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Abstract

The literature documents robust evidence of a gender gap in financial literacy: Women
consistently show lower levels of financial literacy than men. We have devised two surveys to
investigate whether this gender gap is the result of lack of knowledge or lack of confidence. We
show that women are less confident in their knowledge than men. Specifically, women
disproportionately answer financial knowledge questions with “do not know,” even when they
know the correct answer. We develop an empirical strategy to consistently estimate whether
respondents know the correct answer. Using this improved metric for knowledge, we show that
the gender gap diminishes by about half but does not disappear. Using this alternative measure
of financial literacy, we show that financial knowledge continues to be an important predictor
of financial behavior, such as participation in the stock market.
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1. Introduction

Women show consistently low levels of financial literacy. They are less likely to answer simple
financial knowledge questions correctly, they are more likely to answer “do not know” to those
questions, and they rate themselves lower than men in terms of self-assessed financial literacy.
This is true across countries and measures of financial knowledge, as well as across socio-
demographic characteristics (see, e.g., Bucher-Koenen, Lusardi, Alessie, and VVan Rooij, 2014,
and OECD, 2013, for overviews). It is particularly striking that financial literacy levels seem to
be low among young women who are well educated and have strong labor market attachment.
Even women from an elite American college show considerable lack of financial expertise
(Mahdavi and Horton, 2014).

The persistent gender gap in financial literacy may be the result of women feeling less confident
in their financial knowledge. There is ample evidence that women are less confident than men,
in particular in situations related to finance (see, e.g., Beyer, 1990; Barber and Odean, 2001).
Some studies indicate that while men appear to be over-confident, women seem under-
confident (see Dahlbom et al., 2011). In the context of financial knowledge, Chen and Volpe
(2002) find that female college students are less confident and enthusiastic about financial
topics. Webster and Ellis (1996) provide evidence that, even among financial experts, women

show lower self-confidence in financial analyses compared to men.

This is consistent with the evidence provided by the self-assessed knowledge responses in our
surveys, which shows that some of the women who respond with at least one “do not know”
give themselves high knowledge assessments (see Bucher-Koenen, Lusardi, Alessie, and Van
Rooij, 2014). Thus, irrespective of the fact that they are inclined not to answer specific financial
literacy questions, women still consider themselves financially competent. So the central
question is the following: do those (women) who answer “do not know” know the answer but

lack confidence in their knowledge?

In order to investigate this question, we design a simple experiment with the Dutch DNB
Household Survey (DHS). The objective is to understand what drives the gender gap in
financial literacy and in particular what drives the gender difference in the “do not know”
responses. Our first hypothesis is that by offering a “do not know” option, we introduce noise

in that other characteristics (specifically gender) that affect the propensity to reply with “do not



know” enter the literacy measure. Specifically, we ran two surveys among the DHS respondents
that were conducted six weeks apart from one another. In the first survey, we ask respondents
the financial literacy questions with the option of a “do not know” reply as part of the multiple
choice answers. We then follow these respondents over time and ask the same knowledge
questions again, but this time taking away the “do not know” option and adding a follow-up
question to assess how confident respondents are in their answers. This new set of data will
allow us to dissect the answers to the financial literacy questions and examine the drivers of
women’s “do not know” responses. Our hypothesis is that by improving the measurement of
financial literacy, we can estimate the effect of financial literacy on financial behavior more

precisely and eliminate some of the bias plaguing those estimates.

The central contribution of this paper is that we develop a strategy, based on two survey waves,
to consistently estimate whether the respondents truly know the correct answers to the financial
literacy questions. In doing so, we improve the measurement of financial literacy and can solve
some of the problems existing in the current literature. Our main result is that women know less
than men but they know more than they think they know. That is, if we take away the “do not
know” option, women are very likely to give correct responses to the financial literacy
questions. At the same time, women appear to be less confident in their answers. Thus, the
gender gap in financial literacy is driven by both lower knowledge and lack of confidence. Our
results have two implications. Firstly, there should be financial education programs that are
tailored to women. They should convey information as well as instill confidence in women of
their knowledge and decision-making abilities. The second implication is methodological:
when measuring financial literacy in surveys, researchers have to consider systematic bias
induced by different response behavior. We suggest alternative strategies to improve the

measurement of financial literacy.

The paper is organized as follows: in the next section we present the data and the experimental
design. In section 3 we show descriptive results. In section 4 we propose a strategy for
measuring financial literacy if there are differences in confidence that are different across
gender. We explore different financial literacy measures in section 5 and present results for
financial behavior in section 6. In section 7 we present some robustness checks and in section

8 we provide concluding remarks.



2. The data

2.1 The CentERpanel

We use data from the CentERpanel to investigate financial literacy and confidence among a
representative set of Dutch-speaking households. The CentERpanel is an online household
panel run by CentERdata, a survey agency at Tilburg University. Participants without internet
connection are provided with the equipment necessary to participate in the survey.! We include
all panel members who are household heads and their partners in the sample. Respondents are
age 18 and older. The data used in our study are collected between May and July 2012. We are
able to merge our data with the DNB Household Survey (DHS). The DHS is an annual survey
among the CentERpanel on income, assets and debt, work, health and economic and

psychological concepts related to savings behavior.

2.2 The experiment

The experimental design is as follows: We ask the same three quiz-like questions on financial
literacy to the same respondents twice (see Appendix Al for the wording of the questions).?
When we ask the questions for the first time in May 2012 respondents are offered “do not know”
and “refuse to answer” options in the responses to the questions. When we ask the same
questions for the second time about six weeks later at the end of June/beginning of July 2012
those options are deleted; thus, respondents have to choose an answer for these questions. In
this survey, respondents are required to rate the confidence they have in their answer on a scale

from 1 (not confident at all) to 7 (completely confident) after each question.

2.3 The sample

In the first survey® we have 1,748 participants and in the second survey we have 1,973
participants, including a refresher. For our main analysis we restrict the sample to the
respondents who participate in both waves. We allow both the household head and their partner
to participate, thus for a number of households we have two individual observations (and in the

regression analysis we compute standard errors which are clustered at the household level). In

1 For more information, see www.centerdata.nl.

2 These questions have been developed by Annamaria Lusardi and Olivia Mitchell and were first asked
to respondents of the American Health and Retirement Study in 2004 (Lusardi and Mitchell 2011a).
Since then they have been used widely to measure financial literacy in surveys around the world (see
Lusardi and Mitchell, 2011b, and the papers in special issues of the Journal of Pension Economics and
Finance, vol. 104, 2011 and Numeracy, vol. 6, 2013 for some examples).

% In the paper, we will mention interchangeably first and second survey to mean May and July survey.
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our empirical analysis, we drop respondents who did not complete the financial literacy surveys
(30 respondents; 1.35% of the initial raw sample). The reduced sample contains 1,532
respondents for all our analyses; 861 (56.2%) are men and 671 (43.8%) are women.*

Before we show our results, we need to discuss two important points based on the unrestricted,
i.e. unbalanced, sample:

1. Attrition: We test for attrition between the waves, conditional on financial literacy.
Specifically, we look at the average number of correct answers in the first wave and partition
the sample into those who participate only in the first wave and those who participate in both
waves. We do not find a systematic difference in the average financial literacy of those groups.
Thus, we conclude that respondents do not drop out systematically after the first survey because
they are uncomfortable with answering the financial literacy questions. The same is true for
attrition based on gender. Men and women both drop out after the first wave with equal
probability.

2. Learning: Since we ask the same questions twice to the same respondents within a six-week
period, one might be worried about learning effects. We can test for learning by comparing the
probability to give correct answers in the second wave for the refresher sample, who participate
only in the second wave, with the sample of respondents who participate in both waves. There
is no significant difference in the answering behavior of those two groups in the second week.

Thus, we feel confident that learning effects are not confounding our results.

3. Descriptive results

3.1 Comparing answers across waves
In table 1 we present the answers to all financial literacy questions for both the first and the

second survey separately for men and women.®

[Table 1 - Tabulation of literacy responses in wave 1 and 2 - about here]

In the May survey for the interest guestion, men report more correct answers than women

(91.9 % vs. 84.4%, see table 1 panel A). Thus the gender gap in giving the correct answer is

* The sample used in the regression analyses may vary slightly due to missing values for some control
variables, especially when we merge our survey with the information from the DHS.

® The statistics presented in this paper are not weighted. We also used sampling weights but found only
very small differences.



around 7.5 percentage points. Women are more often incorrect, but more importantly they
report a higher number of “do not know” (DK) answers. In the July survey we ask the same
question without the DK option. The number of correct answers increases significantly to
94.7% for men and 91.2% for women. The number of incorrect answers also increases.
However, overall the gender difference decreases to 3.5 percentage points. Note that the number
of refusals to answer is very limited. Hence, in the further analysis, we lump this category
together with the “do not know” responses. If we condition the answers of wave 2 on the wave
1 responses, it is of particular interest how accurate the wave 2 responses are for those who
stated “do not know” in wave 1 (see table 2). It appears that the majority of this group is able
to provide the correct answer when forced to provide an answer, which suggests that they are
not simply guessing the answer.® Around 70% of both men and women who said “do not know”

in the first survey are able to correctly answer the interest question in the second survey.

[Table 2 - Tabulation of wave 2 responses conditional on wave 1 responses - about here]

The inflation question appears to be somewhat more difficult to answer. The number of correct

answers is lower and the gender gap is larger at more than 9 percentage points (see table 1 panel
B). Two thirds of the gender gap is driven by the DK’s, although the number of incorrect
answers is also somewhat higher among women. When forced to answer, the gender gap
diminishes from 9 to 6 percentage points. This is due to the fact that the group that provides a
DK answer is often able to provide the correct answer when forced to make a choice.’
Nevertheless, among those who answer DK, men more often provide a correct answer when

forced to make a choice (67% for men versus 62% for women; see Table 2 Panel B).

The third question relates to risk diversification. The proportion of DK’s is high for both men

and women, but especially for the latter group. More than half of the women report they do not
know the answer (54.7%) compared to 30.1% for men (see Table 1 Panel C). As a result, we
measure a gender gap of 27.5 percentage points in the probability to give a correct answer for
this question. Strikingly, when forced to make a choice the gap shrinks to 9 percentage points.

Both the majority of women and men who state DK appear capable of answering the question

® We use a y2-test to test for random answering. Random answering is rejected at 0.1% significance.
" Random answering is rejected at 0.1% significance.
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correctly.® The proportion of correct answer is, however, higher for men than for women (72.6
versus 67.7%; see Table 2 Panel C).

To summarize our main findings so far: the probability to give a correct answer significantly
increases for men and women after deleting the DK option. Panel D of table 1 shows the number
of correctly answered questions. The probability of giving three correct answers increases from
58.1% to 74.9% for men and from 29.4% to 60.1% for women between the first and the second
survey. The gender gap in financial literacy decreases by about half from almost 29 to around
15 percentage points. If they answer with “do not know” in the first interview, both men and
women are likely to provide a correct answer to the three financial literacy questions in the

second interview.

We continue to find a gender gap in financial literacy, irrespective of the survey methodology.
Partly, this is due to the fact that women, when given the option, more often state they do not
know the answer to the financial literacy questions. When men and women are forced to answer,
the gender gap decreases, but does not disappear. This could be due to two reasons. First, those
who say they do not know may actually signal that they are not absolutely sure about the correct
answer, while at the same time have a high likelihood of being correct. Second, the gender gap
may decrease simply because respondents really do not know but may provide the correct
answer by chance. Because the group of women stating “do not know” is larger, the gender gap
will also decrease because more women than men are forced to guess and thus the number of
correct answers will increase more for women than for men. In the next section we explore

confidence in more detail.

3.2 Confidence in financial literacy

In the second survey (without the “do not know option™), respondents are asked to report how
confident they are about their answer after each of the three questions. Evaluations are on a
scale from 1 (not confident) to 7 (completely confident). We report answers for each question
separately for men and women in table 3. Overall we confirm that women are significantly less
confident in their answers to the financial literacy questions than men (see column “Total” for
men and women). While among men, a large fraction is very certain about providing the correct

answer (ratings of 6 or 7), this is not true for women. They report much lower levels of

8 Random answering is rejected at 0.1% significance.
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confidence. Looking at the ratings for the three questions we find that respondents are fairly
certain about their answers to the interest and inflation questions. Ratings for the risk question
are instead relatively low, even though many respondents give the correct response. Overall,
the lower confidence found among women is consistent with the finding that women provide

more often a DK answer.

[Table 3 - Confidence - about here]

We also evaluate the level of confidence in the response conditional on a respondent’s answers
to the same questions in the first survey. This allows us to see if those responding with DK in
the first survey are less confident in their answer in the second survey, when they are forced to
pick an answer. Our findings can be summarized as follows: conditional on giving a correct
answer in the first survey, women are significantly less confident than men in their answer in
the second survey for all three questions. Thus, even when they give the correct answer, women
are not confident in their knowledge. For the more difficult risk question, conditional on giving
an incorrect answer in the first survey, women are significantly less confident in their answer
in the second survey, compared to men. Thus, even when they do not know, men are more
confident than women. The effect is not significant for the first two questions due to the small
number of incorrect answers. Finally, we ran regressions using DK responses to the questions
as dependent variables and the confidence rating as well as various background characteristics
as controls. There is a high correlation between the probability to answer with “do not know”
in the first survey and the level of confidence in one’s answer when forced to pick an option in

the second survey for all three questions.®

In summary, the financial literacy scores in the first survey reflect both knowledge and
confidence. In the second survey, respondents are forced to answer, providing a measure of
knowledge that is not confounded by confidence. At the same time, because respondents who
do not know the answer are forced to guess, the measure of financial literacy in the second
survey is likely to contain measurement error. Below, we provide a method to better measure

financial literacy using information from both surveys.

® In addition, lower educated and lower income respondents are more likely to choose the DK option in
the third literacy question.



4. Modeling true financial knowledge and confidence

The descriptive statistics show that the respondents, particularly women, are often unsure about
their answer. If offered a “do not know” option, respondents seem to pick this option even if
they actually know the answer. This leads to a systematic bias in the measurement of financial
literacy. On the other hand, sometimes respondents seem to pick an answer randomly. Because
answers may be correct simply by chance, just counting the number of correct answers creates
noisy measures of financial literacy. We need to differentiate “true knowledge,” “confidence,”
and “guessing”. For this purpose, we construct a measure of “true financial knowledge” based
on the specific structure of the two surveys using respondents’ confidence in their answers to

correct for guessing. We define the following two latent variables:
¥, =1 if respondent i “knows” the correct answer to question k (“true knowledge™),
Y. =0 otherwise;
sure, =1 if respondent i is confident about his/her answer on question k; sure, =0.5
leans towards a certain answer, but not completely confident; sure, =0 totally not

confident (“random guessers”).

The “sure” variable differentiates among (1) respondents who are confident in their answer, (2)
respondents who lean towards a given answer, but are not completely sure, and (3) respondents

who are completely unsure and are only able to guess the correct answer.

4.1 The identification of true knowledge
We are ultimately interested in P(¥, =1) (“true knowledge™). Obviously, we do not observe
¥, nor do we observe sure, , but we do observe proxies for this variable (see below)., We

observe the three following dummy variables: y; = 1 if respondent i answers the May
literacy question k correctly, y;y = 0 otherwise; dkj; = 1 if respondent i answers the May

literacy question k with “do not know,” dkj; = 0 otherwise. Notice that, by construction
Py =1,dkl} = 1)=0; y) =1, if respondent i answers the July literacy question k

correctly, y. =0 otherwise.



To be able to do more, we make the assumption that, if people know the answer, they do not

randomly guess:1°
P(yik =1 sure, =0)=0 1)
Now, we assume that the following relationships exist between the latent variables ¥, and

sure, and the three observable variables (y/, y%, dk[}):

L 9 =0,sure, =1= y{ =0,y; =0,dky’ =0
2. §, =Lsure, =1=>y) =1y} =1k} =0

a) yi{( =1y, =1dky =0

3. ¥, =1 sure, :0.5:{ j N N
b) Vi =1 yi =0,dk; =1

a) yi{( =0, Yir; =0, dkirI? =0

4.y, =0,sure, =05= .
b) yi =0, yi =0,dk’ =1

a) yif( =1 yiT :11dkirl? =0
b) Yif; =1y, =0,dky =0
¢) Ya =1 yi =0,dky =1
d) Yif( =0, yir; =1, dkiT =0
e) yif( =0,y =0,dk’ =0
f) Yii =0,y; =0,dk; =1

5.y, =0,sure;, =0=

The first two cases consider respondents who are confident in their answer. We assume that
confident respondents answer the May and July questions consistently. The answers are either
correct or incorrect, providing a distinction between confident respondents displaying “true
knowledge” (case 1) or no knowledge (case 2). In addition, there are respondents who are truly
knowledgeable but not confident in their answer (case 3). These respondents provide the correct
answer or may choose the DK option in May. Case 4 considers the respondents who are not
confident about the answer but righly so because their knowledge is not high. These respondents
provide a wrong answer or choose the DK option in May. Finally, case 5 considers the “random
guessers,” those who are not knowledgeable, yet may decide to pick a random answer. As a
result, this group of respondents may display any possible response pattern. For example, they
may provide two inconsistent answers in May and July, but by chance they may answer
correctly in both surveys.

10 This also implies that respondents who know the correct answer do not give an incorrect answer by
mistake, for example because they did not read the question carefully. We are planning to relax this
assumption in future work.
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We are able to identify “true knowledge” once we have a way to identify surei, as we will do
below. Moreover, from these assumptions above, it follows that the probability that individual
i truly knows the correct answer to question k (subtracting the correct answers that result from
random guessing) is equal to:
P(Y, =1) = P(Y, =1sure, =1)+P(y, =1 sure, =0.5)=
P(Yi =1 ¥ii =1)+P(yi =1 yii =0,dkjy =1)—
P(yi{( =1, YiT :l’dkirl? =0,sure, = 0) -
P(yi =1 yi =0,dki =1,sure, =0)

)

4.2 The identification of confidence (sure, )
In the July survey we observe the variable confidence] (which results from the 7-point scale
confidence question). Using this information, we propose the following definition for sure, :
1. surg, =1 if the following criteria are jointly met
(@) dky =0 (a“sure” person does not use the “do not know” option)
(b) y) =y= (respondents answer questions consistently over time. Notice that we need
the May and July survey data to check this requirement)
(c) confidence! =6,7 *
2. sure, =05 if
(a) ((dki" =0, y) =y and confidence} =3,4,5) OR
(b) (dki" =1 and confidence} >3)
3. sure, =0 otherwise

Thus, a confident respondent answers consistently over the two surveys and has high confidence
in the answer. A respondent with consistent answers and medium confidence or with medium
or high confidence but answering “do not know” in May is identified as having some intuition,
without being confident. The remainder category of random guessing consists of those
respondents who provide an inconsistent answer in the two surveys or indicate that they have

low confidence in their answer. We can also come up with a simpler definition of the “sure”

variables sure} based only on the July information, which enables us to crosstab the variables

11'We will change the thresholds for the confidence measure in the robustness checks.
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sure, and sure) in order to have an alternative assessment of the value addedfrom the May
survey :

1. sure; =1 if confidence) =6,7

2. surel =0.5 if confidence! =3,4,5

3. sure} =0 if confidence) =1,2

Given the observed value for sure, we also observe ¥, which is defined as follows (in
programming language):

¥, = (Yo =1 *((y§r =1&sure, >0.5)+ (dk;! =1&sure, = 0.5)) (7)

Alternatively, we may proxy “true knowledge” yg’k using July information only:
yi{( = (yi{; :1&5urei{< >0.9) (8)

Below, we compare the measures of “true knowledge” and the May and July answers to learn

about the best way to measure financial knowledge.

5. Exploring different financial literacy measures
5.1 Empirical estimation of “true knowledge ”

We present the different measures of financial literacy in table 4. Column 1 presents the
probability to observe a correct answer from the May survey for each of the three financial
literacy questions. As mentioned previously, this measure could underestimate financial
knowledge since individuals with low confidence tend to choose the “do not know” option even
if they know the correct answer. On the other hand, illiterate respondents could simply guess.

Thus, itis likely that such people give inconsistent answers in the two surveys.

[Table 4 — Alternative financial literacy measures - about here]

In column 2, we present the probability of observing a correct answer in the July survey. Since
all respondents have to answer the questions there is no confounding with confidence, however,
there might be some random guessing. Thus, some individuals may merely guess the right

answer without actually having the knowledge. Thus, this financial literacy measure is

12



overestimating levels of “true financial knowledge”. The comparison of column 1 and 2 has

been discussed extensively in section 3.

One of our objectives is to correct the financial literacy measure by recoding those who

correctly guessed an answer without actually knowing the correct answer. To do so, we
construct a measure of ¥, based upon the responses in the May and July surveys, as defined in

the previous section. The result of this correction is presented in column 3. We use information
on cross-survey consistency and confidence for the calculation of the new measure. As
expected, compared to the July measure presented in column 2, this adjustment reduces the
probability of observing a correct answer for all three of the questions. The answers to the
inflation, interest, and risk question are each adjusted by about 3 to 4 percentage points.

In addition to the adjustment to the individual questions, we also adjusted the aggregate

measure. In May, 45.5% of the respondents answered all three questions correctly; this fraction

is substantially higher in July (68.4%). The combined May-July (¥, ) measure is in between:

54.4% of the respondents know the correct answers to all three questions.

In column 4, we provide an additional corrected measure where we do not use information on
cross-question consistency, but only the answers in July. This may be a good alternative to
measure financial literacy in surveys where running two waves is not feasible. We will discuss

results for this measure in section 7.3.

5.2 Exploring different literacy measures: a multivariate regression analysis

To further investigate the different financial literacy measures we have, we run ordinary least
squares regressions to better understand the relationship between financial literacy measures
and a number of background variables, including gender, marital status, education and income.
The three financial literacy measures are: 1) the July measure (measures literacy but not
confidence; contains a non-classical measurement error), 2) the May measure (measures
literacy and, implicitly, confidence), and 3) the May-July ¥; measure (based on both the May
and July surveys). All financial literacy variables are standardized (the mean is 0 and the
variance is 1) so to facilitate the comparison of the regression results across specifications.

Table 5 reports the results.

13



Focusing on the gender differences in columns 1 through 4, we can see that the raw gender
difference is largest for the May measure and smallest for the July measure. As women are less
confident than men, they use the “do not know” option more often than men. According to the
July (May) measure, men answered on average 2.71 (2.44) questions correctly (out of 3) and
women 2.52 (2.00) questions, which results in a difference of 0.19 (0.44). The raw gender

difference is equal to 0.32 for the combined May-July measure.

Next, we include demographics and other variables to explain the variation in the financial
literacy measures (columns 5 through 8). For all literacy measures we find that financial literacy
is highest for the middle-age categories and lowest for the younger (below 35years-old) and
older (above 65-years-old) respondents. While we cannot differentiate time and cohort effects
in our data, these findings are consistent with the pattern of gaining knowledge through school
and life experience as one grows up and experiencing a decline in cognitive abilities as one
ages. This hump-shaped pattern is what is typically found in the empirical literature on age and

knowledge accumulation (Agarwal et al., 2009, Lusardi and Mitchell 2011b).

Marital status, education, income and gender also contribute to explaining the variation in the
measures of financial literacy. Single people (without children) and those with higher incomes
and higher education display higher knowledge. Single parents (predominantly divorced female
respondents), however, display low financial literacy. For all measures of literacy and even

controlling for demographic characteristics, we still find that women score worse than men.

It is useful to note the effect of income and education. The effects of these variables are stronger
(weaker) in the May (July) measure. The more educated/higher income respondents are more
confident and use the DK option less often than the lower educated/lower income respondents.*2
This is confirmed by a regression of the difference between the July and May literacy measure
on background characteristics (column 9). Women, lower educated and lower income
respondents display a larger improvement in literacy scores in the July survey when they are
forced to give an answer. We obtain a similar result when we consider the difference between
the July and the combined May-July survey measure (column 11). This is consistent with a

higher level of illiteracy for those groups. By guessing, women, lower educated and lower

12 See Footnote 10.
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income groups are able to improve their scores more than other groups. Interestingly, the
difference between the May-July and May measure is driven by the female dummy: women
fare worse in May, while this is not the case for lower income and lower educated groups. This
suggests that women state DK too frequently, but lower educated and lower income groups are

correct to state they do not know.

In summary, the financial literacy scores in the May survey reflect both knowledge and
confidence in answering. In the July survey, respondents are forced to answer, providing a
cleaner measure of knowledge. However, the July measure is likely to be a noisy proxy for
“true knowledge” as respondents who do not know the answer are required to guess an answer.
Combining the May-July measures minimizes both the measurement error and the bias due to

confidence, which is particularly important for female respondents.

6. Estimating the effect of “true knowledge” on economic decisions

Providing a good measure of financial knowledge is particular important for research on
financial decision-making. Our next step is to examine whether different measures of financial
literacy provide different estimates of the effect of financial literacy on stock market
participation. We focus on this behavior because it is not only of importance for understanding
how financial decisions are made but it has been previously investigated using our data. The
objective is to assess how different measures of financial literacy perform in these estimations
and what we can learn about the measurement error problem. The literature documents a strong
effect of financial literacy on stock market participation (van Rooij, Lusardi and Alessie, 2011,
and Lusardi and Mitchell, 2014). However, the evidence in this paper shows that traditional
financial literacy measures both “true knowledge” and confidence. Therefore, the estimates
reported in previous studies do not necessarily reflect the impact of “true knowledge” alone.

Below, we investigate how the different measures of literacy impacts the estimates of the effects
of financial literacy on the stock market participation. First, we run a regression using the
traditional measure of financial literacy (the measure from the May survey), and thereafter we
run alternative regressions based on the improved measures for financial literacy. In the
discussion of the results, we focus on the changes in both financial literacy and the female

dummy.
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We define a dummy for stock market participation that equals 1 if the respondents hold
investments in stocks and/or mutual funds and O otherwise. There is a strong negative
correlation between gender and stock market participation: 33.9% of men in our sample own
stocks, compared with 20.3% of women, a difference of about 14 percentage points (Table 6;
column 1). If we control for the usual background characteristics and the traditional financial
literacy measure (May), we find a strong positive effect of financial literacy on stock market
participation, while the gender effect becomes much smaller but is still significant (column 3).
Compared to men, women have a lower chance (by 4.61 percentage points) to own stocks after
controlling for the usual background information including income, education, and financial
literacy etc. Most importantly, an increase in the level of financial literacy by one standard
deviation results in an increase in the probability to own stocks by 9.01 percentage points. This
result is comparable to the effects found in the literature. While this is a sizeable effect, this
coefficient may reflect confidence as well as knowledge. Next, we run a regression using the
financial literacy measure from the July survey, which is a measure of knowledge and is not
confounded by confidence (column 2). While still significant, the estimate of the effect of
financial literacy goes from 0.0901 to 0.0549, a much smaller effect. Notably, the estimate for
the female dummies becomes more negative compared to the effect on column 3. This is likely
to pick up part of the confidence effect; because women are less confident, they are less likely
to invest in stocks. The July measure for financial literacy is plagued by measurement error
(due to guessing by respondents who are forced to provide an answer). As a result, the estimates
of the effect of financial literacy may be biased towards zero. Indeed, once we use the corrected
May-July measure, the estimate for financial literacy is somewhat higher (column 4). The
difference with the estimate for the July financial literacy measure in column 2 is statistically

significant.

7. Extensions

7.1 Robustness

In our regressions so far, we have included the basic demographic background variables that
are typically included in regressions explaining stock market participation. A possible criticism
is that a number of potentially important explanatory variables are missing. Arguably,
heterogeneity in risk aversion may explain an important part of the variation in stock market

participation. Similarly, individuals display large differences in patience and ability to sacrifice
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current for future consumption. Moreover, wealthier individuals are more likely to invest in
stocks. The richness of the annual DHS-modules enables us to include household wealth and
variables measuring risk and time preferences. However, there is a cost in terms of a loss of
observations as a result of merging our sample with the survey modules containing information

on the variables mentioned above.

The DHS contains a number of questions in the psychological concepts module that may serve
as a proxy for risk aversion. Respondents are asked to indicate to what extent they agree or
disagree on a number of statements using a scale from 1 to 7, where 1 indicates ‘totally disagree’
and 7 indicates ‘totally agree.’ In Table 7, we use the responses to the statements ‘| am prepared
to take the risk to lose money, when there is also a chance to gain money’ (the variable
spaar6).:® While this type of questions has been used regularly in regressions on stock market
investments (e.g. Kapteyn and Teppa, 2011), one may argue that these are endogenous to stock
market participation. However, our main objective is to investigate whether the estimates of the
effects of financial literacy are sensitive to the inclusion of risk aversion. Note that we do lose
some observations when we incorporate these variables in our regressions in Table 7. We
followed the following strategy: we first merge our dataset with the 2012 psychological
questionnaire which is filled in in the same year as the May and July financial literacy survey.
Next, in order to gain observations we replaced missing values in the spaarl-6 variables with
answers from the two adjacent waves (the 2011 wave and the 2013 wave). We end up with
1,449 observations and loose a limited amount of observations (83).1* Due to the low number
of observations in the two top categories (6 and 7), we merge these respondents together with
the respondents choosing the next highest category 5.

Table 7 shows that the estimates of the financial literacy coefficients are quite similar, albeit
somewhat smaller, and show qualitatively the same patterns among the different financial
literacy measures. However, in comparison with previous estimates, we now have smaller and

insignificant estimates for the gender effect. It seems that the gender effect is explained by risk

13 We performed similar robustness tests using the responses to the statements ‘I think it is more
important to have safe investments and guaranteed returns, than to take a risk to have a chance to get
the highest possible returns’ (the variable spaarl in DHS) and ‘I do not invest in shares, because | find
it too risky’ (the variable spaar2). The conclusions are similar for stock market participation with the
most important difference that the gender coefficient is somewhat more negative and mostly significant
once we include spaarl in the stock market participation regression.

14 This is partly due to the restriction that only respondents with net household income in excess of
10000 euro are given these questions.

17



aversion. While insignificant, the pattern is the same as before. The results also indicate that
less risk averse people have a higher tendency to invest in the stock market. In Table 8, we
include measures of time preferences. The estimates of the effects of financial literacy are not
much affected by this variable and the coefficient estimate for the gender dummy also remains

negative and statistically significant.

Apart from including risk and time preferences, we run additional robustness tests. For example
we include numeracy as a proxy for ability (which could be an omitted variable), and we took
into account who is the financial decision-maker in the household. While adding these variables
do help explaining the heterogeneity in stock market participation, they do not affect our main
findings.

7.2 Instruments for financial literacy

Does financial knowledge affect participation in the stock market or is the participation in the
stock market that increases financial knowledge? For example, investors are likely to gather
information before they buy or sell stocks and mutual funds and will more closely follow the
stock market than non-investors. Thus, one cannot give a causal interpretation to the positive
estimates of the financial literacy coefficient in the OLS regressions we have reported so far.
Below, we report the results of regressions based on GMM estimates. Like in previous work,
we use financial education in high school as instruments for financial literacy to identify the
causal effect of financial literacy on stock market participation and to reduce measurement error
in the literacy variable (van Rooij et al. (2011)). Our instruments are based upon information
on exposure to economic education when young, thus before respondents invested in the stock

market.

We measure exposure to education before entering the job market using the responses to the
questions ‘How much of your education in high school was devoted to economic subjects?’
with the following answer categories: ‘a lot’, ‘some’, ‘little’, ‘hardly at all’, ‘not applicable, I
did not complete high school’, ‘do not know’ or ‘refuse to answer’. We distinguish three groups.
The first group consists of respondents who did not get economics in high school answering
‘hardly at all’ or ‘not applicable’. This is the reference group in our empirical analysis. Second,
based on the ‘a lot’, ‘some’ and ‘little’ responses we create a dummy variable for respondents
who were exposed to economics during high school. The third group consists of those who

answered with ‘don’t know’ or ‘refusal’ (very few respondents refused to answer this question).
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These two groups have high predictive power for financial literacy as shown by the F-values in

the first stage regression which are mostly above 10 (columns 2, 4, 6 and 8 in Tables 9).

Unless respondents indicate they did not complete high school, they receive the next follow-up
question: ‘Did you have at least one economics subject in your final examination year?’ with

2

the response options ‘yes’, ‘no’, ‘not applicable, I didn’t do a final exam’, ‘do not know’ or
‘refuse to answer’. We create an additional instrument dummy variable that takes the value 1
for those respondents who answer ‘yes’ and the value 0 otherwise. Inclusion of this variable
increases the F-value of the first stage regression to well above 10 for most regressions
(columns 1, 3,5 and 7 in Tables 9). One may argue, however, that the third instrument dummy
is not valid as for some students the economic subject in their final exam may have been a
choice variable and thus is likely to be correlated with interest in financial matters (interest in
financial matters is an omitted variable in our regression) which in turn may affect financial
decision making. Therefore, we present the results including and excluding this variable in set

of instruments for financial literacy.

Tables 9 presents the GMM results for stock market participation. Both sets of instruments
predict the endogenous financial literacy variable reasonably well. We obtain F-values close to
10 for the July measure and in excess of 10 (which serves as the recommended threshold value
to avoid weak instruments problems in the literature, see Staiger and Stock (1997) for the other
measure). We interpret this as another sign that the July measure contains considerable
measurement error, which makes it more difficult to find good instruments. The Hansen J test
results indicate that the overidentifying restrictions cannot be rejected in any of the
specifications. The GMM C tests (see Hayashi, 2000) show mixed results for stock market
participation. Using the extended set of instruments, the test suggests that financial literacy is
endogenous to stock market participation, while using the smaller set of instruments it cannot
be rejected that financial literacy is exogenous. The latter result is consistent with previous
findings (Van Rooij et al., 2011).

Focusing on the effect of financial literacy on stock market participation, we find that the GMM
estimate of the literacy coefficient is statistically significant at the 5 percent level and relatively
similar across specifications (around 0.20). This seems a comforting result as the instruments
seem to take care of the measurement error problem and the differences between the literacy

measures become less important when good instruments are available. However, finding good
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instruments is easier for more accurate measures. Note that the predictive value of the
instruments is lowest for the July measure, which translates into a less precise estimate for the
GMM financial literacy estimate. Note also that the gender effect is insignificant in all
specifications, which suggests that once financial literacy and socio-demographic variables are
controlled for, females are as likely to invest in stocks as men. However, while being
insignificant, the patterns for gender differences remain unchanged: in the regressions including
the May financial literacy measure (which jointly measures knowledge and confidence), the
impact of the female coefficient is lower than in the other specifications. We have also run the
GMM regressions on the extensions discussed in section 7.2 (for brevity, not reported). The

main conclusions are not affected.

7.3 How to measure financial literacy?

From a survey methodology point of view, our findings show that financial literacy is best
measured by combining the two surveys and taking into consideration confidence in the
answers. In practice, having two surveys among the same group of respondents is not always
feasible or is also less attractive in terms of the budget normally available for research projects.
A possible way out is to combine the two surveys into a single survey. For example, researchers
may first provide the financial literacy question including the DK option. If the respondent
chooses the DK options, the same question is asked again, this time excluding the DK option.
After providing the answer, either the first or the second time, the respondent is asked for his
or her confidence in the answer. The potential disadvantage of this strategy is that, when a
number of financial literacy questions are asked, respondents will learn that they are required
to answer the same question when answering DK. They may consequently avoid the DK option
and answer the literacy questions right away, which takes away the value added of the DK
option for the researcher. Moreover, this methodology does not capture the information that
was retrieved from the inconsistent answers in the two surveys. Another disadvantage of this
approach is that one needs to include three questions in the survey design to learn about the
response on one literacy question, which may be problematic if there are constraints to the

length of the survey in terms of costs or the duration of the survey.

Alternatively, one could base the financial literacy measures solely on the information content
as contained in the second survey. This requires two responses for each financial literacy
question. A disadvantage is that we lose the information relative to inconsistent answering

across surveys. However, the number of inconsistent responses is limited and the DK answers
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show a strong correlation with the confidence questions (see Table 3). The extent to which our
combined measure based on two surveys is better able to capture true knowledge than a measure
using the questions in the second survey only (both the literacy question plus the confidence
question) is an empirical question. Below, we will investigate the difference between these two
approaches. First, we construct a measure for financial literacy based upon the financial literacy
and confidence questions in survey two only (as discussed in Section 4.2). Basically, we assume
that respondents indicating they are very unsure about their answers are not knowledgeable,
even if they guess the answer correctly. The analysis in Table 4 shows that this measure is
closely related to the measure based on both survey waves. In addition, the regression results
for stock market participation show that the estimate of the effect of financial literacy becomes
somewhat smaller (compare column 5 and 4 in Table 6). This is consistent with the fact that the
measure employing both surveys is better able to filter out guessing and thus has less
measurement error. However, note that the measurement error is much lower than in using the
July financial literacy questions and not the confidence questions (compare column 5 and 2 in
Table 6). The financial literacy coefficients are economically and statistically significantly
higher than for the July measure. Overall the results for the alternative methods of measurement
based on only the July questions plus confidence are quite similar to those based upon the
measure combining both surveys. These findings show that the alternative measure provided in
the July survey may provide an adequate proxy for true knowledge while it is much easier to

integrate in new research designs and with less costs.'®

8. Concluding remarks

The literature has documented large and robust gender differences in financial literacy. For
example, Lusardi and Mitchell (2011b) find that 22.5% of female respondents in the US were
able to answer 3 simple questions on inflation, interest and risk diversification correctly versus
38.3% of male respondents. These findings are robust across different surveys and different
countries (Lusardi and Mitchell, 2011a). This is especially worrisome as women tend to outlive
their husband and will have to make financial decisions later in life (Lusardi and Mitchell,
2008).

15 In principle one may consider to include a whole lot of literacy questions as well. The distorting effect
of measurement error due to random guessing is likely to diminish when respondents have to guess
many questions. However, this strategy would most likely require so many questions that it is either not
feasible to implement or very costly in terms of question load.
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In our work, we find that the gender gap in the measures of financial literacy diminishes a lot
when we take away the option of answering “I do not know (DK)”. The higher propensity that
women display to choose DK is related to a lack of confidence. The gender gap diminishes
significantly once we correct the traditional financial literacy measures to get improved
measures for knowledge, but the gap does not disappear. By and large, we find that only half
of the gender gap in financial literacy can be explained by confidence and other background

variables, such as income and education.

Our findings have implications for both the survey methodology used to measure financial
literacy and for measuring the effects of financial literacy on behavior. Traditional financial
literacy measures are a combination of confidence and financial knowledge. This has
consequences for assessing the effects of both gender and financial literacy in regressions
explaining financial decision-making. When respondents are forced to choose an answer,
financial literacy measures are not contaminated by confidence and are better able to proxy true
knowledge. However, this introduces measurement error as respondents who are not
knowledgeable are forced to guess the correct answer. We propose an adjusted metric to
measure pure knowledge which suffers less from measurement error. This new measure
provides different findings for the effects of financial literacy on financial decisions. In terms
of policy, it is often crucial to disentangle true knowledge from confidence. For example, for
an effective design of initiatives raising financial education and increasing awareness it is
important to figure out whether it is limited knowledge or low confidence that explains low
stock market participation. Using our improved measure, we show that true financial knowledge
contributes to explain a sizeable part of the observed heterogeneity in important household

financial decisions, such as investing in the stock market.
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Appendix
Al. Financial Literacy Questions
1. Set Up Week 1 (May 2012):

1. Interest question: Suppose you had $100 in a savings account and the interest rate was
2% per year. After 5 years, how much do you think you would have in the account if you
left the money to grow? More than $102 / Exactly $102 / Less than $102 / Do not
know/ Refuse to answer

2. Inflation question: Imagine that the interest rate on your savings account was 1% per
year and inflation was 2% per year. After 1 year, how much would you be able to buy
with the money in this account? More than today / Exactly the same / Less than
today / Do not know / Refuse to answer

3. Risk question: Please tell me whether this statement is true or false. “Buying a single
company'’s stock usually provides a safer return than a stock mutual fund.” True
/ False / Do not know / Refuse to answer

2. Set Up Week 2 (July 2012):
Questions 1 to 3 without the “Do not know” and “refuse to answer” options
After each question — Confidence:

On ascale from 1 to 7, how confident are you in this answer? 1-not confident at all ... 7-
completely confident
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Figures and Tables

Table 1: Descriptive Results (Observations: Men — 861, Women — 671, Total - 1532)

A. Interest:

More than 102 euro
Exactly 102 euro
Less than 102 euro
Do not know
Refuse

Total

B. Inflation:

More

Exactly the same
Less

Do not know
Refuse

Total

C. Risk Diversification:

Incorrect right’
Correct 'false’
Do not know
Refuse

Total

D. Overall No. of correct answers:

wWN - O

Survey 1: May 2012

Men
91.9
3.0
2.0
2.8
0.4
100

Men
2.1
3.3

89.8
4.7
0.2
100

Men
7.6
61.9
30.1
0.5
100

Men
3.6
7.3

31.0

58.1

Women
84.4
4.0
3.9
6.7
1.0
100

Women
2.4
5.4

80.6
10.7
0.9

100

Women
9.7
34.4
54.7
1.2
100

Women
6.6
16.8
47.2
29.4

26

Total
88.6
35
2.8
45
0.7
100

Total
2.2
4.2

85.8
7.3
0.5
100

Total
8.5
49.9
40.9
0.8
100

Total
4.9
115
38.1
455

Survey 2: July 2012

Men
94.7
3.7
1.6

100

Men
2.2
4.1

93.7

100

Men
17.7
824

100

Men
0.5
3.3

21.4

74.9

Women
91.2
6.0
2.8

100

Women
2.7
9.8

87.5

100

Women
27.0
73.0

100

Women
0.8
6.9

32.3
60.1

Total
93.2
4.7
2.2

100

Total
2.4
6.6

91.0

100

Total
21.7
78.3

100

Total
0.6
4.8

26.2
68.4



Table 2: Answers in July (Wave 2) conditional on answers in May (Wave 1)
(Observations: Men — 861, Women — 671, Total — 1532)

A. Interest: Men Women

Survey May incorrect correct don't know incorrect correct don't know
Survey July

incorrect 23.26 3.54 29.63 28.3 4.95 30.77
correct 76.74 96.46 70.37 71.7 95.05 69.23
Total 100 100 100 100 100 100
B. Inflation:

incorrect 41.3 2.72 33.33 30.77 7.02 38.46
correct 58.7 97.28 66.67 69.23 92.98 61.54
Total 100 100 100 100 100 100
C. Risk Diversification:

incorrect 38.46 10.32 27.38 47.69 12.55 32.27
correct 61.54 89.68 72.62 52.31 87.45 67.73
Total 100 100 100 100 100 100
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Table 3: Confidence and Answering behavior in May

Men (N = 861) Women (N = 671)
A. Interest incorrect correct DK  Total incorrect correct DK  Total
completely
unconfident-1 7.0 1.9 3.7 2.2 3.8 1.4 154 2.7
2 2.3 0.9 3.7 1.1 3.8 0.9 5.8 15
3 7.0 0.9 7.4 1.4 1.9 1.2 135 2.2
4 11.6 1.8 333 3.3 18.9 5.5 231 79
5 4.7 2.3 185 29 17.0 5.8 115 7.2
6 27.9 7.1 11.1 83 17.0 19.3 154 18.8
completely
confident - 7 39.5 85.2 22.2 81.0 37.7 65.9 154 59.8
Total 100 100 100 100 100 100 100 100
B. Inflation
completely
unconfident—1 6.5 1.7 4.8 2.1 7.7 2.2 154 4.2
2 10.9 0.7 7.1 15 1.7 1.9 154 3.9
3 6.5 1.6 9.5 2.2 5.8 4.1 115 51
4 13.0 2.7 405 5.1 17.3 9.8 30.8 128
5 15.2 4.8 19.1 6.0 25.0 14.1 154 15.1
6 15.2 9.8 4.8 9.9 115 19.8 5.1 17.4
completely
confident — 7 32.6 78.8 143 732 25.0 48.2 6.4 41.6
Total 100 100 100 100 100 100 100 100
C. Risk
completely
unconfident—1 1.5 2.1 6.5 3.4 4.6 3.9 13.9 95
2 15 0.8 9.1 3.4 6.2 4.8 115 8.6
3 0.0 2.6 8.8 4.3 15.4 5.2 13.3 10.7
4 24.6 8.6 342 177 23.1 23.4 323 283
5 21.7 20.5 17.1  20.0 33.9 25.1 179 219
6 20.0 22.7 129 195 1.7 21.7 7.5 12.4
completely
confident — 7 24.6 42.8 114 31.8 9.2 16.0 3.7 8.5
Total 100 100 100 100 100 100 100 100
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Table 4: Alternative Financial Literacy Measures (N= 1532)

Prob (May)

Panel A: 3 Questions

Interest 88.58%
Inflation 85.77%
Risk 49.87%
Panel B: Number correct

0 4.90%

1 11.49%

2 38.12%

3 45.50%

Prop (July)

93.15%
90.99%
78.26%

0.59%
4.83%
26.17%
68.41%

29

Y _tilde

86.23%
83.29%
65.99%

3.98%

10.90%
30.74%
54.37%

Y _tilde_j

90.60%
86.81%
70.43%

2.94%
7.38%
28.59%
61.10%



Table 5 Explaining financial literacy: four measures

VARIABLES
female

Marital status (ref. Single)
married, no child

married, child
single parent, other

Age (ref. <=35)
36-50

51-65

>65

Education level (ref. 'primary education)

lower secondary VMBO

upper secondary:MBO

upper secondary: HAVO/VWO
Tertiary: HBO

Tertiary: University

Income quartiles (reirst quartile)
1902<x<=2600

2600<x<=3471
x>3471
refuse/dk
Constant
Observations

R-squared
Robust standard errors in parentheses;

(N

July
measure
-0.189%**
(0.0291)

2.708%**
(0.0187)
1,528
0.024

®

May
measure
-0.441%**
(0.0386)

2.438*x*
(0.0266)
1,528
0.068

®)
May-July
measure
-0.323***
(0.0393)

2.498***
(0.0260)
1,528
0.038

*** p<.01, ** p<0.05, * p<0.1
oV

)

corr. July
measure
-0.299***
(0.0363)

2.610%**
(0.0234)
1,528
0.038



©) (6) () (8)

VARIABLES July May May-July corr. July
measure measure measure measure
female -0.146***  -0.359***  -0.245***  .(0.234***

(0.0301) (0.0393) (0.0404) (0.0372)
Marital status (ref. Single)

married, no child -0.0988** -0.0462 -0.109* -0.0900
(0.0444) (0.0679) (0.0620) (0.0570)

married, child -0.112** -0.0620 -0.145** -0.108*
(0.0519) (0.0752) (0.0700) (0.0626)

single parent, other -0.294***  -0.265** = -0.442***  -0.416***

(0.106) (0.131) (0.120) (0.118)
Age (ref. <=35)

36-50 0.163%*  0.231**  0.209%* 0.169*
(0.0749)  (0.110) (0.101)  (0.0986)
51-65 0.175%* 0.208* 0.220%* 0.177*
(0.0749)  (0.110) (0.101)  (0.0998)
>65 0.101 0.167 0.138 0.0999

(0.0808) (0.115) (0.109) (0.108)
Education level (ref. 'primary education)

lower secondary VMBO 0.0276 0.255** 0.0529 0.0304
(0.114) (0.130) (0.136) (0.131)
upper secondary:MBO 0.113 0.218 0.165 0.153
(0.117) (0.134) (0.140) (0.135)
upper secondary: HAVO/VWO 0.252** 0.512*** 0.448*** 0.338**
(0.119) (0.133) (0.141) (0.137)
Tertiary: HBO 0.263** 0.434*** 0.362*** 0.299**
(0.116) (0.130) (0.138) (0.134)
Tertiary: University 0.398*** 0.661*** 0.622*** 0.495%**

(0.119) (0.135) (0.138) (0.134)
Income quartiles (reirst quartile)

1902<x<=2600 0.0718  0.258***  (0.208***  (.144**
(0.0510)  (0.0717)  (0.0692)  (0.0638)
2600<x<=3471 0.125%*  0.351%*%*  (0.220%**  (.186%***
(0.0530)  (0.0761)  (0.0747)  (0.0684)
x>3471 0.176%**%  0.446%**  0.343%**  (.264***
(0.0568)  (0.0778)  (0.0740)  (0.0687)
refuse/dk 0.147 0.104 0.236 0.296*
(0.135) (0.237) (0.201) (0.173)
Constant 2.365%F* 1 G28*F*  1.922%k* D 1G0RR*
(0.135) (0.170) (0.172) (0.167)
Observations " 1528 7 1528 7 1528 7 1528
R-squared 0.103 0.167 0.142 0.122

Robust standard errors in parentheses;  *** p<0.01, ** p<0.05, * p<0.1
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VARIABLES
female

Marital status (ref. Single)
married, no child

married, child
single parent, other

Age (ref. <=35)
36-50

51-65
>65

Education level (ref. 'primary education)
lower secondary VMBO

upper secondary:MBO

upper secondary: HAVO/VWO
Tertiary: HBO

Tertiary: University

Income quartiles (reirst quartile)
1902<x<=2600

2600<x<=3471
x>3471
refuse/dk
Constant

Observations
R-squared

L

©) (10) 11)
July May May-July
measure measure measure

0.212***  (0.113***  (0.0991***
(0.0415) (0.0411) (0.0288)
-0.0527 -0.0627 0.0100
(0.0650) (0.0616) (0.0446)
-0.0501 -0.0835 0.0334
(0.0739) (0.0723) (0.0472)
-0.0291 -0.177 0.148
(0.141) (0.119) (0.0910)
-0.0677 -0.0217 -0.0460
(0.108) (0.0992) (0.0609)
-0.0327 0.0118 -0.0445
(0.107) (0.100) (0.0600)
-0.0660 -0.0282 -0.0378
(0.112) (0.107) (0.0648)
-0.228* -0.202* -0.0254
(0.123) (0.118) (0.0828)

-0.105 -0.0528 -0.0521
(0.131) (0.123) (0.0877)

-0.260** -0.0644 -0.195**

(0.127) (0.126) (0.0886)
-0.171 -0.0723 -0.0987
(0.124) (0.119) (0.0856)

-0.263** -0.0388 -0.224%**
(0.129) (0.122) (0.0842)

-0.187*** -0.0505 -0.136***
(0.0708) (0.0662) (0.0477)

-0.226*** -0.122* -0.104**
(0.0727) (0.0723) (0.0511)

-0.270*** -0.103 -0.167***
(0.0767) (0.0702) (0.0498)
0.0429 0.132 -0.0895
(0.185) (0.175) (0.143)

0.737*** 0.295* 0.443***
(0.170) (0.160) (0.110)

1,528 1,528 1,528
0.053 0.020 0.050

(12)

corr. July
measure

0.0110
(0.0184)

0.0188
(0.0273)
0.0370
(0.0291)
0.0258
(0.0459)

-0.0395
(0.0424)
-0.0430
(0.0419)
-0.0384
(0.0450)

-0.0225
(0.0518)
-0.0116
(0.0571)
-0.110%*
(0.0527)
-0.0634
(0.0528)
-0.127**
(0.0531)

-0.0638**
(0.0289)
-0.0437
(0.0308)

-0.0789%*
(0.0326)

0.0595
(0.129)

0.237%%*

(0.0682)
1,528
0.029

Robust standard errors in parentheses;

**% p<0.01, ** p<0.05, * p<0.1
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Table 6 Stock market participation

July May May-July  corr. July

measure ~ measure  measure  measure

O AN AR C AT

VARIABLES OLS OLS OLS OLS OLS
financial literacy 0.0549***  0.0901*** 0.0665*** 0.0632***
(0.00970)  (0.0105) = (0.0102)  (0.00977)
female -0.136***  -0.0715*** -0.0461** -0.0647*** -0.0653***

(0.0207)  (0.0213)  (0.0212)  (0.0214)  (0.0214)
Marital status (ref. Single)

married, no child -0.0896*** -0.0943*** -0.0895*** -0.0909***
(0.0326)  (0.0320)  (0.0324)  (0.0324)
married, child -0.119%**  -0.123*** -0.117*** -0.120***
(0.0375)  (0.0371)  (0.0374)  (0.0375)
single parent, other -0.133**  -0.132**  -0.124**  -0.125**

(0.0557)  (0.0548)  (0.0557) = (0.0557)
Age (ref. <=35)

36-50 0.149%%%  0.130%*%*  0.147%%%  0,149%**
(0.0473)  (0.0475)  (0.0470)  (0.0473)
51-65 0.207*%*  0.202%%*  0.206%**  0.208***
(0.0460)  (0.0465)  (0.0460)  (0.0462)
>65 0.209%%*  0.201***  0.208%**  0.210%**

(0.0490)  (0.0496)  (0.0490)  (0.0492)
Education level (ref. ‘primary education)

lower secondary VMBO -0.0623 -0.0872*  -0.0642 -0.0624
(0.0516)  (0.0510)  (0.0526) = (0.0525)
upper secondary:MBO -0.0108 -0.0237 -0.0137 -0.0133
(0.0564)  (0.0555)  (0.0573)  (0.0572)
upper secondary: HAVO/VWO -0.0338 -0.0659 -0.0470 -0.0392
(0.0595)  (0.0589)  (0.0602)  (0.0600)
Tertiary: HBO 0.0166 -0.00615 0.0114 0.0156
(0.0567)  (0.0557)  (0.0575)  (0.0574)
Tertiary: University 0.174***  0.141** 0.161** 0.169***

(0.0621)  (0.0618)  (0.0628) = (0.0625)
Income quartiles (reirst quartile)

1902<x<=2600 0.0682%*  0.0470  0.0577*  0.0623**
(0.0311)  (0.0305)  (0.0311)  (0.0311)
2600<x<=3471 0.122%%*  0,0058%%*  0.115%%*  0.117%%*
(0.0351)  (0.0352)  (0.0350)  (0.0349)
X>3471 0.214%%*  0,183*%%*  0.202%%*  0.208%**
(0.0385)  (0.0381)  (0.0385)  (0.0384)
refuse/dk 0.198*  0.198**  0.189*  0.185*
(0.103)  (0.0950)  (0.101)  (0.103)
Constant 0.339%**  0.101 0.143* 0.112 0.105

(0.0161)  (0.0731)  (0.0753)  (0.0749)  (0.0749)

Observations 1,532 1,532 1,532 1,532 1,532
R-squared 0.023 0.126 0.147 0.132 0.130

Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1

33



Table 7 Stock market participation: Including risk preferences

July May May-July  corr. July
measure  measure  measure  measure
@ ® ® @ ©)
VARIABLES OLS OLS OLS OLS OLS
Financial literacy 0.0468*** 0.0798*** 0.0554*** (0.0501***
(0.00986) (0.0105)  (0.0105)  (0.0101)
2.spaar6 0.141*%**  (0.135***  (0.139***  (0.140***
(0.0290)  (0.0286)  (0.0288)  (0.0289)
3.spaar6 0.228***  0.223***  0.227***  0.227***
(0.0392)  (0.0393)  (0.0398)  (0.0396)
4.spaar6 0.302*%**  (0.300***  (0.299***  (.299***
(0.0345)  (0.0341)  (0.0344)  (0.0343)
5.spaar6 0.385***  (0.373***  (0.383***  (.381***
(0.0455)  (0.0451)  (0.0451)  (0.0455)
female -0.136***  -0.0180 0.00321 -0.0137 -0.0149

(0.0207)  (0.0215)  (0.0216)  (0.0217)  (0.0217)
Marital status (ref. Single)

married, no child -0.0909*** -0.0944*** -0.0900*** -0.0916***
(0.0315)  (0.0310)  (0.0314)  (0.0315)

married, child -0.114***  -0.115%** -0.113*** -0.116***
(0.0375)  (0.0374)  (0.0376)  (0.0376)

single parent, other -0.104* -0.0998*  -0.0948 -0.0962

(0.0615)  (0.0597)  (0.0611)  (0.0614)
Age (ref. <=35)

36-50 0.138***  (0.126***  0.136***  (0.139***
(0.0473)  (0.0475)  (0.0474)  (0.0474)
51-65 0.237***  (0.231***  (0.236***  0.239***
(0.0453)  (0.0457)  (0.0457)  (0.0457)
>65 0.262***  (0.255***  (0.260***  0.262***
(0.0479)  (0.0483)  (0.0482)  (0.0482)
Education level (ref. 'primary education) -0.0543 -0.0759 -0.0577 -0.0547
lower secondary VMBO (0.0526)  (0.0522)  (0.0537)  (0.0535)
upper secondary:MBO 0.0130 -0.000235 0.00841 0.0109
(0.0575)  (0.0570)  (0.0586)  (0.0584)
upper secondary: HAVO/VWO -0.0474 -0.0769 -0.0588 -0.0497
(0.0604)  (0.0598)  (0.0613)  (0.0609)
Tertiary: HBO 0.0142 -0.00841  0.00727 0.0140
(0.0573)  (0.0564)  (0.0583)  (0.0580)
Tertiary: University 0.127** 0.0990 0.115* 0.125**

(0.0626)  (0.0626)  (0.0638)  (0.0631)
Income quartiles (reirst quartile)

1902<x<=2600 0.0774**  0.0588*  0.0685**  0.0725**
(0.0314)  (0.0308)  (0.0314)  (0.0314)
2600<x<=3471 0.118%%*  0.0050%** 0.112%%*  0.114***
(0.0342)  (0.0341)  (0.0342)  (0.0342)
x>3471 0.218%%*  0.101%**  0.208%**  0.213%**
(0.0381)  (0.0373)  (0.0380)  (0.0381)
refuse/dk -0.0180  -0.0334  -0.0242  -0.0353
(0.135)  (0.132)  (0.130)  (0.136)
Constant 0.339%** -0.0835  -00441  -0.0717  -0.0802

(0.0161)  (0.0739)  (0.0761)  (0.0758)  (0.0753)
Observations "1,532 "1,449 "1,449 "1,449 "1,449

R-squared 0.023 0.215 0.230 0.218 0.216
Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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Table 8 Stock market participation: Including time preferences

July May May-July  corr. July
measure  measure  measure  measure
Ld Ld Ld Ld Ld
(€ @ (©) 4 ®)
VARIABLES OLS OLS OLS OLS OLS
financial literacy 0.0557***  0.0899*** 0.0661*** 0.0617***
(0.00967) (0.0107)  (0.0103)  (0.00988)
2.uitgeven -0.152 -0.124 -0.149 -0.154
(0.134) (0.130) (0.132) (0.133)
3.uitgeven -0.0930 -0.0723 -0.0905 -0.0898
(0.129) (0.124) (0.125) (0.127)
4.uitgeven -0.0110 0.00731 -0.00892  -0.00966
(0.125) (0.120) (0.122) (0.123)
5.uitgeven 0.0219 0.0278 0.0216 0.0209
(0.124) (0.119) (0.120) (0.122)
6.uitgeven 0.0760 0.0773 0.0754 0.0741
(0.124) (0.119) (0.121) (0.122)
7.uitgeven -0.00407  -0.0214 -0.00699  -0.00450
(0.127) (0.122) (0.124) (0.126)
female -0.136***  -0.0774*** -0.0506** -0.0710*** -0.0721***
(0.0207)  (0.0213)  (0.0212)  (0.0213)  (0.0214)
Marital status (ref. Single)
married, no child -0.103***  -0.106*** -0.102*** -0.104***
(0.0328)  (0.0323)  (0.0326)  (0.0326)
married, child -0.125*%**  -0.129%**  -0.124*** -0.127***
(0.0379)  (0.0374)  (0.0378)  (0.0380)
single parent, other -0.129**  -0.127**  -0.120**  -0.122**
(0.0558)  (0.0546)  (0.0557)  (0.0556)
Age (ref. <=35)
36-50 0.122***  0.114** 0.120***  0.124***
(0.0466)  (0.0471)  (0.0464)  (0.0467)
51-65 0.185***  0.183***  (.185***  (.188***
(0.0456)  (0.0463)  (0.0456)  (0.0458)
>65 0.171***  0.169***  0.171***  (0.174***
(0.0491)  (0.0500)  (0.0492)  (0.0494)
Education level (ref. 'primary education)
lower secondary VMBO -0.0715 -0.0955*  -0.0733 -0.0711
(0.0513)  (0.0508)  (0.0521)  (0.0522)
upper secondary:MBO -0.0216 -0.0354 -0.0245 -0.0238
(0.0561)  (0.0554)  (0.0569)  (0.0570)
upper secondary: HAVO/VWO -0.0362 -0.0676 -0.0484 -0.0401
(0.0594)  (0.0590)  (0.0600)  (0.0599)
Tertiary: HBO 0.0150 -0.00807  0.00926 0.0146
(0.0565)  (0.0557)  (0.0572)  (0.0572)
Tertiary: University 0.164***  0.133** 0.151** 0.160**
(0.0621)  (0.0619)  (0.0627)  (0.0626)
Income quartiles (reirst quartile)
1902<x<=2600 0.0803**  0.0578* 0.0693**  0.0741**
(0.0314)  (0.0309)  (0.0314)  (0.0314)
2600<x<=3471 0.134***  0.107***  0.126***  (0.129***
(0.0352)  (0.0355)  (0.0351)  (0.0351)
x>3471 0.221***  0.190***  0.210***  0.216***
(0.0387)  (0.0383)  (0.0387)  (0.0386)
refuse/dk 0.221** 0.220** 0.209** 0.203*
(0.105) (0.0953)  (0.103) (0.105)
Constant 0.339***  0.122 0.154 0.132 0.124
(0.0161)  (0.145) (0.143) (0.144) (0.145)
Observations 532 ",499 ",499 ",499 ",499
R-squared 0.023 0.144 0.163 0.149 0.147

Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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Table 9 Stock market participation: GMM results

July measure May measure May-July measure corr. July measure
T @ e e e T e M T ®
VARIABLES GMM GMM GMM GMM GMM GMM GMM GMM
financial literacy 0.222%** 0.185* 0.192*** 0.166** 0.196*** 0.164** 0.192%** 0.161**
(0.0842)  (0.0947)  (0.0671)  (0.0815)  (0.0714)  (0.0812)  (0.0699)  (0.0788)
female -0.0310 -0.0399 -0.00335 -0.0142 -0.0259 -0.0356 -0.0256 -0.0352

(0.0308)  (0.0321)  (0.0369)  (0.0415)  (0.0312)  (0.0331)  (0.0314)  (0.0330)
Marital status (ref. Single)

married, no child -0.0627*  -0.0681* -0.0001*** -0.0007*** -0.0730** -0.0762** -0.0762** -0.0790**
(0.0364)  (0.0363)  (0.0328)  (0.0324)  (0.0341)  (0.0339)  (0.0339)  (0.0336)
married, child -0.0865%%  -0.0010%* -0.115%** -0115%%* -00045%* -0.0982** -0.101%**  -0.104***
(0.0416)  (0.0412)  (0.0379)  (0.0374)  (0.0396)  (0.0393)  (0.0392)  (0.0387)
single parent, other 0.0511  -0.0881  -0.0998*  -0.106*  -0.0558  -0.0709  -0.0549  -0.0703

(0.0739)  (0.0740)  (0.0601)  (0.0601)  (0.0689)  (0.0700)  (0.0697)  (0.0705)
Age (ref. <=35)

36-50 0.106*  0115%  0.111**  0.118*  0.115%  0.123**  0121**  0.128**
(0.0576)  (0.0569)  (0.0545)  (0.0549)  (0.0537)  (0.0532)  (0.0541)  (0.0532)
51-65 0.461%%*  0.170%%*  0176%%*  0.183%%*  0.173%%* 0.180%%*  0.179%%*  0,186%**
(0.0563)  (0.0557)  (0.0523)  (0.0524)  (0.0527)  (0.0522)  (0.0532)  (0.0522)
>65 0.183%%*  0.188%*  0181%** 0.186%%* 0.187%%* 0.101%** (0.103%*  0,197+**

(0.0558)  (0.0542)  (0.0545)  (0.0539)  (0.0539)  (0.0527)  (0.0547)  (0.0532)
Education level (ref. 'primary education)

lower secondary VMBO -0.0699 -0.0664 -0.119**  -0.110* -0.0742 -0.0699 -0.0695 -0.0656
(0.0587)  (0.0559)  (0.0563)  (0.0577)  (0.0576)  (0.0559)  (0.0577)  (0.0559)
upper secondary:MBO -0.0432 -0.0355 -0.0530 -0.0459 -0.0420 -0.0346 -0.0422 -0.0344
(0.0656)  (0.0635)  (0.0593)  (0.0600)  (0.0638)  (0.0626)  (0.0642)  (0.0629)
upper secondary: HAVO/VWO -0.103 -0.0862 -0.128* -0.112 -0.118 -0.0992 -0.0985 -0.0821
(0.0741)  (0.0745)  (0.0716)  (0.0770)  (0.0744)  (0.0766)  (0.0713)  (0.0722)
Tertiary: HBO -0.0562 -0.0389 -0.0615 -0.0466 -0.0481 -0.0320 -0.0380 -0.0234
(0.0729)  (0.0736)  (0.0669)  (0.0716)  (0.0698)  (0.0711)  (0.0685)  (0.0690)
Tertiary: University 0.0652 0.0905 0.0622 0.0826 0.0638 0.0892 0.0831 0.106

(0.0880)  (0.0912)  (0.0812)  (0.0885)  (0.0854)  (0.0897)  (0.0815)  (0.0844)
Income quartiles (reirst quartile)

1902<x<=2600 00485 00518 00145 00216 00251 00320 00373  0.0426
(0.0346)  (0.0337)  (0.0364)  (0.0382)  (0.0367)  (0.0369)  (0.0347)  (0.0345)
2600<x<=3471 0.0888**  0.0038**  0.0540  0.0632  0.0816** 0.0874** 0.0874**  0.0925**
(0.0405)  (0.0399)  (0.0442)  (0.0467)  (0.0403)  (0.0401)  (0.0392)  (0.0389)
x>3471 0.166**%*  0.176%%*  0.130%*  0.143%%  0.149%%* 0.162%%* 0163  0,173%**
(0.0474)  (0.0479)  (0.0508)  (0.0558)  (0.0485)  (0.0505)  (0.0460)  (0.0470)
refuse/dk 0.179* 0185  0.190**  0.192*  0.161*  0.168* 0.147 0.157
(0.0998)  (0.0992)  (0.0869)  (0.0881)  (0.0951)  (0.0962)  (0.101)  (0.102)
Constant 0170  0.155%  0.220%  0.00%  0.180**  0.163*  0.161*  0.146*

(0.0875)  (0.0867)  (0.0933)  (0.0985)  (0.0900)  (0.0903)  (0.0883)  (0.0875)

Observations 1532 1532 1532 1532 1532 1532 1532 1532
R-squared 0.002 0.051 0.104 0.123 0.060 0.091 0.058 0.089
F stat first stage 9.189 7.694 14.19 11.12 11.78 10.68 11.99 10.33
chi2-value Hansen overid test 0.800 0.313 1.193 0.928 0.931 0.392 0.804 0.255
p-value Hansen overid test 0.670 0.576 0.551 0.335 0.628 0.531 0.669 0.613
p-value GMM C exogeneity test 0.0255 0.121 0.111 0.332 0.0451 0.187 0.0416 0.173

Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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