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Introduction 

Human behaviour and decision making have taken centre stage in economic research for 
centuries. Until the middle of last century, it was believed that humans and organisations led by 
humans always make rational economic decisions. However, Simon (1955) started to doubt this 
widely held belief, concluding that the concept of the highly informed, rational “economic man” 
that was used in traditional economic models “is in need of fairly drastic revision.” In his book 
Simon (1957) planted the seeds of his theory of bounded rationality, which is based on the idea 
that individuals’ rationality is limited in their decision making. 

These ideas started to spread and the works of Kahneman and Tversky (1979, 1992), who 
highlighted the importance of psychology in economic science, are considered to be the first 
manifestations of behavioural finance. 

As a natural development, a growing number of studies in behavioural finance are now also 
challenging the widespread assumption made by modern financial economics that individuals 
behave with extreme rationality. Early recognition of possible cracks in that assumption 
appeared in research about the stock market crash in the USA in 1987, which indicated that 
investors may actually not have behaved rationally, leading Shiller (1989) to conclude: 
“Increasingly, there is statistical evidence that suggests the stock market may have a life of its 
own to some extent, unrelated to economic fundamentals“. There were some studies before 
Shiller (1989) and have been many since that have tried to understand why our financial 
behaviour does not serve our best economic interests, and why our deviations from rationality 
are often in reality systematic1. Behavioural finance as a still relatively new scientific discipline 
tries to answer these questions by offering a better understanding of the complicated financial 
decision-making process.  

Traditional finance relies on fundamental models and theories that try to explain how capital 
markets function and how investors should behave. These models include for example the 
Capital Asset Pricing Model (CAPM) developed by Sharpe (1964) and Lintner (1965), the 
portfolio theory of Markowitz (1952, 1956), the option pricing model of Black and Scholes 
(1973), and also the efficient market hypothesis formulated by Fama (1970). Models in 
traditional finance assume that investors’ decisions are based on the most beneficial 
combination of risk and return from among all the possibilities for investment, resulting in the 
optimal portfolio for the investor’s individual risk aversion level given efficient markets. 
However, there is a lot of evidence in the literature on behavioural finance that in reality 
investors tend to behave differently to what traditional finance models predict.  

Behavioural finance is defined as the study of how psychology affects finance (Shefrin, 2002). 
Since the beginning of the 1990s behavioural finance has gained popularity among researchers 
and also among market participants. However, the debate between supporters of traditional 
finance and supporters of behavioural finance is still ongoing. Do emotions and psychological 
biases affect our financial decisions?  

Traditional finance assumes that investors are always rational, but Shefrin (2002) challenges 
that view and argues that investors driven by different biases are not always rational and that 
they also tend to make irrational financial decisions. This is in line with Pompian (2006), who 
argues that traditional finance is not based on principles that describe how investors actually 
behave, but rather on principles for how investors should behave. Studies in behavioural finance 
help to acknowledge the factors that influence investment decisions, as doing so could help to 
prevent bubbles forming in financial markets or at least soften their negative impact. 

                                                 
1 As concluded by Barber and Odean (2001). 
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Incorporating the biases into asset pricing models can help to improve the pricing of securities 
and real estate and possibly reduce the uncertainty involved and the unnecessary volatility of 
asset prices. 

Inspired by the debate between traditional and behavioural finance reflected in the earlier 
academic literature, including the finding that investors do not always behave rationally, the 
current thesis focuses on the micro level of behavioural finance (see e.g. Pompian, 2006), which 
examines the biases of investors (Shefrin, 2002). As an additional comparison it also studies 
investor’s choices outside the stock market, in an environment where it is easier to control 
emotions as the pressure to make decisions is not so intense. From the perspective of making 
decisions, the stock market can be seen as an extreme environment, where the constant 
information flow tends to be very noisy and the emotional pressure from the market may be 
high. This makes it hard for investors to control their emotions and refrain from making harmful 
decisions. The contribution of the thesis is its new empirical evidence on how different 
socioeconomic characteristics influence the choices of investors about their field of study and 
their stock market participation, and the behavioural bias known as the disposition effect. 

The thesis is based on three published papers (Vaarmets, 2018; Vaarmets, Liivamägi, and 
Talpsepp, 2019; Vaarmets, Liivamägi, and Talpsepp, 2018) of which the author of the thesis is 
the sole author or the first author. All three papers concentrate on individuals who had bought 
at least one share from the local stock market by the end of 2012. The stock market dataset is 
used in combination with educational data from the Estonian Ministry of Education and Science, 
income tax data from the Estonian Tax and Customs Board, information from the Estonian 
Census of 2011, and data taken from the Estonian Population Register. While the combined 
dataset covers over 200,000 individuals, the final sample sizes used in the papers are dependent 
on the research focus and the availability of the detailed data.   

The two papers by Vaarmets et al. (2018, 2019) have been published in finance journals, 
while Vaarmets (2018) has been published in an education journal. All three research papers 
study the choices of investors and how these choices are affected by different socioeconomic 
characteristics, looking at how academic abilities affect the choice of field of study, what affects 
the decision of individuals to participate in the stock market, and how learning and education 
are related to the disposition effect. 

The first paper in the thesis, “Gender, academic abilities and postsecondary educational 
choices”, focuses on the choices of field of study that investors usually make before they enter 
the stock market mostly by the age of 18. The paper makes a contribution to the existing 
literature by using a dataset that makes it possible to relate quantitative measures of very 
different academic abilities to all the major academic disciplines chosen in universities. This 
unique approach has not previously been taken in the literature because of data limitations. 
Instead of concentrating on one specific area, such as science, technology, engineering and 
mathematics (STEM), the paper takes a broader view and also extends the earlier findings about 
gender inequalities in higher education. Like the other two papers presented in the thesis, the 
findings from paper I focus around the decisions made by investors. The paper provides 
evidence that individual investors tend to choose their field of study to suit their academic 
abilities.  

The article “Gender, academic abilities and postsecondary educational choices”, was 
published in the Journal of Applied Research in Higher Education, vol. 10, no. 3. 

The second paper presented in the thesis studies how academic abilities together with 
education and occupation influence stock market participation. The article is entitled “From 
academic abilities to occupation: What drives stock market participation?” and combines five 
datasets with a sample of over 200,000 individuals, which makes it possible to observe the effect 
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in the finest detail available so far. Earlier studies like Grinblatt, Keloharju, and Linnainmaa 
(2011) have some data limitations in their comparisons between genders of cognitive abilities, 
including mental abilities and IQ. The second paper fills this gap by answering the question of 
whether the market participation decisions of men and women are similarly affected by their 
characteristics. Furthermore, the paper extends the existing literature on stock market 
participation by offering new insights into economic activity and categories of occupation like 
manager, professional or service worker from the perspective of stock market participation. The 
study concludes that women are clearly less affected than men by their mental abilities in 
deciding about stock market participation. It is also found that economic activity, occupation 
and religion influence decisions about stock market participation, while stock market investors 
tend to be more ambitious, more open to risk and more intelligent than non-participants. While 
most of the literature has focused on how cognitive abilities affect stock market participation, 
the paper included in this thesis sheds some additional light on the findings about non-cognitive 
abilities (see for example Conlin et al., 2015; Kaustia and Torstila, 2011; Guiso, Sapienza, and 
Zingales, 2008).  

The article “From academic abilities to occupation: What drives stock market participation?” 
was published in Emerging Markets Review, vol. 39, June 2019. 

Finally, the third article “How Does Learning and Education Help to Overcome the Disposition 
Effect?” was published in Review of Finance, vol. 23, issue 4. The study combines complete 
detailed transaction data from 2004 to 2012 from the Nasdaq OMX Tallinn with data from the 
Estonian Ministry of Education and Science. The paper offers new empirical insights into how 
education, intelligence and mental abilities impact the disposition effect. This effect is the 
tendency of investors to hold on to losing positions and to give up winning positions too early, 
as first documented by Shefrin and Statman (1985). The disposition effect has been identified 
as a costly bias by Goulart, da Costa, Andrade, and Santos (2015), highlighting the importance 
of better understanding the phenomenon. The article “How Does Learning and Education Help 
to Overcome the Disposition Effect?” concludes that higher intelligence and stronger learning 
abilities as measured by education level and the type of education lessen the disposition effect. 
In addition, the paper provides evidence that more highly educated and intelligent investors 
learn faster by trading and that mathematical abilities are beneficial for overcoming the 
disposition effect. Lastly, the results presented in the paper indicate that learning ability is one 
of the most important components of intelligence in how it affects the disposition effect. 

The remainder of thesis is organised as follows: Section 1 gives a broader overview of the 
articles included and section 2 offers final comments and conclusions combining all the articles. 
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1. Summaries of the Studies 

Financial markets sometimes behave in ways that are difficult to explain with underlying 
economic fundamentals. There are bubbles, which are periods of extraordinarily fast increases 
in assets prices to levels that are hard to justify economically, and periods when the opposite 
happens and asset prices fall quickly to levels that can be considered very cheap as measured 
by different indicators, and these situations raise questions about the rationality of investors. 
Even though behavioural finance is gaining more and more supporters, as reflected for example 
in the increasing amount of academic research into it, traditional finance and the efficient 
market hypothesis have still not been disproved. Eugene Fama first presented his efficient 
market hypothesis in Fama (1970), and he still defended it 28 years later in his study (Fama, 
1998) as a response to the doubts and questions raised by behavioural finance. The discussion 
between traditional finance and behavioural finance continues. The current thesis includes 
three papers that focus on the behaviour of individual investors and the following sections give 
a brief overview of these papers. 

1.1 Gender, academic abilities and postsecondary educational choices 

According to Hackett and Van der Werfhorst and Kraaykamp (2001), the choice of which field to 
study or work in clearly impacts peoples’ lifestyles. Kalmijn and van der Lippe (1997) argue that 
the choice of academic discipline determines future earnings. These findings indicate that it is 
highly important to understand better what affects the choice of academic discipline. Several 
authors, including Klevan, Weinberg, and Middleton (2016), and Harackiewicz, Barron, Tauer, 
and Elliot (2002), have shown that academic performance in high school tends to impact the 
choice of what to study as an undergraduate. In general, men tend to be more attracted by 
subjects that are related to mathematics than women are, as concluded by Correll (2001) and 
Wang and Degol (2017) and as also reflected in the Estonian data used in the paper. 

Motivated by these previous studies, the paper included in the current thesis concentrates 
on the final high school exam results and provides new information about how these results 
affect the gender gap in post-secondary educational choices. The unique dataset used in the 
study allows quantitative measures of very different academic abilities2 to be related to all major 
academic disciplines. Data limitations have meant that this kind of approach has not been 
possible before. This allows the paper to take a broader view instead of focusing on a specific 
area like science, technology, engineering and mathematics (STEM). 

The sample of total exam results used in the paper covers 221,774 individuals. However, 
detailed educational data are available only for those who had bought at least one share from 
the local stock market by the end of 2012. This means that study information is available for 
3714 of the individuals who had attained a higher education qualification by the end of 2012. 
Even though the paper is based on a sample that only includes investors and may therefore have 
some limitations, the sample follows the same trends that are also found in previous studies, 
such as mathematics-related subjects attracting proportionally more men than women, or 
women dominating in higher education. 

Like in the classification of the Estonian Ministry of Education and Science, fields of study are 
grouped into exact and natural sciences, humanities, social sciences and other sciences in the 

                                                 
2 Following the previous literature, exam results are used as a proxy for academic abilities in the paper. Koenig, Frey, 
and Detterman (2008) show that academic abilities measured by American College Test (ACT) scores are also closely 
correlated with mental abilities (IQ). This is in line with Song et al. (2010), who use the grade point average (GPA) as a 
measure of academic ability.  
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paper. Logit and probit models together with post-estimated marginal analysis are employed 
for statistical analysis, as suggested by Correll (2001), Eccles, Vida, and Barber (2004), and Klevan 
et al. (2016). In addition, simple two-sample t-tests with equal variances are used to detect the 
significance of differences in exam results.  

The broad conclusion from the results presented in the paper is that individual investors 
tend to choose their field of study to suit their academic abilities. More precisely, the data used 
in the paper indicate that higher scores achieved in the exact and natural sciences tend to lead 
to the choice of studies in the same area. Concomitantly, higher results in humanities exams 
tend to lead away from the exact and natural sciences. According to the t-test results, female 
students outperform male high school students in humanities, while the gender gap in other 
fields is not so clear. Using this comparative advantage, female high school graduates also 
choose to study humanities in higher education proportionally more often than men do, 
according to the data used in the study. As academic abilities in the natural and exact sciences 
are quite similar for men and women, men are in a better position to succeed in these disciplines 
than they are in the women-dominated humanities. This may also partly explain why men are 
more attracted to choose natural and exact sciences than women are. Another conclusion from 
the analysis in the paper is that women’s superiority and preferences in humanities may be one 
reason why female high school graduates prefer social sciences for their undergraduate studies 
slightly more than men do as the choice of social sciences is also rather affected by the results 
in the humanities exams. Finally, the data used in the paper show that men with lower test 
scores tend to be keener to choose subjects that can be classed as professional higher 
education, which also covers more practical professions such as the police and the military, or 
work in construction. 

1.2 From academic abilities to occupation: What drives stock market 
participation? 

What affects stock market participation and why do so few people find their way into the stock 
market? Hong, Kubik, and Stein (2004) and Grinblatt et al. (2011) find that only about half of the 
households in the US participate in the stock market, while direct participation rates are even 
lower. Haliassos and Michaelides (2003) argue that the main reason why so few households 
invest in stocks is poor financial literacy. This view is supported by Van Rooij, Lusardi, and Alessie 
(2011), who conclude that people who are more financially literate tend to invest more in 
shares. From the emerging market perspective, participation rates are even lower than they are 
in developed markets3 and this makes the paper included in the thesis even more relevant as it 
uses data from an emerging market. 

The contribution of the paper to the literature is its new empirical insights into how stock 
market participation is influenced by academic and mental abilities, education, and career 
choices and characteristics. The unique dataset that it uses allows a focus on gender differences 
in order to answer the question of whether the decisions of men and women about stock market 
participation are affected by their gender characteristics. This is a step forward as the previous 
literature offers limited information about how cognitive and mental abilities affect stock 
market participation for the two genders. This also lets the paper provide analysis and 

                                                 
3 The Household Finance and Consumption Network (HFCN) reports that the direct stock market participation rate in 
Estonia is 3.6%, while 3.2% of households have mutual fund assets. Those figures are comparable with Poland and 
Slovakia and slightly higher than in Latvia or Greece but lower than in all larger and more developed European countries. 
Germany, Belgium, France, Spain and Ireland have participation rates of around 10%, while Finland and Cyprus have 
participation rates of over 20%. The euro area average is 8.8%. 
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conclusions on how different types of cognitive ability measured with standardised exam results 
from all the main disciplines affect stock market participation. Considering that the general 
education level or measures of intelligence may not always capture the impact from different 
aspects of intelligence, this is an important contribution. Meta-analysis by Kim (2005) points to 
the limitations of general measures of intelligence. Finally, the dataset used also allows the 
paper to extend the existing literature by studying how economic activity and categories of 
occupation like manager, professional, or service worker affect the decisions of individuals 
about stock market participation. 

The conclusions of Borghans, Duckworth, Heckman, and Ter Weel (2008) and Heckman, 
Stixrud, and Urzua (2006) indicate that personality factors are as important as cognitive abilities 
for achieving socio-economic success. Personality traits like extravagance, sentimentality, 
exploratory excitability, and dependence are also related to stock market participation, as found 
by Conlin et al. (2015). Kaustia and Torstila (2011) find a relationship between political views 
and investing in stocks, while Guiso et al. (2008) argue that people with a more trusting nature 
also tend to participate more in the stock market.  

While the importance of financial knowledge has been highlighted by several authors, 
including Lusardi and Mitchell (2008), and Hilgert, Hogarth, and Beverly (2003),  traditional 
education still matters. Guiso, Haliassos, and Jappelli (2003) provide evidence that stock market 
participation depends on the level of education and wealth. This is also consistent with the 
findings of Campbell (2006). Christiansen, Joensen, and Rangvid (2008) take a further step and 
argue that financial decisions are affected not only by the level of education, but also by the 
type of education. Grinblatt et al. (2011) find that the probability of men with a higher IQ 
participating in the stock market is higher than that of men with lower IQ participating. 

There are only a few studies in the previous literature that relate occupational characteristics 
and economic activity to stock market participation. Grinblatt et al. (2011) classify individuals as 
entrepreneurs, farmers, finance professionals or unemployed and find that unemployed 
individuals are less likely to buy stocks than employed individuals are. They also conclude that 
entrepreneurs are not as eager to participate in the stock market as others are. This is in line 
with Heaton and Lucas (2000) but contradicts the findings of Barnea, Cronqvist, and Siegel 
(2010) and Conlin et al. (2015). 

While the total sample used in the paper covers 221,572 individuals, detailed educational 
data on investors who have taken standardised exams since 1997 is available for 6811 investors, 
which represents 24.4% of all investors. Considering that the IQ data of Grinblatt et al. (2011) 
represent approximately 6.1% of all Finnish individual investors4, this proportion is quite large. 
The paper uses the cohort data of national standardised exams to minimise the possible 
selection biases that could result if the sample is restricted with other characteristics of the 
investors. Thus the sample contains all investors under the age of 35. This is expected to soften 
the limitations of the salary-based wealth proxy as it basically only discards inheritance. The 
wealth accumulation process in Estonia could only start after independence was regained in the 
1990s, which highlights that young individuals could have had only very limited access to 
inherited wealth during the sample period. 

Following Bogan (2008), Christiansen et al. (2008), Grinblatt et al. (2011) and other 
prominent authors, the paper uses probit regression models as the main tool for data analysis. 
The binary dependent variable in the models indicates whether the individual participated in 
the stock market during the period under observation or not. Independent variables include 

                                                 
4 The proportion of 6.1% is calculated as follows: Grinblatt et al. (2011) study include 44 651 investors with IQ 
information, while the same source (Finnish Central Securities Depository (FCSD) Registry) finds there were a total of 
732 843 individual investors in Finland at the same time as reported by Karhunen and Keloharju (2001). 
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different characteristics of the individuals and also control variables like gender, age, income 
and higher education. Post estimated marginal analysis is used for easier interpretation of the 
regression results. Finally, two-sample t-tests with equal variances are used to compare average 
high school final exam results between stock market participants and individuals who did not 
hold any shares in the period observed. The size of the effect is calculated using Cohen’s d and 
Hedges’ g. 

Using the data and the analysis, the paper provides empirical evidence that stock market 
participation depends on mental abilities in very different areas. The effect of mathematics and 
physics exam results on stock market participation is stronger than the effects from other 
subjects. The study concludes that a brighter mind, a higher level of education and better 
quantitative and language skills tend to increase the probability of stock market participation. 

The paper offers evidence that the relationship between mental abilities and stock market 
participation is much stronger for men than for women. However, as the comparable academic 
results achieved by men and women are very similar, these differences cannot be explained by 
the differences in these results. Therefore, the reason for the gender gap that is described may 
be hidden in the differences in non-cognitive abilities or other currently unidentifiable factors 
that may affect participation. 

The paper also argues that entrepreneurial activities and managerial positions tend to lead 
to the stock market. The psychological literature suggests that the common traits associated 
with occupation or socioeconomic status are a readiness to take risks, or openness to new 
experiences, ambition, and intelligence. This may also explain why entrepreneurs and managers 
tend to be more likely to buy shares than others. In addition to the economic activity and 
occupation, the paper also provides empirical evidence that socio-economic status, religious 
affiliation, nationality and citizenship impact stock market participation. 

 
1.3 How Does Learning and Education Help to Overcome the Disposition 
Effect? 

One bias that relates to investors’ irrational behaviour is the disposition effect, which has been 
scrutinised intensively since the 1990s. The disposition effect is defined as the overall tendency 
of investors to hold on to their losing positions too long and to sell their winning positions too 
early. As the disposition effect has been found to be a costly bias, by Goulart et al. (2015) for 
example, it is important for investors to learn to reduce the related negative effect. This means 
that the ability of investors to learn from their own mistakes can also help them overcome the 
disposition effect. The disposition effect was first reported by Shefrin and Statman (1985), and 
this was followed by the influential works by Odean (1998), Grinblatt and Keloharju (2001) and 
others, who strongly document the existence of the disposition effect. 

However, Dhar and Zhu (2006) show that while the disposition effect is clearly present at 
the aggregate level, there are differences at the individual level. They conclude that almost 20% 
of individual investors are not affected by the disposition effect and can even demonstrate a 
reverse disposition effect. Investors who are not influenced by the bias tend to have higher 
incomes, financial sector jobs, and higher trading frequency. The first two of these are proxies 
of investors’ sophistication. Feng and Seasholes (2005) also argue that investor sophistication 
and trading experience together can eliminate the reluctance to realise losses. 

The learning process that occurs in the financial markets can also reduce the disposition 
effect. Fenton-O’Creevy et al. (2012), and Nicolosi, Peng, and Zhu (2009) discuss how learning 
in the financial markets may occur in different forms. Feng and Seasholes (2005) focus mostly 
on learning from experience by showing that trading experience reduces the disposition effect. 
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Equally, Seru, Shumway, and Stoffman (2010) highlight the importance of learning about one’s 
ability to trade. They conclude that investors who trade regularly are less affected by the 
disposition effect but also have a lower speed of learning. 

The lack of data means the relationship between the disposition effect and mental or 
academic abilities has not received much attention in the previous literature. The various 
proxies that are used to measure sophistication in the literature relate rather weakly to mental 
and academic abilities. Even so, Goo, Chen, Chang, and Yeh (2010) show that the disposition 
effect is connected to education as highly educated investors experience a lower disposition 
effect. 

The paper presented in the current thesis contributes to the literature by providing empirical 
insights into how education, intelligence and certain mental abilities affect the disposition 
effect. Combining the effect of education and intelligence with learning by doing allows the 
research to study how different abilities are related to the disposition effect with a level of detail 
that has not been possible until now. In addition, the paper offers insights into whether the 
speed and importance of learning by doing depends on education and intelligence.  

The paper uses survival analysis as the main method for measuring the disposition effect, as 
also suggested by several prominent authors like Feng and Seasholes (2005), Seru et al. (2010) 
and others. Logit regression models were also employed for the robustness check, and they 
confirm the findings in all cases. The study uses a Cox proportional hazard model to measure 
the probability of an investor selling a stock they hold. The hazard rate is calculated to interpret 
the results. The hazard rate is the probability of a stock being sold at time t conditional on the 
stock being held at time t-1. 

The paper concludes that educational characteristics and intelligence play an important role 
in influencing investor behaviour. The results presented in the paper indicate that the 
disposition effect is stronger for investors with lower intelligence. Furthermore, the sample used 
shows the effect to be stronger at the two ends of the education scale, meaning that investors 
with master’s or doctoral degrees are less affected by the disposition effect and investors with 
vocational training or only high school education are more affected by it. Moreover, highly 
educated investors with master’s or doctoral degrees are able to learn faster by doing, while 
investors with lower intelligence tend not to improve their trading even when they gain more 
experience.  
The study also shows a relation between better number skills and lower levels of the disposition 
effect, highlighting that mathematical abilities offer some beneficial effects. 

Interestingly, there is evidence in the paper that investors with financial education are 
clearly affected by the disposition effect even though they are expected to have better 
knowledge. This suggests that the importance of knowledge as a policy measure for helping to 
avoid behavioural biases cannot be overemphasised. The results of certain high school final 
exams show that even a strong ability at memorising information does not help, and these 
conclusions indicate that any one-off campaigns to increase investor knowledge and awareness 
will probably have a low impact, but are still not completely useless. Knowledge about the 
domain of finance seems to help investors learn a little faster when they enter the market. 
However, educating investors must be viewed as a long-term process and even then, some 
investors will still not be able to learn despite the efforts made. 
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2. Final Comments and Conclusion  

The current thesis makes its main contribution to the behavioural finance literature through its 
aim to take the discussion about the rationality of investors in the financial markets a step 
further. Traditional finance and related models and theories as in Sharpe (1964), Lintner (1965), 
Markowitz (1952, 1956), Black and Scholes (1973), and Fama (1970) assume that investors’ 
decisions are based on the most beneficial combination of risk and return, meaning that 
investors always behave rationally. However, behavioural finance challenges these assumptions 
by arguing that investors are influenced by their psychology and emotions in their decision 
making and therefore tend to make irrational financial decisions (see Shefrin, 2002 or Pompian, 
2006 as examples). 

All three papers included in the thesis study the behaviour of investors, looking at how 
academic abilities influence their choice of what subject to study, what affects their decision to 
participate in the stock market, and how learning and education are related to the disposition 
effect. 

Answers to these research questions are found using unique Estonian data with a 
comprehensive dataset from the Nasdaq OMX Tallinn stock exchange as the core dataset.  
The stock market data consist of all the transactions made with a total of 23 listed Estonian 
companies in the nine years from 01 January 2004 to 31 December 2012, together with all the 
shareholdings from the same period. Four other datasets are used alongside this and they are 
combined in order to answer to the research questions highlighted in papers I, II and III. 

The dataset from the Estonian Ministry of Education and Science includes all the high school 
marks, the results of high school final exams, and information about each individual’s level of 
education, which gives their university degrees and type of education. Information on income 
taxes is added from the dataset provided by Estonian Tax and Customs Board together with 
information from the Estonian Census of 2011. The census data cover many characteristics such 
as socioeconomic status, information about health and religion, economic activity, detailed 
educational levels, and occupation. The last element of the combined dataset is from the 
Estonian Population Register and contains data such as legal marital status, nationality and 
citizenship. 

The first paper studies the choices investors tend to make at a young age, mostly before 
entering the stock market and usually at the age of 18. The broad conclusion of the paper is that 
investors tend to choose their field of study to suit their academic abilities, which is quite 
justified behaviour. The paper further concludes that, on average, women are more attracted 
by humanities than men are, and men are more attracted by exact and natural sciences than 
women are. As stock market activities relate more to exact and natural sciences than to 
humanities, the finding is also consistent with the sample used in paper II, which shows that 
73.2% of the investors are male. 

Paper II provides empirical evidence that stock market participation depends on mental 
abilities in very different areas, as the results of mathematics and physics exams affect stock 
market participation more than those of results in other subjects. The effect of mental abilities 
on stock market participation is much stronger for men than for women in the results presented 
in the paper. The paper also argues that a higher level of education and better quantitative and 
language skills help to increase the probability of stock market participation. Finally, the paper 
finds relationships between economic activity, occupation, socioeconomic status, religious 
affiliation, nationality, citizenship and stock market participation. Involvement in 
entrepreneurial activities or managerial positions tend to increase participation rates in the 
findings of the study.  
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Paper III focuses on the disposition effect, which is the well-known bias investors tend to 
have for holding onto losing positions and selling winning positions. The paper concludes that 
the disposition effect is stronger for investors with lower intelligence. The data used show that 
investors who have master’s or doctoral degrees are less influenced by the disposition effect, 
while investors who have chosen vocational training instead or have only high school education 
are more influenced by the effect. Highly educated investors tend to be able to learn faster by 
doing and by actually making trades, while increasing experience does not improve trading for 
investors with lower intelligence. The paper also finds some beneficial effects from 
mathematical abilities, as better number skills can be associated with a weaker disposition 
effect. 
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Abstract 

Investor Decisions and the Path to the Stock Market 
The current thesis contributes to the literature on both behavioural finance and education.  
It includes three papers, Paper I, Paper II and Paper III that focus on investor behaviour and 
providing insights into how different socioeconomic characteristics influence the choices of 
investors about their field of study and their stock market participation, and the disposition 
effect. 

Traditionally, human financial behaviour has been described as rational, meaning that 
traditional finance assumes that individuals always make economically optimal and beneficial 
decisions. This assumption is the basis of various models and theories in traditional finance such 
as the efficient market hypothesis formulated by Fama (1970). However, since the early 1990s 
behavioural finance has attracted increasing attention, arguing that individuals do not always 
behave rationally when making their financial decisions (Shefrin, 2002; Pompian, 2006).  

The current thesis contributes to the behavioural finance literature by offering new empirical 
evidence on how the decisions of investors are affected by different socioeconomic 
characteristics and biases with the conclusion that investors do not always behave in their own 
best economic interests. Additionally, the thesis contributes to the educational literature by 
showing that individuals tend to make justified decisions outside the stock market when they 
choose what field to study. The thesis uses a unique dataset with the full set of transactions 
from the Tallinn stock exchange in combination with four other datasets from the Estonian 
Ministry of Education and Science, the Estonian Tax and Customs Board, the Estonian Population 
Register, and the Estonian Census of 2011. This approach helps to provide new information that 
had earlier been missing from the literature due to data limitations. 

The first publication, titled “Gender, academic abilities and postsecondary educational 
choices”, studies the relationship between choices about study subjects and academic abilities. 
The paper concludes that investors tend to choose their study courses to suit their academic 
abilities, which seems quite justified behaviour. 

The second publication “From academic abilities to occupation: What drives stock market 
participation?” analyses how different socioeconomic characteristics influence stock market 
participation and concludes that higher mental abilities, a higher level of education and better 
quantitative and language skills tend to increase the probability of stock market participation. 
The study also argues that economic activity, occupation, socio-economic status, religious 
affiliation, nationality, and citizenship affect stock market participation. 

The third publication “How Does Learning and Education Help to Overcome the Disposition 
Effect?” studies how educational characteristics and learning impact the disposition effect and 
concludes that the disposition effect is stronger for investors with lower intelligence, and that 
gaining more experience does not improve their trading. In contrast, the paper argues that 
highly educated investors tend to learn faster by doing and are less prone to the disposition 
effect.  

All three publications included in the thesis study the behaviour of investors and provide 
new empirical evidence on how different socioeconomic characteristics impact the decisions 
made by investors, highlighting the importance of intelligence and education.   
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Kokkuvõte 

Investori otsused ja teekond aktsiaturuni 
Antud doktoritöö “Investori otsused ja teekond aktsiaturuni” kuulub käitumusliku rahanduse 
valdkonda ning keskendub üksikinvestori käitumise uurimisele, lähtudes seega mikrotasandi 
perspektiivist. Töö keskendub investorite erialavaliku, aktsiaturul osalemise ja dispositsiooni 
efekti tagamaade ja seotud valikute põhjuste analüüsimisele, baseerudes kolmele 
teadusartiklile: Vaarmets (2018), Vaarmets, Liivamägi ja Talpsepp (2019) ja Vaarmets, Liivamägi 
ja Talpsepp (2018). Doktoritöö annab ülevaate uurimuse lähtepunktiks ning inspiratsiooniks 
olnud teoreetilisest taustast, töös kasutatud andmetest, metodoloogiatest ning tulemustest ja 
tehtud järeldustest. 

Traditsiooniline rahandus baseerub erinevatele fundamentaalmudelitele ja teooriatele, mis 
püüavad kirjeldada finantsturgude toimimist ja seda, kuidas investorid peaksid käituma. 
Siinkohal võib näiteks tuua Sharpe (1964) ja  Lintner (1965) poolt välja töötatud finantsvarade 
hindamise ehk CAPM (Capital Asset Pricing Model) mudeli, Markowitzi (1952, 1956) 
portfelliteooria, optsioonide hindamismudeli (Black and Scholes, 1973), aga ka Fama (1970) 
efektiivse turu hüpoteesi. Traditsiooniline rahandus eeldab, et investorite otsused põhinevad 
kõikide investeerimisvõimaluste parimal riski ja tulu kombinatsioonil, mille tulemusena 
saavutatakse investori isiklikule riskitasemele vastav optimaalne portfell ning seeläbi ka 
efektiivsed finantsturud. Käitumusliku rahanduse uurimistööd pakuvad aga tõestuse, mille järgi 
investorid kipuvad käituma siiski teisiti kui traditsioonilise rahanduse mudelid ja teooriad 
eeldavad.  

Käitumusliku rahanduse lihtsa definitsiooni kohaselt on tegemist valdkonnaga, mis uurib 
kuidas psühholoogia mõjutab rahandust (Shefrin 2002). Teadusharu juured ulatuvad 
Kahnemann ja Tversky (1979, 1992) töödesse, kes tõid psühholoogia kontseptsiooni, eelkõige 
otsuste tegemise ebamäärases keskkonnas, majandusteadusesse. Alates 1990. aastate algusest 
on huvi käitumusliku rahanduse vastu kasvanud nii akadeemikute kui praktikute hulgas. 
Diskussioon traditsioonilise ja käitumusliku rahanduse vahel aga jätkub – kas emotsioonid ja 
psühholoogia ikkagi mõjutavad meie rahandusotsuseid?   

Käesolev doktoritöö annab omapoolse panuse antud diskussiooni, pakkudes uusi empiirilisi 
tõendeid selle kohta, kuidas erinevad sotsioökonoomilised karakteristikud mõjutavad 
investorite erialavalikuid, aktsiaturul osalemist ja dispositsiooni efekti nimelist käitumuslikku 
kalduvust. Kuna töös sisalduv investorite erialavalikut puudutav uurimus on avaldatud 
haridusajakirjas, panustab antud doktoritöö ka haridusteadusesse. Doktoritöö kasutab 
unikaalset, üheksa-aastase perioodi kõiki tehinguid sisaldavat Tallinna Börsi andmestikku, 
millele on liidetud veel neli erinevat muud andmestikku Eesti Haridus- ja Teadusministeeriumist, 
Maksu- ja Tolliametist, Eesti Rahvastiku Registrist ja 2011. aasta rahvaloendusest. Sellise viie 
erineva andmestiku kombineerimise tulemuseks on laiapõhjaline hariduslike ja muude 
sotsioökonoomiliste karakteristikute kogum, mis võimaldab uurida investorite käitumist sellise 
detailsusastmega ja sellistest aspektidest, mis varasemas käitumusliku rahanduse kirjanduses ei 
ole olnud andmepiirangute tõttu võimalik. 

Doktoritöö esimene publikatsioon “Sugu, akadeemilised võimed ja keskhariduse järgsed 
valikud” keskendub investorite erialavalikutele, mis on üldjuhul tehtud enne kui investorid 
börsile sisenevad ehk tavaliselt 18. aastaselt. Kuigi artikkel on avaldatud haridusajakirjas, annab 
uurimus teatud võimaluse saada teavet investorite käitumise kohta ka börsivälises, eeldatavalt 
vähemate emotsioonide ja väiksema tahtmatu psühholoogilise mõjuga keskkonnas. McKenzie 
ja Schweitzer (2001) leiavad, et ülikooli sisseastumistulemused on seotud ka ülikoolis 
saavutatud eduga ning sarnaselt järeldavad ka Harackiewicz et al. (2002), et keskkoolis näidatud 
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tulemuste abil saab prognoosida akadeemilist edu kõrgkoolis. Neist töödest motiveerituna, 
kasutab artikkel I andmestikku, mis võimaldab seostada erinevate akadeemiliste võimekuste 
kvantitatiivsed mõõdikud kõikide peamiste kõrgkoolides õpetatavate teadusvaldkondadega. 
Tegemist on unikaalse lähenemisega, mis on senisest teaduskirjandusest piiratud andmete tõttu 
puudunud. Selle asemel, et keskenduda kindlale teadusvaldkonnale nagu näiteks reaalteadusele 
(vaata näiteks Correll, 2001; Meyer et al., 2015) pakub artikkel laiemat vaadet ja täiendab 
seniseid, kõrghariduses esinevate ebavõrdsuste kohta leitud tulemusi.  

Artikkel I esitatud tulemuste kohaselt lähtuvalt investorid erialavaliku tegemisel keskmiselt 
oma akadeemilistest võimetest. Kõrgemad tulemused reaal- ja loodusteadustes viivad tavaliselt 
ka sama valdkonna erialavalikuni, samal ajal kui kõrgemad tulemused humanitaarteadustes 
vähendavad reaalteadustega seotud erialavaliku tõenäosust. Vastavalt t-testide tulemustele 
saavutavad naised humanitaarvaldkonnas meestest kõrgemaid akadeemilisi tulemusi, samas 
kui muudel aladel sellist selget sugude vahelist erinevust ei esine. Kasutades viidatud 
humanitaarvaldkonna eelist kalduvad naised, meestega võrreldes, proportsionaalselt rohkem 
ka humanitaarteadusi oma erialaks valima. Kuna reaalteadustes naistel sarnast akadeemiliste 
võimete eelist ei ole, on ka meeste eeldused edule siin kõrgemad kui naiste domineeritud 
humanitaarteadustes. See võib olla üks põhjus, miks mehed reaalteadusi naistest enam 
eelistavad. Kokkuvõttes pakub artikkel empiirilise tõestuse, et investorite erialavalik baseerub 
üldjuhul akadeemilistele võimetele, viidates sellega ka valiku põhjendatusele või isegi 
ratsionaalsele käitumisele. 

Doktoritöö teine publikatsioon “Akadeemilistest võimetest elukutseni: mis määrab 
aktsiaturul osalemise?” täiendab olemasolevat käitumusliku rahanduse kirjandust uue teabega, 
kuidas akadeemilised võimed koos hariduse, elukutse ja muude sotsioökonoomiliste näitajatega 
aktsiaturul osalemist või mitte osalemist mõjutavad. Artikkel kombineerib viite erinevat 
andmestikku ja, haarates enam kui 200 000 inimest, võimaldab viidatud mõjusid uurida 
detailsemalt kui see on seni võimalik olnud. Varasemad uurimused nagu Grinblatt et al. (2011) 
kasutavad kognitiivsete ja mentaalsete võimete analüüsimiseks sugude vahelise võrdluse 
vaatenurgast vaid piiratud andmeid. Artikkel II täidab selle tühimiku, vastates muuhulgas ka 
küsimusele: „Kas meeste ja naiste börsil osalemise otsused on sotsioökonoomilistest 
karakteristikutest sarnaselt mõjutatud?“ Veelgi enam, artikkel täiendab seniseid börsil 
osalemise uurimusi ka näiteks infoga majandusliku tegevusala ja elukutsete kohta. 

Artikkel II järeldab, et võrreldes meestega on naiste puhul seos vaimsete võimete ja börsil 
osalemise vahel selgelt nõrgem. Kasutatud andmetele tuginedes mõjutavad börsil osalemist 
veel ka majanduslik tegevusala, elukutse ja religioon, ja investorid kalduvad olema 
ambitsioonikamad, riskialtimad ja intelligentsemad kui inimesed, kes börsil ei osale. Seega, kui 
varasemad teaduslikud uurimused keskenduvad peamiselt kognitiivsete võimete ja börsil 
osalemise seostele, siis käesolevas doktoritöös sisalduv artikkel pakub lisateavet ka 
mittekognitiivsete võimete kohta (vaata võrdluseks näiteks Conlin et al., 2015; Kaustia ja 
Torstila, 2011; Guiso, Sapienza, ja Zingales, 2008).  

Doktoritöös sisalduv kolmas artikkel “Kuidas aitab õppimine ja haridus dispositsiooni efektist 
üle olla?” pakub uusi empiirilisi arusaamu, kuidas haridus, intelligentsus ja teatud mentaalsed 
võimed dispositsiooni efekti mõjutavad. Dispositsiooni efekti all mõistetakse investorite 
kalduvust hoida liiga kaua kinni kahjumis positsioonidest ja müüa liiga vara kasumis positsioone 
(esmase, sellekohase uurimuse teostasid Shefrin ja Statman, 1985). Goulart et al. (2015) 
järeldavad, et dispositsiooni efekt on investorite jaoks kahjulik ning tähtsustavad seetõttu antud 
fenomeni paremat mõistmist.  Artikkel III kasutab Nasdaq OMX Tallinna börsi detailset 
tehinguinfot vahemikust 2004 kuni 2012, mis on ühendatud Eesti Haridus- ja 
Teadusministeeriumist saadud andmetega. Selline lähenemine pakub unikaalse võimaluse 
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töötada täieliku andmestikuga, millel puuduvad alamvalimite valikutest potentsiaalselt 
tulenevad soovimatud hälbed. 

Artikkel III järeldab, et haridustaseme ja -valdkonna kaudu mõõdetav kõrgem 
intelligentsustase ja tugevam õppimisvõime vähendab dispositsiooni efekti. Lisaks esitab 
artikkel ka tõestuse, et kõrgemalt haritud ja intelligentsemad investorid on võimelised ka oma 
kogemustest ehk tehingutest kiiremini õppima. Artiklis kasutatud andmete põhjal osutuvad 
dispositsiooni efektist võitu saamisel eriti kasulikuks kõrgemad matemaatilised võimed. Viimaks 
viitavad artiklis esitletud tulemused, et dispositsiooni efekti mõjurina on õppimisvõime üks 
olulisemaid intelligentsuse komponente. 

Kõik kolm doktoritöös sisalduvat teadusartiklit keskenduvad investorite käitumise 
uurimisele, pakkudes vastuseid küsimustele kuidas erinevad sotsioökonoomilised 
karakteristikud nimetatud käitumist mõjutavad. Artikkel I pakub uusi empiirilisi teadmisi 
erialavaliku ja akadeemiliste võimete seoste ning sugude vaheliste erinevuste kohta. Artiklid II 
ja III keskenduvad börsil osalemist (artikkel II) ja dispositsiooni efekti mõjutavatele (artikkel III) 
karakteristikutele. 
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Appendix 1. Paper I 
 
GENDER, ACADEMIC ABILITIES AND POSTSECONDARY EDUCATIONAL CHOICES  
 
 
 
 
 
 
 
 
 
 
 
 
 
Publication:  
 
Vaarmets, T., 2018. Gender, academic abilities and postsecondary educational choices. Journal 
of Applied Research in Higher Education, vol. 10, no. 3, pp. 380−398.  
DOI: https://doi.org/10.1108/JARHE-12-2017-0155. (ETIS 1.1). 
 
 
Draft as conference proceedings: 
 
Vaarmets, T. 2015. Mental Abilities, Specialty Choice and Gender Differences among Investors. 
World Finance & Banking Symposium, 17–18 December 2015, Hanoi, Vietnam. 
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Appendix 2. Paper II 

FROM ACADEMIC ABILITIES TO OCCUPATION: WHAT DRIVES STOCK MARKET 
PARTICIPATION? 

Publication: 

Vaarmets, T.; Liivamägi, K.; Talpsepp, T. 2019. From academic abilities to occupation: What 
drives stock market participation? Emerging Markets Review, vol. 39, June 2019, pp. 83–100. 
DOI: https://doi.org/10.1016/j.ememar.2019.04.004. (ETIS 1.1). 

Draft as conference proceedings: 

Vaarmets, T., Liivamägi, K., Talpsepp, T. 2018. How do cognitive and non-cognitive abilities 
influence stock market participation? World Finance Conference, July 25–27, 2018, Mauritius. 

Vaarmets, T., Liivamägi, K., Talpsepp, T. 2015. The brilliant mind of investors. World Finance 
Conference, July 21–24, 2015, Buenos Aires, Argentina. 

Vaarmets, T., Liivamägi, K., Talpsepp, T. 2015. The brilliant mind of investors. INFINITI 
Conference on international finance, Ljubljana, Slovenia, June 8–9, 2015.  

Vaarmets, T., Liivamägi, K., Talpsepp, T. 2014. The brilliant mind of investors. The 6th 
International Conference "Economic Challenges in Enlarged Europe", Conference Proceedings, 
June 15–17, 2014, Tallinn: Tallinn University of Technology. 
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Appendix 3. Paper III 
 
HOW DOES LEARNING AND EDUCATION HELP TO OVERCOME THE DISPOSITION EFFECT? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Publication:  
 
Vaarmets, T.; Liivamägi, K.; Talpsepp, T. 2018. How Does Learning and Education Help to 
Overcome the Disposition Effect? Review of Finance, vol. 23, issue 4, pp. 801–830. 
https://doi.org/10.1093/rof/rfy006. (ETIS 1.1). 
 
 
Draft as conference proceedings: 
 
Vaarmets, T., Liivamägi, K., Talpsepp, T. 2016. How Does Learning and Education Help to 
Overcome the Disposition Effect? World Finance & Banking Symposium, December  
14–15, 2016, Dubai, United Arab Emirates. 
 
Vaarmets, T., Liivamägi, K., Talpsepp, T. 2016. How Does Learning and Education Help to 
Overcome the Disposition Effect? 2016 Annual Meeting of the Financial Management 
Association International, Las Vegas, USA, October 19–22, 2016. 
 
Vaarmets, T., Liivamägi, K., Talpsepp, T. 2016. How Does Learning and Education Help to 
Overcome the Disposition Effect? 8th International Conference "Economic Challenges in Enlarged 
Europe", Conference Proceedings, June 19–21, 2016, Tallinn: Tallinn University of Technology. 
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Restructuring and Financing Unit 
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