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Abstract: 

We analyze the relationship between personality traits and stock market participation. Our sample comes 

from combining personality trait scores and socioeconomic status information from the Northern Finland 

Birth Cohort 1966 with data from Finnish Central Securities Depository, the official register of stock 

holdings in Finland. We find the traits, and especially the subscales of the traits, to be significant predictors 

of stock market participation. In particular, exploratory excitability, extravagance, sentimentality, and 

dependence have large effects. One-standard-deviation changes in the subscale scores have marginal effects 

of up to 4 percentage points on the probability of participating in the stock market. 
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1. Introduction 

Behavioral finance is making progress in exploring and explaining the reasons behind investor 

heterogeneity. The classical assumption is that investors vary only in their levels of wealth and risk aversion. 

Many works in the field of behavioral finance have shown other factors also affect investment decisions (e.g. 

Barber and Odean (2001), Kamstra et al. (2003), Grinblatt et al. (2011)). The first decision regarding 

investing that an individual makes, however, is whether to actually be an investor or not. With regards to 

investments in the stock market, prior work has shown that differences in wealth and risk aversion do not 

adequately explain individuals’ decisions to invest or not. In this paper, we use personality traits to help 

explain the decision to participate in the stock market. 

We combine two data sets to create a sample that allows us to closely examine the relationship 

between personality traits and stock market participation while controlling for many of the factors known to 

affect the participation decision. The Northern Finland Birth Cohort 1966 (NFBC1966) has been actively 

following cohort members’ physical health, mental health, and socioeconomic status since the members’ 

birth in 1966. From a survey collected when cohort members were 31 years old, we have personality data 

and socioeconomic variable observations for over 3000 individuals. The personality traits of the individuals 

are assessed with Cloninger et al.'s (1993) Temperament and Character Inventory (TCI). The stock market 

participation data comes from the Finnish Central Securities Depository (FCSD), the official register for 

stock holdings in Finland. The combination of the NFBC1966 and FCSD data gives us a large sample with 

detailed personality trait information, a good list of control variables, and official stock holdings data. The 

sample is thus well-suited to analyzing the personality-stock market participation question. 

The results show that personality traits help explain stock market participation. Most of the mean 

scores for the personality traits and trait subscales are significantly different between participants and 

nonparticipants. We perform logistic regression analyses to quantify the effect of the traits on stock market 

participation while controlling for gender, income, family status, education, and occupation. For example, a 

one standard deviation increase in the score for the trait harm avoidance, which is exemplified by behavioral 

inhibition, reduces the probability of participation by 2 percentage points. The unconditional probability of 

participation for the sample is 0.17, implying a large effect. 
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We also show that the subscales (also known as trait facets) offer more insight into the effects of 

personality on participation. Novelty seeking has a subscale, extravagance, which has an effect on 

participation opposite to the other novelty seeking subscales. The effect of extravagance is large and 

negative, and this effect was otherwise hidden when using the trait novelty seeking; two other novelty 

seeking subscales, exploratory excitability and impulsiveness, have a positive effect on stock market 

participation. Another example is the contrasting effects of sentimentality and dependence, two subscales of 

the trait reward dependence. Among a subsample of high socioeconomic status individuals, higher 

sentimentality scores reduce stock market participation, while higher dependence scores increase stock 

market participation. 

We perform additional tests to support the claim that personality affects stock market participation. 

We run univariate logistic regressions for the traits and the subscales, both without and with controls, to 

address any multicollinearity problems between the traits and the controls and between the subscales 

themselves. The univariate regressions support the results found in the regressions using multiple traits. 

Generally, the effects are of the same size and statistical significance, providing further evidence of the 

relationship between personality and stock market participation. In a separate test, we find those subscales 

which are positively related to participation have the exact opposite effect when it comes to the decision to 

exit the market. We also check the influence of Nokia on our sample; we find that holdings of Nokia are 

unlikely to have influenced our results, despite it being the dominant stock in Finland over most of our 

sample period. 

There is a high probability that the traits and subscales are predictors of some of the controls, 

especially educational achievement and occupation. However, when we look at a subsample of high 

socioeconomic status individuals (those individuals with a university degree and a managerial level 

occupation), we find the subscales exploratory excitability, extravagance, sentimentality, and dependence to 

be significantly related to participation while still controlling for gender and income. In this subsample, a one 

standard deviation change in any of these subscales changes the probability of being a stock market 

participant by 7-10 percentage points. We do not have observations for wealth, but it is likely that those 

individuals who have both a university degree and a managerial level education generally have a higher 
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wealth level. The significance of the personality subscales in this subsample offers good evidence that 

personality traits can help explain stock market participation even among the wealthy. 

We are able to control for many investor characteristics that are likely to affect the participation 

decision, but we do not have a direct measure of risk aversion. While standard theory predicts a positive 

share of wealth held in stocks even for the very risk averse (as long as the equity premium is positive), for 

most people high levels of risk aversion will mean staying out of the market. The trait harm avoidance can be 

viewed as a proxy for risk aversion. In particular, the subscale fear of uncertainty is a good measure of 

general risk aversion. Ekelund et al. (2005) used fear of uncertainty as a proxy for risk aversion when 

looking at the decision to be self-employed. Fear of uncertainty measures more the domain of general risk 

taking as opposed to financial risk taking, but prior works have shown general risk taking to be a good 

predictor of stock market investing (Halko et al. (2012); Dohmen et al. (2011)). 

Prior work on factors related to stock market participation include pecuniary costs (Vissing-Jørgensen 

(2003)), awareness (Guiso and Jappelli (2005)), and financial literacy (Van Rooij et al. (2011)). Being more 

social may lower the cost of investing and increase stock market participation (Hong et al. (2004)). The 

portfolio performance of one’s social acquaintances is positively related to stock market participation 

(Kaustia and Knüpfer (2012)). Personal beliefs, such as trust in others (Guiso et al. (2008)) and political 

ideology (Kaustia and Torstila (2011)) affect stock market participation. Cognitive ability (Cole and Shastry 

(2009), Christelis et al. (2010), Grinblatt et al. (2011)) has a clear effect on stock market participation. 

Dimmock and Kouwenberg (2010) use loss aversion from prospect theory (Kahneman and Tverskey (1979)) 

to show that individuals that are more loss averse are less likely to participate in the stock market.  

We argue that personality traits should be on this list of factors. Some earlier research in economics 

and finance has used the ‘Big Five’ personality traits openness to experience, conscientiousness, 

extraversion, agreeableness, and neuroticism (see e.g. McCrae and Costa, 1997). Ameriks et al. (2009) find 

the 'Big Five' traits are related to investment decisions by retirement account holders. Brown and Taylor 

(2011) also use the Big Five personality traits and find that some of the traits influence holding stocks and 

other financial assets. Our study is closest to that of Brown and Taylor (2011), but is distinguished in a few 

meaningful ways. We use Cloninger et al.'s (1993) TCI temperament traits and not the Big Five. We have 

scores for the traits and subscales, offering a more detailed look at the personality - stock market 
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participation relationship. Our cohort members are all the same age, eliminating the influence of age on the 

personality traits and other variables across individuals.  

The Big Five model has been used more than the TCI in many disciplines, including medicine, 

psychology, economics, and finance.1 The main difference between the two is the origin of the models: the 

TCI is theoretically based on neurotransmitter systems in the brain, giving it testable predictions regarding its 

physiological basis; the Big Five essentially come from condensing a large set of adjectives used to describe 

individuals, without any true theory underlying the origin of the traits. While the two models differ in their 

theoretical foundations and traits, there is a general correlation of the traits across the models and both have 

been shown to be useful in research. Almlund et al. (2011) and Borghans et al. (2008) mention the TCI as an 

alternative to the Big Five model of personality. For a direct comparison of the two models, see De Fruyt et 

al. (2000); see Markon et al. (2005) for a look at several widely used personality models, including the TCI 

and the Big Five.  

To our knowledge, the only paper using the TCI that has been published in a finance or economics 

journal is Ekelund et al. (2005), which looks at factors affecting the choice to be self-employed, using a 

subscale of harm avoidance as a proxy for risk aversion. Even though the TCI has not been used as much in 

finance or economics, it has been used widely in psychiatry and medicine. A few examples of use of the TCI 

for predicting behavior often of interest to economists include: smoking and drinking (Wills et al. (1994), 

Cloninger et al. (1988)); drug addiction (Milivojevic et al. 2012); and gambling (Martinotti et al. 2006). 

Our paper's main contribution is to show that personality traits have strong effects on stock market 

participation. For example, changes of one standard deviation in the trait scores are associated with changes 

of up to 4 percentage points in the probability of participation; for a subsample of individuals with higher 

education and occupational status, the effects are up to 10 percentage points. We show that trait scores may 

not reveal the true relationship between personality and stock market participation, as the subscales of a trait 

may have opposing effects on participation. We show the effects of personality traits on stock market 

participation are consistent over time and across model specification, supporting the argument for including 

personality in finance and economic research. 

                                                      
1 We speculate that one reason the TCI is not used as much is its length. The shortest version for adults has 140 

questions (our subjects answered the 107 temperament questions from the 240 item TCI version 9), while there 

are versions of the Big Five that have as few as 10 questions (see e.g. Gosling et al. (2003)). 
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The importance of personality traits to understanding stock market participation is twofold. Firstly, the 

more we know about individual heterogeneity, the better we will be able to model behavior. As we 

demonstrate below, personality traits help to explain nonparticipation even amongst the wealthy and well-

educated members of our sample. Secondly, personality trait differences may limit the impact of policy: 

improved education, tax incentives, or market regulation may not work as intended if personality differences 

have a strong effect on behavior. 

The rest of the paper is structured as follows. Section 2 gives more detail on the TCI and our 

expectations of the relationship between the traits and stock market participation. Section 3 describes our 

data and presents the sample descriptive statistics. Section 4 provides results and Section 5 concludes. 

2. Personality and Stock Market Participation 

Personality psychology encompasses a wide range of individual differences, such as traits, abilities, 

motives, and intelligence. This paper focuses on personality traits. Personality traits describe our typical 

behavioral and emotional responses to the world around us. Of course, the situations we face in the world are 

constantly changing and our responses to these situations are not mechanical. However, personality trait 

theory attempts to capture and measure our repeated behaviors and thoughts in contextually similar 

situations.2 In this paper, the stock market is the common stimuli for all of the individuals in our sample, and 

their gender, education, family status, and employment status help to contextualize the stock market – 

individual situation. By controlling for these other factors, we are able to get a good measure of the effect of 

personality traits on stock market participation.3 

2.1. Descriptions of the TCI Traits and Subscales 

We use the temperament traits from the Temperament and Character Inventory (version IX) of 

Cloninger et al. (1993), which arose from the original model of Cloninger (1987). This model uses the term 

temperament because the traits are theorized to have a biological basis in separate neurotransmitter systems 

in the brain. As these neurotransmitter systems are physical entities, the model loosely implies that we are 

                                                      
2 See Roberts (2009) for a good discussion on personality traits and the trait-situation debate. 
3 For further insight into the possible role personality plays in economic decision making and economic research, 

see Almlund et al. (2011). 
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“hard-wired” for our temperament traits. The traits thus provide a measure of how strongly we instinctually 

respond to various stimuli.4 

Cloninger (1987) developed his model in an attempt to reconcile two issues within personality theory: 

the dimensions of normal personality traits did not fit well with the recognized categories of personality 

disorder at the time; and the underlying biological sources of personality were not well understood, 

confounding medical treatment for personality disorders (p. 574). Cloninger’s original model was composed 

of three personality traits, novelty seeking, harm avoidance, and reward dependence, each based on a specific 

brain structure. Novelty seeking is based on the dopamine pathway in the brain. Increased levels of 

dopamine are associated with feelings of pleasure and behavioral activation. Harm avoidance is based on the 

serotonin pathway, which is associated with behavioral inhibition. Reward dependence is based on the 

noradrenergic system, in which norepinephrine is involved with learning and memory. The traits should be 

normally distributed across the population, with very high or very low levels of one or more of the traits a 

potential indicator of mental disorder (Cloninger (1987)). 

The newer TCI (Cloninger et al. (1993)) builds on the earlier model by adding persistence to the three 

original traits (persistence was a subscale of reward dependence in the 1987 model).5 We briefly describe the 

traits here. For more detailed descriptions, please see Cloninger et al. (1994). Novelty seeking measures the 

tendency for behavioral activation and exploration when faced with novel stimuli. Persons high in novelty 

seeking will actively seek pleasure and rewards, while those with low novelty seeking will be much more 

reserved. Harm avoidance measures the tendency for behavioral inhibition when faced with danger or 

punishment. Being nervous or timid is an indicator of high harm avoidance, while being relaxed in 

potentially harmful situations is a sign of low harm avoidance.  Reward dependence measures the tendency 

to maintain behavior previously rewarded, especially in reference to signals received from other individuals. 

Persons with high reward dependence scores are often social and interactive with others, while those low in 

                                                      
4 The evidence on the biological factors underlying the model is mixed. Papers linking the neurotransmitters to 

the traits include: serotonin - Peirson et al. (1999); dopamine - Ebstein et al. (1996); and all three 

neurotransmitters - Gerra et al. (2000). Works linking genetic variation to the traits include Ebstein et al. (1996) 

and Melke et al. (2003); Kühn et al. (1999) find results supporting a genetic basis for reward dependence but not 

novelty seeking. Recent works by Verweij et al. (2010) and Service et al. (2012) do not support a genetic basis 

for the traits. 
5 The TCI also includes the character dimensions of self-directedness, cooperativeness, and self-transcendence. 

The character dimensions reflect how one views oneself in relation to others and the world at large, while the 

temperament traits reflect habitual, or instinctual, responses to stimuli. We do not have data on the character 

dimensions, so we refrain from further discussion. 
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reward dependence often prefer to be alone. Persistence, as the name implies, measures how hard an 

individual can push herself to achieve her goals. 

Our unique data set contains the subscale scores of the personality traits. Novelty seeking and harm 

avoidance each have four subscales. Reward dependence has three subscales. Persistence does not have any 

subscales. In terms of measurement, the trait scores are simply the sum of the subscale scores (Cloninger et 

al. (1994)). From an economic perspective, the subscales offer better descriptions and measurements of an 

individual's preferences and clearer hypotheses for their relationship with stock market participation than the 

traits. 

The four subscales of novelty seeking divide this general tendency into more specific domains: 

exploratory excitability, impulsiveness, extravagance, and disorderliness. Individuals with high explorative 

excitability actively seek new things and get bored easily. Impulsive individuals follow their instincts in 

search of reward, without contemplation and without worrying about having complete information 

(Cloninger et al. (1994)). Impulsiveness in the TCI is related to making quick decisions with partial 

information, while extravagance measures the preference for spending over saving. These definitions differ 

from some common usages in psychology, with extravagance being closer in meaning to the 

impulsivity/delayed gratification of Mischel et al. (1989). The extravagance subscale consists of nine 

statements. Eight of them are explicitly about saving or spending money such as “I am better at saving 

money than most people” and “Because I so often spend too much money on impulse, it is hard for me to 

save money – even for special plans like a vacation”. The only item which is not explicitly about spending or 

saving is a self-control related statement “I am more reserved and controlled than most people. 

Disorderliness reflects the degree to which one dislikes rules or routines (Cloninger et al. (1994)). 

Harm avoidance is exemplified by behavior inhibition; when faced with potential punishment, 

individuals with high harm avoidance will refrain from acting. A loose interpretation would be “cowering in 

fear” when faced with dangerous situations, whether the situation is truly dangerous or just perceived to be 

dangerous. The four harm avoidance subscales are worry/pessimism, fear of uncertainty, shyness, and 

fatigability. Worry/pessimism reflects a generally pessimistic view about the future. Fear of uncertainty 

captures one’s fear of unfamiliar and uncertain situations, with higher scores for those who are more fearful 

or less confident in these types of situations. Questions measuring fear of uncertainty explicitly mention the 



9 

 

enjoyment of risky behavior, such as driving fast on a winding road. Shyness focuses on one's willingness to 

interact with, and level of comfort when around, strangers. Fatigability relates to physical stamina and 

recovery. People who get tired quickly or do not recover quickly from stress have high fatigability scores 

(Cloninger et al. (1994)). 

People scoring high on reward dependence are generally social and have close relationships with 

others. The three subscales of reward dependence are sentimentality, attachment, and dependence. 

Sentimentality looks at how moved one is by emotional stimuli, whether it be direct appeals for help from 

others or simply a sad movie. Examples include items such as “I am strongly moved by sentimental appeals 

(like when asked to help crippled children).” and “I feel it is more important to be sympathetic and 

understanding of other people than to be practical and tough-minded.” Attachment measures how much one 

prefers to be in the company of friends and the openness of one’s relationships with friends. Dependence 

looks at one's desire for others' approval. If a person behaves independent of the wishes of others, he is likely 

to score low on the subscale dependence (Cloninger et al. (1994)). 

Persistence, as the name implies, measures how hard an individual can push herself to achieve her 

goals. Individuals with high persistence scores work hard despite facing obstacles and lack of recognition of 

their effort (Cloninger et al. (1994)). 

2.2. Hypotheses based on trait and subscale descriptions 

The trait descriptions lead to the hypotheses that novelty seeking should be positively related to stock 

market participation and harm avoidance should be negatively related to stock market participation. For 

individuals with high novelty seeking, the potential rewards of the stock market inspire action. These 

individuals see the potential for gains from investing and behave accordingly. A person with low novelty 

seeking will be less likely to respond to the potential rewards of the market and thus he will be less likely to 

be a stock market participant. Grinblatt and Keloharju (2009) look at stock trading activity as opposed to the 

general participation question; they show stock trading activity is related to sensation seeking (Zuckerman 

(1994)), a trait similar to novelty seeking. For individuals high in harm avoidance, the market may be viewed 

as dangerous. These individuals tend not see the potential reward offered by the market, but instead focus on 
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its risks and uncertainty. Persons with high harm avoidance are thus less likely to be stock market 

participants. 

Individuals with high reward dependence are generally more social, having warm relationships with 

others and seeking out and relying on their approval (Cloninger et al. (1994)). The number and depth of 

social connections clearly allows for more information sharing, and this information sharing can lower the 

cost of participation as in Hong et al. (2004). Thus we expect reward dependence to be positively associated 

with stock market participation. People with high persistence scores remain undeterred when facing 

challenges (Cloninger et al. (1994)). The link between persistence and stock market participation is likely to 

be two-channeled: high persistence individuals are more likely to overcome any financial or informational 

costs associated with investment in the market; and high persistence is also likely to have an effect on one's 

education or occupation, which in turn affects the participation decision. Thus we expect high persistence 

people to be more likely to participate in the stock market. 

For the novelty seeking subscales, we expect explorative excitability and impulsiveness to be 

positively related to participation. Individuals with high explorative excitability actively seek new things and 

get bored easily (Cloninger et al. (1994)). The stock market provides a novel and exciting environment, 

leading those with high explorative excitability to invest. Impulsive individuals follow their instincts in 

search of reward, without contemplation and without worrying about having complete information 

(Cloninger et al. (1994)). Thus we expect persons with high scores on impulsiveness are more likely to be 

stock market participants. Many of the questions designed to measure extravagance ask about spending 

money now instead of saving; an individual with a high extravagance score can be interpreted as having a 

high discount rate and thus be less likely to participate in the stock market. The fourth novelty seeking 

subscale, disorderliness, reflects the degree to which one dislikes rules or routines (Cloninger et al. (1994)). 

Does investing in the market break some set of rules or does not investing in the market break some set of 

rules? There is no clear hypothetical relationship between disorderliness and stock market participation. 

We expect the harm avoidance subscales of worry/pessimism and fear of uncertainty to be negatively 

related to stock market participation. Someone scoring high on worry/pessimism is generally pessimistic 

about the future and would probably expect poor returns from investing. An easy way to avoid poor returns 

is to not invest – thus worry/pessimism should be negatively related to stock market participation. Fear of 
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uncertainty captures one’s fear of unfamiliar and uncertain situations, with higher scores for those who are 

more fearful or less confident in these types of situations. There is always uncertainty in the market, leading 

to the hypothesis that high fear of uncertainty leads to lower probability of stock market participation. 

The questions measuring the harm avoidance subscale shyness focus on one's willingness to interact 

with, and level of comfort when around, strangers. We do not interpret shyness as nonsocial. One may be shy 

around strangers but open with family, friends, and neighbors, so we do not argue for a clear relationship 

between shyness and participation. The fourth harm avoidance subscale, fatigability, relates to physical 

stamina and recovery. People who get tired quickly or do not recover quickly from stress have high 

fatigability scores (Cloninger et al. (1994)). It is difficult to hypothesize a connection between fatigability 

and market participation. 

The reward dependence subscale sentimentality reflects how moved one is by emotional stimuli 

(Cloninger et al. (1994)). The questions measuring sentimentality range from whether one is moved by 

appeals for help or sympathy to whether one is likely to cry during a sad movie. The stock market is not an 

emotional stimulus along these lines; an individual's reaction to market movements depends on long/short 

investment position in addition to the individual's general level of interest in financial markets. It is thus 

difficult to form a hypothesis that sentimentality will be positively or negatively related to stock market 

participation. The reward dependence subscale attachment measures how much one prefers to be in the 

company of friends and the openness of one’s relationships with friends. The subscale dependence looks at 

one's desire for others' approval (Cloninger et al. (1994)). If a person behaves independent of the wishes of 

others, he is likely to score low on the subscale dependence. Attachment and dependence can be viewed as 

measuring how social an individual is. Hong et al. (2004) show the connection between social interaction 

and stock market participation. Thus we expect a positive relationship between both attachment and 

dependence and stock market participation. 

The traits, subscales, and their hypothesized relationship with stock market participation are displayed 

in Table 1. Please note that we retain the naming convention of the TCI version IX. Prior to this version, 

persistence had been a subscale of reward dependence and it had the label “RD2.” After being recognized as 

an independent trait (Cloninger et al. (1993)), persistence adopted its current label “P” and there was no 
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relabeling of the remaining reward dependence subscales. Thus, the fact that “RD2” is not present does not 

reflect a missing subscale. 

TABLE 1 ABOUT HERE 

3. Data And Descriptive Statistics 

We combine Northern Finland Birth Cohort 1966 (NFBC) data with records from Finnish Central 

Securities Depository (FCSD). The NFBC data contain the personality trait scores and observations on 

socioeconomic variables. The FCSD data are the official records of individuals' holdings of securities 

registered in Finland. 

3.1. Northern Finland Birth Cohort 1966 

Started as a project to study maternal and newborn health issues, the cohort data set has expanded over 

the years to include periodic clinical examinations and postal questionnaires covering heath and 

socioeconomic issues. Geographically, the cohort members were born in the provinces of Oulu and Lapland. 

These two provinces make up approximately 50% of the land area of Finland and had a population of 

approximately 600,000 in the year 1966, roughly 14% of the country’s population.6 Those with an expected 

date of birth falling in the period 1 January 1966 – 31 December 1966 were invited to take part in the study. 

The study chronicled 12231 live and still-born deliveries, of which 6265 were male, 5964 female, and 2 

undetermined, which represent over 95% of all children born in Oulu and Lapland provinces in 1966. 

We use information collected when the cohort members were aged 31 in 1997. This 1997 data 

collection is the first follow up in which the personality questionnaire was used. Information from previous 

data collections (e.g. at age 16 or earlier) does not offer additional information that would benefit the 

analysis of the relationship between personality traits and stock market participation. There were 594 

individuals who had died by the onset of the 31-year follow-up. Of the 11541 with known addresses, 62% 

still lived in northern Finland, 19% lived in central Finland, 11% in the Helsinki region, and 7% outside of 

Finland. Surveys with questions regarding socioeconomic issues and health issues were sent by mail to all of 

these individuals. There were 8767 surveys returned, for a response rate of 75.3%. Those living in northern 

Finland and the Helsinki region were invited to participate in a clinical examination; 6033 (71.3%) 

                                                      
6 This is based on population of approximately 4.3m in 1966 from Statistics Finland website. 
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participated (see Haapea et al. (2008) for detailed description of the data collection). After deleting from the 

set those individuals who refused to grant permission to use their data we are left with a core sample that has 

3291 individuals.7 

Socioeconomic and general health questions, along with the temperament portion of the TCI, were 

included as part of the 31-year old follow-up study. The survey asked cohort members to answer questions 

regarding marital status, number of children, gross household income, education level, and occupational 

status. Cohort members also received a survey with true/false questions related to mental health, of which 

107 were the temperament questions from TCI (version IX). These 107 questions include 40 novelty seeking 

questions, 35 harm avoidance questions, 24 reward dependence questions, and 8 persistence questions. For 

novelty seeking, the number of questions for each subscale is: exploratory excitability 11; impulsiveness 10; 

extravagance 9; disorderliness 10. For harm avoidance, the numbers are: worry/pessimism 11; fear of 

uncertainty 7; shyness 8; fatigability 9. The reward dependence subscales have: sentimentality 10; 

attachment 8; dependence 6. Answers matching the expected answer for a person exhibiting the trait add one 

point to the individual’s trait score. Questions are worded so that the expected answers are a mix of “true” 

and “false” responses. 

3.2. Finnish Central Securities Depository 

The FCSD data contain detailed information on the holdings of Finnish investors in securities 

registered in Finland. Most Finnish publicly traded companies, both exchange-listed and over-the-counter, 

have their shares and bonds registered in Finland. The data are recorded on a daily basis, with observations 

for each unique investor-security pair.8 Our FCSD data start from January 2, 1995 and continue through 

December 30, 2010, a total of 4011 trading days. The daily observations include the investor identifier, the 

purchase day and sale day, if any. From the FCSD data, we identify the investors who are also in the NFBC.9 

For our main analysis, we define stock market participants as those who held at least one exchange-traded 

equity security or equity structured product at some point during the years 2003 through 2010. We do not 

choose a single date to check for holdings, for example examining stock holdings at year-end 2010. We 

                                                      
7Written permissions from individuals to use their data were obtained in summer 2012 as part of follow-up 

NFBC 1966 work. 
8 For more details regarding the FCSD data, see Grinblatt and Keloharju (2000). 
9 This unequivocal identification is possible via a single personal identification number used in Finland. To 

ensure anonymity the data were matched by Euroclear Finland. 
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choose to examine the equity holdings over the 2003-2010 window for a few reasons: one, it reduces the 

possible confounding effect Nokia’s dramatic rise and fall may have had on individual’s participation 

decision during the period 1995-2003; two, using only year-end dates to check holdings excludes those 

individuals who happened to sell all of their equity holdings before the year end, only to buy stocks again the 

following year - it seems difficult to label these individuals as nonparticipants; and three, the 2003-2010 

window gives us more participants (559) than choosing the period 1995-1999 (304 participants), providing 

for a better test. 

There is no doubt that Nokia had a large effect on the Helsinki Stock Exchange and the Finnish 

economy over the period 1995-2010. In addition to using the long window of 2003-2010 for determining 

participation, we also exclude any investors who obtained shares in Nokia but did not purchase the shares on 

the exchange (e.g. shares obtained through employee stock options). While one may expect many people to 

have been drawn to the stock market because of Nokia, there is no clear evidence for this in our sample. 

Only 13 individuals chose Nokia for their first share purchase during the period 1995-1999. For the period 

2000-2002, only 26 people chose Nokia for their first share purchase. For the period 2003-2010, only 27 

individuals did so. Thus 493 investors (88%) in our sample did not choose Nokia for their first share 

purchase (individuals who, on their first day of stock market participation, purchased shares of other firms in 

addition to shares of Nokia are not considered to have purchased Nokia first). Even if we were to eliminate 

all holdings of Nokia from the database, we would still have 541 stock market participants in the period 

2003-2010 (as opposed to the 559 participants in our sample). We cannot rule out that Nokia affected 

individuals’ purchases of other shares through its effect on the Finnish economy. However, there are few 

individuals who bought shares in Nokia and nothing else. We also eliminate investors whose only holdings 

are those obtained from a telephone company demutualization. 

  The data set does not include mutual fund share ownership information. We address this by simply 

looking at stock market participation in the period 1995-1999. Mutual fund ownership in Finland was still 

relatively uncommon in 1999; the mutual fund industry in Finland had approximately 10€ billion in assets 

under management in 1999 (Kassanen et al. (2001)). This is a very small number compared to market 

capitalization of Nokia, which was approximately 200€ billion at the end of 1999. For this early period, we 

are confident that we are not missing many individuals who participated in the stock market only through 
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mutual funds. The effects of the personality traits and subscales on stock market participation are consistent 

across the two time periods. Because the results are so similar between the two time periods, we put the 

results for this earlier time period in the appendix. 

3.3. Descriptive Statistics 

We present descriptive statistics in Table 2. For the temperament traits our sample nearly covers the 

full range of possible scores. The only exceptions are novelty seeking (sample range of 4-39 compared to a 

possible range of 0-40) and reward dependence (sample range of 2-24 compared to possible range of 0-24). 

The means of the traits and subscales are generally close to the middle of the range of possible scores. The 

traits and subscales have nice humped-shaped distributions, although the Jacque-Bera test for normality on 

the traits and subscales is rejected in every case10. Even though the personality trait and subscale scores are 

not normally distributed, there is enough variation in the traits to allow us to test the relationship between the 

traits and stock market participation. 

TABLE 2 ABOUT HERE 

Our sample is 59% female. Average household gross income is just over 29000€.11 Half of the 

individuals are married, and 40% of the individuals live in households with 2 or more children. The 

educational attainment of our sample is below national averages – our sample has a greater percentage of 

individuals with only basic education, and a lower percentage with a university degree. The majority of those 

in our sample are employed as laborers and lower level office workers. Only 9.5% of the sample reported 

being unemployed in 1997, below the national average of 12.7% at the time.12 

The stock market participants in our sample seem to be typical of individual investors, as reported in 

many previous studies: small accounts and lack of diversification. Most of the observations on portfolio 

value and number of stocks held are for December 30, 2010, but for those who sold all their holdings before 

this date, we consider the value and number of stocks held on the last day for which the individual held any 

                                                      
10 Jacque-Bera test statistics, p-values, and graphs of the distributions are available upon request. 
11 Income was reported in Finnish Markka on the NFBC survey. We converted to euros using the Markka/Euro 

exchange rate of 5.95. 
12 National averages are from Statistics Finland. 
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shares. The average number of stocks held in the portfolio is only 3.39. The median number of stocks held is 

2. The mean account value is 14758€, and the median account value is 2905€. 

Correlation tables are in Appendix A. High correlations between the trait scores and their respective 

subscales are clearly expected, because the trait score is simply the sum of the subscale scores. The highest 

correlations for subscale scores within one trait are for harm avoidance, with the correlations between its 

subscales approaching 0.5. The cross-trait correlations for subscales are generally within the range of -0.2 

and 0.2. 

We acknowledge that our sample is not necessarily representative of the population of Finland. Our 

sample is, however, well suited to address the personality-stock market participation question. We have a 

large sample, detailed personality trait scores, controls for other factors known to affect the decision to invest 

in the stock market, and official register data for equity holdings. The sample offers good variation in 

personality traits, gender, education, and occupation, allowing us to carefully examine the relationship 

between the personality traits and stock market participation while controlling for other important investor 

characteristics.  

4. Results 

 

4.1. Differences in Group Means 

We start with a simple analysis of the means of the two groups. Table 3 shows the means for the 

temperament traits and subscales for stock market participants and nonparticipants. Most of the differences 

in means are statistically significant. The difference in means between the participants and nonparticipants is 

not significant for the trait novelty seeking, the subscale impulsiveness, or the subscale dependence. The 

harm avoidance score and the harm avoidance subscale scores are lower for stock market participants than 

nonparticipants, as expected. Persistence is higher for stock market participants. 

TABLE 3 ABOUT HERE 

The total novelty seeking score is not very different between the groups. Inspection of the novelty 

seeking subscales reveals the reason: explorative excitability and disorderliness are higher for participants, 

and extravagance is much lower for participants. Participating in an ever-changing, constant news-flow stock 
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market seems ideal for those with higher levels of explorative excitability. Extravagance measures one’s 

preference for spending over saving. The preference for spending over saving can be related to stock market 

participation in two ways: either higher spending means less money available to invest, or it may imply a 

higher time discount rate. Distinguishing between these two is difficult but we attempt to answer this 

question in Table 7. The difference between the reward dependence scores is due to the lower sentimentality 

scores of participants. Sentimentality in the TCI is related to one’s responses to emotional stimuli. People 

who are "more likely to cry at sad movies" or who are "often moved deeply by a fine speech or poetry" (both 

examples taken from the TCI questionnaire) have higher sentimentality scores. Determining a specific 

mechanism by which high sentimentality is negatively related to stock market participation will require 

further study. 

4.2. Main Regressions 

 We perform logistic regressions with a dummy for stock market participation as the dependent 

variable. For the main results, we define participation as holding equities or equity structured products at any 

time during the years 2003-2010.13 The basic form of the regressions is 

 

𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑖𝑜𝑛𝑖 =  𝛼 +  𝛽𝑖𝑇𝐶𝐼𝑖 + 𝛾𝑖𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖 + 𝜀𝑖 

 

Here 𝑇𝐶𝐼𝑖 refers to the personality trait scores or subscale scores of the individual. As controls, we include 

gender, log income, dummy variables for level of education, a dummy variable for being married, the 

number of children, and dummy variables for occupation. All 3291 observations are used in the regressions 

except when including income, for which we have 3019 observations. The next few paragraphs report the 

results from Tables 4, 5, and 6. We use standardized TCI scores in the regressions to ease interpretation. We 

report the regression coefficients and standard errors. The marginal effect reported is the average of the 

marginal effects calculated for each individual, as in Greene (2008, p. 775). 

 Table 4 reports the results for regressions that use the trait scores as the main explanatory variables. 

Model 1 contains only the trait scores (NS, HA, RD, and P). As we define stock market participation as 

                                                      
13 Tables that use the time frame 1955-1999 to measure participation, but otherwise identical to Table 4 and 

Table 5, are in the appendix. 
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holding equities any time during 2003-2010 and our controls are from 1997, we add the controls in three 

steps. Model 2 adds a control for gender. Model 3 has controls for gender and education, the two controls 

which have limited changes over time. Gender does not change, and educational attainment cannot decrease. 

Model 4 includes all controls: gender, income, education, marital status, number of children, and occupation. 

TABLE 4 ABOUT HERE 

The table shows strong evidence that harm avoidance is negatively related to stock market 

participation; it remains statistically significant across the three models. The marginal effect of a one-

standard-deviation change in harm avoidance is a reduction in the probability of participation by 4 

percentage points without controls and 1.7 percentage points when including all controls. The unconditional 

probability of participation is 17%, so the effects are large. Reward dependence is negatively related to 

participation and persistence is positively related to participation, but the effects are no longer statistically 

significant with controls in the regression. Novelty seeking shows a weak negative relationship to stock 

market participation, but this effect is due entirely to the subscale extravagance, a result shown below in 

Table 5. The control variables show statistically significant relationships with participation, and all effects 

are as expected. Females are less likely to participate in the stock market. Income, education and being either 

a manager or entrepreneur increase the probability of stock market participation. Married people are less 

likely to participate, and having more children reduces the probability of participation. 

Table 5 reports results for regressions using the subscales as the main explanatory variables. As shown 

in Table 3 above, there is evidence that the total trait scores do not show the relationship between personality 

and stock market participation as well as the subscales. In Table 5, Model 1 uses only the subscale scores, 

Model 2 adds gender, Model 3 adds education, and Model 4 includes all controls. 

TABLE 5 ABOUT HERE 

 For the novelty seeking subscales, we see that extravagance has a large negative effect on 

participation, with a marginal effect of approximately 4 percentage points. Surprisingly, neither exploratory 

excitability nor impulsiveness show statistically significant effects on participation. Higher scores on 

disorderliness are associated with higher likelihood of participation, but his effect drops out when controls 

are added. The harm avoidance subscales have generally negative coefficients, but only in Model 1 and 

Model 2 are the coefficients of fear of uncertainty or shyness significant. The reward dependence subscales 
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have contrasting effects, with sentimentality having a negative relationship and dependence having a positive 

relationship with stock market participation. The marginal effect of sentimentality is 4.5% without controls, 

and 2% with controls, while the marginal effect of dependence is 2.5% without controls and 1% with 

controls. Persistence shows some evidence of being positively related to participation, but the effect is not 

robust to the inclusion of the control variables. The sign, size, and statistical significance of the coefficients 

on the controls is essentially the same as in Table 4. 

 We acknowledge three potential problems in the regressions of Tables 4 and 5: firstly, while there is 

evidence that the temperament traits are relatively stable over adulthood (Joseffson et al., 2013) they may 

change; secondly, subscales of a trait may be highly correlated, causing estimation problems for regressions 

that include all the subscales; and thirdly, personality is likely to influence some of the control variables. To 

address these three issues, we run logistic regressions using only one trait/subscale at a time. We run these 

regressions for the participation window of 2003-2010 and also for the window 1995-1999. If an individual’s 

scores for the TCI traits changed much over time, the 1997 observation might not reflect well the decision to 

participate or not during the years 2003-2010. Thus we would likely see differences in the coefficients’ 

magnitude or sign across the two periods. The potential subscale multicollinearity problem is eliminated by 

using only one subscale at a time. For each time window, we vary the set of controls used: no controls, only 

gender and education, and all controls.  

 The results from the trait-by-trait regressions are in Table 6. Novelty seeking shows no relationship 

with participation, but that is due to the opposing effects of the trait’s subscales. Extravagance shows a large 

negative effect, consistent across model specifications and across the two time periods. Exploratory 

excitability has a positive effect, but the effect is much stronger in the earlier time period. Individuals who 

started participating during the later period have, on average, exploratory excitability scores between the 

nonparticipants and those who owned stocks already in 1995-1999. Impulsiveness shows no relationship 

with stock market participation. The results for disorderliness are inconclusive; there is weak evidence of a 

positive relationship in both time periods, but with controls the effect diminishes and even switches sign. 

TABLE 6 ABOUT HERE 

Harm avoidance and its subscales have a negative relationship with stock market participation.  Across 

the different specifications, the coefficients are statistically significant with few exceptions. The effects are 
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stronger for the early time period, again showing that the “later” participants have harm avoidance scores 

greater than the “early” participants but lower than the “never” participants. The significance of reward 

dependence is due entirely to the large negative effect of its subscale sentimentality. Attachment shows 

essentially no evidence of a relationship with stock market participation, with the coefficients changing size 

and sign. The coefficients for dependence are consistently positive, but none are statistically significant. 

 The results in Tables 4-6 support some and reject some of our hypotheses summarized in Table 1. The 

results that agree with our expectations are the positive relationships of explorative excitability and 

persistence, with some weak evidence for dependence. The expected positive relationships of novelty 

seeking, impulsiveness, reward dependence, and attachment are not supported in the data. We find evidence 

supporting our expectations for the negative effects of extravagance, harm avoidance, worry/pessimism, and 

fear of uncertainty. For the traits that we could not form clear expected relationships, we found: a strong 

negative effect for sentimentality; weak positive effect of disorderliness; and negative effects for shyness and 

fatigability. 

 The fact that two subscales have opposite signs does not present a problem. The psychobiological 

basis for the personality traits supports the descriptions of the traits and their respective subscales. From the 

perspective of psychiatry, explorative excitability and extravagance exemplify similar behavioral responses 

to stimuli (that of behavioral activation) which conceivably have roots in the same underlying structure in the 

brain (Cloninger (1987) and Cloninger et al. (1993)). From an economic perspective, the excitement of the 

stock market encourages those high in explorative excitability to participate, while the high discount rate of 

extravagant individuals discourages participation. 

4.3. Additional Tests 

 

4.3.1.  High Socioeconomic Status 

Thus far we have shown that the TCI traits and subscales affect stock market participation, even when 

controlling for gender, education, occupation, and income. However, we can take an additional step to 

examine the effect of personality on stock market participation. Gender is known to affect personality (see 

Miettunen et al. (2004) for an example of the difference in personality traits between genders in NFBC1966) 

and it is likely that personality is related to the outcomes of the other control variables. The results in Tables 
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4 and 5 show that education and occupation have large effects on stock market participation. If the effect of 

personality on stock market participation occurs mainly through personality's effect on education and 

occupation, then looking at a subsample of only those individuals with both a university degree and a 

managerial level occupation should eliminate some or all of the effect of the traits on participation. The 

logistic regression results are presented in Table 7 for this subsample of high socioeconomic status 

individuals, showing the results for both the 1995-1999 and 2003-2010 participation windows. We see that 

exploratory excitability, extravagance, sentimentality, and dependence all have large and statistically 

significant coefficients. In this subsample, gender is a weak predictor of stock market participation, and only 

for the later time period. Exploratory excitability and dependence increase participation and extravagance 

and sentimentality decrease participation. The effects are large. For these four subscales, one-standard-

deviation changes in the scores change the probability of stock market participation in the range of 5 to 12  

percentage points. 

TABLE 7 ABOUT HERE 

The large coefficient for dependence in this subsample supports the result in Table 5 but contrasts the 

results in Table 6. In Table 5, we saw that dependence was positively related to stock market participation, 

although the effect was diminished as controls were added. In the trait-by-trait analysis in Table 6 there was 

no statistically significant effect. In Table 7, the effect of dependence is large. We interpret this as evidence 

for dependence being a good proxy for sociability. Hong et al. (2004) show the effect of sociability on stock 

market participation is stronger in areas where there are more stock market participants – socializing with 

other participants increases the likelihood of participating. Individuals with high socioeconomic status are 

more likely to participate in the stock market; as Table 7 shows, those with higher scores for dependence (the 

more social members of this group) are also more likely to be stock market participants. 

The subsample used in Table 7 also helps us to conclude that the effect of extravagance is related to 

time-discounting and not to having investable funds available after consumption spending. The variation in 

income is smaller for this subsample compared to the sample used in Tables 5 and 6, and we still control for 

income in Table 7. For this subsample, individuals are less likely to face constraints on their funds available 

for investment. If the effect of extravagance on stock market participation demonstrated in Tables 5 and 6 

were solely related to having investable funds available after consumption, the effect of extravagance should 
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not be significant in Table 7. The fact that extravagance is still statistically significant in the high 

socioeconomic subsample indicates that extravagance is more related to time discounting than to having 

funds available for investment after consumption. 

4.3.2.  Exiting the Stock Market  

Since personality traits represent repeated patterns of behavior, the traits may also affect the behavior 

of those who have chosen to participate in the market. Conditional on being a stock market participant, does 

personality affect exiting the market? Table 8 shows the results from the logistic regression of stock market 

exit on the personality subscales and controls. We define exit as permanently selling all equity holdings any 

time before 31 December 2010. Of the 559 individuals participating in 2003-2010, 121 of them permanently 

exit the market. For exploratory excitability, extravagance, and sentimentality, we find statistically 

significant effects on exiting the market. Lower exploratory excitability, higher extravagance and higher 

sentimentality increase the likelihood of exit. We know from Tables 5, 6, and 7 that lower exploratory 

excitability, higher extravagance and higher sentimentality all reduce the likelihood of participating in the 

stock market. Increasing the probability of exiting the market is analogous to decreasing the probability of 

entering the market; both indicate greater likelihood of being out of the market. 

TABLE 8 ABOUT HERE 

Disorderliness shows evidence of a positive association with exiting the market, albeit statistically 

significant only at the 10% level. Higher disorderliness is thus positively associated with both stock market 

entry and exit. We saw in Table 3 that the mean disorderliness score for participants was higher than 

nonparticipants (4.25 vs 4.09). The 121 participants that eventually exit the market have a mean score 4.58. 

Disorderliness thus seems to capture a willingness to go against the standard investment advice of buy and 

hold for the long term. 

5. Conclusion 

This study creates a unique data set by combining personality trait measurements from the Northern 

Finland Birth Cohort 1966 with stock holdings information from the Finnish Central Securities Depository 

registry. We use temperament trait and subscale scores from Cloninger et al.'s (1993) Temperament and 

Character Inventory.  Some of the trait scores and subscales scores are significant indicators of stock market 
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participation. We find that the subscale scores provide more information than the total trait scores. The 

novelty seeking subscale exploratory excitability has an offsetting effect relative to extravagance, as do the 

reward dependence subscales of sentimentality and dependence. We show that exploratory excitability, 

extravagance, harm avoidance (and its subscales), sentimentality and persistence are consistently related to 

stock market participation across time periods and varying model specifications.  

The description of fear of uncertainty, a harm avoidance subscale, allows us to use it as a proxy for 

risk aversion.  We show that fear of uncertainty is negatively related to stock market participation, albeit 

weakly. Also, by controlling for risk aversion in our analysis, we show that the other personality traits are 

robust to its inclusion. We do not have observations on individuals' wealth, but we do have observations for 

income, education, and occupation, which can proxy for wealth. Thus we show that personality traits’ 

relationship with stock market participation is robust to the inclusion of both risk aversion and wealth. 

The results of the study support previous research on stock market participation and add to the 

growing literature of using personality to predict economic behavior. The relationship between exploratory 

excitability and participation adds to the literature using sensation seeking as a predictor of economic 

behavior. The relationship between dependence and participation builds on the studies showing investing 

behavior being influenced by social interaction. The interpretation of sentimentality’s negative relationship 

with participation is currently unclear, and more work is necessary. The strong negative relationship between 

extravagance and participation, even amongst high socioeconomic status individuals, provides evidence that 

extravagance may be a good proxy for time preferences. 

 The paper shows the benefit of using personality data when looking at the participation decision. 

Personality traits have been useful in researching other economic phenomenon. Through continued research 

in both psychology and economics, the effects of personality on economic decision making should become 

clearer. As for policy, the effect of personality traits is difficult to determine. Personality may make targeting 

policy more difficult because individuals who are in the same socioeconomic target group but have differing 

personality traits may respond differently. Consider a proposed reduction in the capital gains tax meant to 

increase long-term investment; it increases allocation to stocks for some, but those with high extravagance 
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are not persuaded to invest. While personality is one of many factors affecting decision making, the strength 

of the traits' relationship with certain outcomes shows the potential personality traits have in finance and 

economics research. 
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Table 1 Expected Relationship between Personality Traits and Stock Market Participation 

 

The table shows the expected relationship with stock market participation for both the traits (no numerical 

index) and the subscales (with numerical index). 

 

Positive Negative Indeterminate 

Novelty Seeking (NS) Harm Avoidance (HA) Disorderliness (NS4) 

Explorative 

excitability(NS1) 
Extravagance (NS3) Shyness (HA3) 

Impulsiveness (NS2) Worry/pessimism (HA1) Fatigability (HA4) 

Reward Dependence (RD) Fear of uncertainty (HA2) Sentimentality (RD1) 

Attachment (RD3) 
  

Dependence (RD4)     

Persistence (P)   
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Table 2  Summary Statistics 

 

The table shows summary statistics for the TCI temperament scores and socioeconomic variables from the 

NFBC survey in 1997, and investor portfolios from the FCSD. The survey results cover the full range of 

possible temperament scores, except for novelty seeking (0-40) and reward dependence (0-24). Income is in 

euros, converted from values reported in Finnish markka. Education variables are dummy variables 

representing the highest level of education achieved. Occupation variables are dummy variables. "Other 

Employment Status" includes the unemployed, students, retired, and those on disability. Participation is a 

dummy for those who held an exchange-traded stock or equity structured product at any point during the 

period 2003 – 2010.  Number of stocks and portfolio value (in euros) are for the last available observation in 

2003 – 2010. 

 

Variable N Mean Median Std Dev Min Max 

Novelty Seeking (NS) 3291 20.37 20 5.87 4 39 

Explorative excitability(NS1) 3291 6.69 7 2.31 0 11 

Impulsiveness (NS2) 3291 4.33 4 2.43 0 10 

Extravagance (NS3) 3291 5.23 6 2.24 0 9 

Disorderliness (NS4) 3291 4.12 4 1.81 0 10 

Harm Avoidance (HA) 3291 13.94 14 6.09 0 35 

Worry/pessimism (HA1) 3291 3.68 3 2.08 0 11 

Fear of uncertainty (HA2) 3291 3.80 4 1.82 0 7 

Shyness (HA3) 3291 3.68 4 2.11 0 8 

Fatigability (HA4) 3291 2.78 3 1.84 0 9 

Reward Dependence (RD) 3291 14.83 15 3.79 2 24 

Sentimentality (RD1) 3291 5.39 5 2.12 0 10 

Attachment (RD3) 3291 5.63 6 2.09 0 8 

Dependence (RD4) 3291 3.81 4 1.41 0 6 

Persistence (P) 3291 4.28 4 1.73 0 8 

              

Female 3291 0.59 1 0.49 0 1 

Income € 3021 29219 28592 18447 0 672752 

Married 3291 0.51 1 0.50 0 1 

Number of Children 3291 1.28 1 1.29 0 9 

Basic Education 3291 0.54 1 0.50 0 1 

Secondary Education 3291 0.32 0 0.47 0 1 

University 3291 0.13 0 0.33 0 1 

Worker 3291 0.58 1 0.49 0 1 

Manager 3291 0.19 0 0.39 0 1 

Entrepreneur 3291 0.06 0 0.24 0 1 

Other Employment Status 3291 0.18 0 0.38 0 1 

              

Participation 3291 0.17 0 0.38 0 1 

Number of Stocks 559 3.79 2 6.88 1 132 

Portfolio value € 559 14758 2905 37479 0 371096 
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Table 3 Means of Personality Trait Scores by Participation 

The table shows the means and means test of the personality traits and subscales for stock market 

participants and nonparticipants. Variances of the samples are assumed to be equal. *, **, and *** denote 

significance at the 10%, 5%, and 1% level, respectively. 

Temperament traits and subscales  Nonparticipants Participants t-value 

Novelty Seeking (NS) 20.43 20.04 -1.45 

Explorative excitability(NS1) 6.65 6.85 1.83** 

Impulsiveness (NS2) 4.34 4.29 -0.44 

Extravagance (NS3) 5.35 4.65 -6.72*** 

Disorderliness (NS4) 4.09 4.25 1.79** 

Harm Avoidance (HA) 14.24 12.43 -6.46*** 

Worry/pessimism (HA1) 3.75 3.34 -4.20*** 

Fear of uncertainty (HA2) 3.89 3.35 -6.35*** 

Shyness (HA3) 3.76 3.29 -4.81*** 

Fatigability (HA4) 2.85 2.45 -4.77*** 

Reward Dependence (RD) 15.00 14.02 -5.57*** 

Sentimentality (RD1) 5.52 4.73 -8.13*** 

Attachment (RD3) 5.68 5.41 -2.76*** 

Dependence (RD4) 3.80 3.88 1.26 

Persistence (P) 4.21 4.64 5.36*** 
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Table 4 Personality Traits and Stock Market Participation 2003-2010 

The dependent variable in these logistic regressions is 1 for those who were stock market participants in the period 

2003-2010. The TCI temperament scores and socioeconomic variables are from the NFBC survey in 1997. The TCI 

scores are standardized to mean zero and standard deviation of 1. Income is in euros. Children is the number of children 

in the household. Education variables are dummy variables representing the highest level of education achieved; the 

omitted class is basic education. Occupations are dummy variables; the omitted classes are workers and others. Panel A 

reports the coefficients and standard errors. c is the area under the receiver operator characteristic (ROC) curve. *, **, 

and *** denote significance at the 10%, 5%, and 1% levels, respectively. Panel B reports the average of the marginal 

effects calculated for each observation. 

 

 Panel A: Coefficients and Standard Errors 

 Model 1  Model 2  Model 3  Model 4  

 Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E. 

Novelty Seeking NS -0.094** 0.050 -0.047 0.051 -0.057 0.053 -0.106* 0.055 

Harm Avoidance HA -0.290*** 0.053 -0.208*** 0.054 -0.158*** 0.056 -0.135** 0.059 

Reward Dependence RD -0.241*** 0.047 -0.098* 0.051 -0.101* 0.053 -0.068 0.056 

Persistence P 0.160*** 0.050 0.140*** 0.050 0.097* 0.052 0.034 0.054 

Female   -0.830*** 0.106 -1.038*** 0.112 -0.939*** 0.119 

Ln(Income)       0.445*** 0.101 

Secondary Ed.     0.812*** 0.115 0.637*** 0.125 

University Ed.     1.470*** 0.133 0.913*** 0.171 

Married       -0.370*** 0.126 

Children       -0.181*** 0.054 

Manager       0.640*** 0.141 

Entrepreneur       0.676*** 0.19 

Constant -1.650*** 0.049 -1.209*** 0.071 -1.622*** 0.086 -6.637*** 1.186 

c 0.63  0.66  0.75  0.74  

Pseudo-R2 0.05  0.08  0.16  0.18  

N 3291  3291  3291  3019  

 

 

Panel B: Marginal Effects 

 Model 1 Model 2 Model 3 Model 4 

Novelty Seeking NS -0.013 -0.006 -0.007 -0.014 

Harm Avoidance HA -0.040 -0.028 -0.020 -0.017 

Reward Dependence RD -0.033 -0.013 -0.013 -0.009 

Persistence P 0.022 0.019 0.012 0.004 

Unconditional 

Probability 
0.170 0.170 0.170 0.177 
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Table 5 Personality Subscales and Stock Market Participation 2003-2010 

The dependent variable in these logistic regressions is 1 for those who were stock market participants in the period 

2003-2010. The TCI temperament subscale scores and socioeconomic variables are from the NFBC survey in 1997. The 

TCI subscale scores are standardized to mean zero and standard deviation of 1.  Income is in euros. Children is the 

number of children in the household. Education variables are dummy variables representing the highest level of 

education achieved; the omitted class is basic education. Occupations are dummy variables; the omitted classes are 

workers and others. Panel A reports the coefficients and standard errors. c is the area under the receiver operator 

characteristic (ROC) curve. *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively. Panel B 

reports the average of the marginal effects calculated for each observation. 
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Table 5  

Panel A: Coefficients and Standard Errors 

 Model 1  Model 2  Model 3  Model 4  

 Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E. 

Exploratory 

excitability(NS1) 
0.065 0.060 0.088 0.061 0.078 0.062 0.066 0.066 

Impulsiveness (NS2) 0.057 0.055 0.089 0.055 0.097* 0.056 0.088 0.058 

Extravagance (NS3) -0.338*** 0.053 -0.312*** 0.054 -0.305*** 0.055 -0.310*** 0.058 

Disorderliness (NS4) 0.128** 0.052 0.107* 0.053 0.062 0.054 -0.005 0.057 

Worry/pessimism (HA1) -0.04 0.061 -0.024 0.062 0.013 0.063 0.058 0.066 

Fear of uncertainty (HA2) -0.106* 0.062 -0.022 0.064 -0.058 0.066 -0.052 0.069 

Shyness (HA3) -0.141** 0.063 -0.166*** 0.064 -0.102 0.066 -0.096 0.068 

Fatigability (HA4) -0.008 0.064 -0.005 0.064 -0.03 0.066 -0.055 0.070 

Sentimentality (RD1) -0.341*** 0.052 -0.226*** 0.056 -0.172*** 0.057 -0.152** 0.060 

Attachment (RD3) -0.100* 0.055 -0.057 0.056 -0.052 0.057 -0.007 0.060 

Dependence (RD4) 0.188*** 0.051 0.165*** 0.051 0.116** 0.053 0.085 0.055 

Persistence (P) 0.205*** 0.055 0.176*** 0.056 0.109* 0.057 0.029 0.060 

Female   -0.682*** 0.113 -0.914*** 0.120 -0.833*** 0.126 

Ln(Income)       0.414*** 0.102 

Secondary Ed.     0.767*** 0.117 0.598*** 0.127 

University Ed.     1.393*** 0.135 0.858*** 0.174 

Married       -0.390*** 0.127 

Children       -0.190*** 0.055 

Manager       0.634*** 0.144 

Entrepreneur       0.654*** 0.192 

Constant -1.716*** 0.052 -1.343*** 0.077 -1.709*** 0.09 -6.323*** 1.193 

c 0.68  0.70  0.73  0.75  

Pseudo-R2 0.09  0.11  0.16  0.2  

N 3291  3291  3291  3019  

 

Panel B: Marginal Effects 

 Model 1 Model 2 Model 3 Model 4 

Exploratory 

excitability(NS1) 

0.009 0.012 0.010 0.008 

Impulsiveness (NS2) 0.008 0.012 0.012 0.011 

Extravagance (NS3) -0.045 -0.041 -0.038 -0.039 

Disorderliness (NS4) 0.017 0.014 0.008 -0.001 

Worry/pessimism (HA1) -0.005 -0.003 0.002 0.007 

Fear of uncertainty (HA2) -0.014 -0.003 -0.007 -0.006 

Shyness (HA3) -0.019 -0.022 -0.013 -0.012 

Fatigability (HA4) -0.001 -0.001 -0.004 -0.007 

Sentimentality (RD1) -0.045 -0.030 -0.022 -0.019 

Attachment (RD3) -0.013 -0.007 -0.007 -0.001 

Dependence (RD4) 0.025 0.022 0.015 0.011 

Persistence (P) 0.027 0.023 0.014 0.004 

Unconditional Probability 0.170 0.170 0.170 0.177 
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Table 6 Personality and Stock Market Participation, Trait-by-Trait Analysis 

The dependent variable is these logistic regressions is 1 for stock market participants in the given time period. The TCI 

scores are standardized to mean zero and standard deviation of 1. We ran separate regressions for each trait and 

subscale, while varying the controls. Columns 1 and 4 have no other controls. Columns 2 and 5 have controls for gender 

and education. Columns 3 and 6 further add controls for income, occupation, and family status. Columns 1,2,4, and 5 

have 3291 observations, while columns 3 and 6 have 3019 observations. Standard errors are in parentheses below the 

coefficients. *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.   

   1995-1999     2003-2010   

Novelty Seeking (NS) 0.006 0.033 -0.032 -0.068 -0.029 -0.078 

 
(0.060) (0.062) (0.065) (0.047) (0.049) (0.051) 

Exploratory excitability(NS1) 0.219*** 0.210*** 0.163** 0.086* 0.088* 0.051 

 
(0.064) (0.067) (0.069) (0.047) (0.050) (0.053) 

Impulsiveness (NS2) 0.051 0.110* 0.078 -0.021 0.040 0.014 

 
(0.060) (0.062) (0.064) (0.047) (0.048) (0.050) 

Extravagance (NS3) -0.341*** -0.289*** -0.326*** -0.303*** -0.237*** -0.251*** 

 
(0.059) (0.063) (0.065) (0.046) (0.049) (0.051) 

Disorderliness (NS4) 0.117** 0.064 -0.007 0.083* 0.034 -0.026 

 
(0.059) (0.062) (0.065) (0.046) (0.048) (0.051) 

Harm Avoidance (HA) -0.419*** -0.265*** -0.207*** -0.309*** -0.160*** -0.104* 

 
(0.064) (0.066) (0.069) (0.048) (0.051) (0.053) 

Worry/pessimism (HA1) -0.299*** -0.171*** -0.134* -0.202*** -0.080 -0.032 

 
(0.065) (0.066) (0.069) (0.048) (0.050) (0.053) 

Fear of uncertainty (HA2) -0.373*** -0.251*** -0.190*** -0.294*** -0.141*** -0.087 

 
(0.061) (0.066) (0.069) (0.047) (0.051) (0.054) 

Shyness (HA3) -0.328*** -0.214*** -0.173*** -0.225*** -0.133*** -0.095* 

 
(0.062) (0.064) (0.066) (0.047) (0.049) (0.051) 

Fatigability (HA4) -0.277*** -0.189*** -0.141** -0.231*** -0.146*** -0.110** 

 
(0.064) (0.067) (0.070) (0.049) (0.051) (0.054) 

Reward Dependence (RD) -0.193*** -0.063 -0.037 -0.252*** -0.093* -0.077 

 
(0.059) (0.068) (0.070) (0.046) (0.052) (0.055) 

Sentimentality (RD1) -0.368*** -0.184*** -0.165** -0.382*** -0.164*** -0.151*** 

 
(0.062) (0.070) (0.073) (0.048) (0.054) (0.057) 

Attachment (RD3) -0.027 0.046 0.060 -0.125*** -0.037 -0.017 

 
(0.060) (0.065) (0.067) (0.045) (0.049) (0.051) 

Dependence (RD4) 0.051 0.016 0.030 0.059 0.037 0.031 

 
(0.061) (0.063) (0.066) (0.047) (0.049) (0.051) 

Persistence (P) 0.254*** 0.133** 0.071 0.248*** 0.140*** 0.073 

 
(0.060) (0.063) (0.065) (0.047) (0.049) (0.051) 

 Controls None 
Gender, 

Education 
All  None 

Gender, 

Education 
All  

N 3291 3291 3019 3291 3291 3019 

# of Participants 304 304 289 559 559 533 
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Table 7  Stock Market Participation among the High Socioeconomic Status 

The subsample here contains only those individuals with both a university degree and a managerial level occupation. 

The dependent variable in this logistic regression is 1 for those who were stock market participants in the period 1995-

1999, or in the period 2003-2010. The TCI temperament subscale scores and socioeconomic variables are from the 

NFBC survey in 1997. The TCI subscale scores are standardized to mean zero and standard deviation of 1. Income is in 

euros. Children is the number of children in the household. The table reports the logistic regression coefficients and 

standard errors. c is the area under the receiver operator characteristic (ROC) curve. *, **, and *** denote significance 

at the 10%, 5%, and 1% levels, respectively. 

 

 
1995-1999 

  
2003-2010 

  

 
Coef. S.E. M.E. Coef. S.E. M.E. 

Exploratory excitability(NS1) 0.575** 0.248 0.082 0.475** 0.200 0.088 

Impulsiveness (NS2) 0.067 0.179 0.01 0.028 0.149 0.005 

Extravagance (NS3) -0.872*** 0.207 -0.125 -0.389** 0.171 -0.072 

Disorderliness (NS4) -0.253 0.172 -0.036 -0.149 0.149 -0.027 

Worry/pessimism (HA1) 0.023 0.217 0.003 -0.056 0.178 -0.010 

Fear of uncertainty (HA2) -0.466* 0.242 -0.067 -0.192 0.201 -0.035 

Shyness (HA3) 0.037 0.231 0.005 0.119 0.197 0.022 

Fatigability (HA4) -0.190 0.241 -0.027 -0.154 0.201 -0.028 

Sentimentality (RD1) -0.540*** 0.183 -0.077 -0.531*** 0.154 -0.098 

Attachment (RD3) -0.057 0.180 -0.008 -0.167 0.155 -0.031 

Dependence (RD4) 0.340** 0.171 0.049 0.365** 0.148 0.067 

Persistence (P) -0.089 0.185 -0.013 0.261* 0.156 0.048 

Female -0.419 0.354 
 

-0.570* 0.300 
 

Ln(Income) 0.656** 0.328 
    

Married -0.660* 0.395 
    

Children 0.109 0.190 
    

Constant -9.442*** 3.994 
 

-0.824*** 0.247 
 

c 0.80 
  

 0.76 
  

Pseudo-R2 0.30 
  

0.25 
  

N 308 
  

317 
  

Unconditional Probability 0.244 
  

0.353 
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Table 8 Personality Trait Subscales and Exiting the Market 

This test uses only those who were stock market participants in 2003-2010. The dependent variable is 1 for those 

individuals who permanently sold all of their holdings before Dec. 31, 2010. The TCI temperament subscale scores are 

from the NFBC survey in 1997. The scores are standardized to mean zero and standard deviation of 1. The table reports 

the logistic regression coefficients and standard errors. c is the area under the receiver operator characteristic (ROC) 

curve. *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively. 

 

  Coef. S.E. M.E. 

Exploratory excitability(NS1) -0.258* 0.139 -0.044 

Impulsiveness (NS2) -0.101 0.121 -0.017 

Extravagance (NS3) 0.296** 0.122 0.050 

Disorderliness (NS4) 0.196* 0.117 0.033 

Worry/pessimism (HA1) 0.115 0.135 0.020 

Fear of uncertainty (HA2) -0.156 0.146 -0.027 

Shyness (HA3) -0.058 0.141 -0.010 

Fatigability (HA4) -0.12 0.151 -0.021 

Sentimentality (RD1) 0.224** 0.112 0.038 

Attachment (RD3) -0.01 0.121 -0.002 

Dependence (RD4) 0.008 0.108 0.001 

Persistence (P) 0.044 0.127 0.007 

Constant -1.259*** 0.118   

C 0.64 
  

Pseudo-R2 0.05 
  

N 559 
  

Unconditional Probability 0.216 
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Appendix A  Correlation Tables 

 

The tables show the Pearson correlations between variables. The correlation table was divided into 3 parts. Table A.1 shows the correlations between the 

temperament traits. TableA.2 shows the correlations between the temperament traits and the control variables. Table A.3. shows the correlations between the 

control variables. Pairwise deletion was used. Income has 3021 observations. All other variables have 3291 observations. Capitalized abbreviations refer to 

total trait scores, while lower-case abbreviations refer to subscale scores. Abbreviations are the same as those used in Table 1 and throughout the body of the 

paper.***, **, and * represent significance at the 1%, 5%, and 10% level, respectively. 

Table A.1.  Correlations between temperament traits. 

  NS ns1 ns2 ns3 ns4 HA ha1 ha2 ha3 ha4 RD rd1 rd3 rd4 

ns1 0.63*** 
             

ns2 0.73*** 0.21*** 
            

ns3 0.69*** 0.27*** 0.31*** 
           

ns4 0.61*** 0.17*** 0.36*** 0.23*** 
          

HA -0.27*** -0.42*** -0.09*** -0.09*** -0.12*** 
         

ha1 -0.16*** -0.26*** -0.05*** -0.06*** -0.04** 0.79*** 
        

ha2 -0.28*** -0.34*** -0.14*** -0.10*** -0.17*** 0.76*** 0.46*** 
       

ha3 -0.27*** -0.41*** -0.06*** -0.12*** -0.12*** 0.80*** 0.49*** 0.50*** 
      

ha4 -0.13*** -0.30*** -0.02 0.02 -0.02 0.74*** 0.47*** 0.44*** 0.44*** 
     

RD 0.18*** 0.28*** 0.00 0.20*** -0.02 -0.01*** 0.03 0.09*** -0.14*** -0.01 
    

rd1 0.09*** 0.08*** 0.04** 0.10*** 0.02 0.15*** 0.15*** 0.20*** 0.05*** 0.07*** 0.7*** 
   

rd3 0.23*** 0.36*** 0.01 0.22*** 0.00 -0.23*** -0.15*** -0.09*** -0.32*** -0.14*** 0.75*** 0.21*** 
  

rd4 0.00*** 0.11*** -0.09*** 0.05*** -0.09*** 0.08*** 0.08*** 0.08*** 0.02 0.07*** 0.53*** 0.07*** 0.21*** 
 

P -0.06*** 0.15*** -0.12*** -0.13*** -0.06*** -0.28*** -0.11*** -0.24*** -0.17*** -0.36*** -0.01 0.08*** -0.01 -0.12*** 
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Table A.2.  Correlations between temperament traits and controls. 

 

  Female Income Married Children Basic Ed. Secondary Ed. University Worker Entrepreneur Manager Participation 

NS 0.12*** 0.02 -0.06*** -0.04** -0.06*** 0.04** 0.03* -0.02 0 0.08*** -0.03 

ns1 0.08*** 0.06*** 0 -0.02 -0.08*** 0.03* 0.08*** -0.04** 0.01 0.10*** 0.03* 

ns2 0.09*** 0.01 -0.03* 0.02 0 0.01 -0.01 0.02 0.02 0.02 -0.01 

ns3 0.16*** -0.01 -0.07*** -0.03 -0.03 0.04** -0.03 0.01 -0.04** 0.02 -0.12*** 

ns4 -0.03 0 -0.08*** -0.10*** -0.07*** 0.04** 0.04** -0.05*** 0 0.05*** 0.03* 

HA 0.18*** -0.13*** -0.03 0.03 0.07*** 0.01 -0.12*** 0.06*** -0.09*** -0.13*** -0.11*** 

ha1 0.14*** -0.10*** -0.01 0.04** 0.06*** 0 -0.08*** 0.04** -0.04*** -0.11*** -0.07*** 

ha2 0.27*** -0.07*** 0.03* 0.06*** 0.01 0.04** -0.08*** 0.03* -0.07*** -0.08*** -0.11*** 

ha3 0.03** -0.12*** -0.05*** 0 0.12*** -0.04** -0.12*** 0.08*** -0.06*** -0.14*** -0.08*** 

ha4 0.12*** -0.11*** -0.06*** -0.03 0.02 0.03 -0.07*** 0.03 -0.10*** -0.08*** -0.08*** 

RD 0.38*** 0.03* 0.13*** 0.13*** -0.10*** 0.11*** 0 0.03 -0.04** 0.03 -0.10*** 

rd1 0.42*** -0.05*** 0.05*** 0.10*** -0.01 0.06*** -0.07*** 0.02 -0.02 -0.05*** -0.14*** 

rd3 0.24*** 0.07*** 0.11*** 0.11*** -0.09*** 0.08*** 0.03 0.01 -0.03* 0.04** -0.05*** 

rd4 0.03* 0.07*** 0.10*** 0.02 -0.11*** 0.09*** 0.05*** 0.03* -0.02 0.08*** 0.02 

P -0.12*** 0.06*** 0.02 -0.04** -0.06*** 0.01 0.09*** -0.09*** 0.09*** 0.09*** 0.09*** 
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Table A.3.  Correlations between control variables and the participation dummy. 

 
Female Income Married Children Basic Ed. 

Second. 
Ed. 

University Worker Entrepreneur Manager 

Income 0.03                   

Married 0.08*** 0.25***                 

Children 0.14*** 0.07*** 0.49***               

Basic Ed. -0.18*** -0.16*** -0.06*** 0.13***             

Second.Ed 0.21*** 0.04** 0.03** -0.06*** -0.75***           

University -0.02 0.18*** 0.05*** -0.10*** -0.42*** -0.26***         

Worker 0.03* -0.03* 0 0.06*** 0.23*** 0.01 -0.35***       

Entrepr. -0.11*** 0.01 0.02 0.01 0.06*** -0.04** -0.03* -0.30*** 
  

Manager -0.02 0.20*** 0.05*** -0.12*** -0.40*** 0.03** 0.56*** -0.56*** -0.12*** 
 

Participation -0.19*** 0.11*** -0.06*** -0.14*** -0.14*** 0.02 0.19*** -0.13*** 0.20*** 0.07*** 

 

 



41 

 

Appendix B 

Table B.1  Personality Traits and Stock Market Participation 1995-1999 

The dependent variable in these logistic regressions is 1 for those who were stock market participants in the period 

2003-2010. The TCI temperament scores and socioeconomic variables are from the NFBC survey in 1997. The TCI 

scores are standardized to mean zero and standard deviation of 1. Income is in euros. Children is the number of children 

in the household. Education variables are dummy variables representing the highest level of education achieved; the 

omitted class is basic education. Occupations are dummy variables; the omitted classes are workers and others. Panel A 

reports the coefficients and standard errors. c is the area under the receiver operator characteristic (ROC) curve. *, **, 

and *** denote significance at the 10%, 5%, and 1% levels, respectively. Panel B reports the average of the marginal 

effects calculated for each observation  

 

Panel A: Coefficients and Standard Errors 

  Model 1   Model 2   Model 3   Model 4   

  Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E. 

Novelty Seeking NS -0.057 0.065 -0.020 0.066 -0.031 0.068 -0.104 0.071 

Harm Avoidance HA -0.389*** 0.070 -0.327*** 0.071 -0.261*** 0.073 -0.245*** 0.077 

Reward Dependence RD -0.186*** 0.061 -0.080 0.066 -0.076 0.069 -0.034 0.072 

Persistence P 0.138** 0.064 0.121* 0.065 0.060 0.067 0.000 0.069 

Female 
  

-0.617*** 0.136 -0.845*** 0.144 -0.712*** 0.151 

Ln(Income) 
      

0.384*** 0.128 

Secondary Ed. 
    

1.003*** 0.153 0.870*** 0.166 

University Ed. 
    

1.773*** 0.162 1.327*** 0.211 

Married 
      

-0.316** 0.16 

Children 
      

-0.180** 0.072 

Manager 
      

0.482*** 0.175 

Entrepreneur 
      

0.685*** 0.238 

Constant -2.377*** 0.065 -2.046*** 0.093 -2.629*** 0.122 -6.976*** 1.511 

c 0.63 
 

0.65 
 

0.73 
 

0.75 
 

Pseudo-R2 0.05 
 

0.05 
 

0.13 
 

0.16 
 

N 3291   3291   3291   3019   

 

 

Panel B: Marginal Effects 

  Model 1 Model 2 Model 3 Model 4 

Novelty Seeking NS -0.005 -0.002 -0.002 -0.008 

Harm Avoidance HA -0.032 -0.027 -0.020 -0.019 

Reward Dependence RD -0.015 -0.007 -0.006 -0.003 

Persistence P 0.011 0.010 0.005 0.000 

Unconditional Probability 0.092 0.092 0.092 0.096 
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Table B.2  Personality Subscales and Stock Market Participation 1995-1999 

The dependent variable in these logistic regressions is 1 for those who were stock market participants in the period 

2003-2010. The TCI temperament subscale scores and socioeconomic variables are from the NFBC survey in 1997. The 

TCI subscale scores are standardized to mean zero and standard deviation of 1.  Income is in euros. Children is the 

number of children in the household. Education variables are dummy variables representing the highest level of 

education achieved; the omitted class is basic education. Occupations are dummy variables; the omitted classes are 

workers and others. Panel A reports the coefficients and standard errors. c is the area under the receiver operator 

characteristic (ROC) curve. *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively. Panel B 

reports the average of the marginal effects calculated for each observation. 
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Table B.2. 

Panel A. Coefficients and Standard Errors 

  Model 1   Model 2   Model 3   Model 4   

  Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E. 

Exploratory excitability(NS1) 0.183** 0.08 0.198** 0.081 0.191** 0.083 0.175** 0.087 

Impulsiveness (NS2) 0.130* 0.07 0.152** 0.071 0.163** 0.072 0.157** 0.075 

Extravagance (NS3) -0.470*** 0.07 -0.451*** 0.070 -0.457*** 0.073 -0.487*** 0.076 

Disorderliness (NS4) 0.131* 0.067 0.115* 0.067 0.059 0.070 -0.017 0.073 

Worry/pessimism (HA1) -0.103 0.08 -0.094 0.080 -0.041 0.082 -0.020 0.086 

Fear of uncertainty (HA2) -0.137* 0.08 -0.084 0.082 -0.141 0.087 -0.139 0.09 

Shyness (HA3) -0.162** 0.082 -0.177** 0.082 -0.101 0.085 -0.105 0.088 

Fatigability (HA4) 0.044 0.083 0.047 0.083 0.027 0.087 0.021 0.091 

Sentimentality (RD1) -0.331*** 0.068 -0.257*** 0.072 -0.184** 0.074 -0.160** 0.077 

Attachment (RD3) -0.010 0.073 0.017 0.073 0.027 0.075 0.066 0.077 

Dependence (RD4) 0.171*** 0.065 0.154** 0.065 0.097 0.068 0.093 0.071 

Persistence (P) 0.178** 0.071 0.158** 0.072 0.064 0.074 -0.007 0.077 

Female     -0.435*** 0.147 -0.702*** 0.154 -0.573*** 0.162 

Ln(Income)             0.354*** 0.13 

Secondary Ed.         0.968*** 0.156 0.833*** 0.169 

University Ed.         1.711*** 0.166 1.288*** 0.216 

Married             -0.332** 0.163 

Children             -0.191*** 0.073 

Manager             0.469*** 0.179 

Entrepreneur             0.680*** 0.242 

Constant -2.498*** 0.072 -2.256*** 0.105 -2.787*** 0.131 -6.752*** 1.526 

c 0.70 
 

0.71 
 

0.76 
 

0.77   

Pseudo-R2 0.09 
 

0.10 
 

0.16 
 

0.19   

N 3291 
 

3291 
 

3291 
 

3019   

 

Panel B. Marginal Effects 

 
Model 1 Model 2 Model 3 Model 4 

Exploratory excitability(NS1) 0.015 0.016 0.014 0.013 

Impulsiveness (NS2) 0.010 0.012 0.012 0.012 

Extravagance (NS3) -0.038 -0.036 -0.035 -0.038 

Disorderliness (NS4) 0.010 0.009 0.004 -0.001 

Worry/pessimism (HA1) -0.008 -0.007 -0.003 -0.002 

Fear of uncertainty (HA2) -0.011 -0.007 -0.011 -0.011 

Shyness (HA3) -0.013 -0.014 -0.008 -0.008 

Fatigability (HA4) 0.004 0.004 0.002 0.002 

Sentimentality (RD1) -0.026 -0.020 -0.014 -0.012 

Attachment (RD3) -0.001 0.001 0.002 0.005 

Dependence (RD4) 0.014 0.012 0.007 0.007 

Persistence (P) 0.014 0.013 0.005 -0.001 

Unconditional Probability 0.092 0.092 0.092 0.096 

 


