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Abstract

This study examines the effect of the level of education, and its interaction with financial literacy
and risk aversion, on anindividual’s willingness to participate in the stock market. Understanding
these factors, and their influences, is essential for improving stock market participation. A Fixed
Effects model was used, incorporating fixed effects for ID and year. The data is collected from the
LISS (Longitudinal Internet studies for the Social Sciences) panel administered by Centerdata
(Tilburg University, the Netherlands). The surveys measured the holding of assets by an individual,
levels of education, financial literary, and risk aversion. The findings indicate that both the level
of education, nor its interactions with financial literacy, and risk aversions have a significant
influence on an individual’s willingness to participate in the stock market. Suggesting that other
factors could have a more important function when it comes to influencing stock market
participation. This research emphasises the complex nature of the factors influencing an
individual’s stock market participation. Indicating that education, financial literacy, and risk
aversion are not likely to be sufficient on their own. Future research should add more variable

and interactions, in order to better understand the drivers of stock market participation.
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1 Introduction

In the last few years, the activity of individuals on the stock markets has increased, due to the
promotion of new financial services and products (van Rooij et al., 2011). 16% of all used financial
products, inthe Netherlands at the end of 2023, are crypto and equity investments. This isasmall
portion compared to the 74% of checking accounts, the 59% of savingsaccounts, the 38% of credit
card, and the 38% mortgages (Umair Bashir, 2024). These products can be seen as quite difficult,
this is usually the case for the more financially unsophisticated individuals. Due to an ongoing
shift in the decision-making responsibility from governments and employers, to the individuals
themselves, individuals now have more responsibility over their own financial wellbeing.

The life-cycle model helps with understanding the consumption and saving behaviour of
individuals. The model assumes that individuals depend their consumption and saving choices on
phases in their life, by saving while working, and to consume after being retired (Modigliani &
Richard Brumberg, 1954). However, researchers have found deviations from the life-cycle model.
It was found that consumption levels are lower outside the saving/working stage, because they
are consuming more future income, then home equity of pension wealth (Thaler, 1990).

Some concerns are that households are not saving enough for retirement, and not taking full
advantage of the ongoing financial innovations (Campbell, 2006). Additionally, households are
not holding enough stocks, which leads to low numbers of stock market participation existing
across all levels of income and is recognised across different countries (Hung, 2021).

There is a common agreement among economists that almost all households should be
investing in stocks (Leeetal.,2015). Why so many households still do not hold any stocks, remains
a puzzle. The participation puzzle has the oldest literature in household finance, which is large
(Guiso & Sodini, 2012). To explain this, some researchers suggest that there is low stock market
participation due to short sale constraints, income risk, young people not being able to borrow
and therefore, not having any wealth to invest into stocks. Additionally, some studies blamed
trust, culture, and the influence of neighbours and peers (Guiso et al., 2008; Haliassos & Bertaut,
1995; van Rooij et al., 2011).

Vissing-Jorgensen (2002) suggested that the high fixed costs associated with stock market

participation were the primary drivers of the puzzle. On the other hand, Liu et al. (2023) shows
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that demographic characteristics, such as, individuals with a lower income usually refrain from
participating due to the costs associated with participating. Additionally, those individuals with a
lower income might be discouraged by their risk aversion, due to the negative relationship of risk
aversion with wealth. The higher the wealth becomes, the smaller the risk aversion of an
individual becomes, making them participate more in the stock market. Additionally, age,
education, and gender also have a significant effect on an individuals’ risk aversion, therefore,
having an influence on an individual’s participation in the stock market (Almenberg & Dreber,
2015; Sung & Hanna, 1996). However, more recent literature suggests that behavioural and other
factors also play a significant role in the shaping of an individual’s decisions regarding their stock
market participation (Guiso & Sodini, 2012; Rustichini et al., 2016).

Education is another factor that is known to influence an individual’s behaviour and decision-
making process, therefore, itmight reduce the perceived costs of participatingin the stock market
(Campbell, 2006; Cole & Shastry, 2008). Researchfound that there is a relationship between stock
market participation and education, in which it is suggested that higher levels of education
correspond to higher income, and in turn with higher rates of stock market participation
(Christiansen et al., 2008; Cole & Shastry, 2008; Hong et al., 2004; Vissing-Jorgensen, 2002).

The limited stock market participation of an individual has many implications on the public at
large. It has been recognised in wealth accumulation, consumption smoothing and the unequal
distribution of wealth. As the field of household finance evolves, new factors that have an
influence on an individual’s stock investment decisions continue to emerge. Due to the merging
factors, while considering the variables that are already known on having an influence, the low
stock market participation puzzle still present challenges. An understanding of these factors is
crucial for policymakers and researchers who want to help increase the stock market participation
(Campbell, 2006).

This study will be contributing to existing literature by studying factors that have an influence
on stock market participation. The influence of the level of education on the stock market
participation of an individual will be considered. Additionally, the interaction between the level
of education and the level of financial education will be studied, as well as the interaction

between the level of education and the level of risk aversion. This will be done, because the
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interactions are known to affectthe stock market participation. Other relevant variablesthat may
affect the stock market participation, as well as interaction terms, will be discussed. Existing
research has largely focused on only financial literacy or risk aversion, not much research is done
on the interaction of those variables with the level of education. This research is trying to identify
which variables, and interactions between the variables, might have an influence. Which will give
more insight in why some individuals decide to participate in the stock market and why some
refrain from participating. Due to the accumulated knowledge about some variablesinvolved in
the decision-making process of individuals, there is more understanding and information about
stock market participation. These insights can help in trying to get more individuals to participate
in the stock market.

This researchwill try to answer the following research question: “What is the effect of the level
of education, and its interaction with financial literacy and risk aversion, on an individual’s
willingness to participate in the stock market?”. This will be done by looking at data gathered in
the Netherlands between 2011 and 2023. The data used is from the LISS (Longitudinal Internet
studies for the Social Sciences) panel, administered by Centerdata (Tilburg University, the
Netherlands). By using this data, the population of the Netherlands will be studied. This can give
insight into the different aspects of an individual’s life that might have an influence on their
participation in the stock market. Politicians, banks, institutions, and other countries can use this
information in order to get more knowledge regarding the stock market participation in their
country.

The paper is structured in the following way. Chapter 2 will provide a literary review of relevant
research regarding the low stock market participation puzzle, the level of education of an
individual and other variables that might have an effect on the stock market participation, as well
as the proposed hypotheses. Chapter 3 will give an outline of the methodology and an explanation
of the variables that will be used in the dataset, including a Hausman test. Chapter 4 will show
the results of the analysis, and a robustness test will be conducted. Chapter 5 will give the
limitations of the research, and recommendations for future research. Lastly, chapter 6 will

provide concluding remarks of the study, and an answer to the research question.
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2 Literature review

This chapter will give an overview of the literature that will be relevant for answering the research
question. In section 2.1 the life-cycle model will be introduced. Section 2.2 will explain the stock
market participation puzzle. Section 2.3 will show the main and most studied factors of stock

market participation. And lastly, in section 2.4 the hypotheses will be formulated.

2.1 Life-cycle

In order to describe household behaviour, the life-cycle model was established, which is based on
theories from Modigliani (1986) and Friedman (1957). The permanent income hypothesis,
created by Friedman (1957), shows that the consumption of an individual is not only explained by
income, but the expected future income is also an important factor. Future income is
characterised as the permanent income, which explains consumption patterns, while assuming
that individuals smooth their consumption over time. This resulted in the basis of the life-cycle
model. Brumberg and Modigliani (1954) developed to this hypothesis further, leading to the
creation of the life-cycle hypothesis of savings. Which describes the behaviour of anindividual as,
consumers will allocate their resources optimally to consumption over their life-cycle (Franco
Modigliani, 1986). This addition to the hypothesis of Friedman, makes it possible to account for
the role of retirement in the savings and consumptions behaviour of an individual. The model
explains the behaviour of individuals to be able to achieve their optimum consumption pattern.
For a maximised utility, their consumption levels need to remainsteady. This createsthree stages,
the borrowing stage, the saving stage, and the dissaving stage. In the borrowing stage, individuals
will borrow money in order to make investments, which is followed by the second stage, the
saving stage. This stage is described as the working period in which individuals are able to save
for the usage when they are retired, because they earnrelatively high amounts of money which
makes it easier to consume and/or save. The dissaving stage, also known as the retirement phase,
in which an individual will use their savings, and consume the income that was accumulated

during the saving stage.
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However, there is evidence on deviations from the life-cycle model. Individuals show that their
consumption levels are lower during their borrowing and retirement stage, compared to the
saving/working stage. Additionally, individuals are likely to consume their future income, as
opposed to home equity or pension wealth (Thaler, 1990).

In order to better understand the behavioural side, a behavioural life-cycle model was created.
It includes three behavioural factors, namely self-control, mental accounting, and framing. Self-
control is characterised as an individual having the ability to control tendencies when choosing
for current satisfaction instead of future satisfaction. Mental accounting give insight in the
differences in behaviour when depending on the type of wealth. And framing is done when
individuals distinguish between different types of wealth (Shefrin & Thaler, 1988). Therefore,
when looking at the behavioural model, it gives reasons for why people deviate from the
assumption of the conventional life-cycle model.

Additionally, another explanation has been developed, namely the lack of financial knowledge
of an individual. For individuals it remains difficult to make well-informed economic decisions, as
suggested by the life-cycle model (Brounen et al., 2016). The individuals that have difficulty in
understanding concepts such as interest rates, they are likely to have a more difficult time when
it comes to planning their savings in a way to maximise their welfare over the life-cycle. Due to
the low financial literacy, it is of importance regarding the life-cycle model (Lusardi & Mitchell,
2013).

Insights into these deviations in the life-cycle model are a valuable way to provide context for

studying a related problem, namely the low stock market participation puzzle.

2.2 The low stock market participation puzzle

A known phenomenon isthe low stock market participation puzzle, which refers to the fact that
individuals are holding a few or no stocks (Haliassos & Bertaut, 1995). Individuals used to think
that the high fixed costs, such as monetary expenses and information costs, which are associated
with the stock market was the main driver for the low stock market participation. However, due
to the introduction of low-cost trading platforms, this explanation became less convincing

(Vissing-Jorgensen, 2002). In current research some new insights were given about the factors
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influencing the stock market participation. It was suggested that behavioural and other factors
have an influence on the phenomenon, for example, education, risk aversion and the beliefs in
institutions (Guiso & Sodini, 2012; Rustichini et al., 2016).

As found by Liuet al. (2023), the individuals with a low-income refrainfrom participation mainly
due to the participation costs. Their actual income is lower than their expected income, which
indicates that they are risk tolerant, however, they have difficulty with overcoming the cost
constraints they encounter when they participate in the stock market. High-income individuals
have surpassed cost constraints, as their income exceeds expectations, however, they are less
inclined to take risks, and are characterised as being more conservative. Consequently, the risk
aversion stemming from relative gains leads to reduced participation in the stock market.
Individuals with middle-income might have overcome the cost constraints of participating in the
stock market. Additionally, they might be motivated enough to close the gap between their
income and expected income by investing in the stock market, while atthe same time increasing
their stock market participation.

The low stock market participation puzzle is a difficult phenomenon, due to the fact that many
different variables have significant influences on the willingness of an individual to participate. It
could be beneficial for researchers and policy makers to understand these factors and their
influences, in order to encourage a higher level of participation in stock markets (Campbell, 2006).

Even though there are few practical and psychological barriers keeping individuals from
participating in the stock market, there are economic incentives for individuals to invest in the
stock market. Researchers have turned more to behavioural factors when trying to explain the
low stock market participation puzzle. It is important to research some of the main drivers of
stock market participation, in order to have more knowledge and better insights into the barriers

and motivators of an individual’s decision to participate in the stock market.

2.3 Main drivers of stock market participation

2.3.1 Wealth and education
Fixed costs related to the stock market can be defined as the time and money an individual has

to spend in order to acquire stocks. This implies that wealth increases stock market participation,
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as households with more wealth are less likely to see the fixed costs as a barrier when entering
the stock market (Cole & Shastry, 2008; Guiso et al., 2003). Research has shown that the fixed
costs of investing in the stock market are relatively small, often involving only a one-time entry
fee or periodic costs (Vissing-Jorgensen, 2002). However, despite the considerably low fixed costs,
there remains a significant disparity in stock market participation among wealthy households,
challenging the theory of information and transaction costs (Heaton & Lucas, 2000).

It is evident that stock market participation cannot be solely determined by wealth or income,
psychological barriers also play a crucial role in the financial decisions of households. These
barriers used to be solely financial, serving as a means in enhancing an individual’s living
standards, now behavioural biases are also included (Guiso & Sodini, 2012).

Other fundamental variables, such as age, gender, marital status, and level of education are
mentioned in existing researchon having aninfluence on anindividual’s willingness to participate
in the stock market (Campbell, 2006).

Education is known to affect an individual’s behaviour and decision-making processes through
various channels, including social networks, job opportunities, beliefs, attitudes, and financial
literacy (Cole & Shastry, 2008). Consequently, education may reduce the perceived costs of stock
market participation by enhancing an individual’s understanding of the mechanisms in a market
(Campbell, 2006).

Numerous studies have established a significant relationship between stock market
participation and education, suggesting that higher levels of education correlate with an
increased income and, consequently, higher participation rates (Christiansen et al., 2008; Cole &
Shastry, 2008; Hong et al., 2004; Vissing-Jorgensen, 2002). Additionally, the type of education an
individual received can influence their financial decisions, with financial education often having a
positive effect on their stock market participation (Dong et al., 2023). The type of education, such
as arts, economics, law or medical, is suggested to have an influence on an individual’s
understanding of finance, and therefore, having impact on the stock market participation of said
individual.

Further research suggests that education can mitigate the objective costs associated with stock

market participation, making it more accessible for educated individuals (Campbell, 2006).

11



Annika de Vries Jun. 29, 24 Master Thesis, Economics

However, itis worth noting that despite the positive correlation between education and stock
ownership, many individuals with university degrees still refrain from participating in the stock
market, indicating that education alone does not fully explain the participation levels on the stock
market. Financial literacy serves as an additional variable in understanding the relationship
between education and stock market participation. Higher levels of financial literacy for an
individual are associated with a greater likelihood of their participation in the stock market,
highlighting the importance of financial education in fostering investment behaviour (van Rooij

etal., 2011).

2.3.1.1 Financial literacy

The study done by Rooij et al. (2011) demonstrates that low financial literacy of an individual is
linked to a reduced participation of said individual in the stock market. This emphasises the
importance of an individual being financially literate in their decision-making. Several studies
reveal that there is financial illiteracy in developed countries, such as Australia and Japan, which
can give implications for households. Financial education in high school or at work is correlated
with higher savings. Financial knowledge was found to be the lowest among the young and
elderly, due to more financial mistakes they might make.

Financial literacy increases with the level of education. The group of primary and preparatory
intermediate vocational education has the lowest financial literacy, while the higher vocational
and university education groups have the highest financial literacy. Individuals who followed an
accounting or finance course, are more likely to participate in the stock market (Christiansen et
al., 2008; Dong et al., 2023).

Additionally, other research also indicates that financial literacy is the lowest among the young,
and the highest among middle-aged individuals, which slightly decreases with age. However,
stock market participation increases with age. The gender of an individual shows differences
between men and women, with men displaying higher financial knowledge and stock market
participation rates compared to women.

An individual with a higher level of financial literacy, could have a possible way in eliminating

the psychological barriers that come with participating in the stock market (Duflo & Saez, 2002).

12
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2.3.2 Risk aversion

Risk aversion is known to have a significant negative effect on the stock market participation of
an individual. As mentioned before, individuals that would invest a little in risky investments if
these costs where not present, would opt out of participating in the stock market when fixed
costs are present. The more educated an individual is, results in a decrease in the level of risk
aversion of said individual (Guiso et al., 2003; Guiso & Sodini, 2012; Vissing-Jorgensen, 2002).
When individuals are new in the stock market, they are more likely to have a lower education
regarding stocks, than experienced stockholders. They usually have lower financial means to cope
with the ups and downs which are associated when participating in a stock market. As mentioned
above, there is a negative relation between education and risk aversion, which indicates that the
newcomers are more likely to be risk averse (Guiso et al., 2003).

It was found that risk aversion also has a negative relationship with the wealth of an individual.
As wealth increases, the level of risk aversion decreases, which results in the higher income
households having anincreasein their wealth by investing inriskier stocks (Cohn et al., 1975; Riley
& Chow, 1992).

Looking at gender, there are differences in the rate of risk aversion when it comes to men and
women. Men are willing to take more risks compared to women, therefore, men are more likely
to have a higher participation rate in the stock market (Almenberg & Dreber, 2015; Barber &
Odean, 2001).

The older an individual becomes, the more risk averse they become. An explanation of this is
simply that there is not enough time to recover from any losses made in the stock market.
Younger people have more time to recover from those losses, indicating that they are less risk

averse (Sung & Hanna, 1996).

2.4 Hypotheses

The following hypotheses were created while keeping in mind that the variables below are not
the only factors that might have an influence on the stock market participation of an individual.
There are a lot of factors that have an effect on an individual’s willingness to participate in the

stock market. Some factors are commonly known to have an effect, other factors will not easily
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come to mind. However, itis not necessarily known if their effectis positive or negative, and how
big the impact is.

As mentioned in section 2.3.1, there is a high likelihood that the level of education alone is not
the only driver of an individual’s stock market participation. The level of financial literacy of an
individual in combination with the level of education received, can explain part of the willingness
to participate in the stock market. Due to individuals having more knowledge, in particular about
financial aspects and the stock market, the possibility of them deciding to participate in the stock
market is higher. Therefore, the level of education in combination with financial literacy might
explain part of the height of stock market participation. This leads to the following hypothesis:

H1. The combination of higher levels of education and financial literacy has a
significant positive effect on the stock market participation.
The hypothesis will be interpreted as whether there is a positive effect on the stock market
participation of anindividual, when looking at the interaction between the level of education and
financial literacy. By doing this, the variables that have an effect on the level of education and
financial literacy will be left out of the analysis, but should nevertheless be taken into account
when interpreting the results. The level of education and financial literacy, the individual variables
and the interaction between them, cannot solely have an influence on the stock market
participation.

Another factor that has a high likelihood of having an influence on the willingness of an
individual to participate in the stock market in combination with the level of education, is risk
aversion, as mentioned in section 2.3.2. This is based, on when anindividual has received a higher
level of education, this results in the level of their risk aversion to decrease. Additionally, when
an individual is new to the stock market, they have less knowledge about the market, and less
financial means to be able to withstand the events in the stock market. This results in a higher
risk aversion of said individual. Therefore, the level of education in combination with risk aversion
might explain part of the height of stock market participation. This results in the following
hypothesis:

H2. The combination of risk aversion and higher levels of education will have a

significant negative effect on the stock market participation.

14
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The hypothesis will be interpreted as whether there is a negative effect on the stock market
participation of anindividual, when looking at the interaction between the level of education and
risk aversion. By doing this, the variables that have an effect on the level of education and risk
aversion will be left out of the analysis, but should nevertheless be taken into account when
interpreting the results. The level of education and risk aversion, the individual variables and the

interaction between them, cannot solely have an influence on the stock market participation.
3 Methodology

This chapter will give an overview of the methodology, and data that will be used to test the
hypotheses mentioned in section 2.3. Section 3.1 will be explaining from where the data is
gathered and how that was done. Section 3.2 will give information about certaincontrol variables
used in the analysis. Section 3.3 will mention all variables used, from where they were gathered,
and how the variables were created. Section 3.4 will talk about the method used, and the
formulas for stock market participation. Lastly, section 3.5 shows the regressionmodels that were
done in order to know the data and what kind of regressionto do, in order to answer the research

question.
3.1 Data collection

The data for this research will be collected by using the data of the LISS (Longitudinal Internet
studies for the Social Sciences) panel, administered by Centerdata (Tilburg University, the
Netherlands). This database is provided by the Centerdata Research Institute, which represents
an independent non-profit organisation of the Tilburg University in the Netherlands. It consists of
5000 households and 7500 individuals of 16 years and older. The LISS panel is created to give a
faithful probability sample of the households inthe Netherlands (Centerdata, 2024). All the data
that will be used for this research is gathered in the Netherlands.

This database was used because they have all the data needed to conduct this research, and
due to the fact that the data is based on multiple and single wave studies across the Dutch
population. This makes it easier to create a dataset, because when combining the data into one

dataset, you can pair the gathered information by using the individual ID numbers of the
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participants. Out of all the studies done that had relevant information and factors for this
research, the necessary variables were taken, to create one large dataset. This dataset consists of
1799 observations with 46 variables. It features information related to a person’s social habits,
schooling, income, gender, age, family, occupation, political preferences, and confidence in
institutions. All observations that did not have an answer for one of the variables or an answer

which said that they did not know, were left out of the dataset.

3.2 Variables

In this section, the different variables will be mentioned, and it will be described from which study
of the LISS panel they were gathered, its characteristics!, and the creation of certain variables, to

be able to use them for this research.

3.2.1 Dependent variable

The dependent variable that will be used for this study is Stock market participation. The variable
will be based on the formulas? below and on the “Economic Situation: Assets” core study from
the LISS database/panel. This will include an individual’s assets possession in the years 2011 till
2023, and the study is conducted every two years. The variable is characterised as a self-reported
binary variable that consists of the question whether an individual held investments at the end of
the previous year including growth funds, share funds, bonds, debentures, stocks, options, and
warrants. For this, the individuals had to choose between yes, represented by 1, and no,
represented by 0. In addition to this, the individuals were also asked what the value of these
investments is in Euros, when answering yes for the first question. The value of the investment

will be left out of the research, due to the significantly lower amount of answers to that question.

3.2.2 Independent variable

The independent variables that will be used for this study will consist of the level of education,

financial literacy, and risk aversion.

1 See Appendix 7.2 to see the questions that were used to create the variables that are mentioned in section 3.2.

2 See section 3.4 to see the formulas that were used to create the dependent variable Stock market participation.
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3.2.2.1 Level of education

The independent variable Level of education will be based on the data gathered from the
“Background Variables” core study from the LISS database/panel. The data was gathered from
the period 2011 to 2023. It consists of a list of eight different levels of education. It will be
characterised as a self-reported variable where an individual will select the highest level of
education in which they got obtained diploma. The different levels of education that the
individuals can choose from are primary school (represented by 1), VMBO (represented by 2),
HAVO/VWO (represented by 3), MBO (represented by 4), HBO (represented by 5), WO
(represented by 6), other (represented by 7), and not yet completed or started any education

(represented by 8).

3.2.2.2 Financial literacy

The independent variable Financial literacy will be based on the data gathered from the “Financial
Literacy” core study from the LISS database/panel. The survey was conducted in 2011. It consists
of ten different questions. For this research one of these questions will be used, namely the
question that asks an individual to self-report on his/her financial literacy®. In the study the
individuals gave their answers based on a Likert scale from 1 to 7, where 1 stands for very poor
and 7 for very good. This choice was made because it makes it easier to conduct this research
when using self-reported data. As supported by existing literature, in which they argue that self-
reported financial literacyis a proper substitute for financial decision-making in the future. Adding
to this, they reason that individuals with optimistic beliefs have a tendency to be more activein
the stock market (Kézdi & Willis, 2009; Rustichini et al., 2016; Thomas Dohmen et al., 2005). Due
to this variable coming from a single wave survey, the variable will be added to each individual

for each year, so the value of the variable will be consistent over time.

3.2.2.3 Risk aversion
The independent variable Risk aversion will be based on the data gathered from the “Testing

Mechanisms for Identifying True Risk Preferences” core study from the LISS database/panel. The

3 See Appendix 7.2.2 to see the question that was used to create the variable Financial literacy.
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survey was conducted in 2012. The research consists of multiple questions about different
financial decisions under uncertainty. For this study the first three parts were used to determine
the risk preferences of an individual®. In order to use the data gathered from these questions, a
new variable was created. This was done by adding all variables and putting the created valuesin
a category based on 1 to 5, with 1 standing for not risk-averse and 5 for extremely risk-averse.

This was done for each individual year. The newly created variable will be used in the analysis.

3.2.3 Control variables

The following variables will be used as control variables during the research, namely age,
employment, field of education, gender, household size, institutional trust, marital status, net
income, political preferences, social interaction, and work sector®. All the data for these variables
was gathered in the period 2011 to 2023. For the variables Institutional trust, Political
preferences, Social interaction, and Work sector some additional information is given from

existing literature.

3.2.3.1 Age

The control variable Age will be based on the data gathered from the “Background Variables”
core study from the LISS database/panel. It will be characterisedas a self-reported variable where
an individual will fill in their age. In order to use the data gathered from this self-reported variable,
a new variable was created, more specifically a dummy variable. This was done by putting the
ages of the individuals in categories. The ages range from 17 to 80 years old, so the categories
created are 17-24(represented by 1), 25-34 (represented by 2), 35-44 (represented by 3), 45-54
(represented by 4), 55-64 (represented by 5), and 65-80 (represented by 6). This was done for

each individual year. The newly created variable will be used in the analysis.

3.2.3.2 Employment

The control variable Employment, and unemployment, will be based on the data gathered from

the “Background Variables” core study from the LISS database/panel. It consists of a list of

4 See Appendix 7.2.3 to see the questions that were used to the create the variable Risk aversion.

See Appendix 7.1.1 Table 1 to see a more detailed overview of the variables that will be used in the analysis.
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fourteen types of occupation. It will be characterised as a self-reported variable where an
individual will select the occupation which applies to their situation the most. In order to use the
data gathered from this self-reported variable, a new variable was created, more specifically a
dummy variable. This was done by putting all the occupations that represent employment in one
group. All the other occupations that were not part of a form of paid employment, were grouped
together. Resulting in a variable that has 1 standing for employed, and Ostanding for unemployed.

This was done for each individual year. The newly created variable will be used in the analysis.

3.2.3.3 Gender

The control variable Gender will be based on the data gathered from the “Background Variables”
core study from the LISS database/panel. It will be characterisedas a self-reported variable where
an individual will select the gender with which they identify the most. The two choices are male,

which is represented by the number 1, and female, which is being represented by the number 2.

3.2.3.4 Field of education

The control variable Field of education will be based on the data gathered from the “Work and
Schooling” core study from the LISS database/panel. It consists of a list of sixteen different
educational fields. It will be characterised as a self-reported variable where an individual will
select the field in which they have achieved their highest level of education. The choice does not
depend on the level of education of said individual. In order to use the data gathered from this
question, a new variable was created, more specifically a dummy variable. This was done by
putting all different types of educational fields in one variable, with for each different educational
field, when the answer was 1, it would give the name of the educational field. In order for there
to be one variable covering all educational fields. The different fields of education the individuals
could choose from is, agriculture, art, catering, economics, general, humanities, law,
mathematics, medical, other, personal care, public order, social behaviour, teaching, technology,
and transport®. This was done for each individual year. The newly created variable will be used in

the analysis.

6 See Appendix 7.2.4 to see the fields of education that fall under each variable of field of education used in the dataset.
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3.2.3.5 Institutional trust

The trust an individual has in institutions and government bodies, has a high impact on stock
market participation. When there is trust of an individual in institutions, and their ability to
regulate the economy and financial markets, an individual might be more comfortable with
investing in the stock market. Additionally, optimistic beliefs of an individual about the stock
market also increases their participation (Guiso et al., 2008; Guiso & Sodini, 2012).

The control variable Institutional trust will be based on the data gathered from the “Politics and
Values”, and “Confidence in banks” core studies from the LISS database/panel. The first study
consists of questions that ask anindividual to rate their confidence in differentinstitutions in the
Netherlands. The second study asks an individual to rate their confidence in the banks in the
Netherlands’. Both studies give their confidence based on a Likert scale from 1 to 10, with 0
standing for no confidence at all, and 10 for complete confidence. In order to use the data
gathered from these questions, a new variable was created. This was done by adding all variables
that asked about the trust of an individual in an institution and taking the average of it. The
created variable will be seen as the higher the number, the more trust an individual has in
institutions in the Netherlands. The new variable has a scale from 0 to 9. This was done for each

individual year. The newly created variable will be used in the analysis.

3.2.3.6 Marital status

The control variable Marital status will be based on the data gathered from the “Background
Variables” core study from the LISS database/panel. It consists of a list of five different status
types. It will be characterised as a self-reported variable where an individual will select the civil
status which applies to their situation the most. In order to use the data gathered from this self-
reported variable, a new variable was created, more specifically a dummy variable. This was done
by putting all the civil statuses that represent being married into one group. All the other statuses
that did not indicate that an individual is married, were grouped together. Resulting in a variable
that has 1 representing married, and O representing not married. This was done for each

individual year. The newly created variable will be used in the analysis.

7 See Appendix 7.2.5 to see the questions that were used to the create the variable Institutional trust.
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3.2.3.7 Netincome

The independent variable Net income will be based on the data gathered from the “Background
Variables” core study from the LISS database/panel. It will be characterised as the monthly
income of anindividual after tax. The variable will be expressed in categories of personal monthly
net income®. This will be used inthe analysis, as itis easier to see in which category an individual

belongs.

3.2.3.8 Political preferences

An individual’s stock market participation is said to be strongly related to their political
preferences. Thereis a negative relation between left-wing political preferences and stock market
participation. Due to a left-wing political orientation being characterised as having a higher risk
aversion of an individual. They also might expect a stronger social safety net in coming years,
which results in a decrease in their need for wealth through stock market participation (Kaustia
& Torstila, 2011).

The control variable Political preferences will be based on the data gathered from the “Politics
and Values” core study from the LISS database/panel. The study consists of questions that ask an
individual whether they voted and on what party they voted in the Netherlands, and where they
would put themselves, on a scale, based on their political preference®. For this research the last
question will be used, and the question is characterised using a Likert scale from 1 to 10, where 1
stands for left and 10 means right. This is done because it is a self-reported answer by an

individual, so its answer can be seen as accurate.

3.2.3.9 Household size

The control variable Household size will be based on the data gathered from the “Background
Variables” core study from the LISS database/panel. It consists of a list of nine numbers of people
in one household. It will be characterised as a self-reported variable where an individual will

select the number of people in their household/family.

8 See Appendix 7.2.6 to see the categories of personal monthly Net income.

See Appendix 7.2.7 to see the question that was used to the create the variable Political preferences.
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3.2.3.10 Social interaction

Another factor that has an influence on stock market participation is the sociability of an
individual, through different ways and networks, such as peer-group effects (Duflo & Saez, 2002).
Additionally, Hong et al. (2004) found two mechanisms in which social interaction can increase
stock market participation. The first mechanism suggests that word-of-mouth communication,
and observational learning can help with information exchanges. Indicating that individuals will
go to their family and friends to conversate about investing, instead of a professional. This helps
with reducing the fixed psychological costs of participating in the stock market. The second
mechanism suggests that individuals might like discussing investment strategies with peers, which
can increase their participation in the stock market if the participation of a friend or family
member is high. This will only occur when the interactions mention a positive experience with the
stock market (Hong et al., 2004; Kaustia & Kniipfer, 2012).

The control variable Social interaction will be based on the data gathered from the “Social
Integration and Leisure” core study from the LISS database/panel. It consists of the question
whether or not anindividual isa member of a particular club/organisation, and if they are part of
a religion or church community9. It will be characterised as avariable where individuals give their
answer based on what fits their current situation best by choosing between yes, represented by
1, and no, represented by 0. In order to use the data gathered from these questions, a new
variable was created. This was done by adding all variables that asked about the social
interaction/membership of anindividual in a club or organisation. The values were added to each
other, and will be seen as the higher the number, the more an individual is engaged in a social
club or organisation. The new variable has a scale from 0 to 4. This was done for each individual

year. The newly created variable will be used in the analysis.

3.2.3.11 Work sector
It was found that there is an influence of the work sector of an individual on their stock market
participation, due to the differentinteractions between individuals across the sectors (Vaarmets

et al., 2019). This highlights the importance of social interactions when it comes to making

10 See Appendix 7.2.8 to see the question that was used to the create the variable Social interaction.
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decisions in the stock market. An example of this was found in the banking sector, because they
have a higher likelihood of participating in the stock market, aswell as their family. An explanation
for this is that those individuals are able to educate their family on the risks, returns, and portfolio
optimisations related to the stock market. Additionally, they are able to help reduce anxiety about
participating in the stock market (Knupfer et al., 2023).

The control variable Work sector will be based on the data gathered from the “Work and
Schooling” core study from the LISS database/panel. It consists of a list of fifteen key sectors of
the Netherlands created by the Centerdata Research Institute!l. It will be characterised as a
categorical variable where an individual will select the category that best represents their

current/previous job.

3.3 Regression model

In order to see if the data is sufficient to use for testing and analysing, certain tests have been
conducted. The tests include the Breusch-Pagan test and the Robust Standard Errors test. In
addition to this, a Hausman test was performed in order to see which estimation should be used

for the analysis, the Fixed Effects model or the Random Effects model.

3.3.1 Breusch-Pagan test

In order to test for heteroskedasticity, a Breusch-Pagan test was conducted. This was done in
order to see if the estimates will affect the validity of the hypotheses that are tested. The larger
the values, the higher the likelihood of there being heteroskedasticity in the model that was
tested. In order to test this, a null hypothesis of no evidence of heteroskedasticity, and an

alternative hypothesis of there being heteroskedasticity in the model, were created.

TABLE 1. BREUSCH-PAGAN TEST

Breusch-Pagan 128.82
Degrees of freedom 23
p-value 0.00000000000000022

11 See Appendix 7.2.9 to see the types of work sector.
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As presented in Table 1, the p-value shows to be very small, indicating that there is
heteroskedasticity present in the model, therefore, the null hypothesis has to be rejected and the
alternative hypothesis needs to be used.

In order to address the presence of heteroskedasticity and autocorrelation, a robust standard
errors test was used. The results can be found in the Table 2.

TABLE 2. ROBUST STANDARD ERRORS

Estimate Pr(>|t])
Assets -0.17436246 0.1769853
Education 0.01890217 0.5270120
Financial literacy 0.01416471 0.5373577
Risk aversion -0.00183146 0.9296530
Financial literacy:Education 0.00128618 0.8187888
Education:Risk aversion 0.00014127 0.9773718
Age: category 25 -34 -0.01208289 0.7513343
Age: category 35 -44 0.10027950 0.0162362 *
Age: category 45 -54 0.07594727 0.0409239 *
Age: category 55 — 64 0.12065849 0.0004546 ***
Age: category 65 — 80 0.20694315 0.0000075 ***
Employment: Employed -0.01271366 0.6635825
Marital status: Married -0.00188203 0.9294597
Net income: €1501 - €2000 0.16298452 0.0056716 **
Net income: €2001 - €2500 0.01499899 0.7389965
Net income: €2501 - €3000 0.02491747 0.5766129
Net income: €3001 - €3500 0.07964617 0.0784094
Net income: €3501 - €4000 0.08020389 0.0834543
Net income: €4001 - €4500 0.18614124 0.0010974 **
Net income: €4501 - €5000 0.14068945 0.0268865 *
Net income: €5001 - €7500 0.36598364 0.0000046 ***
Net income: > €75000 0.44364921 0.0000115 ***
Net income: Do not know -0.16344946 0.0084606 **
Net income: Prefer not to say -0.08185946 0.0771336

Notes: *** Significant at the 0.1 per cent level. ** Significant at the 1 per cent level. * Significant at the 5
per cent level. In this table, Assets is a dependent variable. Financial literacy, Risk aversion, and Education
are independentvariables. The control variables are Age, Marital status, Employment, and Net income. The
variables Financial literacy:Education, and Education:Risk aversion are the interaction terms.
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Table 2 shows that the control variable Age: category 35 — 44 has a statistically significant
positive effectat the 5% confidence level. The variable Age: category 45 —54 also has a statistically
significant positive effect at the 5% confidence level. The variable Age: category 55 — 64 has a
statistically significant positive effect at the 0.1% confidence level. The variable Age: category 65
— 80 has a statistically significant positive effect at the 0.1% confidence level. These variables all
display a significant effect on the dependent variable in comparison with the age category of 17
— 24. The control variable Net income: €1501 - €2000 has a statistically significant positive effect
at the 1% confidence level. The variable Net income: €4001 - €4500 has a statistically significant
positive effect at the 1% confidence level. The variable Net income: €4501 - €5000 has a
statistically significant positive effect at the 5% confidence level. The variable Net income: €5001
- €7500 has a statistically significant positive effect at the 0.1% confidence level. The variable Net
income: > €7500 has a statistically significant positive effect at the 0.1% confidence level. The
variable Net income: Do not know has a statistically significant negative effect at the 1%
confidence level. These variables all display a significant effect on the dependent variable in
comparison with the Net income: No income.

All the other variables are not statistically significant, and therefore have no effect on the

dependent variable.

3.3.2 Hausman test

In order to see which test needs to be used for the analysis, the Fixed Effects model or the Random
Effects model, a Hausman test will be conducted. To test this, a null hypothesis of using the
Random Effects model, because the coefficients in the models are consistent with each other.
And an alternative hypothesis of using the Fixed Effects model, because the coefficients in the
models are inconsistent with each other, were created. The results are displayed in Table 3.

TABLE 3. HAUSMAN TEST

Chi-squared 55.983
Degrees of freedom 21
p-value 0.00005076
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The table shows that the p-value (0.0000) is below 0.05, therefore, the null hypothesis can be
rejected, because there is evidence of inconsistency between the models. This indicates that
there is insufficient evidence to be able to use the Random Effects model, so the alternative
hypothesis needs to be accepted, indicating that a Fixed Effects model needs to be used for the
analysis in order to study the dataset appropriately. Additionally, in order to be able to control
for unobserved heterogeneity, and time-invariant characteristics, a Fixed Effects was included in
the model for ID and year. This was done in order to account for individual-specific, and time-

specific factors that might bias the results, ensuring more accurate and reliable estimates.
3.4 Methodological approach

The research question will be answered by using a panel data analysis. The data will be collected
using multiple points in time of different individuals in the period from 2011 to 2023, to examine
the relationship between the stock market participation of an individual and the independent
variables that will be mentioned in section 3.2.2.

For the first hypothesis, the combination of higher levels of education and financial literacy has
a significant positive effect on the stock market participation, the interaction between higher
levels of education and financial literacy will be used to see if it has a significant positive effect on
the stock market participation. The assets which an individual held in a certain year will be used
as a proxy for the dependent variable stock market participation. Several control variables will be
added in order to account for possible effects of other variables that could have an influence on
the relationship between stock market participation and the level of education in combination
with financial literacy. Panel data will be used, which includes covariates. This results in the

following formula for hypothesis 1:

) SMP;, = Bo+ BLE;s + BFL; + B5(E;, * FL;) + Controls;, +
a, + 6.+ &4

where SMP;, will be the measure for the stock market participation. E;, stands for the level of
education. FL; will represent the level of financial literacy of an individual. A number of control

variables will also be added to the formula. The control variables will include Age, Employment,
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Marital status, and Net income. These control variables were used for the analysis, due to their
change over time. The other variables are all fixed over time, therefore, not being actively
included into the analysis, and are being excluded through the Fixed Effects of ID. Additionally,
an individual-specific fixed effects, «;, was included to control for individual-specific factors, and
a time-specific fixed effects, §, was included to control for time-specific factors.

In order to test with these control variables, they will be added to the formula to see if they
have aninfluence on the results of the analysis. When they have aninfluence, it will be examined
whether this influence is positive or negative.

For the second hypothesis, the combination of risk aversion and higher levels of education will
have a significant negative effect on the stock market participation, the interaction between
higher levels of education and risk aversion will be used to see ifit has asignificant negative effect
on the stock market participation. The assets which an individual held in a certain year will be
used as a proxy for the dependent variable stock market participation. Several control variables
will be added in order to account for possible effects of other variables that could have an
influence on the relationship between stock market participation and riskaversion in combination
with the level of education. Panel data will be used, which includes covariates. This results in the

following formula for hypothesis 2:

) SMP;, = B, + B,RA; + B,E; + B3(RA; * E;;) + Controls;, +
a;+ 8.+ &,

where SMP;, will be the measure for the stock market participation. RA; represents the risk
aversion of an individual. E;; stands for the level of education. A number of control variables will
also be added to the formula. The control variables will include Age, Employment, Marital status,
and Net income. These control variables were used for the analysis, due to their change over time.
The other variablesare all fixed over time, therefore, not being actively included into the analysis,
and are being excluded through the Fixed Effects of ID. Additionally, an individual-specific fixed
effects, a;, was included to control for individual-specific factors, and a time-specific fixed effects,

&, was included to control for time-specific factors.
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In order to test with these control variables, they will be added to the formula to see if they
have aninfluence on the results of the analysis. When they have aninfluence, it will be examined

whether this influence is positive or negative.

3.4.1 Logistical regression

Due to the nature of a Fixed Effects model, it leaves out the variables that are fixed over time,
which are, for example, Financial literacy, Risk aversion, and Gender. For this research, it is
interesting to also know what the variables that are fixed over time, contribute to the
relationship. Do they influence the relationship, and if so, in what way? In order to do this, a
Logistical regression was performed on the dependent variable, the independent variables!?, the
control variables, and the interaction terms.

A Logistical regressionwas chosen due to the dependent variable Assets being a binary variable,
because the individuals could only choose between 0 no assets or 1 assets, when asked if they
held any assets at the end of a specified year. Additionally, it has the ability in estimating
probabilities, which helps in decision-making processes and offers better insights.

In order to test this, a new formula was created for each hypothesis, with the addition of
including all the control variables mentioned in section 3.2.

For the first hypothesis, the combination of higher levels of education and financial literacy has
a significant positive effect on the stock market participation, the interaction between higher
levels of education and financial literacy will be used to see if it has a significant positive effect on
the stock market participation. The assets which an individual held in a certain year will be used
as a proxy for the dependent variable stock market participation. Control variables will be added
in order to account for possible effects of other variables that could have an influence on the
relationship between stock market participation and the level of education in combination with

financial literacy. This results in the following formula for hypothesis 1:

2 SMP; = B, + B.E;+ B,FL; + B;(E;* FL;) + Controls; + ¢,

12 See Appendix 7.3 to see the results of the VIF and Pearson’s correlation in order to be able to do the Logistical regression.
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where SMP; will be the measure for the stock market participation. E; stands for the level of
education. FL; will represent the level of financial literacy of an individual. A number of control
variables will also be added to the formula. The control variables will include Age, Employment,
Field of education, Gender, Household size, Institutional trust, Marital status, Net income,
Political preferences, Social interaction, and Work sector.

In order to test with these control variables, they will be added to the formula to see if they
have aninfluence on the results of the analysis. When they have aninfluence, it will be examined
as to whether this influence is positive or negative.

For the second hypothesis, the combination of risk aversion and higher levels of education will
have a significant negative effect on the stock market participation, the interaction between
higher levels of education and risk aversion will be used to see ifit has asignificant negative effect
on the stock market participation. The assets which an individual held in a certain year will be
used as a proxy for the dependent variable stock market participation. Control variables will be
added in order to account for possible effects of other variables that could have an influence on
the relationship between stock market participation and risk aversion in combination with the

level of education. This results in the following formula for hypothesis 2:
) SMP; = B,+ B,RA; + B,E; + B;(RA; * E;) + Controls; + ¢;,

where SMP; will be the measure for the stock market participation. RA; represents the risk
aversion of an individual. E; stands for the level of education. A number of control variables will
also be added to the formula. The control variables will include Age, Employment, Field of
education, Gender, Household size, Institutional trust, Marital status, Net income, Political
preferences, Social interaction, and Work sector.

In order to test with these control variables, they will be added to the formula to see if they
have aninfluence on the results of the analysis. When they have aninfluence, it will be examined

as to whether this influence is positive or negative.
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4 Results

This chapter will give an overview of the dataset in section 4.1, as well as graphs of the dependent
and independent variables. In section 4.2 an overview of the results will be displayed, and the
results of the effect of education and financial literacy, and of riskaversion and education on stock
market participation, will be discussed. A robustness test will be done in section 4.3 using a

Logistical regression.

4.1 Dataset

Table 4 displays an overview of all variables that were used for the analysis, including the
dependent variable, the independent variables, and all the control variables.

TABLE 4. SUMMARY OF THE VARIABLES USED IN THE DATASET

Observations Mean Median Standard Min Max
deviation
Dependent variable
Stock market participation 1799 1.817676 0 3.857601 0 1
Independent variables
Financial literacy 1799 5.058922 1.180994 1 7
Level of education 1799 4.146192 4 1.300413 1 8
Risk aversion 1799 2.486937 1.576285 1 5
Control variables
Age 1799 4.252087 5 1.284828 1 6
Employment 1799 1.788772 1 4.082936 0 1
Field of education 1799 9.931629 10 4513519 1 17
Gender 1799 1.418566 1 4934611 1 2
Household size 1799 2.591996 2 1.232785 1 7
Institutional trust 1799 5.690384 6 1.566214 0 9
Marital status 1799 1.341301 1 4.742780 1 2
Net income 1799 8.196951 8 1.885914 4 15
Political preferences 1799 5.280156 5 2.188655 0 10
Social interaction 1799 7.059477 1 8.009471 0 4
Work sector 1799 1.028571 12 3.990056 1 15
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Notes: The table shows a summary of the variables of the Stock market participation dataset, which was
gathered between 2011 and 2023. A distinction has been made between the dependent variable, the
independent variables and the control variables.

In total, four figures were created for the dependent variable Assets, and for the independent
variables Education, Financial literacy and Risk aversion. These figures were created in order to
show how the observations of the corresponding variable is distributed over the tested period,

which is from 2011 to 2023.
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FIGURE 1. DISTRIBUTION ASSETS OVER TIME

Notes: The x-axis shows the year, and the y-axis shows how often individuals held an asset or did not held an asset
in the corresponding year. As can be seen in the legenda, the 0 stands for no assets, and the 1 stands for assets.

For the dependent variable Assets (Stock market participation), looking at Figure 1, it can be
concluded that the number of individuals that did not hold any assets throughout the years 2011
to 2023 were a lot higher than the individuals that did hold assets in those years. Additionally, it
can be noted that at the beginning of the period, in 2011, the amount of people that did not held
assets was higher than towards the end of the period. It seems to be increasing in the years 2020
and 2021, however, inthe year 2022 the number continues to decrease. For the individuals that
did held assets, the number was higher in 2011, and gradually decreasing in the following years.
Sometimes there was a small increase, but overall the numbers remained in a steady decrease

over the years.
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FIGURE 2. DISTRIBUTION EDUCATION OVER TIME

Notes: The x-axis shows the year, and the y-axis shows how often individuals had received the same level of
education. As can be seen in the legenda, the 1 stands for primary school, the 2 stands for VMBO, the 3 stands for
HAVO/VWO, the 4 stands for MBO, the 5 stands for HBO, the 6 stands for WO, the 7 stands for other, and 8 stands
for not yet completed or started any education.

For the independent variable Education, looking at Figure 2, it can be concluded that the
number of individuals that receiveda MBO (level 4) or HBO (level 5) diploma throughout the years
2011 to 2023, were a lot higher than the other levels of education. The third and fourth most
answered level of education amongst the individuals are VMBO (level 2) and WO (level 6). From
2011 onwards, it can be seen that the number of individuals that chose their education level,
decreases slightly over the coming years, with in the years 2016 and 2021 a slight increase. From

2022 onwards, the numbers seem to decrease again.
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Figure 3. Distribution Financial literacy over time

Notes: The x-axis shows the year, and the y-axis shows how high individuals would rate their understanding of
financial matters. As can be seen in the legenda, the 1 stands for very poor, and the 7 stands for very good.

For the independent variable Financial literacy, looking at Figure 3, it can be concluded that the
number of individuals that have a good or pretty good understanding (level 5 and 6) of financial
literacy throughout the years 2011 to 2023, were a lot higher than the other degrees of
understanding. From 2011 onwards, it can be seen that the number of individuals that chose a
level of their understanding of financial literacy, decreases slightly over the coming years, with in
the years 2020 and 2021 a slight increase. From 2022 onwards, the numbers seem to decrease

again.
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FIGURE 4. DISTRIBUTION RISK AVERSION OVER TIME

Notes: The x-axis shows the year, and the y-axis shows how high the individuals would rate their level of risk aversion.
As can be seen in the legenda, the 1 stands for not risk-averse, and the 5 stands for extremely risk-averse.

For the independent variable Risk aversion, looking at Figure 4, it can be concluded that the
number of individuals which are not risk averse throughout the years 2011 to 2023, were a lot
higher than the other degrees of risk aversion. The second and third highest levels are level 4 and
5. These alternate in the years in being the second or the third highest. From 2011 onwards, it
can be seen that the number of individuals that chose a degree of risk aversion, decreases slightly
over the coming years, with in the years 2016, 2020, and 2021 a slight increase. From 2022

onwards, the numbers seem to decrease again.

4.2 Results

As shown in section 3.5.2, a Fixed Effects model is needed in order to test the relationship
between the dependent variable, independent variables, and the interaction terms. The results
of this test can be seen in Table 5. The dataset is unbalanced, which indicates that not all
individuals have the same amount of years, due to not all individuals answering all questions in
all the years in the period of 2011 to 2023.

The independent variables Education, Financial literacy, and Risk aversion, and the interaction
between them, have been considered of having an influence on the Stock market participation.

The variables Education and Financial literacy would complement each other, and the variables
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Education and Risk aversion would contradict each other. Subsequently, hypotheses 112 and 214
were formulated. In order to test if these hypotheses hold, a Fixed Effects model was performed
with Assets as the dependent variable, and Education, Financial literacy and Risk aversion as the
independent variables. An interaction between Education and Financial literacy, and between
Education and Risk aversion was added to account for the added influence of merging two of the
three independent variables together. Additionally, the control variables Age, Employment,
Marital status, and Net income were added to see if these would influence the relation. Fixed
Effects for ID and year were added to the model.

TABLE 5. RESULTS FIXED EFFECTS MODEL

Assets
Intercept -0.17436246
(0.177)
Education -0.0133219
(0.874)
Financial literacy:Education -0.0108431
(0.527)
Education:Risk aversion 0.0170914
(0.193)
Age: category 25 - 34 0.1361826 *
(0.019)
Age: category 35 — 44 0.2453432**
(0.002)
Age: category 45 — 54 0.2527670 **
(0.009)
Age: category 55 — 64 0.2666234 *
(0.016)
Age: category 65 — 80 0.3603457 **
(0.004)
Employment: Employed 0.0113570
(0.672)
Marital status: Married -0.0939424 *
(0.022)
Net income: €1501 - €2000 0.0051875
(0.953)
Net income: €2001 - €2500 0.0356760
(0.652)

13
14

H1:The combination of higherlevels of educationand financial literacy has a significant positive effect on the stock marke t participation.

H2: The combination of risk aversionand higher levels of education will have a significant negative effect on the stockmarket participation.
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Net income: €2501 - €3000 0.0463866
(0.565)
Net income: €3001 - €3500 0.0250326
(0.758)
Net income: €3501 - €4000 -0.0078871
(0.923)
Net income: €4001 - €4500 0.0616823
(0.481)
Net income: €4501 - €5000 0.0546576
(0.557)
Net income: €5001 - €7500 0.1083246
(0.277)
Net income: > €7500 0.0522014
(0.659)
Net income: Do not know -0.5580353 **
(0.002)
Net income: Prefer not to say -0.6731807 *
(0.017)
Observations 1638
R-squared 0.044
Adjusted R-squared -0.141
F-statistic: p-value 0.000

Notes: *** Significant at the 0.1 per cent level. ** Significant at the 1 per cent level. * Significant at the 5
per cent level. In this table, Education is an independent variable. The control variables are Age,
Employment, Marital status, and Net income. The variables Financial literacy:Education and Education:Risk
aversion are the interaction terms.

4.2.1 Independent variable and interaction terms

As displayed by Table 5, the independent variable Education has a negative coefficient
(-0.17436246). Furthermore, the variable has no statistical significance, indicating that there is no
significant effect of Education on stock market participation.

The interaction term Financial literacy:Education has a negative coefficient (-0.0108431).
Furthermore, the term has no statistical significance, indicating that there is no significant effect
of the interaction between Education and Financial literacy on stock market participation. The
interaction term Education:Risk aversion has a positive coefficient (0.0170914). The term has no
statistical significance, indicating that there is no significant effect of the interaction between

Education and Risk aversion on stock market participation.
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4.2.2 Control variables

The control variable Age: category 25 — 34 has a positive coefficient (0.1361826). Furthermore,
the variable has statistical significance at the 5% confidence level, indicating that individuals aged
between 25— 34, are associated with anincrease in their stock market participation compared to
individuals aged between 17 — 24. The control variable Age: category 35 — 44 has a positive
coefficient (0.2453432). The variable has statistical significance at the 1% confidence level,
indicating that individuals aged between 35 — 44 are associated with an increase in their stock
market participation compared to individuals aged between 17 — 24. The control variable Age:
category 45 — 54 has a positive coefficient (0.2527670). The variable has statistical significance at
the 1% confidence level, indicating that individuals aged between 45 — 54 are associated with an
increase in their stock market participation compared to individuals aged between 17 — 24. The
control variable Age: category 55 — 64 has a positive coefficient (0.2666234). The variable has
statistical significance at the 5% confidence level, indicating that individuals aged between 55 —
64 are associated with an increase in their stock market participation compared to individuals
aged between 17 — 24. The control variable Age: category 55 — 80 has a positive coefficient
(0.3603457). The variable has statistical significance at the 1% confidence level, indicating that
individuals aged between 65 — 80 are associated with an increase in their stock market
participation compared to individuals aged between 17 — 24.

The control variable Employment: Employed has a positive coefficient (0.0113570).
Furthermore, the variable has no statistical significance, indicating that there is no significant
effect of employment on stock market participation.

The control variable Marital status: Married has a negative coefficient (-0.0939424).
Furthermore, the variable has statistical significance at the 5% confidence level, indicating that
being married is associated with a decrease in the stock market participation compared to
individuals that are not married.

The control variable Net income: €1501 - €2000 has a positive coefficient (0.0051875).
Furthermore, the variable has no statistical significance, indicating that there is no significant
effect of a net income of €1501 - €2000 on stock market participation. The control variable Net

income: €2001 - €2500 has a positive coefficient (0.0356760). The variable has no statistical
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significance, indicating that there is no significant effect of a netincome of €2001 - €2500 on stock
market participation. The control variable Net income: €2501 - €3000 has a positive coefficient
(0.0463866). The variable has no statistical significance, indicating that there is no significant
effect of a net income of €2501 - €3000 on stock market participation. The control variable Net
income: €3001 - €3500 has a positive coefficient (0.0250326). The variable has no statistical
significance, indicating that there is no significant effect of a netincome of €3001 - €3500 on stock
market participation. The control variable Net income: €3501 - €4000 has a negative coefficient
(-0.0078871). The variable has no statistical significance, indicating that there is no significant
effect of a net income of €3501 - €4000 on stock market participation. The control variable Net
income: €4001 - €4500 has a positive coefficient (0.0616823). The variable has no statistical
significance, indicating that there is no significant effect of a netincome of €4001 - €4500 on stock
market participation. The control variable Net income: €4501 - €5000 has a positive coefficient
(0.0546576). The variable has no statistical significance, indicating that there is no significant
effect of a net income of €4501 - €5000 on stock market participation. The control variable Net
income: €5001 - €7500 has a positive coefficient (0.1083246). The variable has no statistical
significance, indicating that there is no significanteffect of a netincome of €5001 - €7500 on stock
market participation. The control variable Net income: > €7500 has a positive coefficient
(0.0522014). The variable has no statistical significance, indicating that there is no significant
effect of a net income of >€7500 on stock market participation. The control variable Netincome:
Do not know has a negative coefficient (-0.5580353). The variable has statistical significance at
the 1% confidence level, indicating that individuals that do not know their income are associated
with a decrease in their stock market participation compared to individuals with no income. The
control variable Net income: Prefer not to say has a negative coefficient (-0.6731807). The
variable has statistical significance at the 5% confidence level, indicating that individuals that
prefer not to give their income are associated with a decrease in their stock market participation

compared to individuals with no income.
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4.3 Robustness test

As explained in section 3.4.1, a Logistical regression needs to be done in order to test what kind
of effect the independent and control variables have on the dependent variable Assets. The
results can be seen in Table 6. Six regressions will be done, starting with the first regression
containing only the independent variables. The second regression will also include the interaction
terms. Regression three will have as an addition the control variables Age, Gender, and
Employment. To regressionfour, the control variables Net income, and Work sector will be added.
For regression five, the control variables Political preferences, Institutional trust, and Social
interaction will be added. And for regression six, the control variables Marital status, Household
size, and Field of education will be added. This was done in order to see how the variables affect
each other, and what will happen when you add more variables to the regression, as to how they
will interact with each other relative to the dependent variable.

The independent variables Education, Financial literacy, and Risk aversion, and the interaction
between them, have been considered of having an influence on the Stock market participation.
The variables Education and Financial literacy would complement each other, and the variables
Education and Risk aversion would contradict each other. Subsequently, hypothesis 11° and 216
were formed. In order to test if these hypotheses hold, a Logistical regressionwas performed with
Assets as the dependent variable, and Education, Financial literacy, and Risk aversion as the
independent variables. An interaction between Education and Financial literacy, and between
Education and Risk aversion was included to account for the added influence of combining two of
the three independent variables together. Additionally, the control variables Age, Employment,
Field of education, Gender, Household size, Institutional trust, Marital status, Net income,
Political preferences, Social interaction, and Work sector were added to see if these would

influence the relation?’.

15
16
17

H1: The combination of higherlevels of educationand financial literacy has a significant positive effect on the stock marke t participation.
H2: The combination of risk aversionand higher levels of education will have a significant negative effect on the stockmark et participation.

For all the variables that have a significant effect, the odds ratio will be calculated by converting the log-odds (e®stimate ),
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TABLE 6. RESULTS LOGISTIC REGRESSION

Assets? Assets® Assets® Assets® Assets® Assetsf
Intercept -3.64330 *** -2.56644 * -4.24717 ** -7.11162 *** -8.41880 *** -23.35
(0.000) (0.030) (0.006) (0.000) (0.000) (0.989)
Education 0.28205 *** 0.01945 -0.02281 0.43465 0.46882 0.6485
(0.000) (0.940) (0.930) (0.164) (0.152) (0.066)
Financial literacy 0.22282 *** 0.17969 0.10221 0.38040 0.50806 0.5142
(0.000) (0.403) (0.631) (0.142) (0.067) (0.078)
Risk aversion -0.09061 * -0.46097 ** -0.40683 * -0.10231 -0.17364 -0.1443
(0.024) (0.004) (0.012) (0.548) (0.317) (0.413)
Financial 0.01320 0.02725 -0.05110 -0.08261 -0.08690
literacy:Education (0.775) (0.554) (0.359) (0.164) (0.169)
Education:Risk 0.08307 * 0.07216 * 0.02053 0.04009 0.03636
aversion (0.014) (0.039) (0.584) (0.295) (0.349)
Age: category 1.29366 0.69887 0.69610 0.7801
25-34 (0.219) (0.517) (0.519) (0.477)
Age: category 2.12413 * 1.85422 1.90393 2211 %
35-44 (0.039) (0.076) (0.069) (0.039)
Age: category 211772 * 1.62707 1.69013 2.180 *
45 - 54 (0.039) (0.118) (0.104) (0.041)
Age: category 2.27106 * 1.97235 1.98480 2.570 *
55— 64 (0.026) (0.056) (0.055) (0.016)
Age: category 2.63598 * 2.47596 * 2.39826 * 3.158 **
65— 80 (0.010) (0.018) (0.022) (0.004)
Gender: Female -0.19869 0.14463 0.12513 0.1839
(0.141) (0.403) (0.474) (0.346)
Employment: -0.21412 -0.09928 -0.06632 -0.04668
Employed (0.224) (0.629) (0.750) (0.830)
Net income: 1.79532 1.61807 1.303
€1501 - €2000 (0.096) (0.134) (0.234)
Net income: 0.58837 0.45239 0.3365
€2001 - €2500 (0.582) (0.672) (0.756)
Net income: 0.71825 0.63748 0.7162
€2501 - €3000 (0.499) (0.548) (0.505)
Net income: 1.24151 1.16169 1.246
€3001 - €3500 (0.240) (0.271) (0.243)
Net income: 1.29087 1.23111 1.349
€3501 - €4000 (0.224) (0.246) (0.208)
Net income: 1.80839 1.68563 1.631
€4001 - €4500 (0.092) (0.116) (0.133)
Net income: 1.60073 1.60678 1.518
€4501 - €5000 (0.141) (0.104) (0.168)
Net income: 2.58154 * 2.45953 * 2.295 *
€5001 - €7500 (0.019) (0.025) (0.039)
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Net income: >
€7500

Net income: Do
not know

Net income:
Prefer not to say
Work sector
Political
preferences
Institutional trust
Social interaction
Marital status:
Married
Household size
Field: Agriculture
Field: Art

Field: Catering
Field: Economics
Field: General
Field: Humanities
Field: Law

Field:
Mathematics
Field: Medical
Field: Other
Field: Personal
care

Field: Public order

Field: Social
behaviour

2.75899 *
(0.014)

-12.27171
(0.977)

-11.72715
(0.989)

-0.01809
(0.326)

2.58115 *
(0.022)

-12.48836
(0.977)

-11.94893
(0.989)

-0.02867
(0.126)

-0.05444
(0.109)

0.25674 ***
(0.000)

0.12370
(0.144)

2.587 *
(0.025)

-14.78
(0.990)

-13.64
(0.996)

-0.008391
(0.687)

-0.04834
(0.173)

0.2583 ***
(0.000)

0.1319
(0.154)

0.3259
(0.093)

0.1640 *
(0.032)

-1.976
(0.999)

11.95
(0.994)

13.28
(0.994)

12.80
(0.994)

13.52
(0.994)

12.23
(0.994)

13.70
(0.994)

13.08
(0.994)

11.99
(0.994)

12.04
(0.994)

11.78
(0.995)

-2.488
(0.999)

13.42
(0.994)
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Field: Teaching 12.51
(0.994)
Field: Technology 13.15
(0.994)
Field: Transport 13.02
(0.994)
Null deviance 1705.7 1705.7 1704.9 1583.5 1583.5 1583.5
Residual deviance 1653.1 1647.0 1601.4 1406.1 1376.8 1314.9
AlC 1661.1 1659 1627.4 1456.1 1432.8 1406.9
Fisher scoring 4 5 6 13 13 15

Notes: *** Significant at the 0.1 per cent level. ** Significant at the 1 per cent level. * Significant at the 5
per cent level. In this table, Education, Financial literacy, and Risk aversion are independent variables. The
control variables are Age, Employment, Field of education, Gender, Household size, Institutional trust,
Martial status, Net income, Political preferences, Social interaction,and Work sector. The variables Financial
literacy:Education and Education:Risk aversion are the interaction terms. Six regressions where done in
order to see the effectthe variables have on each other and the dependent variable when adding more
variables to the regression.

2 Results of the test done for the model with Assets, Education, Financial literacy, and Risk aversion.

P Results of the test done for the model with Assets, Education, Financial literacy, Risk aversion, Financial literacy:Education, and
Education:Risk aversion.

¢ Results of the test done for the model with Assets, Education, Financial literacy, Risk aversion, Financial literacy:Education,
Education:Risk aversion, Age, Gender, and Employment.

4 Results of the test done for the model with Assets, Education, Financial literacy, Risk aversion, Financial literacy:Education,
Education:Risk aversion, Age, Gender, Employment, Net income, and Work sector.

¢ Results of the test done for the model with Assets, Education, Financial literacy, Risk aversion, Financial literacy:Education,
Education:Risk aversion, Age, Gender, Employment, Net income, Work sector, Political preferences, Institutional trust, and So cial
interaction.

f Results of the test done for the model with Assets, Education, Financial literacy, Risk aversion, Financial literacy:Education,
Education:Risk aversion, Age, Gender, Employment, Net income, Work sector, Political preferences, Institutional trust, Social
interaction, Marital status, Household size, and Field of education.

4.3.1 Regressionl

4.3.1.1 Independent variables

As displayed by Table 6, the independent variable Education has a positive coefficient (0.28205).

Furthermore, the variable has statistical significance at the 0.1% confidence level. This indicates

that with an increase in education, the odds of participating in the stock market increases by

approximately 32.6%. The independent variable Financial literacy has a positive coefficient

(0.22282). The variable has statistical significance at the 0.1% confidence level, which indicates

that with an increase in financial literacy, the odds of participating in the stock market increases

with approximately 24.9%. The independent variable Risk aversion has a negative coefficient
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(-0.09061). The variable has statistical significance at the 5% confidence level, indicating that with
an increase in risk aversion, the odds of participating in the stock market decrease with

approximately 8.7%.

4.3.2 Regression 2

4.3.2.1 Independent variables and interaction terms

Looking at Table 6, the independent variable Education has a positive coefficient (0.01945).
Furthermore, the variable has no statistical significance, indicating that there is no significant
effect of education on stock market participation. The independent variable Financial literacy has
a positive coefficient (0.17969). The variable has no statistical significance, indicating that there
is no significant effect of financial literacy on stock market participation. The independent variable
Risk aversion has a negative coefficient (-0.46097). The variable has statistical significance at the
1% confidence level, indicating that with an increase in risk aversion, the odds of participating in
the stock market decrease by approximately 36.9%.

The interaction term Financial literacy:Education has a positive coefficient (0.01320).
Furthermore, the term has no statistical significance, indicating that there is no significant effect
of the interaction between education and financial literacy on stock market participation. The
interaction term Education:Risk aversion has a positive coefficient (0.08307). The term has
statistical significance at the 5% confidence level. This indicates that as education increases, the
negative influence of risk aversion on stock market participation is mitigated, and the odds of

participating in the stock market increase with 8.7%.

4.3.3 Regression 3

4.3.3.1 Independent variables and interaction terms

Table 6 shows that the independent variable Education has a negative coefficient (-0.02281).
Furthermore, the variable has no statistical significance, indicating that there is no significant
effect of education on stock market participation. The independent variable Financial literacy has
a positive coefficient (0.10221). The variable has no statistical significance, indicating that there

is no significanteffect of financial literacy on stock market participation. The independent variable
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Risk aversion has a negative coefficient (-0.40683). The variable has statistical significance at the
5% confidence level, indicating that with an increase in risk aversion, the odds of participating in
the stock market decrease by approximately 33.4%.

The interaction term Financial literacy:Education has a positive coefficient (0.02725).
Furthermore, the term has no statistical significance, indicating that there is no significant effect
of the interaction between education and financial literacy on stock market participation. The
interaction term Education:Risk aversion has a positive coefficient (0.07216). The term has
statistical significance at the 5% confidence level. This indicates that as education increases, the
negative influence of risk aversion on stock market participation is mitigated, and the odds of

participating in the stock market increase with 7.5%.

4.3.3.2 Control variables

The control variable Age: category 25 — 34 has a positive coefficient (1.29366). Furthermore, the
variable has no statistical significance, indicating that there is no significant effect of individuals
aged between 25 — 34 on stock market participation. The control variable Age: category 35 — 44
has a positive coefficient (2.12413). The variable has statistical significance at the 5% confidence
level, indicating that the odds of participatingin the stock market increase by approximately 8.4%
for individuals aged between 35 — 44 compared to individuals aged between 17 — 24. The control
variable Age: category 45 — 54 has a positive coefficient (2.11772). The variable has statistical
significance at the 5% confidence level, indicating that the odds of participating in the stock
market increase by approximately 8.3% for individuals aged between 45 — 54 compared to
individuals aged between 17 — 24. The control variable Age: category 55 — 64 has a positive
coefficient (2.27106). The variable has statistical significance at the 5% confidence level,
indicating that the odds of participating in the stock market increase by approximately 9.7% for
individuals aged between 55 — 64 compared to individuals aged between 17 — 24. The control
variable Age: category 65 — 80 has a positive coefficient (2.63598). The variable has statistical
significance at the 5% confidence level, indicating that the odds of participating in the stock
market increase by approximately 13.9% for individuals aged between 65 — 80 compared to

individuals aged between 17 — 24.
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The control variable Gender: Female has a negative coefficient (-0.19869). Furthermore, the
variable has no statistical significance, indicating that there is no significant effect of being female
on stock market participation.

The control variable Employment: Employed has a negative coefficient (-0.21412).
Furthermore, the variable has no statistical significance, indicating that there is no significant

effect being employed on stock market participation.

4.3.4 Regression 4

4.3.4.1 Independent variables and interaction terms
As revealed by Table 6, the independent variable Education has a positive coefficient (0.43465).
Furthermore, the variable has no statistical significance, indicating that there is no significant
effect of education on stock market participation. The independent variable Financial literacy has
a positive coefficient (0.38040). The variable has no statistical significance, indicating that there
is no significanteffect of financial literacy on stock market participation. The independent variable
Risk aversion has a negative coefficient (-0.10231). The variable has no statistical significance,
indicating that there is no significant effect of financial literacy on stock market participation.
The interaction term Financial literacy:Education has a negative coefficient (-0.05110).
Furthermore, the term has no statistical significance, indicating that there is no significant effect
of the interaction between education and financial literacy on stock market participation. The
interaction term Education:Risk aversion has a positive coefficient (0.02053). The term has no
statistical significance, indicating that there is no significant effect of the interaction between

education and risk aversion on stock market participation.

4.3.4.2 Control variables

The control variable Age: category 25 — 34 has a positive coefficient (0.69887). Furthermore, the
variable has no statistical significance, indicating that there is no significant effect of individuals
aged between 25 — 34 on stock market participation. The control variable Age: category 35 — 44
has a positive coefficient (1.85422). The variable has no statistical significance, indicating that
there is no significant effect of individuals aged between 35 — 44 on stock market participation.

The control variable Age: category 45 — 54 has a positive coefficient (1.62707). The variable has
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no statistical significance, indicating that there is no significant effect of individuals aged between
45 — 54 on stock market participation. The control variable Age: category 55 — 64 has a positive
coefficient (1.97235). The variable has no statistical significance, indicating that there is no
significant effect of individuals aged between 55 — 64 on stock market participation. The control
variable Age: category 65 — 80 has a positive coefficient (2.47596). The variable has statistical
significance at the 5% confidence level, indicating that the odds of participating in the stock
market increase by approximately 11.9% for individuals aged between 65 — 80 compared to
individuals aged between 17 — 24.

The control variable Gender: Female has a positive coefficient (0.14463). Furthermore, the
variable has no statistical significance, indicating that there is no significant effect of being female
on stock market participation.

The control variable Employment: Employed has a negative coefficient (-0.09928).
Furthermore, the variable has no statistical significance, indicating that there is no significant
effect being employed on stock market participation.

The control variable Net income: €1501 - €2000 has a positive coefficient (1.79532).
Furthermore, the variable has no statistical significance, indicating that there is no significant
effect of a net income of €1501 - €2000 on stock market participation. The control variable Net
income: €2001 - €2500 has a positive coefficient (0.58837). The variable has no statistical
significance, indicating that there is no significant effect of a netincome of €2001 - €2500 on stock
market participation. The control variable Net income: €2501 - €3000 has a positive coefficient
(0.71825). The variable has no statistical significance, indicating that there is no significant effect
of a net income of €2501 - €3000 on stock market participation. The control variable Netincome:
€3001 - €3500 has a positive coefficient (1.24151). The variable has no statistical significance,
indicating that there is no significant effect of a net income of €3001 - €3500 on stock market
participation. The control variable Net income: €3501 -€4000 has a positive coefficient (1.29087).
The variable has no statistical significance, indicating that there is no significant effect of a net
income of €3501 - €4000 on stock market participation. The control variable Net income: €4001
- €4500 has a positive coefficient (1.80839). The variable has no statistical significance, indicating

that there is no significant effect of a net income of €4001 - €4500 on stock market participation.
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The control variable Net income: €4501 - €5000 has a positive coefficient (1.60073). The variable
has no statistical significance, indicating that there is no significanteffect of a netincome of €4501
- €5000 on stock market participation. The control variable Net income: €5001 - €7500 has a
positive coefficient (2.58154). The variable has statistical significance at the 5% confidence level,
indicating that the odds of participating in the stock market increase by approximately 13.2% for
individuals with a net income of €5001 - €7500 compared to individuals with no income. The
control variable Net income: > €7500 has a positive coefficient (2.75899). The variable has
statistical significance at the 5% confidence level, indicating that the odds of participating in the
stock market increase by approximately 15.8% for individuals with a net income of > €7500
compared to individuals with no income. The control variable Net income: Do not know has a
negative coefficient (-12.27171). The variable has no statistical significance, indicating that there
is no significant effect of a net income that is unknown on stock market participation. The control
variable Net income: Prefer not to say has a negative coefficient (-11.72715). The variable has no
statistical significance, indicating that there is no significant effect of a net income that is not
enclosed on stock market participation.

The control variable Work sector has a negative coefficient (-0.01809). Furthermore, the
variable has no statistical significance, indicating that there is no significant effect of the work

sector on stock market participation.

4.3.5 Regression5

4.3.5.1 Independent variables and interaction terms

Table 6 demonstrates that the independent variable Education has a positive coefficient
(0.46882). Furthermore, the variable has no statistical significance, indicating that there is no
significant effect of education on stock market participation. The independent variable Financial
literacy has a positive coefficient (0.50806). The variable has no statistical significance, indicating
that there is no significant effect of financial literacy on stock market participation. The
independent variable Risk aversion has a negative coefficient (-0.17364). The variable has no
statistical significance, indicating that there is no significant effect of financial literacy on stock

market participation.
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The interaction term Financial literacy:Education has a negative coefficient (-0.08261).
Furthermore, the term has no statistical significance, indicating that there is no significant effect
of the interaction between education and financial literacy on stock market participation. The
interaction term Education:Risk aversion has a positive coefficient (0.04009). The term has no
statistical significance, indicating that there is no significant effect of the interaction between

education and risk aversion on stock market participation.

4.3.5.2 Control variables

The control variable Age: category 25 — 34 has a positive coefficient (0.69610). Furthermore, the
variable has no statistical significance, indicating that there is no significant effect of individuals
aged between 25 — 34 on stock market participation. The control variable Age: category 35 — 44
has a positive coefficient (1.90393). The variable has no statistical significance, indicating that
there is no significant effect of individuals aged between 35 — 44 on stock market participation.
The control variable Age: category 45 — 54 has a positive coefficient (1.69013). The variable has
no statistical significance, indicating that there is no significant effect of individuals aged between
45 — 54 on stock market participation. The control variable Age: category 55 — 64 has a positive
coefficient (1.98480). The variable has no statistical significance, indicating that there is no
significant effect of individuals aged between 55 — 64 on stock market participation. The control
variable Age: category 65 — 80 has a positive coefficient (2.39826). The variable has statistical
significance at the 5% confidence level, indicating that the odds of participating in the stock
market increase by approximately 11.0% for individuals aged between 65 — 80 compared to
individuals aged between 17 — 24.

The control variable Gender: Female has a positive coefficient (0.12513). Furthermore, the
variable has no statistical significance, indicating that there is no significant effect of being female
on stock market participation.

The control variable Employment: Employed has a negative coefficient (-0.06632).
Furthermore, the variable has no statistical significance, indicating that there is no significant
effect being employed on stock market participation.

The control variable Net income: €1501 - €2000 has a positive coefficient (1.61807).

Furthermore, the variable has no statistical significance, indicating that there is no significant
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effect of a net income of €1501 - €2000 on stock market participation. The control variable Net
income: €2001 - €2500 has a positive coefficient (0.45239). The variable has no statistical
significance, indicating that there is no significant effect of a netincome of €2001 - €2500 on stock
market participation. The control variable Net income: €2501 - €3000 has a positive coefficient
(0.63748). The variable has no statistical significance, indicating that there is no significant effect
of a net income of €2501 - €3000 on stock market participation. The control variable Netincome:
€3001 - €3500 has a positive coefficient (1.16169). The variable has no statistical significance,
indicating that there is no significant effect of a net income of €3001 - €3500 on stock market
participation. The control variable Net income: €3501 -€4000 has a positive coefficient (1.23111).
The variable has no statistical significance, indicating that there is no significant effect of a net
income of €3501 - €4000 on stock market participation. The control variable Net income: €4001
- €4500 has a positive coefficient (1.68563). The variable has no statistical significance, indicating
that there is no significant effect of a net income of €4001 - €4500 on stock market participation.
The control variable Net income: €4501 - €5000 has a positive coefficient (1.60678). The variable
has no statistical significance, indicating that there is no significanteffect of a net income of €4501
- €5000 on stock market participation. The control variable Net income: €5001 - €7500 has a
positive coefficient (2.45953). The variable has statistical significance at the 5% confidence level,
indicating that the odds of participating in the stock market increase by approximately 11.7% for
individuals with a net income of €5001 - €7500 compared to individuals with no income. The
control variable Net income: > €7500 has a positive coefficient (2.58115). The variable has
statistical significance at the 5% confidence level, indicating that the odds of participating in the
stock market increase by approximately 13.2% for individuals with a net income of > €7500
compared to individuals with no income. The control variable Net income: Do not know has a
negative coefficient (-12.48836). The variable has no statistical significance, indicating that there
is no significant effect of a net income that is unknown on stock market participation. The control
variable Net income: Prefer not to say has a negative coefficient (-11.94893). The variable has no
statistical significance, indicating that there is no significant effect of a net income that is not

provided, on stock market participation.
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The control variable Work sector has a negative coefficient (-0.02867). Furthermore, the
variable has no statistical significance, indicating that there is no significant effect of the work
sector on stock market participation.

The control variable Political preferences has a negative coefficient (-0.05444). Furthermore,
the variable has no statistical significance, indicating that there is no significant effect of political
preferences on stock market participation.

The control variable Institutional trust has a positive coefficient (0.25674). Furthermore, the
variable has statistical significance at the 0.1% confidence level, indicating that with an increase
ininstitutional trust, the odds of participatingin the stock marketincrease by approximately 1.3%.

The control variable Social interaction has a positive coefficient (0.12370). Furthermore, the
variable has no statistical significance, indicating that there is no significant effect of social

interaction on stock market participation.

4.3.6 Regression 6

4.3.6.1 Independent variables and interaction terms
As illustrated by Table 6, the independent variable Education has a positive coefficient (0.6485).
Furthermore, the variable has no statistical significance, indicating that there is no significant
effect of education on stock market participation. The independent variable Financial literacy has
a positive coefficient (0.5142). The variable has no statistical significance, indicating that there is
no significant effect of financial literacy on stock market participation. The independent variable
Risk aversion has a negative coefficient (-0.1443). The variable has no statistical significance,
indicating that there is no significant effect of financial literacy on stock market participation.
The interaction term Financial literacy:Education has a negative coefficient (-0.08690).
Furthermore, the term has no statistical significance, indicating that there is no significant effect
of the interaction between education and financial literacy on stock market participation. The
interaction term Education:Risk aversion has a positive coefficient (0.03636). The term has no
statistical significance, indicating that there is no significant effect of the interaction between

education and risk aversion on stock market participation.

50



Annika de Vries Jun. 29, 24 Master Thesis, Economics

4.3.6.2 Control variables

The control variable Age: category 25 — 34 has a positive coefficient (0.7801). Furthermore, the
variable has no statistical significance, indicating that there is no significant effect of individuals
aged between 25 — 34 on stock market participation. The control variable Age: category 35 — 44
has a positive coefficient (2.211). The variable has statistical significance at the 5% confidence
level, indicating that the odds of participatingin the stock marketincrease by approximately 9.1%
for individuals aged between 35 — 44 compared to individuals aged between 17 — 24. The control
variable Age: category 45 — 54 has a positive coefficient (2.180). The variable has statistical
significance at the 5% confidence level, indicating that the odds of participating in the stock
market increase by approximately 8.9% for individuals aged between 45 — 54 compared to
individuals aged between 17 — 24. The control variable Age: category 55 — 64 has a positive
coefficient (2.570). The variable has statistical significance at the 5% confidence level, indicating
that the odds of participating in the stock market increase by approximately 13.1% for individuals
aged between 55 — 64 on stock market participation. The control variable Age: category 65 — 80
has a positive coefficient (3.158). The variable has statistical significance at the 1% confidence
level, indicating that the odds of participating in the stock market increase by approximately
23.5% for individuals aged between 65 — 80 compared to individuals aged between 17 — 24.

The control variable Gender: Female has a positive coefficient (0.1839). Furthermore, the
variable has no statistical significance, indicating that there is no significant effect of being female
on stock market participation.

The control variable Employment: Employed has a negative coefficient (-0.04668).
Furthermore, the variable has no statistical significance, indicating that there is no significant
effect being employed on stock market participation.

The control variable Net income: €1501 - €2000 has a positive coefficient (1.303). Furthermore,
the variable has no statistical significance, indicating that there is no significant effect of a net
income of €1501 - €2000 on stock market participation. The control variable Net income: €2001
- €2500 has a positive coefficient (0.3365). The variable has no statistical significance, indicating
that there is no significant effect of a net income of €2001 - €2500 on stock market participation.

The control variable Net income: €2501 - €3000 has a positive coefficient (0.7162). The variable
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has no statistical significance, indicating that there is no significant effect of a netincome of €2501
- €3000 on stock market participation. The control variable Net income: €3001 - €3500 has a
positive coefficient (1.246). The variable has no statistical significance, indicating that there is no
significant effect of a net income of €3001 - €3500 on stock market participation. The control
variable Net income: €3501 - €4000 has a positive coefficient (1.349). The variable has no
statistical significance, indicating that there is no significant effect of a net income of €3501 -
€4000 on stock market participation. The control variable Net income: €4001 - €4500 has a
positive coefficient (1.631). The variable has no statistical significance, indicating that there is no
significant effect of a net income of €4001 - €4500 on stock market participation. The control
variable Net income: €4501 - €5000 has a positive coefficient (1.518). The variable has no
statistical significance, indicating that there is no significant effect of a net income of €4501 -
€5000 on stock market participation. The control variable Net income: €5001 - €7500 has a
positive coefficient (2.295). The variable has statistical significance at the 5% confidence level,
indicating that the odds of participating in the stock market increase by approximately 9.9% for
individuals with a net income of €5001 - €7500 compared to individuals with no income. The
control variable Net income: > €7500 has a positive coefficient (2.587). The variable has statistical
significance at the 5% confidence level, indicating that the odds of participating in the stock
market increase by approximately 13.3% for individuals with a net income of > €7500 compared
to individuals with no income. The control variable Net income: Do not know has a negative
coefficient (-14.78). The variable has no statistical significance, indicating that there is no
significant effect of a net income that is unknown on stock market participation. The control
variable Net income: Prefer not to say has a negative coefficient (-13.64). The variable has no
statistical significance, indicating that there is no significant effect of a net income that is not
provided on stock market participation.

The control variable Work sector has a negative coefficient (-0.008391). Furthermore, the
variable has no statistical significance, indicating that there is no significant effect of the work

sector on stock market participation.
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The control variable Political preferences has a negative coefficient (-0.04834). Furthermore,
the variable has no statistical significance, indicating that there is no significant effect of political
preferences on stock market participation.

The control variable Institutional trust has a positive coefficient (0.2583). Furthermore, the
variable has statistical significance at the 0.1% confidence level, indicating that with an increase
ininstitutional trust, the odds of participating in the stock marketincrease by approximately 1.3%.

The control variable Social interaction has a positive coefficient (0.1319). Furthermore, the
variable has no statistical significance, indicating that there is no significant effect of social
interaction on stock market participation.

The control variable Marital status has a positive coefficient (0.3259). Furthermore, the variable
has no statistical significance, indicating that there is no significant effect of social interaction on
stock market participation.

The control variable Household size has a positive coefficient (0.1640). Furthermore, the
variable has statistical significance at the 5% confidence level, indicating that with an increasein
household size, the odds of participating in the stock market increase by approximately 1.2%.

The control variable Field of education as a whole (so including all mentioned fields) has no
statistical significance, indicating that there is no significant effect of the field of education on

stock market participation.

5 Discussion

This chapter will give an interpretation of the results of the Fixed Effects model, the limitations,
and recommendations. Section 5.1 will interpret the results, while looking at the created
hypotheses and existing literature. In section 5.2, the limitations of this research will be given.

And section 5.3, will give recommendations for future research, and policy makers.

5.1 Fixed Effects model

The Fixed Effects model gives findings for possible effects on the stock market participation of
different factors, including interaction terms, which could be positive or negative. When looking

at the interaction between education and financial literacy, it can be seen that it has a negative
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effect on stock market participation. This is not in line with hypothesis 1, which states that the
interaction would have a positive influence on stock market participation. The hypothesis was
created based on existing literature, mentioned in section 2, which also states that the
combination of education and financial literacy would have a positive impact. Since individuals
with a higher level of education often have a higher income, which could result in an increase in
their stock market participation. Financial literacy contributes to this by individuals that received
a financial education have a better understanding of the stock market and the way it works. This
helps by reducing barriers, such as fixed costs or psychological barriers. Additionally, the
interaction term had no statistical significance, indicating that it cannot be said whether the level
of education in combination with the level of financial literacy of an individual, has an effect on
their stock market participation. According to existing literature the combination of education
and financial literacy might be a good way to help predict stock market participation in theory,
however, this study did not find any significant results that would help prove whether this theory
is applicable in practice.

The interaction between education and risk aversion shows a positive coefficient on stock
market participation. This is not in line with hypothesis 2, which states that the interaction would
have a negative effect on stock market participation. The hypothesis was created based on
existing literature, mentioned in section 2, which also states that the combination of education
and risk aversion would have a negative impacton stock market participation. Because individuals
who are new to the stock market, have a higher likelihood of having lower education regarding
stocks, compared to experienced stockholders. In addition, they often have less financial means
to cope with the ups and downs in the market. This indicates that newcomers, and therefore
individuals with lower (financial) education, have a higher likelihood of being risk averse.
However, the interaction term had no statistical significance, indicating that it cannot be said
whether the level of education in combination with the level of risk aversion of anindividual, has
an effect on their stock market participation. According to existing literature the combination of
education and risk aversion might be a good way to help predicting stock market participationin
theory, however, this study did not find any significant results that would help prove if this theory

is accurate in reality.
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5.2 Limitations

This study does not come without any uncertainty about the created results, and therefore,
displays a few limitations. The first limitation is that not all core studies, that were used for
gathering the needed variables, were done every year. Some core studies were only conducted
once, so it cannot be known if the individuals that participated would give a different answer ina
different year. A consequence of this can be that this is a reason that there was no significance
found in the interaction terms. Adding to this, most of the variables that were used, were
gathered from core studies that were repeated every year, or every two years, which did help in
creating some insight in what factors play a role in the stock market participation of an individual.

The second limitation is that in the dataset not all individuals have the same number of years.
This is due to not all individuals answering all the question, therefore, those had to be left out of
the dataset. By doing this, it was ensured that all individuals had the same number of variables
available, which made it easier to study the results of the regressions. However, this made the
dataset a lot smaller than anticipated at first. This could potentially add to the low significant
effects in the results.

The third limitation is that all data was gathered in the Netherlands, because it was gathered
from the LISS (Longitudinal Internet studies for the Social Sciences) panel administered by
Centerdata (Tilburg University, the Netherlands). This led to the research only being done in the
Netherlands. By not including other countries, there could be no comparison made between
individuals from different countries. So, this research is only limited to the Netherlands. The
results could be used for other countries, but it could not be said that it would have any relevance
when doing so.

The fourth limitation is that there was only a focus on the stock market participation in
combination with the level of education, financial literacy, and risk aversion. Other influential
factors were used as control variables. Due to only three variables being used as independent
variables, this researchremained small, which made it easier to grasp what kind of influence those
three independent variables have. However, this does not mean that other variables do not have
a significant influence, as was displayed in the robustness test. There are too much factors that

have a direct or indirect influence on stock market participation, that they cannot all be studied
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at once. This makes the observations partly unusable. By adding a Logistical regression to be able
to see additional factors with an influence, a part of other influential variables was tested.
However, there are still many more factors that have an influence, which were not incorporated
in this study.

The last limitation is that all findings of the independent variables in the Fixed Effects model
were not statistically significant, as well as the interaction terms, as shown in Table 5. For the
Logistical regression, only the independent variable Risk aversion had statistical significance, the
interaction terms were also not statistically significance, as shown in Table 7. A possible
explanation for this, is that the level of education, financial literacy, and the interaction terms are
not fully affecting the stock market participation, due to multiple variables together affecting the
stock market participation. By incorporating a Logistical regression to this research, more factors
were found that did have an influence on stock market participation. However, there are still a

lot more variables that will have an influence on stock market participation.

5.3 Recommendations

Some recommendations for future research are, firstly, incorporate variables, such as Financial
literacy and Risk aversion, that are tested over multiple years, instead of just one year. By doing
this, the research becomes more accurate, because the answers could change over time, giving
more insights into the variables. It could also result in better relations between the variables,
because then all variables will be able to be measured over time, giving a better view of the data.
Additionally, if it is possible, create a bigger dataset with more answers of the individuals. This
could help increase with the understanding of the results, and might give a better view of the
population in the Netherlands (when the study is done with data from the Netherlands).

A second recommendation is, to not only look at data gathered in the Netherlands, but also
look at other countries. This would help in understanding similarities and differences between
countries and their systems. Making the results more qualified to be used to give advice to
different countries/policymakers.

The third recommendation, is that when creating a similar research, consider adding more

and/or different independent variables. This makes it easier to see which variables have an
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influence on stock market participation, and on each other. Increasing the possibility of getting
more answers to which variables influence stock market participation, making it easier to give
advice to policymakers/countries.

As for policy makers, institutions, banks, and government bodies, they could use the results
from this study, and other research, as a guideline to increase participation in the stock market.
They could, for example, implement new rules or systems to improve certain aspects and/or skills,
to be able to increase an individual’s willingness to participate in the stock market. Therefore,

they will be helping in reducing the low stock market participation puzzle.
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7 Appendix

7.1 Tables

7.1.1 Table 7 Definition of variables

The definitions that are used in the table below are gathered from the LISS (Longitudinal Internet

studies for the Social Sciences) panel administered by Centerdata (Tilburg University, the

Netherlands). Additionally, some definitions are gathered from the literature mentioned in

Chapter 2 and some variable definitions have fixed definitions, for example the variables age and

gender. The questions used to create certain variables will be explained in Section 3.3 and in

Appendix 7.2.

TABLE 7. DEFINITIONS OF VARIABLES USED IN THE ANALYSIS

Variables

Definition

Expected effect

Dependent variable

Stock market
participation

Independent variable
Financial literacy

Level of education

Risk aversion

Control variables

Age

Employment

Field of education

Gender

Household size

Institutional trust

Marital status

Refers to the participation of an individual in buying, holding or selling
stocks.

Reflects the knowledge, skills and understanding of financial concepts

of an individual in order to be able to make informed financial decisions.

Refers to the highest level of education an individual has completed.
Includes primary education, secondary education, post-secondary
education, and advanced degrees.

Refers to the level of uncertainty an individual is willing to take, and
potentially have losses in exchange for possible gains.

Refers to an individual’s sequential age, usually measured in years,
starting at the date of birth until the date of death.

Refers to an individual having a job. An individual is actively engaged in
work for which he/she gets paid.

Refers to the specific study in which an individual was educated or had
training.

Refers to the social and cultural characteristics and identities of an
individual.

Refers to the number of individuals that reside at the same address,
while sharing common living arrangements.

Refers to the level of belief, confidence and/or faith an individual has in
financial institutions and government bodies.

Refers to the legal and social status of the relationship of an individual.

Positive effect
(+)
Positive effect

(+)

Negative effect

(-)
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Political preferences Refers to the affiliations, attitudes, beliefs and values an individual has

about politics.

Work sector Refers to the categories of fields or industries in which an individual is
employed.
Social interaction Refers to the process of an individual engaging/interacting with another

individual through verbal and non-verbal communication.

Wealth An individuals monthly income after taxes, including their total value of

assets they own minus liabilities and debt.

Notes: - indicates that the variable is expectedto have a negative effect on the stock market participation

of an individual. + illustrates that the variable is expected to have a positive effect on the stock market
participation of an individual.

7.2 Description of the questions used to create the variables

In order to know how a variable was constructed, the variables that are based on questions
(rather than static numbers) or that have categories, will be described below. The categories will
be displayed, and it will be defined, what the category consists of. The questions and the
categories that are collected, originate from the data of the LISS (Longitudinal Internet studies for

the Social Sciences) panel administered by Centerdata (Tilburg University, the Netherlands).

7.2.1 Stock market participation

On December (year), did you possess one or more of the following assets? Investments (growth

funds, share funds, bonds, debentures, stocks, options, warrants, and so on).

7.2.2 Financial literacy
How would you score your understanding of financial matters (on ascale of 1to 7, where 1 means

very poor and 7 means very good)?

7.2.3 Risk aversion

Part 1: You have to manage a fund of 100 Euros. You caninvest the 100 Euros in a single project,
in two projects or in three projects. Each project is characterised by various opportunities for
earnings.

e Project 1: You will earn 6 Euro-cents for each Euro invested.
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e Project 2: A fair ten-sided die is rolled. If the roll of the die is 1, 2, 3, 4, or 5, you will earn 2
Euro-cents for each Euro invested. If the roll of the die is 6, 7, 8, 9, or 10, you will earn 14
Euro-cents for each Euro invested.

e Project 3: A fair ten-sided die is rolled. If the roll of the die is 1, 2, 3, 4, 5, 6, 7, or 8, you will
earn 2 Euro-cents for each Euro invested. If the roll of the die is 9 or 10, you will earn 42
Euro-cents for each Euro invested.

Please indicate how many Euros you invest in each project. Put 0 if you do not invest in a
specific project. The total amount invested must equal 100 Euros.

Part 2: You receive 10 Euros. A fair ten-sided die is rolled. If the roll of the dieis 1, 2, 3, 4, 5, 6,
7, 8, or 9, you will keep these 10 Euros. If the roll of the die is 10, you will lose the 10 Euros.
However, you can insure yourself against the risk of losing the 10 Euros. Five different options are
offered to you with varying degrees of protection. Please choose your favourite option.

e Option 1: You do not buy any insurance. If the roll of the dieis 1,2,3,4,5,6, 7, 8, or 9, you

will earn 10 Euros. If the roll of the die is 10, you earn nothing.

e Option 2: This insurance costs you 0.50 Euros. If the roll of the dieis 1, 2,3, 4,5, 6,7, 8, or
9, you will earn 9.50 Euros. If the roll of the die is 10, you earn 1.50 Euros.

e Option 3: This insurance costs you 1.00 Euro. If the roll of the dieis 1,2, 3,4,5,6,7,8,0r9,
you will earn 9.00 Euros. If the roll of the die is 10, you earn 3.00 Euros.

e Option 4: This insurance costs you 1.50 Euros. If the roll of the dieis 1, 2,3, 4,5, 6, 7, 8, or
9, you will earn 8.50 Euros. If the roll of the die is 10, you earn 4.50 Euros.

e Option 5: This insurance costs you 2.50 Euros. If the roll of the dieis 1, 2, 3,4,5,6, 7, 8, or
9, you will earn 7.50 Euros. If the roll of the die is 10, you earn 7.50 Euros.

Which of the options do you choose?

Part 3: Imagine the following scenario, you borrow 10 Euros that must be repaid after ten
‘years’. Every year you receive an income of 1.50 Euros and you have to pay the interest on your
loan. You have to choose one of three interest-rate options for your loan.

e Option 1: You pay a fixed interest rate. Every year, the interest rate amounts to 7% of your

loan, i.e. 70 Euro-cents are deducted from your income.
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Option 2: You pay an annually adjustable interest rate that can change slightly from year to
year. The first year, the interest rate amounts to 6%, i.e. 60 Euro-cents are deducted from
your income. Any following year, this rate may vary, up to 2% below its value of the previous
year and up to 2% above its value of the previous year.

Option 3: You pay an annually adjustable interest rate that can change more substantially
from year to year, but has a lower initial rate. The first year, the interest rate amounts to
5%, i.e. 50 Euro-cents are deducted from your income. Any following year, this rate may
vary, up to 4% below its value of the previous year and up to 4% above its value of the

previous year.

Which of the options do you choose?

7.2.4

Field of education

In what field did you complete your highest level of education? The name before the equal sign

is the
LISS (
(Tilbu
1)
2)
3)
4)
5)
6)
7)
8)
9)

name giving for this research, the concepts after the equal sign are the names given by the
Longitudinal Internet studies for the Social Sciences) panel administered by Centerdata
rg University, the Netherlands). The categories are:

Agriculture = agriculture, forestry, and environment

Art = art

Catering = catering, and recreation

Economics = economics, management, business administration, and accountancy

General = general or no specific field

Humanities = humanities (modern of classical languages, history, theology, etc.)

Law = law, and public administration

Mathematics = mathematics, physics, and IT

Medical = medical, health services, nursing, etc.

10) Other = other area

11) Personal care = personal care services (home economics, hair dressing school, etc.)

12) Public order = public order, and safety (police, army, fire brigade, etc.)

13) Social behaviour = social and behavioural studies (including organisation studies, media,

culture, sports and leisure studies, etc.)
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14) Teaching = teacher training or education
15) Technology = technology (including architecture, industry, crafts, construction, etc.)

16) Transport = transport, and logistics

7.2.5 Institutional trust
Please indicate on a scale from 0 to 10, to what degree you personally have confidence in the
banks in the Netherlands.

Canyou indicate, on a scale from 0 to 10, how much confidence you personally have in each of
the following institutions? Dutch government, Dutch parliament, the legal system, politicians,

political parties, the media, the education system, the economy.

7.2.6 Netincome
The personal monthly net income in categories. The categories are:
e 0:Noincome
e 1:€500 or less
: €501 to €1000
: €1001 to €1500
: €1501 to €2000
: €2001 to €2500

: €2501 to €3000

[ ]
~ ()] u S w N =

: €3001 to €3500

e 8:€3501 to €4000

e 9:€4001 to €4500

e 10:€4501 to €5000
e 11:€5001 to €7500
e 12: More than €7500
e 13:1do not know

o 14:| prefer not to say

66



Annika de Vries Jun. 29, 24 Master Thesis, Economics

7.2.7

In pol

Political preferences

itics, a distinction is often made between the left and the right. Where would you place

yourself on a scale, where 0 means left and 10 means right?

7.2.8

Social interaction

Canyou indicate, for each of the organisations listed, if you are a member at this moment or if it

has applied to you over the past 12 months?

7.2.9

A sports club and/or club for outdoor activities
A cultural association and/or hobby club
A religious and/or church organisation

A political party

Work sector

In what sector do you work or in what sector did you work your last job? Choose the category

that best matches your job. The categories are:

1)
2)
3)
4)
5)
6)
7)
8)
9)

Agriculture, forestry, fishery, and hunting

Mining

Industrial production

Utilities production, distribution, and/or trade (electricity, natural gas, steam, and water)
Construction

Retail trade (including repairs of consumer goods)

Catering

Transport, storage, and communication

Financial

10) Business services (including real estate, and rental)

11) Government services, public administration, and mandatory social insurances

12) Education

13) Health care, and welfare

14) Environmental services, culture, recreation, and other services

15) Other
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7.3 VIF and Pearson’s Correlation test

To be able to see if two or more variables are correlated with each other, the independent
variablesare being tested for multicollinearity. The higher the correlationis, the more challenging
it will be to be able to accurately assess the coefficients. In order to test the variables for
multicollinearity, a Variance Inflation Factors (VIF) test and a Pearson’s Correlation test
(Studenmund, 2019) was used. The results of the Pearson’s Correlation test can be seen in Table
6. If the coefficients have little to no correlation, they will have a value below 0.3. To have low
correlation between the coefficients, their value has to be between 0.3 and 0.5. For a coefficient
to have moderately correlation, their value has to be above 0.5, and up to 0.7. In conclusion, the
closer the value of the coefficient of the independent variablesis to 1, the stronger the correlation
between the two independent variables will be. In order to have a positive correlation, the
variable needs to have a positive coefficient, and a negative coefficient will correspond with a
negative correlation. By testing for multicollinearity using the VIF, the results show to what extent
a variable can be explained by the other variablesin the model. The VIF will indicate how much
multicollinearity (correlation) there is between the variables. If the VIF is below 5, it can be
concluded that there is no (severe) multicollinearity between the variables. When the value of
the VIF is between 5 and 10, it indicates that there is evidence of moderate multicollinearity. And
for there to be high multicollinearity, the VIF needs to be above 10.

TABLE 8. PEARSON CORRELATION

Financial literacy Education Risk aversion
Financial literacy 1.0000
Education 0.0136 1.0000
Risk aversion 0.0375 0.0157 1.0000

The results of the Pearson’s Correlation test are displayed in Table 8. Financial literacy in
combination with Education displays little to no correlation (0.0136). The same can be said for
Education in combination with Risk aversion (0.0157). Low correlation isfound in the combination
of Financial literacy and Risk aversion (0.0375). Considering the VIF, all variables were 1.00, when
only the independent variables were tested. This indicates that there is no (severe)
multicollinearity. Performing the VIF test with the independent variables and the interaction

terms, Financial literacy has a GVIFA(1/(2*Df)) of 4.150, Education of 5.623, and Risk aversion of
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3.855. The interaction terms Financial literacy:Education and Education:Risk aversion had
GVIFA(1/(2*Df)) of 6.708 and 4.368, respectively. Suggesting that Financial literacy, Risk aversion,
and the interaction term Education:Risk aversion display no (severe) multicollinearity. For
Education, and the interaction term Financial literacy:Education it shows that there is moderate
multicollinearity. This evidence of multicollinearity in the variables after testing them together,
can be caused by the interaction term. The interaction term combines two independent variables,
which makes them correlate with the independent variables when tested together. Taking this
into account, it is possible to study the relationship between the Stock market participation and
the independent variables, due to the evidence of there being low to no correlation between the
variables, and the low VIF of the independent variables when tested without the interaction

terms.
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