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Abstract

There is ample empirical evidence documenting wickesd financial illiteracy and limited
pension knowledge. At the same time, the net waigtribution is heavily dispersed and many
workers arrive on the verge of retirement withditir no personal wealth. This paper is the first
to investigate the relation between financial septation and household net worth relying on
specific measures of financial knowledge and skdtber than crude proxies. For this purpose,
we have designed a new module for the Dutch DNBsdbald Survey. Our findings provide
evidence of a statistically and economically sigaifit positive effect of financial sophistication
on net worth. Moreover, we highlight and documemip&ical evidence of two channels by
which financial sophistication facilitates wealtbcamulation. First, financial skills increase the
likelihood to invest in the stock market therebyning the possibility to benefit form the equity
premium and improving the opportunities for riskvatsification. Second, financial
sophistication boosts retirement planning behavigr households, thereby providing an
important channel for the development of savingspland creating instruments for self-control.
In addition, our results suggest that responderite are relatively confident on their own
financial skills have a higher propensity to pldm take into account that wealth, portfolio
management and planning activities might exertnalependent effect on financial literacy, we
employ instrumental variable regression technigis#sg information on economics education.
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1. Introduction

Households hold very different amounts of savirigsterogeneity in lifetime earnings,
the willingness to leave bequests, motives forguéonary or other savings, and cross sectional
variability in time preferences, expectations, Healongevity, inheritances and other income
shocks contribute to the dispersion in wealth lngdiand have been researched extensively.
The relation between wealth accumulation and firdncapabilities has received much less
attention, mainly because information on the lewélfinancial sophistication is usually
unavailable. Recently, however, there has been astbo research on the measurement of
financial literacy and its effects on household @gbr (e.g. Van Rooij, Lusardi and Alessie,
2007; Lusardi and Mitchell, 2007a, 2007b, 2008; é&gn Szykman, Utkus and Young, 2007;
Kimball and Shumway, 2006). This paper reportsréselts of a newly designed survey with an
extensive set of questions to measure basic and attwvanced financial skills and to the best of
our knowledge it contains the first study of it@et on net worth.

The relation between financial sophistication aalings behavior is important as
individuals are increasingly asked to take priviasponsibility for their financial well-being.
Given the evidence on widespread financial illitgrand limited pension knowledge, there is an
obvious policy interest in the question whetheanficial education affects savings behavior and
what type of education programs is most effectiVke empirical evidence on the effect of
financial education and the provision of information savings behavior is mixed (Lusardi,
2004). Moreover, even if studies find a significanpact of financial education on savings, the
outcomes generally do not provide much informatton the channel underlying this effect.
Studies on the impact of retirement seminars omngavfor example are typically not able to
disentangle the effect of an increase in finanskdls, if any, from behavioral effects due to the
provision of information, retirement seminars begng integral part of a more comprehensive
initiative to increase financial awareness, or ithportance of peer and community effects in
raising savings (Duflo and Saez, 2003). We investigwhether household financial
sophistication by itself has an impact on wealttuaculation and ask ourselves what underlying
channels could be at work here.

The main contributions of this paper are the folliyyv We provide evidence of an

independent and positive effect of financial soptedion on wealth accumulation over and

! See the references in the next section.



above the effect of other determinants such asmec@ge, education, family composition, risk
tolerance, patience, the attitude towards saving, laasic cognitive ability. We identify and
highlight two channels by which financial literafacilitates wealth accumulation. First, a high
level of financial skills lowers economic and psyldyical barriers to invest in the stock market
(Bertaut and Haliassos, 1995; Vissing-Jorgenso@4P0Ne show that financial sophistication
indeed fosters stock market participation and thergrovides households with the opportunity
to benefit from the equity premium on stock investts. Second, we find that financial
sophistication boosts retirement planning behavigr households, thereby providing an
important mechanism for wealth accumulation (Am&rikaplin, and Leahy, 2003; Mitchell and
Lusardi, 2007b). In addition, our empirical resudtsggest that respondents who are relatively
confident about their own financial skills haveigher propensity to plan. The intuition behind
the retirement planning channel is that a high ll@fdinancial knowledge and skills reduces
planning costs, i.e. the economic and psycholodizatiers to acquire information, do the
calculations and develop a plan. Our data showdhet¢ households start doing calculations on
their savings needs for retirement, they ofterofelthrough setting up a retirement plan and are
in general also successful in sticking to theinpla

Our findings have important policy implications. Vdbow that financial illiteracy is
widespread and that the lack of financial sophasiie has important consequences for wealth
holdings. This suggests that the skills to takearficial decisions often fall short of what is
necessary for the kind of choices that many indiald nowadays are expected to make in a
world with a vast and growing supply of complicatetancial products which have become
accessible to a large public by now. The implicai®that there is an important role for financial
education as by effectively boosting financial sepbation households become better equipped
to manage their own savings. One reason why thisyp®rtant is that many households enter
retirement with very little wealth (Venti and WisE998, 2000; Lusardi, 1999, 2003). This has
profound implications not only for personal welfdrat also for public policy, as low savings
households lack a buffer to deal with negative kk@nd are more likely to become dependent
on state benefits. In addition, financial educatmtiatives might help reducing the dispersion in
wealth; a dispersion that is much higher than ftenadebated inequality in income (Cagetti and
De Nardi, 2006) and which seems to be growing ality the de facto opening of the stock

markets to a wider audience (Bilias, GeorgarakasHaliassos, 2007).



This paper is organized as follows. In Section 2&wew the current literature on wealth
accumulation in relation to financial sophisticatidn Section 3 we present data and descriptive
statistics, and explain how the measures of firarability and sophistication are constructed. In
Section 4, we report the results of wealth regoessincluding measures of financial ability and
sophistication. In Section 5, we present severérestons and discuss the robustness of the
results. In section 6, we consider two channelwhbigh financial skills exert an effect on wealth
accumulation: stock market participation and retieat planning activities. In addition, we
examine the economic relevance of being financisdlphisticated. In Section 7, we conclude

with some remarks on implications for policy andas for future research.

2. Literature

The simplest version of the life cycle consumptioodel without bequests and
uncertainty predicts that households accumulatengavduring their working career to finance
retirement and decumulate their wealth thereattéwdigliani and Miller, 1954). This type of
savings behavior enables households to smooth tiiginal utility of consumption over the
life cycle. However, there are many reasons whyshbald consumption and wealth follow
different patterns and the standard model can gagdy be adjusted to cope with many of them
(Browning and Lusardi, 1996; Cagetti and De Naz2a@D6).

A large variety of empirical research sheds lightthe observed patterns in wealth
dispersion and portfolio choice. Studies have hggited among others the role of precautionary
saving motives (Hubbard, Skinner and Zeldes, 198%jgevity and bequests (Hurd, 1989),
different economic opportunities across cohortsptgn, Alessie and Lusardi, 2005), self-
control (Laibson, 1997; Benartzi and Thaler, 208teriks, Caplin, Leahy and Tyler, 2007),
correlations across generations (Charles and H2063), unexpected events (Venti and Wise,
2000; Lusardi, 2003), background income risk (Heatmd Lucas, 2000; Guiso, Jappelli,
Terlizzese, 1996), and health (Rosen and Wu, 20@4he best of our knowledge, none of these
studies focus on the role of financial capabilifreeccumulating savings, while more financially
sophisticated individuals are likely to perceivavéw barriers for gathering and processing
information and are thus better equipped to marfagie savings portfolio. Somewhat related is

the work by Chan and Stevens (2008) who show thaatynthouseholds base their pension and



retirement savings decisions upon the limited anmdetimes incorrect pension knowledge they
have?

Bernheim (1995, 1998) was among the first to sttkas policymakers and researchers
might have overlooked the importance of finanatarhcy for personal savings. Since then many
studies emphasize the role of financial sophistoatut, in absence of specific literacy
measures, resort to crude proxies for financiallssksuch as income, wealth or education
(Calvet, Campbell and Sodini, 2007; Vissing-Jorgens2004). The disadvantage of these
proxies is that there is no way to disentangleetifiect of financial ability from the effect of the
proxy variable. By using education as a measurnahcial sophistication one is not able to
separate the independent effect of financial skiisn the impact of the education level as such,
which in addition in many regression specificatiaiso serves as a proxy for lifetime income.

More recently, researchers have increased effordeveloping specific measures of
financial ability and knowledge (Hilgert and Hodar2003; Lusardi and Mitchell, 2006) and
have started investigating its relation to economécisions and portfolio choice. Hilgert,
Hogarth, and Beverly (2003) explore the relationwleen literacy and money management,
while Lusardi and Mitchell (2006) consider the asations with retirement planning. More
recently Van Rooij, Lusardi and Alessie (2007) &fdistelis, Jappelli and Padula (2007) have
studied the link between the decision to invesstiocks and specific measures of financial
sophistication and basic cognitive abilities.

Several authors have stressed that the welfares aafstfinancial mistakes are not
negligible (Campbell, 2006; Calvet, Campbell andli8p 2007; Cocco, Gomes and Maenhout,
2005). Nevertheless, an increasing amount of stude@écuments the prevalence of financial
mistakes. Agarwal, Driscoll, Gabaix and LaibsonQ2)) provide evidence on financial mistakes
in the loan market with many households payingraah in terms of fees or interest rates on
credit card debt, home equity loans and mortgaGasiet, Campbell and Sodini (2007) show
that in Sweden — a country that is claimed to heffieient investors — many households hold
underdiversified portfolios or do not participatefinancial markets at all.

The amount of financial mistakes might not comeaasurprise given the body of
evidence on limited financial literacy among howddbl. This evidence is robust in different

% Many authors have documented that householdsaghmerrill-informed about their Social Security bfitseand
company pensions. See Gustman and Steinmeier (20@4)\an Els, Van den End and Van Rooij (2004) for
evidence for the US and the Netherlands, respégtive



settings and across different countries of whictnynhave reacted by setting up financial
education programs (OECD, 2005). While the largeatian in the initiatives to enhance

awareness and financial sophistication creates rpasgibilities to learn in the near future about
how to effectively design and implement educatiangpams, these evaluations have been
limited so far (Smith and Stewart, 2008).

The impact of financial education on savings betravias been investigated almost
exclusively in the context of retirement semindfered by US firms. An important exception is
the work by Bernheim, Garrett, and Maki (2001) wdmcument positive effects of financial
education during high school on long term savingpleying the variability in state mandates on
the teaching of topics related to household finandecisions. Bernheim and Garrett (2003),
Lusardi (2004) and Clark, D’Ambrosio, McDermed a&awant (2006) have documented
positive effects of retirement seminars in the vptake, especially when it regards the intentions
to change savings behavior. Overall, however, thédeace is mixed as other studies were not
able to come up with significant, lasting effed&iflo and Saez, 2003, 2004).

Moreover, as the attendance in retirement semga&oluntary it is not to be excluded
that participants form a selected group that isaaly more intrinsically motivated to remedy
insufficient pension savings. In addition, any Hema effect of retirement seminars could also
be the direct result of the provision of information the need for retirement savings, rather than
of an increase in financial sophistication. Thisespecially likely as retirement seminars
typically take one or at most a few hours. Interggy, Mandell (2008) does not find a literacy
enhancing effect of more intensive courses at Batool devoted to teaching personal finance
and money management on test scores for finantahdy. This suggests that the effect of
financial education on savings could also work wther channels than raising financial
knowledge and ability. The impact of financial edticn on savings in these studies might for
example work more indirectly through an effect ndividual characteristics and the appetite for
saving. In this paper, we do not evaluate finanethication programs but focus directly on the
role of actual financial knowledge and capabilitiesvealth accumulation and disentangle its
effects from other personal traits including risletance, patience, and other preferences related

to tastes for saving.



3. Data

We have devised a special module for the annual DHdBisehold Survey (DHS)
including an elaborate set of questions on findrabdity and knowledge as well as a section on
retirement planning activities. The questions hiaen answered by the household panel run by
CentERdata; a survey agency at Tilburg Universipectalized in internet surveys and
experiments on response behavior in a web-basetorment® It is important to note that -
even though the Netherlands has an internet péioetraf about 80% - the selection of panel
members is not dependent on the use and avayatilinternet. Households without a computer
or an internet connection are provided with theessary equipment (e.g. a set-top box to
participate through their television connectionjtrifion is dealt with by biannual refreshment
samples that are drawn in view of keeping the peamesentative of the Dutch population of 16
years and older (persons staying in hospitals, ial®d care institutions or prisons are not
included)?

The questionnaire was held among those persohinwite household who are in charge
of household finances. It was fielded in 2005 fr@aptember 23 until September 27 and
repeated a week thereafter for those householdsh#thnot responded yet. The response rate
equaled 74.4% (1508 out of 2028 households). Th& Béhtains an extensive set of information
on income and work, health, household debt andigsaed an extensive set of psychological
guestions on attitudes with respect to saving amtigdio investments. We merge our module on
financial literacy with the data in DHS 2005 on meirth for those households for which we
have information on all of their assets and ddbé&zause wealth regressions might be sensitive
to outliers we trim the net worth variable by extihg the top and bottom 1% of observations
which are most suspicious to measurement error.

After these steps, our reduced sample consist®®1 households. The average age of
the respondents equals 50.8 (ranging from 22 tge?0s); 53.1% of the respondents are male;
56.7% are married or living together with a partradrout one third have children living at home
and 20.4% of the respondents is retired. Compans$dinese characteristics with the full sample
shows that especially elderly respondents repeit tisset and debt position more frequently,
but overall the composition of the sample remamdyf unchanged. The upper part of Table 1

% For more information, we refer dtp://www.uvt.nl/centerdata/en
* In addition, we will use household weights to adte descriptive statistics to ensure represeetagiss of the
population.




reports the median, mean and standard deviatiomoaosehold net worth. Household wealth
includes all kind of savings and investments actfunousing wealth, other real estate, and
durable goods, net of mortgages and other finadeiat. It is clear that its distribution is skewed
and that there is a lot of dispersion in net wat$o after the substantial reduction due to the

trimming process.

3.1. The measurement of literacy®

The module that we have inserted in the DNB HoukkBaorvey contains two sets of
guestions to assess financial literacy. These mumssivere designed using similar modules in the
US Health and Retirement Survey (HRS) and a vawdtgther surveys on financial literacy.
However, a few questions are unique to our modulditeracy’ Households are instructed to
answer the questions without consulting additiamarmation or using a calculator.

The first set of questions relates to basic finainGteracy. Box 1 reports the exact
wording of these questions, that measure the whditperform simple calculations (the first
guestion), the understanding of how compound istesorks (second question), and the effect
of inflation (third question). We also designed sfiens to assess the knowledge of time
discounting (fourth question) and whether respotgiesuffer from money illusion (fifth
guestion). These concepts lie at the basis of bmsiocial transactions, financial planning, and
day-to-day financial decision-making. Responsethése questions are reported in Table 2A.
Note that, while many respondents answer each gtV question correctly, the proportion of
respondents who answered all five questions cdyréctonly 40.2% (Table 2B). Thus, while
many respondents display knowledge of a few fir@lnmbncepts, basic financial literacy is not
widespread.

The second set of questions is directed at the une@&nt of more advanced financial
knowledge to be able to classify respondents acugro different levels of sophistication. Box
2 reports the exact wordifgClearly, these are much more complex questions the ones in

® See Van Rooij, Lusardi and Alessie (2007) for mberate description of the measurement of findritexacy
and its relation to demographics.

® For an analysis of the module on financial litgracthe 2004 HRS, see Lusardi and Mitchell (206®Y. a review
of financial literacy surveys across countries, lsegardi and Mitchell (2007c¢).

" This facilitates the comparison with other suryegghich are normally done via telephone. Moreowhis

procedure better enables researchers to assesseapandents know.

® Because we could not perform a pilot study to ss$®w respondents perform on these questions amavell

they understood them, we use the wording of questfoom other existing surveys (with some modifas to



the previous set. The purpose of these question® imeasure financial skills related to
investment and portfolio choice. Specifically, thegiestions were devised to assess knowledge
of financial assets, such as stocks, bonds andahfumds as well as the trade-off between risk
and return. Moreover, we attempt to measure whedspondents understand the concept of risk
diversification, the function of the stock markahd the relationship between bond prices and

interest rates.

Box 1. Basic Literacy Questions

1) Numeracy
Suppose you had €100 in a savings account anditne st rate was 2% per year. After 5 years,
how much do you think you would have in the accatigou left the money to grow? (i) Mor
than €102; (ii) Exactly €102; (iii) Less than €10Q&) Do not know; (v) Refusal.

D

2) Interest compounding
Suppose you had €100 in a savings account anahtbweest rate is 20% per year and you never
withdraw money or interest payments. After 5 yeamy much would you have on this account
in total? (i) More than €200; (ii) Exactly €200ji)iLess than €200; (iv) Do not know; (\
Refusal.

N—

3) Inflation
Imagine that the interest rate on your savings @tcwas 1% per year and inflation was 2% per
year. After 1 year, how much would you be ableug with the money in this account? (i) More
than today; (ii) Exactly the same; (iii) Less titaday; (iv) Do not know; (v) Refusal.

4) Time value of money
Assume a friend inherits €10,000 today and higrggbihherits €10,000 3 years from now. Who
is richer because of the inheritance? (i) My frieigl His sibling; (iii) They are equally rich;\{)
Do not know; (v) Refusal.

5) Money illusion
Suppose that in the year 2010, your income haslddudnd prices of all goods have doubled
too. In 2010, how much will you be able to buy wyibur income? (i) More than today; (ii) The
same,; (iii) Less than today; (iv) Do not know; Réfusal.

reflect the characteristics of the Dutch finansigdtem and the behavior of Dutch financial markedgecifically,
we took question 6 from the National Council of Bemic Education Survey, questions 7 and 9 fromNASD
Investor Knowledge Quiz, question 15 from the 260klth and Retirement Study module on financiardity,
questions 8, 10, 11, 12, 13, 14 and 16 from ther&uof Financial Literacy in Washington State, Bervey of
Consumers, and the John Hancock Financial Serideésed Contribution Plan Survey. We took the gioest that
best reflect financial sophistication related twaficial instruments and the working of the stockkeia



Table 3A documents responses to these advancedciiteuestions. The pattern of
answers is much different than in the previous detjuestions. The proportion of correct
answers on each question is much lower. For exargsie than 50% of respondents know that a
stock mutual fund is safer than a company stocke Nwat not only does a sizable proportion of
respondents answer these questions incorrectlymamy respondents also state they do not
know the answers to these questions at all. Fanplegg while 30% of respondents are incorrect
about which asset (among savings accounts, bordistanks) gives the highest return over a
long time period, 22% do not know the answer te tjuestion. Table 3B shows that only a tiny
fraction of respondents (5%) is able to answeeklyen advanced literacy questions correctly,
while the fraction of incorrect or ‘do not know’sfgonses on several questions is sizable. These
are important findings; most life cycle models assuthat consumers are well informed and
have the skills to take financial decisions whighimize their expected lifetime utility. Instead,
the findings in Tables 1A, 1B, 2A, and 2B show thaancial literacy should not be taken for
granted. These findings echo the results foundSnsurveys, such as the Health and Retirement
Study and the Survey of Consumers (see Lusardiatathell (2007c¢) for a review).

We summarize all of the information about finandi@racy resulting from our two sets
of questions into a financial literacy index. Firgte combine the available information by
performing a factor analysis on the sixteen quastio the financial literacy module. Consistent
with the way we have devised the financial litergeyestions, the factor analysis indicates there
are two main factors with different loading on tiypes of questions: The simple literacy
guestions (first 5 questions) and the more advatitadcy questions (remaining 11 questions).
We decided therefore to split the set of questiatsstwo groups and perform a factor analysis
on the two sets separately. In this way, we carstroot two types of literacy indices: a first
literacy index potentially related to basic knowgednote that there are no questions in this set
about the stock market or about stocks and bomdspaecond index measuring more advanced
financial knowledge as well as knowledge relatedtteks, the stock market and other financial
instruments. In constructing the indices, we exjhjicake into account the differences between
‘incorrect’ answers and ‘do not know’ answers (appendix A). As already reported in Lusardi
and Mitchell (2006), it is important to exploit shinformation to differentiate between degrees of

financial knowledge. Details about the factor asialyand descriptive statistics on the relation
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between literacy and age, gender and educatiopravéded by Van Rooij, Lusardi and Alessie

(2007).

Box 2. Advanced Literacy Questions

6) Which of the following statements describes thenrhaiction of the stock markef®? The
stock market helps to predict stock earningsT{ig¢ stock market results in an increase in
price of stocks; (ii)The stock market brings pepplho want to buy stocks together w
those who want to sell stocks; (iv) None of thevah@v) Do not know; (vi) Refusal.

7) Which of the following statements is correct? Iinebody buys the stock of firm B in t
stock market(i) He owns a part of firm B; (ii) He has lent neynto firm B; (iii) He is liable
for firm B’s debts; (iv) None of the above; (v) Dot know; (vi) Refusal.

8) Which of the following statements is corre@?Once one invests in a mutual fund, g
cannot withdraw the money in the first year; (iijptal funds can invest in several assets
example invest in both stocks and bonds; (iii) Mitiunds pay a guaranteed rate of ret
which depends on their past performance; (iv) Noh¢he above; (v) Do not know; (v
Refusal.

9) Which of the following statements is correct? linebody buys a bond of firm B) He

owns a part of firm B; (ii) He has lent money tonfiB; (iii) He is liable for firm B’s debts]

(iv) None of the above; (v) Do not know; (vi) Redlis

10) Considering a long time period (for example 10 Ory2ars), which asset normally giv|
the highest returd (i) Savings accounts; (ii) Bonds; (iii) Stockss) (Do not know; (Vi)
Refusal.

11) Normally, which asset displays the highest flatians over tim@ (i) Savings accounts
(if) Bonds; (iii) Stocks; (iv) Do not know; (v) Re$al.

12) When an investor spreads his money among diffaassets, does the risk of losi
money:(i) Increase,; (ii) Decrease,; (iii) Stay the saifng; Do not know; (v) Refusal.

13) If you buy a 10-year bond, it means you cannotisalfter 5 years without incurring
major penalty. True or fal§e(i) True; (ii) False); (iii) Do not know; (iv) Resal.

(14) Stocks are normally riskier than bondBrue or false? (i) True; (ii) False; (iii) Do n
know; (iv) Refusal.

(15) Buying a company stock usually provides a saferrnethan a stock mutual fund. Try
or false?(i) True; (ii) False; (iii) Do not know; (iv) Refal.

(16) If the interest rate falls, what should happen tmd price® (i) Rise; (i) Fall; (iii) Stay|

the
th

he

ne
for
urn

es

ju5)

e

the same; (iv) None of the above; (v) Do not kn); Refusal.
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3.2Waealth and literacy

This paper aims at exploring a new potential exgian contributing to the
heterogeneity in wealth holdings, i.e. the rolehef apparent widespread differences in financial
literacy. First, we look at the bivariate relatibis The middle and bottom part of Table 1
documents a strong increase in median net worth kasic and advanced literacy. The median
net worth position of the top quartile of finanéyatophisticated individuals amounts to €185900
which is the quadruple of the median net worth fomsiin the bottom advanced literacy quartile
(€46700). Also the differences in wealth positiocross basic literacy quartiles are large -
although somewhat smaller than for advanced literdtiese simple correlations suggest a
strong, non-linear gradient between literacy artdaweth.

Table 4 shows a similar pattern for several ass¢¢gories. Home ownership and
investments in stocks, mutual funds and bonds arehrmore common among those who score
high on the literacy scales. Nevertheless thereobrgous differences between asset classes.
While home ownership is also not uncommon amongrtbst illiterate households, investments
in individual stocks or bonds are almost absentiwithis subgroup. This evidence suggests that
more literate households have more diversifiedfplios or at least spread their wealth over a

richer class of assets.

4. Wealth regressions

To further investigate the relation between wealibcumulation and financial
sophistication, we start with a basic multivarieégression for total net worth and extend this
specification by successively including additiomdbrmation. Table 5 reports the results. First,
we run an OLS regression of total net worth on me&asure for basic financial skills and
cognitive abilities. Other control variables incdudyender, age and education level of the
respondent, household composition (marital statud #ne number of children within the
household), household net disposable income, addnamy for whether the respondent is
retired. We have also included a dummy for beirlyesaployed as entrepreneurs differ in many
aspects from others and might behave accordinglysi-and Lusardi, 2004).

Age and income appear to be strongly significaab{& 5, column 1). Total net worth is

increasing in age, especially for those respondehtsare in the middle of their working career,
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but also at the older agé©f course, based on a cross-section, we cannentdisgle age and
cohort effects. Nevertheless, while it may be gampg that households hardly decumulate
wealth after retirement this finding is conform lesr evidence based on panel data for the
Netherlands (Kapteyn, Alessie and Lusardi, 200%s8ie, Lusardi and Kapteyn, 1999). To
capture complex, possibly non-linear effects ofome on wealth accumulation, we have
included a polynomial for the natural logarithm rét disposable household income with a
linear, quadratic and cubic term. A one percentedase in household income — measured at
mean levels of the control variables — is assodiatgh an increase in total net worth by
somewhat more than €1400.

Most interesting is the positive and significarfeet of basic cognitive financial ability
on total net worth. A unit increase in basic limrgoes together with about €12000 more wealth
(the basic literacy measure itself has a zero namanha standard deviation of one). Individuals
with better cognitive abilities seem to be moresljkto accumulate savings. Nevertheless, it is
not immediately clear whether this is the resubeiter financial decisions because of the ability
to collect and process information at low cost affdrt or runs through its association to
personal characteristics like risk aversion, timefgrence or overconfidence (see for example
Christelis, Jappelli and Padula, 2007, for a disicus.

First, we examine the role of confidence in finahakills in relation to actual financial
knowledge. In addition to financial ability, selfiitwledge or misperceptions of one’s own
ability might assert an independent effect on fmanoutcomes. Persons who are overly modest
about their financial skills might refrain from &ncial innovations and forego potential financial
benefits. Insofar high confidence in one’s persasialls leads to less conservative portfolio
management it could have a positive impact on rethw On the other hand, these people might
get involved into complex products that they do futly understand and could end up making
financial mistakes with serious money at stakethin literature of overconfidence, it is argued
that individuals with too much trust in their owkills could be inclined to interpret and filter
information in accordance with their own beliefsdamight trade excessively (ending up with

high trading costs and lower net investment rejuiBarber and Odean (2000, 2001) for instance

° The increase in the 70 plus age group could aspabtly related to different mortality rates deglieg upon the
wealth position (Hurd, 1990).

13



provide evidence of overconfident investors tradexgessively and ending up with lower
returns.

At the start of our survey, we ask respondertttow would you assess your
understanding of economics (on a 7-points scalmehns very low and 7 means very high)?
Based upon this self-assessment of economic literae construct a relative measure of
overconfidence. The self-reported literacy questod our basic ability index are not directly
comparable due to the use of different scalesdbygrovide information on the relative position
of respondents within the distribution of actualsioaliteracy and self-assessed literacy,
respectively. We start with grouping both varialiteés four categories and rank the respondents
accordingly from the top category to the lowestugroThereafter, we create a dummy for
overconfidence that equals unity if the respondesgif-assessed literacy ranking is higher than
his classification for basic financial skills. liddition, we construct a dummy for relatively low
confidence or underconfidence measuring whetherahking on self-assessed literacy is more
modest than warranted. Thereafter, we rerun the ¥ilrealth regression now including both
dummies (the reference group being the respondeititsa proper assessment of their skills).
The construction of the confidence measures issgd in more detail in appendix A. Our main
interest is whether the effect of basic financiality on wealth accumulation is affected by the
inclusion of the information on over- and undercdance. The coefficient of basic financial
capabilities remains significant and increases sdmae (Table 5, column 29.The coefficient of
overconfidence is negative albeit insignificant. ddrconfidence however has a significant
negative impact on net worth. Compared to persoitls proper knowledge of their financial
skills, these people do not seem to take full athgenof their capabilities.

Experimental evidence reveals that individuals wothier cognitive abilities are likely to
be less risk tolerant and more impatient (BenjarBirgwn and Shapiro, 2006; Dohmen, Falk,
Huffman and Sunde, 2007). To test whether the efiéacognitive ability runs through an
association with risk attitude, we include a measaf risk aversion. In the annual DHS
respondents are asked to indicate to what extezyt Hgree with the following statement
‘Investing in stocks is something | don’t do, siitas too risky’. The response scale runs from 1
to 7, where 1 corresponds to complete disagreeareh to complete agreement. Kapteyn and

% The number of observations has now decreased a9 to 1060 as, in constructing the measuresridetuand
overconfidence, we ignore respondents answeringédd&now’ when asked to assess their financidlsski
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Teppa (2002) use this measure and show that itnf@e explanatory power in models of
portfolio choice than measures of risk tolerancsedaon a series of hypothetical choices
between uncertain streams of lifetime income amdhiced by Barsky, Juster, Kimball, and
Shapiro (1997). The regression results in Tabledumn 3} show that there is indeed an
important role for risk aversion in explaining wiaheterogeneity, but the coefficient of basic
financial skills is virtually unaffectetf.

We subsequently test whether financial ability esras a proxy for patience. We do not
have direct information on time preferences, but melude information on smoking and
drinking behavior as a proxy for myopic behavioritais done in many other studies since the
work by Fuchs (1980) on the relation between dffertypes of health decisions and patience.
We use information on whether people smoke and bft&n, and on whether they are heavy
drinkers (more than four alcoholic drinks on avergeer day). We do not find any relation
between net worth and these proxies for time peafer and the coefficient of the basic financial
literacy index remains virtually unaffected (Tablecolumn 4)

In the next step, we investigate whether basimfired abilities could be a proxy for more
advanced financial skills (as suggested by thelteegu Van Rooij, Lusardi and Alessie, 2007)
and include a more advanced measure of financmdistication. Indeed the effect of advanced
literacy is strongly significant, reduces the cmadint on basic financial capacity and wipes out
its significance (Table 5, column 5). The coeffitieof advanced literacy is higher than the
original effect of the basic capacity index anchd increase in financial sophistication raises the
household net worth position by €24000 on averilgavever, we need to be cautious with the
interpretation of the OLS coefficient for financiabphistication. Where the financial ability
index touches upon very basic cognitive skills thabple more or less need on a daily basis
(including questions on numeracy and a basic utatgtmg of inflation and interest rates), the
advanced literacy index includes questions on thekwwg of stocks, bonds and mutual funds
and thus addresses skills which for most peoplenatea necessity in daily transactions. It is

conceivable that wealth management fosters theaah of a larger financial knowledge and

" The information on risk aversion and time prefeemis available in the DHS modules on savingualttis,
income and health. Due to the merging processottaéiumber of observations in our regression dsiced by 57
(even though we were able to retain some houselgldssing information on time preferences and tidkrance
from adjacent years).
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thus the coefficient could be biased upwards (diameity bias). On the other hand the
measurement of advanced financial knowledge coaldurounded with substantial error and
the coefficient on financial sophistication couldoabe biased to zero (attenuation bias). Indeed
Van Rooij, Lusardi and Alessie (2007) provide ewicke of the importance of slight variations in
the wording of questions for responses patternsciwBuggests that there is some guessing
going on for questions that are apparently hagtasp.

Therefore, we perform an IV regression includingrexmics education as an instrument.
This variable measures the exposure to educatifamebentering the job market, It is based upon
the answers to the questidtiow much of your education was devoted to econgievhere
response categories include the options ‘a lotynte’, ‘little’ and ‘hardly at all'*® This
information is unrelated to wealth, but has strgrgdictive power for financial literacy as
shown by the test on instrument relevance in tts $tage regression (Table 5, column 6). The
F-value equals 13, clearly above 10 the valueithaften recommended as a rule of thumb to be
sure that problems due to weak instruments aredadoiStaiger and Stock, 1997). The
estimation results show that the IV coefficient aéms significant at the 5% level and increases
substantially to €67000 suggesting that finandgtatacy is indeed measured with imprecision.
The Hansen J-test on the validity of the overidgmig restrictions is not rejected. Overall, our
estimates are in line with the hypothesis thatrfania sophistication is an important determinant
for wealth accumulation also after accounting fdormation on attitudes and preferences which

might be associated with the level of financialtsepcation.

5. Extensions

One potential concern with our instrument is taeatumulating wealth, and becoming
literate or being exposed to economics educatienchoice variables depending on a common
unobserved factor or another omitted variable. Possible candidate for a variable that drives
literacy, education and wealth but is usually nailable in wealth regressions is ability as some
people are intrinsically more gifted by nature witent and basic cognitive skills then others.

For this reason, we maintain the basic literacyabde in the wealth regressions to control for

12 As a robustness check we have included the Batshly (1997) measure of risk tolerance as it masequ to be a
valuable measure in other papers (e.g. Van RoagstPand Kool, 2007), but it turned out to be inffigant
confirming the results of Kapteyn and Teppa (2002).

13 See appendix B for the precise wording.
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cognitive ability. Carefulness is an example ofi@portant common factor that is perhaps not
sufficiently taken into account yet. Careful persésking many precautions to prevent bad thing
happening to them could be more likely to hold &ddal savings buffers and to invest in
financial education as well to lower the probabilib enter a debt situation or end up with
financial problems. To explore this possibility wen two additional specifications including
information from two separate questions on whettespondents consider themselves as a
‘careful persof) and whether theytake many precautionsThe response scale runs from 1
(completely disagree) to 7 (completely agree). Apulpe B reports the precise wording of these
guestions, which are available in a separate DH8uteo By merging this information with our
dataset we lose close to 300 observations. Dueetdotver number of observations, the F-value
of the joint significance of economics educatiorthe first stage regression decreases to 6, but
remains strongly significant. More importantly, Tal6A shows that the inclusion of the
information on how careful the respondents are dmtdake anything away from the effect of
financial sophistication on net worth. The coe#itd remains significant at the 5% confidence
level and even increases in value.

Another potential concern with respect to our ltethat financial sophistication leads to
higher net wealth holdings is that net worth iseayvheterogeneous concept. Although we have
included controls for the impact of demographitsk aversion, time preferences and confidence
measures many other potential drivers of wealtlerogeneity could be related to financial
sophistication - possibly in an unexpected way d amght influence the relation between
financial literacy and the accumulation of savingsthis section we further exploit the richness
of the DHS dataset to investigate whether the itgpoe of the effect of financial sophistication
is taken away once we control for alternative exatemns of wealth dispersion.

One potential explanation for wealth heterogenisitfifferent appetites for saving. Venti
and Wise (1998, 2000) eliminate successively hfetiearnings, chance events and investment
choices as sufficient explanations for wealth irediy and conclude that a major driving factor
must be unobserved heterogeneity in the tasteafongs. Our dataset contains a direct proxy for
the appetite for saving; we include the respongsebd question on what respondeidts with
money that is left over after having paid for foceht, and other necessitieThe response scale
runs from 1 to 7, where 1 meatdike to spend all my money immediatedyid 7 meand want

to save as much as possiblExact wording and responses are reported in a@ppé&n Table 6B
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(columns 1 and 2) indeed shows that across thedbmdrigher taste for saving translates into
higher accumulated savings. Being a crude proxiypkehaps could also serve as a measure of
patience, the most important result from the tablthat the magnitude and significance of the
coefficient of financial sophistication is unaffedt

Another alternative measure for time preference ba obtained from the question
whether people use a short or a long forward lagpkiarizon in their spending decisions. Being
a direct measure of patience and saving comparéeetoommonly used smoking and drinking
proxies for time preference, the disadvantageas thsponses to this question could already be
conditioned on a number of other personal charatites and background information. That said
the estimates show that the responses have ckegicpve value for wealth accumulation (Table
6B, columns 3 and 4). Nevertheless, the inclusiothie measure does not take away the effect
of financial sophistication on net worth.

Self-control is indisputably an important factorsaving outcomes. No matter how much
importance people attach to savings, if they haifeculties to withstand the short term
temptations of consumption and cannot find waysatastrain their consumption behavior, they
will hold accumulated savings below their targele The question to respondents whether they
find it difficult to control their expenditures (canscale from 1 to 7 where 1 meawnsry easy’
and 7 meansvery difficult) appeals directly to problems of self-control. &gpected self-
control is a major determinant for wealth accumatat(Table 6C, columns 1 and 2). The
difference in net worth between those who havdelitir no problems in controlling their
expenses and those who recognize that this is armbgllenge is as much as nearly €90000.
The inclusion of self-control, however, does nohdamentally affect the relation between
financial literacy and wealth accumulation.

The same is true if we take into account that bsggmotives might be associated with
vast differences in wealth accumulations. Althoubére is no a priori reason to believe that
financial sophistication is related to the intentio leave bequests, the bequest motive might be
an omitted variable explaining a large part of #agiation in wealth accumulation. Indeed the
empirical results suggest that some householdsrapiha hold substantial amounts of their
wealth for intentional bequests (Table 6C, colurBnand 4). The positive impact of financial
sophistication on net worth survives upon inclusadrthe bequest motive: its magnitude and

significance even increase somewhat.
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In addition to these extensions we have incorpdratéarge number of variables which
based upon the theoretical and empirical literatoeld principally account for part of the
variation in net worth among households. To thid,eme have utilized the rich dataset we have
available by merging our dataset with informatiaeni other modules which sometimes
inevitably leads to a loss of observations. At teme time the variables employed are
sometimes simple, crude proxies but may serve atlas a first test for the underlying
hypotheses. We have included several alternatisitheneasures, the self-assessed probability
of the respondent for survival until certain ageels to account for heterogeneity with respect to
perceived longevity, income uncertainty, expectatioegarding house price developments, the
perceived likelihood of a future reduction in thengrosity of the state pension, and the expected
replacement rate (based upon state pension eligiihd mandatory employer company
savings). The latter variable proxies annuitizedspen wealth which is not part of the household
net worth position. All these variables appear gndicant and do take away the effect of
financial sophistication. Finally, we have testdue trobustness of our results to other
specifications of the wealth regression. Usingwetth over permanent income as a dependent
variable, where the latter variable follows fromauxiliary regression of income on a number of

demographics, we find a positive and significarpact of financial sophistication on wealth.

6. Discussion

6.1 Financial sophistication and stock market participation

Given that financial sophistication increases hbo&e wealth holdings, it might be
attractive from a public policy point of view toviest in financial education initiatives. To learn
about what type of education programs might be raffsttive it is important to understand the
mechanisms at work behind the relation betweem@rah sophistication and net worth. We will
explore two possible explanations related to thdl wiecumented limited stock market
participation puzzle and to another puzzling fachousehold finance, i.e. the lack of retirement
planning.

Economic theory dictates that possibly except femell proportion of households it is
optimal to hold at least part of their wealth i florm of stocks (Haliassos and Bertaut, 1995).

Investments in the stock market provide the oppituto exploit the equity premium and to
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benefit from risk diversification. International idence on the composition of household
portfolios shows that many households have no statkall in their wealth portfolio (Guiso,
Haliassos and Jappelli, 2002). In our sample abaguarter of the households invest in stocks
either direct or indirect via mutual funds. The itizd participation in stock markets is mostly
explained by transaction costs and the costs afgsging information which create a threshold
for entering the stock markets (Haliassos and Bertd995; Vissing-Jorgenson, 2004). In
addition, it has been argued that households #neresimply unaware of the opportunities to
invest in stock markets or refrain from doing s@ do a lack of trust (Guiso and Jappelli, 2005;
Guiso, Sapienza and Zingales, 2008).

An increase in financial sophistication lowers imh@tion costs as well as impediments
to participating due to a lack of knowledge or trunsthe working of financial markets. Indeed,
the regression results reported in Table 7 (colufnsd 2) show that the probability to own
stocks increases by 8 percentage points upon &tandard deviation increase in the level of
financial sophistication, and about 14 percentagmtp when we employ the IV approach
correcting for measurement error in the index ioaricial sophistication as well as taking into
account that one might improve financial knowledgéhe process of investing in stocks. The
regression results reported here include the samieots as the wealth regressions. They remain
unaffected in other specifications and when we em@ variety of robustness checks (Van
Rooij, Alessie and Lusardi, 2007).

The fact that financial knowledge boosts stock awhi@ provides an opportunity to
exploit the risk premium on equity investments andht contribute to the positive effect of
financial literacy on net worth. This is true redjass of the fact that some households may in
fact be better off by not investing in the stockrked due to excessive trading or a bad timing of
transactions as the evidence in the finance lilegathows that the vast majority of households
investing in the stock market follow very passimedstment strategies (see e.g. Ameriks and
Zeldes, 2004).

6.2 Financial sophistication and retirement planning
A second potentially important channel for wealdbcumulation is that financial
sophistication is related to planning behavior. &s example, the model by Reis (2006)

distinguishes inattentive consumers who do not jplath do not accumulate wealth from those
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who do plan and thereby accumulate savings. Enagpiggidence supports the assertion that
planning affects wealth accumulation (Ameriks, @apind Leahy, 2003; Lusardi and Mitchell,
2007a). Planning is an inherently complex task ireggiadvanced cognitive skills and financial
understanding. One needs to collect and processmation from different sources on current
and future income and expenditures and calculatengs needs based upon alternative
scenarios. Thus, it is obvious that the effectinéricial literacy on total net worth might be
related to planning capabilitié$.Indeed, Lusardi and Mitchell (2007b) report comiiny
evidence of financial sophistication fostering kiirg about retirement. Lusardi and Mitchell
(2008) document a positive relation between sinmpéasures of financial knowledge and more
specific measures of retirement planning relatedh® calculation of saving needs. In the
following, we will take these two approaches a dtether by relating the latter more concrete
definition of retirement planning to well-developeetasures of financial sophistication.

Our survey includes a series of questions oneragnt planning developed by Lusardi
and Mitchell (2006) and inserted in the 2004 waf/éIBS. The precise wording and variation
therein depending on marital status and employrs&tis are reported in appendix B. The first
guestion relates to the very first step in settipga retirement plan: ‘&ve you ever tried to
figure out how much your household would need teestor retirement?’.Out of 1508
respondents 564 answered affirmatively and ardddb&s ‘simple’ planners. The proportion of
simple planners is comparable to the one foundJférhouseholds in HRS 2004, although the
latter figure is based on a sample of older housishd@hose respondents who answered ‘yes’,
were given the next follow-up questiddave you developed a plan for retirement savifgfe
majority seems to have developed some sort of ilema&tnt savings plan as 161 plus 299
respondents answered ‘yes’ or ‘more or less’, retbpdy. Out of this group of ‘serious’
planners, the large majority claims to have beercessful in the sense that 169 plus 250
respond ‘always’ or ‘mostly’ to the third questittow often have you been able to stick to this
plan’. The proportion of simple, serious and succegdarnners is roughly comparable to, albeit

4 Even if people outsource much of the work to fiahplanners, they have to come up with a lonédimation
some of which is complex to retrieve and commueidatg. subjective information on their preferenasd the
uncertainty around the main scenario they foresee) have to be financially smart enough to undedsthe
implications of proposals by intermediaries to jadghether these plans indeed fit their needs bastestingly,
multivariate regressions reveal that financial ssitation does not exert an independent effeaherprobability of
consulting a financial intermediary. llliterate lsaholds do however rely significantly more oftentoa advice of
friends and acquaintances when making importaah@iial decisions (the results are not reportechbsailable upon
request)
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somewhat higher than, the findings for US householdHRS 2004, although the latter is based
on a sample of elderly households (Lusardi and Milc 2006). The weighted percentage of
simple, serious and successful planners in our Eaeguals 34.6, 27.6, and 25.1 respectively.

Descriptive statistics on retirement planning dednographics are reported in Tables 8
and 9. As expected, there is a strong correlatidim age. The closer people get to retirement the
more likely they are to start rethinking their rethent needs. No differences in planning
activities between men and women come forward,emoluples are more likely to be successful
in executing their plans. While there is not mueldence that planning is related to education or
basic literacy, there is a strong correlation wattvanced financial literacy. The proportion of
planners in the most literate group is almost dedbé number for households with the lowest
level of financial understanding.

The relation between financial sophistication aintpge retirement planning is confirmed
in a multivariate regression analysis including shene explanatory variables as before (Table 7,
columns 3 and 4). We report the outcomes of OLS lghckgressions, as we are cautious of
possible simultaneity bias because one could becoare financially educated in the process of
calculating saving needs, and developing and exeruat retirement plan. The IV-coefficients
however suggest that the downward bias in the Qiefficient due to imprecise measurement of
financial sophistication is more important than éfiect of planning on financial sophistication.
A one standard deviation increase in financial stjgation increases the probability to plan for
retirement with more than 20 percentage points. tAeo interesting result is the role of
confidence. Those people who are very confidettair financial capabilities are more likely to
start making calculations on how much they neeshige for retirement purposes. This suggests
that worries about their own financial skills arapacity to handle complex retirement savings
decisions withhold people from attempting to cadtelretirement savings needs and setting up
plans.

Critics might argue that, in particular in the Nedands, it is not clear that sophisticated
persons decide to save more for retirement whey ¢henpare the expected retirement income
with spending needs. Informed people could as well come to the conolushat they are
currently holding more wealth than necessary andsadheir savings downward, since the

'* Also for the US the conclusion - drawn in manydis - that retirement savings are insufficientds undisputed
(Scholz, Seshadri, and Khitatrakun, 2006).
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Dutch pension system is known to be relatively gene and the vast majority of employees
save via mandatory defined benefit retirement plamis mandatory pension contributions (Van
Rooij, Kool and Prast, 2007). Nevertheless, reseéfintlings show that the replacement rates
provided in Dutch mandatory pension system are anyncases below the expectations by
households and insufficient to provide in the desiold age standard of living (Van Duijn,
Lindeboom, Lundborg, and Mastrogiacomo, 2008; Bmmsger and Schunk, 2008). This
suggests that also in the Dutch system doing meéng calculations, and subsequently
developing targets for spending and saving mighyp Ipeople overcoming problems of self-

control and improving their wealth position.

6.3 Cost of ignorance

A question of major relevance for public policy @#ans is whether the impact of
financial sophistication on net wealth positionsnist only statistically significant but also
guantitatively meaningful, in other words. whetfieancial literacy really matters in economic
terms. From the household’s point of view it is omant as well to know whether it is
worthwhile to invest time, effort and financial eesces in building up a high level of financial
sophistication. The regression results that doctragositive and statistically significant effect
of financial literacy on wealth accumulation prawidlso a basis for some simple calculations on
the difference in net worth associated with différevels of financial sophistication.

Table 10 reports the difference in net worth fadividuals with lower and higher levels
of financial sophistication based upon our estinfatethe advanced literacy coefficielitThe
table shows that a small increase in financial stjglation from just below the level of an
average consumer to somewhat above the averag&oirethe 4% to the 5%' percentile of its
distribution, increases net worth in expected tebyw€11500. This certainly constitutes a non-
negligible number as about 20 percent of the haaldshn our sample have lower levels of total
net worth. Wealth effects for larger improvemeritng the literacy distribution are even more
substantial: the net worth difference associateti wie 7%' percentile of the financial literacy
distribution up from the Z%percentile equals over €81000. Comparison withrtieelian net
worth level of about €120000 and the mean househetdworth of less than two hundred

'®In the calculations we use the coefficient andfidemce interval for the effect of financial soptiuation on
wealth from the preferred specification among #gression in Table 5 (see column 6).
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thousand euro makes clear that this type of wehftrences are associated with big jumps in
the relative wealth position. The 95%-confidencernval surrounding this estimate ranges from
€11500 to €150600 reflecting that the estimate hef toefficient of financial literacy is
surrounded by substantial uncertainty. The netlwdifference associated with an increase from
the bottom to the top tail of the financial liteyagtistribution is estimated at over €200000. Note
that these calculations do not take into accoussipte wealth effects of changes in risk attitude
or other personal characteristics associated vighen levels of financial literacy.

Summarizing even though we have to recognize thatcalculations provide crude
approximations, it is clear that from a public pglpoint of view the wealth effects of financial
sophistication are likely to be substantial. Alew households it seems attractive in terms of
wealth holdings to invest in financial educationdfar as these efforts boost financial skills. For
the ultimate impact on personal welfare thoughakes a difference whether the higher wealth
holdings come from improved wealth management teath the avoidance of financial mistakes
and to higher portfolio returns or are the restih@useholds being in a better position to control
their expenses. The two channels described abaygesti that both mechanisms are at work
here. That said it is important to realize that &fifgct of financial education on household

wealth is not instantaneous but needs time to méier.

7. Concluding remarks

Household financial skills, their effect on deoiss and the prevalence of financial
mistakes have become an important topic in polelyades. It obvious that the management of a
wealth portfolio nowadays requires more sophistidatnowledge and skills than say two or
three decades ago. Not only have households beconone and more responsible for their
individual welfare, but at the same time the lamagiec of financial markets and products has
dramatically changed; changes that have been dhrdaraa by a vast increase in complexity and
possibilities. To the best of our knowledge, tlsishie first study on the relation between financial
sophistication and wealth accumulation. Using expineasures for the level of basic cognitive
financial ability and more advanced measures dfrfaial sophistication, we have documented
empirical evidence of an independent positive ¢ffeam financial sophistication on wealth
accumulation. This effect of financial sophistioation accumulated savings is robust across

specifications and continuous to hold if we confaslmany other determinants of dispersion in
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wealth holdings.

We have highlighted and documented evidence of important channels that could
drive this relation which is the fact that finartjiditerate persons are more likely to invest in
stocks and have a higher propensity to plan farement. We argue that this is the result of
financial sophistication lowering the costs of eoting and processing information, and reducing
planning costs. Thereby it facilitates the executaf financial decisions and brings down
economic and psychological thresholds for partiongain the stock market or calculating
retirement savings needs and subsequently develapiirement plans. In addition, we have
illustrated that the economic effects of changedinancial sophistication are likely to be
substantial. Our estimates suggest that even giiffglfence in financial sophistication are likely
to be responsible for substantial differences imaltteholdings, but this figure easily extends to
over €80000 for larger differences in financial lsgfication (e.g. comparing the expected net
worth difference associated with the"7and 2%' percentile for financial literacy).

Our study is complementary to the studies by Bamh&arret and Maki (2001), and
Bernheim and Garrett (2003) who have shown thainfuml education in the US (either at high
school or via seminars at the work place) exertgmbsitive impact on savings, but could not
identify whether this effect runs via its influenoa tastes for saving, via the provision of
information and the supply of commitment devicésotigh a broad improvement in financial
literacy and reduction in financial mistakes or kemt mainly via peer effects. The latter might
be the case if at least some students are stindutatéurther enhance their financial education
and neighbors, relatives, colleagues or others fbemm word-of-mouth information or
community effects. Our work shows that financiaplsistication does directly boost wealth
accumulation, but this does not imply that the efief financial education programs in indeed
runs through an increase in financial literat#or this we need to separate the impact of several
financial educating programs on financial abilihd&knowledge from other channels.

An alternative to financial education could be donsider and stimulate initiatives
aiming to simplify complex decisions or to incredake transparency of markets and products.
Ironically, firms have less of an incentive to coapewith more transparent and simple products

the larger the part of the population with low fiegl sophistication (Gabaix and Laibson,

" Interestingly, a further analysis shows that pfeacts might indeed play an important role in fioial behavior
especially for those with less financial sophigtmaas they are more likely to consult friends asldtives as their
most important source of information for advicefimancial decisions.
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2006). The idea is that these firms employ stratetp profit from less sophisticated individuals
even if this means that part of these gains arel usesubsidize financial sophisticated
individuals who make optimal use of selling stragsgto attract less sophisticated, more
inattentive consumers.

From a policy perspective, the benefits of highearicial sophistication are clear. Our
results show that financial sophistication leadBigiher net worth levels, boosts the participation
in the stock market and increases the propensiplan for retirement. These effects are very
much welcome as they all contribute to consumeiragogell equipped to take individual
responsibility for their financial well being ovéire life cycle. An important issue that is beyond
the scope of this paper but certainly warrants nstwely is how and to what extent financial
sophistication can be stimulated and enhancedteiédy
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Appendix A. Measuring literacy and confidence

Basic and advanced financial literacy

The construction of the basic and advanced litenadgx is explained in detail in a previous papéar(
Rooij, Lusardi and Alessie, 2007). In short, theibditeracy index follows from a factor analysiaded

on five simple questions. For each question, watera binary dummy equal to unity if the respondent
provides the correct answer. The five questionssareanumeracy and the understanding of economic
concepts (related to the working of inflation anterest rates) that are more or less necessagyintd-

day transactions. The index of advanced literachdsed on eleven questions about more advanced
concept like the understanding of stocks and batdstelation between risk and return and the lisnef
of diversification. To do justice to the importante of do-not-know answers, we have created twaryi
dummies for each question, measuring whether tlestaun is answered correctly, respectively whether
the respondent indicated that he did not know th®wvar. The factor analysis on these 22 dummies
clearly points to one factor that adequately dessrithe variation in responses. The procedure fal@s
account the fact that we have used minor variatiomgording for three out of eleven questions %t the

sensitivity of responses to these variations.

Overconfidence and underconfidence

At the beginning of our survey, we ask respondémtassess their own literacy. Table A.1 reports the
exact wording of the question and the distributidrihe responses. We have grouped the bottom three
categories and the top two categories from the iftpa@esponse scale to retrieve four categoriel wit
about equal size. We also divide the basic liteiadgx based on simple economic questions over four
different groups and thereby try to mimic the sifethe groups of the self-reported literacy groups.
Thereby, we obtain a relative ranking of self-repdiiteracy and one for measured basic literatyse
respondents that rank themselves higher than thiewa find for the basic literacy score are labeled
overconfident and those who are modest about fimgincial skills compared to the actual measure of
basic literacy are labeled underconfident. Bothaldes are binary dummies taking the value unityéf
respondent is overconfident or underconfident, eespely, and zero otherwise. This way, we end up
with 404 overconfident respondents, 599 undercenfidespondents, 464 respondents with an equal
ranking for actual and self-reported literacy, @idrespondents with missing information becausg the
did not answer the self-assessed literacy questioa.fact that we obtain more relatively underooerfit
than overconfident persons is related to the faat we are not able to match the group sizes gxactl
since the top category for basic literacy is relli large, containing the 677 respondents (out5i8)

who answer all five questions correctly.
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Table A.1 Self-assessed literacy

Number and percentage of respondents

How would you assess your understanding of ecor(nit a
7-points scale; 1 means very low and 7 means vigh)h

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 2354
7 (very high) 45 2.98
Do not know 31 2.06
Refusal 10 0.66
Total 1508 100.00
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Appendix B. Wording of questions and construction of variables used in empirical work

This appendix provides information on importanti@ales used in the regression analysis. The squared
brackets in the retirement planning questions atgithe different wording used depending on theatatar
status of the respondent and depending on whétheespondent is retired or not.

Risk aversion

To what extent do you agree or disagree with thgestentInvesting in stocks is something | don't do,
since it is too risky’(on a scale from 1 to 7, where 1 means ‘completibagree’ and 7 means
‘completely agree’)?

Completely disagree Completely agree

(11 (12 [13 [I14 [I5 [l6 []7

This provides us with a measure of risk aversidme Teference group in the empirical work consists o
those respondents who disagree completely (catdgory

Economics education
How much of your education was devoted to econgPnics

[TA lot

[]Some

[] Little

[ ] Hardly at all

[] Do not know

[ ] Refusal

The instrument variableconomics education in the pastused in the regression analysis by including
four dummy variables for the response categorieamés, ‘little’, ‘hardly at all,’ and ‘do not
know/refusal’ respectively. The reference group sists of those respondents whose education was
devoted ‘a lot’ to economics.

Tastefor saving

Some people spend all their income immediatelye@tlsave some money in order to have something to
fall back on. Please indicate what you do with nyottat is left over after having paid for food, teand
other necessities (on a scale from 1 to 7, whanedns ‘| like to spend all my money immediatelytah
means ‘| want to save as much as possible’)?

| like to spend all my money immediately | wargdwe as much as possible

(11 (12 [13 [I14 [I5 [l6 []7

The measure dfste for savingused in the regression analysis is constructedrbyping together the
two lowest categories (very few respondents hawse the lowest level), recoding the remaining six
levels oftaste for savingrom 1 (quite low) to 6 (very high). The referergmup in the empirical work
consists of those respondents who like to spential money immediately (category 1).
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Time preference

People use different time horizons when they dealggut what part of the income to spend, and what
part to save. Which of the time horizons mentiobetbw is in your household MOST important with
regard to planning expenditures and savings?

[ ] The next couple of months

[] The next year

[ ] The next couple of years

[] The next 5 to 10 years

[ ] More than 10 years from now

The reference group in the empirical work consi$tthose respondents who state that the most irmptort
time horizon is shortest, i.e. the next couple ofths (category 1).

Self-control
Do you find it difficult to control your expendites? Please indicate how difficult you find tliis a
scale from 1 to 7, where 1 means ‘very easy’ ane@ns ‘very difficult’)?

Very easy Very difficult
(1 (12 [13 [I14 [15 [I6 [17

The measure dofelf-controlused in the regression analysis is constructedrbyping together the two
highest categories (very few respondents have ohbgehighest level), recoding the remaining siels
of self-control from 1 (very easy) to 6 (quite difflt). The reference group in the empirical wodnsists
of those respondents who find it very easy to abitreir expenditures (category 1).

Bequest motive
Please indicate which of the following four statetseabout parents leaving a bequest to their @rildr
would be closest to your own opinion about this?

[ ] If our children would take good care of us wheee get old, we would like to leave them a
considerable bequest

[ 1 We would like to leave our children a considdeabequest, irrespective of the way they will taekee

of us when we are old

[ ] We have no preconceived plans about leavinggqubst to our children

[] We don't intend to leave a bequest to our aleitd

[ ] None of the above-mentioned statements
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Carefulness
To what extent do you agree or disagree with tatestent! would describe myself as a careful person’
(on a scale from 1 to 7, where 1 means ‘compleatsiggree’ and 7 means ‘completely agree’)?

Completely disagree Completely agree
[(1r 12 [13 [I14 [15 [l6 [17

[] Do not know

[ ] Refusal

The measure ofarefulnesaused in the regression analysis is constructedrbyping together the two
lowest categories (very few respondents have chtreefowest category), recoding the remaining six
levels of carefulness from 1 (quite low) to 6 (véigh). The few respondents that have chosen ‘do no
know' are added to the last category. The referagroaip in the empirical work consists of those
respondents who strongly disagree with the statethanthey are careful person (category 1).

Precaution

To what extent do you agree or disagree with thgestent When there is possible danger, | take many
precautions (on a scale from 1 to 7, where 1 means ‘completidpgree’ and 7 means ‘completely
agree’)?

Completely disagree Completely agree
[(1r 12 [13 [I14 [15 [l6 [17

[] Do not know

[ ] Refusal

The measure gfrecautionused in the regression analysis is constructedroyping together the two
lowest categories (very few respondents have chtieefowest category), recoding the remaining six
levels of precaution from 1 (quite low) to 6 (vdrigh). The few respondents that have chosen ‘do not
know' are added to the last category. The referagroaip in the empirical work consists of those
respondents who strongly disagree with the statethahthey take many precautions (category 1).

Thinking about retirement
How much have you thought about retirement?

[TA ot
[]Some

[] Little

[ ] Hardly at all
[] Do not know
[ ] Refusal

In the regression analysis, we use a dummy whiobstéhe value 1 if respondents have thought ‘adot’
‘some’ about retirement, and 0 otherwise.
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Simple planning
[Have you [or your husband/wife/partner] ever txi2id you [or your husband/wife/partner] try] to fice
out how much your household would need to savesgdifor [retirement?/ before you retired?]

[]Yes

[]1No

[] Do not know

[ ] Refusal

In the regression analysis, we use a dummy whiobstéhe value 1 if respondents answered affirmigtive
and 0 otherwise.

Seriousplanning
[Have you\Did you] [or your husband/wife/partnegvetlop(ed) a plan for retirement saving?

[]Yes

[]1More or Less
[]1No

[] Do not know
[ ] Refusal

In the regression analysis, we use a dummy whiobstéhe value 1 if respondents answered affirmigtive
and 0 otherwise.

Successful planning
How often [have you [and your husband/wife/partrieggn\were you [and your husband/wife/partner]]
able to stick to this plan: would you say alwaysstly, rarely, or never?

[] Always

[ ] Mostly

[] Rarely

[] Never

[] Do not know

[ ] Refusal

In the regression analysis, we use a dummy whiobstéhe value 1 if respondents answered affirmigtive
and 0 otherwise

Self-assessed literacy
How would you assess your understanding of ecoroifaic a 7-points scale; 1 means very low and 7
means very high)?

Very low Very high
[(1r 12 [13 [I14 [15 [l6 [17

[] Do not know
[ ] Refusal

The indexof self-assessed literaaysed in the regression analysis is constructegrtyping together the

two lowest categories (very few respondents hawse the lowest level), recoding the remaining six
levels of self-assessed literacy from 1 to 6 arauehing ‘do not know’ answers and ‘refusals.’
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Table 1. Total net worth ver sus basic and advanced literacy

Thousands of euro (N=1091)

Total net worth

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

Total net worth

Basic literacy 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
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Table 2A. Basic financial literacy
Weighted percentages of total number of respondbht$508)

Numeracy Interest Inflation Time value Money

compounding of money illusion

Correct 90.8 76.2 82.6 72.3 718

Incorrect 5.2 19.6 8.6 23.0 243
Do not know 3.7 3.8 85 4.3 35

Note: Correct, incorrect, and do not know respodsesot sum up to 100% because of refusals.

Table 2B. Basic literacy: Summary of r esponses
Weighted percentages of total number of respondbht$508)

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

guestions)

None 1 2 3 4 All Mean
Correct 2.3 2.8 6.7 151 328 40.2 3.94
Incorrect 45.2 35,7 136 44 1.1 00 081

Do not know 88.9 59 1.7 14 0.7 15 024

Note: Categories do not sum up to 100% becauseurfding and means do not sum up to 5 due to
refusals.
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Table 3A. Advanced financial literacy
Weighted percentages of total number of respondbht$508)

Correct Incorrect Do not

know
Which statement describes the main function oftbek market? 67.0 12.9 19.7
What happens if somebody buys the stock of firm Ehi stock market? 62.2 25.7 11.0
Which statement about mutual funds is corréct? 66.7 111 217
What happens if somebody buys a bond of firn?B? 55.6 17.8 26.4
Considering a long time period (for example 10 Ory2ars), which asset47.2 30.1 22.3
normally gives the highest return: savings accqurdads or stocks?
Normally, which asset displays the highest fluctuzs over time: savings68.5 12.7 18.4
accounts, bonds, stocks?
When an investor spreads his money among diffaesets, does the risk 063.3 17.4 19.0
losing money increase, decrease or stay the same?
If you buy a 10-year bond, it means you cannotiselfter 5 years without 30.0 28.3 379
incurring a major penalty. True or false?
Stocks are normally riskier than bonds. True aea 60.2 15.1 24.3
Buying a company fund usually provides a saferrrethan a stock mutual48.2 24.8 26.6
fund. True or false?
If the interest rate falls, what should happen aadprices: rise/fall/stay the24.6 371 375

same/none of the abov@?

1) See exact wording in the text;
2) This question has been phrased in two differeyts.
Note: Correct, incorrect and do not know respodsesot sum up to 100% because of refusals.
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Table 3B. Advanced literacy: Summary of responses

Weighted percentages of total number of respondbht$508)

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

None 1 2 3 4 5 6 7 8 10 All Mean
Correct 76 51 52 64 73 100 111 113 108 106 98 5.0 5.93
Incorrect 187 20.2 198 168 104 7.1 47 16 0.1 00 00 2.33
Donotknow 442 114 80 6.1 51 37 41 4.2 32 35 36 2.65

Note: Categories do not sum up to 100% becauseuofling and means do not sum up to 11 due to isfusa

Table 4. Asset owner ship versus basic and advanced literacy
Weighted percentages (N=1116)

% of households owning

Basic literacy quartiles Stocks Mutual funds Bonds Home
1 (low) 2.4 5.6 19 40.5
2 9.7 17.6 3.8 53.4
3 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
1 (low) 2.0 6.5 14 44.6
2 5.0 11.8 1.2 44.8
3 14.2 185 5.0 56.0
4 (high) 25.2 33.1 8.8 70.9

Note: Percentages may not sum up to 100 due taliogin
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Table 5. Total net worth versusfinancial ability and financial literacy: multivariater egressions

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
Secondary pre-university
Higher vocational
University

Male

Married

Number of children

Retired

Self-employed
Ln(household income)
Ln(household incomé)
Ln(household incomé@)
High confidence

Low confidence

Risk aversion dummy 2 (low)
Risk aversion dummy 3
Risk aversion dummy 4

Risk aversion dummy 5

1) (2) (3) (4) (5) (6)

oLS OLS oLs oLS oLS W
23514  67122*

(4.86) (2.28)

123284+ 15804+  TE2%**  16694*** 9050 -5129
(3.42) (3.37) (3.08) (3.17) (1.64) (-0.45)
26904  24581**  22398* 20743 24756*  32198*
(2.25) (2.02) (1.69) (1.55) (1.81) (2.12)

72269%%  72350%*  74986%* GD27*  77806**  81106%*
(5.42) (5.34) (5.20) (5.24) (5.31) (5.24)
131181%* 130456%* 136511 136072*%* 134470% 131490%+
(8.71) (8.49) (8.33) (8.17) (8.05) (7.49)
143920%*  144246%* 152002* 151976*"* 150595+ 148034**
(7.01) (6.94) (7.25) (7.18) (7.11) (6.71)
166320%* 161898** 168605** BEA4*™ 169701** 170733%+
(6.31) (5.88) (6.15) (6.16) (6.17) (6.08)

18230 12666 12961 16282 5324 5368
(1.37) (0.93) (0.92) (1.14) (0.87) (0.35)

10709 2851 4714 5994 -1197 -14533
(0.65) (0.18) (0.28) (0.35) (-0070)  (-0.76)
25853+ 22434 18835 17733 11324 635
(1.85) (1.59) (1.30) (1.21) (0.77)  (-0.034)
37059 35853+ 26112 25821 16848 208
(1.98) (1.88) (1.32) (1.30) (0.84)  (0.0094)
-7952 -10204  -20710**  -19907*  -26884*  -30823*
(-0.81) (-1.02) (-1.97) (-1.84) (-2.49) (-3.01)

309054  26639%  24494%  22754% 24778  2gE**
(2.72) (2.29) (2.08) (1.89) (2.07) (2.28)

10285%  11166* 10199 10687  11#M24 12790*
(1.70) (1.80) (1.59) (1.66) (1.79) (1.99)

45437*  45454*  42855%  43503**  41651%*  3a@B*
(2.16) (2.11) (2.03) (2.06) (1.98) (1.78)
26205 25016 25300 26025 24797 22520
(1.17) (1.12) (1.04) (1.07) (1.03) (0.93)
-3277982*8261105*** -3062710** -3066220**-3011077**-2908803***
(-3.76) (-3.72) (-3.69) (-3.68) (-3.57) (-3.28)
315864** 314721%* 207871%* 200340%* 203782+ 283474*
(3.71) (3.67) (3.67) (3.66) (3.57) (3.30)

L9B76**  QBASH  -QL7OM* Q2GR -Q0BAM 8754 %
(-3.51) (-3.45) (-3.48) (-3.48) (-3.40) (-3.17)
-10738 -9253 -8685 -9829 -11951

(-0.79) (-0.66) (-0.61) (-0.70) (-0.84)

26368  -21614*  -23286*  -19605  7UB

(-2.15) (-1.70) (-1.83) (-1.55) (-0.94)

-1181 -3888 -8001 5629

(-0.043) (-0.14) (-0.29) (-0.57)
-16204 -21340 23968  -28841

(-0.65) (-0.86) (-0.97) (-1.17)
-30789 -35329 33869  -31162

(-1.24) (-1.41) (-1.36) (-1.23)
-13917 -16025 19345  -25502

(-0.53) (-0.60) (-0.74) (-0.99)
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Risk aversion dummy 6 -55402**  -57751*  -54037** -47149**
(-2.41) (-2.51) (-2.37) (-1.98)

Risk aversion dummy: very high -64013***  -66105*** -60545***  -50234**
(-2.85) (-2.93) (-2.71) (-2.07)
Smoking: every now and then -20230 -18589 -15544
(-1.22) (-1.15) (-0.95)
Smoking: daily (< 20 cigarettes) -6861 -5978 393
(-0.39) (-0.34) (-0.25)
Smoking: daily (>= 20 cigarettes) -20227 -21097 -22711
(-0.73) (-0.76) (-0.82)
Drinking: daily (> 4 drinks) -966 -1802 -3353
(-0.040) (-0.076) (-0.15)
Constant 10880396**10818615***10088240***10066777*** 9897789*** 9584366***
(3.67) (3.65) (3.58) (3.56) (3.45) (3.15)
Observations 1091 1060 1013 1003 1003 1003
R-squared 0.32 0.32 0.34 0.34 0.35 0.32
p-value test age=0 0.00 0.00 0.00 0.00 0.00 0.00
p-value test education=0 0.26 0.27 0.61 0.64 0.81 840
p-value test income=0 0.00 0.00 0.00 0.00 0.00 0.00
p-value test confidence=0 0.10 0.24 0.18 0.30 0.56
p-value test risk aversion=0 0.00 0.00 0.01 0.48
p-value test smoking, drinking=0 0.74 0.77 0.83
p-value Hansen J test 0.30
F-statistic first stage regression 13.0
p-value exogeneity test 0.18

Note: Robust standard errors in parentheses; *&.@%, ** p<0.05, * p<0.1. The dependent variableés worth.The most ris
tolerant, none smoking and moderately drinking I®lzolic drinks or less a day) respondents ardérterence group. Tt
advanced literacy index has been instrumented uhimgmy variables indicating how much the resporidezducation we
devoted to economics. The reference group corfish®se respondents whose education was devdéédaaeconomics.
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Table6A. Total net worth regressions. including car efulness and precaution

1) ) ®3) (4)
OoLS v oLs v
Advanced financial literacy index 24139*** 92061**  25390*** 96858**
(4.03) (2.19) (4.26) (2.33)
Basic financial literacy index 10023 -12794 10813* -13227
(1.60) (-0.82) (1.68) (-0.85)
Carefulness dummy 2 (low) -43822 -40941
(-1.18) (-1.13)
Carefulness dummy 3 -50935 -33725
(-1.48) (-0.97)
Carefulness dummy 4 -10235 3741
(-0.30) (0.11)
Carefulness dummy 5 6059 10025
(0.17) (0.29)
Carefulness dummy 6 (very high) -6969 -8211
(-0.19) (-0.23)
Precaution dummy 2 (low) 24382 1035
(0.64) (0.024)
Precaution dummy 3 7903 5677
(0.24) (0.16)
Precaution dummy 4 25802 16869
(0.80) (0.48)
Precaution dummy 5 19022 5463
(0.59) (0.15)
Precaution dummy 6 (very high) 29969 29647
(0.88) (0.82)
Demographics (see table 5) yes yes yes yes
Observations 721 721 721 721
R-squared 0.38 0.31 0.37 0.29
p-value test carefulness=0 0.00 0.03
p-value test precaution=0 0.80 0.78
p-value Hansen J test 0.14 0.15
F-statistic first stage regression 6.24 6.12
p-value exogeneity test 0.12 0.10

Note: Robust standard errors in parentheses; *3.Q%, ** p<0.05, * p<0.1. The dependent variableés
worth. The reference group in the first two colunepnatains those respondents who strongly disagitbe w
the statement that they consider themselves afukperson. The reference group in the last telorans
contains those respondents who strongly disagréetté statement that they take many precautidne. T
advanced literacy index has been instrumented usdimgmy variables indicating how much the
respondent’s education was devoted to economias rdference group consists of those respondentsavho
education was devoted a lot to economics.

44



Table6B. Total net worth: including taste for saving and alter native time preferences

1) 2) (3) (4)
OoLS \Y, oLs v
Advanced financial literacy index 20951 *** 63127**  23189*** 64954 **
(4.40) (2.15) (4.85) (2.21)
Basic financial literacy index 6763 -6445 10022* 589
(1.21) (-0.58) (1.81) (-0.31)
Taste for saving dummy 2 (low) 41138** 31847
(2.20) (1.61)
Taste for saving dummy 3 52947+ 47649*+*
(3.18) (2.76)
Taste for saving dummy 4 68209*** 61623***
(4.37) (3.79)
Taste for saving dummy 5 100078*** 86603***
(5.94) (4.53)
Taste for saving dummy 6 (very high) 68491 *** 57392%**
(3.42) (2.62)
Time preference: horizon 3-12 months 663 -939
(0.053) (-0.074)
Time preference: horizon 1-5 years 32813** 33408*
(2.56) (2.59)
Time preference: horizon 5-10 years 55025*** 528t
(2.67) (2.59)
Time preference: horizon > 10 years 60375** 55111
(2.32) (2.08)
Demographics (see table 5) yes yes yes yes
Observations 1003 1003 1003 1003
R-squared 0.37 0.34 0.37 0.34
p-value taste for saving=0 0.00 0.00
p-value test time preference=0 0.00 0.00
p-value Hansen J test 0.33 0.26
F-statistic first stage regression 12.6 13.0
p-value exogeneity test 0.20 0.22

Note: Robust standard errors in parentheses; *0.9%, ** p<0.05, * p<0.1The dependent variable is

worth. The reference group in the first two coluranstains those respondents with a very low tastedving
The reference group in the last twolumns contains those respondents with a vetytisoe horizon (a coup
of months).The advanced literacy index has been instrumamdéty dummy variables indicating how m
the respondent’s education was devoted to econortiesreference group consists of those responuérase

education was devoted a lot to economics.
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Table6C. Total net worth regressions. including self-control and bequest motives

1) 2) (3) (4)
OoLS Y oLs v
Advanced financial literacy index 21539*** 63363**  18918*** 71014**
(4.47) (2.18) (4.04) (2.45)
Basic financial literacy index 5950 -7420 8797 -Z15
(1.06) (-0.66) (1.63) (-0.66)
Self-control dummy 2 (quite easy) -13081 -9695
(-0.79) (-0.58)
Self-control dummy 3 -43830** -35643*
(-2.45) (-1.84)
Self-control dummy 4 -47582** -39237*
(-2.46) (-1.95)
Self-control dummy 5 -68355*** -58363***
(-3.86) (-2.99)
Self-control dummy 6 (quite difficult) -88070*** -86862*+*
(-4.48) (-4.41)
Dummy bequest motive: yes 106732**  103244***
(4.81) (4.66)
Dummy bequest motive: no -12838 -10935
(-0.88) (-0.73)
Dummy bequest motive: other -57490%*** -32600
(-2.87) (-1.26)
Demographics (see table 5) yes yes yes yes
Observations 1003 1003 1003 1003
R-squared 0.37 0.34 0.40 0.36
p-value taste self-control=0 0.00 0.00
p-value test bequest motive=0 0.00 0.00
p-value Hansen J test 0.21 0.29
F-statistic first stage regression 134 12.8
p-value exogeneity test 0.23 0.08

Note: Robust standard errors in parentheses; *0.Q%, ** p<0.05, * p<0.1The dependent variable is
worth. The reference group in the first two colunsoatains those respondenthanfind it very easy to contt
their expenditures. The reference group in thetlastcolumns contains those respondenit®wo not hav
children The advanced literacy index has been instrumamed) dummy variables indicating how much
respondent’s education was devoted to economics.rdfeeence group consists of those respondentse

education was devoted a lot to economics.
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Table7. Stock market participation and retirement planning ver susfinancial ability and financial liter acy

Advanced financial literacy index

Basic financial literacy index

Dummy (30<age<=40)
Dummy (40<age<=50)
Dummy (50<age<=60)
Dummy (60<age<=70)
Dummy (age>70)

Intermediate vocational

Secondary pre-university

Higher vocational
University

Male

Married

Number of children
Retired

Self-employed
Ln(household income)
Ln(household incomé)
Ln(household incom@)
High confidence

Low confidence

Risk aversion dummy 2 (low)
Risk aversion dummy 3

Risk aversion dummy 4

Stock ownership

Simple retirement planning

Stk v ok v
0.080" 014+ T 025
(6.54) (1.98) (4.13) (2.66)
0.034* 0015 0.031* -0.026
(2648)26 (O&? 3)36 (lg?))ZG (-0673) 6
. . . 05
(0.54) (0.73) (0.43) (0.89)
0.11% 0.11% 0.084 0.097
2.27) (2.36) (1.39) (1.62)
0.090% 0.086* 0.18%++ 017+
%.82) 5)1.79) (()2.969) 62'77)
.1 *kk .17*** .1 *% .15**
(3.02) (3.01) (2.16) (2.04)
0.27%+ 0. 27+ 0.052 0.056
(3.95) (4.03) (062) (0.69)
-0.0033 -0.013 0.0029 6.02
(-0.091) (-0.34) (0.062) (-0.49)
.0.018 -0.036 -0.0081 60.0
(-0.43) (-0.77) (-0.15) (-1.02)
0.026 0.0099 -0.033 -0.080
(0.73) (0.25) (-0.74) (-1.57)
0.022 -0.00065 0.073 0.0064
(0.48) (-0.012) (1.31) (0.095)
-0.034 -0.052 -0.061* 011
(-1.24) (-1.54) (-1.79) (-2.55)
:0.033 20.028 10.032 .0.017
(-1.10) (-0.93) (-0.87) (-0.44)
0.011 0013 0.017 0.022
(0.74) (0.86) (0.92) (1.20)
-0.027 -0.031 0.034 0.020
(-0.54) (-0.65) (054) (0.32)
-0.022 -0.025 0.0090 -0.000095
(-0.34) (-0.39) (0.13) (-0.0012)
146 132 2013 028
(-0.92) (-0.84) (-0.050) (0.092)
0.14 0.13 0.029 .0.012
(0.96) (0.87) (0.12) (-0.043)
-0.0044 -0.0039 -0.0013 0.0000036
(-0.94) (-0.84) (-0.16) (0.00039)
0.013 0.0097 0.14%+ 0.13%+
Con oo Coore o
0. -0.027 -0.04 20.021
(-1.17) (-0.83) (-1.30) (-0.51)
0.12% 0.11* 0.0085 0P
(2.06) (1.93) (0.13) (-0.32)
-0.040 20.046 0.023 0.0034
(-0.61) (-0.73) (0.34) (0.050)
L0.17* 10,164 0.017 0.028
(-2.80) (-2.79) 027) (0.43)
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Risk aversion dummy 5

Risk aversion dummy 6

Risk aversion dummy: 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 income0

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

-0.26%+
(-4.11)
-0.38%+
(-7.17)
-0.39%+
(-7.61)
-0.030
(-0.56)
0.025
(0.62)
0.056
(0.90)
0.062
(1.23)
4.91
(0.89)
1003
0.29
0.00
0.85
0.00
0.35
0.00
0.60

-0.27%
(-4.33)
-0.37%%
(-6.97)
-0.38%**
(-7.19)
-0.025
(-0.47)
0.027
(0.68)
0.054
(0.88)
0.060
(1.18)
4.48
(0.81)
1003
0.28
0.00
0.87
0.00
0.61
0.00
0.63
0.58
13.0
0.38

0.017
(0.24)
-0.052
(-0.85)
010
(-0.17)
-0.046
(-0.69)
0.0100
(0.20)
-0.096
(-1.30)
-0.024
(-0.37)
0.061
(0.0068)
1003
0.07
0.01
0.38
0.46
0.00
0.84
0.68

-0.08
(-0.11)
-8
(-0.38)
0.031
(0.48)
-0.034
(-0.48)
0.017
(0.33)
-0.10
(-1.28)
030
(-0.46)
-1.20
(-0.11)
1003
-0.01
0.06
0.32
0.78
0.00
0.93
10.7
0.25
13.0
0.06

Note: Robust standard errors in parentheses; *9.@%, ** p<0.05, * p<0.1. Dependent variables ar& Gummies indicating whett
respondents own stocks or mutual funds respectivalye tried to calculate saving needs for retirem@&he most risk tolerant, nc
smoking and moderately drinking (4 alcoholic drirtkdess a day) respondei@® in the reference group. The advanced literedgx ha
been instrumented using dummy variables indicdtimg much the respondent’s education was devoteddnomics. The reference gr
consists of those respondents whose education evasedi a lot to economics.

48



Table 8. 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 355 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 24.8 185 149 179

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 344 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

Mar ital 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 taliogin
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Table 9. Retirement planning ver susliteracy
Weighted household percentages

Percentage of planners

Basic literacy Simple Serious Successful N
1 (low) 31.9 23.8 21.7 217
2 33.7 27.9 229 284
3 314 26.4 240 350
4 (high) 38.1 295 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 22.9 209 354
3 38.2 317 28.3 371
4 (high) 44.1 355 325 453
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) 53.4 441 441 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 42.7 415 45
Do not know 17.6 10.2 10.2 31
Refusal 27.2 13.9 13.9 10
Pearson chi2(8) 48.6 43.6 499

p-value 0.00 0.00 0.00

Note: Percentages may not sum up to 100 due taliogin
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Table 10. Net wor th differ ences associated with different levels of financial sophistication

Improvement  within  financial Simulated net worth difference (thousands of euro)
literacy distribution (percentiles)

From To Expected 95%-confidence interval
45 55 11,5 (1,6 -21,4)

40 60 24,1 (3,4 -44,8)

25 75 81,1 (11,5-150,6)

10 90 181,6 (25,8-337,5)

5 95 220,9 (31,3-410,5)

1 99 251,1 (35,6-466,5)

Note: the expected net worth difference and its 9%#rval are derived from the estimate and its 9%$fidence interval for the
coefficient on advanced financial literacy in tMeslpecification from Table 5, keeping the valuesilbbther variables unchanged.
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