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Introduction

The decision which college major to pursue is ohéhe farthest reaching decisions for individuals
intending to enroll in higher education. The choiddecollege major to a large extent determines the
occupational field the individual will work in inhé future and career opportunities and risks
associated with it. What is more, choosing a celleggjor narrows down the kind of actions the
individual will be doing for large parts of the ddgr large parts of their lives. One can assunag th
high school graduates do not take this decisidmthigartedly.

Earlier studies on sorting into college majors fdwognitive skills, such as math and verbal
ability, to be related to college major choice (fer and Bowen, 1999). Math ability increases the
odds of choosing math intensive college majors saglEconomics, Math-Physical Sciences and
Engineering over Humanities, while verbal abiligstthe opposite effect.

Besides cognitive skills, expected life time eagsimave been shown to be an important driver of
college major choice (Berger, 1988; Flyer, 1997nr&recently, Saks and Shore (2005) that family
wealth affects sorting into college majors as itdrates the earnings risk associated with them.

These studies, however, ignore the role of perggnahits in college major choice. Personality
traits can be conceptualized as directly determginindividuals’ comparative advantage and
productivity in tasks (Heckman, Stixrud and Urz@806). An intuitive and often brought forward
example is that extroverts perform better in s@tds than introverts (Barrick and Mount, 1991).
Assuming that individuals choose the college majod related occupational career that maximizes
their expected life-time utility, leaving persorgli traits out of the equation potentially
overemphasizes the impact of cognitive skills,-tifee earnings and other background variables on
college major choice.

Yet, personality traits may not only affect utilitya comparative advantages alone. Personality
traits may be related to preferences for certailestof behavior (Almlund, Duckworth, Heckman and
Kautz, 2011) or subject matters. They thereforemene what individuals like and enjoy and what
kind of jobs they can imagine themselves doing tloe rest of their work-lives. Especially in
developed countries, preferences for subject nsattexxt to cognitive skills, play an important rate
college major choice (Arciadacono, 2004) and peakiyntraits have the potential of capturing this
impact.

In recent years, studies on occupational sorting lpmesented evidence that occupational choice
depends on personality traits (Cobb-Clark and 28d,1). Our paper suggests that this sorting process
does not only start at the time of entering thetabarket but already with college major choice.

We present a simple theoretical framework in whigh allow individuals to choose a college
major based on comparative advantage consideratimrisalso on the basis of tastes for actions
related to college majors and their occupationeld. We then examine how the probability of
choosing a certain college major category varigh wersonality traits captured by the Five-Factor
Personality Inventory — extraversion, agreeablenessiscientiousness, emotional stability and
autonomy (FFPI; Hendriks, Hofstee, and De Raad9)199

We find that extraversion, conscientiousness, ematistability and autonomy indeed matter, and
that their effect size is comparable to and in s@ages larger than that of cognitive skills such as
math ability.

Our results represent an important contributiotheoliterature as we are able to estimate the teffec
of personality measured at age 12 on college melmice six years later, circumventing the
endogeneity problem of contemporaneous personaigasures. In addition, we here exploit the
unigue Dutch setting where college major choicaas influenced by the costs of studying or by
similar credit constraints.



The paper is structured as follows. First, in comeeptual framework, we briefly lay out why we
think personality traits should influence collegajar choice. We then present the data and the
method used. Consequently, we present and didoeisegult and formulate our conclusions.

Conceptual framework

In recent years, there has been a growing intémetfte impact of personality traits on individuals'
educational outcomes. Personality traits have Baewn to affect individuals’ probability of finigig
secondary school, attending college, and obtaiaiegllege degree (Heckman, Stixrud, Urzua, 2006;
Cunha and Heckman, 2007; Borghans, Duckworth, Hackrter Weel, 2008; Baron Cobb-Clark,
2010).

Although there is a growing body of literature dre teffect of personality traits on educational
outcomes, there are, to our knowledge, no studikeimg personality traits to the choice of college
major. Naturally, entering higher education canskeen as a major achievement and investment in
itself. Yet the choice of college major is alsoiaportant part of the schooling decision procesg a
largely determines the future track of economigvégtwith all the risks and opportunities but also
work environment and working conditions associatéth it. For example, choosing an education
major is the first step of becoming a teacher a@ngarking in a job which involves large amounts of
social interaction and managing groups of youngviddals. It is important to see the college major
decision as a weighing of considerations about eegecomparative advantages as well as tastes for
certain subject matters and actions.

We present a simple theoretical framework of caletgjor choice based on Almlund, Duckworth,
Heckman and Kautz's (2011) approach to incorpopaiesonality traits into economic models. We
adapt their model to fit the specific context ofiege major choice.

The decision which college major to enroll in isrgmarable to the problem of picking a task to
perform. A college major is related to performingarticular kind of (occupational) task during
college and, after successful completion, in thmianarket. The task related to a particular celleg
major can be accomplished by a variety of actibA$émlund et al. (2011:36) define actions asyles
of behavior that affedhiow tasks are accomplished”. For example, an appled@nist might try to
fix a programming error by himself by looking thgfuall the manuals and online portals available, or
she might ask a more experienced colleague for. Mmy different actions are possible to perform
the task related to a particular college major. Tubvidual’s productivity in the task related to a
college major is a function of the actions takenthat task. The actions themselves depend on
personality traits and other productive factoran8actions might be more productive in the task tha
others. Let’'s consider the task of a person workmmarketing. Giving presentations and talking to
potential customers directly after workshops mighta more effective way to promote products or
services than sending long technical e-mails. @iypnesentations and chatting away with potential
customers might be an easy action to do for exttedgersons but it would cost introverted persons
lot of effort® Introverted persons will therefore be more likéty opt for the e-mail option to
accomplish the same task. This might prove lessctfie than approaching customers directly. Thus,
depending on the task to perform, there will be parative advantages and productivity differentials
for people with different personality traits. Evid® pointing in this direction comes from the
vocational psychology as well as the economic ditge. For example, and much in line with

> We do not make a distinction between tasks rekmtedllege major and tasks related to the futuupational field as it is
a plausible assumption that both are highly coteela
3 Effort can substitute for personality traits ongement them.



intuition, extraversion has been found to be asgediwith higher job performance in management
and sales occupations (Barrick and Mount, 1991ta@Gg2010) shows that sociability, a trait related
to extraversion, is rewarded in some occupatiodspa@malized in others. Controlling for selectidme s
finds that a standard deviation increase in solifgliéads to a 6% increase in the wages of marsager
a 4% increase in the wages of sales workers, an2fédse in the wages of clerical workers, but leads
to a 2% decrease in the wages of professionalsti&nab stability and agreeableness have been found
to be particularly important in jobs involving la&gamounts of teamwork and dyadic customer
interaction (Mount, Barrick and Steward, 1998).

In approaches based entirely on comparative adyesiteollege major choice would be the result
of maximizing final consumption resulting from mplying productivity P; with the reward to a unit
of productivity R. The effect of personality traits on college magbioice would run through the
choice of actions taken to perform the task rel#beal college major and their effect on produdyivit

In this paper, we deliberately choose a more géaproach which allows the individual to attach
utility to some actions even if they do not confitdoto productivity in task We think that this is an
important channel through which personality trdigsermine college major choice as personalitygrait
are related to tastes for certain behaviors angesulmatters. For example, it is quite obvious that
extroverts enjoy actions involving social contant ersuading others. Staying with our marketing
example, even if chatting away with potential costos after presentations was not the optimal way to
sell products and services, extroverts might nbedess opt for this action as they directly derive
utility from it and because this utility might coemsate for a loss in income. Krueger and Schkade
(2008) show that indeed extroverted persons stwtjabs which provide them with the opportunity
for social contact. Arcadiacono (2004) suggests thstes for certain subject matters drive sorting
across college majors to a large extent. In ouordtecal framework, individuals choose the college
major (and the associated labor market career)hMmaximizes their expected utility derived from
life time consumption as well as actions associatét future labor market activity. This general
formulation allows the individual to attach value gome actions which do not have influence on
productivity.

Our work is very exploratory and we do not deriyeedfic prediction for the effect of the
individual Big Five personality traits on the prblddy to choose college majoy. Our simple
theoretical framework unfolds two main channel®tigh which personality traits might affect college
major choice. Personality traits determine colleggor choice a) through the value they attach ¢o th
actions related to task associated with a partictdlege major and b) through their contribution t
productivity. Empirically, we will not be able tasgntangle these two channels. Although tastes and
preferences for certain professions and subjectensatire distinct from comparative advantages at
first sight, a good fit between a person’s occupel interests and realized occupational choice has
been shown to lead to higher job performance (Neumn@litsky, Robbins, 2010)Hence, choosing
one’s major according to taste for certain actionsbecause one is aware of one’s comparative
advantage leads to much the same outcome: earaimyproductivity differences across individuals
with similar occupations. Whenever individuals seldeir college major on the basis of comparative
advantages or taste for actions associated withm,tlnee will see an effect of personality traits on
college major choice.

The VOCL’99 data and methodology

We use data of a large longitudinal Dutch youthveurof 19395 individuals who entered secondary
education and were around the age of 12 in 199@leBts stem from a random selection of 126 Dutch
schools (Van Berkel, 1999). The cohort has beemsho be a representative sample of 12-year old



students in the Netherlands (Kuyper and Van derfV2803). By annually matching the cohort to the
national educational register, individuals’ edumaéil pathways have been followed until 2008. We
limit the sample to individuals who were 12, 131drin 1999 and then focus on individuals who —
from 2004 on — entered university education. Weangetollege major choice as the college major
individuals enrolled in their first year of univégseducation. We do not incorporate university of
applied sciences (HBO) in our study as this typedafcation is distinct from university educatione W
convert the detailed information on college majtioice available in the data into four larger
categories 1) Humanities and Social Sciences, &jngas, Economics and Law, 3) Mathematics,
Natural Sciences, Engineering and other technitaliess, and 4) Medical studies. The detailed
mapping table is available in the Appendix. As &gtiural Studies and Environment only contains 37
individuals in our sample we omit this categoryaur regression$.The distribution across major
categories as follows:

Table 1: Sample distribution of individuals acrasdlege major categories

College major category Number of observations
Humanities and Social Sciences 955

Business, Economics, Law 654

Mathematics, Natural Sciences, Engineering/ottentieal studies 502

Medical Studies 309

Total 2420

In the second year of the study, in February 20fddents were administered the Five-Factor
Personality Inventory (FFPI; Hendriks, Hofstee, & Raad, 1999) which assesses the Big Five
personality dimensions extraversion, agreeablenessscientiousness, emotional stability and
autonomy. Their definition is presented in TablérBe questionnaire contained 100 items on a five-
point scale ranging from 1 (not at all accuratebt@ully accurate). Each personality dimension was
assessed using 10 positively and 10 negativelydtated items. The VOCL'99 data set contains the
factor scores computed by the FFPI scoring progitdaistee and Hendriks, 1998). The constructed
Big-Five factors are uncorrelated. The internalsistency reliability (stratified-alpha) of extragen

is a = 0.84, of agreeableness a = 0.82, of conscientiousnes3.84, of emotional stability a = 0.83,
and of autonomy a = 0.72.

In January 2000, four months after entering seagneducation, all students were administered a
subset of the traditional Dutch Cito test useddx students across secondary education tracks. Thi
test is comparable to the SAT and assesses madity,aberbal ability and information processing
ability. Each ability is assessed using a battérComultiple choice items. This provides us with a
excellent measure of these cognitive skills. Wenddadize all measures of personality traits and
cognitive ability to have a mean of zero and addath deviation of one.

Table 2: Personality traits and their hypothesizetdtionship with vocational interest types

Personality trait Definition

Extraversion Preference for human contact, attention and thk wisnspire other people;
Gregariousness and assertiveness versus reseraatidimidity.

Agreeableness Willingness to help other people and to act in adance with other people’s
interests;

4 This doesot affect our outcomes.



Degree to which an individual is co-operative, wanu agreeable versus cold,
disagreeable and antagonistic.

Conscientiousness Preference for following rules and schedules, feging engagements, and the
extent to which individuals are hardworking, orgam, and dependable, as
opposed to lazy, disorganized and unreliable.

Emotional stability Relaxed versus nervous and independence versusdispes;
Degree to which the individual calm, self-confideahd cool rather than
insecure, anxious, depressed and emotional.

Autonomy A person’s propensity to make his or her own deoisiand
degree of initiative and control.

Definitions adapted from Nyhus aRabns (2005).

It is important to control for variables which mighe related to both personality traits and college
major choice. First of all, we control for gender f@male students have different personality trait
endowments but also make different college majorags.

College major choice is heavily influenced by paéaeiackground. Education and occupation of
the parents can affect the information set avaslabl the individual on which expectations about
utility are founded. Individuals’ access to infortioa on job attributes including actions associated
with them, rewards to productivity or even the eglt major choice set vary with parental background.
Another important factor in college major choickated to parental background is family wealth. This
is highlighted by Saks and Shore (2006) who preseigience that individuals are more likely to sort
into risky college majors (in terms of income) whamily wealth is higher. They argue that family
wealth makes expected consumption more indeperfidentincome from productive activity and that
income risk is mediated by this external sourcenobme. Sociological studies on the mechanisms
through which parental background might influenokege major choice pertain to cultural status and
upward mobility. Van der Werfhorst et al. (2001yw@e that children of higher educated parents are
more likely to study Humanities, Social Scienced Amts in order to maintain their cultural status.
Moreover, Van der Werfhorst et al. (2001) arguet ttfaldren from households with low socio-
economic status are more likely to enroll in techhistudies as a safe way to upward mobility. It is
also very likely that individuals’ personality ttaiare correlated with parental background indisato
Anger (2012) for personality traits and Dohmen kF&luffman and Sunde (2011) for risk preference
show that non-cognitive skills are transmitted frparents to children. To avoid our results to be
biased, we control for parental education, fathecsupational sector as well as net yearly parental
household income and the number of children inhitnesehold. Unfortunately, the income categories
contained in the data set only differentiate welbag low income households. 65% of households are
in the highest income category (more than 60.008egunet yearly income 1999).

Other factors possibly relating to the higher etdiocainfrastructure and the information set avdiab
and for which we control for are being non-dutckl &me province individuals lived in at in 1999. The
specification of control variables is shown in datathe Appendix.

We model the college major decision as a choicevdst four discrete alternatives and use a
multinomial logit framework to examine how the Biive personality traits as well as math, verbal
and information processing ability relate to thimice. The utility individual derives from choosing
college majoj can be expressed as:

(7) U, =X ﬁj te



Individuals choose the college major which givesntithe highest (expected) utility. The multinomial
logit model assumes that al| are mutually independent with a log Weibull distition (also known
as a type | extreme value distribution). The prdigithat individuali chooses college major j is

explx; ,Bj)
1+ exlx, 5,)

(®) Py = jjx)=P, = .j=01..3

where /3, has been normalized to equal 0.

From

P.
©) Inl 55 |=% (B = B) =X B; it k=0
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results that,Bj can be interpreted as the effect of an incremeh@hge in the independent variable on

the log odds ratio, the log of the probability 6bosing college majgroverk.

As our research question is less concerned withetfeet of personality traits on choosing one
college major over an arbitrarily chosen base @ateg=0, we calculate average marginal affects
given by:

oR . J
(10) a_X,] = FI>J|:18] _gpi,kﬁk:|

The average marginal effect allows us to examing poobability to choose college majpwould
change with a unit change in the independent \iarfab

Results

Table 3 presents the marginal effects of persgnaigits and cognitive skills on the probability of
choosing the different college major categoriegraphical illustration of these effects can be fbun
in the Appendix. We find that extraversion increatee probability of choosing Business, Economics
or Law in college and at the same time decreasegibbability of choosing Mathematics, Natural
Sciences, Engineering or other technical studi@ti@lling for math ability, increasing levels of
extraversion shift individuals’ choice from Mathetica, Natural Sciences, Engineering or other

® Note that the multinomial logit model relies ore tmdependence of Irrelevant Alternatives (IIA) uasption. A natural
alternative which avoids this assumption is thetmainial probit model. The huge disadvantage of thodel, however, is
its computational complexity which in our case makenfeasible for the full model. We therefora nestricted models only
including our measures of personality traits angnitive skills as well as the female dummy for botpes of models — the
multinomial logit (MNL) and the multinomial probMNP) model. If the IIA assumption was a seriouskpem, the
marginal effects calculated from the two models ldmot be comparable, which is not the case (sgeeAgix for the table
with the two sets of marginal effects). We takes #hs evidence that the [IA assumption is not alpmbn our case and we
take the multinomial logit model with the full s&tcontrols to produce our main results.



technical studies to college majors which are simiith regard to the level of structure and ruths,
use of data, etc., yet which fit their tastes arpeeted productivity better in terms of the expédcte
opportunity for social interaction, for persuadiathers, and for being in the center of attention:
Business, Economics and Law. In the words of Shefbsen: “Musicians cannot be tone-deaf;
football players tend to be large; while lawyersd anany economists, have a propensity to talk”
(Rosen, 2002:9).

Previous studies by Bonin, Dohmen, Falk, Huffmawn &unde (2007), Fouarge, Kriechel and
Dohmen (2012) as well as Caner and Otken (201®esidhat risk preference influences individuals’
sorting across occupation. Saks and Shore (20@5ifg Business studies as particularly risky in
terms of earning variance. If extraversion wasteglao risk tolerance, the effect we see could be
based on the fact that risk tolerant persons stwtBusiness and Economics college majors. However,
Dohmen, Falk, Huffman and Sunde (2010) show thdtaesrsion and risk tolerance are not
correlated.

Table 3: Marginal effects of personality traits andgnitive skills on probability of choosing major
(average partial effects)

Humanities and Social Business, Economics, Law Mathematics, Natural $eign Medical studies

Sciences Engineering/other technical
studies
Extraversion 0.001 0.052%** -0.053*** 0.000
(0.011) (0.010) (0.008) (0.007)
Agreeableness 0.013 -0.015 -0.005 0.008
(0.011) (0.010) (0.009) (0.008)
Conscientiousness -0.008 -0.007 -0.009 0.024***
(0.011) (0.010) (0.009) (0.008)
Emotional stability =~ -0.040** 0.017* 0.023*** -0.001
(0.010) (0.010) (0.009) (0.008)
Autonomy -0.000 0.011 0.002 -0.013*
(0.011) (0.010) (0.009) (0.007)
Math ability -0.038*** -0.006 0.031*** 0.013
(0.011) (0.011) (0.010) (0.009)
Verbal ability 0.036*** -0.015 -0.025%* 0.004
(0.011) (0.010) (0.009) (0.008)
Information -0.020* -0.021* 0.023** 0.019*
processing ability ~ (0.011) (0.010) (0.010) (0.009)

Note: Average marginal effects from a multinom@dit model of college major choice conditional @rgonality traits, cognitive skills and
controls. *** p<0.01, ** p<0.05 and * p<0.1. Logkklihood full model -2772.994, intercept only -31889. Count R2 = 0.503, adj. count
R2=18.0. N=2420.

Agreeable individuals are persons who are congidergm and who enjoy helping others. One
might therefore expect that agreeable individualgeha comparative advantage and would have a
taste for actions related to college majors invajvinelp-giving and care, such as Medical Studies. W
find, however, no evidence for this intuition. Agableness is not related to any probability of
choosing a certain college major.

With regard to conscientiousness and autonomy we takeep in mind that our sample consists
entirely of students in higher education. Consaéierst individuals are hardworking and intellectually
autonomous individuals are highly motivated to teaew skills. Not surprisingly, conscientiousness
and autonomy (similar to openness to experience)pasitively related to academic success (O’
Connor and Paunonen, 2007) and the probabilityterang higher education in general.

Nevertheless, so to speak in addition to this gereffect, we find a relationship between these two
personality traits and sorting into Medical Studi€sir results show that autonomy is negatively
related to choosing Medical Studies in college #rad conscientiousness increases the probability of



choosing Medical studies. There are two explanatfon the latter finding. Firstly, access to Medlica
studies is restricted in the Netherlands. Acceggadsted via a weighted lottery in which high sdhoo
grades are taken into account. As conscientiousisessated to academic achievement, this could
account for the effect we find. In addition, altiygbuconscientiousness increases productivity in all
occupations, the expected reward to productivityigh for doctors.

Emotional stability — to be calm, self-confidentdarool rather than insecure, anxious, depressed
and emotional — is positively related to the pralitgto enroll in Mathematics, Natural Sciences,
Engineering or other technical studies as well asifBss, Economics and Law. It is negatively linked
to the probability of choosing Humanities and Sb&8aeiences. Emotional stability has often been
highlighted as a trait which is positively relatedperformance in all occupations (Mueller and Plug
2006; Nyhus and Pons, 2005). Mount et al. (1998)@that emotional stability increases the ability
to work efficiently in teams and find this trait fmarticularly increase job performance in jobs
involving teamwork. If our results were the outcoroé individuals’ comparative advantage
considerations, they would indicate that teamwatknsity in occupations related to technical caleg
majors is particularly high. However, in generahrmwork is not a regarded as a feature of a péaticu
occupational field or college major. A potentiapnation of this outcome is that emotional stapili
is positively related to being a conventional vamadl interest type (De Fruyt and Mervielde, 1997)
which means that emotional stable individuals saa Mathematics, Natural Sciences, Engineering or
other technical studies as well as Business, Ecasomnd Law because they enjoy structured
environments and rules and they dislike the sedsningstructured environment of humanities and
social sciences. Following Holland’'s (1997) dedooip of more artistic work environments and
personality types, it may also be that the moreorderly and emotionally charged nature of
individuals studying humanities is an importantnstius for their more artistic activities, and migint
the end, represent a comparative advantage ifi¢kds

The results for math ability and verbal ability aneline with sorting on the basis of taste and
comparative advantage and are similar to the fgalof Turner and Bowen (1999). Math ability and
verbal ability work in opposite directions. Whileath ability increases the probability of choosing
Mathematics, Natural Sciences, Engineering andrd#udanical studies and decreases the probability
of choosing Humanities and Social Sciences, veabdity increases the probability of choosing the
latter and decreases the probability of choosiegdimer.

We find that information processing ability increashe probability to enroll in Medical Studies as
well as Mathematics, Natural Sciences, Engineedngther technical studies and it decreases the
probability of choosing the other two categoriegaf, a potential explanation is that the two farme
college majors are known to involve a tight curlicn which necessitates higher than average
information processing ability. Individuals mightttipate this and sort accordingly.

One major advantage of being able to include measofr personality traits and cognitive skills in
the same model is the ability to compare effecesiZAs we standardized our measures, we can
compare the magnitude of average marginal effectesa measures as the effect of a standard
deviation increase in the trait or the ability &w fprobability of choosing a certain college majar.
general, we can observe that the magnitude of thmgimal effects is similar for personality trait
measures and ability measures. This is true fortiemad stability, math ability, verbal ability and
information processing ability in determining sogiinto Humanities and Social sciences as well as
Mathematics, Natural Sciences, Engineering andr aéduiinical studies. It is also true for the absolu
effect size of emotional stability and informatipnocessing ability on the probability of choosing

6 10 years after leaving university, the average tiigngross earnings of Medical students are 6006bEiollowed by
Business and Economics students (5600 Euro) anddtagdents (5100 Euro). In contrast, Psychology ldedroscience
students (Humanities and Social Sciences categamy) an average of 3500 Euro gross per month 1 wdger leaving
university. Source: Graduate survey Maastricht Brsity (UM Scanner), 2011.



Business, Economics and Law, as well as the effdatenscientiousness and information processing
ability on the probability of choosing Medical Siesl The large effects of extraversion present an
exception. A one standard deviation change in e&tsfon increases the probability of choosing
Business, Economics or Law by 5.2%. This is almaéte the effect size of a standard deviation
increase in information processing ability whicltidases the probability of choosing college majors
in this category by 2.1%.Extraversion also has a strong effect on the fmitiha of choosing
Mathematics, Natural Sciences, Engineering or arotbchnical study. A one standard deviation
increase in extraversion decreases the probabilihoosing this college major group by 5.3%. This
effect — in absolute terms, leaving the sign asidie larger than a standard deviation increase in
emotional stability which increases the probabildfy choosing Mathematics, Natural Sciences,
Engineering or another technical study by 2.3% ialesten exceeds the effect of a standard deviation
change in math ability which increases the prolighilf choosing this category by 3.1% (difference
significant at 10% level). This is a remarkablecome and underlines the importance of personality
traits for the choice of college majors.

Results with regard to control variables

Although we will not go into detail with interprety the average marginal effects of our control
variables, some results deserve mentioning.

First, the highest level of parental education dogsseem to be related to the choice of college
major. There are two exceptions. Children whosehdsy parental education is the first step of
secondary education have a higher probability obsing the Business, Economics and Law college
major category. Individuals with at least one paresth a doctorate are more likely to choose
Mathematics, Natural Sciences, Engineering or amadigchnical study. The latter might be because
doctorates are very common in these fields andthieatariable might pick up the effect of choosing
college major similar to those of the parents.

Father's occupational sector has significant andy \atraight forward effects on individuals’
college major choice. For example, individuals venésther works in public administration are 10%
more likely to choose a college major in Humanitiesl Social Sciences and 9% less likely to choose
Business, Economics and Law than individuals whiagker works in construction, industry or
agriculture. Individuals with a father working imdiness services or banking and insurance are more
likely to choose Business, Economics or Law thavs¢hof children of fathers with more technical
occupations. Children of a fathers working in thealth and welfare sector have a 7.2% higher
probability to enroll in Medical Studies.

Parental income does not play a large role in gellmajor choice. We find significant average
marginal effects for the lowest income categorychlincreases the probability of individuals to dinro
in Medical Studies while decreasing the probabiiidyenroll in Humanities and Social Science. This
might be the result of individuals from low inconfi@milies trying to secure upward mobility.
Stemming from a household in the second lowestnecoategory increases individuals’ probability
to choose Humanities and Social Sciences.

The minor role of income in the decision which egk major to pursue contradicts the findings of
Saks and Shore (2006) who argue that family incoradiates the risk of studying business. Although
our measures of family wealth are less complex,results suggests that their finding depends on the

” The magnitude of the average marginal effectscoieersion and information processing ability significantly different
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particular American context and that in the Dutohtext, with the costs of studying being similar fo
all college majors, family wealth does not havesame effects. The absence of a significant effect
household income on the probability of enrollingtacthnical studies suggests that policies such
reducing or abolishing tuition costs for enginegrin order to increase the supply of engineers will
most likely not work.

As expected and often observed, female studentsnare likely than male students to choose
Humanities and Social Sciences as well as Medieali€s. They are less likely to enroll in Business,
Economics and Law as well as Mathematics, Natwwrges, Engineering or another technical study.
Compared to individuals without a migration backgrd, individuals with a migration background
are more likely to choose Business, Economics amd ht the expense of Humanities and Social
Sciences.

Table 4: Average marginal effects selected contaoilables

Humanities and Social Business, Economics, Mathematics, Natural Sciences,Medical studies

Sciences Law Engineering/other technical
studies

Highest level parental

education

Low -0.082 0.071 0.057 -0.045
(0.061) (0.052) (0.050) (0.044)

1% step secondary ed. -0.045 0.090** 0.007 -0.052
(0.051) (0.042) (0.039) (0.039)

2" step secondary ed.  -0.016 0.022 0.024 -0.031
(0.025) (0.024) (0.021) (0.019)

1% step university or  Ref Ref Ref Ref

university of applied

science

2" step university or  -0.033 -0.018 0.036 0.016

post-university of (0.027) (0.026) (0.022) (0.018)

applied science

Doctorate -0.053 -0.072 0.099*** 0.027
(0.049) (0.048) (0.037) (0.029)

Father’s occupational

sector

Agriculture, Industry  Ref Ref Ref Ref

or Construction (as

technical professions)

Transportation and 0.016 0.035 -0.003 -0.048

Communication (0.056) (0.050) (0.043) (0.046)

Banking and -0.055 0.009** -0.071 0.035

Insurance (0.057) (0.045) (0.048) (0.034)

Business services 0.010 0.082** -0.070* -0.022
(0.100) (0.033) (0.031) (0.028)

Hotel, Restaurant, 0.158 -0.025 -0.097 0.014

Catering (0.050) (0.090) (0.084) (0.060)

Trade 0.158*** -0.104* -0.057 0.003
(0.050) (0.056) (0.044) (0.038)

Health and Welfare 0.083** -0.068* -0.088** 0.072%**
(0.040) (0.041) (0.034) (0.025)

Education 0.048 0.004 -0.033 -0.019
(0.042) (0.040) (0.033) (0.030)

Public administration 0.099**+* -0.083** 0.029 -0.044

(0.037) (0.037) (0.029) (0.030)



Culture, Sports, 0.077 -0.026 0.030 -0.081
Recreation (0.124) (0.115) (0.084) (0.113)
Other 0.051 -0.007 -0.037 0.007
(0.040) (0.037) (0.031) (0.029)
Net yearly parental
household income
(gulden)
Below 20000 -0.173* -0.034 0.069 0.138***
(0.093) (0.097) (0.079) (0.045)
20000-30000 0.108* -0.028 -0.073 -0.007
(0.059) (0.056) (0.056) (0.048)
30000-40000 -0.017 -0.014 0.037 -0.006
(0.046) (0.049) (0.036) (0.034)
40000-50000 0.035 0.001 -0.005 -0.031
(0.040) (0.038) (0.032) (0.034)
50000-60000 0.026 -0.003 0.006 -0.017
(0.034) (0.032) (0.027) (0.026)
more than 60000 Ref Ref ref Ref
female 0.232%*= -0.089*** -0.210%* 0.066***
(0.019) (0.018) (0.018) (0.015)
non-dutch -0.067** 0.061** -0.017 0.023
(0.029) (0.024) (0.023) (0.019)

Note: Average marginal effects of selected contaliables from a multinomial logit model of collegeajor choice conditional on
personality traits, cognitive skills and contrdi@r average marginal effects of remaining conteoiables see Appendix. *** p<0.01, **
p<0.05 and * p<0.1.

Conclusions

In this paper we show that personality traits hasgnificant influence on individuals’ college rogj
choice. The effect sizes of personality traitssanglar to those of cognitive skills such as mathiity,
verbal ability and information processing abiliBor Mathematics, Natural Sciences, Engineering and
other technical studies as well as for BusinesganBmics and Law, the influence of personality
(extraversion) even exceeds the influence of cogngkills (math and information processing abjlity
Our findings suggest that increasing students nedthity indeed opens up opportunities in
Mathematics, Natural Sciences, Engineering andrdéahnical studies for individuals who would
otherwise have chosen (or would have had to choBsehanities and Social Sciences. This is
potentially good news for policies targeting thegtity and quality of math ability learned in schoo
in order to increase the supply of students in nsagmnsidered crucial for economic development,
such as Engineering. However, focusing on mathtplallone neglects the influence personality traits
have on college major choice. For example, poli@kens intending to change individuals’ choices
from Humanities and Social Sciences to more teethm@jors have to take individuals’ differences in
emotional stability into account. Another importdiniding of our study is that Business, Economics
and Law majors and Mathematics, Natural Scienceginering and other technical studies compete
for similar students and that individuals’ final cite is partly determined by their level of
extraversion. Extroverted individuals may consitheir personality particular productive in Business
Economics or Law as opposed to Mathematics, Natbcances, Engineering and other technical
studies. This consideration would affect their etpé life time consumption. If college major choice



was to a large extent based on consumption corgides, increasing rewards to a unit of produdtivit
in technical studies would make extroverted indraild increasingly indifferent between the two
choices. However, extroverted individuals mightf@reBusiness, Economics or Law over technical
studies because they expect more opportunitiesiveo dut their assertiveness, dominance and
persuasiveness in these occupational fields. tetasd productivity considerations added up, this
would have important implications for the wage (aesv per unit of productivity) differential which
would be necessary to make individuals indiffergimut the two choices. Our conceptual framework
implies that it will be particularly difficult andostly to influence college major choice of indivads
who are prepared to trade a lot of expected lifeeticonsumption for a good match between
personality and the actions involved in studyingparticular college major or performing an
occupation.

It can be argued that the information young indiald possess when making their choices are
incomplete at best. To the extent that individudds not possess adequate information, advising
individuals better of the returns per unit produityi or the actions related to particular occupasio
will affect their choices. However, because in thtisdy we are not able to disentangle the effect of
personality traits on college major choice throaghsumption and taste considerations, and because
we do not know what weight individuals attach t@he@af these considerations, we cannot make
precise predictions about the proportion of indinild who would make different choices if one of the
parameters in our model would change.
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Appendix

Table 5: Descriptives control variables

Variable % in sample
Female 49.55
Nondutch 16.57
Net yearly parental household income

Below 20000 1.63
20000-30000 4.14
30000-40000 6.46
40000-50000 9.44
50000-60000 13.80
more than 60000 (ref) 64.53
Highest parental education

Low 3.33
1% step vo 5.06
2" step vo 29.38
1% step wo or hbo (ref) 33.69
2" step wo or post-hbo 23.08
Doctorate 5.46
Father’s occupation

Agriculture, construction, industry (technical)(ref 22.71
Transport and communication 4.47
Banking and insurance 5.23
Business services 14.16
Hotel, restaurant, catering 1.42
Trade 4.90
Health and Welfare 11.49
Education 10.29
Public administration 13.34
Culture, sports, recreation 0.98
Others 11.00
Missing: 584/2420

Number of children in parental household

0 7.44
1 13.18
2 36.65
3 29.83
4 9.17
5 or more 3.72
Provinces

Groningen 1.47
Friesland 4.26
Drente 4.80
Overijssel 7.16
Flevoland 0.50
Gelderland 9.64
Utrecht 9.06
Noord-Holland 15.40
Zuid-Holland 18.29
Zeeland 0.95
Noord-Brabant 19.16
Limburg 9.06

Own calculations.



Table 6: Comparison average marginal effects restd multinomial logit model and restricted

multinomial probit model

Humanities and Social Business, Economics, Law Mathematics, Natural Medical studies
Sciences Sciences,
Engineering/other
technical studies

MNL MNP MNL MNP MNL MNP MNL MNP
Extraversion 0.004 0.004 0.055%** 0.055%** -0.061** -0.062%* 0.002 0.003

(0.013) (0.012 (0.012) (0.012) (0.009) (0.009) (0.008) (0.008)
Agreeableness 0.019* 0.020* -0.020* -0.021* -0.007 -0.006 0.008 0.007

(0.011) (0.011) (0.011) (0.011) (0.009) (0.009) (0.008) (0.008)
Conscientiousness  -0.011 -0.010 -0.000 -0.000 -0.008 -0.010 0.020** 0.020**

(0.011) (0.011) (0.010) (0.010) (0.008) (0.008) (0.008) (0.008)
Emotional -0.041 % -0.04 1% 0.018 0.017 0.024** 0.025** -0.001 -0.001
stability (0.013) (0.013) (0.012) (0.012) (0.011) (0.011) (0.009) (0.009)
Autonomy -0.005 -0.005 0.018 0.017 -0.001 -0.000 -0.012 -0.012

(0.013) (0.013) (0.012) (0.012) (0.011) (0.010) (0.009) (0.009)
Math ability -0.015%* -0.015%* -0.003 -0.003 0.014** 0.014** 0.004 0.004

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.003) (0.003)
Verbal ability 0.016*** 0.016**= -0.006 -0.005 -0.010%* -0.011%* 0.000 0.000

(0.005) (0.005) (0.004) (0.004) (0.004) (0.004) (0.003) (0.003)
Information -0.008* -0.007* -0.012%* -0.012%* 0.010** 0.010** 0.010** 0.009***
processing ability (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.003) (0.003)

Note: Multinomial logit model (MNL) and multinomigrobit model (MNP) run without controls and migsitlummies. N=1185.

Table 7: Mapping VOCL'99 college major categorie$dur categories used in multinomial logit

framework

Category used in multinomial logit framework Dutch VOCL data college majors Cases

Humanities, Social Sciences and Arts Theology 5
Languages (Dutch, French, Spanish, German, Englist§0
Languages - others 144
History 45
History of Art/Archeology 7
Philosophy 9
Administrative Studies 37
Physical education 20
Geography 14
Anthropology Sociology 19
Health Sciences 54
Sociology 19
Political Sciences 20
Psychology 171
Educational Sciences 74
Social Sciences - others 157

955

Business, Economics, Law Business/Economics 318
Econometrics 15
Business-others 170
Law 151

654

Mathematics, Natural Sciences, Engineering, oteehnical studies Mathematics 6
Physics 3
Chemistry 13



Medical Studies

Biology 40
Pharmaceutical studies 7
Mathematics/Natural Sciences -others 92
Technical Mathematics 6
Technical Physics 33
Technical Chemistry 10
Civil Engineering 29
Construction 55
Electrotechnology 19
Toolmaking 54
Aerospace 26
Technical Business studies 27
Technical studies - others 82

502
Medical studies Medicine 196
Medical studies other 105
Dentistry 8

309

T2420

Table 8: Average marginal effects remaining contranliables

Humanities and Social Business, Economics, Law  Mathematics, Natural $eign Medical studies
Sciences Engineering/other technical
studies
Number of children  -0.007 -0.015 0.029*** -0.007
(0.010) (0.010) (0.008) (0.008)
Groningen -0.086 0.008 0.119* -0.041
(0.095) (0.085) (0.062) (0.060)
Friesland -0.0144%*=* 0.076 0.061 0.008
(0.053) (0.053) (0.044) (0.039)
Drente -0.097* 0.124** 0.021 -0.048
(0.050) (0.049) (0.046) (0.041)
Overijssel -0.069 0.078* -0.001 -0.008
(0.046) (0.046) (0.040) (0.033)
Flevoland 1.324%x* -2.664** 0.885*** 0.455***
(0.141) (0.102) (0.124) (0.083)
Gelderland -0.098* 0.100** 0.018 -0.020
(0.042) (0.042) (0.037) (0.032)
Utrecht -0.109** 0.076* 0.029 0.004
(0.044) (0.044) (0.038) (0.032)
Noord-Holland -0.113*** 0.082** 0.022 0.009
(0.039) (0.040) (0.034) (0.028)
Zuid-Holland -0.069* 0.072* 0.016 -0.019
(0.038) (0.039) (0.033) (0.028)
Zeeland 0.097 -0.202 0.058 0.048
(0.098) (0.138) (0.079) (0.074)
Noord-Brabant -0.124%* 0.058 0.059* 0.007
(0.036) (0.038) (0.032) (0.026)
Limburg Ref Ref Ref Ref
Extraversion -0.155 0.111 0.028 0.016
missing (0.109) (0.098) (0.070) (0.050)
Agreeableness 0.072 0.061 0.020 -0.153*
missing (0.075) (0.069) (0.056) (0.070)
Conscientiousness 0.081 -0.126 0.017 0.028
missing (0.113) (0.104) (0.090) (0.067)
Emotional stability -0.043 0.039 -0.017 0.021
missing (0.122) (0.119) (0.087) (0.078)
Autonomy missing 0.056 -0.126 -0.019 0.089
(0.103) (0.102) (0.069) (0.062)
Math ability -0.353 0.342* -0.207* 0.218
missing (0.264) (0.187) (0.117) (0.158)
Verbal ability 0.168 -0.180 0.143* -0.131



missing (0.224) (0.173)
Information 0.125 -0.114
processing ability (0.106) (0.101)
missing

Net Yearly -0.028 0.024
household income (0.026) (0.024)
missing

Highest  parental -0.137* 0.115*
education missing  (0.076) (0.065)
Father's 0.069** -0.038
occupational sector (0.032) (0.031)
missing

(0.085) (0.130)
0.098 -0.108
(0.084) (0.123)
-0.025 0.029
(0.021) (0.018)
0.074 -0.052
(0.069) (0.041)
-0.015 -0.016
(0.026) (0.024)

Figure 1-7: Personality Traits, Cognitive Skills and College Major Choice Probabilities
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Note: Predicted college major choice probabilities evaluated at different levels of personality traits and cognitive skills (one at a time) and
the means of all other covariates. Short-dashed lines represent insignificant changes in choice probabilities.



