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Abstract

More than three-quarters of U.S. households bear consumer debt, yet we have little understanding
of the relationship between financial education and the debt behavior of U.S. consumers. In this
paper, we study the effects of exposure to financial training on debt outcomes in early adulthood.
Identification comes from variation in financial literacy, economics, and mathematics course
offerings and graduation requirements mandated over the 1990s and 2000s by state-level high-
school curricula. The FRBNY Consumer Credit Panel provides debt outcomes based on quarterly
Equifax credit reports from 1999 to 2012. Our analysis, based on a flexible event-study approach,
reveals significant effects of financial education on debt-related outcomes of youth. On the
extensive margin, financial literacy education has a sizable impact on the propensity of youth
having a credit report. Conditional on having a credit report, on the intensive margin, math and
financial literacy education exposure reduces the incidence of adverse outcomes — such as
accounts in collections and delinquent accounts — and reduces both the likelihood of youth
carrying debt and their average debt balances. The net effect of both math and financial literacy
education is an increase in youths’ average creditworthiness, as measured by the Equifax risk
score. On the other hand, economic education increases the likelihood of individuals carrying
balances, leads to significant increases in debt balances — in particular, debt used to support
consumption — and, at the same time, increases the likelihood of adverse credit outcomes, leading
to a decline in youths’ average risk scores. The effects of these financial education policies
accumulate over the course of early adulthood. Our results suggest that financial education
programs, increasingly promoted by policymakers, are likely to have significant impacts on the
financial decision-making of youth, but the effects depend on the content of these programs.
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Young adults in the US are heavily reliant on debt, and their level of financial literacy is
low. Seventy-nine percent of 25-year olds in the FRBNY Consumer Credit Panel (CCP) in 2012
held consumer debt. The average debt balance among all 2012 CCP 25 year olds was $23,041.%
Despite this extensive interaction with lending markets, a majority of high school and college
students fail basic financial literacy tests (Markow and Bagnaschi, 2005; Shim et al., 2010).% The
low financial literacy rates among US youth, along with the well-established correlation between
financial literacy and financial well-being,’~ has prompted policy-makers and the media to push
for more financial education.” But, surprisingly, there is little evidence regarding the relationship
between financial education and debt use, and particularly whether financial illiteracy is the
cause of poor debt-related outcomes in early adulthood. Our analysis attempts to fill this gap in
the literature.

For this purpose, we use variation in financial education — more specifically, finance,
economics, and mathematics — graduation requirements mandated by state-level high school
curricula over the 1990s and 2000s, in combination with detailed consumer liability data from
the CCP. The CCP is a new panel on consumer debts based on credit reports from Equifax, one
of three major national credit reporting agencies. The CCP comprises the credit reports of five
percent of the population of U.S. individuals with credit reports, drawn on a quarterly basis from
1999 to 2012, ongoing.”

Our identification strategy exploits variation in the timing of enactment of financial
education reforms in high school curricula across as well as within states. In 1999, ten states

! Figures based on authors’ calculations. All financial variables in the paper are reported in 2012 US dollars.
Looking to another highly reliable source on debt, 78 percent of 2010 SCF households aged 35 and under reported
consumer debt, and the median debt balance among these households was $39,600 (see Bricker, et al., 2012).

% The lack of financial literacy extends to the general US population: in the 2004 Health and Retirement Study, only
about half of over-50 US individuals displayed basic comprehension of both interest and inflation (Lusardi and
Mitchell, 2011). Similarly, only 21% percent of Americans were aware of the inverse relationship between interest
rates and bond prices (Lusardi, 2011).

® A large collection of evidence suggests a high cost of limited financial knowledge. Individuals with lower
cognitive ability and lower financial knowledge are more likely to make financial mistakes (Kimball and Shumway,
2007; Agarwal et al., 2009; Agarwal and Mazumder, 2013; Benjamin, Brown, and Shapiro, 2013). These mistakes
are costly: households with low levels of financial literacy borrow at higher interest rates (Lusardi and Tufano,
2008; Stango and Zinman, 2009), are less likely to plan for retirement (Lusardi and Mitchell, 2007; Banks and
Oldfield, 2007; Banks, O’Dea, and Oldfield, 2010), are less likely to have savings (Banks and Oldfield, 2007;
Smith, McArdle, and Willis, 2010), are more likely to default on mortgage payments (Gerardi, Goette, and Meier,
2013), and are less likely to participate in financial markets ((Christelis, Jappelli, and Padula, 2010; van Rooij,
Lusardi, and Alessie, 2007; Calvet, Campbell, and Sodini, 2007; 2009; Kimball and Shumway, 2007; Smith et al.,
2010). However, most of these studies are correlational, and so are unable to shed light on whether financial
illiteracy is the cause of poor financial decisions.

* See, for example, Ferguson (2012) and Surowiecki (2010). Jack Lew, the Treasury Secretary, recently said: "In
today’s economy, it is also essential for Americans to develop basic financial knowledge and learn how to navigate
a complex financial system. We need to make sure young people can make smart decisions about what financial
products to use. That young people can plan and save for the long term while managing expenses and debt in the
short-term." (Treasury Department, 2013).

> This dataset, and its representativeness at younger ages, is discussed below. Debt prevalence for 25 year olds is
comparable to that of most other pre-retirement age groups in the CCP and SCF. For further evidence, and similar
youth debt rates, see Brown, Haughwout, Lee, and van der Klaauw (2011) and Avery, Calem, and Canner (2003),
and Bricker et al. (2012).



required high school enrollment in economics courses, a number which doubled to 20 by 2012.
Similarly, only one out of 50 states required a financial literacy course for graduation in 1999; by
2012, this number had increased to 17. And, though every state had some math graduation
requirement in place at the start of our time period, 19 states revised their standards upward by at
least a full year between 1999 and 2012. Our baseline empirical strategy, which employs flexible
state-time and cohort-time fixed effects, uses these staggered policy changes to identify the
causal impact of financial education on debt-related outcomes of youth.®

The empirical analysis reveals that exposure to financial and quantitative education has
different but sizable impacts on the debt-related outcomes of youth. While mathematics
education has no impact on the extensive margin (that is, the likelihood of having a credit
report), it has a meaningful impact on the intensive margin. Additional mathematics training
leads to improved creditworthiness (as measured by the Equifax risk score, which is similar to
the FICO score), decreases adverse outcomes (such as delinquencies and collections), and
improves debt savvy among the youth, as indicated by a higher likelihood of exercising the
bankruptcy option. It also leads to (economically and statistically) significant declines in average
debt balances: an additional year of math, for example, decreases auto loan and credit card
balances — debt that is generally used to support consumption — by $890 (or 11% of the standard
deviation).

Financial literacy exposure appears to increase debt savvy of youth—in that it increases
the prevalence of credit reports in this age group, suggestive of youth understanding the
importance of building a credit report. As in the case of Mathematics education, along the
intensive margin, financial literacy education leads to improvements in the average consumer’s
creditworthiness, lowers average debt balances (particularly, auto loan and credit card debt), and
decreases adverse debt-related outcomes.

The impact of economic education is in marked contrast to the estimated impacts of
mathematics and financial literacy education. While economic education has little impact on the
prevalence of credit reports, it seems to dispel debt aversion amongst those with credit reports:
exposure to economic education leads to significantly higher average debt balances — particularly
auto loan and credit card debt, which are generally used to support consumption — and an
increase in repayment problems. The significant decline in the average consumer’s
creditworthiness that results from economics education suggests that, while economics training
demystifies borrowing and credit markets for the young, it does not improve their decision-
making ability sufficiently to overcome these adverse outcomes.

We also explore the effects of these financial education reforms over the course of early
adulthood (ages 22 to 28), and find that estimated impacts persist at all ages. While our data
identify the effects less precisely at later ages, their magnitudes generally get stronger and
accumulate over the individuals’ ages. For example, financial literacy exposure leads to an
average decline of $538, $1,087, and $1,437 in auto loan and credit card debt balances at ages

® In particular, we do not assume common time trends across states, an assumption which has been shown to be
problematic in the context of studies that use changes in compulsory schooling laws (Stephens and Yang, 2013).
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22, 25, and 28, respectively. We also incorporate heterogeneous treatment effects (by high
school graduation cohorts) in our analysis, and find that the effects of financial literacy and
economic education are larger for individuals who graduate two or more years after the reforms
are implemented, suggestive of a lag between the passage of legislation and effective
implementation of new curricula.

Our conclusions are robust to allowing for a different average pre-trend for treatment
states (states that implement a reform) and control states; this should not be surprising since our
baseline specification already includes state-specific time trends, something that is possible given
the size of our data set. Our results are also robust to correcting the standard errors for multiple
hypotheses testing, and a falsification test implementing placebo reforms.

Our paper is related to the literature on financial education and financial decision-making
(see footnote 3). This literature primarily emphasizes saving rates and investment income as
targets of quantitative education.” The effect of financial training on retirement saving is of clear
importance. But saving is considerably less relevant in early adulthood. To the extent that
financial literacy interventions occur during high school, debt behavior may be an outcome of
more immediate relevance. For example, while 94 percent of Survey of Consumer Finances
(SCF) households with heads under 35 years of age in 2010 report holding financial assets, the
conditional median value of these assets is just $5500.2 The evidence suggests that debt, rather
than asset accumulation, is the primary financial concern of early adulthood. Secondly, this
literature is largely correlational, and hence unable to inform us about the causal impacts of
financial education. Exceptions include Bernheim, Garrett, and Maki (2001), van Rooj et al.
(2007), Jappelli and Padula (2011), and Cole, Paulson, and Shastry (2012). For causal inference,
these studies rely either on ability and literacy measures that predate the relevant financial
decisions, or, as we do, on state-level compulsory schooling or state-mandated courses.® For
example, Bernheim et al. (2001) find that state financial education mandates in the 1970s and
80s increased both exposure to financial information and subsequent asset accumulation during
adulthood. Cole et al. (2012), exploiting variation in compulsory schooling laws, find that
education increases financial market participation, and decreases the likelihood of adverse debt-
related outcomes. However, given the timing of compulsory schooling reforms, these outcomes
are necessarily studied in a middle-aged sample.

" See also Bayer, Bernheim, and Scholz (2009), Choi, Laibson, and Madrian (2011), Lusardi (2004), and Bernheim
and Garrett (2003).

8 Note that these financial assets include bank accounts. These figures can be compared to the 78 percent debt
prevalence and $39,600 conditional median debt for the same SCF 2010 households with heads under 35, as
mentioned in footnote 1.

% An alternate approach uses randomized access to financial education. Drexler et al. (2012) experimentally varied
access to financial education for small-scale entrepreneurs, and found no effect of financial principles-based training
on financial management practices a year later. Other randomized trials that reveal little effect of financial training
include Gartner and Todd (2005), Servon and Kaestner (2008), and Choi et al. (2011). Hastings, Madrian, and
Skimmyhorn (2013) includes a rich, up-to-date discussion of the state of the literature on financial training effects,
and concludes that there is little robust positive evidence.
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We are aware of two studies that investigate the causal effect of financial education on
debt-related outcomes. Cole, Paulson, and Shastry (2013) use a similar identification approach to
ours, and investigate the impact of state financial education mandates between 1957 and 1982
(the same ones as in Bernheim et al., 2001) and mathematics reforms between 1984-1994 on
debt-related outcomes of middle-aged individuals.'® While they find a sizable impact of
mathematics education on outcomes, they find little effect of financial education on either asset
accumulation or successful repayment of debt by middle age. Similarly, in his investigation of
the impact of a financial management education course for new soldiers in the US Army,
Skimmyhorn (2013) finds moderately-sized effects on a few credit-related outcomes (such as
credit card and consumer finance loan balances), but little impact on credit scores, adverse legal
actions, and having active credit.™

Our conclusions regarding the impact of financial education stand in stark contrast to
results from these two studies. What may potentially reconcile the weak effects of financial
education uncovered by the prior literature with our evidence of successful financial education is
the age difference in our samples, and our focus on debt-related outcomes (instead of asset
accumulation). While most previous research considers the financial decisions of older
consumers, we narrow the focus to decisions made shortly after high school financial training,
and to debt—a comparatively pertinent outcome for US consumers, particularly the young.
Alternatively, or in addition, we study the effects of more recent financial education reforms.
Our results may, in part, reflect improvements in the technology of financial training over the
past two decades.

Finally, our findings of sizable impacts, coupled with our result that impacts of high
school financial education accumulate over the individuals’ ages, may quell concerns raised by
the prior literature regarding the legitimacy of funding financial education programs in the U.S.*
Given the unprecedented rise in household leverage over the 2000s (Mian and Sufi, 2011), news
regarding the effectiveness of financial education in improving debt behavior is particularly
relevant. It is worth noting, however, that the objective of this study is to identify the causal
effects of quantitative and financial education training on debt outcomes- this involves no
normative or efficiency claims regarding the impacts themselves. Assessing the welfare
implications of these impacts is challenging since, as we discuss later, economic and quantitative
education is positively related with income and wealth. Our paper offers no framework for
evaluating the desirability of, for example, an increase in bankruptcies due to exposure to
quantitative training. The failure to exploit the bankruptcy option in certain states of the world

1% Note that debt outcomes are measured from 1999 to 2011 in the CCP, and therefore their mathematics reform
effects are estimated largely for consumers in their thirties, and financial education effects are estimated for
somewhat older consumers.

1 The Skimmyhorn study is of special relevance to us, as it considers the effects of exogenous variation in financial
education for a relatively young population. However, its sample may represent an atypical subset of US youth.
Furthermore, the eight hour financial management course that is the focus of that study may not be comparable to
the content of state-mandated high school economic and financial literacy courses.

12 See, for example, Cole et al. (2013), and the debate as discussed in Hastings et al. (2013).
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may itself be a source of inefficiency in a consumer’s intertemporal decision-making.™* Our goal
is to identify the response of various debt behaviors to financial and quantitative training,
whether desirable or undesirable.

This paper proceeds as follows. We describe the main sources of data in the next section.
Section Il outlines the empirical strategy, while the empirical analysis is reported in Section IlI.
We conclude with a discussion of our results and the welfare implications of these reforms in
Section 1V.

I. Data

We use panel data derived from several complementary sources. Our financial behavior
outcome variables originate from the Federal Reserve Bank of New York Consumer Credit Panel
dataset. The educational reform data come from two sources: the National Council for Economic
Education’s (NCEE) biennial Survey of the States and the Council of Chief State School Officers
biennial report on key state education policies. Finally, we obtain zip code- and state-level
controls from the Internal Revenue Service (IRS), the Bureau of Labor Statistics (BLS), and the
U.S. Census (Census). All financial variables are reported in units of 2012 dollars.

a. Educational reforms in economics, financial literacy, and mathematics

To proxy for individual exposure to economics, financial literacy, and mathematics
education, we track state-level policy changes from 1998 through 2012. Our focus on this time
period is motivated by data availability, as well as our interest in recent debt outcomes for young
borrowers. The earliest surveys of the NCEE — the only comprehensive and centralized source of
recent economics and financial literacy education data — date back to 1998/1999. Table 1 reports
a national summary of these reforms.

For economics and financial literacy, our policy data come from the National Council for

Economic Education’s (NCEE) biennial Survey of the States, which reports each state’s status in
several aspects of economic or financial literacy education, like curriculum inclusion and
mandatory testing. For economics education, the policy reform of interest is whether or not a
state legislated that all high school students complete at least one economics course before
graduation. Likewise, for financial literacy education, the policy reform of interest is whether or
not a state legislated that all high school students complete at least one financial literacy course
before graduation. This definition yields meaningful variation over the course of our 1998 to
2012 time period. In 1999, only one out of fifty states (lllinois) required a financial literacy
course for high school graduation; by 2012, the number of states with such a requirement had
increased to seventeen. Similarly, there were ten states that required high school enrollment in
economics courses in 1999, a number which doubled to twenty by 2012,

13 See, for example, Fay, Hurst, and White (2002).

 We code any missing years as equal to the last available observation for the state. For example, though the NCEE
did not publish a survey for 2006, we extrapolate 2005 data forward instead of leaving all variables as missing
values in 2006. This method allows us to capitalize on more variation in the outcome and control variables. As
mentioned above, the NCEE surveys are biennial, and were conducted in 1998, 2000, 2002, 2005, 2007, 2009, and
2011.



Our mathematics education data come from a biennial survey conducted by the Council
of Chief State School Officers (CCSSO). The report, Key State Education Policies on PK-12
Education, contains state-level data on school attendance policies, graduation requirements,
content standards, and other critical metrics. By 1998, all fifty states had some sort of
mathematics requirement for high school graduation. The object of interest is the required years
of math education for graduation. Variation in this variable across states (and within states over
time) is generated by whether or not (and when) a state enacted a policy reform requiring a one-
year increase in math education for graduation. Nineteen states introduced at least one one-year
increase in math education during our sample period. Furthermore, as shown in Table 1, eight of
these states enacted second one-year increases in years of math education.

The theoretical motivation for using these proxies is twofold. First, these policy reforms
are causally correlated with our treatment variables of interest: exposure to subject-level
education in economics and financial literacy, and years of mathematics education (Bernheim et
al., 2001; Cole, Paulson and Shastry, 2012, 2013). The metric of a required course represents a
true increase in exposure to education in the given subject better than, for example, a state-wide
requirement that high schools offer a course in the given subject or a requirement that students in
certain grades receive subject-related testing (NCEE Survey of the States). Second, early
research (Mayer 1989) indicates that consumer education reforms are primarily precipitated by
the action of specific lobbyists and legislators rather than large-scale pressure from public
opinion, suggesting these reforms influence subject-level exposure in a way that is not driven by
potentially endogenous trends in public opinion. Moreover, there are no significant
socioeconomic or educational differences between states that implement consumer education
policies and those that do not (Ford, 1977).> In our empirical analysis, however, we estimate
flexible model specifications that allow for state-specific trends, as well as for the possibility of
differences in trends between states that enact policies and those that do not.

b. Consumer credit behavior

The FRBNY Consumer Credit Panel (CCP) is a new longitudinal dataset on consumer
liabilities and repayment. It is built from quarterly consumer credit report data provided by
Equifax, one of three major national credit reporting agencies. Data are collected quarterly since
1999Q1, and the panel is ongoing. Sample members have Social Security numbers ending in one
of five arbitrarily selected pairs of digits (for example, 10, 30, 50, 70, or 90), which are assigned
randomly within the set of Social Security number holders. Therefore the sample comprises 5
percent of U.S. individuals with credit reports (and Social Security humbers).The CCP sample
design automatically refreshes the panel by including all new reports with Social Security
numbers ending in the above-mentioned digit pairs. Therefore the panel remains representative
for any given quarter, and includes both representative attrition, as the deceased and emigrants
leave the sample, as well as representative entry of new consumers, as young borrowers and

1> Note that many states passed consumer education reforms predating Ford (1977), as described by Bernheim et al.
(2001).



immigrants enter the sample.®

In sum, the CCP permits unique insight into the question at hand as a result of the size,
representativeness, frequency, and recentness of the dataset. Its sampling scheme allows
extrapolation to national aggregates and spares us most concerns regarding attrition and
representativeness over the course of a long panel.

While the sample is representative only of those individuals with credit reports, the coverage
of credit reports is fairly complete in the U.S. Aggregates extrapolated from the data match those
based on the American Community Survey, Flow of Funds Accounts of the United States and
SCF well.*” Because we focus on the impact of recent education reforms on the credit behavior
of the young, we restrict our dataset to individuals born in or after 1984. These cohorts will enter
high school in or after 1998, coinciding with the start of our economics and financial literacy
education reform data. One might be concerned about the representativeness of younger
individuals in the CCP. However, Lee and van der Klaauw (2010) extrapolate similar
populations of U.S. residents aged 18 and over using the CCP and the American Community
Survey (ACS), suggesting that the vast majority of US individuals at younger ages have credit
reports.*®

To accommodate the annual nature of our other variables, we use only fourth quarter
Equifax data from the years 1999 through 2012. Additionally, as the time-series aspect of our
study drastically increases the number of observations, we employ a random 2%, rather than the
full random 5%, sample of the eligible U.S. population. Our final dataset is therefore an annual
(unbalanced) panel from 1999 to 2012 with 3.09 million total observations,'® and data from
613,178 distinct individuals.”> On average, the panel contains 308,602 observations per year,
though as a result of our age constraint the data are heavily concentrated in the years after 2004.

We use a number of consumer debt metrics as our outcome variables. First, we look at
the Equifax risk score of the individual. This risk score is similar to the FICO score, in that it
predicts the same 24 month default risk. It varies between 280 and 840 and represents an
assessment of the individual’s credit-worthiness. We also study each individual’s number of
delinquent accounts and total delinquent debt balance, where delinquency is defined as any past
due debt payment, and an indicator for having had a balance in collections in the past 12 months.

18 See Lee and van der Klaauw (2010) for details on the sample design.
7 See Lee and van der Klaauw (2010) and Brown, Haughwout, Lee, and van der Klaauw (2011) for details.

18 Jacob and Schneider (2006) find that 10 percent of U.S. adults had no credit reports in 2006, and Brown,
Haughwout, Lee, and van der Klaauw (2011) estimate that 8.33 percent of the (representative) Survey of Consumer
Finances (SCF) households in 2007 include no member with a credit report. They also find a proportion of
household heads under age 35 of 21.7 percent in the 2007 SCF, 20.64 in the 2007Q3 CCP, and 20.70 from Census
2007 projections, suggesting good representation of younger households in the CCP. Their comparison does suggest
a modest under-representation of retirement age households in the CCP.

¥ The initial 2% sample consists of 3,311,743 observations. We are forced to drop 225,720 observations. More
specifically, we drop individuals in some of the outlying territories (such as Puerto Rico and Guam), and those with
missing zip codes, since we do not have region-level controls data for such cases. Furthermore, data on the number
of Math, Science, or English years required for graduation are missing for some zip codes, since those are
determined by local school boards (and we do not have those data).

% For example, for an individual born in 1984 (and who appears in the credit Bureau data for each year), we would
have 14 observations, one for each year over the period 1999-2012.
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The size of our sample allows us to estimate reliable models of rare events, and we take as an
additional outcome of interest whether the individual has experienced a bankruptcy over the past
24 months. In addition to these repayment measures, we look at debt balances, distinguishing
between housing debt (mortgage or home equity debt), non-housing debt (credit cards and auto
loans), and student loans. Finally, we consider whether the individual has any outstanding debt,
as a measure of exposure to credit markets.

In our empirical analysis of the impact of financial education on an individual’s debt
outcomes, we exploit the timing of the change in the education policy of the state in which the
individual resided during high school. In the CCP, we only observe residence during the panel.
For the purposes of our analysis, we use the state of residence of the individual when they first
appear in the panel as a proxy for the state in which the individual attended high school.?
Among those who appear in the panel at age 18, Table 2 shows the percentage of individuals
living in the same state as the state in which they graduated from high school: 90.5% of the 22
year olds were residing in the same state in which they were living at age 18; this proportion
remains high even among the oldest individuals in our sample. The low cross-state movement
among the young suggests that the attenuation of the impact of state-level education policy
reforms should be minimal.

c. State-level educational controls

We include a number of state-level educational controls in our specification to account
for any variation in consumer credit behavior that may arise from differences in compulsory
schooling laws, subject course requirements, and state educational spending. Our state
educational spending data are drawn from the U.S. Census Bureau’s historical archives on state
and local government finances. Since variation in education spending across states may be
confounded by differences in school-going population across states, we instead use per capita
state education spending. For this purpose, we use the Census’s Intercensal estimates of the state-
level school-going (ages 5-24) population. For the last 2 years of the panel where the population
count series is missing, we use linear extrapolation.

The data on compulsory schooling and other course requirements is from the CCSSO
Key State Education Policies on PK-12 Education. We compute total required years of schooling
by subtracting the age at which children are required to enroll in school from the minimum
dropout age. During our time period, states required between 8 and 11 years of school; in the
empirical specification, we code this information as a categorical variable.

The subject graduation requirement controls also come from the CCSSO Key State
Education Policies on PK-12 Education report. We control for requirements in place when the
individual was in high school in the subjects of Natural Science, English, and Social Studies by
including a continuous variable representing the number of years required by each state for

2L Cole et al. (2013) use the same proxy when evaluating the impact of high school personal finance courses
mandated by states between 1957 and 1982. It is particularly valid for our application, in that we first observe most
of our sample members during their late teens or early 20s.
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graduation from high school (at the time when the individual was in high school).?* Over our
time period, English and science requirements vary between one and four years, while social
studies and math requirements vary between zero and four years. All three variables display an
increase with time.

We also use state-level data on the population of young individuals in each year. These
intercensal estimates of the resident population for each state are drawn from the U.S. Census
Bureau, which reports counts of 20-24 and 25-29 year olds for each year.

d. Zip code-level economic controls

To address differences in financial behavior due to variation in economic factors, we
include zip code-level controls for unemployment and income. Granular unemployment rates,
reported as a percent of the local population at the county level, come from the Bureau of Labor
Statistics’ Local Area Unemployment Statistics, which we obtain for every year from 1999 to
2011. We apply a within-zip code quadratic regression to extrapolate to 2012.

Income data are available at the zip code level from the Internal Revenue Service’s
Individual Income Tax Statistics. To calculate per capita income, we divide each zip code
region’s adjusted gross income by the region’s number of returns. We use a linear regression to
interpolate income values for each year with missing data (data are missing for 1999, 2003, and
2009 onwards), yielding an annual, zip code-level panel. Table 3 displays summary statistics for
our outcome and control variables. It provides some helpful information regarding the empirical
variation that identifies our central parameters of interest. Forty-nine percent of our sample was
exposed to an economic education reform, 17 percent to a financial education reform, and 33
percent to a mathematics reform. Further, 13 percent of the sample did not experience an
economics reform but resided in a state that would eventually enact an economics reform,
identifying pre-reform trends. The analogous rates for financial education and mathematics
reforms are 20 and 21 percent, respectively.

Il. Empirical Strategy

a. Motivation

We first briefly summarize the main themes that appear in the curricula of high school
financial literacy and economics courses, since those may be informative about the kinds of
impacts they may have on students’ credit-related outcomes.

a.l. Financial Literacy Education

Though each state with mandatory high school financial literacy education maintains
slightly different curriculum standards, there are overwhelming similarities in content across
state lines, partly due to a centralized national effort to implement these educational reforms
(U.S. Department of the Treasury, 2013; Jumpstart Coalition, 2013). In particular, five central

%2 The required number of years captures the full variation in the required number of courses as well, for no state
requires multiple courses in the same year (NCEE Survey of the States). Since there is no additional variation from
incorporating the number of courses, we use the number of required years.
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themes appear consistently in state financial literacy curricula: decision-making, career planning,
personal budgeting, borrowing, and investing.?®

The first two ask students to consider the relationship between finances and personal
financial goals, and to analyze how career choices impact income, and, as a result, financial
constraints. The third theme, personal budgeting, involves methods of accounting for personal
income and expenditures. In this unit, students employ systems for recording income and
spending, learn about different payment methods like cash or bank cards, and analyze consumer
decisions in the context of maintaining a balanced budget (Indiana Department of Education,
2009; Maryland State Board of Education, 2010; Utah State Office of Education, 2013,;
Oklahoma State Department of Education, 2013). Furthermore, students are instructed on the
definition of bankruptcy and ways to improve their credit scores after adverse financial events
(Maryland State Board of Education, 2010; Oklahoma State Department of Education, 2013).

The fourth topic area — borrowing — requires students to “evaluate how to use debt
beneficially, ...evaluate the advantages and disadvantages of credit products and services,
...analyze sources of credit,...use numeracy skills to calculate the cost of borrowing, ... and
analyze credit scores and reports” (Maryland State Board of Education, 2010; Oklahoma State
Department of Education, 2013). Finally, the last major topic area within state financial literacy
introduces students to saving and investment strategies, relevant quantitative concepts like
compound interest and inflation, and frameworks for assessing risk (Indiana Department of
Education, 2009).

Lesson topics in state financial literacy courses include "Why Credit Matters”, "Making a

Budget", and "Staying Out of Debt". Based on this, we may expect exposure to financial literacy
to increase the likelihood of individuals entering credit markets in order to build a credit history.
That is, it may increase the proportion of youth who have a credit report. And, conditional on
having a credit report, we expect financial literacy education to lead to more favorable outcomes,
such as a higher credit score, fewer delinquencies, and lower debt, particularly debt that is used
to support consumption, such as credit card and auto debt.

a.2. Economic Education

High school economics curricula in nearly all U.S. states require that students understand
basic concepts like scarcity, allocation, maximization subject to a constraint, opportunity cost,
marginal benefit, marginal cost, incentives, trade, comparative advantage, markets, the business
cycle, prices, money, interest rates, income, exchange rates, investment, national accounts,
unemployment, and monetary policy (The State Education Department of New York, 2002; The
New Hampshire Department of Education, 2006; The California State Board of Education, 1998;
Texas Education Agency, 2010). Frequently, these concepts are introduced with historical or
cultural context: the discussion of national accounts often incorporates a history of the U.S.

% See: Personal Financial Responsibility Instruction: Guidelines for Implementation. Indiana Department of
Education. http://www.doe.in.gov/sites/default/files/career-education/stbrdguidelinespersfinrespapproved.pdf ;

The Maryland State Curriculum for Personal Financial Literacy Education. Maryland State Board of Education:
http://mdk12.org/instruction/curriculum/financial literacy/financialLiteracy STANDARDS.pdf ;

Personal Financial Literacy. Oklahoma State Department of Education: http://ok.gov/sde/personal-financial-literacy;
Instructional Materials Evaluation Criteria — General Financial Literacy. Utah State Office of Education:
http://www.schools.utah.gov/CURR/imc/Rubrics-CTE/General-Financial-Literacy.aspx.
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federal budget and a lesson on monetary policy will typically include a brief history of the
Federal Reserve System (The State Department of New York, 2002; Texas Education Agency,
2010). Likewise, lessons on trade, exchange rates, and comparative advantage are often
complemented by a discussion of international trade and globalization (The New Hampshire
Department of Education, 2006; The State Education Department of New York, 2002). Finally,
and perhaps most relevant in our context, lessons on markets cover topics of supply, demand,
prices, and interest rates.

The potential impact of economic education on an individual’s probability of having a
credit report is unclear. However, conditional on having a credit report, exposure to basic
economic concepts may make students more comfortable with debt and increase their
participation in credit markets. For example, we may observe a higher likelihood of having debt
and larger debt balances. Predictions regarding delinquency are decidedly ambiguous, as greater
debt implies greater risk of delinquency, and yet understanding economic concepts might help
young borrowers avoid delinquency.

a.3. Math Education
Greater exposure to math education in high school has been shown to lead to improvements

in knowledge and cognitive skills, through enhancements in skills such as clarity in expressions,
logical reasoning and inference, as well as imagination and ingenuity (Alexander and Pallas,
1984). Since lower cognitive skills are linked with worse financial decision-making — for
example, Agarwal and Mazumder (2013) find that lower math skills result in costly financial
mistakes, such as mis-reporting of housing values on loan applications, while Stango and
Zinman (2009) find that individuals with lower cognitive skills borrow more, and do so at higher
interest rates — this would suggest that additional math should lead to better credit-related
outcomes. In fact, using changes in number of math courses required for high school students
during 1984 and 1994, Cole et al. (2012) find that additional high school math education
increases the propensity of middle-aged individuals to accumulate assets, while reducing the
probability of being delinquent on credit card debt and the probability of declaring bankruptcy or
experiencing foreclosure.

There is also a large literature on the impact of math education on labor market earnings and
educational attainment, which finds either positive or no effects.?

Based on all this evidence, the effect of math exposure on individuals’ likelihood of having
a credit report is unclear. However, conditional on having a credit report, we expect greater math
exposure to lead to more favorable debt-related outcomes, such as improved credit scores, a
lower likelihood of delinquencies, and a lower likelihood of debt use. The impact on debt
balances is, however, ambiguous since greater math also leads to higher incomes.

b. Empirical Analysis

Our empirical analysis proceeds in two stages. We first investigate whether financial education

2 Altonji (1995) finds negligible effects of math coursework on wages (or educational outcomes), while Goodman
(2009) finds positive effects of additional math education for low-skilled students only. On the other hand, Rose and
Betts (2004) and Joensen and Nielsen (2009) find large positive effects of exposure to additional math education.
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had an impact on the extensive margin, that is, the likelihood of youth entering credit markets.
We next investigate whether there is an impact on the intensive margin, specifically whether,
conditional on having a credit report (and, hence, participating in credit markets), financial
education impacts debt-related outcomes of youth.

b.1. Impact on the Extensive Margin

To investigate whether financial education impacts the propensity of youth to enter credit
markets, we exploit the staggered policy changes in economic, financial, and mathematics
education across states. Specifically, we estimate:

Rst = (Zt + ys + ,BXXst + Z(,B{)lostlsrtl) + gst' (El)
n

where the dependent variable, Ry, is the proportion of 20-28 year olds in state s in year t who
have a credit report. The policy interventions are indexed by n, where
n e{mathematics, econonmics, financial literacy}. I is an indicator that equals 1 if state s

implements a policy change in subject n prior to year t, and equals zero otherwise. For the few
states that enact changes in math years twice (see Table 1), we use the year of the first policy
change. y, is a set of state fixed effects, a; is a set of year fixed effects, and &5 is an
idiosyncratic error. X, is a vector of time-varying state-level controls: unemployment rate; gross
state product; per capita state educational spending; subject requirements for graduation; and
years of compulsory schooling. The state fixed effects control for time-invariant differences
across states, while the year fixed effects control for aggregate time trends in the prevalence of
credit reports among 20-28 year olds. State-level time-varying controls allow us to account for
changes in the macroeconomic conditions of the states that may correlate with the enactment of
the policy changes

The coefficients of interest are the Bj,s.’s. To address heteroscedasticity, we cluster
standard errors at the state level.

E1 assumes that credit prevalence in states exposed to a reform (treatment group) and those
who are not exposed to the reform (control) would trend similarly in the absence of the reforms.
While this counterfactual is not inherently testable, the panel data allow us to test whether states
that implement policy changes were trending similarly in the years prior to the adoption of the
reform to those that did not implement a policy change. Therefore, as a robustness check, we
estimate the following specification which allows for the possibility of a different average pre-
reform trend in states that enacted a policy change, relative to those that did not:

Ry = ar +vys + .BXXst + Z(.Bgreps? + .Bgostls?) + st (E2)
n

This specification has an additional term compared to E1: P, which equals 1 if state s
implements a policy change in subject n in or after year t, and is zero otherwise. This variable
allows us to test whether treated and control states had similar average pre-trends. A suggestive
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test of the common trend assumption is that the pre-treatment coefficient B, is zero. When
presenting the results, we instead show estimates of (8,5 — Bpre); an estimate statistically

different from zero would show a break of the trend in credit prevalence amongst youth after the
enactment of the policy, and would be evidence of a causal effect of the policy.

b.2. Impact on the Intensive Margin

To estimate the policy effects of financial education on debt-related outcomes, we would
like to compare the debt-related outcomes of an individual who is exposed to financial education
when in high school to those of an individual who graduates prior to the enactment of financial
education policies. We identify the policy effects from the staggered changes (over time and
across states) in economic, financial, and mathematics education policy. The dependent variable,
Yi(scyze» 1S the CCP debt-related outcome of individual i, of birth cohort ¢ in high school-

attendance state s, and is residing in zip code z in year t. Our baseline specification is as follows:
Yi(sc)zt = Vst T 5ct + .BXth + Z(ﬁ;}ostl)irésc)) + ﬁgcl)%ghMi(sc) + gi(sc)zt' (11)
n

where D (5. is an indicator for whether i was exposed to education in field n, where

n € {economics, financial literacy}, in state s. It equals 1 if i’s cohort ¢ graduates from high
school after her state enacts the legislation requiring students to complete at least one economics
course before graduation, and is zero otherwise. We take 18 as the high school graduation age.
So DZ}SC) equals 1 if i’s cohort ¢ turns 18 in a year after her state enacts the legislation, and

equals zero if i’s cohort turns 18 in or before the year that the state enacts the legislation (or if
the state never enacts a policy change). M; is the mandatory years of math during the high

school years of individual i (of cohort ¢ in high school-attendance state s).%° y,, is a vector of
state-year fixed effects, and &, is a vector of birth cohort-year fixed effects; the staggered
implementation of the reforms across states and over time allows us to identify both state-time
and cohort-time fixed effects. &;,c), is an idiosyncratic error. X, is a vector of time-varying zip
code and state controls: a third-order polynomial of average zip code per capita gross income;
county-level unemployment rate; gross state product; per capita state educational spending; state-
level subject requirements for graduation; and state-level compulsory years of schooling.

The state-year fixed effects account for state-specific and aggregate time trends in the
outcomes (for example, an increase in credit card usage), and control for differences across states
that may be related to the enactment of the reform in a state. Differential trends in the outcomes
across different birth cohorts are accounted for by the cohort-year fixed effects. Time-varying
controls at the zip code/state level control for changes in the resources and macroeconomic
conditions of the zip-codes (states) that may correlate with the enactment of the policy changes.

% Since our specification includes state fixed effects, the variation in mandatory years of math education comes
fr