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Abstract: Financial literacy assessments typically rely on sample surveys containing sets of questions
designed to gauge respondents’ comprehension of fundamental financial concepts necessary for
making informed decisions. The answers to such questions, either categorical or continuous in nature,
generally include a “Do not know” option. If those who choose the “Do not know” option are not a
random sample of the population but exhibit peculiar characteristics, treating these observations as
either incorrect responses or as missing data may distort the results regarding the determinants of
financial literacy. A noteworthy case lies in the observation from survey studies that women tend to
choose the “Do not know” option more frequently than men. In similar cases, treating the “Do not
know” responses as incorrect answers increases the gender gap in financial literacy while treating
them as missing values reduces the gap. We propose using a model with sample selection, which
enables us to disentangle the inclination to answer “Do not know” from actual responses. By applying
this model to a representative sample of the UK population, we do not find any systematic gender
gap in financial knowledge. The study’s novel treatment of “Do not know” responses contributes
valuable insights to the broader discourse on the determinants of financial literacy and the related
gender-based differences.
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1. Introduction

Financial literacy, defined by the OECD (2023) as the understanding of financial
concepts and risks, significantly influences financial decisions and outcomes. It impacts
stock market participation (Hermansson et al. 2022; Van Rooij et al. 2011; Yeh and Ling
2022), portfolio choices (Chu et al. 2017) retirement planning (Lusardi and Mitchell 2017;
Yeh 2022, and the references therein), wealth accumulation (Behrman et al. 2012; Jappelli
and Padula 2013; Stango and Zinman 2009; Van Rooij et al. 2012), and debt management
(Brown et al. 2016; Lusardi and Tufano 2015). Traditionally assessed through sample sur-
veys, financial literacy is often measured using the “Big Three” questions, a concise tool for
evaluating essential financial knowledge (Lusardi 2019; Lusardi and Mitchell 2008).

From a methodological standpoint, it is important to note that financial literacy surveys
commonly include the option “Do not know” (DK) among the answers to the questions,
either categorical or continuous in nature. The way in which the DK observations are
treated, either as incorrect or as missing data, may lead to biased results. Recent research
highlights the need to address the distinct nature of DK and incorrect responses and the
potential non-randomness of DK responses (Kim and Mountain 2019; Wilmarth et al. 2023).

Compelling evidence for the latter case is related to the ongoing debate on the gender
gap in financial literacy. Such evidence lies in the fact that women tend to choose DK more
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often than men. This can be explained by significant behavioural aspects such as framing
effects, risk aversion, and self-reported confidence (Angrisani and Casanova 2021; Aristei
and Gallo 2022; Bucher-Koenen et al. 2017; Chen and Garand 2018; Van Rooij et al. 2011).
In an online experiment, Tinghög et al. (2021) showed that anxiety related to financial
operations may also contribute to the gender gap in financial literacy. Moreover, women
are often reported as being more risk-averse than men,1 and they may decide to answer
DK because, from their point of view, answering a question incorrectly would represent a
defeat (Charness and Gneezy 2012; Croson and Gneezy 2009).2

Even if a gender-based difference were the only factor influencing the propensity
to choose the DK option, it would unequivocally vouch for the non-randomness of the
sample who choose not to answer the financial literacy questions, thereby arguing in favour
of sample selection bias. Using an arbitrary rule to assign the DK responses to a certain
category, without appropriately correcting for such a bias, may increase the gender gap if
the DK response is treated as an incorrect answer or decrease it if it is treated as missing
observation.

More recently, researchers have turned to laboratory experiments to gauge the rele-
vance of the DK option in measuring financial literacy and disentangling its effect from
the real lack of financial knowledge. Bucher-Koenen et al. (2021) carried out an experi-
ment proposing two questionnaire versions, with and without the DK option, to the same
group of respondents twice, six weeks apart. Tranfaglia et al. (2024) conducted a similar
experiment in 2021, but using a between-subject design, administering the two question-
naire versions to two distinct groups, eliminating concerns about potential learning effects.
They both continue to find a gender gap even when the DK option has been removed.
Hospido et al. (2023) conducted an online survey featuring three variations in answer
options: (i) multiple-choice without the DK option; (ii) multiple-choice with the DK option
but without monetary incentives for a DK answer; (iii) a nudging statement. Removing DK,
providing incentives, and offering information effectively reduce this gap; however, only
information provision closed the gender gap in the DK option and reduced the financial
literacy gender gap by half.

Accurate measurement of financial literacy and the related gender gap requires re-
defining parameters. Considering factors affecting selection processes and correct answer
probabilities, we employ an econometric model with sample selection to assess finan-
cial literacy and gender gaps accurately, enhancing understanding of their dynamics and
implications for policy and interventions.

The analysis we propose relies on the 2018 wave of the UK Financial Capability Survey
data to estimate the determinants of financial literacy in the UK population, focusing on
exploring the possible gender gap and its explanations. The use of survey data enables
us to conduct our analysis on a more heterogeneous sample representative of the UK
population and provides access to a wider range of personal information than what is
typically gathered in laboratory experiments. In particular, this survey explores various
behavioural aspects of respondents’ lives that can serve as controls for the aforementioned
potential determinants of financial literacy in general and gender disparity in specific.

Our contribution to the literature on financial literacy and related gender differences
is multifaceted. Firstly, we focus on the econometric analysis of data with a DK option.
To date, only a few studies have pursued this approach, with notable contributions from
Chen and Garand (2018) and Kim and Mountain (2019). Chen and Garand (2018) employed
linear regression and multinomial logit regressions to predict the probabilities of incorrect
and DK responses relatively to correct ones. Notoriously, multinomial logit models are
valid under the independence of irrelevant alternatives assumption, which asserts that the
attributes of one specific choice option do not influence the relative probabilities of selecting
other options. The assumption cannot be sustained in this case, as the investigation into
the effect of including or excluding the DK option among the response options on the
probability of responding correctly is still ongoing. On the other hand, Kim and Mountain
(2019) introduced a binomial-latent regression model to assess the influence of educational
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interventions and group differences on correct answers to financial literacy questions,
particularly those concealed within DK responses. Their result is strictly dependent on the
assumption that the probability of responding correctly is equal for those who answer the
question (either correctly or incorrectly) and those who choose the DK option. However, this
may well not be the case. Our paper aligns with the second strand of research, proposing a
distinct econometric approach that sets it apart from the methodologies employed by these
two works.

Secondly, our analysis is strengthened by the use of survey data. Unlike laboratory
data, survey data provide access to a broader range of personal information, facilitating
a more comprehensive exploration of the factors and dynamics relevant to our research
objectives. This approach not only enhances the external validity of our findings but also
contributes to a more nuanced understanding of the complexities inherent in determining
the financial literacy of the population and the existence of a gender gap in financial literacy.

Finally, our analysis yields at least three noteworthy findings: (i) those who choose the
DK option are not a random sample from the population but show peculiar characteristics,
strengthening our reasons for choosing a model with sample selection; (ii) the absence of a
systematic gender gap in financial knowledge; (iii) the only systematic factor that positively
influences financial literacy is an individual’s confidence in working with numbers. Both
findings carry important policy implications that will be discussed throughout the work.

The remainder of the paper is organised as follows. Section 2 reports data and the
key variables. Section 3 contains the estimation model. Section 4 presents the main results.
Section 5 concludes the paper.

2. Data and Variables
2.1. Data

We use data from the Financial Capability Survey (Money Advice Service 2020) carried
out by the Money and Pensions Service to support the development and delivery of the
Financial Capability Strategy for the UK by 2030.3

The 2018 edition surveys 5974 adults aged 18 and over and residents in the UK.4

Interviews were conducted between 26 March 2018 and 20 May 2018. The questionnaire
covers the building blocks required for people to feel financially resilient, confident, and
empowered. It investigates money management behaviours, preparation for life events,
coping with financial challenges, and various practices like saving, spending, credit use,
and budgeting. Additionally, it explores factors influencing financially capable behaviour,
such as skills, knowledge, attitudes, motivations, and accessibility. The observations are
weighted for national representativeness.

We assess respondents’ financial literacy using questions that measure their knowl-
edge in three key financial concepts: (i) the ability to calculate compound interest rates,
(ii) understanding of inflation, and (iii) comprehension of risk diversification.

The Financial Capability Survey questionnaire employed in this paper differs from
the typical “Big Three” commonly used in the literature in some respects. Firstly, there are
two questions about the knowledge and understanding of interest rates: simple interest
and compound interest. Moreover, unlike other surveys and the other two questions, the
question related to simple interest calculation requires an open-ended response rather than
offering multiple-choice options. Finally, no specific question addresses knowledge of risk.
The survey questions we use to evaluate participants’ financial literacy are as follows:

I (Inflation) If the inflation rate is 5% and the interest rate you get on your savings is 3%, will
your savings have more, less or the same amount of buying power in a year’s time? More/The
same/Less/Do not know.

SI (Simple interest) Suppose you put £100 into a savings account with a guaranteed interest
rate of 2% per year. You don’t make any further payments into this account, and you don’t
withdraw any money. How much would be in the account at the end of the first year once the
interest payment is made? Enter the amount/Do not know.
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CI (Compound interest) And how much would be in the account at the end of five years (remem-
bering there are no fees or tax deductions). Would it be? More than £110/ Exactly £110/ Less
than £110/ It is impossible to tell from the information given/ Do not know.

Figures 1–3 depict the distribution of responses to the three financial literary questions.
Figure 1 focuses on the inflation question (I), showing that the majority picked the right
answer (i.e., “Less”), with women being 8 percentage points less likely than men to answer
the question correctly. Notably, there is an appreciable difference in the DK responses,
with women being 14 percentage points more likely than men to select this option. A
similar pattern emerges in Figure 2, with the majority of respondents answering correctly
(i.e., “102”), but this time with a minor 2 percentage point difference between women
and men; for the DK option as well, there is a small gender difference, with women
being 5 percentage points more likely to choose this option than men.5 The responses to the
compound interest question (CI) displayed in Figure 3 show greater heterogeneity, probably
due to the question’s increased mathematical complexity compared to the previous two.
The proportion of correct answers does not stand out as prominently as in the previous
figures. The percentage of correct answers for women is notably lower than for men (10
percentage points difference), while the female proportion of DK responses is notably
higher (9 percentage points difference).

These simple summary statistics and comparisons are consistent with prior find-
ings in the literature, indicating a widespread gender gap in correctly answering fi-
nancial literacy questions, observed globally across advanced and emerging countries
(Klapper and Lusardi 2020).

Figure 1. Distribution of responses to question I. Note: The graph shows how responses to the
inflation question (I) are distributed across the entire sample (All) and the subsamples of males and
females. The correct answer is “Less”. Stars on top of options represent the p-value of the adjusted
Wald test for the equality of the proportion of males and females choosing that particular option,
with *, **, and *** representing p-values < 0.10, 0.05, and 0.01, respectively. The design-based F test
of the equality of the distribution of responses between males and females strongly rejects the null
hypothesis (F(1, 4597) = 25.830, p-value < 0.001). Sampling weights are used.
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Figure 2. Distribution of responses to question SI. Note: The graph shows how responses to the simple
interest question (SI) are distributed across the entire sample (All) and the subsamples of males and
females. The correct answer is “102”. As the question requires an open-ended response and incorrect
answers are highly fragmented and scattered, we have grouped all responses below 102 and those
above 102, for presentation purposes. Stars on top of options represent the p-value of the adjusted
Wald test for the equality of the proportion of males and females choosing that particular option,
with *** representing p-values < 0.01. The design-based F test of the equality of the distribution
of responses between males and females strongly rejects the null hypothesis (F(1, 4597) = 6.976,
p-value < 0.001). Sampling weights are used.

Figure 3. Distribution of responses to CI. Note: The graph shows how responses to the compound
interest question (CI) are distributed among males, females and the entire sample. The correct answer
is “More than 110”. Stars on top of options represent the p-value of the Adjusted Wald test for the
equality of the proportion of males and females choosing that particular option, with *, **, and ***
representing p-values < 0.10, 0.05 and 0.01, respectively. The design-based F test of the equality
of the distribution of responses between males and females strongly rejects the null hypothesis
(F(1, 4597) = 14.685, p-value < 0.001). Sampling weights are used.

2.2. Key Variables
Along the lines of the literature that explores the effect of financial competence men-

tioned in the Introduction, we consider different types of confidence in financial decision-
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making abilities, gauged on a Likert scale ranging from 0 (“Not at all confident”) to 10
(“Very confident”). These are then transformed into dummy variables, taking the value of 1
if the response is greater than 5, and 0 otherwise. We construct the following four variables:
Confidence managing money, refers to the question: “How confident do you feel managing
your money?”; Confidence decisions fin. prods. refers to the question: “How confident do
you feel making decisions about financial products and services?”; Confidence with numbers
refers to the question: “How confident do you feel working with numbers when you need
to in everyday life?”; Confidence planning fin. future refers to the question: “How confident
do you feel planning for your financial future?”

Other non-cognitive abilities could predict individuals’ financial literacy. In partic-
ular, we can label behaviour as “vicious” or “virtuous” according to whether it can help
predict adverse or favourable effects on the decision-making process concerning financial
matters. When a person makes financial decisions, they6 face an ongoing conflict between
gaining short-term compensation (short-horizon doer) and obtaining long-term rewards
(long-horizon planner) (Shefrin and Thaler 1988). The person’s ability to control the ini-
tial impulses and think about the long run (i.e., self-control) shapes their consumption
behaviour; subsequently, it affects several financial behaviours (e.g., saving, indebted-
ness, or help-seeking). Therefore, the way in which self-control influences individuals’
decision-making (Atkinson and Messy 2011) affects how those individuals manage their
personal finances (Farrell et al. 2016). When self-control failure occurs, people act in a
non-optimal way.

To represent “vicious” cognitive abilities, we used the following variables. Living for
today is a dummy variable which is equal to 1 if the participant responded “Strongly agree”
or “Tend to agree” to the following statement: “When it comes to money, I prefer to live for
today rather than plan for tomorrow”. The variable No fin. diff. is a dummy variable equal
to 1 for participants who responded “Strongly agree” or “Tend to agree” to this question:
“Nothing I do will make much difference to my financial situation”. Too busy for fin. matters
is a dummy variable taking value 1 if participants answered “Strongly agree” or “Agree”
to the question: “I am too busy to sort out my finances at the moment”. Hate to borrow is
a dummy variable taking value 1 if the respondents chose “Strongly agree” or “Tend to
agree” to the question: “I hate to borrow - I would much rather save up in advance”. We
also constructed three other dummy variables using the question, “To what extent would
you say the following statements apply to you personally?” with the answer given on
a Likert scale ranging from 0 (“Does not sound like me at all”) to 10 (“Sound a lot like
me”), by setting the variable equal to 1 if the answer is up to 5, and 0 otherwise. By doing
so, we obtained the dummy Buy on impulse from the agreement to the statement “I often
buy things on impulse”, and the dummy Peer emulation, which equals 1 if the respondent
feels pressured to spend like their friends even when they can’t afford it, and 0 otherwise,
capturing the agreement to the statement “I feel under pressure to spend like my friends
even when I can’t afford it”.

To represent “virtuous” cognitive abilities, we used the following variables. Adjust to
financial situation is a dummy variable constructed using the question encompassing the
endorsement of the statement “I adjust to the amount of money I spend on non-essential
when my life changes”, measured on a 1-10 Likert scale. Internet banking is a dummy
variable taking value 1 if the respondent chooses “Strongly agree” or “Tend to agree”
to the remark: “I would be happy to use the Internet to carry out day-to-day banking
transactions”. The variable Tracking expenditure is equal to 1 if the participant responds
“Very important” or “Fairly important” to the statement: “Keep track of your household’s
income and expenditure”. Saving money is a dummy variable taking the value 1 if the
participants own savings and 0 otherwise. This can be regarded as a virtuous behaviour in
that savings can always shield from financial troubles.

Our survey does not have specific questions about risk attitude, so we employ owner-
ship of risky activities as a proxy for risk attitude. This results in Risky investments being a
dummy variable that equals 1 if participants own stocks and/or bonds and 0 otherwise.

We consider two questions to capture how the task of managing finances is divided
within the household (HH): (1) “Who is the Chief Income Earner in your household?”
and we define the dummy variable Principal income earner, which takes the value 1 if
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the respondent chooses the option “Myself” and “Me together with another household
member”, and 0 otherwise. (2) “Which of the following best describes your household’s
approach to managing money?” and we define the dummy variable In charge of HH money
which takes the value 1 if the respondents choose “I am the main person doing this” or “I
share this with my spouse, partner or other adult”, and 0 otherwise. We also define two
interaction variables: Female income earner and Female in charge of HH money, when a woman
is the principal income earner or the person in charge of managing money, respectively.

3. Dealing with DK Answers and the Gender Gap in Financial Literacy
The survey questionnaire, for the three questions of interest, includes the option DK,

in addition to an open-ended answer option (SI), or a correct and several incorrect answer
options (I and CI).

It has often been demonstrated in the literature that women are more likely than
men to choose the DK option when it is available (Agnew et al. 2008; Bucher-Koenen
et al. 2017; Hung et al. 2012; Lusardi and Mitchell 2009). As stated by Chen and Garand
(2018), this finding underscores the need for heightened attention when measuring the
gender gap in financial literacy. Consistently with part of the literature (Bucher-Koenen
et al. 2017; Lusardi and Mitchel 2011a; Mondak and Davis 2001), we argue that selecting
the DK option is not equivalent to providing an incorrect answer and should not be treated
as such. Individuals may opt not to answer for various reasons: they may wish to avoid
situations that could impact their self-esteem (Tang and Baker 2016); they may possess a
principled aversion to dealing with financial or numerical issues (Tinghög et al. 2021); they
may prefer not to disclose their weaknesses in terms of financial or numerical knowledge
(Mondak 1999); they may simply lack confidence in their knowledge (Bucher-Koenen et al.
2017; Lizotte and Sidman 2009); they may fear regretting having made an incorrect answer
(Charness and Gneezy 2012); they may lack the motivation to provide an answer (Krosnick
and Presser 2010); they may attribute to the time required to answer a question with a high
time cost (Lina Gálvez-Muñoz and Domínguez-Serrano 2011); and so on.

If the characteristics of the population who opt not to answer the question dif-
fer from those who do answer,7 completely disregarding the DK responses could lead
to biased results in determining the factors that influence financial literacy. A similar
problem would occur if we treated the DK option as an incorrect answer (on this, see
Kim and Mountain 2019).

In the previous section, we observed how the distribution of responses differs between
males and females. Notably, for two out of the three questions, the proportion of males
giving the correct answer is different (specifically higher) than that of women. These results
do not consider that the proportion of those who answer the question (opting out of the
DK response) may differ between males and females. In fact, in all cases, the proportion
of males choosing DK is significantly different from that of females, specifically lower, so
inflating the statistics on the gender gap in financial literacy reported.

We need to redefine the limits within which we can measure the population’s financial
knowledge and test for the existence of a gender gap. In the presence of a DK option, the
assessment of financial literacy, and particularly the gender gap widely discussed in the
literature, is limited to those who do answer the question either correctly or incorrectly,
without disregarding the characteristics of those who select themselves out of the responder
sample, that is, choose not to answer the question.

3.1. The Selection Mechanism and Data Recoding
In redefining financial knowledge, it is beneficial to conceptualise an underlying selec-

tion process influencing whether the interviewee opts for the DK alternative or responds
to the question. With this perspective, we define two binary variables for each financial
literacy question denoted by the subscript q ∈ {I; SI; CI}: (i) Hq, which equals 1 if the
individual provides an answer and 0 if DK is chosen; and (ii) Yq, which equals 1 if, having
answered (Hq = 1), the response is correct and 0 if incorrect. A value for Yq is missing
when Hq = 0.

This data recoding produces plots in Figure 4, where we disregard the bottom-right
panel for now. Each panel, representing the entire sample (All) and male and female
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subsamples, is divided into two parts. On the left, proportions of those self-selecting to
answer the question (Hq = 1) are displayed. On the right, proportions of those, having
chosen to respond (Hq = 1), providing the correct answer (Yq = 1) are shown. Sampling
weights are applied in producing these plots.

The “Selection” part displays proportions that are the complement to 1 of those
under DK in Figures 1–3, included here for completeness. All previous considerations
and tests remain unchanged. Conversely, the “Response” part shows the proportions of
the population answering correctly, given they have chosen to respond. The conditional
correct response proportions are approximately 70%, 80%, and 55% for questions I, SI,
and CI, respectively. While female proportions for questions I and SI are slightly higher
than males, differences are not statistically significant (I: design-based F(1, 4117) = 1.5051,
p-value = 0.220; SI: design-based F(1, 4372) = 2.4188, p-value 0.120). Conversely, for the CI
question, a statistically significant difference between male and female correct response
proportions exists (CI: design-based F(1, 4679) = 10.8492, p-value = 0.0010), albeit slightly
higher for males.

We consolidate the three questions into a global (G) financial literacy indicator, en-
compassing responses to all three survey questions.8 The new indicator registers a correct
response if given to all three questions or at least two; it records DK if similar to all three
or at least two questions; otherwise, an incorrect response is recorded if answered at least
twice and failing in at least one. This rule disambiguates cases of two correct and one
DK answers in favour of the former, considering such a person financially literate. Pro-
portions of DK and conditional correct response for aggregated indicator G align closely
with individual question figures, with about 80% of the population selected as respondents
and about 65% financially literate among them, irrespective of gender (G: design-based
F(1, 4597) = 0.5376, p-value = 0.4634).

I SI

CI G

Figure 4. Distributions of the recoded financial literacy questions. Note: Each figure is divided into
two panels. The left panel displays the proportions of the sample selected in the respondent group
(selection) and the proportion of correct responses given by the respondents (response). Capped
spikes represent confidence intervals. To produce the plots, sampling weights are used.

The gender gap in financial literacy is a primary focus in much of the literature on
the topic. Our descriptive analysis reveals that women are more likely to refrain from
answering than men. However, when they respond, the probability of incorrect answers
is not significantly different from that of men for two of the three questions (and the
aggregated question, G). Gender differences tend to emerge in response inclination and, to
a lesser extent, in the financial literacy level among the respondents. The following analysis
explores influences on selection and response processes and gender differences therein.
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Consideration is needed regarding the proportions of respondents to each question.
Counterintuitively, the proportion of respondents to the CI question, clearly the most
difficult, is higher than that of the other two questions, regardless of gender. This is
even more paradoxical considering CI is consequential to SI. Even though SI is the only
open-ended question, there is a higher proportion of correct responses among respondents.
This suggests that CI question respondents may feel guilty or ashamed for not answering
previous questions. Those answering CI but not SI may do so as the latter is open-ended.
The proportion of correct CI answers among non-SI respondents is much lower than
among SI respondents. In experimental protocols, these biases are commonly avoided by
randomising the order of the questions.

3.2. The Probit Model with Sample Selection
In light of the selection and response processes explained in the previous section, we

envision that interviewees have a propensity to answer the question, and they respond if a
certain level of propensity is reached. Hence, their final response, which can be either correct
or incorrect, depends by their propensity to respond and their level of financial literacy.
Accordingly, we model each of the three questions and the aggregated one separately via a
probit model with sample selection (Van de Ven and Van Praag 1981), comprised of two
simultaneously estimated components: a selection equation and a response equation.

Let y∗T,i be the latent variable representing subject i’s level of financial knowledge
in question T, with T ∈ {I; SI; CI; G}, and that it is related to the subject’s vector of
characteristics xi by the following relationship

y∗T,i = x′T,iβT + uT,i (1)

Here, βT is a vector of coefficients on the variables in xT,i and uT,i is an error term. y∗T,i is
not directly observed. What we observe is the dummy yT,i which is linked to y∗T,i via the
observation rule

yT,i = 1
(
y∗T,i > 0

)
(2)

where 1(.) is an indicator function taking the value 1 if the statement in brackets is true and
0 otherwise. In other words, a missing value is observed any time a subject chooses the DK
option, while 1 (0) is observed for any correct (incorrect) answer to the financial literacy
question provided. The propensity to answer the question is also a latent variable related
to the subject’s characteristics wT,i in the following way

s∗T,i = z′T,iγT + uT,i (3)

Here, γT is a vector of coefficients on the variables in wT,i and uT,i is an error term. This
equation describes whether the subject answers the question or not via the following rule

sT,i = 1
(
s∗T,i > 0

)
(4)

The binary variable sT,i simply indicates whether the subject answers the question or not,
with corresponding values of 1 and 0, respectively. Equation (3) plays a crucial role in this
model by selecting those individuals who provide an answer (either positive or negative)
to the question, distinguishing them from those who do not. It implicitly establishes (or,
more properly, normalises) the threshold that the latent propensity to answer, s∗T,i, must
surpass to provide a response to the question, setting it at 0.

The two behavioural Equations (1) and (3) are interconnected and estimated simulta-
neously. Therefore, the full model is{

y∗T,i = x′T,iβT + uT,i (response equation)
s∗T,i = z′T,iγT + uT,i (selection equation)

(5)
yT,i = 1, sT,i = 1 if y∗T,i > 0 and s∗T,i > 0
yT,i = 0, sT,i = 1 if y∗T,i ≤ 0 and s∗T,i > 0 (observational rule)
yT,i = . , sT,i = 0 if s∗T,i ≤ 0

(6)
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(
u1i
u2i

)
∼ N

[(
0
0

)
,
(

1 ρ
ρ 1

)]
(error component) (7)

The error terms follow a joint normal distribution with 0 means, unit variances and corre-
lation coefficient ρ. For the sake of identification, the selection equation must contain at
least one regressor different from those contained in the behavioural equation, referred to
as “exclusion restriction”. The choice of such variables is discussed in the next section.

Given the distributional assumptions in Equation (7), the individual likelihood contri-
butions are 

Φ2

(
x′T,iβT , z′T,iγT , ρ

)
if y∗T,i > 0 and s∗T,i > 0

Φ2

(
−x′T,iβT , z′T,iγT ,−ρ

)
if y∗T,i ≤ 0 and s∗T,i > 0

Φ
(
−z′T,iγT

)
if s∗T,i ≤ 0

(8)

Here, Φ and Φ2 denote the cumulative standard normal distribution and joint cumulative
distribution of the bivariate normal with correlation ρ, respectively.

The full-sample log-likelihood is

ln L = ∑
i∈ST

yT,i=1

wi ln
{

Φ2
(
x′T,iβT , z′T,iγT , ρ

)}
+ ∑

i∈ST
yT,i=0

wi ln
{

Φ2
(
−x′T,iβT , z′T,iγT ,−ρ

)}
(9)

+ ∑
i/∈ST

wi ln
{

Φ
(
−z′T,iγT

)}
Here, ST denotes the subset of individuals who select themselves into the responders’
group (for whom sT,i = 1) for question T and wi is a sampling weight for observation i.

The model is estimated with maximum likelihood in Stata 17, using data from the
whole sample.9

4. Estimation Results
The model delineated in the previous section is estimated separately for each financial

knowledge question and from the global one from the entire sample. The estimation results
are displayed in Tables A3–A6 in Appendix B. Conversely, Table 1 synthetically showcases
a selection of these results, displaying only the sign of the estimated coefficient in red
against a grey background if the coefficient is significantly different from 0. The outcomes
for each question are organised into two panels: one showing the coefficient estimates
for the selection equation and the other for the response equation. Each panel is further
divided into three columns: one displaying coefficient estimates for the male subsample
(M); one displaying coefficient estimates for the female subsample (F); and one showing
the difference in the coefficients between females and males (∆). We follow the technique
used by Bacon et al. (2024), which simultaneously estimates coefficients distinguishing
by gender and enables us to test the hypothesis that they are equal (i.e., ∆ = 0) against a
bivariate alternative (i.e., ∆ ̸= 0).10
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Table 1. Selection of the estimation results.

I SI CI G
Variable Selection Response Selection Response Selection Response Selection Response

M F ∆ M F ∆ M F ∆ M F ∆ M F ∆ M F ∆ M F ∆ M F ∆

Confidence managing money + − − − + + − − − − − + − − − − − + − − − − + +
Confidence decision fin. prods − + + − − + + + − − + + + + + + + + + + − − − +
Confidence with numbers + + + + + − + + + + + + + + + + − − + + + + + −
Confidence planning fin. future + + + − − − − − + + − − − − + + + − − − + + − −
In charge of HH money − − − + + + + + − − + + − + + + − − + − − + − −
Principal income earner − + + − − + − − + − − − − − + − + + − − + − + +
Risky investments + + + + + + + + + − − + + + − − + + + + + − + +
Peer emulation + + + − − + − − + − − + + + + − − + + + + − − +
Too busy for fin. matters + + − − − + + + + − − + + + + − − + + + + − − +
Internet banking − + − + + + + + + + + − + + + + + − + + − + + −
Tracking expenditure + − − + + + + + − + + + + − − − + + + − − + + +
Adjust to fin. situation + + + + + − + − − + + + + + + + + + + + + + + +
Saving money + + − − + + + + + + − − + + − + + − + + − + − −
ρ − − − −

Note: The table shows a selection of the estimation results from Tables A3–A6 in Appendix B. Only the sign (+ or −) of the estimated coefficient is reported. Shades of grey indicate the
statistical significance of the test for the null hypothesis that the coefficient is equal to 0 against a bivariate alternative, from darkest to lightest: p-value < 0.10, p-value < 0.05, and p-value
< 0.01. M and F refer to the estimates from the male and female subsamples, respectively; ∆ indicates the difference in the female and male estimated coefficient. Sampling weights are
used.
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As mentioned in the previous section, for identification, the models necessitate at
least one exclusion restriction—an explanatory variable that reasonably accounts for the
selection but not for the financial literacy level. We posit that the choice not to answer is an
attitude that may be reflected in responses to other questions throughout the survey and
that has nothing to do with familiarity with a particular question. Therefore, we created
three indices. The first index, named DKbankstat, is a binary variable taking the value 1 if
the subject answers DK to a question about a bank statement. In particular, respondents
are asked to answer the question: “Looking at this example of a bank statement, please can
you tell me how much money was in the account at the end of February?” Reading a bank
statement is a common daily activity, and errors in understanding figures may occur due to
lapses in concentration or carelessness. However, answering DK to such a straightforward
question may reveal an attitude of avoiding inquiries related to numbers, counting, or
financial matters, which may also capture a similar inclination in the three questions
under investigation. A second dichotomic index is DKattitude, which is constructed to
take the value one whenever the option DK is chosen for a list of statements or questions
concerning financial situations that may reveal an inusitation, unwillingness, or aversion
to financial matters.11 The last exclusion restriction introduced is the dummy variable
DKindex, assigned a value of 1 when individuals respond with DK to inquiries regarding
their proactive efforts to seek better deals in areas such as electricity, phone, internet, or TV
packages, as well as inquiries about car or home insurance and credit cards. Specifically,
this variable is set to 1 if respondents indicate DK to questions related to housing tenure,
number of owned cars, or the existence of a will. This variable is meant to capture an
attitude to avoid answering questions whose answers should be known. In each question,
the coefficients on two of these exclusion restrictions at a time are used and shown to be
significant. Therefore, the model is well identified. This finding vouches for our idea that
choosing DK is an attitude that manifests in other questions.

When discussing the estimation results, our main emphasis will be on identifying
a systematic effect of a variable across all the analysed questions to establish a pattern
in financial literacy. While differences between questions may exist, we will focus on
factors that consistently affect financial literacy, as it is an underlying trait unaffected by the
question’s wording or framing. Thus, our conclusions must emerge from a joint inspection
of the estimation results for all questions.

The literature cited in the Introduction indicates that women exhibit underconfidence
in their financial competencies and actual financial knowledge. We will start the discussion
with the four dummy variables representing individuals’ confidence in various activities:
managing their money, making decisions about financial products and services, working
with numbers when needed in everyday life, and planning for their financial future.

In general, Confidence managing money harms the likelihood that a female will answer
the question and has no significant effect on males, while it negatively impacts males’
financial literacy with no effect on females. However, females who declare confidence
in managing money are more financially knowledgeable than males who make a similar
declaration.

Confidence decision fin. prods exhibits no clear effect on the likelihood of answering
the question, but it negatively impacts the financial literacy of males only, revealing their
overconfidence.

Confidence with numbers appears to exert the strongest systematic effect across all the
questions about confidence, irrespective of the responder’s gender. Stating confidence
in numerical matters is reflected in a higher probability of answering each of the four
questions for females. Additionally, it leads to a higher probability of providing the correct
answer to questions about inflation, compound interest rates, and the general one for males,
who tend to respond more accurately than females declaring confidence with numbers.12

Regarding Confidence planning fin. future, the coefficient estimates show no systematic
effect on the selection process and only a significant positive effect on the likelihood to
respond correctly for males in the general question.
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In summarising the impact of confidence on financial literacy and the associated
gender gap, our results indicate that the only declared confidence with a systematic effect
is the numerical confidence. This positively influences females’ likelihood to respond
to questions and increases the probability of providing correct answers, although only
for questions on inflation and simple interest. On the other hand, male confidence in
mathematics results in a higher likelihood of providing correct answers, contributing to a
gender gap in their favour. Essentially, male convictions lead to greater financial knowledge,
while female confidence makes no substantial difference.

Despite the literature suggesting a strong link between HH financial management
responsibilities, captured by the dummy variables In charge of HH money and Principal
income earner, and financial literacy, we find evidence of a negative impact of the latter only
on the likelihood of males responding correctly. Additionally, a significant positive gender
difference indicates that females who are the principal income earners in the household
respond more accurately than males in the same position. This contradicts the findings
reported by Fonseca et al. (2012).

The dummy variable Risky investments, serving as a proxy for attitude to risk, identifies
individuals involved in financially risky investments. Despite males exhibiting a higher
propensity for risk-taking than females, as evident from the descriptive statistics presented
in Table A1 in Appendix A, this characteristic exerts a similar effect on the likelihood of
answering the question for both genders. However, this does not imply greater financial
knowledge compared to those who do not invest in such a manner.13

The two dummy variables Peer emulation and Too busy for financial matters capture
various cognitive abilities. The first predominantly leads to diminished financial knowledge
for males across all the questions and for females in the general question. The second tends
to induce mainly females to respond more likely, but negatively and significantly affects
males’ likelihood to respond correctly. Both attitudes show no effect on the gender gap.

The last four variables in Table 1 capture virtuous cognitive habits. We find a pervasive
positive effect on the likelihood of answering correctly across all the financial literacy
questions for both genders on those who use Internet banking daily. Keeping track of HH
expenditures positively impacts females’ attitude to respond correctly, making them more
financially knowledgeable than males. Adjusting to financial situations and saving money
have both a positive and significant impact on the propensity to respond of males and
females in the G and more mixed for the other questions.

We note that testing the null hypothesis that the correlation between the errors of the
two equations is zero (ρ = 0) is equivalent to testing the independence of the two equations
(selection and response). The statistically significant and negative estimates of ρ for all
questions reinforce our findings that the explanatory variables have varying effects on both
the likelihood of responding and, when applicable, responding correctly, justifying our
choice of a model with sample selection for these data.

Moreover, part of the literature suggests that the higher degree of financial literacy
observed in men compared to women can be attributed to socio-demographic characteris-
tics. These include factors such as age (Boyle et al. 2012; Finke et al. 2017; Hsu and Willis
2013), education and income level (Bucher-Koenen et al. 2017; Fonseca et al. 2012; Perry
and Morris 2005), occupational status (Klapper and Lusardi 2020; Struckell et al. 2022), geo-
graphical area of residence (Bumcrot et al. 2011; Cucinelli et al. 2019; Lusardi and Mitchell
2011b), and urban or rural location (Boisclair et al. 2017; Bucher-Koenen and Lusardi 2011;
Klapper and Panos 2011). In light of this literature, our analysis considered these features
and their potential impact on the gender gap in financial literacy. Our findings reveal that
there is no evidence of a systematic impact from socio-demographic features as a possible
explanation for gender differences in financial knowledge, both regarding the decision to
respond and the correctness of the response.

In conclusion, our findings reveal that certain factors play a role in respondents’ deci-
sions to provide an answer to questions opting out the DK alternative. For women, feeling
confident in handling numerical information is associated with a greater likelihood of
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offering a response. Furthermore, for both men and women, professing virtuous financial
behaviours (such as tracking expenditures, adapting to financial situations, and saving
money), displaying a propensity for risk in accordance with (Chen and Garand 2018), and
considering oneself too busy to deal with financial matters (thus demonstrating overconfi-
dence in such cases) are all linked to an increased inclination to respond to questions rather
than opting for the DK choice.

Regarding the findings on the quality of the response, we do not find a gender gap in
financial literacy between males and females. More specifically, the results unequivocally
demonstrate that confidence in dealing with numbers is the sole behavioural factor capa-
ble of determining an advantage in financial knowledge for men. Nevertheless, women
counterbalance the advantage men have in financial knowledge when they assume responsi-
bilities for household financial management and consistently track household expenditures.
This result aligns with evidence indicating that social norms dictate the allocation of tasks
between men and women. Domestic work is usually assigned to women because perceived
as a “feminine” task, while financial matters are typically considered the domain of men
(Akerlof and Kranton 2000; Barber and Odean 2001). However, this division is often based
on gender stereotypes rather than skills, yielding sub-optimal financial choices (Becker
1974). Our results debunk such stereotypes and consequently suggest that adopting more
egalitarian norms can enhance the selection of household decision-makers, ensuring the
role is assigned to the spouse best suited for it (Guiso and Zaccaria 2023).

Predictions

In this section, we conduct a “what if” exercise to predict the (marginal) probability of
correctly answering for those who answered DK. We assume this probability is the same as
that of the overall respondents’ sample, based on the estimation results in Tables A3–A6.

Table 2 shows the summary statistics of such probabilities for the entire sample (TOT),
the male and female subsamples (M and F), for all data, and for those who, during the
survey, opted not to answer the question (i.e., those who selected themselves out of the
respondent sample).

Table 2. Predictions of the probability of answering correctly

All Data Selected out

TOT M F ∆ TOT M F ∆

I 0.7724 0.7468 0.7971 0.0501 *** 0.7885 0.7703 0.7987 0.0285 **
(0.0034) (0.0056) (0.0039) (0.0068) (0.0052) (0.0102) (0.0057) (0.0117)

SI 0.8262 0.8064 0.8454 0.0390 *** 0.7985 0.7606 0.8277 0.0671 ***
(0.0029) (0.0051) (0.0028) (0.0058) (0.0060) (0.0113) (0.0057) (0.0127)

CI 0.5645 0.5891 0.5408 −0.0482 *** 0.5106 0.5276 0.5009 −0.0267 **
(0.0029) (0.0045) (0.0038) (0.0059) (0.0065) (0.0109) (0.0081) (0.0136)

G 0.6926 0.6900 0.6952 0.0052 0.6647 0.6636 0.6654 0.0018
(0.0037) (0.0059) (0.0043) (0.0074) (0.0073) (0.0133) (0.0085) (0.0158)

Note: The table shows the prediction of the probability of giving a correct answer obtained from the estimation
results, using the model in Section 3.2, reported in Tables A3–A6. Robust standard errors are reported in
parenthesis. ***, and ** indicate statistical significance at the 1%, and 5% levels, respectively. TOT, M, and F refer
to the entire sample and the male and female subsamples, respectively; ∆ indicates the difference in the prediction
for the female and male subsamples. To produce the statistics, sampling weights are used.

We observe a significant difference between females and males, with a higher prob-
ability of a correct response for the former for questions I and SI, both among the entire
population and those who selected themselves out. Contrarily, for the CI question, there is
a gender difference in the population in favour of males. These discrepancies compensate
in the G question that shows no difference.

These findings suggest that if women answer the questions, they are likely to answer
as correctly as males, indicating a need to encourage their participation. The lack of
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significance in the G question is due to the compensation of the opposite effects of the
single questions. All in all, we cannot find evidence of a systematic gender gap in financial
literacy between males and females.

It is crucial to specify that predictions about the behaviour of those who opted for
the “Do not know” response assume that those individuals have an equal probability of
answering it correctly as those for whom we have a definite response. This may not be the
case, and this is fertile ground for future research.

In Appendix C, we report the results of a similar prediction exercise using the ap-
proaches the most commonly encountered in the literature, that is the one that treats the
DK answers as missing values and the one that treats them as incorrect answers.14 In both
cases, the predicted probabilities differ from those in Table 2, which were obtained using
our preferred model, and are notably lower in all instances.

5. Conclusions

This study has provided insights into the determinants of financial literacy and gender
disparities, particularly regarding the econometric modelling of “Do not Know” responses.
We argue against excluding or treating “Do not Know” responses as missing values, propos-
ing a sample selection model to handle the DK responses together with the other question
responses, which can be categorical or continuous in nature.

Our proposal has been motivated by the observation that the subsample of those who
choose not to answer the questions does not share the same characteristics as those who do
answer. A remarkable case, which we have used as a sort of case study given its relevance
in the literature, is that of gender. In fact, females tend to choose the “Do not know” option
more than males, and this suffices to support the non-randomness of the subsample who
choose not to answer the questions.

The estimation results have revealed several key factors influencing respondents’
decisions to provide answers, with women’s confidence in handling numerical informa-
tion emerging as a significant predictor of response likelihood. Both genders display a
higher inclination to answer when exhibiting virtuous financial behaviours and perceiving
themselves as too busy to address financial matters. Importantly, we find no systematic
gender gap in financial literacy, challenging traditional assumptions about gender roles in
financial decision-making. Women’s active involvement in managing household finances
and tracking expenditures counterbalances any advantage men may have in financial
knowledge solely through confidence in dealing with numbers.

Our results emphasise the importance of moving away from stereotypical assumptions
about gender roles and promoting more egalitarian norms for optimal household financial
decision-making. Furthermore, they underscore the intricate relationship between self-
assurance and financial literacy, suggesting the need for targeted interventions to bolster
confidence levels among females.

We have used the 2018 UK Financial Capability Survey. Unlike most OECD countries,
the UK does not mandate studying maths until age eighteen. The former Prime Minister
Rishi Sunak’s “Maths to 18” plan aims to improve numeracy, essential for everyday tasks
like finding the best mortgage deal and saving money.15

Despite the theoretical robustness of our proposal, we acknowledge certain limitations
inherent in our work. These include limitations stemming from the survey structure
and posed questions, such as the absence of specific questions regarding individuals’
mathematical skills and the lack of randomisation in question order. Additionally, our
analysis’ assumptions regarding “Do not Know” responses may warrant further exploration
and refinement in future studies.
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Appendix A. Descriptive Statistics

Table A1. Descriptive statistics.

Variable Definition
Mean

p-Value
All Female Male

Exclusion restrictions

DKbankstat =1 if answer DK to the financial statement question; =0 otherwise 0.100
DKattitude =1 if answer DK to at least one of the questions; =0 otherwise 0.058
DKindex =1 if answer DK to at least one of the questions; =0 otherwise 0.100
Socio-demographics

Female =1 if female; =0 otherwise 0.508
Age Categorical: age ranges
18 to 24 0.121 0.118 0.124 0.570
25 to 44 0.371 0.367 0.376 0.641
45 to 64 0.320 0.317 0.323 0.727
65 to 74 0.113 0.115 0.111 0.748
75 or more 0.074 0.083 0.065 0.044
Unemployed =1 if unemployed; =0 otherwise 0.393 0.449 0.336 0.000
Income Categorical: income ranges
Less than £25,000 0.409 0.417 0.401 0.401
£25,000 to £49,999 0.237 0.240 0.234 0.708
£50,000 to £99,999 0.113 0.090 0.137 0.000
£100,000 or more 0.028 0.016 0.040 0.000
Do not know 0.066 0.075 0.057 0.402
Prefer not to say 0.147 0.163 0.131 0.012
Civil status Categorical: status categories
Married 0.501 0.478 0.525 0.012
Never married 0.350 0.350 0.350 0.977
Divorced or separated 0.092 0.103 0.082 0.042
Widowed 0.057 0.070 0.043 0.000
Education Categorical: education levels
No formal education 0.118 0.123 0.112 0.346
Secondary education 0.455 0.470 0.440 0.098
University 0.427 0.407 0.448 0.028
Child =1 if there is at least one child; =0 otherwise 0.328 0.304 0.353 0.006
Mortgage =1 if own house with mortgage; =0 otherwise 0.332 0.337 0.326 0.550
City =1 if live in a large city; =0 otherwise 0.503 0.450 0.557 0.000
Region Categorical: geographical regions
London 0.131 0.121 0.142 0.117
South East (not London) 0.137 0.137 0.137 0.990
South West 0.089 0.089 0.090 0.940
East of England 0.087 0.091 0.082 0.415
North East 0.045 0.043 0.048 0.491
North West 0.101 0.106 0.096 0.391
East Midlands 0.076 0.076 0.076 0.965
West Midlands 0.082 0.078 0.086 0.447



Int. J. Financial Stud. 2024, 12, 76 17 of 29

Table A1. Cont.

Variable Definition
Mean

p-Value
All Female Male

Yorkshire and the Humber 0.085 0.091 0.078 0.244
Scotland 0.089 0.090 0.087 0.546
Wales 0.050 0.050 0.050 0.922
Northern Ireland 0.028 0.028 0.028 0.960
Confidence

Confidence managing money =1 if feel confident in managing money; =0 otherwise 0.838 0.826 0.850 0.076
Confidence decision fin. prods. =1 if feel confident in decisions about financial products; =0 otherwise 0.783 0.755 0.813 0.000
Confidence with numbers =1 if feel confident in working with numbers; =0 otherwise 0.852 0.834 0.872 0.004
Confidence planning fin. future =1 if feel confident in planning for financial future; =0 otherwise 0.724 0.696 0.752 0.001
Attitude

Living for today =1 if prefer to live for today; =0 otherwise 0.303 0.250 0.357 0.000
No fin. diff. =1 if nothing will make difference to financial situation; 0 otherwise 0.332 0.328 0.336 0.623
Too busy for fin. matters =1 if too busy to sort out my financial situation; =0 otherwise 0.165 0.130 0.202 0.000
Hate to borrow =1 if hate to borrow; =0 otherwise 0.719 0.744 0.694 0.004
Internet banking =1 if use internet for day-to-day banking transactions; 0 otherwise 0.648 0.645 0.651 0.722
Tracking expenditure =1 if keep track of income and expenditure; =0 otherwise 0.819 0.848 0.789 0.000

Note: The table displays the mean values for the entire sample and separately for females and males concerning
the variables considered in our empirical analysis. The total sample size is N = 5774. Sampling weights are used.

In this section, we describe demographic and socioeconomic characteristics (Sociode-
mographics) that serve as controls. Age is categorised into five groups with the following
ranges: 18 to 24 years old, 25 to 44 years old, 45 to 64 years old, 65 to 74 years old, and
75 years or older.

The variable Income represents the annual household gross income (in British pounds),
categorised into five groups with the following bands: less than £25,000, between £25,000
and £49,999, between £50,000 and £99,999, £100,000 and over, “Don’t know”, and “Prefer
not to say”. We have considered the last two categories because the first might indicate a
lack of interest in financial matters and the second might either indicate very low income
or the opposite. Hence, we cannot exclude them.

Civil status is a categorical variable that classifies respondents into four groups: mar-
ried, never married, divorced or separated, and widowed.

Education is divided into four categories: no formal education (which includes people
who are still studying), secondary education (which includes vocational training), and
university (which includes higher education).

Unemployed is a dummy variable equal to 1 if the respondent does not have a job and
0 otherwise.

Child is a dummy variable which takes the value 1 if the respondent has at least one
child aged 17 or under financially dependent on the respondent, either currently living in
the HH or not, and 0 otherwise.

Mortgage is a dummy variable equal to 1 if the respondent has a home mortgage and 0
otherwise.

We consider also the variable Region, which is a categorical variable with twelve cate-
gories, each representing a region, to account for potential regional differences impacting
financial literacy.

Finally, the variable City is a dummy equal to 1 if the respondent lives in a large city
or large town (including suburbs) and 0 otherwise.

Table A2 displays a cross-tabulation of the responses to the three financial literacy
questions, where 1 represents correct, 0 represents incorrect, and ‘.’ represents DK answers.
In this table, we observe that about one fourth of the sample answers all three questions
correctly, as well as those who answer two of the questions correctly. On the other hand,
about 14% and 7% of the sample choose the DK option for all three questions or only twice,
respectively. These figures reveal that both positive financial literacy and the tendency to
choose the DK option are substantial and systematic.
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Table A2. Cross-tabulation of responses to the financial literacy questions.

I SI CI %

0 0 0 2.38
0 0 1 2.81
0 0 . 0.20
0 1 0 5.17
0 1 1 3.06
0 1 . 0.15
0 . 0 2.34
0 . 1 1.32
0 . . 1.27
1 0 0 1.89
1 0 1 3.18
1 0 . 0.15
1 1 0 15.27
1 1 1 27.70
1 1 . 0.32
1 . 0 1.36
1 . 1 0.77
1 . . 1.57
. 0 0 0.79
. 0 1 1.34
. 0 . 0.84
. 1 0 5.64
. 1 1 3.40
. 1 . 1.07
. . 0 1.57
. . 1 0.65
. . . 13.78

Total 100
Note: The values 0 and 1 represent incorrect and correct responses, respectively, while the symbol ‘.’ represents
the DK response. Sampling weights are used.

Appendix B. Estimation Results: Details

Table A3. Estimation results question I.

Selection Response
Variable M F ∆ M F ∆

DKbankstat −0.673 ***
(0.080)

DKattitude −0.336 ***
(0.105)

25 to 44 −0.024 0.227 ** 0.251 0.238 0.117 −0.121
(0.155) (0.107) (0.188) (0.151) (0.136) (0.202)

45 to 64 0.285 * 0.583 *** 0.298 0.641 *** 0.476 *** −0.165
(0.153) (0.124) (0.196) (0.159) (0.164) (0.220)

65 to 64 0.633*** 0.810 *** 0.177 0.510 ** 0.664 *** 0.154
(0.193) (0.165) (0.254) (0.215) (0.219) (0.296)

75 or more 0.322 0.971 *** 0.649 ** 0.885 *** 0.564 ** −0.320
(0.225) (0.177) (0.286) (0.257) (0.238) (0.344)

Unemployed 0.0395 −0.089 −0.129 0.196 * −0.002 −0.198
(0.115) (0.086) (0.144) (0.118) (0.102) (0.157)

£25,000 to £49,999 −0.0344 0.041 0.075 0.167 0.039 −0.128
(0.116) (0.102) (0.155) (0.120) (0.115) (0.166)
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Table A3. Cont.

Selection Response
Variable M F ∆ M F ∆

£50,000 to £99,999 0.574 *** 0.057 −0.517 ** 0.245 * −0.016 −0.261
(0.167) (0.153) (0.226) (0.142) (0.181) (0.230)

£100,000 or more −0.121 0.212 0.333 −0.035 −0.135 −0.100
(0.310) (0.301) (0.433) (0.198) (0.383) (0.431)

Do not know −0.567 *** −0.552 *** 0.015 0.065 −0.168 −0.233
(0.166) (0.134) (0.213) (0.212) (0.173) (0.271)

Prefer not to say −0.336 *** −0.402 *** −0.066 −0.072 0.124 0.196
(0.117) (0.101) (0.154) (0.140) (0.133) (0.194)

Never married −0.216 −0.318 *** −0.102 0.013 0.274 ** 0.261
(0.136) (0.097) (0.167) (0.128) (0.122) (0.177)

Divorced or separated −0.020 −0.078 −0.058 −0.122 0.053 0.175
(0.165) (0.127) (0.208) (0.175) (0.152) (0.232)

Widowed −0.117 −0.094 0.023 −0.255 −0.157 0.098
(0.203) (0.150) (0.253) (0.217) (0.177) (0.280)

Secondary education 0.467 *** 0.277 ** −0.190 −0.162 −0.089 0.073
(0.123) (0.115) (0.168) (0.162) (0.153) (0.219)

University 0.723 *** 0.553 *** −0.171 −0.006 0.127 0.133
(0.140) (0.132) (0.191) (0.174) (0.176) (0.239)

Child 0.072 0.115 0.0427 −0.181 −0.288 ** −0.107
(0.115) (0.095) (0.149) (0.110) (0.117) (0.161)

Mortgage −0.045 0.003 0.0486 0.019 0.092 0.073
(0.107) (0.090) (0.139) (0.101) (0.109) (0.148)

City −0.0816 0.170 ** 0.251 ** −0.109 −0.193 ** −0.0838
(0.0902) (0.077) (0.119) (0.0942) (0.091) (0.131)

South East (not London) 0.133 −0.071 −0.203 0.132 0.117 −0.015
(0.177) (0.160) (0.238) (0.162) (0.181) (0.242)

South West 0.0938 0.149 0.056 0.018 0.141 0.123
(0.200) (0.170) (0.263) (0.188) (0.200) (0.274)

East of England 0.203 −0.152 −0.355 0.227 −0.008 −0.235
(0.204) (0.175) (0.269) (0.201) (0.203) (0.286)

North East 0.205 0.075 −0.130 0.140 −0.081 −0.221
(0.240) (0.208) (0.318) (0.238) (0.301) (0.383)

North West 0.462 ** 0.285 * −0.177 0.213 −0.123 −0.336
(0.208) (0.166) (0.266) (0.188) (0.191) (0.267)

East Midlands −0.063 −0.194 −0.131 0.286 0.051 −0.235
(0.199) (0.179) (0.268) (0.204) (0.219) (0.300)

West Midlands 0.316 * 0.027 −0.289 0.052 −0.314 −0.366
(0.184) (0.173) (0.252) (0.200) (0.217) (0.295)

Yorkshire and the Humber 0.185 0.058 −0.127 −0.067 0.131 0.198
(0.186) (0.174) (0.255) (0.198) (0.198) (0.280)

Scotland 0.131 −0.051 −0.182 0.368 ** 0.131 −0.237
(0.158) (0.135) (0.208) (0.151) (0.158) (0.219)

Wales 0.207 0.133 −0.074 0.081 −0.046 −0.127
(0.161) (0.139) (0.213) (0.151) (0.161) (0.220)

Northern Ireland 0.148 0.112 −0.037 0.219 −0.271 −0.490 **
(0.165) (0.142) (0.218) (0.153) (0.167) (0.226)

Confidence managing money 0.021 −0.085 −0.105 −0.124 0.001 0.124
(0.150) (0.126) (0.196) (0.171) (0.163) (0.236)

Confidence decision fin. prods. −0.013 0.090 0.103 −0.433 *** −0.161 0.272
(0.133) (0.116) (0.176) (0.159) (0.143) (0.213)

Confidence with numbers 0.219 0.242 ** 0.023 0.530 *** 0.296 * −0.234
(0.145) (0.120) (0.188) (0.178) (0.152) (0.230)

Confidence planning 0.134 0.268 *** 0.133 −0.073 −0.340 ** −0.268
(0.119) (0.102) (0.157) (0.138) (0.137) (0.195)

Living for today 0.009 0.041 0.032 −0.227 ** −0.037 0.190
(0.103) (0.090) (0.137) (0.101) (0.106) (0.146)

No fin. diff. −0.128 0.008 0.137 −0.063 −0.072 −0.009
(0.094) (0.080) (0.124) (0.100) (0.092) (0.136)

Too busy for fin. matters 0.443 *** 0.246 ** −0.197 −0.230 * −0.159 0.071
(0.124) (0.112) (0.167) (0.118) (0.129) (0.175)

Hate to borrow −0.217 ** −0.107 0.110 0.079 0.024 −0.055
(0.097) (0.087) (0.129) (0.099) (0.102) (0.141)

Internet Banking 0.071 −0.143 * −0.214 * 0.231 ** 0.349 *** 0.118
(0.089) (0.081) (0.120) (0.095) (0.098) (0.136)

Tracking investments 0.201 * −0.028 −0.228 0.046 0.345 *** 0.299 *
(0.103) (0.102) (0.146) (0.115) (0.117) (0.163)
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Table A3. Cont.

Selection Response
Variable M F ∆ M F ∆

Saving money 0.240 ** 0.074 −0.166 −0.227 * 0.031 0.257
(0.108) (0.089) (0.140) (0.128) (0.116) (0.172)

Risky investments 0.360 *** 0.364 *** 0.004 0.046 0.084 0.0385
(0.111) (0.096) (0.147) (0.100) (0.100) (0.142)

In charge of HH money −0.0131 −0.194 ** −0.181 0.0975 0.140 0.0428
(0.109) (0.089) (0.141) (0.115) (0.104) (0.155)

Principal income earner −0.022 0.155 * 0.177 −0.184 −0.129 0.0551
(0.125) (0.080) (0.149) (0.123) (0.096) (0.156)

Buy on impulse 0.184 * −0.044 −0.228 * −0.130 −0.058 0.073
(0.095) (0.076) (0.121) (0.098) (0.091) (0.134)

Adjust to financial situation 0.111 0.182 * 0.071 0.222 * 0.023 −0.199
(0.108) (0.102) (0.148) (0.118) (0.130) (0.175)

Peer emulation 0.041 0.145 0.104 −0.585 *** −0.369 *** 0.215
(0.109) (0.092) (0.142) (0.108) (0.109) (0.153)

Keep track of personal income 0.124 0.136 0.0119 −0.286 ** −0.280 ** 0.006
(0.118) (0.104) (0.157) (0.125) (0.132) (0.181)

Constant −0.603 * −0.699 ** −0.096 0.858 ** 0.529 −0.329
(0.364) (0.291) (0.462) (0.363) (0.375) (0.486)

ρ −0.711 ***
(0.103)

Log-likelihood −4726.492
Observations 5774

Selected in 4118
Selected out 1656

Note: Results are obtained using the model in Section 3.2. Reference categories: 18–24 years old, income less than
£25,000, married, no formal education, London. M and F refer to the male and female subsamples, respectively; ∆
indicates the difference in the estimates between female and male subsamples. ***, **, and * indicate statistical
significance at the 1%, 5%, and 10% levels, respectively. Robust standard errors are reported in parenthesis.
Sampling weights are used.

Table A4. Estimation results question SI.

Selection Response
Variable M F ∆ M F ∆

DKbankstat −1.411 ***
(0.092)

DKattitude −0.238 ***
(0.086)

25 to 44 −0.256 * 0.238 ** 0.493 ** 0.043 −0.117 −0.159
(0.152) (0.118) (0.193) (0.168) (0.146) (0.223)

45 to 64 0.307 * 0.431 *** 0.124 0.122 0.084 −0.038
(0.158) (0.136) (0.208) (0.183) (0.160) (0.242)

65 to 64 0.161 0.706 *** 0.545 ** 0.400 * 0.079 −0.321
(0.197) (0.178) (0.264) (0.239) (0.215) (0.317)

75 or more 0.118 0.547 *** 0.428 0.295 0.181 −0.114
(0.238) (0.206) (0.315) (0.287) (0.238) (0.371)

Unemployed 0.112 −0.117 −0.229 0.139 0.132 −0.007
(0.123) (0.094) (0.155) (0.137) (0.114) (0.177)

£25,000 to £49,999 0.331 *** 0.016 −0.315 * 0.194 0.276 ** 0.082
(0.125) (0.114) (0.169) (0.125) (0.123) (0.176)

£50,000 to £99,999 0.569 *** 0.207 −0.362 0.302 ** 0.185 −0.117
(0.165) (0.183) (0.247) (0.145) (0.190) (0.238)

£100,000 or more 0.240 0.273 0.033 0.197 0.224 0.027
(0.255) (0.316) (0.406) (0.273) (0.342) (0.436)

Do not know −0.705 *** −0.744 *** −0.039 −0.035 0.541 *** 0.576
(0.184) (0.136) (0.229) (0.309) (0.203) (0.356)
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Table A4. Cont.

Selection Response
Variable M F ∆ M F ∆

Prefer not to say 0.058 −0.270 ** −0.327 ** 0.447 *** 0.525 *** 0.078
(0.128) (0.106) (0.166) (0.159) (0.142) (0.213)

Never married 0.012 0.035 0.023 0.307 ** 0.169 −0.139
(0.139) (0.109) (0.176) (0.143) (0.131) (0.194)

Divorced or separated 0.021 −0.216 −0.429 ** 0.412 * 0.083 −0.329
(0.169) (0.137) (0.217) (0.210) (0.161) (0.265)

Widowed −0.038 −0.074 −0.035 0.076 −0.173 −0.249
(0.218) (0.179) (0.282) (0.227) (0.188) (0.294)

Secondary education 0.301 ** 0.266 ** −0.036 0.229 0.405 ** 0.176
(0.133) (0.121) (0.180) (0.171) (0.174) (0.239)

University 0.540 *** 0.496 *** −0.044 0.116 0.565 *** 0.449 *
(0.149) (0.137) (0.202) (0.179) (0.190) (0.251)

Child 0.030 −0.216 ** −0.246 −0.416 *** 0.103 0.519 ***
(0.117) (0.100) (0.154) (0.121) (0.124) (0.173)

Mortgage −0.048 0.130 0.178 0.345 *** 0.009 −0.336 **
(0.111) (0.105) (0.154) (0.116) (0.114) (0.163)

City −0.167 * −0.029 0.138 −0.335 *** −0.084 0.251 *
(0.095) (0.085) (0.127) (0.102) (0.099) (0.142)

South East (not London) 0.089 −0.000 −0.089 0.006 0.147 0.141
(0.177) (0.164) (0.242) (0.186) (0.204) (0.276)

South West 0.244 −0.024 −0.268 −0.035 0.500 ** 0.535
(0.207) (0.175) (0.273) (0.225) (0.244) (0.330)

East of England 0.274 −0.122 −0.396 −0.174 0.423 * 0.596 *
(0.196) (0.191) (0.274) (0.209) (0.229) (0.309)

North East 0.344 −0.157 −0.501 −0.521 ** 0.281 0.803 **
(0.234) (0.220) (0.323) (0.246) (0.322) (0.405)

North West 0.180 −0.032 −0.212 0.058 0.103 0.046
(0.199) (0.166) (0.259) (0.212) (0.219) (0.303)

East Midlands 0.133 0.155 0.022 0.273 0.316 0.043
(0.210) (0.204) (0.295) (0.245) (0.250) (0.348)

West Midlands 0.331 0.231 −0.100 −0.389 * 0.033 0.422
(0.205) (0.203) (0.289) (0.213) (0.214) (0.301)

Yorkshire and the Humber −0.004 −0.144 −0.140 −0.164 0.193 0.357
(0.200) (0.182) (0.271) (0.221) (0.211) (0.305)

Scotland 0.533 *** 0.159 −0.373 * 0.095 0.151 0.056
(0.161) (0.143) (0.215) (0.174) (0.181) (0.248)

Wales 0.251 0.185 −0.066 −0.231 0.080 0.311
(0.164) (0.147) (0.220) (0.175) (0.180) (0.250)

Northern Ireland 0.265 0.186 −0.079 0.202 0.195 −0.007
(0.176) (0.149) (0.230) (0.181) (0.187) (0.257)

Confidence managing money −0.067 −0.234 * −0.167 −0.249 −0.009 0.240
(0.154) (0.130) (0.202) (0.187) (0.178) (0.257)

Confidence decision fin. prods. 0.235 * 0.096 −0.139 −0.287 * 0.067 0.354
(0.138) (0.116) (0.180) (0.170) (0.152) (0.228)

Confidence with numbers 0.305 ** 0.630 *** 0.325 * 0.347 0.366 ** 0.019
(0.152) (0.117) (0.191) (0.221) (0.174) (0.265)

Confidence planning −0.215 −0.159 0.056 0.138 −0.170 −0.308
(0.137) (0.106) (0.173) (0.146) (0.131) (0.194)

Living for today −0.161 * −0.127 0.033 −0.140 −0.202 * −0.061
(0.099) (0.092) (0.133) (0.109) (0.115) (0.158)

No fin.diff. −0.203 ** −0.120 0.083 −0.177 0.005 0.182
(0.098) (0.086) (0.131) (0.113) (0.096) (0.148)

Too busy for fin. Matters 0.125 0.334 *** 0.209 −0.586 *** −0.337 *** 0.249
(0.121) (0.122) (0.172) (0.129) (0.129) (0.184)

Hate to borrow −0.154 0.086 0.240 * 0.013 −0.181 −0.194
(0.100) (0.092) (0.135) (0.108) (0.113) (0.156)

Internet Banking 0.243 *** 0.255 *** 0.011 0.262 ** 0.200 * −0.062
(0.092) (0.090) (0.129) (0.103) (0.113) (0.149)

Tracking investments 0.181 * 0.101 −0.080 0.028 0.383 *** 0.355 *
(0.109) (0.111) (0.156) (0.123) (0.139) (0.183)

Saving money 0.032 0.127 0.095 0.147 −0.116 −0.263
(0.122) (0.098) (0.156) (0.141) (0.126) (0.189)

Risky investments 0.217 * 0.480 *** 0.263 * −0.129 −0.107 0.022
(0.111) (0.100) (0.149) (0.102) (0.109) (0.149)

In charge of HH money 0.206 * 0.002 −0.205 −0.053 0.111 0.164
(0.112) (0.092) (0.145) (0.130) (0.118) (0.175)



Int. J. Financial Stud. 2024, 12, 76 22 of 29

Table A4. Cont.

Selection Response
Variable M F ∆ M F ∆

Principal income earner −0.198 −0.045 0.153 −0.043 −0.194 * −0.237
(0.131) (0.086) (0.157) (0.133) (0.105) (0.169)

Buy on impulse 0.082 −0.064 −0.147 −0.005 0.117 0.123
(0.103) (0.083) (0.132) (0.108) (0.095) (0.144)

Adjust to financial situation 0.238 ** 0.385 *** 0.148 0.103 −0.157 −0.260
(0.111) (0.107) (0.154) (0.128) (0.146) (0.192)

Peer emulation −0.192 * −0.119 0.073 −0.382 *** −0.099 0.284 *
(0.113) (0.099) (0.150) (0.122) (0.119) (0.169)

Keep track of personal income 0.203 * −0.026 −0.229 −0.285 ** −0.380 *** −0.096
(0.116) (0.110) (0.160) (0.133) (0.143) (0.195)

Constant −0.329 −0.642 ** −0.313 1.011 ** 0.258 −0.753
(0.381) (0.308) (0.488) (0.434) (0.465) (0.581)

ρ −0.440 *
(0.202)

Log-likelihood −4114.946
Observations 5774

Selected in 4118
Selected out 1401

Note: Results are obtained using the model in Section 3.2. Reference categories: 18–24 years old, income less than
£25,000, married, no formal education, London. M and F refer to the male and female subsamples, respectively;
∆ indicates the difference in the estimates between female and male subsamples. ***, **, * indicate statistical
significance at the 1%, 5%, and 10% level, respectively. Robust standard errors are reported in parenthesis.
Sampling weights are used.

Table A5. Estimation results question CI.

Selection Response
Variable M F ∆ M F ∆

DKbankstat −1.022 ***
(0.082)

DKattitude −0.191 **
(0.086)

25 to 44 −0.195 0.122 0.317 0.182 −0.077 −0.259
(0.161) (0.128) (0.205) (0.141) (0.117) (0.183)

45 to 64 0.0471 0.265 * 0.218 0.406 *** 0.053 −0.353 *
(0.169) (0.141) (0.220) (0.143) (0.132) (0.194)

65 to 64 0.118 0.356 * 0.238 0.297 −0.140 −0.437 *
(0.217) (0.184) (0.284) (0.182) (0.175) (0.252)

75 or more −0.143 0.507 ** 0.650 ** 0.047 0.057 0.009
(0.254) (0.197) (0.321) (0.226) (0.199) (0.304)

Unemployed 0.137 −0.187 ** −0.325 ** 0.153 −0.002 −0.155
(0.120) (0.091) (0.151) (0.106) (0.090) (0.139)

£25,000 to £49,999 0.00959 −0.103 −0.112 0.115 0.265 *** 0.150
(0.128) (0.115) (0.172) (0.100) (0.102) (0.143)

£50,000 to £99,999 0.495 ** −0.453 *** −0.948 *** 0.230 * 0.381 ** 0.150
(0.214) (0.175) (0.276) (0.131) (0.155) (0.203)

£100,000 or more 0.155 0.015 −0.140 0.244 0.370 0.126
(0.315) (0.371) (0.486) (0.213) (0.327) (0.390)

Do not know −0.768 *** −0.799 *** −0.031 −0.063 0.151 0.213
(0.173) (0.134) (0.219) (0.212) (0.173) (0.256)

Prefer not to say −0.371 *** −0.481 *** −0.111 −0.154 0.071 0.226
(0.122) (0.108) (0.163) (0.125) (0.117) (0.167)

Never married −0.086 −0.053 0.034 −0.007 0.098 0.105
(0.137) (0.106) (0.173) (0.115) (0.102) (0.154)

Divorced or separated 0.121 −0.223 * −0.344 −0.127 −0.076 0.051
(0.175) (0.132) (0.219) (0.145) (0.140) (0.202)

Widowed −0.289 −0.127 0.162 −0.132 0.134 0.266
(0.211) (0.175) (0.273) (0.201) (0.162) (0.258)

Secondary education 0.373 *** 0.273 ** −0.100 0.0206 0.072 0.051
(0.134) (0.116) (0.177) (0.134) (0.132) (0.184)
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Table A5. Cont.

Selection Response
Variable M F ∆ M F ∆

University 0.724 *** 0.624 *** −0.100 0.195 0.153 −0.042
(0.160) (0.136) (0.210) (0.148) (0.148) (0.197)

Child 0.292 ** 0.075 −0.217 −0.003 −0.161 −0.158
(0.127) (0.105) (0.165) (0.099) (0.100) (0.141)

Mortgage 0.133 0.111 −0.0217 −0.0662 −0.101 −0.0345
(0.124) (0.103) (0.161) (0.092) (0.093) (0.131)

City −0.100 0.138 0.238 * −0.094 −0.143 * −0.049
(0.100) (0.085) (0.131) (0.083) (0.082) (0.116)

South East (not London) 0.204 0.225 0.022 0.031 −0.132 −0.163
(0.203) (0.175) (0.269) (0.154) (0.163) (0.224)

South West 0.072 0.110 0.038 0.043 0.070 0.0264
(0.226) (0.185) (0.291) (0.175) (0.183) (0.252)

East of England 0.253 0.126 −0.127 −0.109 −0.387 ** −0.278
(0.217) (0.195) (0.294) (0.172) (0.182) (0.250)

North East 0.085 0.236 0.151 −0.408 ** −0.731 * −0.323
(0.237) (0.222) (0.324) (0.205) (0.237) (0.313)

North West 0.143 0.244 0.101 0.279 * −0.060 −0.339
(0.207) (0.170) (0.267) (0.168) (0.174) (0.241)

East Midlands −0.0544 0.155 0.209 0.059 −0.200 −0.259
(0.222) (0.199) (0.299) (0.187) (0.193) (0.269)

West Midlands 0.468 ** 0.385 * −0.083 −0.447 ** −0.230 0.217
(0.222) (0.204) (0.304) (0.176) (0.187) (0.256)

Yorkshire and the Humber 0.058 −0.020 −0.078 −0.445 ** −0.019 0.426 *
(0.217) (0.184) (0.285) (0.184) (0.181) (0.258)

Scotland 0.201 0.276 * 0.075 −0.036 −0.086 −0.050
(0.181) (0.149) (0.234) (0.131) (0.141) (0.192)

Wales 0.045 0.320 ** 0.274 −0.137 −0.179 −0.042
(0.183) (0.152) (0.238) (0.136) (0.144) (0.199)

Northern Ireland 0.114 0.431 *** 0.316 0.061 −0.163 −0.225
(0.194) (0.158) (0.251) (0.138) (0.149) (0.203)

Confidence managing money −0.053 −0.205 −0.152 −0.417 *** −0.103 0.313
(0.157) (0.135) (0.206) (0.151) (0.138) (0.203)

Confidence decision fin. prods. 0.005 0.105 0.100 0.139 0.230 * 0.091
(0.139) (0.117) (0.181) (0.136) (0.121) (0.182)

Confidence with numbers 0.257 0.782 *** 0.525 *** 0.330 ** −0.069 −0.399 *
(0.157) (0.115) (0.194) (0.154) (0.150) (0.208)

Confidence planning −0.198 −0.108 0.0902 0.187 0.073 −0.114
(0.145) (0.106) (0.180) (0.122) (0.105) (0.161)

Living for today 0.0780 −0.073 −0.151 −0.141 0.171 * 0.312 **
(0.110) (0.096) (0.147) (0.0885) (0.094) (0.129)

No fin.diff. −0.0521 −0.029 0.0229 −0.0758 −0.035 0.0407
(0.106) (0.081) (0.133) (0.0909) (0.084) (0.124)

Too busy for fin. Matters 0.198 0.365 *** 0.167 −0.154 −0.022 0.132
(0.126) (0.126) (0.178) (0.112) (0.120) (0.163)

Hate to borrow −0.150 0.066 0.216 0.0427 0.186 ** 0.143
(0.110) (0.092) (0.144) (0.089) (0.091) (0.127)

Internet Banking 0.005 0.131 0.126 0.238 *** 0.181 ** −0.0574
(0.101) (0.087) (0.133) (0.0863) (0.084) (0.120)

Tracking investments 0.149 −0.052 −0.201 −0.046 0.029 0.075
(0.110) (0.117) (0.161) (0.104) (0.113) (0.153)

Saving money 0.320 *** 0.100
(0.117) (0.099) (0.154) (0.113) (0.103) (0.151)

Risky investments 0.481 *** 0.476 *** −0.005 −0.058 0.116 0.174
(0.109) (0.103) (0.150) (0.086) (0.096) (0.127)

In charge of HH money −0.014 0.077 0.091 0.149 −0.092 −0.241 *
(0.118) (0.094) (0.151) (0.102) (0.094) (0.139)

Principal income earner −0.105 −0.037 0.068 −0.218 * 0.138 0.356 **
(0.124) (0.088) (0.152) (0.111) (0.086) (0.141)

Buy on impulse 0.049 −0.057 −0.106 −0.082 −0.190 ** −0.108
(0.103) (0.084) (0.133) (0.0838) (0.082) (0.117)

Adjust to financial situation 0.034 0.357 *** 0.323 ** 0.052 0.236 ** 0.184
(0.114) (0.107) (0.157) (0.105) (0.118) (0.157)

Peer emulation 0.041 0.071 0.030 −0.266 *** −0.081 0.185
(0.118) (0.108) (0.159) (0.100) (0.101) (0.142)

Keep track of personal income 0.234 * 0.022 −0.212 −0.087 0.174 0.261
(0.126) (0.114) (0.170) (0.111) (0.114) (0.159)
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Table A5. Cont.

Selection Response
Variable M F ∆ M F ∆

Constant 0.158 −0.742 ** −0.900 * −0.080 −0.490 −0.409
(0.375) (0.305) (0.481) (0.336) (0.377) (0.460)

ρ −0.504 ***
(0.137)

Log-likelihood −4999.673
Observations 5774

Selected in 4680
Selected out 1094

Note: Results are obtained using the model in Section 3.2. Reference categories: 18–24 years old, income less than
£25,000, married, no formal education, London. M and F refer to the male and female subsamples, respectively; ∆
indicates the difference in the estimates between female and male subsamples. ***, **, and * indicate statistical
significance at the 1%, 5%, and 10% levels, respectively. Robust standard errors are reported in parenthesis.
Sampling weights are used.

Table A6. Estimation results question G.

Selection Response
Variable M F ∆ M F ∆

Dkbankstat −1.115 ***
(0.080)

Dkattitude −0.166 **
(0.0832)

25 to 44 −0.085 0.120 0.205 0.089 0.181 0.092
(0.172) (0.125) (0.212) (0.144) (0.119) (0.187)

45 to 64 0.192 0.265 * 0.073 0.582 *** 0.550 *** −0.032
(0.173) (0.141) (0.222) (0.150) (0.137) (0.202)

65 to 64 0.315 0.466 ** 0.151 0.533 *** 0.493 ** −0.039
(0.211) (0.184) (0.279) (0.198) (0.184) (0.268)

75 or more 0.031 0.500 ** 0.469 0.735 *** 0.756 *** 0.0204
(0.245) (0.196) (0.314) (0.237) (0.210) (0.315)

Unemployed 0.179 −0.190 ** −0.369 ** 0.080 0.106 0.026
(0.123) (0.091) (0.154) (0.116) (0.093) (0.149)

£25,000 to £49,999 0.138 −0.105 −0.242 0.152 0.252 ** 0.100
(0.130) (0.114) (0.172) (0.109) (0.106) (0.151)

£50,000 to £99,999 0.625 *** −0.235 −0.860 *** 0.313 ** 0.416 ** 0.103
(0.194) (0.182) (0.266) (0.136) (0.164) (0.213)

£100,000 or more 0.095 0.097 0.002 0.267 0.610 * 0.343
(0.336) (0.389) (0.514) (0.193) (0.321) (0.374)

Do not know −0.874 *** −1.001 *** −0.127 0.0264 0.416 ** 0.389
(0.178) (0.134) (0.223) (0.247) (0.164) (0.290)

Prefer not to say −0.188 −0.504 *** −0.317 * −0.120 0.237 ** 0.357 **
(0.121) (0.110) (0.163) (0.130) (0.120) (0.176)

Never married −0.075 −0.114 −0.038 0.079 0.150 0.071
(0.151) (0.106) (0.185) (0.119) (0.107) (0.160)

Divorced or separated 0.222 −0.242 * −0.464 ** −0.056 0.042 0.098
(0.183) (0.132) (0.225) (0.159) (0.137) (0.210)

Widowed −0.199 −0.046 0.153 0.022 −0.260 −0.281
(0.224) (0.171) (0.282) (0.218) (0.158) (0.270)

Secondary education 0.374 *** 0.342 *** −0.032 0.119 0.191 0.072
(0.135) (0.118) (0.179) (0.151) (0.148) (0.207)

University 0.701 *** 0.562 *** −0.139 0.266 0.482 *** 0.216
(0.161) (0.138) (0.211) (0.166) (0.167) (0.226)

Child 0.230 * 0.065 −0.164 −0.266 ** −0.303 *** −0.037
(0.122) (0.103) (0.160) (0.104) (0.103) (0.146)

Mortgage −0.102 0.107 0.209 0.099 0.067 −0.032
(0.122) (0.103) (0.159) (0.095) (0.099) (0.136)

City −0.0570 0.094 0.151 −0.269 *** −0.130 0.139
(0.098) (0.085) (0.130) (0.089) (0.083) (0.122)

South East (not London) 0.087 0.091 0.004 0.171 −0.031 −0.202
(0.198) (0.175) (0.265) (0.156) (0.169) (0.230)

South West 0.165 −0.012 −0.176 0.124 0.367 * 0.242
(0.221) (0.185) (0.288) (0.177) (0.191) (0.260)
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Table A6. Cont.

East of England 0.332 −0.024 −0.356 0.090 −0.064 −0.154
(0.213) (0.192) (0.287) (0.186) (0.186) (0.263)

North East 0.325 −0.037 −0.362 −0.221 0.088 0.309
(0.252) (0.222) (0.336) (0.227) (0.253) (0.340)

North West 0.364 * 0.102 −0.262 0.245 0.059 −0.186
(0.211) (0.175) (0.273) (0.175) (0.181) (0.251)

East Midlands −0.048 −0.016 0.03 0.414 ** 0.157 −0.257
(0.219) (0.200) (0.296) (0.198) (0.195) (0.277)

West Midlands 0.588 *** 0.178 −0.410 −0.211 −0.211 −0.000
(0.209) (0.196) (0.286) (0.179) (0.199) (0.267)

Yorkshire and the Humber 0.214 −0.094 −0.308 −0.359 * 0.127 0.486 *
(0.209) (0.187) (0.281) (0.190) (0.181) (0.262)

Scotland 0.387 ** 0.080 −0.307 0.239 * 0.112 −0.127
(0.176) (0.150) (0.231) (0.142) (0.147) (0.204)

Wales 0.263 0.223 −0.040 0.051 0.054 0.003
(0.180) (0.152) (0.235) (0.144) (0.151) (0.209)

Northern Ireland 0.218 0.206 −0.013 0.407 *** −0.062 −0.469 **
(0.188) (0.157) (0.245) (0.150) (0.157) (0.216)

Confidence managing money −0.068 −0.280 ** −0.212 −0.352 ** 0.142 0.494 **
(0.164) (0.135) (0.212) (0.156) (0.143) (0.211)

Confidence decision fin. prods. 0.159 0.132 −0.026 −0.272 ** −0.043 0.229
(0.136) (0.120) (0.182) (0.138) (0.124) (0.186)

Confidence with numbers 0.181 0.703 *** 0.522 *** 0.638 *** 0.196 −0.442 **
(0.156) (0.118) (0.195) (0.162) (0.147) (0.211)

Confidence planning −0.097 −0.029 0.068 0.202 * −0.158 −0.360 **
(0.138) (0.114) (0.179) (0.120) (0.114) (0.166)

Living for today −0.016 −0.104 −0.089 −0.128 0.127 0.255 *
(0.107) (0.097) (0.144) (0.0952) (0.098) (0.137)

No fin. diff. −0.148 −0.009 0.139 −0.138 −0.043 0.095
(0.105) (0.085) (0.135) (0.095) (0.088) (0.129)

Too busy for fin. Matters 0.301 ** 0.404 *** 0.103 −0.313 *** −0.164 0.149
(0.132) (0.125) (0.181) (0.112) (0.116) (0.161)

Hate to borrow −0.081 0.036 0.116 −0.014 −0.005 0.009
(0.107) (0.093) (0.142) (0.095) (0.093) (0.132)

Internet Banking 0.106 0.088 −0.018 0.226 ** 0.204 ** −0.022
(0.099) (0.089) (0.132) (0.089) (0.088) (0.125)

Tracking investments 0.195 * −0.030 −0.225 0.021 0.428 *** 0.407 ***
(0.112) (0.118) (0.162) (0.107) (0.115) (0.157)

Saving money 0.233 * 0.184 * −0.049 0.026 −0.040 −0.066
(0.120) (0.096) (0.153) (0.119) (0.106) (0.159)

Risky investments 0.410 *** 0.526 *** 0.116 −0.054 0.116 0.170
(0.124) (0.103) (0.161) (0.092) (0.094) (0.131)

In charge of HH money 0.019 −0.002 −0.0208 0.141 −0.039 −0.180
(0.116) (0.092) (0.148) (0.107) (0.097) (0.144)

Principal income earner −0.069 −0.015 0.053 −0.218 * 0.037 0.256 *
(0.141) (0.088) (0.167) (0.113) (0.089) (0.144)

Buy on impulse 0.157 −0.020 −0.177 −0.111 −0.059 0.052
(0.105) (0.082) (0.133) (0.093) (0.082) (0.124)

Adjust to financial situation 0.204 * 0.388 *** 0.184 0.102 0.165 0.064
(0.112) (0.108) (0.156) (0.107) (0.116) (0.157)

Peer emulation 0.020 0.034 0.0137 −0.490 *** −0.276 *** 0.214
(0.120) (0.103) (0.158) (0.100) (0.099) (0.141)

Keep track of personal income 0.109 0.083 −0.026 −0.127 −0.210 * −0.083
(0.129) (0.112) (0.170) (0.118) (0.114) (0.165)

Constant −0.415 −0.578 * −0.163 0.211 −0.729 * −0.940 *
(0.404) (0.304) (0.501) (0.352) (0.383) (0.489)

ρ −0.674 ***
(0.096)

Log-likelihood −4551.03
Observations 5774

Selected in 4598
Selected out 1176

Note: Results are obtained using the model in Section 3.2. Reference categories: 18–24 years old, income less than
£25,000, married, no formal education, London. M and F refer to the male and female subsamples, respectively; ∆
indicates the difference in the estimates between female and male subsamples. ***, **, and * indicate statistical
significance at the 1%, 5%, and 10% levels, respectively. Robust standard errors are reported in parenthesis.
Sampling weights are used.
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Appendix C. Predictions: Alternative Models

Table A7. Predictions of the probability of answering correctly when treating DK as missing.

All Data Selected out

TOT M F ∆ TOT M F ∆

I 0.6991 0.6942 0.7039 0.0098 0.6719 0.6781 0.6685 −0.0096
(0.0040) (0.0062) (0.0051) (0.0080) (0.0069) (0.0121) (0.0083) (0.0147)

SI 0.7900 0.7726 0.8068 0.0342 *** 0.7374 0.6986 0.7672 0.0685 ***
(0.0034) (0.0057) (0.0036) (0.0068) (0.0070) (0.0128) (0.0072) (0.0147)

CI 0.5120 0.5509 0.5744 −0.0765 *** 0.4155 0.4503 0.3955 −0.0548 ***
(0.0034) (0.0049) (0.0044) (0.0066) (0.0073) (0.0123) (0.0089) (0.0152)

G 0.6294 0.6431 0.6162 −0.0269 *** 0.5418 0.5612 0.5296 −0.0314 *
(0.0043) (0.0066) (0.0055) (0.0086) (0.0090) (0.0154) (0.0110) (0.0190)

Note: The table shows the prediction of the probability of giving a correct answer obtained from the data when
treating the DK answers as missing, using a probit model. Robust standard errors are reported in parenthesis. ***,
and * indicate statistical significance at the 1%, and 10% levels, respectively. TOT, M, and F refer to the entire
sample and the male and female subsamples, respectively; ∆ indicates the difference in the prediction for the
female and male subsamples. To produce the statistics, sampling weights are used.

Table A8. Predictions of the probability of answering correctly when treating DK as incorrect answers.

All Data Selected out

TOT M F ∆ TOT M F ∆

I 0.5182 0.5215 0.4763 −0.0852 *** 0.4044 0.4046 0.3814 −0.0642 ***
(0.0041) (0.0062) (0.0054) (0.0082) (0.0068) (0.0119) (0.0082) (0.0144)

SI 0.6082 0.6212 0.5957 −0.0255 *** 0.4548 0.4515 0.4574 0.0059
(0.0042) (0.0066) (0.0054) (0.0085) (0.0077) (0.0128) (0.0094) (0.0159)

CI 0.4370 0.4905 0.3852 −0.1052 *** 0.2951 0.3419 0.2682 −0.0737 ***
(0.0036) (0.0052) (0.0048) (0.0071) (0.0073) (0.0128) (0.0086) (0.0154)

G 0.5242 0.5582 0.4913 −0.0669 *** 0.3649 0.3988 0.3437 −0.0552 ***
(0.0045) (0.0067) (0.0060) (0.0090) (0.0088) (0.0148) (0.0108) (0.0183)

Note: The table shows the prediction of the probability of giving a correct answer obtained from the data when
treating DK as incorrect answers, using a probit model. Robust standard errors are reported in parenthesis. ***
indicates statistical significance at the 1% level. TOT, M, and F refer to the entire sample and the male and female
subsamples, respectively; ∆ indicates the difference in the prediction for the female and male subsamples. To
produce the statistics, sampling weights are used.

Appendix D. Guidelines for Handling DK in Empirical Applications

Here are the different steps to follow for applying the estimation approach used in
this article:

1. Generate a new variable, say v, taking the value 0 if the DK option is chosen and 1 if
an answer (either correct or incorrect) is given.

2. Evaluate some plausible exclusion restrictions for the selection equation. An exclusion
restriction is a variable that reasonably can influence the selection process but does
not directly affect the level of financial literacy.

3. Choose some explanatory variables for the selection and the response equations.
4. Estimate the model. The estimates in this article are obtained using the Stata command

“heckprobit”.

Notes
1 The literature on risk is not unanimous about gender differences in attitude to risk and uncertainty. See the meta-analysis by

Filippin and Crosetto (2016) for a review on gender and risk.
2 There are assessments of financial literacy based on sets of more than three questions (see Yakoboski et al. (2022) and references

therein).
3 The Financial Capability Survey was commissioned initially in 2005 by the Financial Services Authority. However, the questions

in the subsequent editions are quite different with respect to the original one.
4 After data cleaning, our final sample comprises 5774 observations. The details of the filtering procedure are available upon request.
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5 Since this is the only open-ended question, we “discretise” the answers to produce Figure 2 and test hypotheses. We group the
observations into four categories: “Less than 102”, “102” (the correct answer), “More than 102”, “Do not know”.

6 We will use ‘they’, along with their derivative forms (‘them’, ‘their’, ‘theirs’, ‘themselves’), as a gender-neutral third-person pronoun.
7 This is equivalent to saying that the subsample of those who choose the DK option is not selected at random but is characterised

by specific factors that are either abundant or scarce compared to the entire population.
8 Table A2 displays a cross-tabulation of responses to the three financial literacy questions.
9 Appendix D details the data manipulation used to apply this approach.

10 Such a test would have been unfeasible, had we estimated the model for males and females separately because the estimated
coefficients would have been divided by two different unknown standard deviations, as normalisation to 1 of the error term
variance is required for identification of probit models.

11 The statements and questions used are: “When it comes to money, I prefer to live for today rather than plan for tomorrow”;
“Nothing I do will make much difference to my financial situations”; “I am too busy to sort out my finances at the moment”; “I
hate to borrow—I would much rather save up in advance”; “Thinking about my financial situation makes me anxious”; “Keep
track of your and your partner/spouse’s income and expenditure”; “Shop around in order to make your money go further”; and
“How much, if at all, do you shop around for better deals on bank or savings accounts”.

12 Starting from the 2018 wave of this survey, the question about holding an A-level mathematics is no longer included. Therefore,
we cannot verify whether a declared confidence in mathematics corresponds to an effective competence. The question was part
of the previous wave in 2015, revealing that the proportion of males holding an A-level in maths is slightly higher than females,
with the difference being mildly significant (Design-based F(1, 2949) = 2.7942, p-value = 0.0947).

13 The survey lacks a question that provides a comprehensive picture of attitude toward risk. However, we do not anticipate
individuals with a greater affinity for risk to be more or less financially literate than risk-averse individuals, except for a more
pronounced inclination to respond to the question, as observed.

14 In both cases, the selection equation disappears and there is one equation only to estimate. In both cases, the dependent variable
is binary taking the value 1 if a correct answer is given. In the former case, the dependent variable takes the value 0 when an
incorrect answer is provided (it is missing if DK is selected); in the latter case, it takes the value 0 when either an incorrect answer
or a DK answer is given. Given the binary nature of the dependent variable, a probit model is used to estimate the data.

15 https://commonslibrary.parliament.uk/research-briefings/cbp-9780/, accessed on 27 May 2024. Our findings support the
government’s focus on numeracy in education, highlighting the need for interventions to boost confidence in mathematical and
financial decision-making, particularly among females. https://www.gov.uk/government/speeches/pm-speech-on-improving-
attainment-in-mathematics-17-april-2023, accessed on 27 May 2024. According to data from the UNESCO Institute for Statistics,
in 2022, only 26% of UK graduates came from science, technology, engineering, and mathematics (STEM) courses (https://www.
statista.com/chart/22927/share-and-total-number-of-stem-graduates-by-country/, accessed on 27 May 2024). Moreover, UK
STEM courses are predominantly taken by international students, particularly from China, Malaysia, and Hong Kong, according
to the Higher Education Statistics Agency (HESA) (https://committees.parliament.uk/writtenevidence/49438/pdf/, accessed
on 27 May 2024). These students are likely to return home after graduation, prompting fears of a future skills shortage in the UK,
especially with post-study work rights for international students now severely limited.

References
Agnew, Julie R., Lisa R. Anderson, Jeffrey R. Gerlach, and Lisa R. Szykman. 2008. Who chooses annuities? An experimental

investigation of the role of gender, framing, and defaults. American Economic Review 98: 418–22. [CrossRef]
Akerlof, George A., and Rachel E. Kranton. 2000. Economics and identity. The Quarterly Journal of Economics 115: 715–53. [CrossRef]
Angrisani, Marco, and Maria Casanova. 2021. What you think you know can hurt you: Under/over confidence in financial knowledge

and preparedness for retirement. Journal of Pension Economics and Finance 20: 516–31. [CrossRef]
Aristei, David, and Manuela Gallo. 2022. Assessing gender gaps in financial knowledge and self-confidence: Evidence from

international data. Finance Research Letters 46: 102200. [CrossRef]
Atkinson, Adele, and Flore-Anne Messy. 2011. Assessing financial literacy in 12 countries: An OECD/INFE international pilot exercise.

Journal of Pension Economics and Finance 10: 657–65. [CrossRef]
Bacon, Philomena M., Anna Conte, and Peter G. Moffatt. 2024. Gender and gambling preference. Applied Economics 56: 426–39.

[CrossRef]
Barber, Brad M., and Terrance Odean. 2001. Boys will be boys: Gender, overconfidence, and common stock investment. The Quarterly

Journal of Economics 116: 261–92. [CrossRef]
Becker, Gary S. 1974. A theory of social interactions. Journal of Political Economy 82: 1063–93. [CrossRef]
Behrman, Jere R., Olivia S. Mitchell, Cindy K. Soo, and David Bravo. 2012. How financial literacy affects household wealth

accumulation. American Economic Review 102: 300–4. [CrossRef]
Boisclair, David, Annamaria Lusardi, and Pierre-Carl Michaud. 2017. Financial literacy and retirement planning in Canada. Journal of

Pension Economics Andfinance 16: 277–96. [CrossRef]
Boyle, Patricia A., Lei Yu, Robert S. Wilson, Keith Gamble, Aron S. Buchman, and David A. Bennett. 2012. Poor Decision Making Is a

Consequence of Cognitive Decline among Older Persons without Alzheimer’s Disease or Mild Cognitive Impairment. PLoS ONE
7: 1–5. [CrossRef] [PubMed]

https://commonslibrary.parliament.uk/research-briefings/cbp-9780/
https://www.gov.uk/government/speeches/pm-speech-on-improving-attainment-in-mathematics-17-april-2023
https://www.gov.uk/government/speeches/pm-speech-on-improving-attainment-in-mathematics-17-april-2023
https://www.statista.com/chart/22927/share-and-total-number-of-stem-graduates-by-country/
https://www.statista.com/chart/22927/share-and-total-number-of-stem-graduates-by-country/
https://committees.parliament.uk/writtenevidence/49438/pdf/
http://doi.org/10.1257/aer.98.2.418
http://dx.doi.org/10.1162/003355300554881
http://dx.doi.org/10.1017/S1474747219000131
http://dx.doi.org/10.1016/j.frl.2021.102200
http://dx.doi.org/10.1017/S1474747211000539
http://dx.doi.org/10.1080/00036846.2023.2168609
http://dx.doi.org/10.1162/003355301556400
http://dx.doi.org/10.1086/260265
http://dx.doi.org/10.1257/aer.102.3.300
http://dx.doi.org/10.1017/S1474747215000311
http://dx.doi.org/10.1371/journal.pone.0043647
http://www.ncbi.nlm.nih.gov/pubmed/22916287


Int. J. Financial Stud. 2024, 12, 76 28 of 29

Brown, Meta, John Grigsby, Wilbert Van Der Klaauw, Jaya Wen, and Basit Zafar. 2016. Financial education and the debt behavior of the
young. The Review of Financial Studies 29: 2490–522. [CrossRef]

Bucher-Koenen, Tabea, and Annamaria Lusardi. 2011. Financial literacy and retirement planning in Germany. Journal of Pension
Economics andFinance 10: 565–84. [CrossRef]

Bucher-Koenen, Tabea, Annamaria Lusardi, Rob Alessie, and Maarten Van Rooij. 2017. How financially literate are women? An
overview and new insights. Journal of Consumer Affairs 51: 255–83. [CrossRef]

Bucher-Koenen, Tabea, Rob J. Alessie, Annamaria Lusardi, and Maarten Van Rooij. 2021. Fearless Woman: Financial Literacy and Stock
Market Participation. Technology report. Cambridge, MA: National Bureau of Economic Research.

Bumcrot, Christopher B., Judy Lin, and Annamaria Lusardi. 2011. The Geography of Financial Literacy. RAND Working Paper Series
No. WR-893- SSA Financial Literacy Research Consortium. Whitewater: Financial Literacy Center.

Charness, Gary, and Uri Gneezy. 2012. Strong Evidence for Gender Differences in Risk Taking. Journal of Economic Behavior and
Organization 83: 50–58. [CrossRef]

Chen, Zibei, and James C. Garand. 2018. On the gender gap in financial knowledge: Decomposing the effects of don’t know and
incorrect responses. Social Science Quarterly 99: 1551–71. [CrossRef]

Chu, Zhong, Zhengwei Wang, Jingjian Xiao, and Weiqiang Zhang. 2017. Financial literacy, portfolio choice and financial well-being.
Social Indicators Research 132: 799–820. [CrossRef]

Croson, Rachel, and Uri Gneezy. 2009. Gender differences in preferences. Journal of Economic Literature 47: 448–74. [CrossRef]
Cucinelli, Doriana, Paolo Trivellato, and Mariangela Zenga. 2019. Financial literacy: The role of the local context. Journal of Consumer

Affairs 53: 1874–919. [CrossRef]
Farrell, Lisa, Tim R. L. Fry, and Leonora Risse. 2016. The significance of financial self-efficacy in explaining women’s personal finance

behaviour. Journal of Economic Psychology 54: 85–99. [CrossRef]
Filippin, Antonio, and Paolo Crosetto. 2016. A Reconsideration of Gender Differences in Risk Attitudes. Management Science 62:

3138–60. [CrossRef]
Finke, Michael S., John S. Howe, and Sandra J. Huston. 2017. Old age and the decline in financial literacy. Management Science 63:

213–30. [CrossRef]
Fonseca, Raquel, Kathleen J. Mullen, Gema Zamarro, and Julie Zissimopoulos. 2012. What explains the gender gap in financial literacy?

The role of household decision making. Journal of Consumer Affairs 46: 90–106. [CrossRef] [PubMed]
Guiso, Luigi, and Luana Zaccaria. 2023. From patriarchy to partnership: Gender equality and household finance. Journal of Financial

Economics 147: 573–95. [CrossRef]
Hermansson, Cecilia, Sara Jonsson, and Lu Liu. 2022. The medium is the message: Learning channels, financial literacy, and stock

market participation. International Review of Financial Analysis 79: 101996. [CrossRef]
Hospido, Laura, Nagore Iriberri, and Margarita Machelett. 2023. Gender Gaps in Financial Literacy: A Multi-Arm RCT to Break the

Response Bias in Surveys. IZA Discussion Papers 16628. Bonn: Institute of Labor Economics (IZA).
Hsu, Joanne W., and Robert Willis. 2013. Dementia risk and financial decision making by older households: The impact of information.

Journal of Human Capital 7: 340–77. [CrossRef]
Hung, Angela, Joanne Yoong, and Elizabeth Brown. 2012. Empowering Women Through Financial Awareness and Education. OECD

Working Papers on Finance, Insurance and Private Pensions 14. Paris: OECD Publishing.
Jappelli, Tullio, and Mario Padula. 2013. Investment in financial literacy and saving decisions. Journal of Banking and Finance 37:

2779–92. [CrossRef]
Kim, Namhoon, and Travis P. Mountain. 2019. Financial knowledge and “Don’t Know” response. Journal of Consumer Affairs 53:

1948–69. [CrossRef]
Klapper, Leora, and Annamaria Lusardi. 2020. Financial literacy and financial resilience: Evidence from around the world. Financial

Management 49: 589–614. [CrossRef]
Klapper, Leora, and Georgios A. Panos. 2011. Financial literacy and retirement planning: The Russian case. Journal of Pension Economics

and Finance 10: 599–618. [CrossRef]
Krosnick, Jon A., and Stanley Presser. 2010. Question and Questionnaire Design. In Handbook of Survey Research, 2nd ed. Edited by

James D. Wright and Peter V. Marsden. West Yorkshire: Emerald Group.
Lina Gálvez-Muñoz, Paula Rodríguez-Modroño, and Mónica Domínguez-Serrano. 2011. Work and Time Use By Gender: A New

Clustering of European Welfare Systems. Feminist Economics 17: 125–57. [CrossRef]
Lizotte, Mary-Kate, and Andrew H. Sidman. 2009. Explaining the gender gap in political knowledge. Politics and Gender 5: 127–51.

[CrossRef]
Lusardi, Annamaria. 2019. Financial literacy and the need for financial education: Evidence and implications. Swiss Journal of Economics

and Statistics 155: 1–8. [CrossRef]
Lusardi, Annamaria, and Olivia S. Mitchell. 2008. Planning and financial literacy: How do women fare? American Economic Review 98:

413–7. [CrossRef]
Lusardi, Annamaria, and Olivia S. Mitchell. 2009. Financial literacy: Evidence and implications for financial education. Trends and

Issues: 155: 1–10. [CrossRef]
Lusardi, Annamaria, and Olivia S. Mitchell. 2011a. Financial Literacy and Planning: Implications for Retirement Wellbeing. Working Paper

17078. Cambridge, MA: National Bureau of Economic Research.
Lusardi, Annamaria, and Olivia S. Mitchell. 2011b. Financial literacy around the world: An overview. Journal of Pension Economics and

Finance 10: 497–508. [CrossRef]

http://dx.doi.org/10.1093/rfs/hhw006
http://dx.doi.org/10.1017/S1474747211000485
http://dx.doi.org/10.1111/joca.12121
http://dx.doi.org/10.1016/j.jebo.2011.06.007
http://dx.doi.org/10.1111/ssqu.12520
http://dx.doi.org/10.1007/s11205-016-1309-2
http://dx.doi.org/10.1257/jel.47.2.448
http://dx.doi.org/10.1111/joca.12270
http://dx.doi.org/10.1016/j.joep.2015.07.001
http://dx.doi.org/10.1287/mnsc.2015.2294
http://dx.doi.org/10.1287/mnsc.2015.2293
http://dx.doi.org/10.1111/j.1745-6606.2011.01221.x
http://www.ncbi.nlm.nih.gov/pubmed/23049140
http://dx.doi.org/10.1016/j.jfineco.2023.01.002
http://dx.doi.org/10.1016/j.irfa.2021.101996
http://dx.doi.org/10.1086/674105
http://dx.doi.org/10.1016/j.jbankfin.2013.03.019
http://dx.doi.org/10.1111/joca.12275
http://dx.doi.org/10.1111/fima.12283
http://dx.doi.org/10.1017/S1474747211000503
http://dx.doi.org/10.1080/13545701.2011.620975
http://dx.doi.org/10.1017/S1743923X09000130
http://dx.doi.org/10.1186/s41937-019-0027-5
http://dx.doi.org/10.1257/aer.98.2.413
http://dx.doi.org/10.1186/s41937-019-0027-5
http://dx.doi.org/10.1017/S1474747211000448


Int. J. Financial Stud. 2024, 12, 76 29 of 29

Lusardi, Annamaria, and Olivia S. Mitchell. 2017. How ordinary consumers make complex economic decisions: Financial literacy and
retirement readiness. Quarterly Journal of Finance 7: 1750008. [CrossRef]

Lusardi, Annamaria, and Peter Tufano. 2015. Debt literacy, financial experiences, and overindebtedness. Journal of Pension Economics
andFinance 14: 332–68. [CrossRef]

Mondak, Jeffery J. 1999. Reconsidering the measurement of political knowledge. Political Analysis 8: 57–82. [CrossRef]
Mondak, Jeffery J., and Belinda Creel Davis. 2001. Asked and answered: Knowledge levels when we will not take “don’t know” for an

answer. Political Behavior 23: 199–224. [CrossRef]
Money Advice Service. 2020. Financial Capability Survey, 2018, 2nd ed. UK: Colchester, Data Service. SN: 8454. [CrossRef]
OECD. 2023. PISA 2022 Assessment and Analytical Framework. Technology report. Paris: Organisation for Economic Co-operation and

Development.
Perry, Vanessa G., and Marlene D. Morris. 2005. Who is in control? The role of self-perception, knowledge, and income in explaining

consumer financial behavior. Journal of Consumer Affairs 39: 299–313. [CrossRef]
Shefrin, Hersh M., and Richard H. Thaler. 1988. The behavioral life-cycle hypothesis. Economic Inquiry 26: 609–43. [CrossRef]
Stango, Victor, and Jonathan Zinman. 2009. Exponential growth bias and household finance. The Journal of Finance 64: 2807–49.

[CrossRef]
Struckell, Elisabeth M., Pankaj C. Patel, Divesh Ojha, and Pejvak Oghazi. 2022. Financial literacy and self employment—The

moderating effect of gender and race. Journal of Business Research 139: 639–53. [CrossRef]
Tang, Ning, and Andrew Baker. 2016. Self-esteem, financial knowledge and financial behavior. Journal of Economic Psychology 54:

164–76. [CrossRef]
Tinghög, Gustav, Ali Ahmed, Kinga Barrafrem, Thérèse Lind, Kenny Skagerlund, and Daniel Västfjäll. 2021. Gender differences in

financial literacy: The role of stereotype threat. Journal of Economic Behavior andOrganization 192: 405–16. [CrossRef]
Tranfaglia, Anna, Alicia Lloro, and Ellen Merry. 2024. Question Design and the Gender Gap in Financial Literacy. FEDS Notes. Washington,

DC: Board of Governors of the Federal Reserve System.
Van de Ven, Wynand P.M.M., and Bernard M.S. Van Praag. 1981. The demand for deductibles in private health insurance: A probit

model with sample selection. Journal of Econometrics 17: 229–52. [CrossRef]
Van Rooij, Maarten, Annamaria Lusardi, and Rob Alessie. 2011. Financial literacy and stock market participation. Journal of Financial

economics 101: 449–72. [CrossRef]
Van Rooij, Maarten C. J., Annamaria Lusardi, and Rob J. M. Alessie. 2012. Financial literacy, retirement planning and household

wealth. The Economic Journal 122: 449–78. [CrossRef]
Wilmarth, Melissa J., Kyoung Tae Kim, and Tae-Young Pak. 2023. What do we really know about “don’t know”? Re-assessing the

measurement of financial knowledge. Journal of Consumer Affairs 57: 1623–49. [CrossRef]
Yakoboski, Paul, Annamaria Lusardi, and Andrea Hasler. 2022. How Financial Literacy Varies among US Adults: The 2022 TIAA

Institute-GFLEC Personal Finance Index. TIAA Institute Research Paper Series: No. 2022-01. New York: TIAA Institute.
Yeh, Tsung-ming. 2022. An empirical study on how financial literacy contributes to preparation for retirement. Journal of Pension

Economics and Finance 21: 237–59. [CrossRef]
Yeh, Tsung-ming, and Yue Ling. 2022. Confidence in financial literacy, stock market participation, and retirement planning. Journal of

Family and Economic Issues 43: 169–86. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://dx.doi.org/10.1142/S2010139217500082
http://dx.doi.org/10.1017/S1474747215000232
http://dx.doi.org/10.1093/oxfordjournals.pan.a029805
http://dx.doi.org/10.1023/A:1015015227594
http://dx.doi.org/10.5255/UKDA-SN-8454-2
http://dx.doi.org/10.1111/j.1745-6606.2005.00016.x
http://dx.doi.org/10.1111/j.1465-7295.1988.tb01520.x
http://dx.doi.org/10.1111/j.1540-6261.2009.01518.x
http://dx.doi.org/10.1016/j.jbusres.2021.10.003
http://dx.doi.org/10.1016/j.joep.2016.04.005
http://dx.doi.org/10.1016/j.jebo.2021.10.015
http://dx.doi.org/10.1016/0304-4076(81)90028-2
http://dx.doi.org/10.1016/j.jfineco.2011.03.006
http://dx.doi.org/10.1111/j.1468-0297.2012.02501.x
http://dx.doi.org/10.1111/joca.12563
http://dx.doi.org/10.1017/S1474747220000281
http://dx.doi.org/10.1007/s10834-021-09769-1

	Introduction
	Data and Variables
	Data
	Key Variables

	Dealing with DK Answers and the Gender Gap in Financial Literacy
	The Selection Mechanism and Data Recoding
	The Probit Model with Sample Selection

	Estimation Results
	Conclusions
	Appendix A
	Appendix B
	Appendix C
	Appendix D
	References

