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Abstract We add to the literature on the association of financial knowledge and
financial attitudes with financial outcomes by focusing on predominantly low-income
Hispanic families. We examine (i) saving for emergencies, for college, and in 401(k)
plans, and (ii) ownership of a home, land or rental property, and an investment account.
We find that financial knowledge is strongly related to our savings measures and to
owning an investment account. Financial attitudes play less of a role, but assume some
importance when interacted with financial knowledge. Self-reported financial knowl-
edge in addition to factual financial knowledge is associated with favorable financial
outcomes. Our results are important for the upward economic mobility of a demo-
graphic group that has received less attention in the literature.
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Introduction

The increasing complexity of financial markets has put an increased research emphasis
on the importance of the cognitive financial and numeracy skills necessary to make
sound financial decisions about such activities as taking on debt, saving, and planning
for retirement. Numerous studies have explored the link between financial literacy and
a variety of financial outcomes. Behrman et al. (2010), for example, reported strong
evidence that financial literacy is positively associated with wealth accumulation.
Hilgert et al. (2003) found that individuals who scored higher on a financial
questions quiz had better financial practices. Van Rooij et al. (2011) establish a positive
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association of financial literacy with stock ownership. Clark et al. (2014) showed that
risk-adjusted returns on stock portfolios were higher for those with more financial
knowledge, and Grinstein-Weiss et al. (2015) gave compelling evidence of a link
between the intensity or “dosage” of financial literacy education and savings outcomes.

The growing literature has also explored the relationship between attitudes and
personality traits and a wide range of financial behaviors and outcomes. Attitudes
toward delaying gratification, for example, have been shown to affect pension contri-
butions and savings (Hastings and Mitchell 2011) and credit card indebtedness (Meier
and Sprenger 2010). Dohmen et al. (2012) showed that an increased willingness to take
on risk was associated with an increased probability of holding stocks. Van
Campenhout (2015), citing the strong link between attitudes and financial outcomes,
made the case that financial literacy interventions and education should include an
emphasis on financial attitudes.

Whereas the focus of the research discussed above has primarily been the
association of financial literacy or financial attitudes with financial outcomes, our
paper takes the discussion further and asks whether financial attitudes affect
financial outcomes differently at various levels of financial literacy. Whereas
Letkiewicz and Fox (2014) examined whether financial literacy can moderate the
effects of conscientiousness on asset accumulation of young adults, our paper
examines three financial attitudes: attitudes toward saving, taking risk, and delaying
gratification. Of these, delaying gratification is comparable to self-control or con-
scientiousness. Additionally, the focus of our paper is on low-income Hispanic
families. Such research is important because Hispanic families are less likely to use
formal financial advice compared to their non-Hispanic white counterparts and also
have lower levels of financial literacy relative to non-Hispanic whites, as noted by
Olsen and Whitman (2012). This gap in literacy may have important implications
for saving, investing, and retirement planning of low-income Hispanic families, but
has received less attention in the literature.

Our work is an outgrowth of our ongoing collaboration with a major bank in
conducting a five-year investigation of the effects of Individual Development Accounts
(IDAs), i.e., incentivized savings accounts, on increasing access to post-secondary
education among low-income, primarily Hispanic youth.! The program has led to the
development of detailed survey data on financial literacy, attitudes toward delaying
gratification, risk aversion and savings, and a wide range of financial outcomes for
families from three participating local Title I middle-schools.? Using these data, we
examine the association between multiple measures of financial knowledge and finan-
cial attitudes with several financial outcomes.

The Sample and the Surveys

We collected data from 137 parents of eighth-grade students in two waves. Wave |
was collected during the academic year 2011-2012 and Wave II was collected

! Details of our IDA program can be found in Bhattacharya et al. (2016).
2 Title I schools receive special U.S. Department of Education funding based on their high percentage of
students from low-income families.
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during the academic year 2012-2013. For the three Title I schools represented in
our sample, the proportions of students that were eligible for reduced-price or free
lunch in 2012 were 92.2%, 79.9%, and 70.9%, relative to the statewide average of
57.5%.> The proportions of Hispanic students in these schools in 2012 were 90.9%,
64.6%, and 81.7%, compared to the statewide average of 52% (California Depart-
ment of Education DataQuest 2017). The households that feed into our sample of
three schools match more closely the predominantly Hispanic, economically dis-
advantaged population that feeds into 100 similar state-wide schools that we seek to
represent.* With a median household income of $32,500 that is statistically signif-
icantly lower than the corresponding value of $45,855 for Hispanics in California,
these descriptive statistics verify that our sample is low-income.’

Econometric Specification

Our econometric model is set up to assess the association of financial literacy and
financial attitudes with financial outcomes, such as whether a family has money set
aside in savings for emergency.

Our baseline model is, Xi = 3, + (3;Literacy; + (3, Attitude; + Xix + €, (1)

where Si” is a latent variable representing a respondent’s perceived difference between
the marginal benefit and the marginal cost of setting aside funds for emergencies,
which, in turn, depends on financial literacy, financial attitudes, and a vector of control
variables such as family income, education, and the number of dependents in the
household given by Xi.

In a second model, described in Eq. 2 below, we expand the baseline expression
by including an interaction between financial literacy and financial attitudes. For
example, it may be that attitudes towards savings elicit different responses on the
probability of setting aside emergency funds based on one’s level of financial
literacy.

Xi = By + B, Literacy; + B, Attitude; + ;Literacy *Attitude + X;ox + &;.  (2)
We use binary probit methods to obtain the parameter estimates and report

marginal effects for the explanatory variables in our baseline and expanded
models.

3 Reduced-price or free-lunch income eligibility is 200% of the poverty-level income stipulated by the federal
government (U.S. Department of Health and Human Services 2012 ).

* Similar characteristics across the 100 schools include socioeconomic status and ethnicity of pupils. Across
our sample of three schools, the weighted averages of the percentage of students eligible for reduced price free
lunch and percentage of Hispanics in each school, lie within 95% confidence intervals created by the authors
from the data on 100 “similar” schools published by the California Department of Education (2000).

% Median household income for Hispanics in California is obtained from Table B191131 Median family
income in the past 12 months: Hispanic or Latino householder 2013 American Community Survey 1-year
estimates (U.S. Census Burecau 2012a).
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Description of the Data
Dependent Variables

We analyze the determinants of six financial outcomes in the empirical work that
follows: (1) saving for emergencies; (2) saving for children’s college education; (3)
saving in a 401(k) or Individual Retirement Account (IRA); (4) home ownership; (5)
ownership of land or rental property; and (6) ownership of investment accounts such as
stocks and bonds. For the first three savings measures, we used specific questions from
the survey to create binary indicators equal to 1 for each instance where a respondent
reported that he or she engaged in a particular savings activity. The questions used to
elicit the savings information were (1) Have you or your spouse set aside emergency
funds that would cover your expenses in case of sickness, job loss, economic downturn,
or other emergencies? (2) Are you or your spouse setting aside any money for your
children’s college education? (3) Do you or your spouse contribute to a retirement
account like a 401(k) or IRA? For the remaining financial outcome measures, we
created binary indicators equal to 1 for each case when an individual responded in the
affirmative to the following questions: (1) Is the house, apartment, or mobile home
where you reside owned by you or someone in the family with a mortgage or loan or
owned by you or someone in the family free and clear? (2) Do you or your spouse own
other real estate (land, rental property) in the United States or elsewhere? (3) Do you or
your spouse have investment accounts (stocks and/or bonds)?°

In 2012, while 45% of California households and 40% of U.S. households have set
aside “rainy day” funds, only 26% of our respondents had savings set aside for
emergencies. Only 20% of our sample had started saving for their children’s college
compared to 34% of all U.S. households and 37% of Hispanic households in the U.S.
In our sample, 43% had savings in a 401(k) or IRA, compared to 54% of all U.S.
households. While 35% of U.S. households own investment accounts, only 11% of
households in our sample own investment accounts and 10% of our sample owns land
or rental property.” Only 29% of our sample owns their home compared to
homeownership rates of 66% for all U.S. households, 46% for Hispanic households
in the U.S. and 42% of Hispanic households in California.*° The null hypotheses that
our sample proportions are equal to available corresponding population counterparts
are all rejected, indicating low rates of saving and asset ownership in our sample. In
conjunction with the low median household income of our sample and the
representativeness of our schools with the predominantly Hispanic economically
disadvantaged population in similar schools state wide, these low outcome measures
reinforce that our underlying population is low-income Hispanic families.

® IRB procedures were followed. We pilot-tested our questions through cognitive interviews conducted by the
university’s social science research center to ensure that the survey takers understood the questions as
intended. The surveys were administered in both English and Spanish.

7 Descriptive statistics for U.S. and California are from the National Financial Capability Study (2012a and
2012b).

& The home ownership rate for the U.S. in 2012 is obtained from Table 14. Homeownership Rates for the US
and Regions: 1964 to Present (U.S. Census Bureau 2012b).

® Home ownership rates for U.S. Hispanics and California Hispanics are obtained from Table B250031. Tenure
(Hispanic or Latino householder) Universe: Occupied housing units with a householder who is Hispanic or
Latino 2012 American Community Survey 1-Year Estimates (U.S. Census Bureau 2012c).
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Explanatory Variables

Financial Attitudes We use three financial attitudes measures as explanatory variables
in our empirical work explaining financial outcomes: attitudes towards savings, atti-
tudes toward taking on risk, and attitudes toward delaying gratification, or its converse,
present bias. The first set of financial attitudes variables correspond to two queries
about attitudes toward saving: (i) what would the respondent do with an extra $200?,
where the categories of choices were: spend all now, spend most now, spend half, save
most, or save all; and (ii) we asked respondents to express the strength of their
agreement with the statement, “I try not to spend all of the money that I have saved.”
Responses were based on a Likert-scale. Response options were strongly agree, agree,
neutral, disagree, and strongly disagree. We created the savings attitude index by using
factor analysis to arrive at a summary measure of savings attitudes based on the above
two queries.

We also used three measures of risk-taking behavior. First, we obtained responses to
two different gambles. In the first gamble, we asked respondents if they would prefer a
100% chance of winning $30, an 80% chance of winning $45, or a 20% chance of
winning nothing. Note that the question was worded so that the expected value of the
gamble was greater than the certainty equivalent. Therefore, individuals preferring the
certainty equivalent demonstrate rather strong risk aversion. In a second question, we
asked respondents to select from the following choices assuming that they had won
$1000 in a game show: (1) keep the $1000; (2) flip a coin for a one-half chance to win
$2000 and a one-half chance to obtain nothing; or (3) they would take either one. In this
scenario, the expected value of the gamble is equal to the certainty equivalent of the
prize, and respondents who selected to keep the $1000 exhibit risk aversion. In a final
measure of risk aversion, we asked respondents to indicate the strength of their
agreement to the following statement: If I had an investment, I would prefer it to offer
a high return and risk instead of a guaranteed return. The Likert-scale responses for this
statement were: strongly agree, agree, neutral, disagree, and strongly disagree. We
again extract a single factor from factor analysis to explain respondents’ risk-taking
behavior. We note that we used the original scaled variables, with larger values
indicating more willingness to take on risk, in the factor analysis.

A final measure of attitudes was constructed in an effort to assess impatience or
present bias. Respondents were asked if they would prefer the $1000 now or some
larger amount in 1 year, where we adjusted the larger dollar figures to correspond to
simple annual interest rates of 2%, 5%, and 10%. For purposes of the present study, we
define a binary indicator for high present bias as a respondent who preferred $1000
today to $1100 a year from today, or an implied discount rate greater than 10%."°

In our sample, 64.24% of respondents save most or all of an extra $200 and about
78.84% agree or strongly agree that they try not to spend all of the money they have
saved. A large proportion (78.83%) of respondents is risk averse when evaluating
gambles, and 24.82% would prefer high risk and return over a guaranteed return. With
regard to present bias, 37.96% of respondents would prefer to receive $1000 now rather
than $1100 a year from now. To mitigate the possibility that responses may be biased

10 The binary indicators represent what one might consider a positive financial attitude, but we are cognizant
that there are no right or wrong answers.
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toward what the respondents believe is socially desirable, we assured survey takers that
their responses were confidential.

Financial Literacy

Financial Literacy Index Our survey contained the five widely-used and basic
questions that test financial literacy developed by Lusardi and Mitchell (2009).
These questions pertain to compound interest, inflation, the relationship between
bond prices and interest rates, the impact on total interest payments of a 15-year
versus 30-year mortgage, and whether a single stock or a mutual fund was a safer
investment. The proportions of our sample that correctly answered the compound
interest, inflation, bond price-interest rate relationship, mortgage payment, and
stock diversification questions were 60.58%, 48.91%, 13.87%, 60.58%, and
32.15%, respectively, which were each lower than the 75%, 61%, 28%, 75%,
and 48% scored by respondents in National Financial Capability Study (2012b, p.
27). This indicates a lower level of financial literacy of our sample. Following the
lead of Lusardi and Mitchell (2009) we extract a single financial literacy index
using factor analysis where our factor loads for the five questions were 0.53, 0.71,
0.68, 0.79 and 0.86, respectively. Since there is no objective method of deciding
on the appropriate procedure to calculate the financial literacy index, we also
developed an alternative measure of the financial literacy index using PRIDIT
scores that have precedence in this literature (e.g., Letkiewicz and Fox 2014). The
PRIDIT scores procedure gives more weight to a correct answer provided to a
difficult question. In the interest of space, these computations are available on
request.

Self-Reported Scale of Financial Knowledge Our survey also contained two ques-
tions where we asked respondents to assess their own financial knowledge based
on a scale from 1 to 7, where the respondent was told that “1” indicated “I don’t
know anything” and “7” indicated “I know a lot”, to the questions: (1) How would
you rate how much you know about managing money (such as paying bills,
balancing the checkbook, etc.)? (2) How would you assess your knowledge of
the stock market? We created a binary variable equal to 1 if respondents rated how
much they knew about managing money as either 6 or 7. We also created a binary
variable equal to 1 if the respondent rated their knowledge of the stock market as
5, 6, or 7, where the cut off included scale 5 in the stock market case on account
of the very few responses of 6 or 7.

Financial Knowledge Index Financial knowledge has been viewed as comprising
not just factual knowledge of financial matters, but also confidence in having such
knowledge (Asaad 2015; and Allgood and Walstad 2016). In order to capture this
measure of financial knowledge, we combine our three measures of financial
literacy discussed above, the financial literacy index and the two self-reported
Likert-scale measures of financial knowledge, to create a financial knowledge
index using factor analysis, and we extracted a single factor to represent the
financial knowledge index.
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Control Variables

We use a set of respondent characteristics as control variables in our tests. Annual
income was set equal to one for respondents with income greater than $45,000 per year.
The reference category is families with incomes of $45,000 or less.'' Based on
responses to the education question, we created a binary indicator if the respondent
or her spouse had a BA degree or higher. The reference category holds those cases
where both the respondent and the spouse had less than a BA degree. In terms of
educational attainment, 30.9% of the U. S. population and 14.5% of the Hispanic
population have a BA or more, compared to 15.3% in our sample.'? We also control for
the number of dependent children and the number of dependent adults in a household.
We created a binary indicator for families with 1 to 2 dependent children and a binary
indicator for families with 3 to 4 dependent children. The reference category is families
with 5 or more dependent children. Analogous binary indicators were created for the
number of dependent adults in the household. For 2012, while 43.8% of our sample has
1-2 dependent children, for all U.S. households, this share is 34.8% and for all
Hispanic households in the U.S., this share is 44.6%."* The null hypotheses that our
measures of educational attainment and presence of 1-2 dependent children in our
sample were each equal to the corresponding counterparts for Hispanics in U.S. were
not rejected.

Empirical Results

The average marginal effects of the financial knowledge index and financial attitudes on
financial outcomes estimated using the binary probit baseline specification in Eq. 1,
which do not consider the interaction of financial attitudes and financial knowledge, are
reported in Table 1. We consider three savings outcomes: saving for emergency, saving
for college, and saving in a 401(k) or IRA, and ownership of three types of assets: a
home, land or rental property, and investment accounts. Financial knowledge is strongly
related to each of our three savings measures. A one-standard-deviation increase in the
financial knowledge index is associated with an increase in the probability of savings for
emergencies, saving for college, and saving in a 401(k) or IRA by 11.8, 12.0, and 10.2
percentage points, respectively. To put these estimates in perspective, a 12-percentage-
point increase in saving for college associated with a one-standard deviation increase in
financial knowledge corresponds to a 61% increase in saving for college. This finding is
important in the context of the low educational attainment of Hispanic youth as noted by
Song and Elliott (2012) who find that parents’ saving for college is strongly associated
with increased attendance at a 4-year college by Hispanic youth. As far as asset
ownership is concerned, financial knowledge is related only to ownership of investment

' As noted earlier, the state-wide median household income for Hispanics in 2012 was $45,855.

12 Educational attainment for U.S. and Hispanic population over 25 years of age was obtained from Table 1.
Educational Attainment of the Population, by Age, Sex, Race, and Hispanic Origin: 2012, Current Population
Survey, 2012 Annual Social and Economic Supplement (U.S. Census Bureau 2012d).

13 Share of Hispanic and U.S. households with 1-2 dependent children obtained from Table F1. Family
Households, by Type, Age of Own Children, Age of Family Members, and Age, Race and Hispanic Origin of
Householder: 2012 (U.S. Census Bureau 2012¢).
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Table 1 Marginal effects for variables explaining savings and asset ownership

Variable (D) 2 3) 4) ®) ©6)
Savings for Savings Savings  Owns Owns Owns
Emergency for in401(k) Home  Land/ Investment
College or IRA Rental Accounts
Property
Wave II Cohort 0.055 -0.019 -0.139%* -0.118  —0.054 —0.025

(0.072) (0.057)  (0.076)  (0.073)  (0.052) (0.043)
Financial Knowledge

Financial Knowledge Index 0.118%%  0.120%%  0.102%%  0.024 0016  0.117%*
0.038)  (0.027) (0.038) (0.036) (0.024)  (0.029)

Financial Attitudes

Savings Attitude Index 0.059* —0.022 0.008 —0.026 0.020 0.024
(0.032) (0.026)  (0.036)  (0.033)  (0.023) (0.024)
Risk-Taking Index —0.010 -0.058 —-0.012 —0.013 0.025 —0.010
(0.037) (0.035)  (0.041)  (0.039)  (0.020) (0.022)
Present Bias 0.099 —0.049 0.042 —0.042  —0.114%** 0.038

(0.076) (0.056)  (0.082) (0.074)  (0.041) (0.041)
Income and Education

Higher Income Family 0.080 0.164%* 0287** 0207**  0.101* 0.127%*
(0.084) (0.064)  (0.094)  (0.088)  (0.060) (0.043)
Respondent or Spouse had a BA 0.085 —0.065 0.100  0.277%* 0.053 0.143%*
Degree or Higher (0.108) (0.061)  (0.116)  (0.122)  (0.067) (0.060)
Dependents
Children 0.331*  0.577*%*  0.149 —032 0.046 0.059
lor2 (0.108) (0.032)  (0.146)  (0.137)  (0.098) (0.069)
Children 0.282%*  0.343*%*  0.036 0.068 0.009 0.006
3or4 (0.104) (0.030)  (0.132)  (0.137)  (0.092) (0.083)
Adults —0.085 0.023 0.115 0.089 —0.067 0.0007
lor2 0.112)  (0.115)  (0.123)  (0.117)  (0.082) (0.066)
Adults —0.118 —0.065 0.202 0.043 -0.018 0.075
3or4 (0.109) (0.061)  (0.140)  (0.144)  (0.080) (0.085)
Observations (N) 130 130 131 137 135 132

Notes: *, ** Indicates significance at the 0.10 and 0.05 level. Delta method standard errors in parenthesis.
Reference category for dependent children and dependent ddults is 5 or more. Reference category for BA or
higher is: both respondent and spouse had less than a BA degree. The Financial Knowledge Index was created
by the authors using self-reported financial knowledge and a financial literacy index created by authors along
the lines of Lusardi and Mitchell (2009). The Financial Attitude Indexes were created by the authors by
extracting single factors from factor analysis based on survey data. Source: Survey data collected by the
authors over the 2011-2013 period

accounts. One standard deviation in the index is associated with an 11.7-percentage-
point increase in the probability of owing investment accounts.'*

The dummy variable representing the cohort in Wave 11 is statistically significant at
the 10% level in Column 3. As noted earlier, this cohort was drawn a year later from the
same schools as the Wave I cohort. We tested across these samples for differences in

14 Obstacles to home ownership faced by minority communities is noted by Keister (2000)
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demographic characteristics. The notable difference between these two cohorts is that
Wave II participants have a much larger percentage of five or more dependent children.
Chi-squared tests returned p-values of 0.0011 for the full sample and 0.0079 for the
sample restricted to valid observations for the regressions performed. Of the remaining
characteristics, only differences in family income warrant further discussion. Based on
our binary indicator for higher income families, the descriptive statistics reveal that the
Wave I cohort had a higher percentage of higher-income families, though the differ-
ences were not statistically significant. The tests returned p-values of 0.1202 for the full
sample and 0.1192 for the restricted sample. However, additional analysis of the
categorical income measure underlying our binary indicator revealed that the cohort
in Wave II had smaller percentages at the very high income and larger percentages at
the very low income. Given the binary nature of our income variable, which delineates
only those families with incomes of $45,000 or higher, this makes the negative sign for
the Wave Il variable plausible in the equation explaining savings in 401(k) or IRAs.
Financial attitudes, on the whole, do not show a strong association with savings
outcomes and asset ownership, except for the positive impact of the savings attitude
index on savings for emergencies and the negative impact of high present bias on
owing land or rental property. Table 1 also shows that higher-income households are
16.4 percentage points more likely to save for college, 28.7 percentage points more
likely to have savings in a 401(k) or IRA, and are 20.7, 10.1, and 12.7 percentage
points more likely to own a home, own land or rental property, or investment accounts
respectively. A positive relationship between income and saving is expected since the
ability to save is impeded at low income levels where families without savings tend to
pay more for basic financial services, as noted by authors such as Caskey (1994).
Households with at least one spouse with a BA degree or higher, were 27.7 percentage
points more likely to own a house and 14.3 percentage points more likely to own an
investment account. Families with 1 to 2 or 3 to 4 dependent children are more likely
than larger families with 5 or more dependent children to have savings for emergency
and savings for college. Overall, our findings match those of Keister (2000), who
compares asset ownership among black and white households and finds that income
and education are each important in explaining asset ownership and that an increase in
siblings can strain resources of a household, thereby adversely affecting savings.'”
Table 2 presents the results for the expanded model described in Eq. 2 where we
interact financial attitudes with financial knowledge. We report the average marginal
effect for each financial attitude evaluated at the 25th, 75th, and 95th percentiles of the
financial knowledge index. Our theoretical underpinning for Table 2 is that having a
certain financial attitude may not be important to financial outcomes if one does not
have the financial knowledge, encompassing both factual and self-reported knowledge
components, which are needed to act on those attitudes. This pattern is borne out for
owning land or rental property and its association with the savings attitude index (Row
3, Column 5) as well as with the risk-taking index (Row 6, Column 5). A one-standard-
deviation increase in the savings attitude index raises the probability of land or rental
property ownership by 13.7 percentage points at the 95th percentile of financial
knowledge. A one-standard-deviation increase in willingness to take on risk raises
the probability of land or rental property ownership by 11.9 percentage points (Row 6,

'S Our paper differs from Keister (2000) in methodology and estimation techniques.
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Table 2 Marginal effects for financial attitudes on savings and asset ownership evaluated at selected financial
knowledge index percentiles

Variable (1) ) 3) “4) (5) (6a) (6b)
Savings for Savings  Savings Owns  Owns Owns Owns
Emergency for 401(k)/ Home  Land/ Investment Investment
College IRA Rental Accounts  Accounts

Savings Attitude Index

1. 25th Percentile ~ 0.043 —0.009 —0.007  —0.064  —0.028 0.094%*%* 0.096**
(0.035) (0.027) (0.050)  (0.044)  (0.031) (0.031) (0.031)

2. 75th Percentile ~ 0.070 —0.036 —0.003 0.019 0.046 0.056%* 0.058%**
(0.047) (0.036) (0.044)  (0.043)  (0.030) (0.021) (0.020)

3. 95th Percentile ~ 0.084 —0.065 0.002 0.096  0.137* —0.150%*%  —0.143*%*

(0.090) (0.069) (0.065)  (0.075)  (0.073) (0.052) (0.049)
Risk-Taking Index

4. 25th Percentile  —0.006 —0.062 0.031 —0.021  —0.0005 0.009 0.009
(0.036) (0.038) (0.044)  (0.047)  (0.024) (0.010) (0.010)
5. 75th Percentile  —0.023 —0.080 -0.071  —0.003  0.051%** 0.008 0.007
(0.053) (0.049) (0.048)  (0.048)  (0.026) (0.016) (0.015)
6. 95th Percentile —0.056 —0.064  —0.143**  0.014  0.119%* —0.004 —0.005

(0.099) (0.124) (0.058)  (0.080)  (0.044) (0.063) (0.061)
Present Bias

7. 25th Percentile ~ 0.059 —0.044 0.029 0.017  0.165%* 0.006 0.007
(0.086) (0.061) (0.116) ~ (0.103)  (0.061) (0.032) (0.323)

8. 75th Percentile ~ 0.143 —0.059 0.072 —0.115  —0.107** 0.043 0.044
(0.110) (0.078) (0.107) ~ (0.086)  (0.046) (0.035) (0.034)

9. 95th Percentile ~ 0.208 —0.048 0.091 —0.236 0.032 0.160 0.167*

(0.209) (0.182) (0.163)  (0.152)  (0.135) (0.107) (0.103)

Notes: *, ** Indicates significance at the 0.10 and 0.05 level. Delta method standard errors in parenthesis

The coefficients for the variables controlling for a respondent’s income, number of dependents, and education
are nearly identical to those reported in Table 1. These are not reported for the sake of brevity, but are available
on request. For Columns 1 to 6a, the percentiles in Rows 1-9 refer to the percentiles of the Financial
Knowledge Index created by the authors using self-reported financial knowledge and a financial literacy
index created by the authors along the lines of Lusardi and Mitchell (2009). For Column 6b, the percentiles in
Rows 1-9 refer to the Financial Knowledge Index created by the authors with PRIDIT scores being used for
the financial literacy index. There were no notable differences in the results in Columns 1-5 when this
alternative index was used. Computations are available on request. Source: Survey data collected by authors
over the 20112013 period

Column 5) at the 95th percentile of the financial knowledge distribution and by 5.1
percentage points (Row 5, Column 5) at the 75th percentile of the financial knowledge
distribution.

Elsewhere in Table 2, our results may appear to be against the grain of our
theoretical underpinning, but the existence of complicated substitutions among
methods of saving and asset ownership make some of our results unintuitive. For
instance, risk-taking individuals at the 95th percentile of financial knowledge, relative
to non-risk-taking individuals at the same percentile of financial knowledge, are less
likely to save in 401K or IRA (Row 6, Column 3), which are usually safer assets relative
to land or rental property. Another such case is when those who have a stronger savings
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attitude are less likely to hold investment accounts when evaluated at 95th percentile of
the knowledge (Row 3, Columns 6a and 6b).1® We note that the same marginal effect is
positive and significant (and of similar magnitude) in the outcome of owning land or
rental property (Row 3, Column 5). Our small sample size limits the conclusions that
we can draw from Table 2, but our framework presented here is useful to test whether
high levels of financial knowledge when interacted with financial attitudes fetches
favorable financial outcomes.

In a final analysis reported in Table 3, we separate out our three components of
the financial knowledge index: financial literacy scores and the self-reported
measures of stock market knowledge and money management to assess which
measure or combination of measures may be more important in explaining our
financial outcomes. Panel A uses the financial literacy index in isolation; Panel B;
includes only the two self-reported measures of financial knowledge; and Panel C;
uses the financial literacy index and both the self-reported financial knowledge
measures.

Overall, the results from Table 3 indicate that high financial literacy is associated
with ownership of investment accounts. A one standard deviation increase in the
financial literacy index is associated with an increase in ownership of investment
account by 13.7 percentage points in Panel A and by 10.9 percentage points when
self-reported financial knowledge is included in Panel C. Panels B and C indicate that
self-reported knowledge of managing money is related with saving in a 401(k) or IRA
and saving for college, and self-reported knowledge of the stock market has a strong
association with ownership of investment accounts, saving for college, and savings for
emergencies. This result on the importance of self-reported knowledge for our sample
consisting of predominantly low-income, Hispanic families corroborates the findings of
authors such as Asaad (2015) and Allgood and Walstad (2016) who used data from the
National Financial Capability Study obtained from extensive surveys conducted in
2012 and 2009. These authors conclude that confidence as measured by self-reported
knowledge is needed to convert financial literacy into action and therefore influences
financial behaviors.

The five questions used in our study to construct the financial literacy index are
the same as the ones used by Assad (2015) and by Allgood and Walstad (2016),
but our methodology in calculating the financial literacy index from these five
questions differs from the approach used by these authors. Whereas we use the
Lusardi (2009) factor analysis and the PRIDIT methods to obtain the financial
literacy index, Assad (2015) and Allgood and Walstad (2016) use the number of
correct answers to the five financial literacy questions as a measure of financial
literacy. With regard to measuring self-assessed knowledge, our question is similar
to that asked by these authors, but we separate out the participant’s self-assessed
knowledge of money management issues and investing in the stock market by
asking them to rate their knowledge on each of these two issues.'” It is important
to note that our finding of an association of self-reported knowledge with financial

16 Column 6b uses PRIDIT financial literacy scores in the Financial Knowledge Index. Two questions, on the
inverse relationship between bonds and interest rate and on which investment was safer (individual stock
versus mutual fund), are conceptually most relevant to knowledge of investment accounts, and had the highest
weights at 86.13% and 67.85% respectively.

17 Assad uses a total of three questions to measure self-assessed knowledge, one of which is similar to ours.
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Table 3 Separation of the components of the financial knowledge index: marginal effects for the components
of the financial knowledge index

Variable o @ 3) @)
Savings for Savings Savings Owns
Emergency for 401(k) / Investment
College IRA Accounts
Panel A
Financial Literacy Index 0.168 0.035 0.077 0.137%*
(0.108) (0.93) (0.104) (0.063)
Panel B
Self-Reported Knowledge of the Stock 0.178* 0.338%#* 0.150 0.352%*
Market (0.122) (0.101) (0.102) (0.082)
Self-Reported Knowledge of Managing 0.115 0.097* 0.207** 0.003
Money (0.075) (0.057) (0.081) (0.030)
Panel C
Financial Literacy Index 0.106 —0.023 —0.006 0.109%*
(0.106) (0.073) (0.101) (0.040)
Self-Reported Knowledge of the Stock 0.216* 0.339%* 0.163 0.323%%*
Market (0.122) (0.102) (0.107) (0.072)
Self-Reported Knowledge of Managing 0.078 0.104* 0.183%* 0.020
Money (0.073) (0.060) (0.084) (0.031)

Notes: *, ** Indicates significance at the 0.10 and 0.05 level. Delta method standard errors in parenthesis.
Columns 14 of this table correspond to the four cases where the Financial Knowledge Index was shown to be
associated with financial outcomes in Tables 1 and 2. The Financial Literacy Index is created using factor
analysis along the lines of Lusardi and Mitchell (2009). When the alternative Financial Literacy Index with
PRIDIT scores was used, it was statistically significant in explaining saving for emergencies and there were no
other notable differences in any of the other results. Self-reported knowledge of stock market and money
market were created by the authors using responses to the survey. Source: Survey data collected by authors
over the 20112013 period

decision-making for low-income Hispanic families matches the conclusions of the
above-mentioned authors who use large samples that cover the entire United
States. Our results suggest that policy measures that focus on increasing both
financial literacy and confidence pertaining to financial knowledge will improve
financial outcomes for the demographic group that is the focus of our study.

We do not take our findings to necessarily imply causality since it is possible that
there is reverse causation from financial outcomes to financial attitudes and financial
knowledge. We explored several candidates for instrumental variables for financial
knowledge and financial attitudes. However, we could not make a strong case that these
potential instruments were exogenous, thus precluding our ability to correct for such
potential endogeneity.

Conclusion
Our contribution lies in focusing on financial outcomes that are germane to the upward
economic mobility of low-income Hispanic families, a demographic group that has

received less attention in literature. Our key results suggest a positive association of
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financial knowledge with saving for emergencies, saving for children’s college educa-
tion and 401(k) plans, and for ownership of investment accounts. Income is an
important determinant of saving for college, saving in a 401(k) or IRA, and in owning
a home, land or rental property, and investment accounts. The presence of up to four
dependent children relative to five or more dependent children is associated with saving
for emergencies and for college.

Financial attitudes show a much weaker association with financial outcomes, con-
trolling for financial knowledge and other household and personal characteristics.
However, we uncover salient relationships of attitudes with outcomes when financial
attitudes are interacted with financial knowledge. The small scale of our study limits the
generalizability of our results, but the richness of our data arising from our detailed
survey provides valuable insights to questions not adequately addressed in the literature
for the demographic group of our focus.

Our findings point to the need for policy initiatives to improve financial literacy and
thereby enable the low-income Hispanic community to participate in the financial
mainstream. Such financial inclusion of low-income populations is important in reduc-
ing poverty and income inequality as noted by authors such as Demirguc-Kunt (2014).
Furthermore, our finding on the importance of self-reported financial knowledge in
attaining favorable financial outcomes highlights the need to promote such confidence
in financial knowledge to enable low-income families to attain higher levels of wealth.
Future research in this field will benefit from applying our estimation framework to a
larger scale data set to explore further the interactive effects of financial knowledge
with financial attitudes and how this interaction influences saving and asset ownership
patterns for the low-income Hispanic community.
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