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Abstract

Purpose — We aim to investigate the relationship between gender and financial literacy, hypothesizing that a
gender gap in attitude, knowledge and behavior might exist among university students, but it disappears at
higher levels of financial education, particularly due to a talent management program in financial
mathematics.

Design/methodology/approach — We analyze survey data from 229 Hungarian undergraduate university
students specializing in finance. In the multivariate regression models, the independent variables are proxies for
financial literacy and the key variables of interest are gender and participation in a talent management program,
controlling for various socio-economic, psychological and behavioral variables.

Findings — We do not observe any gender gap in financial knowledge and attitudes among undergraduate
finance students. However, female students are approximately 10% less likely than males to explore highly
advantageous financial opportunities, even when all other characteristics like lifestyle, study performance,
psychological traits, attitudes and knowledge are equal. This behavioral gender gap persists even among
students who participate in the talent management program.

Practical implications — We propose that university program designers and finance educators place particular
emphasis on addressing the behavioral aspects of financial literacy through gender-sensitive educational
programs.

Originality/value — We contribute to the literature by comparing finance students’ financial literacy across
knowledge, attitudes and behavior dimensions according to their gender and in a talent management program
participation. Contrary to previous studies, we do not find a gender difference in the first two components,
knowledge and attitudes. However, we provide evidence of a significant behavioral gender gap related to a long-
lasting arbitrage opportunity.
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1. Introduction

Consumers navigate a complex financial landscape shaped by deregulation, product
innovation, and expanded choices. This complexity requires advanced financial literacy to
make informed decisions on credit, borrowing, pension savings, and purchases. Enhanced
financial literacy empowers individuals and supports financial system stability (Fernandes
etal., 2014; Hastings et al., 2013). A recent study of Klapper and Lusardi (2020) spanning 140
countries found that only one-third of adults could be considered financially literate. A
significant gender gap persisted after controlling for age, country, education, and income.

In this paper, we investigate the gender gap in financial literacy within the context of high-
level financial education, focusing on the potential effects of a talent management program in
financial mathematics. Our empirical study covers 229 university students specializing in
finance in Hungary and examines various dimensions (knowledge, attitudes, and behaviors) of
financial literacy. We hypothesize that high-level financial education improves financial
literacy and reduces the gender gap.

In 2019-2022, Hungary’s student loan system presented a unique arbitrage opportunity.
Students could borrow at a 2% interest rate and invest in government bonds yielding 5%. This
risk-free strategy was widely known, easily accessible, and simple to execute. It created a
quasi-natural experiment, allowing analysis of finance students’ knowledge, attitudes, and
real-world financial behavior.

We can assess whether participation in a talent management program in financial
mathematics influenced students’ decisions in this context. Admission requirements to this
three-year program assure that only top performers are selected. Participants strengthen their
skills in mathematics, methodology, and finance beyond the standard curriculum. This may
have enhanced their ability to identify and exploit the arbitrage opportunity.

This study addresses several research gaps. First, while most studies on financial literacy
have primarily focused on financial knowledge (e.g. Klapperet al., 2015; Klapper and Lusardi,
2020; Luksander et al., 2014; Van Rooij et al., 2011), they often overlook other critical
dimensions such as attitudes and behaviors (Atkinson and Messy, 2012). We address this
limitation by conducting a comprehensive analysis across all these dimensions.

Second, financial literacy is typically evaluated in the context of budgeting, saving, borrowing,
and investing (e.g. Brown et al., 2016; Klapper et al., 2015). Few studies addressed more complex
strategies like portfolio optimization and risk management (Van Rooij et al., 2011). We analyze
financial literacy in the context of a student loan arbitrage opportunity involving budgeting,
saving, borrowing, investing, portfolio optimization, and risk management strategies.

Third, while several previous studies analyzed the impact of education on financial literacy
(e.g. Kaiser and Menkhoff, 2020), only a limited number focused on the effects of advanced
financial education (Chmelikov4, 2015). We address this gap by analyzing the financial
behavior of finance majors and assessing the impact of the specialized talent management
program in financial mathematics.

Finally, there is limited empirical evidence regarding gender differences among university
students (Rasoaisi and Kalebe, 2015) and finance students in particular (Moon et al., 2014). In
examining gender differences within this context, our findings indicate no evidence that higher
levels of financial education reduce gender gaps across any dimensions of financial literacy.

We contribute to the literature by comparing university students’ financial literacy across
knowledge, attitude, and behavior based on their gender and participation in a talent management
program. While no gender gaps in knowledge and attitudes are found in our sample, we identify a
persistent and robust gender gap in the behavioral component. Female students, even those with
advanced levels of financial knowledge, are significantly less likely to apply this knowledge to
enhance their well-being. Thus, we conclude that the talent management program in finance, on its
own, is insufficient to bridge the gender gap. To address this issue, the program should be redesigned
or supplemented with gender-specific components that specifically target the behavioral aspects.

In the following sections, we summarize the existing literature on financial literacy and
develop our research hypotheses. Then, we introduce data collection methods, descriptive
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statistics, and the results of multivariate analyses. Finally, we discuss the findings, derive
conclusions, and formulate policy recommendations.

2. Literature review

The term “financial literacy” generally refers to “people’s ability to process economic
information and make informed decisions about financial planning, wealth accumulation,
debt, and pensions” (Lusardi and Mitchell, 2014, p. 6). According to OECD (2020), “financial
literacy is a combination of awareness, knowledge, skills, attitudes, and behaviors necessary to
make sound financial decisions and ultimately achieve individual financial well-being”. It
acknowledges the multiple dimensions of financial literacy and determines the ultimate
objective of policymakers.

2.1 Theoretical background

Theories behind financial literacy encompass a variety of frameworks that emphasize the role
of knowledge, cognitive abilities, and behavioral influences in financial decision-making.
“Human capital theory” posits that financial literacy, as a form of human capital, enhances
individuals’ ability to make informed financial decisions for better economic outcomes
(Lusardi and Mitchell, 2014). Moreover, “Cognitive ability theory” suggests that individuals
with higher cognitive skills are better equipped to understand and apply financial concepts
(Agarwal and Mazumder, 2013). “Behavioral finance theory” incorporates psychological
factors influencing financial decisions, such as attitudes toward risk and time preferences (Falk
et al., 2018; Fernandes et al., 2014). The study of Atkinson and Messy (2012) integrated these
aspects, recognizing that besides knowledge, effective financial decision-making requires also
positive financial attitudes and sound financial behaviors. “Theory of Planned Behavior”
(TPB) developed by Ajzen (1991) asserts that an individual’s intention to perform a behavior is
influenced by their attitudes toward the behavior, subjective norms, and perceived behavioral
control. It suggests that financial behaviors are driven by positive or negative evaluations of
financial activities, social pressures or influences from peers and family, and the individual’s
confidence in their ability (Atkinson and Messy, 2012).

The TPB framework highlights the importance of financial education programs that go
beyond knowledge, fostering positive attitudes and enhancing perceived behavioral control.
Empirical studies confirm TPB’s relevance, showing that individuals with supportive social
environments and strong financial control are more likely to make sound financial decisions
(Fernandes et al., 2014; Lusardi and Mitchell, 2014). Integrating TPB into financial education
can improve financial capability and encourage desirable financial behaviors (Kaiser and
Menkhoff, 2020).

2.2 Empirical literature and hypotheses development

From empirical perspective, financial literacy is usually measured through surveys assessing
the knowledge of basic financial concepts, skills in managing personal finances, and attitudes
toward financial decision-making in budgeting, saving, borrowing, and investing (Atkinson
and Messy, 2012).

Although studies on financial literacy typically focused on financial knowledge (Fernandes
et al., 2014; Klapper et al., 2015; Van Rooij et al., 2011), it encompassed a broader range of
psychological and behavioral aspects. According to the OECD definition (OECD, 2020),
financial literacy included five dimensions such as awareness, knowledge, skills, attitudes, and
behaviors. However, OECD empirical studies measure only three of these: knowledge,
attitude, and behavior (Atkinson and Messy, 2012; OECD/INFE, 2023). Financial knowledge
is generally assessed through multiple-choice basic financial questions. Financial attitude
involves individuals’ perspectives towards money, saving, and financial decisions, influencing
their likelihood to undertake or avoid certain behaviors in planning. Finally, financial behavior



examines how individuals manage their money, including their spending and saving habits and
the degree to which they monitor their finances.

Empirical research consistently revealed significant disparities in financial literacy across
various demographic groups. Studies suggested that limited financial knowledge and
cognitive abilities contributed to significant welfare loss. Individuals with lower cognitive
abilities tended to exhibit suboptimal financial behavior (Agarwal and Mazumder, 2013), and
less sophisticated investors, lacking in financial knowledge, were more prone to making
financial mistakes, resulting in higher transaction costs, elevated interest rates, excessive
borrowing, inadequate saving, and a lack of retirement planning (Bajo and Barbi, 2018; Brown
etal., 2016;, Klapper et al., 2015; Lusardi and Mitchell, 2007). It was also demonstrated that a
higher degree of financial literacy yields clear beneficial effects, a higher level of financial
inclusion (Grohman et al., 2018), and financial knowledge better equipped individuals to
handle macroeconomic shocks (Klapper et al., 2013).

The impact of gender on financial literacy was widely researched and a persistent gender
gap was documented in the literature. Most of these studies focused only on the knowledge
component in specific geographical regions such as Switzerland (Brown and Graf, 2013), the
USA, the Netherlands, Germany, and Switzerland (Lusardi and Mitchell, 2014), China (Moon
et al., 2014), Lesotho (Rasoaisi and Kalebe, 2015). While these studies conclude that women
lag in financial literacy, Wagland and Taylor (2009) examined gender’s impact on financial
literacy among Australian undergraduates but found no conclusive evidence.

Atkinson and Messy (2012) expanded research on financial literacy by incorporating
attitudinal and behavioral dimensions in 14 countries. In the knowledge dimension, males
outperformed females in all countries except Hungary, where no significant gender differences
emerged. In the behavioral dimension, the gender gap narrowed in most countries, as women
scored higher in the attitudinal dimension.

The results of other studies adopting the three-component approach of financial literacy are
mixed. Espinoza-Delgado and Silber (2024) found statistically significant gender differences
in financial knowledge in Argentina and Paraguay, whereas Herdjiono et al. (2018) found no
gender gap in any of the three dimensions in Indonesia.

Researchers explored potential explanations for gender gaps in financial literacy. Agnew
and Cameron-Agnew (2015) argued that financial socialization within the home might be
influenced by gender bias, which over time contributes to differences in financial knowledge
levels. Hospido et al. (2021) discussed the influence of socio-demographic characteristics,
generic skills, interest in or attitudes toward finance, and social norms. Brown and Graf (2013)
found differences in attitudes, as men are usually more interested in finance than women.
Other studies confirmed differences not in knowledge but in behavior, presenting that women
were more risk-averse, less likely to own stocks, and more likely to own fixed-income
securities (Almenberg and Dreber, 2015). Moreover, women were also more financially
fragile and less confident in handling unexpected expenses (Hasler and Lusardi, 2017) and
there was a confidence gap between men and women (Blaschke, 2022). Gender differences in
academic performance could significantly impact financial literacy Females and students with
weaker academic performance were more likely to have lower scores (Barboza et al., 2014).
These findings suggested that a complex interplay of factors underlies gender disparities.

In financial literacy tests, there is usually an option to answer “I do not know.” It was
demonstrated that women chose this option more frequently. However, if we estimate a
counterfactual distribution of answers assuming random answers instead of “I do not know”,
the gender gap in knowledge disappears (Tranfaglia et al., 2024).

Based on these findings, our first hypothesis is as follows:

HI1. Female students have a lower level of financial literacy in terms of attitude,
knowledge, and behavior.

It is widely believed that education plays a pivotal role in enhancing financial literacy.
Numerous studies demonstrated that financial education programs significantly improve
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individuals’ financial knowledge and behaviors (Kaiser and Menkhoff, 2020), higher
academic status and business education positively correlated with financial literacy (Fatoki,
2014; Luksander et al., 2014; Ergiin, 2018; Corsini and Giannelli, 2021). Chmelikova (2015)
concluded that university students scored higher in financial knowledge but also in behavior,
and attitudes than adult population. Atkinson and Messy (2012) highlighted that individuals
with higher education levels were more likely to demonstrate advanced knowledge alongside
positive financial behaviors and attitudes. Yuen et al. (2012) found that a major curriculum
reform in Hong Kong schools created a moderate progress in students’ overall performance in
skills, positive values, and attitudes. The study of Ho and Lee (2023) reported on the positive
effects of foreign language studies on financial literacy.

However, some studies found that more financial education not necessarily led to a higher
level of financial literacy. Mandell (2008) demonstrated that high-school students who studied
personal finance did not have a higher level of financial literacy. Zhu et al. (2019) found that
the level of multidimensional financial literacy among secondary school youth in Hong Kong
was unsatisfactory, financial education programs significantly improved financial literacy but
did not have effects on short-term financial behavior. Zhu and Chou (2020) concluded that
financial literacy among adolescents is influenced mostly by parental financial behaviors.
Parental financial socialization has significant effects on children’s future wellbeing in Hong
Kong (Khan et al., 2023; Lee and Law, 2011; Zhu, 2018).

In line with a vast body of literature, our second hypothesis, which addresses the role of
financial education in financial literacy, is as follows:

H2. A higher level of financial education (participation in a talent management program)
is associated with a higher level of financial literacy in terms of attitude, knowledge,
and behavior.

The question of whether financial education reduces the gender gap has been significantly less
researched. Bae et al. (2022) showed that early financial education could improve women’s
financial knowledge and participation in investment, saving activities. Moreover, tailored
financial education programs could enhance women’s financial literacy (Adiandari, 2023;
Grohmann et al., 2018). Closing the gender gap in financial literacy required a combination of
theoretical knowledge and confidence-building measures (Blaschke, 2022).

Thus, our third hypothesis, which focuses on the role of financial education in mitigating
the gender gap, is as follows:

H3. A higher level of financial education (participation in a talent management program)
is associated with a smaller gender gap in financial literacy in terms of attitude,
knowledge, and behavior.

In our analysis, we assume that the three dimensions of financial literacy we investigate are
mutually self-reinforcing. Consequently, we hypothesize a positive correlation among these
dimensions, whereby improvements in one aspect are likely to enhance the others, creating a
virtuous cycle of financial literacy development.

2.3 The research model

Aligned with cognitive and behavioral theories, we assume financial literacy stems from
individual choices shaped by both rational decision-making and behavioral factors. These
choices originate in childhood, influenced by variables such as age, sex, and family
background, which can have lasting effects. Figure 1 illustrates key factors and their potential
interactions.

Childhood variables (first column) are exogenously given, while choices (second column)
and financial literacy (third column) are endogenous, evolving as the individual matures.
Individual choices, reflected in lifestyle, studies, and psychological traits, serve as mediators
that alter the effects of childhood determinants. The components of financial literacy—
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Figure 1. Factors impacting financial literacy

namely, attitude, knowledge, and behavior—are the final outcome variables of interest.
According to TPB, financial literacy elements interact, with attitude and knowledge shaping
behavior, which then feeds back to influence both. Since behavior directly impacts an
individual’s life, taking financial opportunities requires action. Thus, in our research model,
behavior holds the highest position in the financial literacy hierarchy.

Aligned with our research hypotheses, we focus on two key explanatory variables: sex and
participation in a talent management program. These variables, highlighted in Figure 1, help
examine their potential impact on the financial literacy of finance students.

3. Data and method

To examine the relationship between gender, education, and the components of financial
literacy, we focus on a specific subgroup: third-year undergraduate students majoring in
finance and accounting specializing in Finance at a top university of economics and business in
Hungary. In 2021 and 2022, all finance students were required to fill out a detailed online
survey at the end of a major course as part of an optional exercise incentivized by bonus points.
More than 95% of the students completed the survey, resulting in a representative sample of
229 respondents (131 in 2021 and 98 in 2022). The research was approved by the university’s
ethical committee, and students consented to the use of their anonymous responses for
research. The survey included binary and multiple-choice questions on respondents’ socio-
economic and educational background, open-ended questions to measure their financial
knowledge, Likert-scale questions to measure their attitudes, and binary questions on their
behavior. After data cleaning, variables were defined, and analyses were performed in xlstat.

In line with H1 and H2, our key variables of interest are sex, participation in a talent
management program in financial mathematics, and financial behavior related to borrowing,
investment, and arbitrage (highlighted in Figure 1). We expect that participation in a talent
management program helps to eliminate or mitigate the gender gap in financial literacy,
including attitude, knowledge, and behavior.

The knowledge component of financial literacy is increasingly measured through
standardized questionnaires, especially in cross-country comparisons. However, other
dimensions (e.g. attitudes, behavior) vary widely in empirical research, allowing for
innovation and culturally specific approaches. Following this path, we developed tailored
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measurement methods for the Hungarian context, focusing on finance students’ behavior
regarding a highly subsidized student loan opportunity.

All Hungarian university students were eligible for a free-of-use student loan at an interest
rate well below the treasury bond rate. The monthly loan amount is roughly twice the official
minimum wage, enabling an arbitrage strategy where students could borrow and invest in risk-
free sovereign bonds for substantial arbitrage profit. Upon graduation, they could either repay the
loan immediately to realize the profit or use an income-contingent repayment plan while
leveraging their capital for other purposes, such as homeownership, entrepreneurship, or further
education. Despite these benefits, only 28.1% of students in our sample took out a loan, with just
14% investing part of it in stocks, bonds, cryptocurrencies, or other financial assets. Only 6.9%
invested in Hungarian government bonds, qualifying as arbitrageurs. We assign the highest
financial literacy score to arbitrageurs, followed by investors and borrowers. Most students did
not utilize the subsidized loan, likely due to gaps in the behavioral dimension of financial literacy.

Based on the literature, we hypothesize that female students are less prone to explore
financial opportunities. Individual choices such as participation in a talent management
program might be influenced not only by biological sex but also by broader societal factors
related to gender identity and roles. Although the questionnaire offered several options (female,
male, non-binary, and prefer not to answer), all respondents identified as either female (41.6%)
or male (58.4%). Therefore, throughout the paper, we use “gender” and “sex” interchangeably.

Students in the financial mathematics talent management program underwent a highly
competitive selection process at the start of the three-year program. They then received
advanced training in finance, mathematics, programming, and data analysis in small,
interactive groups led by selected instructors. The program’s impact is shaped by two key
factors: the initial selection of students and the value added by the program itself. However,
distinguishing these effects is inherently challenging. In our sample, about one-fourth of
finance students participated in the program.

The relationship between gender and financial behavior is influenced by multiple factors.
As shown in Figure 1, our multivariate analysis incorporates additional variables. Financial
behavior is shaped by financial knowledge and attitude, both key components of financial
literacy.

To measure knowledge, we adapt the methodology of Atkinson and Messy (2012) with
modifications. Knowledge is assessed separately for savings, loans/student loans, and
arbitrage through multiple-choice questions. Each knowledge variable is scaled on a 0-1
interval, where higher values indicate greater knowledge. An overall knowledge indicator is
then created by averaging the three knowledge scores.

Financial attitude is also a complex and multidimensional latent variable. To measure
students’ attitudes toward arbitrage, we developed a novel method. We presented an old story
on a specific compensation note arbitrage to students, who were then asked to assess various
statements on a four-graded Likert scale. Responses saying “rather agree” and “strongly
agree” were coded as 1, while responses saying “rather not agree” and “not agree” were coded
as zero. Then, the indices were calculated by averaging the scores obtained for each question.
A higher score indicates a more negative attitude toward arbitrage in general.

Control variables affecting financial literacy are either singular variables or composite
indices capturing important socio-demographic or other personal characteristics related to
childhood or adult life. Singular variables are age, expressed in years, and budget surplus,
calculated as the difference between monthly incomes and expenditures and expressed in
Hungarian Forint (HUF). Variables related to time and risk preferences are calculated in line
with Falk et al. (2018) and Horn and Kiss (2020). Patience is the one-month-ahead subjective
discount factor representing time preferences. Risk-taking is measured as the willingness to
play arisky fair game, expressed in HUF, where the maximum amount was 10,000, so a higher
value indicates a higher willingness to take risks. Present biasedness is calculated as the ratio of
the current subjective discount factor to a future subjective discount factor. If this ratio is lower
than one, it indicates present biasedness and, consequently, a tendency to procrastinate.



The background index reflects key socio-economic characteristics of a student’s
upbringing, with higher values indicating more favorable conditions. The independence
index evaluates students based on whether they live separately from parents, have good
financial conditions, and work. Study performance is measured through an index aggregating
grades from two core finance courses.

Aspirations are higher for students planning to pursue a master’s degree, live abroad, earn a
high income relative to peers, and have more children. A higher aspiration index indicates a
larger planned family budget in the long run. Aggregate background, independence, and
aspiration variables are calculated as the arithmetic average of their components.

Table A1 in the Appendix displays the minimum, maximum, median, mean, and standard
deviation of all model variables.

4. Results
In this section, first, we present univariate comparisons, then summarize the results of
multivariate regressions complemented with robustness checks.

4.1 Univariate comparisons

To gain insight into the differences based on gender and participation in a talent management

program (TMP) in financial mathematics, we first compare students based on their gender and

involvement in the talent management program. The results of this are summarized in Table 1.
Female students are significantly less financially active than males, being less likely to take

out student loans or invest. However, no differences in attitude and knowledge are observed

between genders. Female students tend to be younger, come from less advantaged socio-

Table 1. Comparison of students by gender and talent management program participation

Talent No talent
Variables Female Male p-values' management management p-values'
BEHAVIOR 0.104 0.210 0.006***  0.22 0.147 0.105
- Behavior: loan 0.188 0.348  0.008***  0.356 0.256 0.141
- Behavior: loan + savings 0.073 0.200 0.007***  0.203 0.128 0.159
- Behavior: loan + arbitrage  0.052 0.081 0.388 0.102 0.058 0.258
KNOWLEDGE 0.340 0.364  0.413 0.386 0.344 0.232
- Knowledge: loan 0.352 0.369 0.600 0.449 0.331 0.009***
- Knowledge: savings 0.292 0.348 0.368 0.322 0.326 0.961
- Knowledge: arbitrage 0.378 0376  0.971 0.386 0.374 0.646
ATTITUDE 0.403 0.362 0.206 0.345 0.391 0.201
Age 22.260 22.763 0.060* 22.305 22.640 0.115
Sex (female = 1) 0.288 0.459 0.022%*
BACKGROUND 0.497 0.605 0.008***  0.582 0.552 0.583
INDEPENDENCE 0.438 0.469  0.346 0.445 0.459 0.856
Budget surplus 6.664 3.3370 0.201 26.333 20.879 0.562
ASPIRATION 0.391 0.513 0.000***  0.517 0.443 0.012%**
PERFORMANCE 3.859 3.896  0.555 4.093 3.808 0.009***
Talent management program 0.177 0.311 0.022**
Patience 0.879 0.903  0.005*** 0.908 0.888 0.046**
Risk-taking 3.679 4120 0315 3.466 4.098 0.400
No present bias 0.981 0.950 0.047** 0.979 0.958 0.881

Note(s): 1Mann-Whitney U-test, N = 231, ***p < 0.01; **p < 0.05; *p <0.1

The table presents mean values by gender and talent management program participation, along with p-values
indicating the significance of differences. Composite variables are in capital letters, and italic values denote
statistically significant differences

Source(s): Authors’ own work
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economic backgrounds, and have lower aspirations. They also participate less in the talent
management program and show less patience but exhibit lower levels of procrastination (i.e.
showing no present bias).

Most talent management program participants are male, exhibiting greater knowledge of
student loans, higher aspirations, better academic performance, and more patience. However,
participation does not appear to lead to more active financial behavior.

4.2 Multivariate regressions
To analyze the relationship between gender and financial literacy in a multivariate model, we
estimate the following linear regression model:

yi:a—l—ﬁXsexi—&—yXTMPi—i—ZchXcontrolij—l—r—i—ei (D

where y; represents a component of financial literacy (attitude, knowledge, or behavior) for the
ith student, sex; is a female dummy variable, TMP; is a binary variable indicating participation
in the talent management program, controls are other relevant confounders, and 7 is a dummy
variable controlling for the year cohort (2021 or 2022). The coefficients / and y show the linear
relationship between the key variables of interest. Regression results are presented in Table 2.

Behavioral financial literacy is correlated with age and sex, with older male students
demonstrating a greater willingness to take out student loans and make investments. Further,
knowledge is positively associated with aspirations and participation in the talent management
program. Attitude is also linked to aspirations, so the higher the aspirations, the less negative
the attitudes.

4.3 Robustness checks
To investigate our hypotheses in more detail, we conduct robustness checks for taking out
student loans (see Table 3).

When solely exogenous childhood variables are introduced in the model, female students
exhibit an 11.7% lower likelihood of taking out student loans (Table 3). As additional variables
related to lifestyle, higher education studies (including participation in the talent management
program), and psychological traits are controlled for, the statistical significance of the sex
variable diminishes. However, upon further control for attitude and knowledge, the sex
coefficient reemerges as significant (—10.2%). Therefore, the gender gap remains robust and
cannot be explained by the observed confounders.

Taking student loans for investment purposes indicates even higher financial literacy than
merely taking out a student loan. Table 4 presents regression results when the dependent variable
is making investments from student loans, and confounder variables are involved gradually.

As Table 4 shows, the gender gap remains robust, with a difference of around 10% in each
specification. Thus, at this elevated level of financial literacy, female students are
approximately 10% less likely than males to explore highly advantageous financial
opportunities, even when all other characteristics (lifestyle, study performance,
psychological traits, attitudes, and knowledge) are equal.

Table 4 shows a strong positive association between knowledge of treasury bond conditions
and taking out student loans for investment. This relationship may be bidirectional, as
knowledge can influence behavior, while behavior also shapes knowledge.

5. Discussions

Concerning H1, we examine financial literacy in terms of attitudes, knowledge, and behaviors
among university students specializing in finance. Our multivariate regression models reveal
no significant gender gap in financial attitudes and knowledge (Table 2). These results are in
contrast to a substantial body of literature (Lusardi and Mitchell, 2014; Luksander et al., 2014;



Table 2. Regression results

Behavior: Knowledge:
Behavior Loan Loan + savings Loan + arbitrage Knowledge Loan savings Arbitrage Attitude
Age 0.019 0.048** 0.004 0.004 0.006 —0.002 0.022 —0.001 0.002
Sex (female = 1) —0.059 —0.078 —0.096* —0.004 —0.009 0.038 —0.076 0.012 0.011
BACKGROUND 0.069 0.061 0.065 0.081 —0.041 —0.083 0.018 —0.056 —0.020
INDEPENDENCE 0.011 —0.018 0.062 —0.010 0.026 —0.014 0.108 —0.016 0.013
Budget surplus 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
ASPIRATION 0.079 0.136 0.053 0.049 0.088 0.295%** —0.075 0.042 —0.125*
PERFORMANCE —0.005 —0.012 0.031 —0.033 —0.019 —0.044 —0.047 0.033 0.021
Talent management 0.058 0.097 0.037 0.039 0.039 0.115%* 0.003 —0.002 —0.035
Patience 0.075 —0.053 0.018 0.261 0.228 0.044 0.522 0.118 0.038
Risk-taking 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
No present bias —0.094 —0.304 —0.006 0.027 0.049 —0.159 0.360 —0.054 0.134
Note(s): ***p < 0.01; **p < 0.05; *p < 0.1
In the linear regression models, the dependent variable is a component of financial literacy as indicated in the first row
Source(s): Authors’ own work
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Table 3. Robustness check for taking the student loan

Coeff p-value Coeff p-value Coeff p-value Coeff p-value Coeff p-value Coeff p-value
Age 0.050 0.006***  0.048 0.016**  0.05 0.013**  0.048 0.016**  0.049 0.014**  0.051 0.005***
Sex (female = 1) —0.117  0.055* —0.098  0.123 —0.090  0.159 —0.078  0.230 —0.075  0.245 —-0.102  0.086*
BACKGROUND 0.066 0.501 0.056 0.588 0.053 0.610 0.061 0.557 0.055 0.591 0.105 0.268
INDEPENDENCE 0.000 0.997 0.010 0.942 —0.018  0.893 —0.015 0.913 —0.001  0.992
Budget surplus 0.000 0.985 0.000 0.960 0.000 0.936 0.000 0.987 0.000 0.589
ASPIRATION 0.177 0.214 0.159 0.269 0.136 0.349 0.100 0.488 —0.071  0.598
PERFORMANCE —0.015 0.729 —0.012  0.780 —0.007  0.882 0.016 0.689
Talent management program 0.081 0.243 0.097 0.169 0.087 0.213 0.021 0.748
Patience —0.053  0.860 —0.042  0.887 —0.037  0.893
Risk-taking 0.000 0.234 0.000 0.200 0.000 0.179
No present bias —0.300 0.216 —0.266  0.276 —0.160  0.479
ATTITUDE —0.282 0.032%* —0.231  0.056*
Knowledge: loan —0.057 0.331
Knowledge: savings —0.028  0.821
Knowledge: arbitrage 0.590 0.000%***

Note(s): ***p < 0.01; **p < 0.05; *p < 0.1

In the linear regression models, the dependent variable is whether the student took up student loans for any purposes

Source(s): Authors’ own work




Table 4. Robustness check for making investments from student loan

Coeff p-value Coeff p-value Coeff p-value Coeff p-value Coeff p-value Coeff p-value
Age —0.001  0.946 0.001 0.930 0.005 0.771 0.004 0.790 0.004 0.784 0.005 0.749
Sex (female = 1) —0.105  0.029**  —0.102  0.043**  —0.098  0.053* —0.096  0.065* —0.095  0.067* —0.107  0.034**
BACKGROUND 0.085 0.279 0.065 0.428 0.064 0.436 0.065 0.435 0.063 0.446 0.087 0.279
INDEPENDENCE 0.054 0.614 0.066 0.536 0.062 0.571 0.063 0.565 0.066 0.532
Budget surplus 0.000 0.426 0.000 0.335 0.000 0.323 0.000 0.315 0.000 0.198
ASPIRATION 0.078 0.489 0.059 0.605 0.053 0.643 0.045 0.701 —0.046  0.685
PERFORMANCE 0.033 0.343 0.031 0.385 0.032 0.364 0.049 0.159
Talent management program 0.033 0.547 0.037 0.503 0.035 0.533 —0.002 0.966
Patience 0.018 0.939 0.021 0.931 0.014 0.952
Risk tolerance 0.000 0.412 0.000 0.398 0.000 0.392
No present bias —0.006  0.976 0.003 0.986 0.048 0.802
ATTITUDE —0.070  0.506 0.001 0.976
Knowledge: loan —0.079 0.446
Knowledge: savings 0.331 0.000
Knowledge: arbitrage —0.043  0.676
Note(s): ***p < 0.01; **p < 0.05; *p <0.1
In the linear regression models, the dependent variable is whether a student took out student loans for investment purposes
Source(s): Authors’ own work
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Rasoaisi and Kalebe, 2015; Ergiin, 2018; Klapper and Lusardi, 2020; Espinoza-Delgado and
Silber, 2024; Moon et al., 2014; Barboza et al., 2014), reporting significant differences in
financial knowledge and attitudes. Exceptions are Wagland and Tylor (2009) in the Australian
context and Atkinson and Messy (2012), who identified Hungary as the only country where no
gender gap was observed. Therefore, further research should explore the extent to which this
result is due to the unique social, institutional, or cultural characteristics of the country.
Consistent with Tranfaglia et al. (2024), the lack of a significant gender gap in knowledge in
our study can be because we did not offer the option to answer “I do not know” in our
questionnaire. Thus, even less confident women were forced to select an answer they deemed
the best.

While no gender gap in attitude or knowledge was identified, we observed a significant
gender disparity in behavior, with female students being about 10% less likely to explore
highly subsidized student loans (Tables 3 and 4). These findings echo several empirical studies
(Brown and Graf, 2013; Almenberg and Dreber, 2015; Hasler and Lusardi, 2017), now
validated within a specific sample of highly educated finance students. Interestingly, our
results contradict Okamoto and Komamura (2021), who found that financial behavior and
attitudes among men were less premeditated. Overall, H1 is supported in the behavioral
dimension. Even after controlling for a wide range of confounding variables, the behavioral
gender gap remains robust in multivariate models. Consequently, the behavioral component of
students’ financial literacy may be influenced by some non-observed factors, for example,
other psychological traits, cultural influences, or societal norms. Further research is needed to
explore why female students remain passive in financial decision-making and actions despite
having similar attitudes and knowledge as their male counterparts.

Regarding H2, participation in the talent management program in financial mathematics is
strongly and positively associated with financial knowledge related to loans, but not to savings
and arbitrage (see Table 2). This association persists even after controlling for various student
characteristics, which supports to the validation of H2. This is also consistent with numerous
empirical studies (Fatoki, 2014; Luksander et al., 2014; Chmelikova, 2015; Ergiin, 2018;
Corsini and Giannelli, 2021), concluding that financial education, higher schooling, university
education, and economics education are associated with higher financial knowledge and
financial literacy. Hence, we provide new evidence on the role of education for finance
students right before graduation in relation to a talent management program.

We do not find a significant association between the talent management participation and
the behavioral or attitudinal components of financial literacy. In this regard, H2 is not
supported. This result contradicts the findings of Chmelikova (2015) but aligns with the
conclusions of Mittelstaedt and Wiepcke (2014), who emphasized the importance of
behavioral aspects of financial literacy in financial education. Our findings are also consistent
with Zhu et al. (2019), who reported that financial education programs did not significantly
impact financial behavior.

The behavioral gender gap remains significant even after controlling for variables related to
childhood, current lifestyle, studies, psychological traits, attitudes, and knowledge (Tables 3
and 4). Notably, the gender gap persists even when the dummy variable for participation in the
talent management program is included in the regression model. This indicates that the talent
management program was not effective in mitigating gender differences, thereby
contradicting H3. Our findings align with the recommendations of Grohmann et al. (2018),
Adiandari (2023), and Blaschke (2022), who emphasized the need for tailored educational
approaches and methods to close the gender gap. However, our results partly contradict the
conclusions of Bae et al. (2022), as we observed a persistent behavioral gap. Unlike Bae et al.
(2022), we focus on the behavioral gap itself without analyzing other potential improvements
in women’s behavioral components.

The aggregate aspiration index, reflecting students’ future plans and expectations, is
significantly lower for female students and those not participating in the talent management
program (Table 1). Aspiration is associated with attitudes and knowledge even after including



control variables, whereas it is insignificant for behavior in any setting (Table 2). Those with
higher aspirations are more likely to participate in the talent management program, exhibit less
negative attitudes toward arbitrage, and possess greater knowledge. Several authors documented
women’s lower aspirations related to education (Riegle-Crumb et al., 2012), career choices
(Diekman et al., 2011), and leadership (Ely et al., 2011). However, in our sample, the gender gap
in aspirations does not explain the gender gap in financial behavior (Tables 3 and 4).

This research has limitations. First, only one-fourth of students participated in the talent
management program, with female students underrepresented, making gender-program
interactions difficult to assess. Additionally, only 28% of students took out loans, and just 15%
did so for investment, suggesting surprisingly low financial literacy among finance students.

Second, despite controlling for various student characteristics, omitted variables may exist.
Factors like parenting style and parental or peer pressure, which we lack data on, could have
influenced financial behaviors and warrant future exploration. Third, our proxy variables may
not fully capture complex latent factors such as family background, independence, aspirations,
and financial literacy. Future research should refine measurement methods and examine
diverse samples.

6. Conclusion

Hungary’s highly subsidized, free-of-use student loans offered a significant arbitrage
opportunity, especially for finance students who extensively studied financial markets and
arbitrage strategies. This could have enhanced their financial well-being with minimal
barriers. However, we find that few finance students take advantage of student lending, with
female students being even more reluctant to participate.

Although we could not detect any gender gap in financial knowledge or attitudes at this
high level of financial education, women lag significantly behind men in taking action. Female
students are approximately 10% less likely than males to explore highly advantageous
financial opportunities. Surprisingly, this passivity cannot be explained by differences in
personal characteristics like risk attitude, aspiration, or additional education provided through
participation in a special talent management program in finance. The reasons for the
behavioral gender gap need further investigation but are likely influenced by various non-
observed factors such as social or cultural differences, parenting style, or educational methods.

Our findings support gender-sensitive personal finance education. Policymakers should
prioritize financial education programs that go beyond knowledge-based approaches,
incorporating behavioral training to address psychological and social barriers limiting
women’s financial engagement. Educators can foster inclusive learning through active,
collaborative methods. Policies should also ensure equal access to talent management and
financial literacy programs, enhancing women’s financial skills and confidence. Collaboration
between financial institutions and educational bodies can create supportive environments that
encourage positive financial behaviors. These efforts contribute to a more inclusive financial
ecosystem, equipping both men and women to make informed financial decisions and
supporting economic stability and growth.
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Appendix

Table Al. Descriptive statistics of the variables

Standard

Variables Minimum Maximum Median Mean deviation
Age 21.000 31.000 22.000 22.554 1.600
Sex 0.000 1.000 0.000 0.416 0.493
BACKGROUND 0.000 1.000 0.667 0.560 0.298
STUDY PERFORMANCE 2.000 5.000 4.000 3.881 0.681
Talent management program 0.000 1.000 0.000 0.255 0.436
Budget surplus (THUF) —250.000 632.000 15.000 22.272 107.224
INDEPENDENCE 0.000 1.000 0.500 0.456 0.285
ASPIRATION 0.000 1.000 0.500 0.462 0.217
Patience 0.471 0.964 0.930 0.893 0.101
Risk tolerance (THUF) 0.000 30.000 4.000 3.936 3.493
No present bias 0.518 1.512 1.000 0.963 0.124
Knowledge: student loan 0.000 1.000 0.250 0.361 0.318
Knowledge: savings 0.000 1.000 0.000 0.325 0.468
Knowledge: arbitrage 0.000 1.000 0.500 0.377 0.219
KNOWLEDGE 0.000 1.000 0.333 0.354 0.214
Attitude: arbitrage 0.000 1.000 0.333 0.379 0.226
Behavior: student loan 0.000 1.000 0.000 0.281 0.450
Behavior: student loan + savings 0.000 1.000 0.000 0.147 0.354
Behavior: student loan + arbitrage 0.000 1.000 0.000 0.069 0.254
BEHAVIOR 0.000 1.000 0.000 0.166 0.282

Source(s): Authors’ own work
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