











Contents

List Of PUBIICATIONS . ..eeeieeiiiceee e s 6
Author’s Contribution to the PUblications:........ccccociiierienieiieieeeeee e 7
INEFOAUCTION ..t sttt e e st sbe e s b e sbeeeanee e 8
1. SUMMaries Of the STUIES .....ooueiiiiiieieee e s 11
1.1 Gender, academic abilities and postsecondary educational choices....................... 11
1.2 From academic abilities to occupation: What drives stock market participation?.....12
1.3 How Does Learning and Education Help to Overcome the Disposition Effect? ....... 14
2. Final Comments and CONCIUSION........ccvuiiiirieiieniieiieteete e e e 16
REFEIENCES ..ttt sttt e s bt e s it e st e st e sabeesabeesbeesaneenas 18
ACKNOWIEAZEMENTS ..ottt st et e b e sae e saneenaeees 21
Y o] 4 - ot AT P R PSR P R PRO PRSP 22
KOKKUVBEE ..ttt sttt ettt e st e sat e st e sabe e sabeesabeesbeesaneesas 23
FAY oY oY= oo [ G N - o =1 F SR TUURRURPP 27
F Y oY oT= oo [ A ==Y o =1 | FO RS 49
F Y oY X< a o [ e TR ==Y o =T 1 1 RS 69
CUTICUIUM VA .ttt et ettt st e e b e sbeesaneeeas 101
[ U1 LYo (T =] o 1U SRS 105



List of Publications

Paper I: 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).

Paper Il: Vaarmets, T.; Lilvamagi, 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)

Paper lll: Vaarmets, T.; Lilvamagi, 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.
DOI: https://doi.org/10.1093/rof/rfy006. (ETIS 1.1)



Author’s Contribution to the Publications:

Paper | — The author of the thesis is the sole author of the article.

Paper Il — The author of the thesis had a leading role in preparing the dataset, running the
estimations, systemising the literature and writing the draft article. The author of the thesis
co-wrote the final version of the article.

Paper Il — The author of the thesis had a leading role in preparing the dataset, running the
estimations, systemising the literature and writing the draft article. The author of the thesis
co-wrote the final version of the article.



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 systematict. 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.

 As concluded by Barber and Odean (2001).



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, Liivamagi, and
Talpsepp, 2019; Vaarmets, Liivamagi, 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 | 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 1Q. 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 Nasdaqg 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 abilities? 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 (1Q). 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 markets® 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 1Q
participating in the stock market is higher than that of men with lower 1Q 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 investors?, 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 1Q
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
guantitative 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.

15



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 Nasdag 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, Il and IlI.

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 Il, which shows that
73.2% of the investors are male.

Paper Il 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 Il 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 |, Paper Il and Paper lll 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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Kokkuvote

Investori otsused ja teekond aktsiaturuni

Antud doktoritdd “Investori otsused ja teekond aktsiaturuni” kuulub kaitumusliku rahanduse
valdkonda ning keskendub Uksikinvestori kditumise uurimisele, lahtudes seega mikrotasandi
perspektiivist. To6 keskendub investorite erialavaliku, aktsiaturul osalemise ja dispositsiooni
efekti tagamaade ja seotud valikute pdhjuste anallilisimisele, baseerudes kolmele
teadusartiklile: Vaarmets (2018), Vaarmets, Liivamagi ja Talpsepp (2019) ja Vaarmets, Liivamagi
ja Talpsepp (2018). Doktoritod annab tlevaate uurimuse ldhtepunktiks ning inspiratsiooniks
olnud teoreetilisest taustast, t66s kasutatud andmetest, metodoloogiatest ning tulemustest ja
tehtud jareldustest.

Traditsiooniline rahandus baseerub erinevatele fundamentaalmudelitele ja teooriatele, mis
plUlavad kirjeldada finantsturgude toimimist ja seda, kuidas investorid peaksid kaituma.
Siinkohal vdib néiteks tuua Sharpe (1964) ja Lintner (1965) poolt vélja to6tatud 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 hipoteesi. Traditsiooniline rahandus eeldab, et investorite otsused péhinevad
koikide investeerimisvbimaluste parimal riski ja tulu kombinatsioonil, mille tulemusena
saavutatakse investori isiklikule riskitasemele vastav optimaalne portfell ning seeldbi ka
efektiivsed finantsturud. Kaitumusliku rahanduse uurimisto6d pakuvad aga tdestuse, mille jargi
investorid kipuvad kaituma siiski teisiti kui traditsioonilise rahanduse mudelid ja teooriad
eeldavad.

Kaitumusliku rahanduse lihtsa definitsiooni kohaselt on tegemist valdkonnaga, mis uurib
kuidas psiihholoogia md&jutab rahandust (Shefrin 2002). Teadusharu juured ulatuvad
Kahnemann ja Tversky (1979, 1992) t66desse, kes t8id psiihholoogia kontseptsiooni, eelkdige
otsuste tegemise ebamaarases keskkonnas, majandusteadusesse. Alates 1990. aastate algusest
on huvi kditumusliku rahanduse vastu kasvanud nii akadeemikute kui praktikute hulgas.
Diskussioon traditsioonilise ja kaitumusliku rahanduse vahel aga jatkub — kas emotsioonid ja
pstihholoogia ikkagi mdjutavad meie rahandusotsuseid?

Kdesolev doktorit6d annab omapoolse panuse antud diskussiooni, pakkudes uusi empiirilisi
téendeid selle kohta, kuidas erinevad sotsio6konoomilised karakteristikud mojutavad
investorite erialavalikuid, aktsiaturul osalemist ja dispositsiooni efekti nimelist kaitumuslikku
kalduvust. Kuna t66s sisalduv investorite erialavalikut puudutav uurimus on avaldatud
haridusajakirjas, panustab antud doktorité6 ka haridusteadusesse. Doktoritéé kasutab
unikaalset, Gheksa-aastase perioodi koiki tehinguid sisaldavat Tallinna Borsi andmestikku,
millele on liildetud 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 laiapdhjaline hariduslike ja muude
sotsiookonoomiliste karakteristikute kogum, mis voimaldab uurida investorite kaitumist sellise
detailsusastmega ja sellistest aspektidest, mis varasemas kditumusliku rahanduse kirjanduses ei
ole olnud andmepiirangute tottu voimalik.

Doktoritdo esimene publikatsioon “Sugu, akadeemilised véimed ja keskhariduse jédrgsed
valikud” keskendub investorite erialavalikutele, mis on Uldjuhul tehtud enne kui investorid
borsile sisenevad ehk tavaliselt 18. aastaselt. Kuigi artikkel on avaldatud haridusajakirjas, annab
uurimus teatud voimaluse saada teavet investorite kditumise kohta ka borsivélises, eeldatavalt
vahemate emotsioonide ja vdiksema tahtmatu psiihholoogilise mdjuga keskkonnas. McKenzie
ja Schweitzer (2001) leiavad, et ulikooli sisseastumistulemused on seotud ka (likoolis
saavutatud eduga ning sarnaselt jareldavad ka Harackiewicz et al. (2002), et keskkoolis ndidatud
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tulemuste abil saab prognoosida akadeemilist edu kdrgkoolis. Neist t66dest motiveerituna,
kasutab artikkel | andmestikku, mis voimaldab seostada erinevate akadeemiliste vGimekuste
kvantitatiivsed moddikud koikide peamiste kérgkoolides Gpetatavate teadusvaldkondadega.
Tegemist on unikaalse Iahenemisega, mis on senisest teaduskirjandusest piiratud andmete tottu
puudunud. Selle asemel, et keskenduda kindlale teadusvaldkonnale nagu naiteks reaalteadusele
(vaata naiteks Correll, 2001; Meyer et al., 2015) pakub artikkel laiemat vaadet ja tdiendab
seniseid, kdrghariduses esinevate ebavGrdsuste kohta leitud tulemusi.

Artikkel | esitatud tulemuste kohaselt lahtuvalt investorid erialavaliku tegemisel keskmiselt
oma akadeemilistest voimetest. KGrgemad tulemused reaal- ja loodusteadustes viivad tavaliselt
ka sama valdkonna erialavalikuni, samal ajal kui kdrgemad tulemused humanitaarteadustes
vahendavad reaalteadustega seotud erialavaliku tGendosust. Vastavalt t-testide tulemustele
saavutavad naised humanitaarvaldkonnas meestest kdrgemaid akadeemilisi tulemusi, samas
kui muudel aladel sellist selget sugude vahelist erinevust ei esine. Kasutades viidatud
humanitaarvaldkonna eelist kalduvad naised, meestega vorreldes, proportsionaalselt rohkem
ka humanitaarteadusi oma erialaks valima. Kuna reaalteadustes naistel sarnast akadeemiliste
vOimete eelist ei ole, on ka meeste eeldused edule siin kdrgemad kui naiste domineeritud
humanitaarteadustes. See vdib olla (ks pdhjus, miks mehed reaalteadusi naistest enam
eelistavad. Kokkuvottes pakub artikkel empiirilise tGestuse, et investorite erialavalik baseerub
Gldjuhul akadeemilistele voimetele, viidates sellega ka valiku p&hjendatusele voi isegi
ratsionaalsele kaitumisele.

Doktorito6 teine publikatsioon “Akadeemilistest voimetest elukutseni: mis mddrab
aktsiaturul osalemise?” tdiendab olemasolevat kditumusliku rahanduse kirjandust uue teabega,
kuidas akadeemilised vdimed koos hariduse, elukutse ja muude sotsio6konoomiliste nditajatega
aktsiaturul osalemist vdi mitte osalemist mdjutavad. Artikkel kombineerib viite erinevat
andmestikku ja, haarates enam kui 200000 inimest, vdimaldab viidatud md&jusid uurida
detailsemalt kui see on seni véimalik olnud. Varasemad uurimused nagu Grinblatt et al. (2011)
kasutavad kognitiivsete ja mentaalsete vGimete anallilsimiseks sugude vahelise vordluse
vaatenurgast vaid piiratud andmeid. Artikkel 1l tdidab selle tihimiku, vastates muuhulgas ka
kiisimusele: ,Kas meeste ja naiste borsil osalemise otsused on sotsio6konoomilistest
karakteristikutest sarnaselt mojutatud?“ Veelgi enam, artikkel tdiendab seniseid borsil
osalemise uurimusi ka nditeks infoga majandusliku tegevusala ja elukutsete kohta.

Artikkel 1l jareldab, et vorreldes meestega on naiste puhul seos vaimsete véimete ja borsil
osalemise vahel selgelt nGrgem. Kasutatud andmetele tuginedes mdjutavad borsil osalemist
veel ka majanduslik tegevusala, elukutse ja religioon, ja investorid kalduvad olema
ambitsioonikamad, riskialtimad ja intelligentsemad kui inimesed, kes borsil ei osale. Seega, kui
varasemad teaduslikud uurimused keskenduvad peamiselt kognitiivsete voimete ja borsil
osalemise seostele, siis kaesolevas doktoritods sisalduv artikkel pakub lisateavet ka
mittekognitiivsete voimete kohta (vaata vordluseks naiteks Conlin et al., 2015; Kaustia ja
Torstila, 2011; Guiso, Sapienza, ja Zingales, 2008).

Doktorito6s sisalduv kolmas artikkel “Kuidas aitab 6ppimine ja haridus dispositsiooni efektist
iile olla?” pakub uusi empiirilisi arusaamu, kuidas haridus, intelligentsus ja teatud mentaalsed
vGimed dispositsiooni efekti mojutavad. Dispositsiooni efekti all mdistetakse investorite
kalduvust hoida liiga kaua kinni kahjumis positsioonidest ja miia liiga vara kasumis positsioone
(esmase, sellekohase uurimuse teostasid Shefrin ja Statman, 1985). Goulart et al. (2015)
jareldavad, et dispositsiooni efekt on investorite jaoks kahjulik ning tahtsustavad seetéttu antud
fenomeni paremat moistmist. Artikkel Il kasutab Nasdag OMX Tallinna borsi detailset
tehinguinfot vahemikust 2004 kuni 2012, mis on (ihendatud Eesti Haridus- ja
Teadusministeeriumist saadud andmetega. Selline lahenemine pakub unikaalse vdimaluse
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tootada tdieliku andmestikuga, millel puuduvad alamvalimite valikutest potentsiaalselt
tulenevad soovimatud halbed.

Artikkel 11l jareldab, et haridustaseme ja -valdkonna kaudu mdddetav korgem
intelligentsustase ja tugevam Oppimisvdime vahendab dispositsiooni efekti. Lisaks esitab
artikkel ka tOestuse, et kérgemalt haritud ja intelligentsemad investorid on véimelised ka oma
kogemustest ehk tehingutest kiiremini dppima. Artiklis kasutatud andmete pd&hjal osutuvad
dispositsiooni efektist voitu saamisel eriti kasulikuks kérgemad matemaatilised voimed. Viimaks
viitavad artiklis esitletud tulemused, et dispositsiooni efekti mdjurina on dppimisvéime (ks
olulisemaid intelligentsuse komponente.

Koik kolm doktorit6ds sisalduvat teadusartiklit keskenduvad investorite kaitumise
uurimisele, pakkudes vastuseid kiisimustele kuidas erinevad sotsiokonoomilised
karakteristikud nimetatud kaitumist mdjutavad. Artikkel | pakub uusi empiirilisi teadmisi
erialavaliku ja akadeemiliste vGimete seoste ning sugude vaheliste erinevuste kohta. Artiklid Il
ja lll keskenduvad borsil osalemist (artikkel 1) ja dispositsiooni efekti mdjutavatele (artikkel 111)
karakteristikutele.
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Appendix 1. Paper |

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 3. Paper lli

HOW DOES LEARNING AND EDUCATION HELP TO OVERCOME THE DISPOSITION EFFECT?

Publication:
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undergraduate level, and classifying them into different groups can be somewhat arbitrary.
Thus, when we group all economics subjects together, we still see a slightly increased dis-
position effect for investors with an economics background.

Conclusions about investors with a background in natural sciences are confirmed by the
results for investors with degrees in chemistry, physics, biology, and IT. The hazard ratios
for those subjects indicate a higher probability of selling losing stocks and a lower probabil-
ity of selling winning stocks. We are able to distinguish some additional subjects but most
of them do not have a large enough number of observations to give statistically significant
results, so for example we do not find any relevance for a psychology degree. Even so, we
see that investors with a degree in law or medicine tend to be affected less by the disposition
effect in our sample. One explanation for this finding could be that people graduating from
law or medicine tend to have higher academic results when they are admitted to university,
but, as will be seen in the next subsection, this cannot be the major reason. Very high drop-
out rates from medicine courses also indicate that those who graduate may possess other
possibly non-cognitive traits such as persistence, which we cannot directly control for.

5.4. How Do Academic Abilities Affect the Disposition Effect?

A natural question that emerges from the results presented so far is whether smarter in-
vestors are less influenced by the disposition effect. As our results show, better academic re-
sults, which should indicate higher intelligence, may reduce the disposition effect but there
is no straightforward linkage. Examination results can indicate the strengths of various
mental abilities because the skills and knowledge required for the examinations differ from
examintion to examination.

We divide investors in our sample into quartiles and deciles depending on their national
high school final examination results in a particular examination. As the examination re-
sults are an important factor for university admissions for students and school rankings for
high school teachers, motivation to do well in the examinations is generally high. All the in-
vestors in our sample took their final examinations at around the age of 18 years, so before
they entered the stock market. Although success in those examinations requires a clear
learning effort, overall intelligence along with high mental and academic abilities clearly
plays an important role. Those examinations are more of a one-time effort requiring prep-
aration and high mental abilities. Thus, we regard those examinations mostly as an indica-
tor of intelligence and academic abilities."”

Grouping investors into quartiles or deciles (we report results for quartiles only) thus
gives us the smartest investors in the top group, the fourth quartile, and the academically
weakest in the bottom or first, group. Not every investor has taken all the examinations
shown in Table VII but 94% took the mother tongue examination, 80% took the English
language examination, and 68% took the mathematics examination. Those three examina-
tions are the most important, as most of the university courses require two or all three of
those three examinations as part of their admission criteria. Some of the natural sciences
courses also require the chemistry, biology, or physics examination, and some social sci-
ences and humanities require the history examination. There are also other possible choices
for the national examinations but we present the results of three examinations for natural
sciences and three examinations for humanities.

19 See, for example, Deary and Johnson (2010) for discussion of the correlation between intelligence
and academic abilities.
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Table VII. Trading losses, gains, and academic results

The table presents hazard ratios associated with an individual investor’s decision to sell or hold
stocks based on the investors’ national high school examination results. High school examina-
tion results are divided into deciles and quartiles for each examination, meaning that the
related variable takes the value of 1 if the investors’ examination result is in a specific decile or
quartile and zero otherwise. The results for six different examinations are reported. The hazard
ratios together with the z-value and the level of statistical significance are reported for inter-
acted variables. This means that each examination group variable is interacted with the TLI or
TGl in order to measure cross-sectional differences in investors’ propensities to sell losers. TLI
takes the value 1 if a stock is trading below its purchase price, and zero otherwise, and TGl takes
the value 1 if a stock is trading above its purchase price, and zero otherwise. The trading data
cover the period from 2002 to 2012; the national high school examination results data are from
the period 1997 to 2012.

Regressions Regressions Regressions Regressions

with TLI with TGI with TLI with TGI
Variables Hazard  z-Statistic Hazard  z-Statistic Hazard  z-Statistic Hazard  z-Statistic

ratio ratio ratio ratio
Quartiles Maths Maths Mother Mother

examination examination tongue tongue
1stxTLI (TGI) 0.936** -2.10 1.071* 2.19  0.998 —0.06  1.000 —0.02
2ndxTLI (TGI) 0.943* —1.88 1.058* 1.80 0.952 —-1.51  1.050 1.50
3rdxTLI (TGI) 1.051 1.58 0.946% -1.78 1.011 0.46 0.993 -0.31
4thx TLI (TGI) 1.066** 2.05 0.944* -1.85 1.019 0.73  0.979 -0.79
Quartiles Chemistry Chemistry English English

examination examination examination examination
1stxTLI (TGI) 0.878** —2.42  1.131** 2.30 1.009 0.30 0.995 -0.17
2ndxTLI (TGI) 0.953 —-0.93 1.055 1.03 1.012 0.42  1.048 1.58
3rdxTLI (TGI) 0.923 —-1.35 1.083 1.35 0.962 —-1.30 0.977 —-0.78
4thxTLI (TGI) 1.267%** 4.30 0.791*** —4.27 1.013 0.44 0.995 -0.15
Quartiles Physics Physics History History

examination examination examination examination
1stxTLI (TGI) 0.970 —0.42 1.024 0.33 0.887*** 291 1.132*** 2.99
2ndxTLI (TGI) 0.952 —-0.71 1.042 0.59 1.031 0.76  0.973 —0.70
3rdxTLI (TGI) 1.011 0.19 0.997 —-0.06 1.126*** 2.75  0.892%**  —2.67
4thxTLI (TGI) 1.086 1.09 0.923 -1.05 0.972 —-0.74  1.020 0.51

***Indicates the significance at the 1% level, **5% level, and

*10% level.

We test how national high school final examination results, which we take to indicate

investors’ intelligence, are related to the disposition effect. No similar tests have so far been
presented in the literature due to the lack of data, though there are a number of studies
about the relationships between investor sophistication and the disposition effect. The stud-
ies conclude that more sophisticated investors are less prone to the disposition effect.
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The examination results used do not directly measure how sophisticated the investors in
our sample are, but they can act as a general proxy of intelligence, which can be connected
with an investor’s sophistication as well. In general, our results for the impact of mental
abilities on the disposition effect are mixed (see Table VII).

The results of the survival analysis for the losing positions (TLI=1) cover six different
examinations. The picture is clearer for examinations in the natural or exact sciences. For
example, investors with higher score in the mathematics examination in the fourth quartile
seem to be less influenced by the disposition effect, with hazard ratios above 1 in Table VII.
We also see that being less successful and in the bottom quartile in maths or chemistry
seems to increase the disposition effect. We do not find statistically significant effects for
the physics examination but at least for quartile results, the magnitude of the effects is the
same, with hazard ratios <1 for the 1st and 2nd quartiles and above 1 for the 3rd and 4th
quartiles. It should be noted that only 13% of investors for whom we have examination
data took the examination in physics, and that is 8% of our total sample.

The results for the softer sciences are more mixed. We show the results for the mother
tongue, English, and history examinations, which are the three most popular examinations
in that category. We do not find any statistically significant results by quartiles for the
mother tongue and English examinations, which are the two most popular examinations.
We do find some statistically significant coefficients for decile regressions but we basically
end up with quite random results, which we do not consider meaningful. Being among the
top performers in those examinations clearly requires high intelligence, but it might not re-
quire such an effort in preparation. It is very hard to become a top performer in those
examinations only by studying hard and doing practice exercises, as it is very difficult to
master the art of writing essays or speaking a foreign language without having an innate tal-
ent for it.>* We do find some statistically significant coefficients for the history examination
but the indication from that is also mixed, as both doing really well and doing quite poorly
in the history examination seem to decrease the disposition effect and all in all, we cannot
draw any meaningful conclusions about the mental abilities that are manifest in the results
of humanities examinations.?!

Such effects emerge much more clearly from study of the effect of mental abilities on
market participation and stock portfolio performance®” using the same proxies. Thus, we
conclude that maths skills may be among the abilities that help to attenuate the disposition
effects, but skills in humanities do not play an important role. The stronger effect in natural
sciences is more in line with the effects that we see when we compare the effect of different
subjects, where natural sciences also played a bigger role. As the top performers in most of
the natural science examinations have a lower probability of being affected by the dispos-
ition effect, we conclude that certain mental abilities such as being good at numbers help in
defeating the disposition effect. But we do not find support for the argument that all areas
of intelligence can contribute to reducing the disposition effect.

20 Atleast according to popular belief (Horwitz, 1988).

21 The same applies to the examination results for social sciences and other foreign languages,
which we do not present here.

22 See Vaarmets, Liivamégi, and Talpsepp (2014) for market participation and Liivaméagi, Vaarmets,
and Talpsepp (2014) for performance results.
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5.5. What Affects the Speed of Learning?

As we argue that the learning abilities of investors are different, we should also see the ef-
fects in our trading data. As presented in Section 5.1, learning by doing appears to take
place for the investors in our sample, because the investors become less influenced by the
disposition effect when they have made more trades. If the level of education and the type
of education can be used as proxies for intelligence and learning abilities, we should at least
see some differences in the magnitude and speed of learning by doing for different groups
as well. And that is indeed the case.

We run regressions with different subsamples of the level or field of education. The re-
sults (see Figure 3 and Table VIII) confirm our previous findings and show that the dispos-
ition effect fades faster for investors with higher education such as master’s or doctoral
degrees than for others. The hazard showing the probability of an investor selling a stock
position that is in loss shows a 32.7% higher probability for an investor who has made at
least 11 trades than for one who has made fewer than 5 trades. The same figure reaches
that high for investors with a bachelor’s degree only when they have made over 100 trades,
meaning their speed of learning by doing is clearly slower. It would be expected that the
more trades an investor has made, the less that investor is influenced by the disposition ef-
fect, and we can see such a linearly increasing trend for most groups.

However, we observe that investors with a master’s or doctoral degree seem not to have
learnt anything when they have made over 100 trades, as the corresponding hazard ratio is
not statistically different from 1. The explanation for this could be that investors with high
academic degrees trade less than other investors and given a smaller number of such in-
vestors, our sample just does not contain enough investors with high academic degrees to
draw any conclusions about how a very large number of trades affects their bias. The same
applies for the same variables for certain subject-based subsamples.

We do not find any statistically significant effect of learning by doing for investors with
vocational training. This supports our previous conclusion that such investors may have a
lower level of intelligence. The increasing effect of learning by doing is present for investors
holding a bachelor’s or equivalent degree.

The picture is quite similar for different subjects of study. We do observe a statistically
significant and monotonically increasing effect for investors with a background in social
sciences, who clearly become less influenced by the disposition effect when they have made
more trades. Given that those investors mostly hold degrees in economics and finance and
surprisingly are prone to the disposition effect in general, their learning by doing effect is to
be expected. We also observe a similar increasing effect for investors with a background in
natural sciences, who are able to learn faster than investors with a social sciences back-
ground. This is once again consistent with our previous hypothesis that having a natural sci-
ence background can be beneficial in the stock market environment. We find a statistically
significant learning effect for humanities graduates only when they have made over 100
trades.

We run similar regressions for all the top and bottom quartiles for different final exami-
nation results. We find a consistent effect only for the mathematics examination, where
people with high skills in maths learn relatively fast by trading but investors in the bottom
quartile exhibit basically no notable improvement for the disposition effect. The results for
all other examinations—which indicate different types of mental abilities—do not show
any other meaningful pattern or type of skillset that can be beneficial for an investor to
learn faster than the average.
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Figure 3. The speed and magnitude of learning by doing for different education groups. The graph
shows the speed and magnitude of learning by doing. The X-axis shows the number of trades made
(interacted trade dummy variables with TLI) and the Y-axis shows the corresponding hazard ratios. A
hazard ratio over 1 (marked by the black dotted horizontal line) indicates that investors in the subgroup
are less influenced by the disposition effect. The higher the hazard ratios, the less investors are influ-
enced by the disposition effect given that they have made a particular number of trades. The slopes of
the lines show the speed of learning.

All in all, we conclude that the learning by doing effect occurs faster for investors with
higher intelligence and is almost absent for investors with lower intelligence. We find con-
sistent effects of learning faster by doing for all the groups whom we expect to exhibit edu-
cational characteristics that help to reduce the disposition effect.

5.6. Discussion
We would like to highlight the importance of intelligence and certain mental abilities, espe-
cially maths, which influence trading behavior and the speed of cognitive learning in the fi-
nancial markets.

When we consider cognitive learning through gaining investment experience by trad-
ing, we face a process of a Bayesian expectation revision mechanism (Grossman,
Kihlstrom, and Mirman, 1977). Investors have to deal with a large amount of informa-
tion and must update their beliefs accordingly. Updating beliefs means asking a large
number of questions about the investment decision, which are all part of the belief revi-
sion mechanism. By repeating the process multiple times, investors gain a better ability to
estimate probabilities for Bayesian inference and are thus more successful. However, peo-
ple are not inherently good at estimating probabilities and the learning process is not
easy. It would be safe to assume that some people are able to learn faster than others in
that setting.

So far the previous literature has mainly focused on various socioeconomic characteristics
and different forms of learning but has partly neglected intelligence, mostly because of the
lack of appropriate data. The sample that we use lets us distinguish between different mental
abilities and after testing different sets of mental abilities we find that intelligence plays an
important role. When we consider the constructs of “complex problem solving knowledge

acquisition,” “complex problem solving system control,” “learning abilities,” and “intellec-
tual status” [as identified by Beckmann and Guthke (1995)] as cognitive mental abilities or

components of overall intelligence, we find the strongest effect is for long-term learning
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Table VIII. Learning by doing by education level and field of studies

The table reports the results of the survival analysis—the hazard ratios, z-values, and signifi-
cance levels. TLI represents the total loss indicator, taking the value 1 if a position is in loss and
the value zero otherwise. TGl represents the total gain indicator, taking the value 1 if a position
is in gain and the value 0 otherwise. Trade dummies (the number of trades made) are interacted
with TLI and TGl to capture the disposition effect. Control variables are omitted from the table.

Master’s or Bachelor Vocational
doctoral degree equivalent training
Variables Hazard  z-Statistic Hazard z-Statistic Hazard  z-Statistic
ratio ratio ratio
Number of trades: 6-10xTLI 1.026 0.13  0.932 —-1.33  0.964 -0.35
Number of trades: 11-20xTLI 1.327% 1.67 1.040 0.80 1.030 0.31
Number of trades: 21-50xTLI 1.475%** 2.68  1.108** 2.33  1.151 1.59
Number of trades: 51-100x TLI 2.135%%% 4.49  1.2017%** 3.87  1.028 0.29
Number of trades: over 100xTLI ~ 1.095 0.60  1.253*** 523 1.143 1.50
Natural and Social Humanities
real science sciences
Number of trades: 6-10x TLI 1.161 1.60  0.890** -2.03 1270 1.20
Number of trades: 11-20xTLI 1.066 0.72  1.096% 1.71  1.101 0.55
Number of trades: 21-50x TLI 1.223%* 2.46  1.108** 2.15  1.140 0.84
Number of trades: 51-100xTLI 1.300%** 2.84 1.182%%** 3.26 1.383* 1.79
Number of trades: over 100xTLI ~ 1.171* 1.73  1.304%%* 5.65  1.331%* 1.97
Master’s or Bachelor Vocational
doctoral degree equivalent training
Variables Hazard z-Statistic Hazard  z-Statistic Hazard z-Statistic
ratio ratio ratio
Number of trades: 6-10xTGI 0.975 -0.13  1.072 1.31  1.067 0.61
Number of trades: 11 to 20xTGI ~ 0.750*% -1.70  0.956 -0.93  0.986 -0.15
Number of trades: 21 to SOxTGI ~ 0.675***  -2.71  0.898** -2.44  0.891 -1.30
Number of trades: 51 to 100xTGI 0.469%***  —4.48  0.827***  —4.04 0.996 —0.04
Number of trades: over 100xTGI  0.908 —-0.65 0.795%**  —-5.32  0.896 -1.23
Natural and Social Humanities
real science sciences
Number of trades: 6-10xTGI 0.869 —-1.51  1.125%* 2.05 0.788 -1.20
Number of trades: 11-20xTGI 0.948 -0.61  0.912% —-1.72  0.908 -0.55
Number of trades: 21-50x TGI 0.830%* —-2.29 0.898** —-2.25 0.874 —-0.86
Number of trades: 51-100xTGI ~ 0.777***  =2.72  0.838***  —-3.45 0.710*% -1.90
Number of trades: over 100xTGI  0.867 -1.56  0.762%**  -5.78  0.748**  —-2.00

##*Significant at the 1% level; * *significant at the 5% level; *significant at the 10% level.
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abilities. As we cannot use the results of standard intelligence tests, and our measures of com-
plex problem-solving activities emerge from the academic setting such as maths and physics
examiantions, we can only suggest a direction from which the effect mostly comes. We can-
not rule out other possible sources, as mathematics skills played some role in our dataset as a
part of complex problem solving for example, although some other components of trad-
itional intelligence testing®® like academic results and the examination results that we could
use did not become significant in affecting the disposition effect.

Our results concerning the importance of intelligence do not rule out any other pos-
sible cognitive abilities and learning. Nor do our results contradict any current studies.
In combination with financial market research on IQ, such as Grinblatt, Keloharju,
and Linnainmaa (2012), we are able to add to the growing amount of literature on how
different aspects of mental abilities and intelligence affect investment and trading
decisions.

If we generalize our results, intelligence be an important reason why only a small pro-
portion of investors are able to learn fast enough to eliminate the emergence of behavioral
biases in the financial markets, as learning by doing is not very efficient (Bachmann and
Hens, 2015).

6. Conclusion

The disposition effect is a well-researched area of finance. We are able to contribute by
studying the effects of intelligence and education on the disposition effect.

We conclude that educational characteristics and intelligence play an important role
in affecting investor behavior. We show that the disposition effect is stronger for in-
vestors with lower intelligence by using different proxies to measure their mental abilities
in the academic setting. We find a stronger effect at both ends of the education scale.
Highly educated investors who have master’s or doctoral degrees are less influenced by
the disposition effect and investors who have chosen vocational training instead, which
may signal they are less able to cope with more challenging academic tasks than others in
our sample, or have only high school education are more influenced by the disposition ef-
fect. Moreover, highly educated investors are able to learn faster by doing and by actually
making trades, and investors with lower intelligence do not improve their trading even
when they become more experienced. We find some beneficial effects for mathematical
abilities, as better number skills can be associated with lower levels of the disposition
effect.

As investors with financial education are clearly affected by the disposition effect despite
their supposedly better knowledge, we cannot emphasize the importance of knowledge as a
policy measure when trying to avoid behavioral biases. Even good abilities in knowledge
memorization, as shown by the results of certain final examinations, do not help. Thus, any
one-time campaigns to increase investor awareness and knowledge are probably of low im-
pact, but are not completely useless. Domain knowledge can help investors learn a little
faster when they enter the market. However, educating investors must be seen as a long
process and it will be inevitable that some investors will just not be able to learn despite the

efforts made.

23 See, for example, Guthke and Stein (1996).
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Appendix A: Robustness Checks

This appendix reports robustness checks for the results presented in the main text of the
paper. The robustness checks presented here are obtained by running logit regressions for
the same model setups that were used for the survival analysis. To help in comparing the
results of the hazard models with the results of the robustness checks, all the tables in this
Appendix use the same numbers (though in Arabic form) as the corresponding tables in the
main text with the prefix “A.”

Table Al. Aggregate disposition effect (in the logit regressions)

The table reports the results of the logit regressions—the coefficients, z-values, and significance
levels. TLI is the total loss indicator, taking the value 1 if a position is in loss and the value 0
otherwise. Similarly, TGl is the total gain indicator, which takes the value 1 if a stock is trading
above its purchase price and zero otherwise. Investor-specific variables are interacted with TLI
and TGl to capture the disposition effect. These investor-specific variables are also dummy vari-
ables and take the value 1 if an investor is identified by a specific variable (e.g., the male vari-
able takes the value 1 if an investor is a male) and zero otherwise.

Variable Coefficient z-Statistic Variable Coefficient z-Statistic

Total loss indicator (TLI) —1.169%** —47.82 Total gain indicator (TGI) 1.159 47.47
MalexTLI 0.137° 5.22 MalexTGI —0.144 -5.5
Foreign investor x TLI 0.232%* 2.15 Foreign investor x TGI —0.244%* -2.27

***Gignificant at the 1% level; **significant at the 5% level; and *significant at the 10% level. All of the re-
gressions in Table Al confirm exactly the results of the survival analysis regressions presented in Table II. The
coefficients are slightly different but the magnitude of the effects is similar.
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Table All. The effects of “learning by doing” (in the logit regressions)

The table reports results from the logit regressions—the coefficients, zvalues, and significance lev-
els. TLI taking the value 1 if the position is in loss and the value 0 otherwise. TGl is the total gain indi-
cator, which takes the value 1 if a stock is trading above its purchase price and zero otherwise. The
results are reported only for the variables showing experience (how many trades an investor has
made) and for interacted variables. Experience-related variables are interacted with TLI and TGI to
capture the disposition effect. Experience-related variables are dummy variables. The trading data
cover the period from 2002 to 2012. The table summarizes the results of individually run regressions.

Variables Coefficient  z-Statistic Variables Coefficient  z-Statistic
Number of trades: 1-5xTLI 0.041 1.40  Number of trades: 1-5xTGI —0.046 -1.56
Number of trades: 1-5 —0.694%**  —33.42  Number of trades: 1-5 —0.653%%* 0.02
Number of trades: 6-10x TLI —0.046 —1.52  Number of trades: 6-10xTGI 0.053* 1.76
Number of trades: 6-10 —0.704***  —35.91  Number of trades: 6-10 —0.756%** 0.02
Number of trades: 11-20x TLI 0.011 0.42  Number of trades: 11-20xTGI ~ —0.019 —0.74
Number of trades: 11-20 —0.537%%" —33.50  Number of trades: 11-20 —0.5271 %% —25.59
Number of trades: 21-50 < TLI 0.208%** 9.88  Number of trades: 21-50xTGI ~ —0.207*** —9.85
Number of trades: 21-50 —0.242%**  —18.93  Number of trades: 21-50 -2.01
Number of trades: 51-100x TLI 0.180%%* 7.09  Number of trades: 51-100x TGI -7.15
Number of trades: 51-100 0.420* 27.47  Number of trades: 51-100 29.84
Number of trades: 0.393%% 19.27  Number of trades: -19.15
over 100xTLI over 100xTGI
Number of trades: over 100 1.616%%* 132.16  Number of trades: 2.008*** 123.44
over 100

***Gignificant at the 1% level; * *significant at the 5% level; *significant at the 10% level. All of the regressions in
Table All confirm exactly the results of the survival analysis regressions presented in Table IIL. The results of survival
analysis are statistically more significant and clearer for some regressions (e.g., Number of trades: 11-20 x TLI).
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Table Alll. Education level and disposition effect (in the logit and OLS regressions)

The upper panel of the table reports results from the logit regressions and the lower panel of
the OLS regressions—the coefficients, z-values, and significance levels. TLI is the total loss indi-
cator, taking the value 1 if the position is in loss and the value 0 otherwise. Similarly, TGl is the
total gain indicator, which takes the value 1 if a stock is trading above its purchase price and 0
otherwise. Results are reported only for education level variables and for interacted variables in
the regressions. Education level variables are interacted with TLI and TGl to capture the dispos-
ition effect. Education level variables are also dummy variables. Trading data cover the period
from 2002 to 2012; educational data are taken as of 2012.

Logit regressions

Variables Coefficient z-Statistic Variables Coefficient z-Statistic
Vocational trainingx TLI —0.032 -1.25 Vocational trainingx TGI 0.021 0.84
Vocational training 0.106*** 6.64 Vocational training 0.080%** 4.02
High school x TLI 0.100*** 4.37  High school xTGI —0.098%** —4.29
High school 0.166*** 11.38  High school o 15.04
Bachelor’s degree x TLI —0.040%* —2.18  Bachelor’s degreex TGI 0.042** 2.30
Bachelor’s degree —0.046%** —4.02 Bachelor’s degree —0.087 —6.06
Master’s or doctoral —0.0670 —1.61 Master’s or doctoral 0.077* 1.86
degreexTLI degreexTGI

Master’s or doctoral degree  —0.415*** —16.47  Master’s or doctoral degree ~ —0.488*** —14.86
OLS regressions

Variables Coefficient t-statistic ~ Variables Coefficient t-statistic
Vocational trainingx TLI —0.00053%*** -5.37 Vocational trainingx TGI 0.00048%*** 4.87
Vocational training 0.00069** 8.72 Vocational training 0.00018** 3.11
High school x TLI —0.00047*** —5.20 High school x TGI 0.00047%** S5.12
High school 0.00110%** 14.95 High school 0.00063*** 11.67
Bachelor’s degree x TLI 0.00010 1.50 Bachelor’s degree x TGI —0.00009 -1.30
Bachelor’s degree —0.00029%*** -5.28 Bachelor’s degree —0.00019*** —4.69
Master’s or doctoral 0.00133##* 10.68 Master’s or doctoral —0.00129*** —10.30

degreex TLI degreex TGI
Master’s or doctoral degree  —0.00218%** —21.77  Master’s or doctoral degree ~ —0.00086*** —11.61

***Significant at the 1% level; **significant at the 5% level; *significant at the 10% level. For the results shown
in Table AIII, which are comparable to those in Table IV, we run the logit regressions as well as OLS regressions
for the robustness checks. Given the signs of the coefficients in the logit regressions, the results support sur-
vival analysis results in most of the cases. The only difference comes in the variables for Master’s or Doctoral
degrees. To address this issue we also run OLS regressions, which confirm our survival results. In addition,
when we consider the statistical significance of the variables connected with the Master’s or Doctoral degree
and also vocational training, the OLS regressions results support our survival analysis results. The problem
with logit regressions is that with the setup where we use the level of education as an explanatory variable,
the regressions do not converge in some cases (we report the results obtained with just a small number of iter-
ations to obtain the coefficients) and thus the results obtained are not reliable. This unreliability of the logit
regressions due to convergence issues is the reason why we also employ OLS regressions. The OLS regressions
match the results of the survival analysis even in cases when the results of logit regressions differed (e.g.,
Master’s or doctoral degree x TLI).
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Table AIV. Disposition effect for specialty groups (in the logit regressions)

The table reports results from the logit regressions—the coefficients, zvalues, and significance levels. TLI is
the total loss indicator, taking the value 1 if the position is trading with a loss and the value 0 otherwise.
Similarly, TGl is the total gain indicator, which takes the value 1 if a stock is trading above its purchase price
and 0 otherwise. The results are reported for course group variables and for interacted variables. Course
groups are interacted with TLI and TGI to capture the disposition effect. Course group variables are also
dummy variables, which take the value 1 if an investor has a degree in a specific discipline and the value 0
otherwise. Trading data cover the period from 2002 to 2012; educational data are taken as of 2012.

Variables Coefficient z-Statistic Variables Coefficient z-Statistic
Humanitiesx TLI —0.336%** —8.72 Humanitiesx TGI 0.343%** 8.91
Humanities 0.2271%** 9.91 Humanities —0.119%*4 —3.80
Natural sciencex TLI 0.071*** 2.71 Natural sciencex TGI -0.076* -2.91
Natural science —0.037%* -2.26 Natural science 0.037* 1.82
Social sciencex TLI —0.025 —1.40 Social science x TGI 0.027 1.50
Social science —0.118*** -10.74 Social science —0.144%** -10.27

***Significant at the 1% level; **significant at the 5% level; and *significant at the 10% level. All of the re-
gressions in Table AIV confirm exactly the results of the survival analysis presented in Table V. All of the signs
and the statistical significance of the coefficients correspond to the hazard ratios reported in Table V.

Table AV. University degrees and the disposition effect (in the logit regressions)

The table presents coefficients associated with an individual investor’s decision to sell or hold stocks at a loss
or gain based on the investor’s degree. The coefficients together with the z-value and the level of statistical sig-
nificance are reported for subject group variables and also for interacted variables. This means that we interact
each subject variable with the TLI and with the TGl in order to measure cross-sectional differences in investors’
propensities to sell losers and winners. TLI takes the value 1 if a stock is trading below its purchase price, and
0 otherwise. Similarly, the TGl variable takes the value 1 if a stock is trading above its purchase prize and 0
otherwise. The trading data cover the period from 2002 until 2012; educational data are taken as of 2012.

Variables Coefficient  z-Statistic Variables Coefficient  z-Statistic
Maths or statistics x TLI 0.374%* 2.55 Maths or statistics x TGI —0.358%* —2.44
Maths or statistics —0.408%** —4.26 Maths or statistics —0.0440 —0.40
Chemistry, physics, 0.026 0.33 Chemistry, physics, —0.0330 —0.43
or biologyx TLI or biologyx TGI
Chemistry, physics, or biology ~ —0.030 —0.64  Chemistry, physics, or biology 0.0010 0.01
ITxTLI 0.069** 2.18  ITxTGI —0.072%* -2.28
IT 0.253%** 13.76 IT 0.325%** 12.72
Economics related x TLI —0.065%** -3.17 Economics related x TGI 0.071%** 3.450
Economics related —0.17*** —13.69 Economics related —0.238***  —14.650
Financex TLI —0.385%** —6.32 Financex TGI 0.395%** 6.48
Finance 0.003 0.09 Finance —0.388*** -7.76
LawxTLI 0.1271%** 2.92 LawxTGI —0.117#*** —2.83
Law —0.152 —-5.82 Law —0.0330 —1.04
Medicine x TLI 0.058 0.62  MedicinexTGI —0.0590 -0.63
Medicine —0.497%*** —-8.75 Medicine —0.439%** —-5.98

***Significant at the 1% level; **significant at the 5% level; and *significant at the 10% level. The regressions
in Table AV confirm the results of the survival analysis results presented in Table VI. The only difference is
that the results of logit regressions show that the investors with a mathematics background (variable Maths or
Statistics x TLI/TGI) are less affected by the disposition effect, which confirms our conclusion that being good
at maths helps to reduce the disposition effect. The results of the survival analysis for the effect of the same
variable were statistically not significant and had an unexpected sign. However, logit regression results do not
show a statistically significant coefficient (variable Chemistry, Physics, or Biology x TLI/TGI) for the investors
with a chemistry or physics or biology background, which the results for the survival analysis did, although the
sign is the same as for the results of the survival analysis.
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Table AVI. Trading losses, gains, and academic results (in the logit regressions)

The table presents coefficients associated with an individual investor’s decision to sell or hold
stocks and the investors’ national high school examination results. High school examination re-
sults are divided into deciles and quartiles for each examination, meaning that the related vari-
able takes the value of 1 if the investor’s examination result is in a specific decile or quartile and
zero otherwise. The results for two different examinations are reported. The coefficients to-
gether with the z-value and the level of statistical significance are reported for interacted vari-
ables. This means that each examination group variable is interacted with the TLI or TGl in
order to measure cross-sectional differences in investors’ propensities to sell losers. TLI takes
the value 1 if a stock is trading below its purchase price, and 0 otherwise, and TGl takes the
value 1 if a stock is trading above its purchase price, and 0 otherwise. The trading data cover
the period from 2002 to 2012; the national high school examination results data are from the
period 1997 to 2012.

Regressions Regressions Regressions Regressions

with TLI with TGI with TLI with TGI
Variables Coefficient z-Statistic Coefficient z-Statistic Coefficient z-Statistic Coefficient z-Statistic
Quartiles Maths examination Chemistry examination
1stxTLI (TGI) —0.018 -0.59 0.024 0.77 0.011 0.05 —0.019 —-0.35
2ndxTLI(TGI)  0.030 0.96 —0.038 -1.22  —0.160*** —3.06 0.166*** 3.18
3rdxTLI (TGI) —0.070**  —2.22 0.062** 1.98 —0.080 -1.35 0.080 1.36
4thxTLI(TGI)  0.037 121 -0.028 -0.9 0.205*** 3.73  =0.203***  —3.7

***Indicates the significance at the 1% level, **5% level, and *10% level. Logit regressions with variables
related to examination results mainly confirm our survival analysis results presented in Table VII. We present
the results of the robustness checks of the mathematics and chemistry examination in Table AVI as they affect
the disposition effect the most in our survival analysis regressions. Chemistry examination results are clearly in
line with the conclusion that the natural science-related thinking and the maths-related skills are beneficial for
reducing the disposition effect. The maths examination results are more mixed but the coefficients obtained for
the bottom and top quartiles have the expected signs that correspond to the results of the survival analysis,
though the coefficients are not statistically significant. The coefficients of the results of the other examinations,
with the small exception of the history examination, turned out to be not statistically significant in the logit re-
gressions either.
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Table AVII. Learning by doing education level and field of studies (in the logit regressions)

The table reports the results of the logit regressions—the coefficients, z-values, and significance
levels. TLI is the total loss indicator, taking the value 1 if a position is in loss and the value 0
otherwise. TGl represents the total gain indicator, taking the value 1 if a position is in gain and
the value 0 otherwise. Trade dummies (the number of trades made) are interacted with TLI and
TGl to capture the disposition effect. Control variables are omitted from the table.

Master’s or Bachelor Vocational
doctoral degree equivalent training
Variables Coefficient z-Statistic Coefficient z-Statistic Coefficient z-Statistic

Number of trades: 6-10x TLI —-0.078 —0.40 —-3.10 —0.053 —-0.51
Number of trades: 11-20xTLI —-0.078 —0.47 —-2.95 —0.071 —0.74
Number of trades: 21-50xTLI 0.328%* 2.28 1.54 —0.026 —-0.29
Number of trades: 51-100x TLI 0.271% 1.62 4.34 —0.400%** —4.22
Number of trades: over 100 xTLI 0.300%* 2.02 0.347%%* 8.05 0.383%** 4.29
Natural and Social sciences Humanities
real science
Number of trades: 6-10x TLI 0.018 0.13 —0.162° —-2.81 —-0.015 —0.07
Number of trades: 11-20xTLI 0.010 0.09 —0.147*** —-2.76 0.184 1.06
Number of trades: 21-50xTLI 0.254%* 2.24 0.051 1.07 0.010 0.06
Number of trades: 51-100x TLI 0.109 0.92 0.146%** 2.86 0.257 1.43
Number of trades: over 100 xTLI 0.566%%* 5.14 0.398%%* 8.46 0.276%* 1.93

Master’s or Bachelor equivalent Vocational training

doctoral degree

Variables Coefficient  z-Statistic Coefficient  z-Statistic Coefficient  z-Statistic
Number of trades: 6-10x TGI 0.078 0.40 0.165* 3.10 0.096 0.91
Number of trades: 11-20xTGI 0.052 0.31 0.132% 2.70 0.083 0.87
Number of trades: 21-50x TGI —0.333** -2.32 -0.077* -1.75 0.058 0.65
Number of trades: 51-100xTGI ~ —0.271*% —1.62 —0.216° —4.58 4.59
Number of trades: over 100xTGI  —0.307%* -2.06  —0.354" —8.22 -3.91

Natural and Social Humanities

real science sciences
Number of trades: 6-10x TGI —0.043 -0.32 0.166* 2.89 0.015 0.07
Number of trades: 11-20xTGI —0.047 —0.38 0.142%%*" 2.66 —0.183 —1.06
Number of trades: 21-50x TGI —0.287** —-2.53 —0.058 —-1.20 —0.024 —0.15
Number of trades: 51-100xTGI ~ —0.121 —-1.02 —0.158*** -3.09 —0.287 —1.60
Number of trades: over 100xTGI —0.576%** -5.23 —0.407*** —8.65 —0.286%* —2.00

***Gignificant at the 1% level; **significant at the 5% level; and *significant at the 10% level. The regressions
in Table AVII confirm the results of the survival analysis results presented in Table VIIL In both cases, investors
with a higher academic degree (who can be considered to be more intelligent) or with a natural sciences back-
ground (who are stronger in maths) learn faster. Less intelligent investors and investors with a background in
humanities seem to start to learn how to avoid the disposition effect only when they have made over 100
trades. It should be noted that though the survival analysis didn’t give a statistically significant effect for experi-
ence of over 100 trades for holders of Master’s and Doctoral degrees, the expected effect is clearly present and
is statistically significant in the logit regressions.
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