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Abstract: Financial (il-)literacy and its effects have been studied extensively in recent years.
The measurement of this concept is, however, tricky and numerous measurement instruments
exist. In this paper, we study the connection between these measures empirically. We find that these
measures are often only slightly related and that this is a so-far overlooked empirical problem in this
field. As a result of our analysis, we suggest the combination of two measures as the best potential
alternative to the existing measures. Finally, we analyze the predictive power of this suggested
measure for stock investment decisions.
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1. Introduction

Financial literacy is defined as the “person’s competency for managing money”, according to
Remund (2010), or, according to a more comprehensive definition, as “a combination of awareness,
knowledge, skill, attitude and behaviour necessary to make sound financial decisions and ultimately
achieve individual financial well-being” (INFE 2011). It is a necessary precondition for reasonable
financial decisions and, thus, for financial well-being. Lack of financial literacy and its causes have
been discussed by academics and practitioners alike, see, e.g., Reference Bucher-Koenen and Lusardi
(2011) and Burke and Manz (2014). Furthermore, the effects of financial illiteracy have also been
investigated in numerous studies (Bianchi 2018; Fernandes et al. 2014; Gathergood and Weber 2017;
Lusardi and Mitchell 2014; Van Ooijen and van Rooij 2016; Van Rooij et al. 2011). In all these studies,
the measurement of financial literacy is of central importance. This is a non-trivial task (Marcolin and
Abraham 2006), for the completion of which various scales have been applied. It has been criticized
that, in many studies, the concept of financial literacy was not adequately defined (Huston 2010).
The underlying assumption seems to be that financial literacy can be measured in essentially every
possible way and would still lead to the same general conclusions. In this paper, we aim to investigate
the following question: Do different scales of financial literacy correlate or do they measure entirely
different variables that are not much related?

Hung et al. (2009) have already studied this issue for a small set of measures, but we want to
consider more (and also newer) measures and take a step forward to illustrate which of these scales are
able to best represent the overall effect and whether the appropriate combination of scales can improve
this. Knoll and Houts (2012) used the Item Response Theory (IRT) as a tool for selecting the relevant
items from a list of existing questions of a larger survey.

Our approach differs from the previous ones in that we start with a number of scales that have
been applied in literature to measure financial literacy and conduct a survey that includes these
financial literacy scales. None of these scales has been developed by the author of this article, so the
analysis can be conducted freely and without any danger of conflicting interests.

We will see that the relationship between these different measures is weaker than one might expect,
and this raises certain concerns with regard to their application. As a result of the conducted analysis,
we will derive a general recommendation for the measurement of financial literacy. Then, we will
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test whether the proposed scale can be used as a predictive instrument for investment decisions and
the question of whether they yield long-term returns. This scale will also be compared to a scale of
self-assessed financial literacy which did not prove to be a sufficiently appropriate instrument for
measuring financial literacy nor predicting outcomes of financial decisions, while the suggested scale
performs very well in this context.

The novelty of our study is that we measure financial literacy using multiple scales within one
subject population (which, so far, has been done only in a small number of studies by Hung et al. 2009).
This allows to test the existing various scales against each other. Moreover, we derive practical
recommendations from this analysis and test the ability of the resulting scale to predict actual
financial decisions.

The remainder of this paper is structured as follows: In Section 2, we present the methodology of
our research, in particular the survey design and the subject pool. In Section 3, we discuss the results,
describing the financial literacy questions by topic and then following the research agenda outlined
above. Conclusions and recommendations are presented in Section 4.

2. Methodology

2.1. Survey Design

Our survey consists of three parts:

e Inthe first part, we introduce various financial literacy scales that have been proposed in literature.
Of course, it would be unfeasible to include every single question that has been raised with regard
to this topic in the past, but we identified eight typical and important articles in this field (Alexeev
et al. 2014; Anderson et al. 2017; Bianchi 2018; Burke and Manz 2014; Cumurovi¢ and Hyll 2019;
Gathergood and Weber 2017; Lusardi and Mitchell 2011; Van Ooijen and van Rooij 2016).

*  Inthe second part, we measure a number of control variables, in particular self-assessed financial
literacy, attitudes towards money (Fiinfgeld and Wang 2009), and demographics.

¢  Finally, we elicit hypothetical investment questions (incentivized) and put forward general ideas
on long-term investment (see the Appendix A for details).

The survey was programmed in Unipark and administered online. As announced in the
advertisement for the survey, one of the subjects was randomly selected to receive a monetary prize
following the expiration of the survey. The exact amount was determined based on their answer given
to the (risky) investment decision and chance, as specified below.

2.2. Subjects

The survey was conducted with the participation of two subject samples, with the first sample
containing 129 participants and the second sample containing 149 participants. The only difference
between the samples was that the questionnaire for the second sample included several additional
questions. For the purposes of this paper, we will pool both groups.

The survey was advertised at a university, and this is the reason why the majority of the
participants (89%) are students. However, there were also subjects (21%) that were already employed
(at least part-time). In the advertisement, we did not reveal the fact that the survey was about financial
literacy. Instead, we mentioned that the questions included “knowledge questions” but also made
it clear that the chances of winning were not influenced by the given answers in order to reduce
self-selection effects. The percentage of women in the survey (62%) slightly exceeded that of men.
Very few subjects had work experience in the financial sector (7%), and only a fifth studied economics
(or a related subject), so it was no surprise that the self-assessed financial literacy level was rather low
(around 3 on a scale from 1 to 7); see Table 1 for details.
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Table 1. Sample characteristics.

Proportion/Average N

Female 62% 278
Male 38% 278
Age (years) 27.5 149
Students 89% 149
Working (at least 50%) 21% 149
Highest degree:
No degree 0% 278
High school, practical level 3% 278
High school, medium level 10% 278
High school, highest level 37% 278
University degree 49% 278
Working experience in finance 7% 149
Studying economics (or a similar 20% 149
subject)
Subjective financial knowledge, scale 2.95 149

from 1 (very low) to 7 (very high)

2.3. Analysis of Financial Literacy Questions

To get a better understanding of the financial literacy scales proposed in literature, we first
classified the questions into five categories: specific financial knowledge, financial mathematics,
inflation rates, mathematics, and cognitive reflection.!

These topics were not evenly distributed, and none of the scales covered all of these topics; see
Table 2 for an overview.

Table 2. Content of financial literacy measurements.

Measurement Topics

Study Inflation Financial = Financial = Math. Cognitive
(First Author) Knowledge Math. Knowledge Skill Reflection
Burke X

Lusardi X X

Anderson X X

Bianchi X X

Gathergood X

Ooijen X

Alexeev X X X

Cumurovic X X

The table makes it clear that the scales might be too narrow to cover every aspect of financial
literacy. On the other hand, there is the possibility that these topics are so closely intertwined
that measuring one of them will already be enough to capture the full spectrum. And of course,
our characterization is not comprehensive, and the items of one scale might be broader than our
overview suggests.

We were, indeed, surprised to find questions that have nothing to do with financial literacy as such, for example questions
that are pure math problems or the classical cognitive reflection test (CRT) from Frederick (2005). In fact, the use of CRT in
the scale proposed by Cumurovi¢ and Hyll (2019) seemed to us so out of place in the given context, that we also used a
modified version of this scale which did not include CRT.
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3. Results

3.1. Comparison of Measurements

A good scale should be able to distinguish between different levels of financial literacy.
A scale where all participants get all (or no) questions right would not be very useful. Table 3
shows, however, that this is not a major issue—probably, with the exception of the scale proposed
by Lusardi and Mitchell (2011), which might have been too easy for our subjects. A comparison of the
proportion of correct answers in our sample with other studies would be of interest, but, given the
inherent differences between subject groups, we will refrain from it within the framework of this paper.

Table 3. Proportions of correct answers for various measures of financial literacy.

Measurement Correct Answers
(First Author) Mean Median Std. Dev.
Burke 49% 50% 28%
Lusardi 83% 100% 26%
Anderson 44% 50% 34%
Bianchi 68% 80% 24%
Gathergood 53% 50% 29%
Ooijen 35% 33% 25%
Alexeev 71% 67% 29%
Cumurovic 63% 67% 28%
Cumurovic w/o CRT 71% 67% 33%
CRT 56% 67% 37%

Another point to examine is the validity of the proposed scales. To this end, we calculated
Cronbach’s Alpha for all eight scales. Generally, high values are desirable, with 0.5 typically being
considered as the smallest acceptable value. Yet, given that some of the scales comprised very few
items, we cannot expect Cronbach’s Alpha to be too high, so that even a value of 0.4 could be considered
sufficient in this case. We found, however, that some of the scales failed to reach this low threshold,
which suggests that they might measure other concepts along with financial literacy (compare Table 4).
Accordingly, the scale proposed by Cumurovi¢ and Hyll (2019), with or without CRT, was most reliable,
while we consider the scale proposed by Lusardi and Mitchell (2011) still to be acceptable, given that it
consists of only three items.

Table 4. Reliability of financial literacy measurements and cognitive reflection (CRT). Values of
Cronbach’s Alpha above 0.4 are in italics; values above 0.6 are in bold.

Cronbach’s Alpha Number of Items

Burke 0.292 4
Lusardi 0.434 3
Anderson 0.144 2
Bianchi 0.364 5
Gathergood 0.468 4
Ooijen 0.179 3
Alexeev 0.273 3
Cumurovic 0.655 6
Cumurovic w/o CRT 0.617 3
CRT 0.601 3

Reliability, however, is not sufficient for a good scale: A scale can be highly reliable, but,
if it measures something entirely different, it cannot successfully serve our purposes. Therefore,
we tested the correlations between the various financial literacy measures (see Table 5). The good
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news is that most measures do significantly correlate with each other. Thus, despite the fact that the
questions included in the scales usually focus on different topics, the scales are still related with each
other. The correlation coefficients, however, are often relatively small and sometimes not statistically
significant. This means that it matters which scale we use.

Table 5. Correlations between different financial literacy measures.

Burke Lusardi And. Bianchi Gath. Ooijen Alexeevn Cum. Cum.w/o CRT

Burke 1 0255 0082 0141 0171 0234* 0238* 0273* 0.244 **
<0001 017 0019 0004 <0001 <0001 <0.001 <0.001
278 278 278 278 278 278 278 278 278
Lusardi 0255% 1 138* 0.374%  0404*  0.329%  0294*  0319* 0.322 **
<0.001 0021 <0001 <0001 <0.001 <0.001  <0.001 <0.001
278 278 278 278 278 278 278 278 278
Anderson 0082 0.138% 1 0180 0147% 0057  0123* 0.195* 0.171 **
017 0021 0003 0014 034 0041 0001 0.004
278 278 278 278 278 278 278 278 278
Bianchi 0.141%  0.374* 0180* 1 0303* 0260* 0191*  0.521%* 0.474 **
0019  <0.001  0.003 <0001 <0001 0001  <0.001 <0.001
278 278 278 278 278 278 278 278 278
Gathergood ~0.171* 0404* 0147% 0303* 1  0415* 0117  0345* 0.255 **
0.004  <0.001 0014  <0.001 <0001 0052  <0.001 <0.001
278 278 278 278 278 278 278 278 278
Ooijen 0234%  0329* 0057 0260* 0415 1 0.136%  0.338* 0.258 **
<0001 <0001 034  <0.001 <0.001 0023 <0.001 <0.001
278 278 278 278 278 278 278 278 278
Alexeev 0238* 0204* 0.123% 0.191%* 0117  0.136* 1 0.460 ** 0.255 **
<0001 <0001 0041 0001 0052  0.023 <0.001 <0.001
278 278 278 278 278 278 278 278 278
Cumurovic  0.273* 0319* 0195% 0.521* 0345* 0338* 0460* 1 0.786 **
<0001 <0001 0001 <0001 <0001 <0.001  <0.001 <0.001
278 278 278 278 278 278 278 278 278
Cumurovic ~ 0.244* 0322* 0.171* 0474* 0255* 0258* 0255* 0786 ** 1
w/oCRT <0001 <0001 0004 <0001 <0001 <0001 <0001 <0.001
278 278 278 278 278 278 278 278 278
Total fin. lit.  0538*  0.657*  0.359*  0.669* 0.637* 0.564* 0490*  0.714 ** 0.661 **
(zallitems) ~ <0.001 ~ <0.001 ~<0.001 <0001 <0001 <0.001  <0.001  <0.001 <0.001
278 278 278 278 278 278 278 278 278

** Correlation is significant at the 1% level, * correlation is significant at the 5% level.

Next, we calculated the correlations between the scales and the scores in the five categories
mentioned above (specific financial knowledge, financial mathematics, inflation rates, mathematics,
and cognitive reflection). In most cases, the correlations were statistically significant (see Table 6).
There were, however, considerable differences between the correlation coefficients (see Table Al for a
robustness check).

Table 6. Correlations of the financial literature measures with question categories.

Inflation Fin. Math Fin. Knowledge  Math CRT

Burke 0.939 ** 0.242 ** 0.252 ** 0.024  0.202 **
<0.001 <0.001 <0.001 0.691 0.001

Lusardi 0.257 ** 0.610 ** 0.515 ** 0.176 **  0.201 **
<0.001 <0.001 <0.001 0.003 0.001

Anderson 0.083 0.335 ** 0.329 ** 0.255**  0.146*

0.168 <0.001 <0.001 <0.001 0.015
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Table 6. Cont.

Inflation Fin. Math  Fin. Knowledge = Math CRT

Bianchi 0.128* 0.474 ** 0.793 ** 0.313**  0.376 **
0.033 <0.001 <0.001 <0.001  <0.001

Gathergood ~ 0.155** 0.804 ** 0.327 ** 0.236**  0.302 **
0.009 <0.001 <0.001 <0.001  <0.001

Ooijen 0.199 ** 0.678 ** 0.276 ** 0.204**  0.289 **
0.001 <0.001 <0.001 0.001 <0.001

Alexeev 0.431** 289 ** 0.307 ** 0.032  0.479**
<0.001 <0.001 <0.001 0.59 <0.001

Cumurovic ~ 0.285** 0.468 ** 0.699 ** 0.494**  0.832**
<0.001 <0.001 <0.001 <0.001  <0.001

CL 0.308 ** 0.577 ** 0.836 ** 0.434**  0.322**
<0.001 <0.001 <0.001 <0.001  <0.001

** Correlation is significant at the 1% level, * correlation is significant at the 5% level.

6 of 14

To illustrate the relationship between the existing measures and to find out which of them are the
most representative ones, we used multidimensional scaling (PROXimity. SCALing (PROXSCAL)),
which allows to depict these relationships graphically (Figure 1). The graph suggests that the scales
proposed by Lusardi and Mitchell (2011) and Cumurovi¢ and Hyll (2019) might be most representative
for the various financial literacy scales.
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Figure 1. Multidimensional scaling of the financial literacy measures shows that the scales by Lusardi
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In the previous sections, we came to the conclusion that the scales proposed by Lusardi and
Mitchell (2011) and Cumurovi¢ and Hyll (2019) are the ones best suited for measuring financial literacy.
We also found that the removal of CRT questions from Cumurovi¢ and Hyll (2019) does not impair
the overall performance of the scale (compare Table 4 and Table 5). Thus, we decided to combine
the non-CRT part of the scale proposed by Cumurovi¢ and Hyll (2019) with the scale proposed by
Lusardi and Mitchell (2011). The resulting scale consists of six items, which is a reasonable quantity
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of items that enables easy measurements. The reliability of the scale is good with Cronbach’s Alpha
being 0.62.

The correlation of the suggested scale with other scales is also good, as shown in Table 7.
We also find that the correlation of the suggested scale with the total financial literacy score, which is
calculated as the total of the questions included in the eight scales, is excellent (above 80%, see Table 7).
Multidimensional scaling with these additional variables shows that the combined measure gives an
even better representation of financial literacy than the scales individually (Figure 2).

Table 7. Correlations of the Cumurovic-Lusardi scale (CL) with the existing scales, with CRT, as well
as with the total financial literacy score. The correlation with the total financial literacy score is high at
80.7% and is indicative of the high potential of the new scale.

CL Fin.Lit. CL Fin.Lit.
Burke 0.305 ** Alexeev 0.333 **
<0.001 <0.001
Lusardi 0.757 ** Cumurovic 0.713 **
<0.001 <0.001
Anderson 0.192 ** Cumurovic 0.863 **
0.001 w/o CRT <0.001
Bianchi 0.527 **
<0.001
Gathergood 0.392 ** CRT 0.322 **
<0.001 <0.001
Ooijen 0.354 ** Total 0.807 **
<0.001 fin. literacy <0.001

** Correlation is significant at the 1% level, * correlation is significant at the 5% level.

Common Space

1.0 Burke
L ]
Lusardi
0.5/ .
Alexeey CL
L ] [ ]
~ L ]
c .. Cum.w.o.CRT
2 Finlit Anderson
g 0.0 ¢ s
£ = Cumurovic
a O.ouen @
Bianchi
-0.5] Gathergood |CRT ¢
L ] [ ]
-1.0° - : :
-1.0 -0.5 0.0 0.5 1.0

Dimension 1

Figure 2. Multidimensional scaling of the different financial literacy measures shows that the joint scale
by Lusardi and Cumurovic (without CRT) is the most representative scale for the total financial literacy
(Finlit). We use PROXSCAL (PROXimity. SCALing), minimizing normalized raw stress, with ratio
proximity transformations.
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The percentages of correct answers for the individual items in the combined scale are between
60% and 90% (see Table 8).

Table 8. The six items of the CL scale and the percentage of correct answers for these items.

Item Correct Answers
Buying a single share is safer than buying an equity fund. True or false? 76.3%
You have 100EUR on your savings account with 2% interest per year. How 90.6%

much will you have after 5 years if you let your money grow?

Your savings account earns 1% interest per year, and inflation amounts to
2% per year. How much can you buy after one year with the money in your
savings account?

More than today/The same as today/Less than today. 81.3%
Which investment normally has the largest fluctuations?

Savings account/Fixed-interest securities /Shares 87.8%
Which of the following statements best describes the main task of the stock

market?

The stock market predicts stock profits./The stock market leads to an increase 62.2%

in stock prices./The stock market brings together potential buyers and
sellers./None of the 3 statements.

Which of the following statements is correct?

Once you have invested in a mutual fund, you cannot withdraw the money in 61.9%
the first year /Investment funds can invest in several assets, e.g., shares and

bonds /Investment funds pay a guaranteed return, which depends on the past

performance /None of the 3 statements.

3.3. Dependence of Measurement on Other Factors

In the following, we will study several characteristics of the new combined Cumurovic-Lusardi
measure (“CL” for short). In particular, we want to find out whether self-assessed financial literacy
is related to CL and how demographics (age, gender, education) and cognitive reflection affect CL.
Finally, we will also test whether the attitude of individuals towards money is correlated with this
financial literacy measure.

As seen in Table 9, CL is higher for males, students, working people, and those having a
university degree.? There is no significant correlation between the CL-scale and age. Given that
the sample is very homogeneous in terms of age, it is no surprise that we do not find age effects.
Thus, this finding might be attributable to the composition of our subject pool and should be tested on
a more heterogeneous sample.

We also find that CL is not higher for students majoring in economics, but it is higher for students
having a university degree. This might appear surprising, but a possible explanation to this is that our
undergraduate programs in Business and Economics do not include a finance class in the first year
of studies. This means that many students that took our survey had not taken finance classes before.
Moreover, the finance class in the second year of studies concentrates mostly on corporate finance and,
therefore, might not considerably promote the enhancement of general financial literacy. Subjects with
a Bachelor’s degree, on the other hand, do exhibit a higher level of financial literacy.

In addition, further analysis reveals a seemingly surprising result: there is no significant
correlation between CL and self-assessed financial literacy (with a Pearson correlation coefficient
of 6%). Does this signal a potential error of the new scale?

To find this out, we should take a look at other financial literacy measures for comparison:
Burke’s and Anderson’s scales show modest significant correlations with self-assessed financial literacy
(21% and 18%, respectively), but all other measures show no significant correlation. It appears that
self-assessed financial literacy and measured financial literacy are barely related.

2 The effects of education on the other financial literacy measures are shown in Figure A1 in the Appendix A.
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Table 9. Demographic characteristics and financial literacy as measured by the new Cumurovic-Lusardi
scale (CL).

CL Fin.Lit. (%) N  p-Value

male 81 172

female 74 106 0.021 *
student 81 132
non-student 90 17 0.007 **
working 92 32
non-working 79 117 <0.001 **
economics student 82 29

others 81 115 0.848
university degree 80 137

no university degree 74 141 0.039 *

** Correlation is significant at the 1% level, * correlation is significant at the 5% level.

A possible explanation for this interesting observation could be that people tend to compare their
knowledge level with that of their peers with similar backgrounds, and, as a result, they report a
“relative” level of knowledge. This can also explain why there is no effect of education on self-assessed
financial literacy, while we have already observed such an effect for the measured financial literacy.
To sum up, one should be cautious about trusting self-assessed financial literacy in surveys.

How is financial literacy related to the attitudes towards money (Fiinfgeld and Wang 2009)? Of the
five dimensions (anxiety, need for saving, interest in financial issues, free-spending, and intuitive
decisions), only interest in financial issues, anxiety and intuitive decision-making should be a priori
related to financial literacy. (Anxiety about financial issues could discourage subjects from familiarizing
themselves with this topic, which is needed to increase financial literacy. Intuitive decision-making
would be indicative of a less thoughtful approach towards financial affairs, which would again prevent
people from making more effort to enhance their financial literacy.) Indeed, in our correlation analysis,
we find that these three factors are significantly related to CL, while the same cannot be said about the
other two factors (see Table 10). With the exception of one scale (Burke), none of the other financial
literacy measures correlate significantly with these three scales.

Table 10. Correlation of CL financial literacy with attitudes towards money (Fiinfgeld and Wang 2009).

Anxiety Interest in Intuitive Need for Need for
Finance Decision Making  Saving Spending
Burke —0.303 ** 0.385 ** —0.236 ** 0.01 0.013
<0.001 <0.001 0.004 0.908 0.87
Lusardi —0.222 ** 0.118 —0.118 0.067 —0.074
0.007 0.15 0.151 0.416 0.368
Anderson —0.198 * 0.119 —0.129 —0.066 —0.057
0.016 0.149 0.116 0.427 0.492
Bianchi —0.018 0.15 —0.115 —0.037 —0.062
0.829 0.069 0.163 0.651 0.45
Gathergood —0.142 0.13 —0.029 0.017 0.022
0.085 0.113 0.729 0.836 0.786
Ooijen —0.243 ** 0.233 ** —0.14 —0.167 * 0.023
0.003 0.004 0.089 0.042 0.78
Alexeev —0.259 ** 0.071 -0.127 —0.037 -0.07
0.001 0.389 0.123 0.653 0.396
Cumurovic —0.346 ** 0.218 ** —0.113 —0.078 0.01
<0.001 0.007 0.168 0.343 0.901
CL —0.311** 0.234 ** —0.194* 0.037 —0.006
<0.001 0.004 0.018 0.658 0.945

** Correlation is significant at the 1% level, * correlation is significant at the 5% level.
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3.4. Predictive Power of the New Scale: Stock Investment and Belief in Stock Returns

Within the framework of this study, we have defined a more reliable financial literacy scale
that seems to perform well. But we have not discussed its predictive power for actual behavior
and attitudes.

To test this, we included two relevant items into our survey regarding stock market investment.
The first one was an incentivized question on asset allocation where the subjects could select stocks,
and the second one was a question, where the subjects were asked to state to what extent they agreed
with the statement that stocks yielded good returns in the long-run. Table 11 shows that financial
literacy—as measured with the CL scale—does, indeed, have an impact on these survey items. This
is the case even after controlling for a number of other items, including CRT, demographics or the
self-assessed financial literacy. In fact, CL is the only variable that has a strong significant impact on all
of these items.

Table 11. CL can explain stock market investment decisions and general attitudes towards long-term
returns. Self-assessed financial knowledge has an explanatory power for the latter, while gender affects
only the investment decisions. The effect is robust when controlling for other demographics and for
attitudes towards money.

Stock Investment (%) Stocks as a Good Long-Term Investment

Modell Model2 Model3 Model4 Modell Model2 Model3 Model4
CL 0.24* 0.17* 0.18* 0.192 * 0.29 ** 0.28 ** 0.31 ** 0.235 **
(2.89) (2.01) (2.15) (2.274) (3.66) (3.38) (3.83) (2.875)
Male 0.30 ** 0.28 ** 0.256 ** 0.09 0.01 —0.019
(3.60) (3.11) (2.915) (1.13) (0.14)  (—0.219)
CRT —0.06 —0.023 —0.07 —0.125
(=0.70)  (—0.285) (—0.83) (—1.586)
Self-assessed 0.12 0.043 0.35 ** 0.249 *
financial knowledge (1.21) (0.416) (3.58) (2.484)
Anxiety 0.132 —0.08
(1.432) (—0.898)
Interest in finance 0.279 ** 0.155
(2.848) (1.631)
Intuitive decision 0.076 —0.084
making (0.885) (—1.014)
Need for saving —0.044 —0.077
(—0.542) (—0.976)
Need for spending —0.003 0.096
(—0.033) (1.263)
Other demographics no yes yes yes no yes yes yes
N 143 143 143 149 143 143 143 149
R? 5.5% 17.0% 18.1% 21.2% 8.6% 17.5% 24.9% 26.2%

** Correlation is significant at the 1% level, * correlation is significant at the 5% level.

When comparing the external validity of CL with the external validity of other financial literacy
measures (see Tables 12 and 13), we see that some of them seem to have no significant external validity
with regard to stock investments or the fact of viewing stocks as good long-term investments. In fact,
only three scales (Burke, Lusardi, Ooijen) perform as well as CL. We do not claim that this alone
proves the superiority of the CL scale because other external validity tests could be conducted that
might produce different results. The lack of significance for some of the measures, however, may be
indicative of crucial limitations.
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Table 12. External validity of the original financial literacy measures regarding stock investment in the

stock market

task.

Stock Investment (%)

Burke 0.169 *

(2.07)
Lusardi 0.165*

(2.103)
Anderson —0.059
(—0.745)
Bianchi 0.146
(1.765)
Gathergood 0.085
(1.054)
Ooijen 0.261 **
(3.361)
Alexeev —0.05
(—0.568)
Cumunovic 0.263
(1.918)

Male 0.306*  0.319*  0.355*  0.341*  0.352*  0.336*  0.359 ** 0.364 **

(3.543) (3.757) (4.194) (4.05) (4.168) (4.106) (4.21) (4.343)
CRT 0.004 —0.001 0.032 —0.029 —0.001 —0.044 0.047 —0.196

(0.055) (—0.013) (0.402)  (—0.341) (—0.006) (—0.558)  (0.536) (—1.406)
Self-assessed 0.049 0.075 0.074 0.082 0.067 0.047 0.064 0.055
financial knowledge (0.6) (0.923) (0.891) (0.993) (0.816) (0.591) (0.779) (0.668)
N 149 149 149 149 149 149 149 149
R? 15.3% 15.4% 13.1% 14.6% 13.4% 19.1% 12.9% 14.9%

** Correlation is significant at the 1% level, * correlation is significant at the 5% level.

Table 13. External validity of the original financial literacy measures regarding the view of stocks as a

good long-term investment.

Stocks as a Good Long-Term Investment

Burke 0.279 **
(3.405)
Lusardi 0.176 *
(2.186)
Anderson 0.087
(1.077)
Bianchi 0.151
(1.783)
Gathergood 0.158
(1.934)
Ooijen 0.189*
(2.314)
Alexeev 0.108
(1.202)
Cumunovic 0.391 **
(2.817)
Male 0.031 0.072 0.105 0.095 0.106 0.095 0.094 0.125
(0.357) (0.825) (1.216) (1.101)  (1.229) (1.113) (1.08) (1.466)
CRT —0.029 —0.023 —0.006 —0.051 —0.043 —0.045 —-0.044 —-0.323*
(—=0.371) (—0.284) (—0.072) (—0.59) (—0.51) (—0.546) (—0.486) (—2.295)
Self-assessed 0.239*  0.276*  0.252*  0.282* 0.269 **  (.252 ** 0.267 **  0.249 **
financial knowledge  (2.909) (3.298) (2.945) (3.341)  (3.208) (3.019) (3.163) (3.013)
N 149 149 149 149 149 149 149 149
R? 14.7% 10.8% 8.6% 9.8% 10.2% 11.2% 8.8% 12.7%

4. Conclusions

** Correlation is significant at the 1% level, * correlation is significant at the 5% level.

We have seen that typical financial literacy measures are mostly significantly, but not always,
strongly correlated. We also found that some of the scales proposed in literature have a low reliability.
By putting together parts of the two measures that were most representative of the financial literacy
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questions in our study, we have proposed a short (six-item) and powerful scale that has a significant
predictive power for actual financial behavior and attitudes.

For now, we would recommend using this combined scale (“CL scale”) to measure general
financial literacy.

There are obvious limitations to our study: in particular, we studied “only” eight measures
proposed in literature, even though there are many other measures. There are, however, limitations
to the feasibility of a study where every subject has to answer many questions regarding financial
literacy. Of course, it would be of great value to have direct connections to real-life financial decisions
in the data, rather than only hypothetical ones. However, it seems difficult to simultaneously elicit a
lengthy questionnaire and obtain field data on financial decision-making. Nevertheless, this approach
might be promising for future work and could help to identify or propose measures that have a higher
predictive power for actual financial decision-making.

Future studies could test whether the CL scale can be improved, e.g., by adjusting different
weights to its items or by reducing the number of items. We refrained from doing this, since we did
not aim to provide an optimal scale but, rather, to point out the general problem of weak correlation
between certain scales and to suggest a reasonable alternative, which would be as close as possible to
the existing frequently-applied scales.

Another line of future research may study the question of how financial literacy measures vary
among different demographic groups, and especially which tests have a higher discriminatory power
for which group, e.g., a certain measure might be too easy for more knowledgeable individuals,
and other measures might be too difficult for less knowledgeable individuals. Our results point out
such differences, but further studies are needed.

We hope that our work is a step in the right direction and that we have been able to illustrate the
limitations of currently applied measures and give some practical advice on what scale should be used
to measure financial literacy in a more reliable way.

Funding: This research was partially funded by the State of Rhineland-Palatinate through the research initiative
at the University of Trier.

Acknowledgments: I thank Rico Dering and Pascal Langer for the data collection on this project and Marco
Korngiebel and Karine Nanyan for their help with the preparation of this article.

Conflicts of Interest: The author declares no conflict of interest.

Appendix A. Survey Questions

In this appendix, we want to summarize the questions that were not simply taken from the
literature cited in Section 2.1:

Demographic questions were standard items eliciting gender, age, education, status as student,
having a job (at least half-time), previous work experience in the financial sector, and whether the
subject studies or has ever studied an economic-related subject.

Self-assessed financial literacy was elicited with the question: “On a scale of 1 to 7, where 1 means
very low and 7 very high, how would you rate your evaluate financial knowledge?”

The hypothetical investment question was formulated as follows:

“Suppose you can use a time machine to travel back in time to a randomly selected time between
2002 and 2012, your year of arrival. You will receive 50 EUR as starting capital. You can deposit
the money for five years. The final amount you receive is the value your machine would have had
after the year of arrival. (for example: If you happen to land in 2008, the 50 EUR will be invested on
1 January 2008 as you have indicated. Your payout then corresponds to the value of your investment
on 1 January 2013, exactly five years later).

How would you divide your 50 EUR among the following investments?”

The subjects had to split the amount between four different assets: a saving account, a government
bond with 5 years maturity, the German stock market index (DAX), the S&P 500. The share of the two
stock market investments was added to arrive at the variable “stock investment”.
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One of the subjects was randomly selected at the end and obtained the payoff that his chosen
investment would have gotten in the scenario described above, where the starting year was decided by
chance, and the payoff computed according to historic data. In this way, the question was incentivized.

The general ideas about long-term investment were computed based on the following two items:

“In the long run, shares have a good return.” and “Investments in shares are only something for
gamblers.”3

The subjects could indicate to what extent they agreed or disagreed with each of these statements
using a 5-point Likert scale from “Strong approval” to “Strongly dismissive”. The difference of these

two answers was then coded as “stocks having good long-term investment”.

Appendix B. Education and Financial Literacy Measures

Percentage of correct answers Percentage of correct answers
cL :} CL =21
Cumurovic = Cumurovic ==
Alexeev = =N Alexeev =
Ooijen o ———T O0ijen [ ———
Gathergood e ————T Gathergood =
Bianchi B Bianchi =g
Anderson = Anderson EE——
Lusardi P Lusardi =l
Burke =al Burke D
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
O University qualification ~ m No university qualification O University degree B No university degree

Figure A1. Effects of education on financial literacy measures. For most (but not all) measures in our
sample, a university qualification (in Germany, this corresponds usually to an “Abitur”) increases
financial literacy, but a university degree does not.

Appendix C. Robustness Test

Table Al. Robustness check: partial correlations of the financial literacy measures with the four
subtopics and cognitive reflection test (CRT), controlling for the survey wave.

Inflation Knowledge Financial Math Financial Knowledge Math Ability CRT

Burke 0.939 ** 0.281 ** 0.271 ** 0.044 0.209 **
<0.001 <0.001 <0.001 0.469 <0.001
Lusardi 0.282 ** 0.591 ** 0.497 ** 0.134* 0.19 **
<0.001 <0.001 <0.001 0.026 0.001
Anderson 0.081 0.363 ** 0.34 ** 0.27 ** 0.149*
0.179 <0.001 <0.001 <0.001 0.013
Bianchi 0.171 0.408 ** 0.789 ** 0.249 ** 0.372 **
0.004 <0.001 <0.001 <0.001 <0.001
Gathergood 0.195 0.783 ** 0.288 ** 0.171 0.293 **
0.001 <0.001 <0.001 0.004 <0.001
Ooijen 0.213 ** 0.681 ** 0.26 ** 0.181 0.282 **
<0.001 <0.001 <0.001 0.003 <0.001
Alexeev 0.423 ** 0.42 ** 0.382 ** 0.113 0.524 **
<0.001 <0.001 <0.001 0.06 <0.001
Cumurovic 0.305 ** 0.447 ** 0.691 ** 0.475 ** 0.832 **
<0.001 <0.001 <0.001 <0.001 <0.001
CL 0.339 ** 0.547 ** 0.829 ** 0.399 ** 0.314 **
<0.001 <0.001 <0.001 <0.001 <0.001

** Correlation is significant at the 1% level, * correlation is significant at the 5% level.

3 In the original German version, “gamblers” was translated as “Zocker” which has a much more negative connotation than
the English word.
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