seems that the literature

generally understands one affecting the other through attitudes.

Generally, policymakers expect changes induced though financial education
initiatives to be able to affect financial knowledge, which in turn, should affect attitudes
and behavior. This fact divides the problem into two parts: linking educational actions to
knowledge, and liking knowledge to all the rest. This paper focuses on the latter, and thus,
assumes it is possible to affect knowledge!. We argue that the measures financial
knowledge offered by the literature may be misleading for policy design, and may result
in programs that address different contents in a way that fails to consider the importance

they have for policy targets. Our results support this view.

Consider the simplified motivational example of a policymaker with two

objectives regarding financial behavior: she would like people to have some sort of bank

2 For example, van Rooij et al. (2011) and Bachmann and Hens (2015). Lusardi and Mitchell (2014)
includes a survey.

3 Hung, Parker and Yoong (2009) draw attention to the fact that attitudes are derived, at least in part, from
preferences.

4 See Lusardi and Mitchell (2014) about papers on interventions and their results.



account and to plan for retirement. She is aware of two abilities that contribute for people
to behave that way: being able to perform compound interest calculations and knowing
that inflation affects the purchasing power of savings. These are tools to obtain behavioral
goals. Since resources are scarce, the policymaker is trying to decide which of these two

abilities will be targeted by a financial education program.

Some different configurations may arise from this example. First, as depicted in
Panel A of Figure 1, it is possible that, say, performing compound interest calculations
increases the probability that an individual plans retirement while being innocuous for the
probability of holding a bank account, whereas the inverse happens for knowing about
inflation. Then, there is a tradeoff between goals, and the choice of the tool will depend
upon which behavioral objective is regarded as more important. Defining that is very

complex, since it should reflect preferences.

Yet, as depicted in Panel B of Figure 1, the situation is quite different if both tools
affect the objectives in a “similar” way. Then, there is no tradeoff between objectives and
the decisions hinges only on comparing the tools effectiveness with their cost. If being
able to perform compound interest rate calculation increased the probability of
individuals having a bank account and of planning for retirement twice as much as
knowing the consequences of inflation, and teaching both to the population costs the
same, the policymaker would choose to teach compound interest. As we point out in the
next section, the literature usually builds constructs that resemble Panel B, but researchers

do not check if data supports it.

In this paper, we propose a way to test in data® which of these two situations is
relevant for the setting and, if the one in Panel B applies, the technique results in a relevant
combination of the variables. Since many of the goals in financial behavior are related, it
makes sense that at least some tools have “similar” impacts on many of them, and this

simplifies policy choice a great deal, as we show in section 3.

> A drawback, prevalent in most of literature relating financial knowledge (or literacy) to inclusion, is
endogeneity. We come back to that point ahead.



Figure 1 — Comparing Benefit-Cost analysis both settings
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This discussion is also relevant for the definition of indexes that measure financial
knowledge or financially desirable attitudes. If we have available the survey answers for
a set of questions regarding financial knowledge, the simplest and ex ante most reasonable
way to compute a score by summing the number or right answers. We also do this in the
section 4, where we explore the data. However, if we find out that the “compound
interest” question has twice the impact on policy goals of the “inflation” question, we
should give the former a weight twice as large as the latter, in order to obtain an index

that is more meaningful in predicting the financial behavioral outcomes.



We estimate knowledge and attitudes factors that explain the most out of the
financial behavior outcomes®. We call these policy-effective factors. This is a very
different approach than using traditional factor analysis, which relies on the communality
of variable groups, whereas the methodology we propose combines variables that
contribute in a similar way to outcomes, without requiring them to be correlated among

themselves.

The next section presents the most relevant literature regarding financial
knowledge measures. Section 3 formalizes a policymaker model in order to show the
gains from using policy-effective factors and how to estimate them. In section 4, we
explain the Brazilian dataset, make some international comparisons and explore it with
traditional factor analysis. Section 5 presents the empirical results of the new technique
and section 6 addresses endogeneity. Section 7 concludes. Details about the dataset and

a complement of the estimations are available in the appendices.

2 — Literature

Lusardi and Mitchell (2014) provide a comprehensive survey of the literature
concerning several aspects of financial literacy. Our work relates to the literature that
investigates whether high financial knowledge and good financial attitude measures
predict desirable behavior outcomes. In short, several studies document that the level of
financial knowledge (measured in different ways) relates to holding precautionary

savings, planning for retirement, using less costly financing and avoiding fees.

In this section, we focus another aspect: how literature combined survey questions
into knowledge and attitude measures. In the case of financial knowledge, there are two
direct ways of doing this. First, authors have used the definition of a dummy variable that
takes on the value of one if the individual gets all the questions right and zero otherwise.

This approach is taken, for example, in Lusardi and Mitchell (2011)”. Since this is

6 A further gain comes from the fact that one may be concerned about a certain subject being
overrepresented in surveys, when there are potentially similar questions. If the answers to two questions
are highly correlated, naturally the econometric estimation of equations explaining outcomes requires the
exclusion of one.

7 Check Lusardi and Mitchell (2014), table 2, for a list of papers that employed this approach around the
world.



generally applied on a short list of questions (the first three in Lusardi & Mitchell, 2008
have become classics), which address the pillars of financial knowledge, it makes sense
to give 0 to anyone who is unable to get all questions right. The main caveat is that while
everyone being assigned 1 had actually the same answer profile, there is heterogeneity in

the group getting 0, which is lost by the measure.

This calls for the other widely applied method of turning answer profiles into
scores: giving 1 point for every questions properly answered. Atkinson and Messy (2012)
and Finke et al. (2011) compute measures based on this sort of score®. This approach has
the merit of preserving some heterogeneity and being more appealing to surveys with
longer lists of questions. If you were to ask ten questions, you probably would not want
to group people who erred just one of them together with those that got all wrong. The
problem with this way of computing scores is that all questions get the same weight. Then,
everyone that gets 4 right answers is attributed the same score, no matter which subset of
the financial knowledge body the person is signaling to know, and it is hard to believe

that all of them matter the same.

The very same body of literature provides examples to support the view that this
is not the case, as we show in table 1. These papers analyze the relationship between
retirement planning and financial literacy. All of them use three questions (assessing the
knowledge of interests, inflation and risk diversification), compute both of these common
scales and use them as explanatory variables in regressions’. Additionally, they perform
the same regressions adding separate dummies for the right answer in each of the
questions. Assume for a moment that you are a policymaker in one of these countries,
concerned with promoting retirement planning in the population and there is a tight
budget constraint. Then, you might be inclined to investing resources in improving
knowledge related to only one of these questions. And it might be that this particular
population knows little about inflation and that this was a relatively cheap piece of
knowledge to address effectively with, say, a media campaign. But looking at the
individual question estimates could prevent what would probably be a policy mistake,

since people that know relatively more about inflation do not perform better in retirement

8 Hung, Parker and Yoong (2009) provide a table including several papers and the scales they used.
® They also perform regressions that deal with the endogeneity issue, but then we do not have the
coefficients of the separate questions to make this point.



th

planning than the others, all else constant . Unfortunately, many papers do not present

disaggregate questions coefficients. What inspires the approach we propose in this paper

Table 1 — OLS Regressions of Retirement Planning on Financial Literacy Variables

Reference Alessie, et al. Lusardi Bucher-Koenen, Agnew et al.
(2011b) and and Lusardi (2013)
Mitchell (2011)
(2011)
Country Netherlands USA Germany Australia
Coefficients
(1) All correct criterion 0.126%** 0.091%** 0.06 0.123%**
(2) Count of right answers criterion 0.101%*%* 0.043%** 0.04** 0.059%***
(3) Separate dummies for right
answers (included simultaneously)
Interest question 0.173 %% 0.009 0.01 0.054
Inflation question -0.00621 0.042 0.04 -0.022
Risk diversification question 0.142%%% 0.078** 0.06 0.135%**

Note: OLS estimates with controls. ***P<0.01,**P<0.05, *P<0.1.

is noticing that the regressions with a sum of points in line (2) are a restricted version of

the estimations with one dummy per question in line (3) of table 1.

Still, a line of reasoning could be that these question only capture a sign from an
inherent non-observable stock of financial literacy and, thus, the analysis of individual
questions does not make sense. However, the common measures we presented before are
not fit for these analysis. Although this path has been less frequent, some studies used
factor analysis as way to group questions that are correlated, for example Lusardi and
Mitchell (2007b) and van Rooij et al. (2011)!!. This is useful since it avoids arbitrarily
summing points and, at the same time, accounts for the answers as possibly resulting from
different pieces of underlying knowledge. However, this approach emphasizes
commonality among variables, and this may be a drawback if we are interested in
behavioral outcomes, because if all variables are highly correlated (which is good as long
as factor analysis is concerned), it may mean that other uncorrelated dimension might add
discriminatory and explanatory power'?. Behrman et al. (2012) make an interesting

progress on this issue, proposing a measure of financial knowledge based on a two-step

10 In the case of all right criterions, one could argue that the different pieces of knowledge one matter in the
presence of one another. To pursue the testing of this hypothesis, one should compare the all right dummy
results with those single question dummies plus their interactions.

' Huston et al. (2012) use this approach to compute a financial sophistication proxy.

12 One alternative to address this issue in line with what we propose in this paper would be to uses canonical
correlations to produce knowledge and attitude factors by maximizing correlation with behavior outcomes.




procedure: the first generates weights that punish more the individuals who get wrong
something that most of others get right, while the second uses principal components

analysis to take into account correlation between questions.

We propose that it is more useful to have a measurement of financial knowledge
that can combine different (potentially uncorrelated) signals of knowledge and weight

them according to their importance in predicting behavior.

3 — Model and Econometric Implementation
3.1 - Model
Assume a policymaker with an objective functionY = f(yy,y,, ..., ), where
[V1, Y2, -, Yn] is a vector of behavioral outcomes.
Now, imagine that the y; are affected by policy variables [xq, x5, ..., X,,] in the
following manner (for simplicity, we temporarily ignore controls):
y1 = 91(a11% + appXx; + o+ aymxm) + &

V2 = g2(Az1%1 + AxpX3 + -+ AamXp) + & (1)
Yn = gn(anlxl + ApaXy + 0t QX ) +é&n

where, g;(+) are possibly nonlinear functions and &; are zero mean random shocks, which

may be correlated to one another but are independent of the x;.
Finally, assume that increasing x; by one unit has a cost p; and the policymaker’s

budget is limited to amount B .
Assuming regularity conditions, first order conditions of the policymaker’s

problem are given by:
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where j = 1,...m.



While comparing two instruments, this implies a no arbitrage condition given by:
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The implementation of such solution in a real context requires full knowledge of
function Y'(+) and of the specific impacts of each x; on each y;. Thus, from a surface in
R™, the policymaker needs to find the best attainable outcome in R™. This situation

corresponds to Panel A of Figure 1.

But what if objectives happened to be somewhat aligned, as in Panel B of Figure

1? In particular, instead of (1), assume:

V1= 91(r1(c1xy + cxp + 0+ Ccpxpy)) + &
V2 = g2(y2(c1x1 + Coxp + -+ Cppxp)) + & 3)

Yn = gn(yn(clxl Tt CpXp + o+ mem) ) + &

Then, the first order condition implies:
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Hence, given that (3) is a restricted version of (1), if such restriction of the problem
is not rejected by data, it is useful to employ this latter version, since (4) is much simpler
than (2). It dispenses with the full knowledge of Y () and, at the time of decision making,
all that matters is how each x; affects the intermediate target or, as we call it, policy-

effective factor:

f=lcaxi+ cxy+ -+ cpxp] (5)



3.2 - Econometric Implementation

Since in our dataset the behavioral outcomes are binary, we model outcomes as

coming from a logistic distribution'?, thus, each equation in (1) takes the form:
1
E(yi/X) = g:(X) = 9(XB:) = =5,

(6)
XPBi = ajo + DPp; + KPyi + ABai

where X represents the matrix of regressors, which we break down into a vector of ones,
a matrix of demographic controls (D), a matrix of knowledge variables (K) and a matrix

of attitude variables (A4 ).

We estimate a system with i = 1, ...,12 using nonlinear SUR, with robust standard
errors. This allows us to implement directly restriction Wald tests to verify if the
coefficients of a knowledge (or attitude) variable are proportional the coefficients of
another variable along the equations of the system, i.e. if we can write (1) as (3). In case
the hypothesis of proportional coefficients is not rejected, both variables generate a factor.

Then the inclusion of other variables in the factor is tested along the same lines.

Coefficients that multiply variables inside the factors are estimated using all
equations, while a coefficient multiplying a factor is unrestricted in each equation.
Identification requires fixing one of these coefficients. We choose to set the coefficient
of each factor in the first equation equal to one. At each step the inclusion of all remaining
variables in the factors are tested, and we select the next variable to include using two
criterions: we give priority to variables that are significant in a larger number of equations

and that result in not rejection of the inclusion hypothesis with higher p-value.

In terms of equations, consider system (6) in the current application and, assume,

in particular, that we are building a knowledge factor. Two knowledge variables were

13 We choose this distribution because it yields a closed form cdf (unlike the Gaussian distribution), while
it keeps generally desirable properties like not producing estimated probabilities outside the [0,1] interval
and a decreasing pdf as the argument moves away from the mean.



already determined to belong in it, while other two are still candidates. Then, the system

would look like:

y1 = g(ayo + Dfpy + 1ciky + c2k3] + agsks + ajaks + ABgr) + &
y2 = g(azo + DPpy + v2lciky + coka] + apzks + azaky + ABgr) + & (7

Yn = 9(ano + DBpn + Ynlcrky + coka] + ansks + anaky + Afar ) + &
At this point, we would want to test if k3 may be included in the knowledge factor

currently formed by [c;k; + c,k;], and the null hypothesis would be:

1 _a13 1 _a13 1 _a13
Hy—=—,—=—;..;, —=— (7)

Y2 azz V3 ass Yn ans

Since the system is quite large (fully unrestricted estimation would mean too many
parameters) we employ stepwise procedure. First, we include only controls, and exclude
the ones that are not significant at 10% confidence interval. Then we include knowledge
variables and specify the knowledge factors, excluding them from the equations in which
they are not significant. Then we proceed in the same way with attitude variables. Finally,
we test the inclusion of knowledge and attitude variables that are not included in factors.
After each inclusion of a variable in a factor, the significance of the modified factor is

tested again in all equations, and the whole system is cleaned of not significant variables.



4 - Data and the Brazilian Landscape

Adequately measuring financial knowledge is complex issue. Given that most
measurements are implemented using surveys and asking people what they know and
how they feel about statements, not only deciding which aspects to try to assess, but also
the wording of questions!* and how the subjects are approached may dramatically
influence the outcomes. We start our empirical application from OECD/INFE survey,
which is already the result of substantial research in relevance of questions and design,

and we estimate a nonlinear equation system model, using the 2015 application for Brazil.

In 2009, a group of specialists from OECD/INFE developed the first version of a
survey aimed at measuring the degree of financial education in populations of different
countries. The core of the survey inquires about financial knowledge, attitudes and
behavior regarding several aspects of financial education and includes questions about
household budget, money management, short and long run financial planning, as well as

about how financial products are chosen.

The OECD/INFE survey provides a framework to survey financial capabilities,
and its use in several countries is of the utmost importance, since it is building a large set
of internationally comparable data. This methodology was initially applied in 14
countries: Albania, Armenia, Virgin Islands, Czech Republic, Estonia, Germany,
Hungary, Ireland, Malaysia, Norway, Peru, Poland, South Africa and the United
Kingdom. In 2015, following a directive from INFE’s technical committee, OECD
performed a second international comparison. The instrument was used in 30 countries in
order to gather information and guide policy regarding the theme, including Brazil for the

first time.

In Brazil, the survey was conducted by a partnership among Banco Central do
Brasil, Serasa Experian and IBOPE inteligéncia. A sample of 2.002 individuals,
representative of the Brazilian population older than 16 years was surveyed. Sample
representativeness was obtained using a three-stage stratification by conglomerate. Each

federation unit was considered a stratum'>. In the first stage, municipalities were drawn

14 See van Rooij et al.
15 Except for Acre, Amap4 and Roraima which were aggregated in a single stratum because their small size
in terms of population and the difficult access.



while, in the second stage, census tract conglomerates'S. Finally, in the third stage, from
each selected conglomerate, households were drawn such that a criterion of quotas
according to gender, age, education and activity sector was met. This makes the sample

self-weighting.

The OCDE/INFE survey comprises 40 questions, out of which 31 constitute a
minimum mandatory core to be applied by all countries that participate in this second
international comparison”. The Brazilian version includes, additionally to this core, other
16 questions intended, on the one hand, to assess the use credit instruments and to qualify
this use according to the financial health of the households and, on the other hand, to
complement information about savings and financial knowledge considered relevant at
the national level. Nine of these questions allowed us to identify more precisely financed
goods and knowledge of the surveyed individuals. Appendix I displays these additional

questions.

Appendix II presents the frequency distribution of the profile variables for the
surveyed sample. Generally speaking, the distribution according to gender, income level,
federation unit and municipality of residence size are adherent to data obtained from the
2010 census, thus confirming the representativeness of the sample for the Brazilian
population. When the age dimension is considered, the sample results are close to the
census data, except for the most extreme groups: the group of 16 and 17-year-olds is
slightly subsampled (they represent only 1% of the sample while the participation in
Brazilian population is 4.8% in the corresponding group), while the group aged 55 or
more have a sample participation 2.8% above the one observed in the 2010 census
(20.4%). Finally, in what concerns education, the sample is slightly more educated than
the population, featuring a participation of only 33.2% of individuals with no formal
education, while in Brazilian population this figure is of 45.2%. On the other hand, the
group with complete secondary school represents 38.6% of the sample, against 26.4% in

the 2010 census data.

16Census tracts were elaborated by IBGE. They constitute the smallest territorial unit, formed of continuous
land, entirely contained in a rural or urban area, and with an adequate dimension for the operationalization
of surveys. The whole set of census tracts covers all the national territory. For a description of the
methodology used in their design, see IBGE(2013), pp 377-381.

17 More detailed information about the OCDE / INFE survey can be found in INFE (2015).



The behavior variables (appendix III) comprise information regarding saving
habits, whether the family keeps a budget, retirement planning and resilience to
unexpected shocks, in addition to the use of financial products. It interesting to note that
when individuals were directly asked if they save, approximately one third of them
answered yes. This number rose to 43.9%'® when this question was asked so as to
explicitly account for savings in the financial system and also for alternative strategies
(e.g. keeping cash at home, having money kept by a relative, partaking in informal saving
groups, storing goods, etc.). The information about resilience to shocks seems to confirm
the one about savings obtained by the direct question. This may imply that alternative
saving strategies are smaller than monthly income or present some sort of illiquidity. Only
449% of the surveyed individuals claim to monitor household finances using a budget. As
for retirement planning, in Brazil formal employees contribute compulsorily to the
official social security program. When we exclude these, only 35.8% of the surveyed
individuals spontaneously plan for retirement. Finally, credit cards are the product that
reached the widest adoption in surveyed individuals (45%)'?, followed by credit given by

retailers to their customers (23.4%) and savings accounts (20.3%).

Turning to knowledge variables®, the OECD/INFE survey features a question
asking the individual to assess his own level of financial knowledge and other 8 questions
regarding subjects from basic arithmetic to notions of inflation, risk and return and
investment diversification. In Brazil, in addition to these, other 4 questions about
knowledge were included, aiming to evaluate daily life issues, like notions of consumer

rights and current level of inflation (economic outlook).

In order to compare the percent of right answers in the Brazilian sample,
considering knowledge questions, with the results from other countries presented in
Atkinson and Messy (2012), graph 4.1 depicts minimum and maximum frequencies
obtained from the OECD survey for the set of 14 countries that participated in the first
international survey. Further, in this direction, we compute another indicator for

compound interest knowledge (similar to the one in Atkinson and Messy,2012), which

18 Obtained from the use of at least one of the instruments.
19 We comment some more about the credit card market in Brazil in section 6.
20 In Appendix IV we present the sample frequency distributions.



requires both this question and the one about interest and principal to be right. We call

this indicator “compound interest — double right”.

Graph 4.1 - Frequency of right answers — Knowledge variables

120%

100%

Sas g=k 90% 89%

BO%

60% 58%
505
40%
30% 27%
206 18%
0%
A A, . * . . o
& & & < & & ¢ & 0 g
& & § o & o <& & & & & & &
& & 8 Q) & & & & & & = = &
@O‘E‘ & O = A & o \\O‘(\ il S & &
o 3 o & & & & =2 3 o <
< & o d < R ol G 5
& &€ g & & 9 S
& & g &
d &
O‘\ Q\’
& K
S IS
& &
o

*Questions present in Atkinson and Messy (2012).

The comparison with other countries is uneven along indicators. In some cases,
the performance is close to the best from the group of the other 14 countries (as in the
questions about division and investments), while in others, the behavior nears the worst
outcomes (like for the definition of inflation, calculation of interest and principal and

compound interest).?!

In order to build a simple indicator for the knowledge level, we attribute a point
for each right answer, thus generation a score that may vary between 0 a 12. Since we
seek to understand the relationship between behavior and knowledge, for each financial
behavior variable we break the sample in two (whether the behavior is reported to happen
or not) and perform t tests to compare the average of the knowledge score between these

groups. Except for the use of retailer credit and for saving out of the financial system,

2l The comparisons of results regarding questions about division, value of money over time, interest rate
paid in loans, calculation of interest and principal and compound interest, must be viewed with reservation.
In the 14 countries that participated in the first survey, these questions were open, while in Brazil these
were multiple-choice questions.



always the group that uses the financial product in question or presents a desirable
financial behavior (making a household budget, being resilient to unexpected shocks and
planning for retirement) presented a higher score than the one obtained by the other group,
in which these characteristics are absent. Although these results cannot identify causality,
they point towards the existence of a relationship between financial behavior and financial

knowledge of these individuals.

Table 4.1 — Comparison between the knowledge score and behavior variables

X . Not Yes significance
Behavior variables
Use of credit cards 7.4 8.2 <0.001
Use of checking account overdraft 7.7 8.3 <0.001
Use of payroll consigned credit (wage collateralized) 7.8 8.2 0.01
Use of general purpose financial system loans 7.7 8.1 0.011
Use of retailer credit 7.7 79 0.202
Use of vehicle financing 7.7 8.5 <0.001
Use of savings account 7.6 8.4 <0.001
Making a household budget 7.6 8.0 <0.001
Saving 7.6 8.3 <0.001
Saving in the financial system 7.8 79 0.285
Saving out of the financial system 7.6 8.4 <0.001
Prepared to face and unexpected shock without 76 8.3 <0.001
resorting to borrowing
Plans for retirement 7.7 7.9 0.006

Finally, we present the distribution of attitude variables in appendix V. In order to
make comparisons between questions more direct, we adopted for each of them a score

ranging between 1 and 5, increasing with the desirability of the answer.



Table 4.2 — Attitude Variables Factorial Analysis

Factors Initial
Attitude variable 1 2 3 4 5 communality
0.762 -0.007 0.038 0.139  0.095 0.611
-0.759 0.094 0.020 -0.080 0.136 0.611
0.693 0.028 0.179 0.063 0.327 0.623
0.671 0.103 0.265 -0.004 0.376 0.672

0.576 0.102 0.238 -0.047 -0.193 0.438

0.564 -0.106 0.130 -0.053 0.241 0.407
-0.528 0.327 0.102 0.041 0.204 0.440
Q1B_14) Money is there to be spent -0.144  0.695 -0.114 -0.079 0.006 0.524
Q1B_11) I tend to live for today and let tomorrow take 0.063 0664 -0207 -0.059 0004 0.491

care of itself
Q1B_1) | find it more satisfying to spend money than to
save it for the long term

Q1B_2) | prefer to pay for a purchase in instalments
than to wait until | have the money to pay for it upfront.
Q1B_6) | tend to shop in an immediate and
spontaneous way, without thinking a lot

-0.077 0.638 0.135 0.316 -0.110 0.543

-0.041  0.532 0.057 0.184 0.134 0.340

0.093 0483 -0.106 0.427 0.031 0.437

0.019 -0.123 0.753 -0.063 -0.020 0.586

0.308 -0.100 0.656 0.102 0.016 0.546
0.237 0.014  0.465 -0.202  0.372 0.452
Q1B_5) When | b.uy someth.mg, | generally choose a 0163 0035 -0176 0748  0.085 0.625
brand that my friends/relatives will approve of.
Q1B_4) | admire people who own goods, like expensive 0051 0154 0077 0722 0031 0.555
clothes or luxury cars
-0.007 -0.070 0.063 0.045  0.626 0.403
0.082 0.232 -0.139 0.287  0.602 0.525
0.116 0.079 0.500 -0.216 0.525 0.592

We employ factor analysis to identify set of constructs that may underlie sets of
variables. Results are shown in table 4.2. Even though this analysis does not present
adequate results, given the small portion of variability explained by the factors and the
low communality of many variables (total variance explained by the set of factor is only
68%, with a Cronbach’s Alpha of 63%, indicating that the variables do not measure a
common underlying factor), it allows us to identify some groupings. The first one,
composed of items 3, 7,8,9,10,15 and 16 of question 1B seems to relate to financial
management, while items 1,2,6,11 and 14 share the common idea of concern with the
current situation as opposed to the future (carpe diem). Items 12, 13 and 19 reveal an

underlying factor of planning ability. Items 4 and 5 seem to convey the idea of appearance



/ social status and items 17, 18 and question 15 reveal the concern with the financial
situation. It is useful to have these groups for comparison. As we show, the technique we

propose in this paper groups variables in a very different fashion.

5 - Results

We present the results of applying our technique to the Brazilian OECD/INFE
dataset divided accordingly to our main two contributions. In subsection 5.1 we display
the composition of the knowledge and both the attitude factors that we identify in the
data. We are interested in them as financial knowledge and attitude measurements. We
also explore the distribution of these factors along controls that are widely used in the

literature.

In section 5.2 we show the coefficients that multiply the factors in each equation,
which contribute in analyzing the relationship between the financial knowledge and

attitude factors and the behavioral outcomes.

5.1 - Factors

Again, we draw attention to the fact that we reverse the scale of some explanatory
variables in order to make their values increase as they assume more “desirable”
outcomes. This is meant only to make interpretation more direct. Tables 5.1.1 through
5.1.3 present the coefficients in the policy-effective factors, i.e., the ¢; in equation (5).

We identify one factor for knowledge and two factors for attitudes.



Table 5.1.1 — Questions entering the Financial Knowledge Factor

Value Coefficient OECD
Question .
assigned (Std. Dev.) survey

Suppose 3 friends win together R$1500 in a lottery. If they dummy =1 0.9841652"*""
decide to share the money equally, how much does each one if right Yes
get? (3 alternatives or not know) & (0.2397367)
A good way to control monthly expenditure is to make a budget. dummy =1 0.2699594° No
(True or false) if right (0.1585419)
Having the information about the interest included if a sale is dummy =1 0.7296669™" No
made in instalments is a basic consumer right. (True or false) if right (0.2271173)
In Brazil, in 2013 what was the level of inflation? (3 alternatives dummy =1 0.4625293"" No
or not know) if right (0.0978709)
How would you rate your level of financial knowledge on a scale
of 1to 5 where 1 is not at all knowledgeable and 5 is very 0.2480314™""

2 1 through 5 Yes
knowledgeable? (0.0506277)
(1 through 5, not know or refusal)
Suppose you borrow R$100 from a friend and pay him back dummy =1 0.3791915""
R$100 after a week. How much interest have you paid on this . Yes

- if right (0.1286657)

loan? (3 alternatives or not know) :
An investment with a high return is likely to be high risk. (True or | dummy =1 0.3570646™" Ves
false) if right (0.1301839)

P koK

significant at: 0.1%,

1%, “5%, "10%

Endogeneity aside, from Table 5.1.1 we can infer, for example, that the ability to
divide is 3.6 times more effective in increasing the factor than knowing that is a good idea
to have a budget. This result, with heterogeneous weights for the questions and some not
entering the factor, reinforces our view that attributing one point for each right question

would produce a misleading measure to inform policies.
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Table 5.1.2 — Questions entering the Financial Attitude Factor 1

T
100

Value Coefficient OECD
Question .
assigned (Std. Dev.) survey
nanci 5 0.2529825™""
How would you rate your level of financial stress? (1 through 5, 1 through 5 No
not know or refusal) (0.0498475)
: ; ; 0.1129368™"
| keep a close personal watch on my financial affairs (How much 1 through 5 Ves
do you agree) (0.0437404)
| prefer to pay for a purchase in instalments than to wait until | 0.0636214""
have the money to pay for it upfront. (How much do you 1through 5 No
disagree) (0.0315477)
| find it more satisfying to spend money than to save it for the 1 through 5 0.1067225 Yes
long term (How much do you disagree) (0.0333349)
0.1110599"
| have too much debt right now (How much do you disagree) 1 through 5 Yes
(0.0350242)
iofi i i il situati 0.1346513™""
| am satisfied with my present financial situation (How much do 1 through 5 Ves
you agree) (0.0353915)

okok K ko

significant at: 0.1%,

1%, *"5%, “10%




We use the minimum and maximum theoretical values of the knowledge and
standardize it to vary between 0 and 100, we obtain the distribution in Graph 5.1.1,
corresponding to a mean of 71.58203 and a standard deviation of 16.40562.

Table 5.1.2 contains the questions used to compute attitude factor 1 and their

coefficients. Interestingly, these questions are concentrated in the topic of expenditure

control and the perception of financial welfare and indebtedness.

Graph 5.1.2
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Following the same standardization procedure used for the knowledge factor, we

obtain the distribution in graph 5.1.2 for Attitude 1 coefficient. It presents a mean of

56.17893 and a standard deviation of 15.53539.



Table 5.1.3 — Questions entering the Financial Attitude Factor 2

Value Coefficient OECD
Question )
assigned (Std. Dev.) survey
In general, | feel capable of managing my personal 0.1002954™"
. & ! P ging my p 1 through 5 No
finances by myself (How much do you agree) (0.0345982)
How confident are you that you have done a good job of making 1 through 5 0.0875806™" Yes
financial plans for your retirement? (How much do you agree) & (0.0314241)
| set long term financial goals and strive to achieve them (How 0.0573925™
1through 5 Yes
much do you agree) (0.026377)
Money is there to be spent 1 through 5 0.0738186 Yes
(How much do you disagree) (0.0285882)
0.0988449™"
| pay my bills on time (How much do you agree) 1through 5 Yes
(0.0351348)
My financial situation limits my ability to do the things that are 1 through 5 0.0672984 Yes
important to me (How much do you disagree) & (0.0271841)
I must admit that | purchase things because | know they will 0.0662278"*"
impress others (slightly different phrasing??) 1through 5 Yes
(How much do you disagree) (0.0265752)

okok K ko

significant at: ©** 0.1%, *"1%, “"5%, "10%

Table 5.1.3 contains the questions that the procedure selected for attitude factor 2.

In this case we notice the main common topic is planning.

Graph 5.1.3 displays the distribution for the standardized Attitude 2 factor, which
has a mean of 56.29458 and a standard deviation of 12.72397.

Correlation between factors is low. It is 0.09 and 0.20 between the knowledge
factor and, respectively, attitude factors 1 and 2. We would expect the correlation to be
high between both the attitude factors, since we relate control with the ability to plan, but

itis only 0.49. The observed joint distribution is plotted in Graph 5.1.4.

22 Literal translation is “When I buy something, I generally choose a brand my friends/relatives will approve
of”.
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We follow van Rooij et al. (2011) and show how the factors we identified vary

across demographics in tables 5.1.4 through 5.1.6.

Table 5.1.4 - Knowledge Factor across demographics

Knowledge Factor quartiles

Education 1(low) 2 3 4 (high) Mean N

Illiterate 62.86 18.57 7.14 11.43 53.39701 70
Literate with no formal education 45.45 18.18 9.09 27.27 63.01518 11
Some primary level school 40.82 25.13 19.79 14.26 66.36166 561
Complete primary level school 30.23 19.07 28.37 22.33 71.06362 215
Some secondary level school 24.69 25.93 26.54 22.84 71.72241 162
Complete secondary level school 20.74 23.1 24.79 31.37 74.18523 593
Some university level education 14.04 21.91 24.16 39.89 77.74717 178
Complete university level 8.89 14.44 22.22 54.44 81.26779 180

Pearson chi2(27) = 253.9777 Pr=0.000

Knowledge Factor quartiles

Age 1(low) 2 3 4 (high) Mean N

16-19 years 28.47 22.63 20.44 28.47 71.68813 137
20-29 years 25.86 24.03 23.34 26.77 72.50594 437
30-39 years 23.96 20.88 23.52 31.65 72.92571 455
40-49 years 25.75 23.85 23.85 26.56 72.64131 369
50-59 years 30.8 19.38 21.45 28.37 70.89494 289
60-69 years 33.18 23.04 23.96 19.82 68.28699 217
70 years and older 45.45 24.24 18.18 12.12 63.90118 66

Pearson chi2(18) = 32.0591 Pr=0.022

Knowledge Factor quartiles

Gender 1(low) 2 3 4 (high) Mean N
Female 31.88 23.84 21.32 22.97 69.6275 1032
Male 23.24 20.79 24.63 31.34 73.73244 938

Pearson chi2(3) = 30.3935 Pr=0.000



Table 5.1.5 - Attitude Factor 1 across demographics

Attitude Factor 1 quartiles

Education 1(low) 2 3 4 (high) Mean N

llliterate 8.96 17.91 25.37 47.76 64.19915 67
Literate with no formal education 10 40 30 20 58.28978 10
Some primary level school 24.82 24.46 26.63 24.09 56.10494 552
Complete primary level school 28.91 27.01 24.64 19.43 54.45728 211
Some secondary level school 24.39 31.71 22.56 21.34 55.49169 164
Complete secondary level school 25.57 2539  26.43 22.61 55.36477 575
Some university level education 29.94 24.29 20.34 25.42 55.08551 177
Complete university level 21.47 19.21 22.6 36.72 59.68195 177

Pearson chi2(27) = 55.1231 Pr=0.001

Attitude Factor 1 quartiles

Age 1(low) 2 3 4 (high) Mean N

16-19 years 28.24 27.48 17.56 26.72 55.82609 131
20-29 years 25.93 25 26.39 22.69 55.37239 432
30-39 years 29.53 27.29 22.82 20.36 53.97741 447
40-49 years 27.47 23.63 26.1 22.8 54.73367 364
50-59 years 23.93 225 27.5 26.07 56.97328 280
60-69 years 15.35 24.65 26.05 33.95 61.0329 215
70 years and older 3.13 23.44 26.56 46.88 66.1599 64

Pearson chi2(18) = 58.0052 Pr=0.000

Attitude Factor 1 quartiles

Gender 1(low) 2 3 4 (high) Mean N
Female 29.24 24.38 22.6 23.79 54.82469 1009
Male 20.35 2565  27.71 26.3 57.65775 924

Pearson chi2(3) = 21.8146 Pr=0.000



Table 5.1.6 - Attitude Factor 2 across demographics

Attitude Factor 2 quartiles

Education 1(low) 2 3 4 (high) Mean N
lliterate 2078 2597 3117 22.08 56.76947 77
Literate with no formal education 16.67 50 0 33.33 57.27187 12
Some primary level school 26.04 2760  24.31 22.05 55.35406 576
Complete primary level school 3257 2156  22.48 23.39 54.31464 218
Some secondary level school 2952 2952 247 16.27 53.51446 166
Complete secondary level school 2277 2766  26.98 22.6 56.33316 593
Some university level education 26.67 1833  25.56 29.44 56.84166 180
Complete university level 16.11 1056  24.44 48.89 63.32364 180

Pearson chi2(27) =112.9513 Pr=0.000

Attitude Factor 2 quartiles
Age 1(low) 2 3 4 (high) Mean N
16-19 years 34.53 28.78  23.02 13.67 52.07305 139
20-29 years 26.53 26.98 23.81 22.68 55.45235 441
30-39 years 27.41 25.44 2741 19.74 54.94916 456
40-49 years 25.67 22.46 22.99 28.88 56.76752 374
50-59 years 20 24.07 24.75 31.19 58.39707 295
60-69 years 18.3 22.32 30.36 29.02 58.87992 224
70 years and older 19.18 23.29 20.55 36.99 58.97271 73

Pearson chi2(18) = 48.6349 Pr=0.000

Attitude Factor 2 quartiles
Gender 1(low) 2 3 4 (high) Mean N
Female 27.67 25.29 24.05 23 55.39581 1048
Male 22.01 24.32 26.42 27.25 57.28193 954

Pearson chi2(3) = 11.3231 Pr=0.010

Some general features are worth pointing out. First, the knowledge factor

increases monotonically with the level formal education, whether both attitude factors

follow a U-shaped curve, reaching the lowest averages around complete primary - some

secondary schooling. When age in concerned, although this cannot be separated from a

cohort effect, the knowledge factor follows and inverse U-shaped curve, peaking at



people in their thirties, the same group that displays the lowest average value of attitude
factor 1. Attitude factor 2 seems to generally increase with age. Finally, gender indicates
higher average values for men. Regarding financial knowledge, the general patterns of
these variations along formal education, age and gender are common findings in the

literature, as reported by Lusardi and Mitchell (2014), including van Rooij et al. (2011).

5.2 - Factor coefficients

In this section, we present the coefficients obtained for each factor in each
financial behavior equation. They correspond to the y; in equation system (3).

The knowledge factor is significant and positive in all the equations. Broadly
speaking, in Brazil a payroll consigned credit costs about half of using personal loans and
this cost less than a third than using checking accounts overdrafts. The coefficients
preserve this ordering, meaning that a knowledge factor increase should incentive more

the use of cheaper credit.

As we have mentioned, the desirability of using credit is not clear-cut. While it is
easy to argue that generally having access to credit increases welfare, we cannot say the
same about its usage, especially in environments with high interest rates, given the
possibility of losing control of consumption. Interestingly, it seems that this ambiguity is
captured by the attitude factors. Both attitude factors relate to saving and preparedness
variables, while credit usage variables are negatively affected by attitude factor 1 (control)
and positively affected by factor 2 (planning). Additionally, Factor 2 in not significant for
either checking account overdraft use (the most expensive credit line included) or for

retailer credit, which is most frequently used for consumption.

Another remarkable feature is that financial knowledge and attitude are
significant, while controlling for one another. This rejects the hypothesis that knowledge

affected behavior only by having an effect on attitudes.



Table 7.2.1 — Factor Coefficients in Behavior Equations

Attitude Factor 1

Attitude Factor 2

Dependent Variable Knowledge Factor (Control) (Planning)
1 1 1
Saving last 12 months
(fixed) (fixed) (fixed)
0.810809%**** 0.5789455**** 0.9293637****
Saving last 12 months (instruments)
(0.0974260) (0.1027399) (0.2131022)
0.4281325**** 1.3091600%***
Making household budget
(0.0923696) (0.3887332)

Prepared for unexpected negative income shocks

0.5211094****
(0.1249246)

1.3130260%***
(0.2191498)

0.8395531***
(0.3274245)

Retirement planning

0.1898849**

1.6243480****

(0.0887439) (0.4734712)

0.9408200%**** 0.3341289**

Having a savings account

(0.1690471) (0.1349187)

0.6478369****

Having a credit Card

(0.1289552)

2.207925**** -2.738474**** 4.4134010***

Using payroll consigned credit (wage collateralized)

(0.6258796)

(0.6613689)

(1.5049140)

Use of general purpose financial system loans

0.7825438***
(0.2810842)

-1.6565480%***
(0.3757118)

1.3940450**
(0.6436855)

Using checking account overdraft

0.7450375***
(0.2705077)

-0.9196547***
(0.2930178)

Using merchant credit (carné de loja)

0.2668460***
(0.0963622)

-0.2741989**
(0.1275451)

Vehicle financing

0.7496158**
(0.3106971)

-0.9374941%**
(0.3226879)

1.3069650**
(0.6113097)

significant at: **** 0.1%, ***1%, **5%, *10%

5.3 — Other relevant knowledge and attitude questions

Although the variables of knowledge and attitude that were not presented in the

previous subsections did not enter the knowledge or attitude factors, we allow them to

affect behavior attitudes separately, thus keeping them as extra controls where significant.

We present brief results in Appendix 6.




6 — Endogeneity and Instrumentation

The literature on financial literacy and inclusion has drawn attention to the fact
that attitudes and knowledge variables are probably endogenous to behavioral outcomes.
First, both the regressors and the outcomes may be affected simultaneously from other
variables. This would generate omitted variables bias and the standard way to deal with
it is by including controls, especially demographics, to proxy individuals characteristics

(see, for example, Lusardi and Mitchell,2007a, van Rooij et al., 2011 ).

Secondly, there may be reverse causality since outcomes regarding financial
behavior may affect knowledge and attitude. For example, this happens if having a
savings account helps individuals to learn how to perform compound interest calculations.
Bachmann and Hens (2015) show concern that it might be that, instead of more informed
individuals being more prone to seeking expert advice for investments, it could be that

individuals who use their services become more informed.

Both sources of endogeneity may be addressed by finding a proper set of
instruments, which is a complex task. Some very smart instruments have been found by
the literature. For example, Lusardi and Mitchell (2011) use the mandated financial
literacy high-school education as an instrument for financial literacy to measure its impact
on retirement planning, while Alessie et al. (2011) use as instrument the individual s

assessment of parents and sibling financial knowledge.

In spite of the diversified set of instrument variables employed in different studies,
the pattern of finding an impact (much) larger®® of financial knowledge when using
instruments is recurrent in the literature, as seems to be the general performance of first
stage regressions, which is generally not outstanding*. Our results are in line with these
aspects, although we do not have natural experiments or questions designed to work as

instruments in the survey.

We use the system of equations structure to find exogenous variables that can
become “instruments”. All variables seem ex-ante to belong in the equations. However,

many profile variables (gender, formal education, age, income, activity, size of the

2 For instance, Lusardi and Mitchell (2011) find a coefficient more than 5 times larger when using their
instrument.

24 This happens in Fornero and Monticone (2011), Klapper, et al. (2011), and in Sekita (2011) and Agnew
et al. (2013).



municipality, etc.) are not significant in some equations. This means that a combinations
of these observables, is not perfectly collinear with controls. Intuitively, this is like saying
that we can use as instrument an exogenous variable that was not significant as control in
the endogenous version of the equation. Although we cannot expect much from this
approach, since correlation between these variables and those we want to instrument
(namely the knowledge and attitude) is not foreseeably high, it seems that the

performance of this approach depends on the particular application.

For the present application, a first stage regression of the knowledge factor on
“instruments” (after excluding those with p-value higher than 0.10) attained and R? of
0.16 (and an F statistic of 28.96%%). For the other factors, this was below 0.10.

Thus, we try to explore the instrumentation of the knowledge factor to add some
knowledge about the endogeneity of our previous results. We proceed in the following
steps:

1 — Estimate the endogenous regression presented before;

2 — Obtain the predicted values for the knowledge factor;

3 — Bootstrap steps 3.1 through 3.3%:

3.1 — Regress the predicted knowledge factor against selected controls;
3.2 — Predict knowledge factor in sample
3.3 — Run a nonlinear SUR substituting the predicted knowledge factor for

the combination of variables used to obtain the knowledge factor in step 1.

The results are presented in table 6.1, paired with the previous results for
comparison. Most of the coefficients that multiply the knowledge factors become not
significant. It is hard to tell whether this results from former endogeneity or from the
weakness of the instruments.

However, 5 coefficients are found significant, and all of them seem to indicate a

downward bias in the regression without instruments, following the pattern of many

25 This compares with the first stage results in Alessie et al.(2011a), see their table 6. They use two specific
questions to instrument financial knowledge: how the surveyed individual compares his oldest sibling”s
financial knowledge to his own and how he rates his parents’ knowledge. In first stage regressions with
different definitions of the dependent variable, the authors obtain R? of 0.170 and 0.237 and F-statistics of
9.608 and 19.37, similar to Agnew, Bateman & Thorp, S. (2013). Fornero and Monticone (2011) use other
instruments, with similar performance.

26 500 replications. 464 after failures.



studies, as we have pointed out. Although the literature has emphasized omitted variables
and measurement error as the main possible sources of this bias?’, this is what we would
expect if there were a positive feedback effect from learning by participating in mind.
Suppose increases in financial knowledge increase the chance that individuals present
behaviors related to financial inclusion, but that, once these behaviors take place, people
learn more about the theme. Thus, our dataset would pair the financial behavior with
inflated knowledge, as compared with the knowledge level that “caused” the behavior.
Thus the larger the feedback, the larger (in absolute value) the downward bias in the
regression without instruments.

Our estimations indicate the largest downward bias in the credit-card equation,
which is reasonable since this product has presented very high expansion in the last few
years, representing the first contact with a financial product for many people. Considering
the period between the first quarter of 2008 and the last quarter of 2014, the expansion of
issued general-purpose credit cards was 34% (25% if we consider only cards with at least

one transaction in the preceding year) 2

. Remember, as pointed out in section 4, that this
is the most widely used instrument in the sample (45%). In Brazil, the process for
obtaining a credit card does not involve a long period to obtain a credit score, as opposed
to the US. On contrary, in many situations it is simpler to obtain a credit card than a bank
account. Issuer banks have the incentive to offer credit cards, since the make the
interchange fee revenue on purchases and they do not incur in the cost of the money in
time, since on average, they receive bill payments before they pay merchants. This is very
different from the setting in other countries and has historical reasons related to high
inflation periods in the late 20" century. In addition, high interest rates?® in revolving
credit and several service charges provide extra incentives to issuer banks and make an

30, The estimations also indicate a relevant

environment where customers need to learn fas
feedback to knowledge from making a budget. Still, some coefficients are very close,
namely those in the equations explaining “Saving last 12 months (instruments)” and

“Having a savings account”.

27 See, for example, Behrman et al.(2012)

28 Data from the Brazilian Central Bank, available at http://www.bcb.gov.br/2SPBADENDOS .

2 For example, in the period of 10 to 16 February 2016 the annual percent rates posted by the Central Bank
ranged between 60.59% and 887.04%, depending on the creditor. The Central Bank publishes this
information to aid individuals in financial institution choice.

30 See Agarwal et al. (2008) for an analysis of these incentives in the US.




Table 6.1 — Knowledge Factor Coefficients: Original X Instrumented

Knowledge Factor

Knowledge Factor

Dependent Variable Original instrumented
Saving last 12 months 1 1
(fixed) (fixed)
Saving last 12 months (instruments) 0.810809%**** 0.8604073****

(0.0974260) (0.2217725)

Making household budget 0.4281325**** 0.7621918***
(0.0923696) (0.283045)

Prepared for unexpected negative income shocks 0.5211094**** 0.8257046**

(0.1249246)

(0.3586319)

Retirement planning

0.1898849**
(0.0887439)

-.0241579
(0.3079852)

Having a savings account

0.9408200%****
(0.1690471)

1.090267****
(0.2336668)

Having a credit Card 0.6478369**** 3.64547%**

(0.1289552) (1.175741)

Using payroll consigned credit (wage collateralized) 2.207925%*** 1.439248
(0.6258796) (79.09333)

Use of general purpose financial system loans 0.7825438*** 0.9357506
(0.2810842) (1.983203)

Using checking account overdraft 0.7450375*** 2.176868
(0.2705077) (12.69759)

Using merchant credit (carné de loja) 0.2668460*** 0.3241551
(0.0963622) (0.234084)

Vehicle financing 0.7496158** 5.157396

(0.3106971) (93.91503)

okok K

significant at: 0.1%,

1%, *"5%, “10%




7 — Conclusion

In the present paper, we build a new regression based technique that serves two
purposes. The first one is to combine variables and generate measures of knowledge and
attitude designed to be good predictors of policy objective (behavior) variables, in the
presence of controls. In the case of financial behaviors, this is interesting because it
ensures we are analyzing questions that really matter. When we compare our results with
the commonly used factor analysis for attitude variables, we find that the new technique
selects variables from different traditional factors, without requiring them to be correlated
among themselves and, at the same time, provides a natural way to obtain weights and to
avoid skewing measures with several questions that convey similar information. On the
other hand, factors keep the distributions features along observables found in the

literature.

The other purpose is to provide coefficients that, endogeneity aside, may be used
to compare in a simple and direct way among different policy instruments that influence
different policy objectives. To the best of our knowledge, this is the first paper to use data
from a survey aimed at assessing the financial literacy situation to produce guidance for
policy design®'. In our econometric application, we find that several variables that
indicate behaviors related to financial inclusion are affected in a “proportional” way by
variables of financial knowledge that could be targeted by financial education programs.
This means that teaching people a certain content or stimulating attitude change may serve

many purposes and it is not necessary to choose among them.

At the same time, the technique can be used to provide some guidance about
contents that are not correlated with policy objective, which are less interesting to have
resources spent on, although we should be cautious about endogeneity. The treatment for
endogeneity that we provide indicates the expected downward bias in non-instrumented
estimations, which can be explained by the learning by using financial products or by

presenting other financial behaviors.

Finally, taking advantage of the system structure to find instruments allows us to
obtain instrumented results that are in line with those in the literature for financial

knowledge, both in first stage regressions performance and in the fact that instrumented

31 As opposed to randomized control trials, which design an intervention and the evaluate it. Clearly this
new approach does not substitute RCTs, but it can complement it.



coefficients are larger. The latter result is expected, because of the feedback of inclusion

behavior to financial knowledge.

As a future research agenda, it would be interesting to apply the technique to other
datasets, where we can find some genuine instruments to obtain improved results

combining both approaches.

Furthermore, we believe the technique we propose is flexible enough to be applied
to several other settings, by adequately choosing the function relating the factors and
controls to the outcomes. Thus, event count could be represented as Poisson and a Gamma
distribution could be used for strongly asymmetric outcomes. Interesting applications
would be relating economic outlook variables and profile variables to delinquency;
relating organizations structures (like governance, management type, supplier structure,
human resources policy, etc.) to firm performance (profitability, market value, growth,
market share, etc.); or combining expectation variables into factors that predict

macroeconomic outcomes, like inflation, unemployment and investment.



References

Agarwal, S., Driscoll, J. C., Gabaix, X., & Laibson, D. (2008). Learning in the credit card
market (No. w13822). National Bureau of Economic Research.

Agnew, J., Bateman, H., & Thorp, S. (2013). Financial literacy and retirement planning
in Australia. Numeracy 6 (2).

Alessie, R., van Rooij, M. and Lusardi, A. (2011a) Financial literacy, retirement
preparation and pension expectations in the Netherlands. DNB Working Paper No. 289.
http://www.dnb.nl/binaries/Working%20Paper%20289_tcm46-252983.pdf

Alessie, R., van Rooij, M., & Lusardi, A. (2011b). Financial literacy and retirement
preparation in the Netherlands. Journal of Pension Economics and Finance, 10(04), 527-
545.

Ameriks, J., Caplin, A., & Leahy, J. (2003). Wealth Accumulation and the Propensity to

Plan. The Quarterly Journal of Economics, 1007-1047.

Atkinson, A. and Messy, F. (2012) Measuring Financial Literacy: Results of the OECD /
International Network on Financial Education (INFE) Pilot Study, OECD Working

Papers on Finance, Insurance and Private Pensions, No. 15, OECD Publishing.

http://dx.doi.org/10.1787/5k9csfs90fr4-en

Behrman, J. R., Mitchell, O. S., Soo, C. K., & Bravo, D. (2012). How financial literacy
affects household wealth accumulation. The American economic review, 102(3), 300.

Bucher-Koenen, T., & Lusardi, A. (2011). Financial literacy and retirement planning in
Germany. Journal of Pension Economics and Finance, 10(04), 565-584.

Bachmann, K., & Hens, T. (2015). Investment competence and advice seeking. Journal
of Behavioral and Experimental Finance, 6, 27-41.

Behrman, J. R., Mitchell, O. S., Soo, C. K., & Bravo, D. (2012). How financial literacy
affects household wealth accumulation. The American economic review, 102(3), 300.

Finke, Michael S., Howe, John S. and Huston, Sandra J. (2011) Old Age and the Decline
in Financial Literacy. Forthcoming in Management Science. Available at SSRN:

http://ssrn.com/abstract=1948627 or http://dx.doi.org/10.2139/ssrn. 1948627

Fornero, Elsa, and Chiara Monticone (2011). Financial literacy and pension plan
participation in Italy. Journal of Pension Economics and Finance 10.04: 547-564.



Hung, A., Parker, A. M., & Yoong, J. (2009). Defining and measuring financial literacy.
RAND Corporation Publications Department, Working Papers: 708.

Huston, Sandra J., Michael S. Finke, and Hyrum Smith. A financial sophistication proxy

for the Survey of Consumer Finances. Applied Economics Letters 19.13 (2012): 1275-
1278.

INFE (2014) Finacial literacy measurement note,
INFE (2015) Survey for measuring financial literacy and financial inclusion,

IBGE (2013) Metodologia do censo demografico 2010, Colec¢do Ibgeana, Relatérios
metodolégicos (IBGE), Rio de Janeiro. Link:
http://biblioteca.ibge.gov.br/index.php/biblioteca-catalogo?view=detalhes &id=281634

Klapper, Leora F., and Georgios A. Panos. (2011) Financial Literacy and Retirement
Planning: The Russian Case. Journal of Pension Economics and Finance 10 (4): 599—

618.

Levine, R. (1997). Financial development and economic growth: views and agenda.
Journal of economic literature, 35(2), 688-726.

Lusardi, A., Mitchell, O. S. (2007a) Baby boomers retirement security: the role of
planning, financial literacy and housing wealth. Journal of Monetary Economics 54, 205—
224.

Lusardi, A., & Mitchell, O. S. (2007b). Financial literacy and retirement planning: New

evidence from the Rand American Life Panel. Michigan Retirement Research Center
Research Paper No. WP, 157.

Lusardi, A., & Mitchell, O. S. (2008). Planning and Financial Literacy: How Do Women
Fare?. American Economic Review, 98(2), 413-17.

Lusardi, A., & Mitchell, O. S. (2011). Financial literacy and retirement planning in the
United States. Journal of pension economics and finance, 10(04), 509-525.

Lusardi, A., & Mitchell, O. S. (2014). The Economic Importance of Financial Literacy:
Theory and Evidence. Journal of Economic Literature, 52(1), 5-44.

Schrader, P. G., & Lawless, K. A. (2004). The knowledge, attitudes, & behaviors
approach how to evaluate performance and learning in complex environments.
Performance Improvement, 43(9), 8—15. doi:10.1002/pfi.4140430905.

Sekita, S. (2011). Financial literacy and retirement planning in Japan. Journal of Pension
Economics and Finance, 10(04), 637-656.



Van Rooij, M., Lusardi, A., & Alessie, R. (2011). Financial literacy and stock market
participation. Journal of Financial Economics, 101(2), 449-472.



Appendix I — Additional questions (Not belonging to OECD/INFE survey)

Saving habits

6. In the last 12 months, have you saved any portion of your income?

Use of credit instruments
16. Do you own any financed good?
17. Which of your goods are financed?

18. Currently, is your home: rented, owned by you and financed, owned by you and fully

repaid, etc.

Use of credit instruments in attitudes and behavior

1b. I will read a series of sentences and would like to know if you agree or disagree with
them. We will use a scale from 1 to 5, in which 1 for completely agree and 5 stands for

completely disagree:

e [ prefer to pay for a purchase in instalments than to wait until I have the money to

pay for it upfront.
¢ In general, I feel capable of managing my personal finances by myself .
¢ [ admire people who own goods, like expensive clothes or luxury cars.

¢  When I buy something, I generally choose a brand that my friends/relatives will

approve of.
e [tend to shop in an immediate and spontaneous way, without thinking a lot.

e [ talk about financial decisions with other people in my family (e.g. spouse,

brothers, parents, children).



Knowledge
15. How would you rate your level of financial stress?

19. Now I will read a series of sentences and would like you to tell me if you regard them

as true or false.

e  Whenever a person pays only the minimum required amount of his credit card

bill, he will owe interest over the rest of the balance.
¢ A good way to control monthly expenditure is to make a budget.

e Having the information about the interest included if a sale is made in instalments

is a basic consumer right.

24. In Brazil, what was the inflation level in 2013?



Appendix II — Profile descriptive statistics

Frequency of surveyed individuals according to sociodemographic
characteristics

Characteristics N %
Gender 2,002 100.0
Male 954 47.7
Female 1,048 52.3
Age 2,002 100.0
From 16 to 17 years old 21 1.0
From 18 to 24 years old 317 15.8
From 25 to 34 years old 460 23.0
From 35 to 44 years old 400 20.0
From 45 to 54 years old 340 17.0
>= 55 years old 464 23.2
Age, years, average (minimum - maximum) 41.5 (16.0 - 84.0)
Formal education 2,002 100.0
Illiterate 77 3.8
Literate with no formal education 12 .6
Some primary level school 576 28.8
Complete primary level school 218 10.9
Some secondary level school 166 83
Complete secondary level school 593 29.6
Some university level education 180 9.0
Complete university level 180 9.0
Activity sector 2,002 100.0
Agriculture 150 7.5
Manufacture 204 10.2
Construction/ other 180 9.0
Trade 346 17.3
Transportation/ communication 90 4.5
Services 374 18.7
Social Assistence 146 7.3
Public administration 95 4.7
Other activities 30 1.5
Inactive 387 19.3
Personal income (in minimum wages) 1,931 100.0
From 10 to 20 8 4
From 5 to 10 51 2.6
From2to5 368 19.1
From 1to 2 598 31.0
Upto1l 565 29.3
No personal income 341 17.7
No information 71
Federal Unit of residence 2,002 100.0
Ronddnia 14 7
Acre 14 7
Amazonas 28 1.4
Roraima 14 7
Pard 70 3.5



Frequency of surveyed individuals according to sociodemographic
characteristics

Characteristics N %
Tocantins 14 7
Maranhdo 56 2.8
Piaui 28 14
Ceara 84 4.2
Rio Grande do Norte 28 14
Paraiba 42 2.1
Pernambuco 84 4.2
Alagoas 28 1.4
Sergipe 28 1.4
Bahia 140 7.0
Minas Gerais 210 10.5
Espirito Santo 42 2.1
Rio de Janeiro 168 8.4
Sdo Paulo 462 23.1
Parand 112 5.6
Santa Catarina 70 3.5
Rio Grande do Sul 112 5.6
Manto Grosso do Sul 28 14
Mato Grosso 28 14
Goids 70 3.5
Distrito Federal 28 14

Region 2,002 100.0
Norte/ Centro Oeste 308 15.4
Nordeste 518 25.9
Sudeste 882 44.1
Sul 294 14.7

Size of the municipality of residence (inhabitants) 2,002 100.0
Up to 50 mil 525 26.2
From 50 to 500 mil 819 40.9
More than 500 mil 658 32.9

Municipality type 2,002 100.0
Capital 574 28.7
Suburban area 266 13.3
Country side 1,162 58.0

IMultiple-choice answer — sum of column frequencies does not total 100% - 1,998 answering individuals.



Appendix III — Descriptive statistics of behavior

N %
QF2 po you have a Family or household budget, this is to say, is there a budget that is
used to decide what share of the income will be destined to expenditure and bill 1,951 100.0
payment and what share will be saved?
No 1,098 56.3
Yes 853 43.7
No information 51
Q6 In the last 12 months, have you saved any portion of your income? 1,465 100.0
No 458 313
Yes 1,007 68.7
No information? 22
QF3 Distribution of the surveyed individuals according to the use chosen for income personally (without
including family) in the last 12 months?
Saved at home 219 14.8
Left in a checking account 86 5.8
Saved in a savings account 378 25.6
Given for a relative to save 36 2.4
Participation in an informal saving group 14 0.9
Financial assets other than pension funds” 19 1.3
Saved in other form (US dollars, gold or real estate) 14 0.9
Did not save any money 757 51.2
Pension funds” 15 1.0
QF4 1you faced today an unexpected high expenditure, amounting to your monthly
income, would you be able to pay it without asking for a loan and without the 1,330 100.0
help of your friend and family?*
No 930 69.9
Yes 400 30.1
No information 157
Q9 Planning for retirement?
Yes, only contributing to the official social security program 978 48.9
Yes, | have a pension fund” plan 79 3.9
| participate in a pension fund from the firm | work at 50 2.5
| buy financial assets to sell in the future 11 0.5
| buy real estate and other assets (automobiles, jewels, arts, antiques) 7 0.3
No, | do not contribute for my retirement. Depend on spouse/partner. 304 15.2
No, | do not contribute for my retirement. Depend on children or other 194 97
relatives.
| buy financial assets that will generate future income 18 0.9
| buy real estate and other assets that will generate future income 29 1.4
Other forms 100 5.0




QProd
1c

Currently using*

Credit card 871 45.0
Checking account overdraft 129 6.7
Using payroll consigned credit (wage collateralized) 84 4.3
Use of general purpose financial system loans 120 6.2
Using merchant credit (carné de loja) 452 23.4
Vehicle financing 106 5.5
Home financing 45 2.3
Pension fund” 36 1.9
Savings account 392 20.3
Microcredit 23 1.2
Insurance 58 3.0
Stock 7 0.4
Mobile payment without using internet banking (e.g.: Meu Dinheiro Claro/ Zuum) 25 1.3
Prepaid card (not linked to checking account) 16 0.8
Thrift and credit cooperative investment 9 0.5
Bonds (e.g.: federal government bonds, LCA, LCI) 13 0.7

10Only for surveyed individuals with some income (1,487 cases).
2 Multiple choice answer — the sum of the frequencies does not total 100% - 1,487 cases with income.

3 Multiple choice answer — the sum of the frequencies does not total 100% - 2,002 answering individuals.
4Multiple choice answer —the sum of the frequencies does not total 100% - 1,934 answering individuals and 68
with no information.

*In ”"Pension funds” we consider also fixed income products designed for retirement purposes



Appendix IV — Knowledge variables descriptive statistics

Frequency of right answers about knowledge

Total
N %
Q191 Aninvestment with a high return s likely to be highrisk 1,691 _84.5%
In a country where the inflation is high, prices do not change much over 1171 58.5%
Q192 time
Peqple should invest in dlffe_rent alternatives in order to reduce risk (e.g. 1546 77.2%
__..Q19.3_savings account, stock, housing, etc.) T
Whenever a person pays only the minimum required amount of his credit 1840 91.9%
_...Q19.4_cardbill, he will owe interest over the rest of the balance . .
_...Q19:5 Agood way to control monthly expenditure is to make a budget 1795 89.7%
Having the information about the interest included if a sale is made in 1849  92.4%
. Q196 _instalmentsis a basic consumerright.
Suppose 3 friends win together R$1500 in a lottery. If they decide to 1787 89.3%
________ Q20 _ share the money equally, how much does eachoneget? "
Now assume that one of the friends cashed in the money and put it ia
safe at his home. If the inflation leve lis 5% a year, after one year he will 191 9.5%
________ Q21 beabletobuy: ..
Suppose you borrow R$100 from a friend and pay him back R$100 after
. . . 1,555 77.7%
________ Q22 aweek. How much interest have you paidon thisloan? """
Suppose you put $100 into a savings account with a guaranteed interest
rate of 2% per year. You don’t make any further payments into this
. . 1,002 50.0%
account and you don’t withdraw any money. How much would be in the
________ Q23 _account at the end of the first year, once the interest paymentis made?
And how much would be in the account at the end of five years, if you
don’t make any further payments into this account and you don’t 596 29.8%
________ QK6 withdraw any money over the whole period?
Q.24 InBrazil, in 2013 what was the level of inflation? 543 27.1%
N=2,002
N %
QK1 How would you rate your level of financial knowledge? 2,002 100.0
Very weak 185 9.2
Weak 490 24.5
Regular 762 38.1
Good 467 23.3
Very good 66 3.3
Does not know / NR 32 1.6




Appendix V — Attitude variable descriptive statistics

Totally Neither agree or . Totally
Agree R Disagree .
Items agree disagree disagree

N % N % N % N % N % N %

| find it more satisfying to spend money than to save it for

1 the long torm 120 6.0% 445 222% 347  17.3% 627 31.3% 463 23.1% 2002 100.0%
_____________ | prefer to pay for a purchase in instalments than to wait .. T
2 . _ 139 6.9% 518 25.9% 386  19.3% 542 27.1% 417 20.8% 2002 100.0%
until I have the money to pay for it upfront
3 L?nii::f;y ':»2;?"*'9 of managing my personal 424 212% 778 38.9% 381  19.0% 297 14.8% 122 6.1% 2002 100.0%
4 :uaxdu':‘;r:a‘r’:°p'e who own goods, like expensive clothesor ;¢ 10/ 413 2060 436 21.8% 542 27.1% 489 24.4% 2002 100.0%
5 When I'buy something, I generally chooseabrand that o 5 jo. 353 17600 344 172% 565 28.2% 671 33.5% 2002 100.0%
my friends/relatives will approve of
6 | tend to shop in an immediate and spontaneous way, 136 6.8% 409 20.4% 431  21.5% 572 28.6% 454 22.7% 2002 100.0%
without thinking a lot
A | pay my bills on time 513 256% 785 39.2% 424  21.2% 207 103% 73 3.6% 2002 100.0%
8 | keep a close personal watch on my financial affairs 446 22.3% 760 38.0% 489  24.4% 220 11.0% 87 4.3% 2002 100.0%
9 | talk about financial decisions with other peopleinmy )3 ) 1o/ 704 3929 348 17.4% 284 14.2% 143 7.1% 2002 100.0%
_____________ family (e.g. spouse, brothers, parents, children) = o T
10 :;foor:jei't buy something | carefully consider whetherfcan o\ o) 300 010 4050 286 143% 189 94% 71  3.5% 2002 100.0%
11 :ttSszd to live for today and let tomorrow take care of 202 10.1% 453 22.6% 513  25.6% 539 26.9% 295 14.7% 2002 100.0%
12 | am prepared to risk some of my own money when 133 6.6% 428 21.4% 496  24.8% 590 29.5% 355 17.7% 2002 100.0%
saving or maklng an investment
1B | set long term financial goals and strive to achieve them 239 11.9% 671 33.5% 504  252% 405 20.2% 183 9.1% 2002 100.0%
1A Money is theretobespent 231 11.5% 630 31.5% 597  29.8% 401 20.0% 143 7.1% 2002 100.0%
15 Mvfinancial situation limits my capacity of doing things 53¢ 10200 799 3909 454  22.7% 295 14.7% 119 59% 2002 100.0%

that are important to me.




Totally Neither agree or Totally

Items agree Agree disagree Disagree disagree Total
N % N % N % N % N % N %
16 ! usuallyfeel worried about the payment of common 510 25.5% 892 44.6% 373  18.6% 170 85% 57 2.8% 2002 100.0%
everyday expenditure
17 | have too much debt right now 116 5.8% 368 18.4% 507 25.3% 598 29.9% 413 20.6% 2002 100.0%
.18 Iam satisfied with my present financialsituation 122 6.1% 524 262% 602 __ 30.1% 476 238% 278 13.9% 2002 100.0%
19 | am confident on my plans for retirement 176 8.8% 542 27.1% 675 33.7% 352 17.6% 257 12.8% 2002 100.0%
N %
Financial stress 1,933 100.0
Very low 181 9.4
Low 491 254
Regular 804 41.6
High 284 14.7
Very high 173 8.9

Does not know / NR 69




Appendix VI - Attitude and Knowledge Variables that do not enter the Factors

Dependent Variable -

Question

Saving last 12 months

Saving last 12 months (instruments)

Making household budget

Prepared for unexpected negative income shocks

Retirement planning

Having a credit Card

Using checking account overdraft

Using payroll consigned credit (wage collateralized)

Use of general purpose financial system loans

Using merchant credit (carné de loja)

Vehicle financing

Having a savings account

QK6C — Compound interest

* %

Q19 _2C- In acountry where the
inflation is high, prices do not
change much over time

* %

%k %k %k %

* %

* %

Q19 _3C- A person should invest in
different assets in order to reduce
risk.

* %k

* %k

Q19_4C - Whenever a person pays
only the minimum required amount
of his credit card bill, he will owe
interest over the rest of

* %

* %

Q23C - Simple interest

kkkk

Q1B_4 - | admire people who own
goods, like expensive clothes or
luxury cars.

* %

Q1B_9 bom - | talk about financial
decisions with other people in my
family (e.g. spouse, brothers,
parents, children).

* %k k%

Q1B_10_bom - Before | buy
something | carefully consider
whether | can afford it

* %k

% %k %k %k

Q1B_11 - | tend to live for today
and let tomorrow take care of itself

%k %k %k %

* %

Q1B_12_bom - | am prepared to
risk some of my own money when
saving or making an investment

% %k %k %k

* %k

Q1B_16 - | usually feel worried
about the payment of common
everyday expenditure

kkk

* %

Q1B_6 - I tend to shopinan
immediate and spontaneous way,
without thinking a lot

significant at:

okok K

0.1%,

ko

1%, *"5%, “10%




