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Abstract

There is ample empirical evidence documenting wickesd financial illiteracy and limited
pension knowledge. At the same time, the distrdyutf wealth is widely dispersed and many
workers arrive on the verge of retirement with fewno personal assets. In this paper, we
investigate the relationship between financialrdity and household net worth, relying on
comprehensive measures of financial knowledge dedidor a special module of the DNB
(De Nederlandsche Bank) Household Survey. Our fiigsliprovide evidence of a strong
positive association between financial literacy aetlworth, even after controlling for many
determinants of wealth. Moreover, we discuss twandels through which financial literacy
might facilitate wealth accumulation. First, finglcknowledge increases the likelihood of
investing in the stock market, allowing individuals benefit from the equity premium.
Second, financial literacy is positively relatedréirement planning, and the development of
a savings plan has been shown to boost wealth.alv@nancial literacy, both directly and
indirectly, is found to have a strong link to hooslel wealth.
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1. Introduction

Households hold very different amounts of wedithterogeneity in lifetime earnings,
the willingness to leave bequests, motives for gumgonary and other savings, and cross
sectional differences in time preferences, expectatabout the future, health, longevity,
inheritances, and income shocks all contributentodispersion in wealth holdings and have
been researched extensivélfhe relationship between wealth accumulation andntial
literacy has received much less attention, mairdgalise of a dearth of information of
financial knowledge levels in the population. Rebgrhowever, there has been burgeoning
research on the measurement of financial literacyits effects on household behaviour (e.g.,
Van Rooij, Lusardi and Alessie, 2011a; Lusardi amidchell, 2007a, 2008, 2009, 2011a;
Agnew, Szykman, Utkus and Young, 2007; Kimball &imway, 2006, among others). In
this paper, we report findings from an extensivieaequestions designed to measure basic
and advanced financial knowledge and study thdioekhip between financial knowledge
and household wealth.

The relationship between financial literacy andigehold behaviour is important, as
individuals are increasingly being asked to takeemponsibility for their financial well-being
and their retirement preparation. However, reseascihave found that individuals do not
save enough for retirement (see, e.g., Bernheirimn8k and Weinberg, 2003)There is an
obvious policy interest in understanding whetheafficial education affects saving behaviour
and what types of educational programs are most®ie. The empirical evidence of the
effect of financial education and the provisionirdbrmation on saving behaviour is mixed
(Lusardi, 2004). Moreover, even if studies findigngicant impact of financial education on
savings, we usually do not have much informationtloe channel underlying this effect.
Studies on the impact of retirement seminars, fean®le, are typically not able to
disentangle the consequences of an increase imcfadeknowledge, if any, from behavioural
effects due to the provision of information—retirmmh seminars being part of a more
comprehensive initiative to increase financial aamass—or the importance of peer effects in
raising saving rates (Duflo and Saez, 2003). Inwark, we isolate the effect of financial

skills, investigate whether financial literacy has impact on wealth accumulation, and

! See the references in the next section.

2 Using data from the Health and Retirement Studio®&, Seshadri and Khitatrakun (2006), howeved that
the overwhelming majority of US households do notdersave” for retirement. This conclusion is baged
comparison of actual wealth levels with “optimaléaith levels. The optimal wealth levels are derifreth an
expanded life cycle model that incorporates congiomgby children, uncertain lifetimes, uninsurabklkgrnings
and medical expenses, progressive taxation, govarhtransfers, and pension and social securityfligne



examine what underlying channels are at work foaricial literacy to have an effect on
wealth.

The main contributions of this paper are the folloyv First, we provide evidence of a
positive association between financial literacy arehlth holdings after controlling for other
determinants of wealth, such as income, age, eidangcdamily composition, risk tolerance,
patience, and attitudes toward saving. Such a ipes#ssociation cannot be immediately
interpreted as a causal effect because of omitsrthbles and/or simultaneity bias and
because of measurement error problems. We usenmstital variables estimation to assess
the causal effect of financial literacy on wealtdt@mulation. Finding suitable instruments is
a difficult task and we do not claim that our instients irrefutably establish a causal effect of
financial literacy on household wealth.

The second contribution of the paper is that wantifke and highlight two channels
through which financial literacy might facilitateealth accumulation. First, a high level of
financial knowledge lowers the costs of gathering @rocessing information and reduces
barriers to investing in the stock market (Haliassmd Bertaut, 1995; Vissing-Jorgenson,
2004). Individuals with high financial literacy afeund to be more likely to invest in the
stock market (Van Rooij, Lusardi and Alessie, 2Q1Pareason for the positive correlation
between literacy and wealth accumulation might lbat knowledgeable individuals take
advantage of the equity premium on stock investme®¢cond, financial literacy is found to
be positively associated with retirement plannirehdwviour (Lusardi, 1999; Lusardi and
Mitchell, 2007a, 2009, 2011b; Ameriks, Caplin anehy, 2003), and our empirical results
suggest that respondents with more confidence eir financial knowledge have a higher
propensity to plan. From this, we can intuit thdtigh level of financial knowledge reduces
planning costs, i.e., reduces the economic andhadygical barriers to acquiring information,
doing calculations, and developing a plan. Our gatav that once households calculate their
savings needs after retirement, they often follomwugh with setting up a retirement plan and
are successful in sticking to their plan (see alssardi and Mitchell, 2011b).

This paper is organised as follows. In Section &,review the current literature on
both wealth accumulation and financial literacySection 3, we present data and descriptive
statistics and explain how our measures of basd advanced financial literacy are
constructed. In Section 4, we analyse the relatipnsetween wealth and financial literacy,
after accounting for many determinants of wealtldings. In Section 5, we present several
extensions to our regression analyses and dishesbustness of our results. In Section 6,

we consider the two channels through which findnkreowledge may exert an effect on



wealth accumulation: stock market participation amirement planning activities. In
addition, we examine the economic relevance ofitiancial literacy—wealth relationship. In

Section 7, we conclude and discuss policy implarei

2. Literature Review

The simplest version of the life cycle consumptiomodel without bequests and
uncertainty posits that households accumulate gawaring their working careers up to their
retirement, and decumulate wealth thereafter (M@atigand Brumberg, 1954). This type of
saving behaviour enables households to smoothriagiginal utility of consumption over the
life cycle. However, there are many reasons whyshbald consumption and wealth follow
patterns different than that predicted by the ¢ifele model, and the standard model can be
easily adjusted to account for these reasons (iooweerview, see Browning and Lusardi,
1996). For example, studies have highlighted the f precautionary saving motives
(Hubbard, Skinner and Zeldes, 1995), longevity detjuests (Hurd, 1989), different
economic opportunities across cohorts (Kapteyns#iee and Lusardi, 2005), self-control
problems (Laibson, 1997; Benartzi and Thaler, 208dteriks, Caplin, Leahy and Tyler,
2007), unexpected events (Venti and Wise, 1998aldis2003), and health (Rosen and Wu,
2004). None of these studies have focused on tleeofofinancial literacy in accumulating
wealth; however, more financially sophisticated iitbals may face lower barriers to
gathering and processing information and thus htetbequipped to both accumulate and
manage their savings.

Somewhat related to the subject of our study isatbk by Chan and Stevens (2008)
who document that households base pension andmatint saving decisions upon limited and
sometimes incorrect pension knowledg@ne may argue whether financial literacy affects
knowledge of pensions and Social Security bendflsng data from a sample of older US
individuals, Gustman, Steinmeier and Tabatabai @2@b not find any relationship between
basic cognitive skills (humeracy) and knowledgeeatirement plan characteristics and Social
Security. While there is a positive relationshipveen pension wealth and knowledge,
Gustman, Steinmeier and Tabatabai (2010) argudhbatausality is more likely to run from

pension wealth to pension knowledge than the oWy around, and that the positive

% Many authors have documented that householdsagirerrill-informed about their Social Security bétseand
company pensions. See Gustman, Steinmeier, andabahd2008) and Van Els, Van den End, and Van jRooi
(2004) for evidence for the US and the Netherlareispectively.



numeracy—wealth relationship should not be takeevatence that increasing cognitive skills
and numeracy will increase the wealth of househatdhey enter into retirement.

Bernheim (1995, 1998) was among the first to nloé policymakers and researchers
might have overlooked the importance of finandiaracy to explain savings and differences
in saving behaviour. Since then many studies hawphasised the role of financial
knowledge but, in the absence of specific literawasures, resort to crude proxies (Calvet,
Campbell and Sodini, 2007; Vissing-Jorgenson, 2004 disadvantage of these proxies is
that there is no way to disentangle the effecirdricial literacy from the effect of the proxy
variable. For example, by using education as a nmeas financial literacy, one is not able to
separate the independent effect of financial kndgéefrom the impact of the education level,
per se; in many regressions, education also sesvagroxy for lifetime income.

In the past few years researchers have increasasd dfforts to develop specific
measures of financial knowledge and have also tigaged the relationship between financial
literacy and financial decision-making. Hilgert, ddoth and Beverly (2003) developed a set
of true/false questions to measure financial kndggéeand explored the relationship between
financial knowledge and money management. Lusandi Bitchell (2011b) pioneered a
module to measure financial literacy that was pathe 2004 Health and Retirement Study
(HRS)? They showed there is strong positive associatietwéen financial literacy and
retirement planning. More recently, Van Rooij, Litaand Alessie (2011a), Yoong (2011)
and Christelis, Jappelli and Padula (2010) showatlthere is a positive relationship between
the decision to invest in stocks and specific messwf financial literacy and cognitive
ability.

An increasing number of studies document the peswa of financial mistakes.
Agarwal, Driscoll, Gabaix and Laibson (2009) pravievidence of financial mistakes in the
loan market, with many households paying excedsigs or too-high interest rates on credit
card debt, home equity loans and mortgages (seeMd®re, 2003). Calvet, Campbell and
Sodini (2007) show that in Sweden—a country thaffien considered to have well-informed
investors—many households hold underdiversifiedfpliws or do not participate in financial
markets at all. Several authors have also strassedhe welfare costs of financial mistakes
are not negligible (Campbell, 2006; Calvet, Camplet Sodini, 2007; Cocco, Gomes and
Maenhout, 2005).

* The questions designed for the US Health and &eént Study have now been used in many other desntr
See Lusardi and Mitchell for an overview (2011c).



This prevalence of financial mistakes might not ecas a surprise, given the evidence
of limited financial literacy among households. Flevidence is robust in different settings
and across different countries—many of which hagsponded by setting up financial
education programs (OECD, 2005; Lusardi and Mit¢l2€111a). While the wide variation in
financial literacy initiatives offers opportunity tbetter understand effective design and
implementation of financial education programs,lea@ons have, so far, been limited (Smith
and Stewart, 2008).

The impact of financial education on saving behawviosas been investigated, mostly
in the context of retirement seminars offered by 1Bis. Bernheim and Garrett (2003),
Lusardi (2004) and Clark and D’Ambrosio (2008) hadecumented positive effects of
retirement seminars in the workplace. Overall, hmvethe evidence is mixed, as other
studies have not been able to come up with sigmfidasting effects (Duflo and Saez, 2003,
2004). Moreover, as attendance at retirement semiig voluntary, it is possible that
participants are from a select group that is alyeadre intrinsically motivated to remedy
insufficient savings. In addition, any beneficidfeet of retirement seminars could be the
direct result of the provision of information oretheed for retirement savings rather than of
an increase in financial literacy. This is espégiblkely as retirement seminars typically take
a few hours at most. The impact of financial ediooabn savings in these studies might, for
example, work more indirectly through an effectiogividual characteristics and the appetite
for saving. Bernheim, Garrett and Maki (2001) foypuasitive effects of financial education
during high school on long-term savings, but thigsgings have been contradicted by more
recent work (Cole and Shastry, 2008).

In this paper, we do not evaluate financial edaecaprograms but focus directly on
the role of financial knowledge on wealth accumalat and we disentangle these effects
from other personal traits related to a propensitysave, including risk tolerance and

patience.

3. Data

We have devised a special module for the annual D& Nederlandsche Bank)
Household Survey (DHS), which includes a set ofstjoas on financial knowledge as well
as a section on retirement planning activities. Goestions have been answered by the
household panel run by CentERdata, a survey agandylburg University specialising in
internet surveys. It is important to note that evleough the Netherlands has an internet

penetration of about 80%, the selection of panehbees is not dependent on their use of and



access to the internet. Households without a coenpurtan internet connection are provided
with the necessary equipment (e.g., a set-top bakx énables participation through their
television). Attrition is dealt with by biannualfreshment samples that are drawn so as to
keep the panel representative of the Dutch pomulatf 16 years of age and older
(individuals in hospitals, specialised care insiitos or prisons are not includet).

Our questionnaire was administered to individualso are in charge of their
household’s finances. It was fielded from 23 Sepento 27 September 2005 and repeated a
week thereafter for those households that had etatiegponded. The response rate was 74.4%
(1508 out of 2028 households). The DHS containst afl information on income and work,
health, household debt and assets, and an extesetioé psychological questions on attitudes
with respect to saving and portfolio investments Mverge our module on financial literacy
with the 2005 data from the questionnaire on nettlwdince wealth regressions might be
sensitive to outliers, we trim the net worth valgabnd exclude the top and bottom 1% of the
net worth distribution.

Our final sample consists of 1091 households. TAllleeports summary statistics of
some important background variables for the whaen@e and the final sample (see
appendix A). The average age of respondents iwtiode sample is 50.8 (ranging from 22 to
90 years); 51.5% of respondents are male; 56.8%nareied or living with a partner; and
18.4% are retired. Comparison of the charactesistic the whole sample and the final
sample shows that elderly respondents report teset and debt position more frequently,
but overall the composition of the sample remaandyf similar. Table A2 reports the median,
mean and standard deviation of household net waevthch includes all types of private
savings and investment accounts, housing wealtier seal estate, and durable goods, net of
mortgages and other financial debt. It is cleat tha wealth distribution is wide even after

trimming the top and bottom 1% of the distribution.

3.1. The measurement of literacy®
The module that we have added to the DHS contamssets of questions to assess

financial literacy. These questions were mostlyigtesd using similar modules from the US

®> We use household weights to calculate the segiséported in this paper to ensure representabgeaf the
population.

® See Van Rooij, Lusardi and Alessie (2011a) foetaited description of the measurement of finaniiatacy
and its relationship to demographics.



Health and Retirement Survey (HRS) and a varietgtbér surveys on financial literacy, but
a few questions are unique to our module.

The first set of questions relates to basic finainkieracy. Appendix B reports the
exact wording of the questions, which measuretghidi perform simple calculations (the first
guestion), understanding of how compound interesirksy (second question), and
understanding of the effect of inflation (third gtien). We also designed questions to assess
knowledge of the time value of money (fourth quastiand whether respondents suffer from
money illusion (fifth question). An understanding tbese concepts is necessary for basic
day-to-day financial transactions and financialnpiag. Responses to these questions are
reported in Table 1A. Note that while many responsi@nswered some questions correctly,
only 40.2% of respondents provided the correct answ all five questions (Table 1B).
Hence, while many respondents display some undhelisigz of basic economic concepts,
basic financial literacy is not widespread amorgy@lutch population.

We designed the second set of questions to measiranced financial knowledge.
Appendix B and Table 2A report the exact wordingtlsé questions and document the
responses to the advanced literacy questions. | |&aese are much more complex questions
that are devised to measure knowledge relatechtmdial investments and portfolio choice.
The questions assess knowledge of financial ass#th, as stocks, bonds and mutual funds;
the trade-off between risk and return; the undeditey of risk diversification; the function of
the stock market; and the relationship between Ipoivgs and interest rates.

Table 2A shows that the response pattern for tharemkd questions is much different
than that for the basic literacy questions. Speiliy, the number of correct answers is much
lower; only about a quarter of respondents knowualtwe relationship between bond prices
and interest rates. Note that not only were respotsdmore likely to have given incorrect
answers to these questions, but they also stagé¢dhy do not know the answer more often.
For example, while 13% of respondents were incorabout the main function of the stock
market, 20% stated they do not know the answehigoquestion. Table 2B shows that only
5% of respondents were able to answer all elevearad literacy questions correctly, while
the fraction of incorrect or ‘do not know’ respossmn several questions is sizable. These are
important findings. For example, most life cycle dats assume that consumers are well
informed and have the capacity to make complexst@ts, such as determining the optimal

level of consumption over their lifetime. In fatte findings presented in Tables 1A, 1B, 2A

" For an analysis of the module on financial litgrat the 2004 HRS, see Lusardi and Mitchell (201 Hay a
review of financial literacy surveys across cowgdrisee Lusardi and Mitchell (2007b, 2011c).



and 2B show that financial literacy should not &ken for granted. These findings echo the
results found in US surveys, such as the Health Retirement Study and the Survey of
Consumers, as well as findings from other coun{ses Lusardi and Mitchell (2007a, 2011c)
for a review).

We summarise the information on financial literagyived from the responses to our
two sets of questions into a financial literacyardFirst, we perform a factor analysis on the
sixteen financial literacy questions. Consisterthwie way we designed the financial literacy
survey, we find two main factors with different thlag on the two sets of questions—the
simple literacy questions (first 5 questions) am& tmore advanced literacy questions
(remaining 11 questions). We therefore construct literacy indices by performing a factor
analysis on the two sets separately. The firstxnderelated to basic knowledge while the
second index measures more advanced financial kdgel In constructing the indices, we
explicitly take into account the differences betwagcorrect and ‘do not know’ answers (see
Appendix C). It is important to use this informati@o differentiate between degrees of
financial knowledge (see Lusardi and Mitchell, 20}l IDetails about the factor analysis and
descriptive statistics on the relationship betwkiemacy and age, gender and education are

provided by Van Rooij, Lusardi and Alessie (2011a).

3.2 Wealth and literacy

We aim to explore a new explanation for the hefeneity in wealth holdings;
specifically, the effects of financial literacy omealth. First, we look at the bivariate
relationship between wealth and our two measurdmaincial literacy. Table 3 documents a
strong increase in median net worth at higher kwélboth basic and advanced financial
literacy. Focusing on advanced financial literaog aividing the financial literacy indices in
quartiles, we find that the median net worth ofiwalals in the top financial literacy quartile
amounts to € 185900, which is quadruple the med@rworth of those in the bottom literacy
guartile (€ 46700). The differences in wealth asroasic financial literacy quartiles are large,
although somewhat smaller than across advancedditeuartiles. These simple correlations
suggest a strong, non-linear gradient between ¢iahhteracy and net worth.

Table 4 shows a similar pattern for several asattgories. Home ownership and
investments in stocks, mutual funds and bonds arehnrmore common among those who
score high on the financial literacy indices. Néleless there are notable differences between
asset classes. While home ownership is not unconammng individuals with low financial

literacy, investments in stocks or bonds are alnatstent in this subgroup. This evidence



suggests that more financially literate househgloi®ad their wealth over a richer class of

assets and hold more diversified portfolios.

4. Wealth regressions

To further investigate the relationship between datwld wealth and financial
literacy, we start with a basic multivariate regiea of total net worth on several controls and
extend this specification by successively includaaglitional determinants of wealth. Tables
5A and 5B report the results. First, we run an Qk§ression of total net worth on our
measure of basic financial literacy. Other contx@riables include gender, age and
educational attainment, household composition talastatus and the number of children
within the household), household net disposabl®rnme; and a dummy for whether the
respondent is retired. We also include a dummytlier self-employed to account for their
differences with respect to other households (Hamsit Lusardi, 2004).

Age and income appear to be strongly significarab{& 5A, column 1). Total net
worth increases with age, but because we are usings-sectional data, we cannot
disentangle whether this is attributable to ageahort effects. Nevertheless, this result is
consistent with panel data evidence suggesting Ehdth households hardly decumulate
private wealth after retirement (Kapteyn, Alessra d usardi, 2005; Alessie, Lusardi and
Kapteyn, 1999). To capture complex, possibly noedr effects of income on wealth
accumulation, we include a polynomial for the natlogarithm of net disposable household
income with a linear, quadratic and cubic term. Ae opercent increase in household
iIncome—measured at mean levels of the control bkesa—is associated with an increase in
total net worth of about € 1400.

Most importantly, we find there is a positive anatistically significant effect of basic
financial literacy on total net worth. A unit ine® in basic literacy is associated with an
increase in wealth of about € 12000 (the basicalilg measure itself has a zero mean and a
standard deviation of one). Thus, respondents wgher basic knowledge are more likely to
accumulate wealth. Nevertheless, it is not immedjatlear whether this is the result of better
financial decisions due, for example, to an abildycollect and process information at low
cost and effort or, alternatively, to the assooiatwith personal characteristics such as risk
aversion, time preference or overconfidence (segstehs, Jappelli and Padula (2010) for a
discussion).

To further investigate these issues, we first exantie role of confidence in financial

knowledge in relation to actual financial knowledd¢ye addition to actual financial literacy,
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the perception of one’s knowledge might assertnaependent effect on financial outcomes,
albeit the direction of the effect is not clear,ctpriori. Individuals who are overly modest
about their knowledge might refrain from using nigwancial products and forego potential
financial benefits. Insofar as high confidence me's financial knowledge leads to less
conservative portfolio management, it could hap®sitive impact on net worth. On the other
hand, high-confidence individuals might buy produtttat they do not fully understand and
end up making financial mistakes with potentialgrisus consequences. In addition, the
literature on overconfidence offers arguments thdividuals with too much trust in their
knowledge may be inclined to interpret and filtegformation in accordance with their beliefs
and might trade excessively (ending up with higinading costs and lower net investment
returns). Barber and Odean (2000, 2001), for imstaprovide evidence of overconfident
investors trading excessively and ending up witieloreturns on their investments.

At the start of our survey, we ask responderti®w would you assess your
understanding of economics (on a 7-point scale;eams very low and 7 means very high)?
Based upon this self-assessment, we construcativeemeasure of overconfidence. The self-
assessment and our basic financial literacy indexat directly comparable due to the use of
different scales but do provide information on thkative position of respondents within the
distribution of actual basic literacy and self-as®#l literacy, respectively. We start with
grouping both variables into four categories amkirgg the respondents accordingly from the
top category to the lowest group. Thereafter, weate a dummy for overconfidence that
equals one if the respondents’ self-assessedditeemnking is higher than our classification
of basic financial literacy. Similarly, we consttue dummy for underconfidence when the
ranking on self-assessed literacy is lower tharramed by the actual measures of literacy.
Thereafter, we rerun the wealth regression, thmsetiincluding the overconfidence and
underconfidence dummies (the reference group hhi@gespondents with an assessment of
their literacy in line with their actual knowledgedppendix C provides more detail on the
construction of the confidence measures. Our m@i@rest is whether the effect of basic
financial ability on wealth accumulation is affedtby the inclusion of these confidence
measures. The coefficient of basic financial liegraemains significant and increases
somewhat (Table 5A, column 2)The coefficient of overconfidence is negative but
insignificant. Underconfidence, however, has a ifitant negative impact on net worth.

8 The number of observations has now decreased gt to 1060 as, in constructing the measuresrfden
and overconfidence, we omit respondents answerdognot know when asked to assess their economics
knowledge.
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Compared to individuals with correct assessmettteif financial knowledge, underconfident
respondents do not seem to take full advantagdef knowledge, at least in relation to
savings.

Experimental evidence reveals that individuals vatlver cognitive ability are likely
to be less risk tolerant and more impatient (BemarBrown and Shapiro, 2006; Dohmen,
Falk, Huffman and Sunde, 2010). To test whethereffect of basic financial literacy is due
to an association with risk attitude, we include@asure of risk aversion. In the annual DHS
respondents are asked to indicate to what exteyt digree with the statemefifjvesting in
stocks is something | don’t do, since it is to&yisThe response scale runs from 1 to 7, with
1 indicating ‘complete disagreement’ and 7 ‘complagreement’. Kapteyn and Teppa (2011)
show that this measure has more explanatory powenadels of portfolio choice than
measures of risk tolerance based on a series oftimgfical choices between uncertain
streams of lifetime income, as proposed by Barskgter, Kimball and Shapiro (1997). The
regression results in Table 5A (columri 8how that there is indeed an important role fsk ri
aversion in explaining wealth heterogeneity, bt toefficient of basic financial literacy is
virtually unaffected?

We subsequently test whether financial literacyeeias a proxy for patience. We do
not have direct information on time preferenceg, v include information on smoking and
drinking behaviour as a proxy for myopic behaviaas,is done in many other studies since
the work by Fuchs (1980) on the relationship betwdi&erent types of health decisions and
patience. We use information on whether individusd®wke and how often, and on whether
they are heavy drinkers (defined as more than &eoholic drinks on average per day). We
do not find any relationship between net worth Hrese proxies for time preference, and the
coefficient estimate of the basic financial literandex changes only marginally (Table 5B,
column 1).

In the next step, we investigate whether basicnfired ability could be a proxy for
advanced financial knowledge (as suggested byehdts in Van Rooij, Lusardi and Alessie,
2011a) and include the measure of advanced finlliteiecy. Indeed the effect of advanced

literacy is strongly significant, reduces the caééit estimate on basic financial capacity and

° The information on risk aversion and time prefeemis available in the DHS modules on savinguakt,
income and health. By merging different modules, tiital number of observations in our regressiaedsiced
by 57 (even though we are able to retain some holge by using information on time preferences egkl
tolerance from adjacent years).

19 As a robustness check we have included the Bashy (1997) measure of risk tolerance, as itdrased to
be a valuable measure in other papers (e.g., Vamij,R¢ool and Prast, 2007), but it turned out to be
insignificant, confirming the results of Kapteyndaheppa (2011).
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wipes out its significance (Table 5B, column 2)eTdoefficient of advanced literacy is higher
than the one of basic literacy index; a unit inse@n advanced financial literacy raises
household net worth by € 24000. However, we neduktoautious about the interpretation of
the OLS estimates of financial literacy. While thessic financial literacy index touches upon
skills that individuals need on a daily basis, dldeanced literacy index includes questions on
the workings of stocks, bonds and mutual fundsctviare complex concepts beyond what is
needed to know to perform basic financial transasti It is conceivable that the desire to
increase wealth may foster investing in financiabwledge; as a result, the OLS coefficient
could be biased upwards (simultaneity bias). Moeeo¥ is conceivable that advanced
financial literacy is related to some unobservedaides that also affect wealth holdings.
On the other hand, the advanced literacy index tbgha noisy measure of actual advanced
financial knowledge and the coefficient of advan@iadncial literacy could be biased toward
zero (attenuation bias). Indeed Van Rooij, Lusardi Alessie (2011a) provide evidence that
a slight variation in the wording of some of thevagced literacy questions affects response
patterns, which suggests that respondents havedariey to guess the answer to financial
literacy questions, in particular the complex ones.

To address the nexus of causality, we performunséntal variables (IV) estimation.
We use economics education as an instrument faaree financial literacy. This variable
measures exposure to education before enteringbhmarket. It is based upon the answers
to the questioiHow much of your education was devoted to econgPhiwith response
categories being ‘a lot’, ‘'some’, ‘little’, and ‘hdly at all’. It has strong predictive power for
advanced financial literacy, as shown by the testhe relevance of the instruments in the
first stage regression (Table 5B, column 3). Fealue equals 13, clearly above 10—the
value that is often recommended as a rule of thtor@dvoid the problem of weak instruments
(Staiger and Stock, 1997). We assume that thignmdton is unrelated to the error term in
the wealth equation. We are aware that this coitennight not be met because of simultaneity
and/or omitted variable bias, and insofar as ptssie have tried to address this issue by
adding other relevant control variables (see negti@n). Nevertheless the IV results should
be interpreted with caution.

The IV estimates show that the coefficient meagutie effect of financial literacy on
net worth remains significant at the 5% level anckeéases in magnitude with respect to the

OLS estimate. Overall, our estimates are in linthwhe hypothesis that financial literacy is

1 For the same reason our proxy for basic finaritéxacy could be an endogenous variable. HoweherDHS
does not contain instruments for both financigricy variables.
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positively related to wealth accumulation, everaéiccounting for attitudes and preferences
that might be associated with an individual's levkfinancial literacy.

5. Extensions

To investigate the robustness of our findings, wplat the richness of the DHS
dataset and examine a variety of extensions aranalive specifications of the wealth
regression$® A potential concern with our instrument is thatwmulating wealth and
becoming financially literate or being exposed tor@mics education are choice variables
that depend on a common unobserved factor or attemmrariable. One possible candidate
for a variable that drives literacy, education avehlth but is usually unavailable in wealth
regressions is ability, as some individuals ar@risically more gifted and have better basic
cognitive skills than others. For this reason, \8e the basic literacy variable in the wealth
regressions to control for cognitive ability.

Carefulness is an example of a common trait thetgps has not yet been taken into
account. Careful individuals, who take many preiceust to prevent bad things happening to
them, could be more likely to hold a buffer stock savings and to invest in financial
education, as well, to lower the chance of facinmaricial difficulties. To explore this
possibility, we run two additional specificationgjich include information from two separate
questions. Respondents were asked whether theideotisemselves to be adreful persoh
and whether theytake many precautions’The response scales run from 1 (completely
disagree) to 7 (completely agree). By merging ithisrmation with our data, we lose close to
300 observations. Due to the lower number of olzd@ms, theF-value of the joint
significance of the dummies for economics educafjoar instrument) in the first stage
regression decreases to 6 but remains stronglyifisgmt. The inclusion of how careful
respondents are does not take away the effechafdial literacy on net worth. The advanced
literacy coefficient remains significant at the $@nfidence level and even increases in value.

Other potential drivers of wealth heterogeneitylddoe related to financial literacy
and might influence the relationship between fimantteracy and the accumulation of
wealth. In this section we further exploit the nelss of the DHS dataset to investigate
whether the importance of financial literacy issksed once we control for alternative
explanations of the wealth dispersion. One poteetalanation for wealth heterogeneity is
simply that households have different appetitesstoring. Venti and Wise (1998) conclude,

for example, that unobserved heterogeneity in thpgnsity to save must be a major driving

12 See Van Rooij, Lusardi and Alessie (2011b) forilet
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factor for wealth inequality after having succes$pveliminated lifetime earnings, chance
events and investment choices as explanationshéomide differences in wealth holdings.
Our dataset does contain a direct proxy for thgpgmeity to save, which is measured by the
responses to what respondedts with money that is left over after having péed food, rent,
and other necessitiesThe response scale runs from 1 to 7, in whicheams'l like to spend

all my money immediatelgnd 7 meand want to save as much as possibleur estimates
show that, across the board, a higher appetiteséming translates into higher saving
accumulation. However, the magnitude and signifieaof the coefficient of advanced
financial literacy is unaffected when this addiboontrol for saving is added.

Self-control is indisputably an important factorsaving outcomes (Thaler, 1994). No
matter how much importance individuals attach toirgg if they have difficulties
withstanding short-term temptation and do not fimdys to constrain their consumption
behaviour, they will not be able to save. The DH®gfion asking whether responderiitisd
it difficult to control their expendituregon a scale from 1 to 7, in which 1 meareyy easy’
and 7 meansvery difficult) provide a way to measure self-control. We fihdittself-control
is a major determinant of wealth accumulation. @literence between those who have little
or no difficulty controlling their expenditures anldose who recognise that this is a major
challenge is nearly € 90000 in net worth. The isdn of self-control, however, does not
fundamentally affect the relationship between firiahliteracy and wealth accumulatidh.

In addition to these extensions we incorporatergelaumber of variables that, based
upon the theoretical and empirical literature, doatcount for part of the variation in net
worth among households. To this end, we merge ata @ith information from other DHS
modules. We include several alternative health omeas respondent self-assessed probability
for survival until a certain age (to account fortdregeneity with respect to perceived
longevity), income uncertainty, expectations regagdhousing prices, perceived likelihood of
future reduction in the generosity of the statespmm and expected replacement rate (based
upon state pension eligibility and mandatory emetogompany savings). All of these
variables are insignificant and do not affect tbeficient estimates of financial literacy on
wealth*

We test the robustness of our results to other unrea®f wealth. Using net worth over
permanent income as a dependent variable (permarwambe is calculated from an auxiliary

13 We have also accounted for a bequest motive anpldoning horizons. Our main results are unchangee
Van Rooij, Lusardi and Alessie (2011b).
% For brevity, estimates are not reported but asdl@e upon request.
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regression of income on a number of demographigs),attain estimation results which
corroborate the evidence of a positive and sigaifiaelationship between financial literacy
and wealth. Finally, we use alternative instrumszts using information about the financial
condition of siblings and knowledge of parents. \line financial condition and knowledge
of others are not under control of the respondsithessing financial problems of the oldest
sibling or parents may provide strong motivationatmuire financial knowledge (see Van
Rooij, Lusardi and Alessie, 2011a). Using theseradtive instruments, we find that the IV
estimate for financial literacy remains stronglgrsficant and increases somewhat in value,
while the estimates of the other coefficients doai@nge qualitatively. These extensions and
alternative empirical strategies show that the ichpa financial literacy on net wealth is

robust.

6. Discussion

Many policymakers are concerned about the adeqohcgtirement savings. When
households do not accumulate sufficient wealthretlaee profound implications not only for
personal welfare but also for public policy, as Isawings households may lack a buffer to
deal with negative shocks and are more likely tocobee dependent on public support.
However, the debate on whether household savirggarlow is still ongoing. Many studies
conclude that a large number of households havefficient retirement savings. Other
studies suggest that for the majority of household=alth accumulation is adequate, once
changing consumption needs over the life cyclgaiten into account. From this perspective,
it is not clear that increasing financial literagguld necessarily result in higher saving rates.

An important policy question is whether financiaflueation stimulates wealth
accumulation or whether the causality runs therotfegy. Gustman, Steinmeier and Tabatabai
(2010) argue that the causality might run from we#&b financial literacy. Individuals who
accumulate a lot of wealth also face an incentovd@d@come financially knowledgeable and
have the opportunity to acquire knowledge by mamgagheir portfolio. The results by
Bernheim, Garrett and Maki (2001), on the otherdhauggest that high school programs
aimed at increasing financial knowledge stimulateirsys. If the direction of causality runs
from financial knowledge to increased savingssiimportant to understand how financial
literacy translates into increased savings asghirbe attractive from a public policy point of
view to invest in financial education initiativds for example, household savings are deemed

too low. We discuss two possible explanations eeldb the well-documented limited stock
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market participation puzzle and to another puzzlagg of household finance, i.e., the lack of

retirement planning.

6.1 Financial literacy and stock market participation

Economic theory dictates that (with the possibleegtion of a small proportion of
households) it is optimal to hold a portion of helusld wealth in the form of stocks
(Haliassos and Bertaut, 1995). Investing in thelstmarket provides an opportunity to take
advantage of the equity premium and to benefit frik diversification. In fact, evidence on
the composition of household portfolios across toes shows that many households have no
stocks at all in their portfolios (Guiso, Haliassosd Jappelli, 2002). In our sample, about a
quarter of the households invest in stocks, eitiezctly or indirectly via mutual funds.
Limited participation in stock markets is oftenced back to transaction costs and the costs of
processing information, which create a threshotdefgering the stock market (Haliassos and
Bertaut, 1995; Vissing-Jorgenson, 2004). In addjtib has been argued that households are
either simply unaware of the investment opportesitin the stock market or refrain from
investing in stocks due to a lack of trust (Guisw aappelli, 2005; Guiso, Sapienza and
Zingales, 2008).

An increase in financial literacy lowers informatiacosts as well as decreases
impediments to participating in the stock marketlded, our work— relying on both OLS
and IV estimates—shows that the probability of awgnistocks or mutual funds in the
Netherlands increases with the level of financai@rdcy (Van Rooij, Lusardi and Alessie,
2011a). Because financial knowledge increases staclership, high-knowledge individuals
have an opportunity to exploit the risk premiumeaquity investments, and doing so might
contribute to the positive effect of financial fiaey on net worth. This is true regardless of the
fact that some households may in fact be bettenafffinvesting in the stock market due to
excessive trading or bad timing of transactionghasfinancial literature shows that the vast
majority of households that invest in the stock kearfollow very passive investment

strategies (see, e.g., Ameriks and Zeldes, 2004).

6.2 Financial literacy and retirement planning

A second potentially important channel through whimancial literacy impacts
wealth accumulation is via retirement and finangknning. As an example, the model by
Reis (2006) distinguishes inattentive consumers wbonot plan and do not accumulate

wealth from those who do plan and thereby accuraiwdavings. Empirical evidence supports
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the assertion that retirement planning affects themtcumulation (Lusardi, 1999; Lusardi and
Mitchell, 2007a, 2009, 2011b; Ameriks, Caplin anehhy, 2003). Planning is an inherently
complex task; for example, one needs to collect@odess a lot of information. Thus, the
effect of financial literacy on total net worth rhigbe related to the capacity to pfarindeed,
Lusardi and Mitchell (2009) offer convincing evidenof financial literacy fostering thinking
about retirement. In another study, Lusardi andchitl (2008, 2011b) document a positive
relationship between simple measures of finanag@vwkedge and more specific measures of
retirement planning related to the calculation alisg needs after retirement. In the
following section, we take these two approache®p firther by relating retirement planning
to comprehensive measures of financial literacy.

Our survey module contains a series of questionsetirement planning that were
originally developed by Lusardi and Mitchell (20)Tbr a module in the 2004 HRS. The first
question relates to the very first step in settipga retirement planHave you ever tried to
figure out how much your household would need teesbor retirement?’ Of 1508
respondents, 564 answered affirmatively and arelledh ‘'simple’ planners. Respondents who
answered ‘yes’ were given the follow-up questittgve you developed a plan for retirement
saving?’ The majority of respondents seems to have develgoee sort of a retirement
savings plan, as 161 plus 299 respondents answagdr ‘more or less’, respectively. Out
of this group of ‘serious’ planners, the large mi&joclaims to have been successful planners,
in the sense that 169 plus 250 respond ‘alway&nostly’ to the third questionHow often
have you been able to stick to this plahhe proportion of simple, serious and successful
planners is roughly comparable to that found for kd&seholds surveyed in the 2004 HRS,
although the latter is based on a sample of oldeséholds (Lusardi and Mitchell, 2011b).
The weighted percentage of simple, serious andess@a planners in our sample equals
34.6, 27.6, and 25.1 respectively.

Descriptive statistics on retirement planning aedhdgraphics are reported in Tables
6 and 7. As expected, there is a strong correlatith age. The closer individuals get to
retirement, the more likely they are to have sthkensidering their retirement needs. We

find no differences in planning activities betwemen and women, while couples are more

!5 Even if individuals rely on financial planners advisors, they have to come up with a lot of infation,
some of which is complex to retrieve and commueicéd.g., information on their preferences and the
uncertainty around the main scenario they foresée)he same time, consumers have to be savvy dntug
understand the implications of the advice givemplayners or advisors and to judge whether the stgdelans

fit their needs. Interestingly, a multivariate reggion analysis reveals that financial literacysdoet exert an
independent effect on the probability of consultandinancial intermediary. llliterate households limvever
rely significantly more on the advice of friendsdaacquaintances when making important financiaisi@ts
(results are available upon request).
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likely to be successful in executing their planshiM/ there is not much evidence that
planning is related to education or basic literabgye is a strong correlation of planning with
advanced financial literacy. The proportion of plars in the most literate group is almost
double the number for households with the lowesell®f financial knowledge. Another
notable result is the role of confidence. Those wah® very confident in their economics
knowledge are more likely to calculate how muchytheed to save for retirement purposes.
This suggests that concerns about knowledge andcitgpto handle complex retirement
savings decisions prevent individuals from attengptio calculate retirement savings needs
and set up plans.

The relationship between financial literacy and an retirement planning is
confirmed in a multivariate regression analysidudmng the same explanatory variables as
used previously (Table 8). We report both OLS avidegressions, as we are cautious about
possible simultaneity bias; one could attain finahknowledge in the process of calculating
savings needs and developing and executing ametiteplan. However, conditionally upon
the validity of our instrument set, the IV estinsmfeoint to a downward bias in the OLS
estimates, potentially due to the problem of measent error in the advanced financial
literacy index. A one standard deviation increasBnancial literacy increases the probability
of planning for retirement by more than 20 percgatpoints.

One explanation why retirement planning may affeetlth is via its effect on self-
control. If consumers want to save but simply Itk discipline to do so, planning may help
consumers control their consumption (Ameriks, Ggplieahy and Tyler, 2007). Moreover,
research from psychology shows that people are tilely to achieve goals and translate
intentions into actions when they develop spegifims *°

The relationship between financial literacy andnpiag is a pretty robust finding.
Alessie, Van Rooij and Lusardi (2011) use a difiéreneasure of planning (how much
individuals have thought about retirement) andnaps measure of financial literacy which
was collected in the DHS in 2010. Both the OLS Bhdstimates continue to show a positive
and statistically significant effect of financiéklracy on retirement planning.

Critics might argue that, in the Netherlands, it net clear that financially
knowledgeable individuals will be induced to saverenfor retirement when comparing

expected retirement income with their spending séedfter performing this comparison,

'8 See Lusardi and Mitchell (2007a) for a more dethaiiscussion of the explanations why retiremeaiping
affects wealth.

7 Also for the US, the conclusion—drawn in many @sd-that retirement savings are insufficient is not
undisputed (Scholz, Seshadri and Khitatrakun, 2006)
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individuals could find that they are currently holgl excessive wealth and adjust their
savings downward, since the Dutch pension systekmasvn to be relatively generous, and
the vast majority of employees save via mandat@findd benefit retirement plans with
compulsory contributions (Van Rooij, Kool and Pr&07). In fact, research shows that the
replacement rates provided by the Dutch mandatengipn system are, in many cases, lower
than expected by many employees and insufficieptawide the desired standard of living in
old age (Van Duijn, Lindeboom, Lundborg and Masiaogmo, 2009; Binswanger and
Schunk, 2008). This suggests that making retiremegitulations and subsequently

developing targets for spending and saving might heuseholds boost their wealth.

6.3 The cost of ignorance

The association between advanced financial liteeantd/ wealth accumulation that we
have found is not only statistically significanttbalso quantitatively large. The net worth
difference associated with the difference in th& &nd 2%' percentiles of the advanced
financial literacy index equals € 80000, i.e., Holyghree and a half times the net disposable
income of a median househdftiThis number provides a crude proxy for the ecoromi
relevance of the financial literacy—wealth coeffiti. Similar calculations show that higher
levels of financial literacy are associated wittoreamically meaningful increases in the
propensity to participate in stock markets andlém ffor retirement. An increase in advanced
financial literacy from the 2%to the 7% percentile for an individual with otherwise avesag
characteristics is associated with a 17 and 30epé&rge point higher probability of stock
market participation and retirement planning, resipely.’® Large differences in financial
knowledge correlate with important differences inahcial behaviour. While we have
addressed the concern of reverse causality toxtieatepossible within our dataset, we do not
claim that we have resolved the dispute about ifeetibn of causality of the literacy—wealth
relationship. Nevertheless, our results show thahe is willing to believe that there is an
effect of literacy on financial behaviour, the putal benefits of financial education are
substantial, and the costs of financial ignorameepatentially large.

How do our findings compare to the economic effeetgorted in other studies?
Campbell (2006) argues that suboptimal refinan@ngong US home owners results, on
average, in 0.5-1% higher mortgage interest rakgsending on the year under consideration.

'8 In the calculations we use the coefficient andfidemce interval for the effect of advanced finahditeracy
on wealth from the preferred IV specification amahg regressions in Table 5B (see column 3).
19 See also Van Rooij, Lusardi and Alessie (2011b).
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Given the current size of the US mortgage markes is equivalent to $50-100 billion
additional annual interest costs paid. US investwesestimated to have foregone 0.67% of
average annual equity return because of fees, egpaand trading costs of active investment
strategies in an attempt to beat the market (Fre2@®8). This amounts to a total annual cost
of about $100 billion that could have been savegdnsively following the market portfolio.
Bovenberg, Koijen, Nijman and Teulings (2007) caltb a stylised life cycle savings model
with portfolio investments. Compared to an optintalestment strategy, their parameter
choices yield a welfare loss of 3.5% for underdsiferation and a 12% loss when individuals
do not participate in the stock market at all (@itbirectly or indirectly via pension savings).
Using different values for several parameters dérast and comparing to a benchmark
situation which takes borrowing constraints intacamt, Cocco, Gomes and Maenhout
(2005) report welfare losses of up to 4% from nartipipation in the stock market. Calvet,
Campbell and Sodini (2007) estimate an actual dmetiarn loss due to lack of participation
in the stock market by Swedish households thatdcbalas large as 4.3%. Calvet, Campbell
and Sodini (2007) also provide estimates for tr@nemic cost of under-diversification based
upon the actual portfolio composition of Swedishestors. For a median investor, the annual
return loss due to under-diversification is 2.9%tbea risky portfolio, which equals $129 or
0.5% of household disposable income. However, f@ io ten investors, these annual costs
are as high as $1190 (4.5% of disposable incomejooe.

These figures are not directly comparable to thanesed wealth—financial literacy
relationship in our regressions. First, the numbepsrted are very specific to certain types of
portfolio behaviour. Second, they represent a ftdioregone returns, while wealth is a stock
variable. While recognizing that our calculation®yde only crude approximations, the
effect of financial literacy could be substantialesting in financial education is attractive in
terms of wealth holdings insofar as these effodssb financial knowledge. For the ultimate
impact on personal welfare, though, it makes aedbffice whether higher wealth holdings
come from improved wealth management, leading @catloidance of financial mistakes and
to higher portfolio returns, or alternatively afgetresult of households being in a better
position to plan their expenses. The two channedé we have highlighted (stock market
participation and retirement planning) are exampmédoth mechanisms. That said, it is
important to realise that any effect of financialueation on household wealth is not

immediate and may take time to materialise.
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7. Concluding remarks

Financial literacy and its effect on economic decis have become an important
topic. It is obvious that the management of wealtid portfolio choice requires more
sophisticated knowledge than it did two or threeadies ago. Not only have households
become more and more responsible for their weltdpbut the landscape of financial markets
has changed dramatically, and these changes havedbaracterised by an increase in the
complexity of financial products. In this study, wee detailed measures for basic and more
advanced financial literacy, and we document ewidesf an independent positive association
between financial literacy and wealth accumulatidine effect of financial literacy on
accumulated savings is robust across differentisgestcons and continues to hold even after
we control for many other wealth determinants.

We have highlighted and documented evidence ofitmanrtant channels that might
contribute to the relationship between wealth aadatron and financial literacy: financially
knowledgeable individuals are (1) more likely tosest in stocks and (2) have a higher
propensity to plan for retirement. We argue tha th because financial literacy lowers the
costs of collecting and processing information eettlices planning costs, thereby facilitating
the execution of financial decisions and bringingwd economic and psychological
thresholds for stock market participation or retiemt savings calculations and subsequent
development of retirement plans.

Our study is complementary to those by Bernheimirédaand Maki (2001) and
Bernheim and Garrett (2003) that have shown thrtnitial education in the US (either in
high school or via workplace seminars) has a pasitnpact on savings but have not been
able to identify whether this effect is due to indual appetites for saving, provision of
information and supply of commitment devices, aadronprovement in financial literacy and
reduction of financial mistakes, or peer effectsir @ork shows that financial literacy is
positively associated with wealth accumulation, \Wwet cannot infer from this result that the
effect of financial education programs is indeegl rigsult of an increase in financial liter&8y.
To assess that finding, we need to be able to aepéne impact of financial education on

financial ability and knowledge from other channels

% |nterestingly, further analysis shows that pedea$ might indeed play an important role in finahc
behaviour, especially for those with less finanéitatacy as they are more likely to cite friendlaelatives as
their most important source of advice on finandatisions (Lusardi and Mitchell, 2011b; Van Rodijisardi
and Alessie, 2011a).
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Appendix A. Summary statistics of explanatory variablesand net worth

Table Al. Summary statistics (mean) of explanatory variables

Weighted statistics

Explanatory variable

Whole Final
samplesample

Definition

Age dummies
age<=30
30<age<=40
40<age<=50
50<age<=60
60<age<=70
age>70
Education dummies
Lower intermediate and primary
Intermediate vocational
Secondary pre-university
Higher vocational
University
Male
Married
Number of children
Retired
Self-employed
Household income
High confidence in financial skills
Low confidence in financial skills
Risk aversion

Respondent’s age falls within mentioned age 0.135 0.119

category 0.205 0.187

0.191 0.195

0.211 0.212

0.148 0.160

0.109 0.127

Highest leveédtication completed by respondent 0.30824

0.198 0.190

0.152 0.151

0.223 0.222

0.121 0.113

Respondent is male 0.51%531

Respondent is married or cohabiting 0.5B867

Number of children living withiousehold 0.6160.576

Respondent has retired 0.18404

Respondent is self-employed 0.@5649
Net disposable household incom€ i000) 246 23.8

Respondentefatively overconfident 0.288.288

Respondent imtiwely underconfident 0.3970.395

Risk aversion 1 (completely disagré&&gsed upon the following question: To what exte®093 0.092

Risk aversion 2
Risk aversion 3
Risk aversion 4
Risk aversion 5
Risk aversion 6

Risk aversion 7 (completely agree)

Smoking
No
Every now and then
Daily (< 20 cigarettes)
Daily (>= 20 cigarettes)

Drinking (more than 4 glasses daily)

do you agree or disagree with the statement 0.104 0.106
‘Investing in stocks is something | don't do, sirice0.094 0.094
is too risky’ (on a scale from 1 to 7, where 1 n®ea®.164 0.155
‘completely disagree’ and 7 means ‘completely 0.099 0.093
agree’)? 0.183 0.185
0.263 0.276

Based upon the following two questions: 1) Do you
smoke cigarettes at all? (yes, | smoke every nav@i@35 0.748
then/yes, | smoke every day/no); and if smoke ev@r§55 0.055
day: 2) About how many cigarettes do you smokedal39 0.136
day? (less than 20 cigarettes/at least 20 cigajette0.071 0.062
Respondentnha® than 4 alcoholic drinks a day 0.0D4066

Note: All variables are 0-1 dummy variables, exdbptnumber of children within the household and ne
household disposable income (thousands of eurodl&\(final) sample consists of 1508 (1091) housghol
except for variables which have been obtained ftteerannual DHS files.

Table A2. Total household net worth statistics

Thousands of euro

Total net worth

Total net worth Median Mean Standard deviation
before trimming (N=1116) 119.7 184.3 279.3
after trimming (N=1091) 119.7 167.1 189.0

28



Appendix B. Wording of basic and advanced literacy questions

Basic financial literacy questions

1) Suppose you had € 100 in a savings accountrenthterest rate was 2% per year. After 5
years, how much do you think you would have inaheount if you left the money to grow?
(i) More than € 102; (ii) Exactly € 102; (iii) Lesisan € 102; (iv) Do not know; (v) Refusal.

2) Suppose you had € 100 in a savings accounthenthterest rate is 20% per year and you
never withdraw money or interest payments. Aftgeérs, how much would you have on this
account in total? (i) More than € 200; (ii) Exac8y200; (iii) Less than € 200; (iv) Do not
know; (v) Refusal.

3) Imagine that the interest rate on your savirg®ant was 1% per year and inflation was
2% per year. After 1 year, how much would you b& ab buy with the money in this
account? (i) More than today; (ii) Exactly the sarfi® Less than today; (iv) Do not know;
(v) Refusal.

4) Assume a friend inherits € 10000 today and itikng) inherits € 10000 3 years from now.
Who is richer because of the inheritance? (i) Mgmid; (ii) His sibling; (iii) They are equally
rich; (iv) Do not know; (v) Refusal.

5) Suppose that in the year 2010, your income lmadldd and prices of all goods have
doubled too. In 2010, how much will you be ablebtgy with your income? (i) More than
today; (i) The same; (iii) Less than today; (ivd Dot know; (v) Refusal.

Advanced financial literacy questions

6) Which statement describes the main functiomefstock market?

(i) The stock market helps to predict stock earsin@) The stock market results in an
increase in the price of stocks; (iii)The stock kedrbrings people who want to buy stocks
together with those who want to sell stocks; (ignd of the above; (v) Do not know; (vi)

Refusal.

7) What happens if somebody buys the stock of Brm the stock market? (i) He owns a part
of firm B; (ii) He has let money to firm B; (iii) &lis liable for firm B debt; (iv) None of the
above; (v) Do not know; (vi) Refusal.

8) Which statement about mutual funds is corregt@iice one invests in a mutual fund, one
cannot withdraw the money in the first year; (iijufdal funds can invest in several assets, for
example invest in both stocks and bonds; (iii) Militiunds pay a guaranteed rate of return
which depends on their past performance; (iv) Noh¢he above; (v) Do not know; (vi)
Refusal.

9)What happens if somebody buys a bond of firm)83é owns a part of firm B; (ii) He has

lent money to firm B; (iii) He is liable for firm B debts; (iv) None of the above; (v) Do not
know; (vi) Refusal.
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10) Considering a long time period (for exampleot@0 years), which asset normally gives
the highest return: (i) Savings accounts; (ii) Bandii) Stocks; (iv) Do not know; (v)
Refusal.

11) Normally, which asset displays the highestttiations over time: (i) Savings accounts;
(i) Bonds; (iii) Stocks; (iv) Do not know; (v) Resal.

12) When an investor spreads his money among diffeassets, does the risk of losing
money (i) Increase; (ii) Decrease; (iii) Stay theng; (iv) Do not know; (v) Refusal.

13) If you buy a 10-year bond, it means you carsailt it after 5 years without incurring a
major penalty. (i)True; (ii) False; (iii) Do not &w; (iv) Refusal.

14) Stocks are normally riskier than bonds. (i) (i) False; (iii) Do not know; (iv) Refusal.

15) Buying a company fund usually provides a sedg&urn than a stock mutual fund. (i)True;
(ii) False; (iii) Do not know; (iv) Refusal.

16) If the interest rate falls, what should hapmebond prices: (i) Rise; (ii) Fall; (iii) Stay the
same; (iv) None of the above; (v) Do not know; @gfusal.
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Appendix C. Measuring literacy and confidence

Basic and advanced financial literacy

The construction of the basic and advanced litemagdices is explained in detail in a previous paper
(Van Rooij, Lusardi and Alessie, 2011a). In shtrg basic literacy index is calculated from a facto
analysis based on five simple questions. For eaelstipn, we created a dummy variable equal to one
if the respondent provides the correct answer. Tile questions measure numeracy and the
understanding of economic concepts (related toathikings of inflation and interest rates) that are
necessary in day-to-day transactions. The indeadvfinced literacy is based on eleven questions
related to more advanced concepts such as thestadding of stocks and bonds, the relationship
between risk and return, and the benefits of difreasion. To account for the role of do not know
answers, we created two dummies variables for eaestion, measuring whether the question is
answered correctly and whether the respondentateticthat he or she did not know the answer,
respectively. The procedure we used takes intoustdbe fact that we have used minor variations in

wording for three out of eleven questions to thetgensitivity of responses to these variations.

Overconfidence and underconfidence

At the beginning of our survey, we asked resporglenaissess their own financial literacy. Table C1
reports the exact wording of the question and tis&ilblution of responses. We grouped the bottom
three categories and the top two categories fravtpoint response scale to have four categories of
about equal size. We also divided the basic literadex based on five simple economic questions
over four different groups, and thereby tried tonigi the size of the self-reported literacy grouftss
provides us with a relative ranking of self-repdrtiteracy and one for measured basic literacy.
Respondents who rank themselves higher than thewarobtain for their basic literacy are labelled
overconfidenaind those who rank themselves lower than the wan&btain for their basic literacy are
labelledunderconfidentBoth variables are binary dummies taking the ealue if the respondent is
overconfident or underconfident, respectively, areto otherwise. In our sample, we have 404
overconfident respondents, 599 underconfident redguts, 464 respondents with an equal ranking
for actual and self-reported literacy, and 41 reslemts with missing information because they did no
answer the self-assessed literacy question. Thalfacwe have many underconfident respondents is
related to the fact that we are not able to médtetgtoup sizes exactly, since the top categorpdsic
literacy is relatively large, containing 677 resgdents (out of 1508) who answered all five questions

correctly.
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Table C1. Sdlf-assessed literacy

Number and percentage of respondents

How would you assess your understanding of ecoro(oit a

7-point scale; 1 means very low and 7 means veyly)fi

N %
1 (very low) 9 0.60
2 56 3.71
3 137 9.08
4 366 24.27
5 499 33.09
6 355 23.54
7 (very high) 45 2.98
Do not know 31 2.06
Refusal 10 0.66
Total 1508 100.00
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Table 1A. Basic financial literacy
Weighted percentages of total number of respondait$508)

Numeracy Interest Inflation Time value Money

compounding of money illusion

Correct 90.8 76.2 82.6 72.3 71.8

Incorrect 5.2 19.6 8.6 23.0 24.3
Do not know 3.7 3.8 8.5 4.3 3.5

Note: Correct, incorrect, and do not know resporkesot sum up to 100% because of refusals. See
Appendix B for the exact wording of the questionsbasic financial literacy.

Table 1B. Basic literacy: Summary of responses
Weighted percentages of total number of respondaiat$508)

Number of correct, incorrect and do not know answeut of five

guestions)

None 1 2 3 4 All Mean
Correct 2.3 2.8 6.7 15.1 32.8 40.2 3.94
Incorrect 45.2 357 136 4.4 1.1 0.0 0.81
Do not know 88.9 5.9 1.7 1.4 0.7 1.5 0.24

Note: Categories do not sum up to 100% becauseuwfding and means do not sum up to 5 due to
refusals.
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Table 2A. Advanced financial literacy
Weighted percentages of total number of respondiat$508)

Correct Incorrect DK

Which statement describes the main function ostbek market? 67.0 12.9 19.7
What happens if somebody buys the stock of firm Bie stock market? 62.2 25.7 11.0
Which statement about mutual funds is correct? 66.7 111 21.7
What happens if somebody buys a bond of firm B? 55.6 17.8 26.4
Considering a long time period (for example 10 @ryRars), which asset47.2 30.1 22.3
normally gives the highest return: savings accquiaads or stocks?

Normally, which asset displays the highest fludtre over time: savings68.5 12.7 18.4
accounts, bonds or stocks?

When an investor spreads his money among differesets, does the risl63.3 17.4 19.0
of losing money: increase, decrease or stay the3am

If you buy a 10-year bond, it means you cannot gedifter 5 years 30.0 28.3 37.9
without incurring a major penalty. True or False?

Stocks are normally riskier than bonds. True os&2l 60.2 15.1 24.3
Buying a company fund usually provides a saferrretilhan a stock 48.2 24.8 26.6

mutual fund. True or FalsB8?

If the interest rate falls, what should happen eodprices: rise, fall or 24.6 37.1 37.5
stay the same®?

1) This question was phrased in two different w8ee Van Rooij, Lusardi and Alessie (2011a) foailket
Note: DK = ‘Do not know’; Correct, incorrect and Diésponses do not sum up to 100% because of ref G
Appendix B for the exact wording of the questionsaolvanced financial literacy.

Table 2B. Advanced literacy: Summary of responses
Weighted percentages of total number of responddits508)

Number of correct, incorrect and do not know anmsweut of eleven questions)

None 1 2 3 4 5 6 7 8 9 10 All  Mean

Correct 76 51 52 64 73 100 111 11.3 108 10.6 9.8 5.0 5.93
Incorrect 18.7 20.2 198 16.8 104 7.1 47 16 06 01 00 0.0 2.33
DK 442 114 80 6.1 51 37 41 42 28 32 35 36 2.65

Note: DK = ‘Do not know’; Categories do not sumtepl00% because of rounding and means do not sutm up
11 due to refusals.
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Table 3. Total net worth and financial literacy

Thousands of euro (N=1091)

Total net worth

Basicliteracy quartiles Median Mean Standard deviation
1 (low) 43.9 117.2 162.3
2 98.8 150.2 164.7
3 111.2 156.5 173.6
4 (high) 142.8 195.7 209.3

Total net worth

Advanced literacy quartiles Median Mean Standard deviation
1 (low) 46.7 100.1 121.2
2 82.0 129.3 151.0
3 112.4 167.5 181.4
4 (high) 185.9 236.3 228.4
Table 4. Asset owner ship and financial literacy
Weighted percentages (N=1116)
% of households owning
Basicliteracy quartiles Stocks Mutual funds Bonds Home
2.4 5.6 1.9 40.5
9.7 17.6 3.8 53.4
10.2 16.5 3.0 54.4
4 (high) 18.1 23.9 6.1 60.8
% of households owning
Advanced literacy quartiles  Stocks Mutual funds Bonds Home
2.0 6.5 14 44.6
5.0 11.8 1.2 44.8
14.2 18.5 5.0 56.0
25.2 33.1 8.8 70.9
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Table 5A. Total net worth and financial literacy: multivariate regressions

Basic financial literacy index

Age dummy (30<age<=40)

Age dummy (40<age<=50)

Age dummy (50<age<=60)

Age dummy (60<age<=70)

Age dummy (age>70)
Intermediate vocational education
Secondary pre-university education
Higher vocational education
University education

Male

Married

Number of children

Retired

Self-employed

Ln(household income)
Ln?(household income)
Ln*(household income)

High confidence in financial skills
Low confidence in financial skills
Risk aversion dummy 2 (low)
Risk aversion dummy 3

Risk aversion dummy 4

Risk aversion dummy 5

Risk aversion dummy 6

Risk aversion dummy 7 (very high)
Constant

Observations

R-squared

p-value test age=0

p-value test education=0

p-value test income=0

p-value test confidence=0
p-value test risk aversion=0

(1) (2) (3)
oLS oLS oLS
12328%*  (3.42) 15804**  (3.37)  15712%*  (3.08)
26904**  (2.25)  24581% (2.02)  22398* (1.69)
72269%*  (5.42)  72389* (5.34)  74986**  (5.20)
131181%*  (8.71) 130486* (8.49)  136511%* (8.33)
143929%*  (7.01) 1442#6* (6.94) 152902%*  (7.25)
166320%*  (6.31) 161898** 5.88) 168605**  (6.15)
18230 (1.37)12666 (0.93) 12961 (0.92)
10709 (0.65) 2851 (0.18) 4714 (0.28)
25853+ (1.85) 22434 (159) 18835 (1.30)
37059**  (1.98) 35853*  .§8) 26112 (1.32)
-7952 (0.81) -10204 (1.02) -20710%*  qI)
30905+  (2.72)  26639*  (2.29) 284**  (2.08)
10285* (1.70)  11166* (1180 10199 (1.59)
45437+ (2.16) 45454  (2.11) 4285 (2.03)
26205 (1.17) 25016 (1.12) 35 (1.04)
-3277982%* (3.76) -3261105**(3.72) -3062710** (3.69)
315864%*  (3.71)  314721%* 3.67) 297871%*  (3.67)
-9676%*  (3.51)  -9648%* (&)  -9179*  (3.48)
-10738 ©)7 -9253 (0.66)
-26368*  (B) -21614* (1.70)
-1181 (0.043)
-16204 (0.65)
-30789 (1.24)
-13917 (0.53)
-55402%  (2.41)
-64013** 2.85)
10880396** (3.67) 10818615** (3.65) 1®MBIO*** (3.58)
1091 1060 1013
0.32 0.32 0.34
0.00 0.00 0.00
0.26 0.27 0.62
0.00 0.00 0.00
0.10 0.24
0.00

Note: Absolute value of robust t-statistics in péheses; *** p<0.01, ** p<0.05, * p<0.1. The depend variable is net
worth in thousands of euro. The most risk toleranh-smoking and moderately drinking (4 alcoholimkis or less a day)

respondents are the reference group.
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Table5B. Total net worth and financial literacy: multivariate regressions

(1) (2) (3)

OLS OLS \%
Advanced financial literacy index 23514***  BR) 67122** (2.28)
Basic financial literacy index 16694**  (3.17) 9050 (1.64) -5129 (0.45)
Age dummy (30<age<=40) 20743 (1.55) 24756* .81  32198* (2.12)
Age dummy (40<age<=50) 76027  (5.24) 77806* (5.31) 81106*** (5.24)
Age dummy (50<age<=60) 136072** (8.17)  1344%70* (8.05) 131499*** (7.49)
Age dummy (60<age<=70) 151976** (7.18)  150595* (7.11) 148034*** (6.71)
Age dummy (age>70) 169144*+* (6.16) 169701**6.17) 170733*** (6.08)
Intermediate vocational education 16282 (1.14)12459 (0.87) 5368 (0.35)
Secondary pre-university educatioB994 (0.35) -1197 (0.07)  -14533 (0.76)
Higher vocational education 17733 (1.22) M32 (0.77) -563 (0.03)
University education 25821 (1.30) 16848 (9.84 208 (0.01)
Male -19907* (1.84) -26884**  (2.49) -39823**(3.01)
Married 22754* (1.89) 24778** (2.07) 28533 (2.28)
Number of children 10687* (1.66) 11424* (D79 12790**  (1.99)
Retired 43503** (2.06) 41651** (1.98) 3&1 (1.78)
Self-employed 26025 (2.07) 24797 (1.03) 5z» (0.93)
Ln(household income) -3066220*** (3.68) -3011077**3.57) -2908803*** (3.28)
Ln?(household income) 299340** (3.66) 293782***3.67) 283474** (3.30)
Ln*household income) -9261**  (3.48) -9084***  3.40) -8754*  (3.17)
High confidence in financial skills -8685 (0.61) -9829 (0.70) -11951 (0.84)
Low confidence in financial skills -23286* (1.83) -19605 (1.55) -12778 (0.94)
Risk aversion dummy 2 (low) -3888 (0.14) 080 (0.29) -15629 (0.57)
Risk aversion dummy 3 -21340 (0.86) -23968 1M.9 -28841 (12.17)
Risk aversion dummy 4 -35329 (1.41) -33869 gL.3 -31162 (1.23)
Risk aversion dummy 5 -16025 (0.60)  -19345 4p.7 -25502 (0.99)
Risk aversion dummy 6 -57751*  (2.51) -54037* (2.37) -47149**  (1.98)
Risk aversion dummy 7 (very high66105***  (2.93)  -60545** (2.71) -50234** (B7)
Smoking: every now and then -20230 (1.22) -858 (1.15) -15544 (0.95)
Smoking: daily (< 20 cigarettes) -6861 (0.39) -5978 (0.34) -4339 (0.25)
Smoking: daily (>= 20 cigarettes) -20227 (0.73)-21097 (0.76) -22711 (0.82)
Drinking: daily (> 4 drinks) -966 (0.04) -180 (0.08) -3353 (0.15)
Constant 10066777** (3.56) 9897789*** (3.45) 95&E3** (3.15)
Observations 1003 1003 1003
R-squared 0.34 0.35 0.32
p-value test age=0 0.00 0.00 0.00
p-value test education=0 0.64 0.81 0.84
p-value test income=0 0.00 0.00 0.00
p-value test confidence=0 0.18 0.30 0.56
p-value test risk aversion=0 0.00 0.01 .480
p-value test smoking, drinking=0 0.74 0.77 0.83
F-statistic first stage regression 13.0
p-value exogeneity test 0.18

Note: Absolute value of robust t-statistics parentheses; *** p<0.01, ** p<0.05, * p<0.1. 8ldependent variable is
worth in thousands of euro. The most risk toleranh-smoking and moderately drinking (4 alcoholimkis a less a da
respondents are the reference group. The advaitessty index has been instrumented using dummy Masgahdicatin
how much the respondent’s education was devotedcamomics. The reference group in this casasists of thos
respondents whose education was devoted a lobtoetcs.
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Table 6. Retirement planning acr oss demogr aphics
Weighted household percentages

Percentage of planners

Education Simple Serious Successful N

Primary 20.6 16.9 15.9 67

Preparatory intermediate voc. 37.3 27.6 25.1 345

Intermediate vocational 33.0 26.2 22.7 295

Secondary pre-university 33.1 26.6 23.1 207

Higher vocational 35.5 30.8 29.1 397

University 39.8 29.9 28.9 197

Pearson chi2(5) 9.50 3.37 4.75

p-value 0.09 0.64 0.45

Age Simple Serious Successful N

21-30 years 24.8 18.5 14.9 179

31-40 years 30.0 23.0 21.8 306

41-50 years 34.6 27.1 24.8 333

51-60 years 45.4 36.7 34.0 311

61-70 years 34.8 28.4 25.3 217

71 years and older 34.4 28.9 27.0 162

Pearson chi2(5) 23.4 19.7 19.8

p-value 0.00 0.00 0.00

Gender Simple Serious Successful N

Female 32.6 26.5 24.4 674

Male 36.6 28.4 25.7 834

Pearson chi2(1) 0.42 0.03 0.02

p-value 0.52 0.86 0.88

Marital status Simple Serious Successful N

Single/divorced/widow 0.323 0.237 0.213

Married/living together 0.364 0.304 0.279 476
1032

Pearson chi2(1) 1.59 3.35 4.04

p-value 0.21 0.07 0.04

Note: Percentages may not sum up to 100 due tahogin
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Table 7. Retirement planning and financial literacy: some simple statistics
Weighted household percentages

Percentage of planners

Basic literacy Simple Serious Successful N
1 (low) 31.9 23.8 21.7 217
2 33.7 27.9 22.9 284
3 314 26.4 24.0 350
4 (high) 38.1 29.5 28.2 657
Pearson chi2(3) 1.95 0.94 3.62

p-value 0.58 0.82 0.31

Advanced literacy Simple Serious Successful N
1 (low) 24.5 19.9 18.6 330
2 31.8 22.9 20.9 354
3 38.2 31.7 28.3 371
4 (high) 44.1 35.5 32.5 453
Pearson chi2(3) 32.6 22.9 20.6

p-value 0.00 0.00 0.00

Self-assessed literacy Simple Serious Successful N
1 (very low) 53.4 441 44.1 9

2 33.3 17.8 15.0 56
3 21.2 17.3 16.2 137
4 26.7 20.3 16.1 366
5 37.0 30.7 28.2 499
6 45.7 37.7 36.1 355
7 (very high) 51.4 42.7 41.5 45
Do not know 17.6 10.2 10.2 31
Refusal 27.2 13.9 13.9 10
Pearson chi2(8) 48.6 43.6 49.9

p-value 0.00 0.00 0.00

Note: Percentages may not sum up to 100 due talhogin
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Table 8. Retirement planning and financial literacy: multivariate regressions

Advanced financial literacy index
Basic financial literacy index
Age dummy (30<age<=40)

Age dummy (40<age<=50)

Age dummy (50<age<=60)

Age dummy (60<age<=70)

Age dummy (age>70)
Intermediate vocational education
Secondary pre-university education
Higher vocational education
University education

Male

Married

Number of children

Retired

Self-employed

Ln(household income)
Ln?(household income)
Ln*(household income)

High confidence in financial skills
Low confidence in financial skills
Risk aversion dummy 2 (low)
Risk aversion dummy 3

Risk aversion dummy 4

Risk aversion dummy 5

Risk aversion dummy 6

Risk aversion dummy 7 (very high)
Smoking: now and then
Smoking: daily (1-20 cigarettes)
Smoking: daily (> 20cigarettes)
Drinking: daily (> 4 glasses)
Constant

Observations

R-squared

p-value test age=0

p-value test education=0

p-value test income=0

p-value test confidence=0
p-value test risk aversion=0
p-value test smoking, drinking=0
F-statistic first stage regression
p-value exogeneity test

oLS IV
0.072%* (4.13) 025"  (2.66)
0.031*  (1.79) -2@ (0.71)
0.026 (0.43)  0.056 (0.89)
0.084 (1.39)  0.097 (1.62)
0.18%*  (2.99)  0.17**  [@)
0.16*  (2.16)  0.15* (204
0.052 (0.62)  0.056 (0.69)
0.0029  (0.06) .026 (0.49)
-0.0081  (0.15) 0.062 (1.02)
-0.033 (0.74)  -0.080 571
0.073 (1.31)  0.0064  (0.10)

-0.061*  (1.79)  -0.11%*  (2.55)

-0.032 (0.87)  -0.017 (0.44)
0.017 (0.92)  0.022 (1.20)

0.034 (0.54)  0.020 (0.32)
0.0090  (0.13)  -0.000095 (0.00)
-0.13 (0.05)  0.28 (0.09)
0.029 (0.12)  -0.012 (0.04)
-0.0013  (0.16)  0.000004 (0.00)
0.14%*  (3.35) 0.13**  (2.98)
-0.048 (1.30) .6a1 (0.51)
0.0085  (0.13) -0.022 (0.32)
0.023 (0.34)  0.0034  (0.05)
0.017 (0.27)  0.028 (0.43)
0.017 (0.24)  -0.0078  (0.11)
-0.052 (0.85)  -0.025 (0.38)
-0.010 (0.17) o3 (0.48)
-0.046 (0.69)  -0.034 (0.48)
0.0100  (0.20) 010, (0.33)
-0.096 (1.30)  -0.10 (1.28)
-0.024 (0.37)  -0.030 (0.46)
0.061 (0.01)  -1.20 (0.11)
1003 1003
0.07 -0.01
0.01 0.06
0.38 0.32
0.46 0.78
0.00 0.00
0.84 0.93
0.68 0.71

13.0
0.06

Note: Absolute value of robust t-statistics in pdineses; *** p<0.01, ** p<0.05, * p<0.1. The depend
variable is a 0-1 dummy indicating whether respotsiehave tried to calculate saving needs for
retirement. The most risk tolerant, non-smoking amatlerately drinking (4 alcoholic drinks or lesday)
respondents are the reference group. The advaiteegcy index has been instrumented using dummy

variables indicating how much the respondent’s atioo was devoted to economics. The reference group

in this case consists of those respondents whasmtdn was devoted a lot to economics.
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