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ABSTRACT

The field of study in postsecondary education is a highly influential determinant of labour
market outcomes among highly educated individuals, which stresses the importance of
studying mechanisms behind students’ field-of-study choices. This paper examines the field-
of-study choice among Finnish university students by focusing on two research questions that
have thus far received very little attention in empirical studies: Does an increase in the
geographical distance to a field decrease the likelihood of choosing that field? To what extent
are students inclined to choose the same fields as their parents? For the econometric analysis,
register-based data on a sample of high school graduates from 1991-1996 is utilised, and the
choice among 10 field-of-study alternatives is modelled using conditional logit and mixed
logit approaches. The obtained evidence suggests that an increase in the shortest distance to
enrol in a field has a significant negative effect on the likelihood of choosing that field.
Furthermore, evidence of considerable intergenerational similarity in field-of-study choice is
found. However, whereas the results suggest that the distance deterrence is fairly
homogeneous across individuals, evidence of sizeable variation in the parental effect is found
with respect to both observed and unobserved characteristics.

JEL classification: C35; 123; J24



1 Introduction

The choice of field of study in postsecondary education is known to be an important
determinant of students’ future occupations and earnings. For instance, the completion of a
university degree in business, law or engineering is generally observed to result in higher
average earnings than a degree in education or humanities." Thus, it may argued that by the
recent rapid rise of the general educational level, individuals’ postsecondary field-of-study
choices have become increasingly important determinants of earnings inequality and social
stratification (Wolniak et al., 2008). Partly on this basis, social scientists have become
increasingly interested in studying mechanisms behind these choices. In numerous empirical
studies on field-of-study choice, the role of several socio-demographic variables (for reviews,
see Leppel et al., 2001; Goyette & Mullen, 2006) and the effect of expected earnings (Berger,
1988; Montmarquette et al., 2002; Bourdarbat, 2008; Beffy et al., 2012) have been covered
extensively. However, whereas many studies have analysed the effect of geographical
distances on educational attainment and the choice of university institution (e.g., Ordovensky,
1995; Long, 2004; Sa et al., 2004; Alm & Winters, 2009; Jepsen & Montgomery, 2009;
Gibbons & Vignoles, 2012), very little evidence on the impacts of the distance deterrence
effect in the choice of field has been presented. In theory, if a specific field is unavailable in a
student’s closest university, the various costs involved in moving to a more distant university
location could lower his or her willingness to apply for that field. The distance deterrence
effect could matter especially in countries where distances between university locations are
relatively long and differences in the variety of fields exist across institutions. For instance, in
the country studied in this paper, Finland, university degrees in many small fields (such as
arts and law) are available only in a very limited number of locations, which may have

generated regional disparities in access to these fields.

! For instance, Arcidiacono (2004) found large earnings premiums for certain college fields in the U.S. even
after accounting for differences in individual ability across fields.



Another gap in the literature exists regarding parental influence: whereas many researchers
have included measures of parents’ educational level or socioeconomic status in their
analyses of field-of-study choice (e.g., Leppel et al., 2001; Bratti, 2006; Goyette and Mullen,
2006; Boudarbat & Montmarquette, 2007; Wolniak et al., 2008), very little evidence of the
association between individuals’ and their parents’ field-of-study choices has been presented
thus far. On theoretical grounds, there are several reasons to expect that individuals are
inclined to choose the same field as one of his or her parents: for instance, individuals could
learn behavioural patterns from parental role models (Dryler, 1998), or educational and
occupational preferences could be genetically inherited (Nicolau & Shane, 2010). The
resulting intergenerational reproduction of field of study (that is, the ‘doctor’s son becoming
a doctor’ effect) could be an important factor that limits the openness and social cohesion of
today’s societies (Van de Werfhorst et al., 2001); this notion motivates the study of similarity
between parents’ and their children’s field-of-study choices using nationally representative
data sets.

This paper examines the choice of field of study among Finnish university students by
focusing on the effects of geographical distances and parents. For the analysis, administrative
data on a sample of Finnish high school graduates from 1991-1996 are utilised. More
specifically, the study seeks answers to the following two main questions: “Does an increase
in the distance to enrol in a field decrease the likelihood of choosing that field?” and “If a
student’s mother or father has graduated from a particular field, does this increase the
student’s likelihood of ending up in that field?”” The Finnish university system offers a
particularly good opportunity for the analysis of the distance effect: as Finland is a relatively
vast and scarcely populated country — with 5.4 million people (in 2011) and a land mass of
338 432 km? — and has a decentralized university system, a great deal of variation in distances

between students’ pre-university residential locations and university locations is available for



the analysis. The current data set is also strong regarding the analysis of intergenerational
similarity: in the data, parents’ educational degrees are observed at the same level of accuracy
as individuals’ own degrees. Therefore, one may explicitly observe whether individuals chose
the same fields as their parents. Also some of the general characteristics of the Finnish
university system may be seen as advantages for the analysis. In particular, studying in the
Finnish universities is free of charge, and therefore, virtually no financial barriers are
involved in attending different institutions; the results on the determinants of field-of-study
choice are therefore unlikely to be confounded by differences in financial resources.

The paper is organised as follows. Section 2 discusses theoretical explanations and
previous empirical evidence regarding the distance deterrence effect and intergenerational
similarity in postsecondary educational choices. Section 3 briefly describes the institutional
setting of the studied Finnish university system. In Section 4, the data set of the study is
discussed and descriptive evidence of the determinants of field-of-study choice is shown.
Section 5 discusses the methodology used in the empirical analysis: the baseline results are
obtained by the estimation of conditional logit models that control for individual-level
observables such as matriculation examination grades and parents’ characteristics, whereas
robustness to unobserved individual heterogeneity is studied using random coefficient logit
models. The results of the empirical analysis are presented in Section 6, and Section 7

concludes the paper.

2 Previous literature

2.1 Distance deterrence effect

Researchers have for long recognised that geographical distances may create barriers to
individuals’ educational choices because of various costs involved in migrating from home to

school. In the context of postsecondary choices, the choice of a distant alternative instead of



one located within a close proximity could involve costs arising from at least three sources
(see, e.g., Sjaastad, 1962; Leppel, 1993). First, transportation to the more distant location
costs more time and money (direct costs). Second, information on the more distant alternative
may be less available (informational costs). Third, individuals may feel uncomfortable about
leaving from a familiar environment and living far from their family and friends (psychic
costs). While no empirical evidence on the importance of different types of costs has been
presented, one might suppose that in modern societies, the rapid development of
transportation and communication technologies during the recent decades has ensured a fairly
low level of direct and informational costs. Therefore, the psychic costs of migration could
play a key role in explaining findings regarding the negative effect of distance on educational
choices.

The role of the distance deterrence effect in postsecondary choices has already attracted a
significant amount of attention in the literature. Closely related with the current paper are
studies that use individual-level data for examining the effect of distance on the choice of
postsecondary institution.? In one of the first studies within this branch, Ordovensky (1995)
uses survey data from the U.S. to study the effects of tuition costs and distance to the choice
of postsecondary institution type. Ordovensky’s results from conditional and multinomial
logit analyses indicate that an increase in the distance to the nearest 2-year and 4-year
colleges significantly decreases a student’s probability to enrol in these institution types. In
another study from the U.S., Long (2004) uses a conditional logit approach for analysing
over-time changes in the determinants of a student’s choice among over 2000 college
alternatives. Long’s results suggest that although college choices are affected by distance
deterrence, the magnitude of this effect has declined over time. More recently, Jepsen and

Montgomery (2009) find evidence of distance deterrence in the context of community college

2 Apart from micro-level studies, there is another branch of studies that uses aggregate-level data on student

flows between students’ home regions and university locations to study the effect of distances on postsecondary
choices (e.g., Sa et al., 2004; Alm and Winters, 2009).



choice among mature workers of a specific U.S. state (Georgia); their methodological
approach involves estimating a nested logit model for the joint decision to attend a
community college and which college to attend. In a recent study by Gibbons and Vignoles
(2012), the effects of distance on participation in higher education and the choice of
institution are studied using administrative data from England. In their methodological
approach, Gibbons and Vignoles deviate from the previously discussed papers by estimating
a flexibly specified binary choice model for each institution alternative instead of a
multinomial choice model. The authors find a significant distance elasticity in the probability
of attending a specific institution.

The existing empirical evidence therefore indicates that the distance to a university
institution and the likelihood of attending that institution are inversely related. In the light of
this evidence, one might suppose that distances may also affect the choice of postsecondary
field, in particular, if the variety of fields differs across institutions. However, one may also
suspect that for many individuals, preferences regarding field-of-study choice are fairly
strong (e.g., compared to preferences across institutions). Therefore, if individuals are willing
to move large distances to be able to study their favourite fields, the effect of distance on
field-of-study choice may prove to be economically insignificant. Very little empirical
evidence on this matter exists. In a recent study, Bertrand-Cloodt et al. (2010) analyses the
distance deterrence effect in the choice of upper secondary field among Dutch students. Their
findings from the estimation of binary and multinomial logit models with three field-of-study
alternatives suggest that a significant inverse relationship between the shortest distances to
the fields and the choice probabilities of these fields exist. The current study differs from that
of Bertrand-Cloodt et al. by focusing on postsecondary field-of-study choice. Another

difference is that the currently studied educational system is far more geographically



dispersed than the Dutch upper secondary system. Therefore, more credible distance variation

exists in the data of the present study.

2.2 Intergenerational similarity

There is a vast consensus among social scientists that parents may influence individuals’
educational and occupational choices in important ways. A significant amount of theoretical
and empirical work has been conducted on the role of family of origin in career development
(for a review, see Whiston & Keller, 2004). In addition, the role of genetic inheritability in
the intergenerational transmission of educational and occupational status has been studied to
some extent (e.g., Nicolau & Shane, 2010). However, it seems that parental effect on the
choice of educational field has received only a little attention in the literature thus far. In
particular, only Dryler (1998) and Van de Werfhorst et al. (2001) seem to have previously
presented theoretical explanations and quantitative evidence regarding the association
between individuals’ and their parents’ educational fields.

In her study from Sweden, Dryler (1998) uses a large sample of upper secondary students
to study gender differences in parental effect on field-of-study choices. She links her analysis
to sociological theories stating that individuals learn behavioural patterns from adult role
models and, in particular, from their parents. Therefore, individuals may be inclined to
choose the same field as one of their parents did (same-sector effect) and, in particular, the
field chosen by the parent of the same sex (same-sex effect). Alternatively, individual could
be inclined to imitate the more influential parent (dominance effect). To test these theoretical
hypotheses, Dryler models the selection into four broad field-of-study categories using binary
logit models. She finds support for the same-sector effect in field-of-study choices of both
boys and girls, whereas the same-sex hypothesis is supported only in the case of boys. Also

weak support for the dominance effect is found.



The paper by Van de Werfhorst et al. (2001) studies the intergenerational resemblance in
field of study using data from the Netherlands. Instead of studying field-of-study choice at a
particular level of education, they pool educational degrees at different levels into seven
broad field-of-study categories because of the small sample size. In addition, they focus only
on the effect of a father on field-of-study choice. Apart from the role model explanation, Van
de Werfhorst et al. give several other explanations for the intergenerational similarity of field
of study. For instance, cultural capital acquired through family may provide students with
extra skills and motivation for studies in fields chosen by their parents. Another explanation
states that individuals may take their parents’ social status as a reference point for their own
career. Therefore, to achieve at least the same status as their parents, individuals self-select
into educational fields that established their parents’ status. In addition, a parent may
encourage children to choose his or her own field, e.g., by providing study counsel or
information regarding job opportunities in the field. In the empirical analysis, Van de
Werfhorst et al. estimate conditional logit models including an indicator for each field for
whether the field was chosen by the father. The estimated odd ratios for these indicators
suggest that having a father graduated from a field significantly increases the odds of
choosing that field.

The current analysis differs from those of Dryler (1998) and Van de Werfhorst et al.
(2001) by focusing on parental effect in field-of-study choice at the university level. Another
difference is that the current analysis uses a larger number of categories (10) for both
individuals’ own field and parents’ fields. Therefore, a more accurate picture of the

intergenerational similarity may be provided.



3 Institutional setting

The present study focuses on field-of-study choices within the Finnish university system.? In
the 1990s when high school graduates in the study sample entered postsecondary studies, the
system comprised 16 universities (10 multidisciplinary universities, 3 business schools and 3
universities of technology), 4 art academies and the Finnish National Defence University; all
of these institutions still exist today, but some of the institutions have merged. The
institutions are state owned and strictly under the governance of the Ministry of Education;
only recently in the late 2000s, the universities became more independent with more freedom
in both academic and financial matters. All Finnish universities are free of charge, because of
which virtually no financial barriers are involved in enrolling different institutions or fields.
When applying for university studies, individuals apply directly for a specific major or field
of study within a university institution. Acceptance is generally based on applicants’ high
school grades (in particular grades from the matriculation examination) and results from
field-of-study-specific entrance examinations.

The geographical distribution of the university system is depicted in Figure 1. The system
has been distributed in 10 city regions across the country: the Helsinki metropolitan area,
Turku, Tampere, Lappeenranta, Kuopio, Joensuu, Jyvaskyla, Vaasa, Oulu and Rovaniemi.’
Thus, the system offers university education relatively close to everyone’s place of residence,
which promotes regional equality in access to university education. However, as we see from
Figure 1, not all fields of study are available in every university location, and therefore

significant regional variation in distances to certain fields exists. For example, a university

® In addition to the university sector, the Finnish higher education system has since 1996 included another
sector, the polytechnics (a.k.a. universities of applied sciences), consisting of 28 schools located across the
country. Whereas the purpose of the university sector is to provide high quality research and education at the
bachelor’s, master’s and doctoral level, the polytechnic sector rewards vocational degrees that are usually
paralleled by the bachelor’s degree.

* In addition, smaller university consortiums — serving as branch campuses of the university institutions — are
currently located in six other cities. These consortiums are not, however, taken into account in the current
empirical analysis when calculating distances to enrol in university fields: as the consortiums were only
established in 2004 and mainly dedicated to adult education, they have unlikely had significant impact on field-
of-study choices of the students in the study sample.



degree in law is available in only three locations, Helsinki, Turku and Rovaniemi, because of
which some of the high school graduates have to move several hundred kilometres in order to

obtain this degree.

4 Data and descriptive analysis

The study data is based on a seven per cent random sample drawn from the population of
Finland in 2001. The data originate from the registers of Statistics Finland and include yearly
panel data, e.g., on individuals’ labour market outcomes, residential region, job
characteristics, educational qualifications and family background from the period between
1970 and 2006. From these data, the study utilizes a sub-sample consisting of individuals
who graduated from high school between 1991 and 1996 at a young age (less than 23 years
old) and, after that, completed a university degree no later than 2006; using these criteria, the
sample size is limited to 3869 observations.® The analysis of field-of-study choice is based on
the first university degree that a student in the sample completed after high school.® Based on
a three-digit code depicting the level and field of the obtained degree, the degrees are divided
into ten field-of-study categories: ‘education’, ‘arts’, ‘humanities’, ‘business’, ‘social
sciences’, ‘law’, ‘natural sciences’, ‘technology’, ‘medicine and health sciences’, and ‘other’

(including agriculture and forestry, military sciences and sports sciences).’

> Apart from the above-mentioned restrictions, only a minor restriction for the sample is conducted by
excluding 4 individuals whose high school location could not be determined.

® The data set includes information only on individuals’ completed educational degrees, whereas no
information on degrees in progress is observed. Regarding the analysis of field-of-study choice, this limitation
has two implications that must be kept in mind when interpreting the results. First, a part of the individuals’
field-of-study choices are not their initial choices, as some individuals change their field during the studies.
Second, individuals who dropped out from university are excluded from the analysis. Therefore, if the variables
of interest (distance to enrol and parent’s field information) and the likelihood of dropping out are somehow
interconnected, the estimates may suffer from selection bias.

" Apart from field of study, the degree level (bachelor’s or master’s), graduation year and university location
are observed from the data. Based on these data, only 15% of the completed degrees were bachelor’s degrees,
and the remaining 85% were master’s degrees; this result is not surprising, as completing a bachelor’s degree
before a master’s degree was optional and therefore rare in the Finnish university system until 2005. The data
also show that an average student in the sample graduated from university 7.4 years after graduating from high
school. The average distance between a student’s university location and pre-university residential location was
167 kilometres.
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To study the effect of geographic distance on field-of-study choice, shortest road distances
from 81 locations to 10 university cities are matched with the micro data on the basis of a
student’s NUTS4-level residential location one year before the year of high school
graduation.® Based on the distances, the shortest and second shortest distance to enrol in a
field is determined. For the analysis of parental effects, the data include father’s and mother’s
highest educational degrees. The parents’ degrees are given at the same level of accuracy as
the individuals own degree information. Therefore, one may explicitly observe whether
individuals chose the same field category as their parents did. In the empirical analysis of the
parental effect, two approaches are used: most of the analysis is based on using a single
parent’s field indicator, i.e., a 0/1 variable for whether either one of the individual’s parents
graduated from a field, but also models including separate variables for father’s and mother’s
field-of-study choices, i.e., father’s field and mother’s field indicators, are estimated.

For the conditional logit and mixed logit analyses, the data is organised in the following
way: the ten field-of-study alternatives are assigned for each individual in the study sample,
and an indicator for whether a field was chosen or not is generated; this indicator serves as
the dependent variable in the analysis. Thus, with 10 choice alternatives and 3869
individuals, the resulting data includes in total 38690 field-of-study choice observations. To
obtain descriptive evidence of the relationship between field-of-study choice and the
variables of interest, variable means for the chosen and non-chosen observations are
calculated, yielding the results in Table 1. These results suggest that an inverse relationship
between the distance to enrol in a field and the likelihood of choosing that field exists: both
the average shortest distance and the average second shortest distance to enrol in a field are
smaller (by 22 km) for chosen observations than for the non-chosen observations. In most

cases, this inverse relationship shows also at the level of individual fields: in 8 out of 10

® The NUTS-4 high school regions and university cities were depicted above in Figure 1. The distances are
measured from the central municipality (usually the largest municipality) of each NUTS-4 region. The matrix of
road distances was provided by the Finnish Road Administration.
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fields, the average shortest distance to enrol is smaller for the chosen than for the non-chosen
observations. Particularly large differences in the shortest distances are measured in the three
smallest field categories, arts, law and ‘other’, in which the number of available university
locations is the most limited one (three locations for each field); for instance, in the case of
law, the shortest and the second shortest distances to enrol are on average 68 and 53
kilometres smaller for those that actually chose to study the field than for those that did not.

Table 1 also yields evidence of considerable intergenerational similarity in field-of-study
choice: higher frequencies of ‘ones’ for the parent’s field, father’s field and mother’s field
indicators are observed for the chosen than for the non-chosen field alternatives. That is: an
average individual in the sample is more likely to choose a field studied by one of his or her
parents than a non-parental field. A particularly high degree of similarity between
individuals’ and their parents’ field choices are observed in business, law, technology and
medicine/health sciences. Moreover, we see that in most cases a larger relative difference
between the chosen and non-chosen observations exists in the frequency of father’s field than
in the frequency of mother’s field, suggesting that individuals more often follow their father’s
field-of-study choice than the choice of their mother.’

Apart from the variables of interest, a rich set of individual-level variables are used as
controls in the analysis of field-of-study choice. Table 2 shows field-of-study differences in
several individual and family characteristics. Of individual-level observables, gender is
clearly one of the strongest determinants of field-of-study choice. Based on the reported
female shares, education (83%), arts (64%), humanities (81%), social sciences (75%) and
medicine/health sciences (71%) are clearly female-dominated fields, whereas technology

(22%) is a male-dominated field. In the remaining fields, the gender distribution is more

® One should also note that in Table 1, the mean of the mother’s field indicator is nearly always smaller than
the mean of the father’s field indicator. This finding reflects the fact that because of the women’s low
educational level in the past, having a highly educated mother was essentially a rare event for the studied
generation. As women’s educational level has rapidly increased during the last few decades, the weight of the
‘maternal effect’ may have also been higher for the younger generations.
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even. Also noteworthy differences in mother tongue exist across fields: Swedish speaking
students are clearly overrepresented in business and social sciences with shares of 12% and
10% of all students in these fields, respectively, whereas the share of this language group is
relatively small in arts and ‘other field’ (3% in both cases).'® In addition, Table 2 shows that
students’ grades from the matriculation examination are somewhat correlated with field-of-
study choice. In particular, the average first language grade is relatively high among
humanities students, whereas students in technology have a relatively high A-level math
grade. Obviously, the differences in the average grades reflect both differences in the
difficulty of gaining acceptance in a field and students’ preferences over different types of
subjects (e.g., mathematical and non-mathematical subjects). As for family background, one
notable finding from Table 2 is that the mean level of parental education is clearly lower in
education than in any other field, suggesting that students with low-educated parents are
relatively likely to end up studying this field. Considerable field-of-study differences also
exist in the type of the region that a student originated from. In particular, students from the
Helsinki metropolitan area are clearly overrepresented in arts, business and law, but

underrepresented in education and natural sciences.

5 Methodology

Although the descriptive evidence of Section 4 suggests that students’ field-of-study choices
are associated with the distance to enrol and similarity with parents’ field-of-study choices,
one may suspect that this evidence is confounded by the fact that only the outcomes of a
constrained choice, i.e., student’s field of study conditional of getting accepted, is observed in

the data: a part of the raw correlations could therefore arise from differences in the

1% Evidently, the differences by language in part arise from field-of-study differences in the availability of
Swedish-speaking university education: for instance, business education in Swedish language is relatively
abundantly provided in two Swedish-speaking universities, whereas more scarcity of Swedish-speaking
education exists in other fields.
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opportunity of getting accepted into different fields rather than from students’ revealed
preferences across fields. Furthermore, a particular selection problem is involved in
measuring the distance effect: as a student’s pre-university residential location is in most
cases chosen by his or her family, the correlation between the distance to enrol in a field and
the likelihood of that field could reflect an uneven distribution of individual ability or family
endowments across space rather than a causal effect of the distance (e.g., Gibbons &
Vignoles, 2012)."

As most of the earlier studies on postsecondary educational choices, the current
econometric analysis is limited to cross-sectional analysis: the choice of field is modelled in a
static discrete choice framework, and individual-level observables such as matriculation
examination grades and parents’ socioeconomic status are used to alleviate the above-
discussed problems arising from constraints and selection. For the econometric analysis, two
alternative discrete choice methods are used: the conditional logit model and the mixed logit
model. In both approaches, an individual i’s field of study choice is assumed to be

determined by the maximization of the latent utility u;; over the field-of-study alternatives
j =12,..,10. That is, the observed choice j* is assumed to satisfy u;;- = max(u;-*j). The
baseline results are obtained by assuming that the latent utilities are of the following
conditional logit form:

uj; = aj + pd;; +yp; + 6/x; + 95 1)
where a; is a field-specific constant term; d;; is the shortest distance from i’s pre-university
residential location to field j (divided by 100 km); p;; is an indicator for whether one of i’s

parents graduated from field j; x; is a vector of individual-level control variables; and ;; is a

standard logistic error term. In model (1), the parameters of interest are # and y which based

1 For example, the finding that compared to other students, law students more often originate from a close
proximity of universities that have a faculty of law could partly reflect differences in the likelihood of getting
accepted into these universities.



14

on discussion above, are expected to take negative and positive signs, respectively. Several
extensions of model (1) are also considered during the analysis. These extensions — serving as
robustness checks and allowing for detecting heterogeneity in the effects — include 1) a model
in which g and y are allowed to vary across genders, 2) a model that includes both the
shortest and the second shortest distance to field j and separate indicators for mother’s and
father’s field, 3) a model including also quadratic terms of the distance variables, and 4) a
model in which g and y are allowed to vary across the field-of-study alternatives (that is,
parameter S is replaced with ,8]-).12

The conditional logit model allows for a fast estimation of the distance and parental
effects. However, this is achieved by the cost of making restrictive assumptions regarding the
role of unobservables: the slope coefficients of the model variables are assumed to be
constant across observably similar individuals, and error terms 9;; are assumed to be
uncorrelated across the field-of-study alternatives.'® These assumptions guarantee the
following closed-form solution for the probability of selecting field j:

peL — _e¥ )

ij Zigleuzk’
which is used to construct the log-likelihood function for the maximum likelihood estimation
of the model parameters. In practise, the conditional logit estimation is carried out by using

STATA’s package asclogit.

121t should be noted that the small sample size (3869) combined with the large number of field-of-study
categories (10) limits the choice of model specification to some extent. For instance, in the estimated models,
the coefficients of the individual-level controls are restricted to be equal across genders, since these would be
inefficiently estimated otherwise. Furthermore, the cross-field coefficients for the variables of interest (e.g., the
coefficients of the shortest distance to enrol in humanities in the utilities of other fields) are restricted to zero,
since including all 90 cross terms in the model inevitably results in inefficiency and multicollinearity problems.
This restriction implies that the cross-field marginal effects of the variables of interest are of an opposite sign
than the own-field marginal effects. By intuition, the restriction on cross terms is more plausible for the distance
to enrol than for the parent’s field indicator: for instance, it may be realistic to assume that an increase in the
shortest distance to enrol in humanities causes individuals to substitute towards other fields, whereas having a
parent graduated from humanities could have positive cross-field effects for similar fields such as arts.

3 The uncorrelated error terms assumption is known to imply that the choice probabilities of the conditional
logit model have the independence of irrelevant alternatives (I1A) property: the odds ratio P;, /P;, between
choice alternatives k and [ is assumed to remain constant after including any other choice alternative in the
choice set (Train, 2003).
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As many of the potential determinants of field-of-study choice are unobserved, there is a
high risk that the assumptions of the conditional logit model do not hold. For this possibility,
a more flexible estimation approach, known as the mixed logit model, is used as a robustness
check during the analysis. In the applied mixed logit model, the coefficients of the variables
of interest in model (1) are allowed to vary randomly across individuals, whereas the
coefficients of the control variables are still assumed to be fixed. Thus, in this approach, the
latent utility from choosing field j is given by:
uij = a; + Pidi; +vipi; + 6% + 9y, 3)

In model (3), the idiosyncratic parameters 8; and y; are assumed to be normally distributed,
and, in addition, they are allowed to be correlated. Thus, the mixed logit approach involves
estimating mean parameters E(f;) = ug and E (y;) = u, and variance-covariance matrix
elements Var(B;) = o-[?, Var(y;) = of and Cov(B;,y;) = op,,. By the introduction of these
parameters, the assumptions of taste homogeneity and uncorrelated error terms are partially
relaxed, while the model is still kept tractable.'*

As the idiosyncratic terms in model (3) are not observed by the econometrician, the choice
probabilities for the mixed logit model must be solved by integrating the conditional logit
probability (given by equation (2)) over the chosen parameter distribution as follows:

Pt = [[ PE f(Bivilw, 0)dBidy;, 4)

where P{" is the conditional logit probability, and f (B, v:|u, o) is the joint density of 3; and
y; with vector of means u and covariance matrix o; in the analysis, the coefficients are
assumed to be normally distributed, and thus f(B;, y;|u, o) in model (4) denotes the bivariate

normal density. The method of maximum simulated likelihood is used for the estimation of

4 Alternatively, one could directly allow the error terms to be correlated across choice alternatives, e.g., by
using the multinomial probit model (see Train, 2003, ch. 5). However, in this type of model, the number of
correlation terms easily becomes infeasible for estimation, when the number of choice alternatives is large. The
strategy of using random coefficients to allow for more flexibility is therefore preferred in this study.
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the mixed logit parameters; in practise, the estimation is carried out by using STATA’s user-
written command mixlogit (see Hole, 2007).

A rich variety of individual-level controls is included in the above-described models in
order to alleviate problems arising from individual heterogeneity. The detailed descriptions of
these variables are included in the Appendix. The basic controls include a female indicator, a
Swedish speaker indicator and dummy variables for high school graduation year; these
variables may be considered as ‘safe’ controls whose purpose is only to level off regional and
family differences in demographic characteristics.'® The students’ matriculation examination
grades in first language and mathematics are included in the model in order to control for
individual differences in the opportunity of getting accepted into different fields; thus, these
variables are perhaps the most crucial identifying variables in the model. In addition, in order
to control for other family and regional characteristics that are potentially affecting the field-
of-study choice along with the variables of interest, the models are augmented with indicators
for mother’s and father’s educational levels and vocational statuses and the type of pre-
university residential region; these variables may be considered as potential ‘bad controls’, as
they are determined along with distances and parents’ field-of-study choices and may
therefore cause biases in the estimates (Angrist & Pischke, 2009). For this possibility, the
estimates are reported in Section 6 both with and without the inclusion of the parental and
regional controls in the models.

The final methodological note concerns the interpretation of the results. After estimating
the conditional and mixed logit models, the magnitudes of the distance and parental effects
are difficult to interpret directly based on coefficient estimates § and 7, as these coefficients
depict changes in the ‘log-odds’ of choosing field j in response to unit changes in the

variables. Thus, for easier interpretation, the effects reported in Section 6 are based on

1> Age at the year of high school graduation is not included in the demographic controls, as this variable
varies very little in the sample: 98% of the students were either 19 or 20 years old at that year.



17

exp(ﬁ) — 1 and exp(7) — 1, which give the implied effects in terms of relative changes in
the odds of choosing field j, i.e., P;; /(1 — P;;). Alternatively, the interpretation could be
based on marginal effects dP;;/dd;; and dP;;/dp;; evaluated for example at the means of the
explanatory variables. However, reporting odds ratios is preferred for two reasons. First, as
most of the estimated models do not allow for field heterogeneity in coefficients g and y,
reporting marginal effects for different fields would be contrived. Second, as the number of
choice alternatives is relatively large (10), Pij/(l - Pl-j) is on average very close to P;;, and

odds ratios therefore approximate choice probability elasticities reasonably well.

6 Results

In this section, results from the estimated conditional logit and mixed logit models are
reported. At first, the distance and parental effects in field-of-study choice are studied using
conditional logit models in which the effects of the variables of interest are restricted to be
constant both across individuals and choice alternatives. The baseline results shown at upper
part of Table 3 are obtained by including the shortest distance to enrol and the parent’s field
indicator as the only alternative-specific variables in the model. These results are in line with
the above-discussed theoretical predictions and descriptive evidence: in all specifications, the
shortest distance to enrol receives a significantly negative coefficient, whereas the coefficient
for the parent’s field indicator is significantly positive. The estimate for the shortest distance
to enrol is extremely robust to the choice of specification: the implied change in the odds of
choosing a field arising from a 100 km increase in the shortest distance is only slightly larger
in models controlling for matriculation examination grades (-21%) than in models without
these controls (—20%); the inclusions of demographic, parental or regional variables have
only negligible impacts on this estimate. The estimate for the parent’s field indicator is more

sensitive to controlling for individual heterogeneity: whereas the implied effect of having a
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parent graduated from a field on the odds of choosing that field is 117% in the model
controlling only for demographic variables, the inclusion of matriculation examination grades
decreases this estimate to 93%;™° apart from this change, the estimate for the parent’s field
indicator is fairly insensitive to individual-level controls. By allowing the effects to vary by
gender (bottom part of Table 3), no statistically significant gender difference is found in the
effect of the shortest distance to enrol; the point estimates for this variable are roughly similar
across men and women in all specifications. However, the estimates for the parent’s field
indicator are larger for men than for women, suggesting that men have a higher probability
than women to end up in a field chosen by their parents. Furthermore, the estimate for the
parent’s field indicator is more sensitive to controlling matriculation examination grades in
the case of women than in that of men: by the introduction of these controls, the implied
effect for women (men) decreases from 100% (138%) to 72% (124%). Thus, the estimated
gender difference in intergenerational similarity is larger and more significant when
controlling for the grades.

In the remainder of this section, the robustness of the baseline results is studied by using
alternative model specifications that allow for different sources of heterogeneity in the effects
of the variables of interest. Given that the inclusion of the parental and regional variables in
the models may be problematic (as these variables are determined along with the variables of
interest), the results are hereafter reported with and without these controls; for brevity, the
model including only demographic variables and matriculation examination grades as
individual-level controls is referred to as the short specification, whereas the model including
also the parental and regional variables is referred to as the long specification.

Table 4 shows results from an extended conditional logit model in which two variables are

used to indicate both the distance to enrol (the shortest distance and the second shortest

18 This finding suggests that part of the observed intergenerational similarity in field-of-study choice arises
because of individual differences in access to certain fields rather than from differences in preferences across
parental and non-parental fields.
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distance) and similarity with parent’s choices (mother’s field and father’s field). In this
model, the evidence of distance effect is somewhat sensitive to the choice of specification: in
the short specification, both the shortest distance and the second shortest distance receive
negative and significant estimates, the implied effects of 100 km increases in these distances
being —18% and —10%, respectively, whereas only the shortest distance is significant (with an
estimated effect of —20%) in the long specification.'” No statistically significant gender
differences are found in the effects of the shortest distance or the second shortest distance; the
point estimates for the second shortest distance are still clearly larger and more significant for
men than for women. The estimates for the mother’s field and father’s field indicators
suggest that both parents’ field-of-study choices are significantly associated with their
children’s choices. However, individuals seem to be more likely to follow their fathers’
choices than their mothers’ choices: according to both the short and long specification,
having a father graduated from a field is associated with a roughly 2.1 times higher odds of
choosing that field, whereas the corresponding effect of a mother is only 1.3. The results with
gender interactions suggest that the father’s influence is greater for both genders.*®
Furthermore, the estimated effects of the mother’s field and father’s field indicators are
somewhat larger for men than for women, but these gender differences are not statistically
significant.

Thus far, in the estimated models, the distances have been assumed to affect the latent
utilities of the field-of-study alternatives in a linear manner. To test whether the linearity
assumption is plausible, the distance effects are re-estimated with including also the quadratic

terms of the distances in the models. Table 5 shows that the results from these models are to

7 A more careful sensitivity check reveals that the main part of the large change in the estimate of the
second shortest distance (from —10% to —4%) arises from the inclusion of the type of pre-university region in the
model. Thus, the results suggest that certain unspecified regional heterogeneity explains part of the correlation
between field-of-study choice and the second shortest distance to enrol.

18 Based on Wald tests conducted using STATA’s test command, the difference between father’s and
mother’s effects is statistically significant in all reported specifications.
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some extent sensitive to the choice of control variables: in the short specification, both the
linear and quadratic terms of the shortest distance to enrol receive sizeable negative
coefficients, implying that negative effect of the shortest distance increases by an increase in
the distance, whereas the coefficient for the quadratic term reduces to approximately zero
after including the parental and regional controls in the model. Compared to the linear model,
the nonlinear model therefore yields a slightly smaller estimate for the mean effect of the
shortest distance to enrol when using the short specification (—20% in Model I and —17% in
Model I1) but an approximately similar estimate with the long specification. The quadratic
term for the second shortest distance to enrol is close to zero in both specifications, and the
implied mean effect of this variable is also roughly similar in the linear and nonlinear models.
Thus, the linear model seems to perform reasonably well in capturing the mean distance
effects. As the quadratic terms are not significant in any of the specifications, and as the
standard errors for the estimates increase by the inclusion of these terms, the linear model
may even be preferred on the basis of efficiency.

The fourth set of results is obtained by allowing the own-field effects of the shortest
distance to enrol and the parent’s field indicator to vary across fields in the conditional logit
model. Qualitatively, these results reported in Table 6 are in line with those obtained from the
restricted model: with both the short and long specification, the field-specific estimates for
the shortest distance to enrol are negative (apart from the positive but insignificant estimate
for education in the short specification), whereas the estimates for the parent’s field indicator
are positive. However, the magnitude and statistical significance of the estimated effects
varies to some extent across fields and specifications. According to the results obtained with
the short specification, an increase in the shortest distance to enrol has a significantly
negative and sizeable impact on the odds of choosing a field in the cases of arts (—22%),

business (—25%), social sciences (—25%), law (—34%), technology (—17%), medicine/health
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sciences (—14%) and ‘other field’ (—35%), whereas the estimates for the remaining three
fields are smaller and insignificant. The inclusion of the parental and regional controls has
dissimilar effects on the distance effect estimates for different fields: in particular, the
negative estimates for humanities and natural sciences increase and become significant,
whereas the estimates for arts, business and medicine/health sciences decrease and lose their
significance." The estimate for the parent’s field indicator is significantly positive in both
specifications in the cases of education, business, social sciences, law, technology and
medicine/health sciences. In addition, the estimate for arts is significant only in the short
specification. The suggested degree of intergenerational similarity is clearly highest in law:
the estimate for this field indicates that a student having a parent graduated from law has a
5.7 or a 4.6 times higher odds of graduating from that field compared to a similar student
without that type of parent. Among other fields with a significant estimate, the corresponding
multiplier varies between 1.9 (in technology) and 2.8 (in business).? Table 6 also reports
estimates for the mean effects of the variables obtained by taking weighted averages of the
field-specific estimates (field sizes are used as weights). The estimated mean effects of the
shortest distance to enrol are —14% and —19% in the short and long specifications,
respectively. Thus, the model assuming constant own-field effects (see Table 3) seems to
overestimate the distance effect to some extent. The mean estimate for the parental effect is
then again slightly larger than in previous results: 107% in the short specification and 104%
in the long specification.

Finally, the effects of the shortest distance to enrol and the parent’s field indicator are

studied using the mixed logit approach which allows for individual-level heterogeneity in the

19 Because of the large standard errors, most of the differences between the field-of-study-specific estimates
for the shortest distance to enrol are not statistically significant according to the calculated Wald tests. As for
these differences, the most notable finding is that in the short specification, the positive estimate for education
differs significantly (at the 10 per cent level) from the estimates of all other fields except humanities.

2 According to the calculated Wald tests, the difference in the parental effect between law and other fields is
also statistically significant in most cases.
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effects arising from unobservables. Table 7 shows results from two types of mixed logit
models: models assuming uncorrelated random coefficients (Columns 1 and 2) and models
allowing for correlation across the random coefficients (Columns 3 and 4). The evidence of
the distance effect is found to be fairly robust to relaxing the assumption of taste
homogeneity: regardless of the specification, the mean coefficient estimate for the shortest
distance to enrol is approximately similar to the conditional logit estimate reported earlier in
Table 3. Thus, according to the mixed model assuming uncorrelated random coefficients, the
implied average effect of a 100 km increase in the shortest distance to enrol is —22% (short
specification) or —21% (long specification). The estimated standard deviations for the
distance effect are approximately zero and statistically significant, indicating that the effect is
homogeneous across observably similar individuals. As for the parent’s field indicator, the
mixed logit results suggest that although the mean effect of this variable is positive,
significant variation in the effect exists even among observably similar individuals. The
implied mean effect of this variable is somewhat smaller than in the conditional logit results
(Table 3): after controlling for individual heterogeneity, having a parent graduated from a
field is estimated to increase the odds of choosing that field by an average of 76% (short
specification) or 79% (long specification). However, given that the standard deviation
estimates for the parent’s field indicator are large and significant, the results also suggest that
for a sizeable proportion of individuals (20-24% depending on specification), the effect of

this variable is negative.”

7 Conclusions
A vast literature has studied determinants of educational choices. This paper contributes to

this literature by showing evidence of distance deterrence and intergenerational similarity in

21 Discussion of the results from models with correlated random coefficients are to be added later on in this
section.
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the choice of university field of study. The estimates obtained for a sample of Finnish
university students suggested that an increase in the shortest distance to enrol in a field is
significantly negatively associated with the likelihood of choosing that field; in previous
studies, a similar distance effect has been found in the context of postsecondary institution
choice (e.g., Ordovensky, 1995; Long, 2004; Sa et al., 2004; Alm & Winters, 2009; Jepsen &
Montgomery, 2009; Gibbons & Vignoles, 2012). The suggested impact of the shortest
distance is sizeable: depending on model specification used, a 100 km increase in the shortest
distance to enrol was found to decrease the odds of choosing a field by the average of 14—
22%. This evidence of the negative distance effect was found to be robust across several
model specifications, and no strong support for individual heterogeneity in the effect was
obtained. However, the distance effect was found to be somewhat heterogeneous across
fields.

The analysis also provided evidence of substantial intergenerational similarity in field-of-
study choice. The estimated parental effect varied to some extent across model specifications,
but even according to the most conservative estimate, a student having a parent graduated
from a specific field has on average a 1.8 times higher odds of graduating from that field than
a similar student without that type of parent. However, the results also suggested that the
parental effect is heterogeneous in many ways. In particular, the field in question was found
to matter: for example, having a parent with a similar field was found to have a particularly
sizeable impact on choosing business or law but very little or no impact on choosing
humanities or natural sciences. The parental effect was also found to differ across genders —
the estimated effects were larger for men than for women — and even across observably
similar individuals: the results from the mixed logit analysis suggested that a significant

proportion of individuals in fact place a negative weight on fields chosen by one of their
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parents. In addition, the results indicated that individuals are more likely to imitate their
father’s field-of-study choice than the choice of their mother.

Certain implications for educational policy may be derived based on the obtained results.
In particular, the evidence of the distance deterrence effect in field-of-study choice should be
accounted for by policy makers in countries similar to Finland: although transforming small
regional universities from multidisciplinary institutions into specialized institutions may be
beneficial from productivity perspective, regional disparities in access to certain fields may
increase a result of such policy. For example, one might consider the consequences of
abolishing the supply of certain fields from the universities located in the Northern Finland.
The results of the current analysis suggest that this action would have a significant negative
impact on the likelihood of sorting into these fields for high school graduates in the northern

regions of Finland.
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Appendix

List of variables used in the analysis.

e Field of study. The field of the first completed university degree (bachelor’s or master’s)
after graduation from high school. This variable includes 10 categories: education; arts;
humanities; business; social sciences; law; natural sciences; technology; medicine/health
sciences; other (agriculture/forestry, military sciences and sports sciences).

e Shortest distance to enrol. The road distance from the individual’s pre-university
residential location to the nearest city in which the field of study is available. The distance
is measured from the central municipality of the individual’s NUTS-4 region one year
before high school graduation year.

e Second shortest distance to enrol. The road distance from the individual’s pre-university
residential location to the second nearest city in which the field of study is available.

e Parent’s field. This variable gets a value of 1 if at least one of the individual’s parents has
a university degree (bachelor’s, master’s or PhD) in the field, and a 0 otherwise.

e Mother’s/father’s field. This variable gets a value of 1 if the individual’s mother/father
has a university degree (bachelor’s, master’s or PhD) in the field, and a 0 otherwise.

e Female. This variable gets a value of 1 if a woman, and a 0 otherwise.

e Swedish speaker. This variable gets a value of 1 if the individual’s mother tongue is
Swedish, and a 0 otherwise.

e  Mother’s/Father’s educational level. The level of mother’s/father’s highest educational
qualification. These variables include 7 categories: primary school or no classification
available; high school diploma; secondary-level vocational qualification; lowest tertiary-
level qualification; bachelor’s degree (including polytechnic degrees); master’s degree;

doctoral degree.
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Mother’s/Father’s vocational status. The latest observed socioeconomic class of
mother/father (observations in 1970, 1980, or 1990). These variables include 5 categories:
farmer; entrepreneur; high-ranking official; low-ranking official; worker or no
classification available.

Matriculation examination grade in first language. The highest grade obtained in the first
language test of the Finnish matriculation examination. The variable includes five
categories: improbatur (1); approbatur (A) or lubenter approbatur (B); cum laude
approbatur (C); magna cum laude approbatur (M); eximia cum laude approbatur (E) or
laudatur (L); no grade available.

Matriculation examination grade in mathematics. The highest grade obtained in the
mathematics test of the Finnish matriculation examination. This variable includes 11
categories: B-level improbatur (1) or approbatur (A); B-level lubenter approbatur (B); B-
level cum laude approbatur (C); B-level magna cum laude approbatur (M); B-level eximia
cum laude approbatur (E) or laudatur (L); A-level improbatur (1) or approbatur (A); A-
level lubenter approbatur (B); A-level cum laude approbatur (C); A-level magna cum
laude approbatur (M); A-level eximia cum laude approbatur (E) or laudatur (L); no grade
available.

High school graduation year. This variable includes 6 categories (years from 1991 to
1996).

Type of pre-university region. The type of the NUTS-4 region in which the individual
resided one year before high school graduation year. This variable includes 6 categories;
sparsely populated region; rural region; industrial centre; regional centre; large university

region; metropolitan region.



Figure 1

Geography of the Finnish university system: cities, institutions and fields of study

Nr.  City University institution Fields of study
1 Helsinki Uni. Helsinki Edu, Hum, Soc, Law, Nat, Med, HS, Agr
Helsinki School of Econ. Bus
Helsinki Uni. Technology Tec
Swedish School of Econ. (S) Bus
Sibelius Academy Arts
Uni. Art and Design Helsinki Arts
Theatre Academy Arts
Finnish Academy of Fine Arts Arts
National Defense Uni. Military
2 Turku Uni. Turku Edu, Hum, Soc, Law, Nat, Med, HS
Turku School of Econ. Bus
Abo Akademi Uni. (S) Hum, Bus, Soc, Nat, Tec, Med, HS
3 Tampere Uni. Tampere Edu, Arts, Hum, Bus, Soc, Nat, Med, HS
Tampere Uni. Technology Tec
4 Lappeenranta Lappeenranta Uni. Technology Bus, Tec
5 Kuopio Uni. Kuopio Soc, Nat, Med, HS
6 Joensuu Uni. Joensuu Edu, Hum, Soc, Nat, Agr
7 Jyvéaskyla Uni. Jyvéskyla Edu, Hum, Bus, Soc, Nat, HS, Sports
8 Vaasa Uni. Vaasa Edu, Hum, Bus, Soc
Swedish School of Econ. (S) Bus
Abo Akademi Uni. (S) Edu, Soc
9 Oulu Uni. Oulu Edu, Hum, Bus, Nat, Tec, Med, HS
10 Rovaniemi Uni. Lapland Edu, Arts, Soc, Law

Notes: NUTS-4 regional classification (from 2003) is used in the map. The institution names and field alternatives
reflect the situation for high school graduates from 1991-1996. ‘S’ stands for a Swedish-speaking university
institution. Abbreviations: Edu = education; Hum = humanities; Bus = business; Soc = social sciences; Nat = natural
sciences; Tec = technology; Med = medicine; HS = health sciences; Agr = agriculture and forestry



Table 1
Descriptive evidence of the determinants of field-of-study choice: mean distance to enrol and

similarity with parents’ fields for chosen and non-chosen field-of-study alternatives

2nd
Shortest  shortest
Nr. of distance  distance Parent's Father's  Mother's

Group obs. toenrol  to enrol field field field
Chosen field alternatives 3869 75 206 0.106 0.077 0.043
Non-chosen field alternatives 34821 98 228 0.045 0.027 0.023
Education chosen 546 70 180 0.10 0.05 0.06
Education not chosen 3323 58 175 0.07 0.03 0.05
Arts chosen 118 121 274 0.03 0.03 0.01
Arts not chosen 3751 144 283 0.01 0.00 0.00
Humanities chosen 567 68 199 0.10 0.04 0.08
Humanities not chosen 3302 65 194 0.07 0.02 0.05
Business chosen 422 56 188 0.13 0.09 0.05
Business not chosen 3447 69 198 0.04 0.03 0.02
Social sciences chosen 376 57 188 0.09 0.06 0.04
Social sciences not chosen 3493 67 184 0.05 0.03 0.03
Law chosen 160 100 265 0.12 0.11 0.01
Law not chosen 3709 168 319 0.02 0.02 0.01
Natural sciences chosen 455 71 186 0.09 0.07 0.04
Natural sciences not chosen 3414 72 186 0.06 0.04 0.03
Technology chosen 794 84 231 0.12 0.12 0.01
Technology not chosen 3075 95 249 0.05 0.05 0.00
Medicine/health sciences chosen 291 75 198 0.14 0.10 0.08
Medicine/health sciences not chosen 3578 77 191 0.06 0.04 0.03
Other field chosen 140 115 261 0.06 0.06 0.01

Other field not chosen 3729 147 284 0.03 0.03 0.01




Table 2

Differences in individual observables across fields of study: means of selected variables

Medicine/
Social Natural health
Education Arts Humanities  Business sciences Law sciences  Technology sciences  Other field

Female 0.83 0.64 0.81 0.52 0.75 0.55 0.53 0.22 0.71 0.44
Swedish speaker 0.08 0.03 0.06 0.12 0.10 0.07 0.07 0.05 0.08 0.03
First language grade * 4.89 5.10 5.44 5.00 5.25 5.27 5.04 4.97 5.20 4.97
A-level math grade * 3.68 4.33 4.16 4.50 4.34 4.39 4.84 5.21 4.88 4.27
B-level math grade ? 3.99 3.94 4.55 4.80 4.36 4.79 4.65 4.85 4.64 4.44
Mother's educational level ° 3.20 3.80 3.52 3.54 341 3.89 3.58 3.74 3.71 3.84
Mother's vocational status

Farmer/entrepreneur 0.11 0.10 0.11 0.14 0.11 0.11 0.13 0.13 0.16 0.16

High-/low-ranking official 0.71 0.81 0.73 0.74 0.74 0.82 0.74 0.74 0.72 0.73

Worker/other 0.18 0.08 0.16 0.13 0.15 0.08 0.13 0.13 0.12 0.11
Father's educational level ° 3.27 3.88 3.63 3.99 3.75 4.14 3.82 4.14 3.92 3.86
Father's vocational status

Farmer/entrepreneur 0.20 0.17 0.17 0.20 0.18 0.17 0.16 0.16 0.21 0.24

High-/low-ranking official 0.51 0.64 0.59 0.63 0.57 0.66 0.62 0.64 0.61 0.55

Worker/other 0.29 0.19 0.25 0.18 0.25 0.17 0.22 0.20 0.18 0.21
Type of pre-university region

Metropolitan area 0.14 0.35 0.21 0.32 0.25 0.42 0.17 0.25 0.26 0.26

University region 0.24 0.28 0.24 0.23 0.27 0.31 0.28 0.25 0.26 0.16

Other 0.61 0.37 0.55 0.44 0.48 0.27 0.55 0.50 0.47 0.58

Notes: * Grades from the Finnish matriculation examination. For calculating the mean grades, numerical values are assigned as follows: 1=1; A=2;B=3;C=
4; M = 5; E/L = 6. ® Mother’s and father’s educational levels take values from 1 (primary school) to 7 (doctoral degree).



Table 3
Relative change in the odds of choosing a field associated with an increase in distance to enrol

and similarity with a parent’s field: estimates from a conditional logit model

Basic model
Shortest distance to enrol -0.203 ***  -0.201 *** -0.213  *** -0.212  ***
(/100 km) (0.033) (0.035) (0.032) (0.027)
Parent's field 1131  *** 1165 *** 0.931 *** 0.921  ***
(0.209) (0.185) (0.182) (0.161)
Model with gender interactions
Shortest distance to enrol * Male -0.204  *** -0.214  *** -0.219  ***
(0.041) (0.042) (0.042)
Shortest distance to enrol * Female -0.199  *** -0.213  *** -0.207  ***
(0.045) (0.041) (0.035)
Parent's field * Male 1.381  *** 1.239 **x 9 1282 xwx O
(0.171) (0.181) (0.179)
Parent's field * Female 1.004  *** 0.716  *** 0.679  ***
(0.247) (0.220) (0.197)
Controls included:
Field-specific constants Yes Yes Yes Yes
Demographic variables No Yes Yes Yes
Matriculation examination grades No No Yes Yes
Parental and regional variables No No No Yes

Notes: The estimates are to be interpreted as relative changes in the odds of choosing a field caused by one unit
increases in the variables. The set of demographic variables includes a woman indicator, a Swedish speaker
indicator and high school graduation year. The set of parental and regional variables includes mother’s/father’s
vocational status, mother’s/father’s educational level and the type of pre-university region. Standard errors (in
parentheses) are clustered at the level of 81 high school regions. Significant estimates are indicated by * (p<0.1), **
(p<0.05) or *** (p<0.01). Significant gender differences (p<0.05) are indicated by .



Table 4

Relative change in the odds of choosing a field associated with an increase in distance to enrol

and similarity with a parent’s field: estimates from a conditional logit model

Basic model
Shortest distance to enrol (/100 km)

Second shortest distance to enrol (/100 km)
Mother's field
Father's field

Model with gender interactions
Shortest distance to enrol * Male

Shortest distance to enrol * Female
Second shortest distance to enrol * Male
Second shortest distance to enrol * Female
Mother's field * Male

Mother's field * Female

Father's field * Male

Father's field * Female

Specification

-0.181
(0.027)
-0.097
(0.039)
0.337
(0.147)
1.079
(0.172)

-0.171
(0.043)
-0.191
(0.043)
-0.134
(0.046)
-0.066
(0.061)
0.421
(0.203 )
0.283
(0.171)
1.242
(0.195)
0.926
(0.243)

Short

*k*%

**

*kk

*k*k

*k%

*k%

*k*k

*%*

*k*k

*k*k

-0.201
(0.030)
-0.040
(0.038)
0.312
(0.129)
1.110
(0.181)

-0.192
(0.046)
-0.209
(0.045)
-0.089
(0.053)
0.001
(0.054)
0.402
(0.204 )
0.253
(0.145)
1.346
(0.210)
0.906
(0.242)

Long

*k*%

*kk

*k*k

*k%

*k%

*%*

*k*k

*k*k

Notes: The estimates are to be interpreted as relative changes in the odds of choosing a field caused by one unit
increases in the variables. The short specification includes a field-specific constant, a female indicator, a Swedish
speaker indicator, high school graduation year and matriculation examination grades in first language and math as
control variables. The long specification also includes mother’s/father’s vocational status, mother’s/father’s
educational level and the type of pre-university region. Standard errors (in parentheses) are clustered at the level of
81 high school regions. Significant estimates are indicated by * (p<0.1), ** (p<0.05) or *** (p<0.01). None of the
estimated gender differences in the effects are statistically significant.



Table 5
Relative change in the odds of choosing a field associated with an increase in distance to enrol:

estimates from a conditional logit model with nonlinear distance effects

Model |
Shortest distance to enrol (/100 km)
Linear term -0.149 -0.214  **
(0.108) (0.086)
Quadratic term -0.025 0.001
(0.043) (0.036)
Effect at mean distance (95.4 km) -0.196  *** -0.212  ***
(0.039) (0.029)
Model Il
Shortest distance to enrol (/100 km)
Linear term -0.131 -0.204 *
(0.113) (0.093)
Quadratic term -0.019 0.002
(0.041) (0.037)
Effect at mean distance (95.4 km) -0.167  *** -0.200  ***
(0.042) (0.036)
Second shortest distance to enrol (/100 km)
Linear term -0.105 -0.061
(0.102) (0.106)
Quadratic term 0.001 0.003
(0.013) (0.013)
Effect at mean distance (225.7 km) -0.0908 * -0.047
(0.053) (0.055)
Specification Short Long

Notes: The estimates are to be interpreted as relative changes in the odds of choosing a field caused by one unit
increases in the variables. The short specification includes a field-specific constant, a female indicator, a Swedish
speaker indicator, high school graduation year and matriculation examination grades in first language and math as
control variables. The long specification also includes mother’s/father’s vocational status, mother’s/father’s
educational level and the type of pre-university region. In addition to the individual-level controls, Model I includes
a parent’s field indicator, whereas Model II includes mother’s field and father’s field indicators. Standard errors (in
parentheses) are clustered at the level of 81 high school regions. Significant estimates are indicated by * (p<0.1), **
(p<0.05) or *** (p<0.01).



Table 6
Relative change in the odds of choosing a field associated with an increase in distance to enrol
and similarity with a parent’s field: estimates from a conditional logit model allowing for

heterogeneous own-field effects

Shortest distance to enrol

(/100 km) Parent's field

Education 0.075 -0.161 1.054  *** 1484  ***
(0.100) (0.108) (0.289) (0.518)

Arts -0.218 ** -0.107 2424  * 1.330
(0.079) (0.085) (2.464) (1.620)

Humanities -0.043 -0.190 = 0.333 0.102
(0.076) (0.102) (0.243) (0.279)

Business -0.245 ** -0.149 1.840 *** 1,803 ***
(0.089) (0.110) (0.351) (0.392)

Social sciences -0.254  *** 0287 *** 0572 * 0.696 **
(0.057) (0.081) (0.367) (0.380)

Law -0.337 ***  -0.259 *** 4,729  *** 3589  ***
(0.078) (0.072) (1.764) (1.428)

Natural sciences -0.121 -0.257  *** 0.289 0.436
(0.078) (0.059) (0.260) (0.320)

Technology -0.165 *** -0.164 ** 0.863 *** 0912 ***
(0.049) (0.059) (0.201) (0.217)

Medicine/health sciences -0.139 ** -0.058 1.610 *** 1423 ***
(0.053) (0.100) (0.707) (0.633)

Other field -0.261 *** -0.351 *** 0.496 0.423
(0.068) (0.094) (0.701) (0.540)

Mean effect -0.136 *** -0.190 *** 1.073 *** 1,038 ***
(0.034) (0.039) (0.112) (0.117)

Specification Short Long Short Long

Notes: The estimates are to be interpreted as relative changes in the odds of choosing a field (specified in the left
column) caused by one unit increases in the variables. The mean effect is calculated as the weighted average of the
field-specific effects (field sizes are used as weights). The short specification includes a field-specific constant, a
female indicator, a Swedish speaker indicator, high school graduation year and matriculation examination grades in
first language and math as control variables. The long specification also includes mother’s/father’s vocational status,
mother’s/father’s educational level and the type of pre-university region. Standard errors (in parentheses) are
clustered at the level of 81 high school regions. Significant estimates are indicated by * (p<0.1), ** (p<0.05) or ***
(p<0.01).



Table 7
Relative change in the odds of choosing a field associated with an increase in distance to enrol
and similarity with a parent’s field: estimates from a mixed logit model allowing for taste

heterogeneity

Shortest distance to enrol (/100 km)

Mean coefficient -0.242 *** 0240 *** -0.242  *** t.b.a.
(0.033) (0.037) (0.033)

Standard deviation 0.002 0.004 0.056 t.b.a.
(0.152) (0.189) (0.117)

Exp(mean coef.)-1 -0.215  *** 0214 *** 0215 *** t.b.a.
(0.026) (0.029) (0.026)

Pr(coef. < 0) 1.000 1.000 1.000 th.a.

Parent's field

Mean coefficient 0.568  *** 0.582  *** 0.560  *** t.h.a
(0.102) (0.108) (0.100)

Standard deviation 0.791 ** 0.698 * 0.819  *** t.b.a.
(0.322) (0.387) (0.298)

Exp(mean coef.)-1 0.764  *** 0.789  **= 0.751  **= t.b.a.
(0.180) (0.193) (0.175)

Pr(coef. > 0) 0.764 0.798 0.753 th.a.

Covariance between random coefficients

allowed for No No Yes Yes

Covariance estimate 0.046 t.b.a.
(0.097)

Specification Short Long Short Long

Notes: The random coefficients are assumed to be normally distributed. The short specification includes a field-
specific constant, a female indicator, a Swedish speaker indicator, high school graduation year and matriculation
examination grades in first language and math as control variables. The long specification also includes
mother’s/father’s vocational status, mother’s/father’s educational level and the type of pre-university region.
Significant estimates are indicated by * (p<0.1), ** (p<0.05) or *** (p<0.01).



