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Introduction
In November 2016 the Finnish Ministry of Education and Culture published a press release stating that “the ministry and Finnish universities have agreed to abandon entrance
examinations requiring long preparation times by the year 2018” (Ministry of Education
and Culture 2016a). According to the release the current mechanism for student selection
is inefficient and overly burdensome on the applicant. The ministry suggested that universities should start utilizing high school’s end exam – the matriculation examination –
on the basis of student selection. The conceivable benefits of this would include a standardized way of assessing one’s ability, faster transition from high school to university and
a more just and predictable system for the applicant.
A lot of research has been put into determining how well an individual will perform in
university. The question is important both from the university’s point of view and from
the society’s. The university is concerned with getting the best possible students and for
the society it is beneficial to have its brightest minds acquiring human capital regardless
of their wealth or any other factors unrelated to one’s ability. The admission procedure
should also be swift and efficient so that future students would not have to spend many
years between secondary and tertiary education. High school’s end exams come in two
different sorts. One type is a general aptitude test such as the SAT used in the United
States or the Swedish högskoleprovet also known as the Swedish SAT. The other one is
a curriculum based end exam such as the matriculation exam in Finland. The difference
is that in curriculum based exams the different parts of the exam are comprised of distinct
subject matters whereas general aptitude tests measure more general type of ability with
segments usually testing knowledge in mathematics and one’s mother tongue.
In this thesis I will investigate how well matriculation examination predicts university
performance for students of social sciences and law. I will both consider study pace and
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the grade point average when valuating performance. There is a distinction in the extensive and intensive margins. Since the admission is partly based on initial points awarded
from the matriculation examination that creates the extensive margin – some applicants
are admitted in and some are left out based on their performance in high school. When I
estimate the impact of matriculation exam score I do it on the intensive margin. For the
students who are let in to the faculty of their choice I am able to study how well their past
performance predicts success in the academia.
Because of differences in high schools’ end exams, the findings on their predictiveness
on later performance in university are not fully applicable in every context and country.
Although the matter has been studied extensively in the United States, evidence from
Finland is scarce. Therefore, especially with the ongoing change in the admission procedure, I feel that it is important to bring these findings into light.
The structure of the thesis is the following. First I will provide an overview of the relevant
literature on student selection. I’ll start by introducing the basis for evaluating admission
decisions and then I’ll present some findings in different countries. In the same section I
also present theoretical and institutional framework for student selection. This is followed
by a more throughout review of the statistical methods used in literature and in this thesis.
In the third chapter I will describe the data used and go into more detail describing the
particularities of the data with regard to university system and especially Finnish higher
education. That is followed by the results. Last chapter concludes.

Literature Review
In this section I will provide a brief overview of the relevant literature concerning student
selection. The focus is mostly on how student’s performance in the university can be
predicted from characteristic that are observable in the admission phase. Usually that
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means investigating how well the SAT – a standardized test used in the United States –
predicts achievement in the university. In addition to that I will introduce studies that
have been conducted in Finland and Sweden focusing on the validity of high school’s end
exam used in student selection.
There exists a vast literature that concentrates in understanding academic performance
and its determinants. Due to ruling admission criteria, the research has focused mostly on
the predictive power of general aptitude tests like the SAT. The typical procedure is to
examine how much inclusion of the SAT score in a model explains the variance in a
student’s university grade point average (GPA) compared to a restricted model with high
school GPA and background characteristics as explanatory variables. Betts & Morell
(2009) found in their study that the estimates for SAT scores and past high school success
are statistically highly significant when university GPA is used as the dependent variable.
However much of the variation in the university GPAs is left unexplained with an adjusted 𝑅 2 of around 0.28 in a model including SAT scores and high school GPA. Quite
interestingly, the teacher-pupil ratio in the student’s high school or the teacher’s education
level did not show a positive link with the GPA. When including additional background
variables the GPA prediction improves substantially. With the same SAT scores and high
school GPA women tend to earn higher GPAs in the university than men while students
coming from economically disadvantaged areas perform worse. The authors’ stress that
omitted variable bias may be responsible for observed variations across sex and ethnicity.
Also as the high school GPA is not a standardized test but rather given locally, it may be
correlated with the error term.
In a paper by Cohn et al. (2004) predictive power of the SAT, high school GPA and class
rank on individual student’s college GPA were assessed. The class rank was obtained
from how well a student performed in high school compared to her class. Including both
the high school GPA and class rank, the explanatory power of the model did not increase
much since they are quite highly correlated. When controlling for ethnicity and gender
they showed that the SAT score and high school GPA are both statistically significant at
the 1 % level and about 38 % of the variance in the college GPA scores were explained
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by the model. In addition when the SAT score was dropped from the regression equation,
the coefficient for non-white students became statistically significant and negative. Hence
they conclude that the SAT is a good criterion for scholarships since a major goal of
scholarships is to aid those who would most likely perform well at college.
The validity of the SAT as a predictor for university success has also encountered some
criticism. Rothstein (2004) criticizes the methods employed in most of the SAT validity
studies. Validity is usually determined by the goodness-of-fit of an OLS model where
university GPA is explained by the SAT score and a vector of other admission variables
(typically just the high school GPA). Following Rothstein:
𝐸(𝑦𝑖 |𝑋, 𝑆) = 𝛼 + 𝑋𝑖′ 𝛽 + 𝑆𝑖 𝛾
where the left hand side of the equation is university’s assessment of student 𝑖’s preparedness for college conditionally of his SAT score 𝑆 and other admission variables 𝑋.
Typically the SAT’s importance is determined by two statistics where the goodness-offit is measured as 𝑅 = √𝑅 2. Its raw validity is the fit of a model where the coefficient for
other admission variables 𝛽 is forced to equal zero and its incremental validity is the
increase in fit an unrestricted model provides compared to a model that forces 𝛾 = 0.
Rothstein found out that for the sample of University of California freshmen, usual methods gave SAT a raw validity of 0.490 and incremental validity of 0.055. However selection bias overstates the validity. When the model is respecified the incremental validity
drops to 0.044 and when background variables are included it diminishes even more. According to Rothstein exclusion of background variables inflates the perceived validity of
the SAT.
The probability to graduate determined by past performance is studied less often. In a
study focusing on German university students, high school GPA was affected the probability to graduate significantly and for some of the fields the effect was rather high: for
chemistry and medical students a 1 point increase in high school GPA increased the probability to graduate by almost 29 percentage points (Danilowicz-Gösele et al. 2014).
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Only few studies on the predictive power of past performance have been conducted in
Finland. Unlike in the US, students take a curriculum based test, known as the matriculation examination, at the end of secondary education. The SAT is a general aptitude test
whereas the matriculation exam is based on the individual subjects taught at the high
school. Arguably both types of tests measure the individual’s preparedness for university
but possibly depending on the field of study, taking a test in high school based on that
subject provides a better estimate of the suitability. That limits the usefulness of US studies in the Finnish context to a certain extent, but comparing these two types of exams is
out of scope for this paper.
One key limit for research done on the SAT is its external validity. In the United States,
college typically lasts from two to three years and majority of the students do not proceed
further in the academia after their Bachelor’s degree. Most of the studies also have first
year GPA as the dependent variable and while that most likely indicates performance
throughout studies it might not encompass the whole picture. This can be seen in a study
by Rantanen & Liski (2009) who found the correlation between study credits after one
year and after three years to be just 0.51 (Figure 1 in the appendix) among Finnish polytechnics students.
Also the financial aspect of studying differs somewhat in Finland. In the universities there
are no tuition fees and the students are eligible for a state sponsored student benefit. Many
of the students finance their education by working part-time. In 2015 almost half of the
students worked whilst carrying out their studies (Statistics Finland, 2017a). These factors
could slow down the general study pace. However one additional cost for studying is also
the opportunity cost – instead of spending a prolonged time at the university the students
could enter the labor force and enjoy the wage premium provided by the higher education.
This could also explain some of the differences in average study paces across countries.
The income distribution in Finland is more centered than in the United States for example
where the financial benefit from education is larger at least in some of the fields. These
vast differences in costs and benefits of education across countries are good to bear in
mind when evaluating different studies.
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Moreover many of the studies conducted in the United States have control variables for
racial minorities and school quality which do not necessarily serve the same purpose in
Finland. In Finland some high schools are considered more prestigious than others and
they are more selective in choosing their students. However whether they are better than
average high schools is debatable. Tervonen (2016) has shown that attending a so called
elite high schools don’t have a systematic positive effect on learning outcomes as measured by matriculation exam results.
Häkkinen (2004) studied how entrance exams and past performance predict university
GPA and study pace for students in engineering, social sciences, sport sciences and education. She found that entrance exams provide a useful prediction of student’s achievement in the fields of engineering, social sciences and sport sciences but for education,
initial entry points seem to be more useful predictor. Quite interestingly observable factors accounted for only 15 % of the variation in the student achievement. The same phenomenon is detected in other validity studies as well and it’s most likely due to small
variations in the admission characteristics for enrolled students.
Rantanen (2004) researched polytechnics students and found that depending on the field
of study, the grades from the matriculation exam can be highly predictive of the study
performance. The relationship is not linear so that in the extreme ends of the grade spectrum the predictive power weakens. The best predictor is the average of grades but some
individual subjects stand out. Interestingly the predictive power of the first foreign language (usually Swedish) outdoes many other subjects such as mathematics and literature.

Institutional Background
From a student’s perspective a university provides an educational good that increases her
later income either through human capital accumulation or signaling. The costs are tuition
fees and forgone income when studying. The objective function of the universities is not
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well established in the literature. It could be argued that the universities are neither companies maximizing their profits nor completely benevolent institutions maximizing the
social value but rather a mix. Gary-Bobo and Trannoy (2008) have utilized these two
distinct cases in modelling efficient student selection. Their model is based on the assumption that heterogeneous individuals apply for higher education since it grants them
a wage premium in later life. They compare different cases varying for symmetry of information and the existence of perfect capital markets. In the case of non-profit university
with perfect information and perfect capital markets there is no need for sorting the candidates on the basis of entrance examinations but the socially efficient selection is done
purely through pricing. They introduce asymmetric information in the form that universities can observe the ability of the applicants from the entrance exam which score is not
disclosed publicly. The students are not aware of their ability compared to other applicants so the optimal policy includes setting a tuition fee depending on the quality of the
applicant. If the student is highly desired from the university’s perspective the optimal
tuition fee can be even negative. What matters is the precision of university’s assessment
of ability.
Gary-Bobo and Trannoy (2008) also examine the case where students have perfect
knowledge of their ability but are credit constrained at the same time. Also in this situation
the price does not work as an efficient sorting device but some sort of subsidizing is required. The authors’ stress that this is not because of redistributive motives of the university but the argument is efficiency and social surplus: some high-ability individuals who
are borrowing constrained would be deterred by the price.
The lack of information and credit constraints facing prospective students make a convincing story. Even if the exam scores are publicly available, the information from those
is at best quite noisy and one-sided. The skill-premium in wages caused by higher education can also have heterogeneous effects due to other factors than ability – something that
is not possibly observable before education. Also the assumption of borrowing constraints
seems reasonable. For credit providers’ future human capital is not the preferred form of
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collateral so that the price of credit would seriously hinder education of high ability students or it would not be available at all.
The extreme case of a completely benevolent non-profit university might be a good abstraction of reality. As Winston (1999) states a nonprofit firm is allowed to make profits.
The key distinction is that in a nonprofit there cannot exist an outsider to whom the company distributes profits as for-profit companies do to their shareholders. Of course it is
possible to work around that by inflating the prices paid to some inputs such as director
salaries which could serve as a rationale for high tuition fees. Although that sort of actions
most likely take place, a nonprofit still has some ultimate goals and it is reasonable to
expect that also the managers share them to some extent. What seems to be the driving
ideology for the university is its “prestige” and how it ranks compared to other institutions. Usually when universities are compared in published rankings the focus is on the
research they conduct. In this sense the underlying business logic differs from a for-profit
firm: in many instances it is reasonable and profitable to subsidize its customers – the
students – so that the price they pay can be even lower than the cost they incur to the
university. This is also caused by the fact that the students are not just customers but
irreplaceable inputs in the production.

University System in Finland
During the history of university education in Finland the admission criteria have changed
to suit the needs of the era. Historically a student is eligible to apply for a university once
he has completed secondary school’s end exam – the matriculation exam. Till the 1930’s
all eligible students were admitted in. This led to a huge increase in the number of students
and sparked worries if the future graduates would find a profession corresponding to their
education. In some fields of study practical limitations arose like in medicine where students had to queue years before they were able to conduct clinical trials in hospitals (Nori
2011).
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In response to these problems in 1930’s some faculties began limiting the number of students admitted – a method called numerus clausus. The most common practice was to
base the selection on the grades of the matriculation exam and entrance exams were used
in few faculties. During the 1960’s and 70’s the number of eligible students rose rapidly
and faculties free of numerus clausus were starting to be overcrowded with students and
were forced to start limiting the number of admitted students (Nori 2011).
Although currently the amount of new secondary school graduates is roughly equal to
the number of starting positions each year a vast majority of the graduates are unable to
secure future schooling in the year of their graduation. In 2016 just 27 % of the graduates
were admitted in tertiary education with 16 % continuing their studies in a university
(Statistics Finland, 2017b).
In Finland there are no admission or tuition fees which partly makes the demand for university education high. The Faculty of Social Sciences – one of the largest in the University of Helsinki – had 6068 applications in 2015 compared to the total number of starting
positions 310. The number of admitted students is limited mainly through entrance exams.
Since competition is fierce, many do not bother coming to the examination session so that
in 2015 3037 prospective students attended the exam making the final admission rate 10
% (University of Helsinki, 2016a). In some faculties the competition is even more intense.
The high demand for tertiary education combined with an admission policy that is primarily based on one-off entrance exams has resulted in a situation where it is common to
apply to one’s favorite program multiple times before allowed in. In the Faculty of Social
Sciences the mean age of admitted students is 23 (University of Helsinki, 2016a). However the distribution of age is skewed by more elder students. In my dataset the mean age
for social sciences students admitted in 2011 and 2012 is 22.6 with the median at 21 and
third quintile placed at the age of 24.
The government is the main funder of universities in Finland. In 2015 University of Helsinki received 60 % of its funding from the government and 35 % from external sources
such as private foundations and individuals but also including some government affiliated
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organizations such as The Academy of Finland which was the single largest funder after
government’s core funding. The rest 5 % came from university’s investment income
(University of Helsinki, 2016b). The core funding from the government is based on a
number of different variables divided into two groups for education and research. Biggest
weight is on the number of graduates and doctorates but also the number of articles published in peer-reviewed journals influence the funding as seen in Figure 2 in the appendix.

Methodology
In this section I will first introduce methods commonly used when student selection is
evaluated and discuss their strengths and possible shortcomings. After that I will explain
the methods employed in this thesis and provide some justification for those choices.
Much like with any statistical analysis there are four essential components to be considered. In the case of predicting study performance Lyrén (2008) defines them as the sample
of students, a predictor variable, a criterion variable and a measure that relates the criterion to the predictor.
The choice of the sample determines to a great length how the results should be inferred
and can they be generalized into another setup. According to Lyrén the relevant question
is from which study programs are the students sampled from: should they be sampled
from a few programs that are supposed to be representative of the underlying population,
or should the sample be drawn from the population regardless of the distribution of study
programs. As the study programs considered here are inherently so different I will treat
them separately instead of defining a single student population. The second point to consider has also to do with selectivity. Since university education is not a random assignment but applicants pick their favorite universities and the universities choose their favorite applicants, it is expected that the range of initial scores is much narrower for the
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students than for the applicants. That restriction in the range will lead to an underestimation of the parameter of interest. However there are techniques to adjust the results for a
restriction of range.
The choice for the predictor and criterion variable also has its own concerns. With the
predictor it is naturally desired that it has relevance to the criterion – the performance in
the university – and it is something that can be used in determining admittances. Both the
entrance exam and high school’s end exam meet those two conditions. Some studies have
also raised the issue to utilize some demographic variables found statistically significant
in student selection but the fairness of that is at the minimum questionable. As for the
criterion, university performance is not a well-defined concept. Two most obvious metrics are the study pace and the grade point average, but also dropout rate or student satisfaction could be used depending on what is wanted to know. Also timing should be taken
into consideration. In most of the US studies student’s GPA is measured after one year of
studies. While that undoubtable provides valuable information it can be argued that it is
a bit shallow for the basis of admittance. The first year of university and new requirements
may come as a shock for some of students compared to high school which could cause
them to underperform. Also in Finland as the overwhelming majority aims for the Master’s degree with a target time of five years, the performance after one year might not be
the best criterion for validity.
Lastly Lyrén (2008) considers different measures for relating the predictor to the criterion. In almost all of the validity studies the investigated measures are correlations and
coefficients of linear regression models. Next I will introduce the methods used in this
thesis.
Following in the footsteps of previous literature on validity and determinants of university
success, I define two simple regressions with one having the number of credits as the
dependent variable and the other regressing the GPA on explanatory variables. We are
both interested in determining the predictive power of entrance exam and past performance on university GPA and the number of credits obtained. Since success in the first
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year of university does not say much about the coming performance I have selected both
GPA and accumulated credits after four years of enrolment as the dependent variables.
For predictor variables I use initial points gained from the matriculation exam and the
rank of the entrance exam. Later the variable initial points is replaced with the scores
from different subjects in the matriculation exam. From that it is possible to observe how
different subjects like mathematics or literature relate to university performance and how
much relative weight should be given to different grades.
Students enrolled in a university in Finland are quite homogenous group so that it can be
suspected that some background variables used in foreign studies such as ethnicity (for
which mother tongue could be used as a proxy) would be possibly biased due to a small
sample size. Moreover I do not possess information on the financial background of the
applicants. I suspect that for males obligatory military service explains partly lower accumulations of credits which can be treated with a dummy for non-attendance.
The sample is selective in a sense that we are predicting outcomes for a population of
applying students while we can only observe students who are enrolled. However as the
universities are doing their selection based on the observable variables, we are also interested just in determining the predictive power of past performance and entrance exams.
Since students are selected on the basis of both the matriculation exam and the entrance
exam (which are likely to be correlated) the range of ME scores for enrolled students is
narrower than for the whole pool of applicants. This restriction might reduce the estimated
correlation between matriculation scores and the dependent variable. Ideally when we
want to assess the predictive validity of a test, its values should be sampled randomly
from the pool of applicants. However in our case the students are selected based on the
same variables of which we want to investigate the predictive validity. Luckily I have
information on the applicants who were not admitted as well.
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The usual way of correcting a restriction of range is known as Thorndike’s Case II which
gives the unrestricted correlation as

𝑅̂𝑋𝑌 =

𝑆𝑋 𝑅𝑥𝑌

1
2
2
2
2
2
(𝑆𝑋 𝑅𝑥𝑌 +𝑆𝑥 −𝑆𝑥 𝑅𝑥𝑌 )2

where 𝑅 is the correlation, 𝑆 is the standard deviation and subscript 𝑥 indicates a restricted
variable whereas 𝑋 means that it’s formed from unrestricted range.

Data
In this section I will first describe the data I am using on a general level. After that I will
discuss the institutional setting in more depth and how the sample of students differs
from students in other faculties and universities. Finally I show some descriptive statistics and motivate the use of different variables.
The data that I am using comes from the applicant registry of the University of Helsinki
(University of Helsinki, Admission Services) and from the student registry (University of
Helsinki, Student Services). I received data on all of the applicants who applied to different faculties in the years 2011 and 2012. For those who got in I have combined their
information from the student registry that contains information on all courses they have
taken. Here I am focusing on individuals who applied to the Faculty of Law and the Faculty of Social Sciences. The total number of applicants is 4152 for law school and of those
ultimately 392 were admitted. For the Faculty of Social Sciences there were in total 8535
applicants of which 4156 were unique. 546 students were admitted.
The admission data received from the Admission Office contains information on the applicant’s gender, nationality, mother tongue, home municipality, whether he or she has
gone through the matriculation exam and the year of the exam. In addition the data table
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has entrance exam points for those who took the exam and matriculation exam scores for
those who have passed it. Lastly there is a unique surrogate key for those applicants that
can be found in the student registry.
The data from the student registry is more comprehensive and is contained in four different sheets. The extraction was made the following way: first a group of people that applied
to a specific faculty in specific year were determined. Then for those people all the information found in the student registry was extracted. After that a new group of applicants
was created by changing the application year and faculty and again for them all the information in the registry was extracted. Due to this I received some duplicates: some individuals applied in different years or to different faculties. I also received information on
applicants that were not relevant for this exercise: some of the applicants had completed
courses or degrees in other faculties before they were admitted in to the one I’m concentrating on and those records were also included in the dataset. Records were also found
for those who did not get admitted in but had studied something before or after the application year.
In the first sheet I have information if the applicant has registered as present or absent in
the University of Helsinki and the corresponding year and term (spring or autumn). Again
as this is from the student registry I have for some of the individuals records years before
the application year since they have been University of Helsinki students in another faculty then. The second sheet contains all the study programs the applicant is entitled to
enroll. The information is on program level and has information on the faculty, major,
degree program and its extent: Bachelor’s or Master’s degree. There is also a note if the
person has completed the program or graduated from the university. In addition it includes
the student’s age at the start of the program, date the admission was granted, when it was
completed and when it was really started. Also the criterion used for admittance decision
is shown: whether it was based on entrance exam, matriculation exam or both.
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In the third sheet I have information on all of the courses or degrees the applicant has
completed in University of Helsinki or in some other institution and recognized by University of Helsinki. The information is on the level of facts having such attributes as the
name of the fact, whether it is a course, a study module or a degree, and if it is a course,
which study module it belongs to. After that there is mention if it’s completed or recognized, the date of the fact, the amount of study credits and the grading. Each of the different courses have also an identifying key. Using that I am able to link to another spreadsheet having information on the organization that has offered it. It shows the faculty in
question, if it has been a joint course with some other instance and what has been the
faculty’s role in arranging the teaching.
Since the data received from the student registry is unsorted and includes everything that
can be found on individual applicants, even before they applied, if they have some existing degrees or gained admittances, I have to be careful when determining who exactly
were let in. I did this by combining the data on study rights with the applicant data and
subset that conditional on the start date of the studies and that the study right was granted
by a right faculty. This yielded quite accurate results although not perfect ones. In 2011
there were 198 applicants who were admitted in the Finnish speaking program at the Faculty of Law in Helsinki while I got 193 individuals with my specifications. In 2012 the
real number was 199 which is the same as in my dataset. The missing 5 individuals are
probably caused by not starting their studies right away but instead postponing them. As
a result for the analysis on the Faculty of Law my dataset contains 392 individuals.1 For
Faculty of Social Sciences I have 261 students in my 2011 sample and 300 individual
students in the latter one. In 2012 there were 337 starting positions in social sciences so
my figure is considerably lower than that. I reckon it is also due to postponing the start of
studies.2

1

Official admission figures from http://www.helsinki.fi/oikeustiede/opiskelijaksi/valintakokeet/indexuusi.html
2
Faculty of Social Sciences admittance figures from: https://www.helsinki.fi/fi/opiskelu/hae-opiskelijaksi/tilastoja-opiskelijavalinnoista#section-19437
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University of Helsinki
In relation to this thesis, it is worth considering the institutional framework in more depth.
As mentioned before, a certain amount of carefulness is required when drawing parallels
from studies conducted in different countries. First compared to US, Finland has in many
ways different university system with different student population. Continuing from there
in this thesis I have selected a unique subset of Finnish students: those studying in University of Helsinki and of those I have further concentrated on the ones studying in faculties of law and social sciences.
University of Helsinki is arguably the most prestigious university in Finland. In Academic
Ranking of World Universities 2017 it was the only university in the country to make it
to the top 100 (Shanghai Ranking Consultancy, 2017). It attracts applicants from the Helsinki region but also across the country. For most of its faculties, gaining admission is
much harder than for other universities: in order to get in the applicant has to score considerably higher points in the entrance exam. Moreover when I focus on the faculties of
social sciences and law, I am selecting a quite specific subset of the University of Helsinki
students. Both law and social sciences are popular among students and the yearly admission rate for both is well under 10 % and the average number of attempts before getting
in is three. Compared to some other faculties where gaining admittance is much easier it
could be argued that this sample is more motivated in their studies.
Statistics Finland have done a survey on students who started university in 2010. Five
years later in 2015 they were asked whether they have completed their Bachelor’s or
Master’s degree or if they are still studying. The data is on regional and faculty level.
Social sciences appear as their own item in the data but law school in bundled up with
business and administrative sciences. Hence I am able to compare graduation times in
aforementioned faculties with other ones and Uusimaa Region (where University of Helsinki is situated) with rest of the country. The data doesn’t exhibit much regional variability: for social sciences the share of people with Bachelor’s degree is 65 % both in
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Uusimaa and the whole country. For the bundle of law, business and administrative sciences the shares are 72 % for Uusimaa and 67 % for the whole country. When comparing
to other fields of study bigger differences arise. In the whole country 56 % of the students
had a Bachelor’s degree with the lowest figures in information and communications technology (36 %) and natural sciences (39 %) (Statistics Finland, 2017c).
These differences in fields of study and region naturally limit the conclusions that can be
drawn from subsequent findings. It is important to bear in mind throughout this thesis that
even in the context of Finland, focusing just on the University of Helsinki, and in particular to the Faculties of Law and Social Sciences gives us most information just on these
two special cases.

Data & Main Variables
Here I present some descriptive statistics on the university students to give an overall
picture and to justify the methods employed later. I will use the approach of Lyrén (2008)
and divide the section into different segments based on how they will be used in the forthcoming analysis. This means I will investigate separately criteria variables, predictor variables and also possible control and background variables in order to provide some statistical basis in addition to the theory for the later regression analysis.

Dependent Variables
As discussed earlier the criterion variable – or the dependent variable – is used as a proxy
for university performance that is not a well-defined concept. It could include measures
such as student satisfaction or an increased probability of continuing studies as a postgraduate, but as I have data only on the courses taken and the degrees completed I have
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to ignore such options. Therefore the criteria related to performance are the study pace
and the grade point average.
In many of the other studies the number of credits after the freshman year is used as a
measure for study pace. When plotting the number of credits gained in the first and fourth
year, no apparent relationship is visible. I have removed people who have graduated in
the second or in the third year and therefore do not have any credits in the fourth year. I
also cleaned out students who were absent at least half of their first or fourth year. The
plotted result can be seen in Figure 3. For law school students no apparent relationship is
visible. Most of the students gather around 50 credits in their first year but during the
fourth year huge differences in study pace are evident. It is not surprising when considering that obtaining a master’s degree is long process taking typically at least five years that
students with varying time preferences would want to complete their courses at the same
time. With a crude simplification the students could be divided into those who tend to
procrastinate and leave mandatory assignments to the last minute and to those complete
courses and assignments well in advance. Due to this, one year of studies and courses
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completed in that period could be too narrow time frame to really assess the study pace
of the student so that a longer view would be preferably.

Figure 3
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The same applies for the Faculty of Social Sciences students. For them the relationship is
a bit stronger with a correlation around 0.2. For them there is a huge number of students
without any credits gained in the fourth year. This could also hint that many of the fourth
year students are already working full time and don’t have the time to attend any university courses. Also what is notable is number of students not gaining any credits in their
first year and accelerating the pace after that. It suggests that a student’s study pace can
vary greatly in different years. It is quite reasonable when considering that the living situations change also. One year you could be working or doing organizational work so that
you have to catch up in the subsequent years or vice versa.
Figures 4 and 5 have graphs on the cumulative number of credits after one and four years.
For those I have used the full sample of students regardless of absent years or graduations.

Figure 4

20

Figure 5

Although it is not one to one, the relationship is a lot stronger when the number of cumulative credits is concerned. With the whole sample of 392 law school students, the correlation between cumulative credits after first and fourth year is around 0.5. Also with
whole sample of social sciences students the relationship is stronger with a correlation of
0.66. This gives more credibility for using first year measures as a proxy for success as
done in many of the other studies. But as I have data on later years, I do not have to settle
on that. This also lends evidence to the fact that study pace varies greatly on yearly basis
which could be explained by time preferences or work commitments as discussed earlier.
Another proxy for university performance that I am using is the GPA. I have formed the
student GPA by weighing their grades with the credits awarded from the respective
courses and then dividing it with the sum of credits. Courses that were graded either pass
or fail or did not have a registered graded were neglected. In Figure 6 I have plotted the
relationship of first year GPA and the GPA after four years for the law school students
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and for the students in the faculty of social sciences. The GPA seems to be more persistent
compared to the credits but for most of the students it decreases after the first year in law
school. That can be seen in the cases that are below the diagonal line. It is not really
surprising as usually university courses tend to get harder the further one progresses and
the likelihood to get a grade below one’s grade point average increases. However as we
can see in the case with faculty of social sciences it is actually more common for the GPA
to increase after the first year which is interesting. The relationship is also stronger with
a correlation of 0.87. As with the credits it is common to use the freshman GPA as a
measure for university performance. The measure seems to be quite stable but because of
the downward trend at the law school I am using the fourth year GPA as my criterion
variable. In addition from viewpoint of the university it is important to aqcuire students
who will excel also after a few years so the GPA after four years is more suitable criterion
for that.
Lastly another possible criterion for success is the time to completion. From the society’s
perspective this could be the most prominent one. Since my newest cohort started their
studies in the fall of 2012, they had studied for only four full years when I acquired the
data. For a combined Bachelor’s and Master’s degree the recommended study duration is
five years and for seven years student in Finland is eligible for a government provided
student benefit. For that and other reasons many of the students do not feel a need to rush
their studies. In my sample 43 law school students out of 392 graduated during the first
four years of their studies. For the faculty of social sciences the number is 28 out of 561.
As the number is quite low and many of the students don’t have strong incentives to
hasten their studies, it would be dangerous to draw any far-reaching conclusions from it.
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Therefore I refrain from investigating it further but it is something that could be the most
interesting finding from both the viewpoints of the university and the society.

Figure 6
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Predictor Variables
As Lyrén (2008) points out a predictor variable is something that can be linked to the
criterion variable and that can be also used in the admittance process. In my sample two
objects satisfy these conditions: the matriculation exam and the entrance exam. Both the
faculty of law and of social sciences utilize the matriculation exam when selecting new
students. Based on different weights for individual subjects they calculate initial points
for each of the applicants that have successfully passed the exam. I will use the initial
points calculated by the university as well as scores from individual matriculation exam
subjects as my predictor variables.
The law school applicants were awarded initial points based on their matriculation exam
scores. During year 2011 and 2012 the maximum number of initial points granted was
32. The amount depended on the subject and the given rank. Subjects with the largest
weight were mother tongue (comparable to literature section in the SAT’s), general studies subjects (e.g. history and biology), second national language, advanced mathematics
and advanced level foreign language. Lower weight were given to intermediate mathematics and intermediate level foreign language. Points given for the subjects in the higher
weight class ranged from 8 to 2 and for those in the lower class from 5 to 1. What makes
it interesting, unlike in many other faculties, all the possible subjects are taken into account when calculating the number of initial points. If for example, some subject are considered easier than others to excel, one should choose it for the final exam although it had
not any relevance to his future studies. However as the matriculation exam scores are
normalized, there should not be many low hanging fruits left due to competition against
others. Out of 4152 law school applicants 289 had not completed the matriculation exam
and their initial score was zero. Out of those only one student was admitted in. When
examining initial points for those who have passed the matriculation exam, the mean for
rejected applicants is 16.77 and for those admitted 21.45 for law school applicants and
respectively for social sciences applicants the figures are 16.20 and 23.14.
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Figure 7

The same kind of system with initial points is also used in the faculty of social sciences
although the maximum amount of initial points is 40. In Figure 7 I have plotted the initial
points of applicants to both faculties and separated them on the basis whether the applicant was admitted in or not. When inspecting the distribution it seems that in general
individuals with higher initial points are admitted in which is not surprising since it is
used as an admission criterion. This demonstrates the issue regarding extensive and intensive margins. Since the admission is partly based on the initial points – creating the
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extensive margin – we cannot directly infer how well past performance predicts the success in the university – the intensive margin. Also at least in the case of social sciences a
considerable number of students with little or no initial points are let in. It seems that
changing the admission criteria to favor matriculation exam more would affect the student
population although it might not be a drastic change.
The other predictor variable is naturally the entrance exam. Entrance exams can vary a
lot in difficulty from one year to another and unlike the matriculation exam, the results
are not standardized. Therefore the score required to get admitted can also fluctuate making different cohorts incomparable in that regard. Hence I will form a rank variable that
measures applicant’s performance in the entrance exam in relation to others. The variable
is created by the following formula:
𝐶𝑙 + 0.5𝑓𝑖
× 100% = 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒 𝑟𝑎𝑛𝑘 𝑓𝑜𝑟 𝑋
𝑁
where 𝐶𝑙 is the count of all scores less than 𝑋, 𝑓𝑖 is the number of scores equal to 𝑋 and
𝑁 is the number of examinees in the sample. The ranks are created separately for each
cohort.
I will also create a rank variable for matriculation exam success with the same specification. As the matriculation exam is standardized, the absolute value of initial points already
tells how well one has performed against his peers. However a percentile ranking variable
is easier to interpret. Hence I will also include that in my analysis.
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Control & Background Variables
In this section I will introduce different control and background variables used in this
thesis. First of I am using the number of absent semesters as a

Years

A

B

ters and before the start of the year one has to register as pre-

0

337

479

sent for at least one of the semesters in order to participate in

0.5

27

48

1

21

15

1.5

2

3

2

4

1

control variable. The full academic year consists of two semes-

the courses offered. In Table 1 the amount of absent years is
presented for law and social sciences students. The former ones
are denoted by “A” and the latter ones by “B”. Here one year
consists of two semesters so that being absent for one semester
counts as 0.5 years. As seen in the table a vast majority of stu-

Table 1

dents have not been absent a single semester. However quite a few have been absent for
at least some time so that it can have a substantial effect on the estimates if not taken
into account.
In addition I have the gender of the student as a background variable. Of the law school
students roughly one third is males (126) and in the social sciences faculty the proportion
of males is the same with 198 individuals. When comparing the study pace between males
and females, the latter group tend to have gained more credits after four years of studying.
Due to conscription many males have to abandon their studies for at least a half year.
Usually when that happens, the students do not register as being present so that effect
should be captured in the absentee variable.
The data in fact suggests that males tend to be absent more whatever the reason is. Females are on average absent 0.07 years as for males the figure is 0.21. However there can
quite likely be some other unobservable factors that are related to gender and have impact
on the study pace. When regressing cumulative credits after four years on gender and
absent years it seems that in the case of law school students, differences in study pace
between genders is mainly due to absent years.
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Effects of Gender and Absence on Study Pace
Model 1
Model 2
244.70
192.71
(Intercept)
(3.96)***
(3.84)***
-5.40
-24.05
Gender
(7.02)
(6.23)***
-53.08
-86.07
Absent Years
***
(9.87)
(12.01)***
R2
0.08
0.11
Adj. R2
0.07
0.11
Num. obs.
391
546
RMSE
63.54
69.81
***

p < 0.001, **p < 0.01, *p < 0.05

Table 2

Table 2 shows the regression results. In Model 1 the law school students are presented
and in Model 2 we have students of social sciences. One year of absence predicts around
53 fewer credits after four years for law school students which is a bit less than the average
yearly study pace. For social sciences students the impact is considerably larger: being
absent one year predicts 86 fewer credits after four years – much more than the recommended yearly pace of 60 credits. Either students who have been absent for one year tend
to be absent additional terms or their study pace is slower throughout. Gender itself is not
statistically significant for law school students but for social sciences students it is statistically significant and the impact is quite large: after four years of studies males have on
average 24 fewer credits than females. Also the GPA seems to be related to gender. In the
case of law school students the effect is not overly exaggerated with females having
roughly the same GPA as males (3.42 compared to 3.35) after four years but for the students of social sciences the effect is more pronounced: on average the GPA is 0.37 points
higher for females than for males (3.54 compared to 3.17).
One background variable is the student’s age at the start of his studies. The mean starting
age at the faculty of law is 22.0 with it ranging from 18 to 49. For social sciences the
distribution of age is very similar with a mean of 22.6. Using age as control variable
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possibly does not have much impact since it is highly clustered in a small range with 85
% of the law school students being under the age of 25 at the start of their studies (77 %
in the faculty of social sciences).
I also have information on the student’s domicile at the time of application. It is possible
that students who are willing to move to Helsinki from a distant municipality are more
committed in their studies and thus earn more credits and a higher GPA. However the
reasoning can go both ways: students who do not have pre-existing networks might have
harder time getting adjusted living in a new city. I will form a binary variable that gets a
value of 1 if the domicile at the time of the application is located over 100 kilometers
from Helsinki and 0 otherwise. It should be noted that in the case of law school students
many are from Helsinki or some nearby municipalities. Only 61 students have moved
over 100 kilometers to Helsinki and from those only 26 from over 200 kilometers.

Results
I divide the results into three sections. First I will concentrate on the GPA and specify
different models in order to assess the predictive power of the matriculation and entrance
exams. In the second part I will use the same models to investigate the effect on the study
pace. Lastly I will investigate further how different subjects in the matriculation exam are
related to academic performance.
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GPA
Concentrating first on the GPA, I estimate the following six regressions:

1.
𝑌𝑔 = 𝛽0 + 𝛽1 (𝑀𝐸 𝑃𝑜𝑖𝑛𝑡𝑠)
2.
𝑌𝑔 = 𝛽0 + 𝛽1 (𝑀𝐸 𝑅𝑎𝑛𝑘)
3.
𝑌𝑔 = 𝛽0 + 𝛽1 (𝐸𝐸 𝑅𝑎𝑛𝑘)
The first three give the raw validity of both the matriculation examination as well as the
entrance exam. In the first regression I have the amount of initial points awarded to the
applicant. The second regression is also based on the initial points but I have constructed
percentile rank for the applicant. Third regression estimates the raw validity of the entrance exam.
4.
𝑌𝑔 = 𝛽0 + 𝛽1 𝑀𝑎𝑙𝑒 + 𝛽2 𝐴𝑏𝑠𝑒𝑛𝑡 + 𝛽3 𝐴𝑔𝑒 + 𝛽4 𝑅𝑒𝑚𝑜𝑡𝑒 + 𝛽5 (𝐸𝐸 𝑅𝑎𝑛𝑘)
5.
𝑌𝑔 = 𝛽0 + 𝛽1 𝑀𝑎𝑙𝑒 + 𝛽2 𝐴𝑏𝑠𝑒𝑛𝑡 + 𝛽3 𝐴𝑔𝑒 + 𝛽4 𝑅𝑒𝑚𝑜𝑡𝑒 + 𝛽5 (𝑀𝐸 𝑃𝑜𝑖𝑛𝑡𝑠)
+ 𝛽6 (𝐸𝐸 𝑅𝑎𝑛𝑘)
6.
𝑌𝑔 = 𝛽0 + 𝛽1 𝑀𝑎𝑙𝑒 + 𝛽2 𝐴𝑏𝑠𝑒𝑛𝑡 + 𝛽3 𝐴𝑔𝑒 + 𝛽4 𝑅𝑒𝑚𝑜𝑡𝑒 + 𝛽5 (𝑀𝐸 𝑅𝑎𝑛𝑘)
+ 𝛽6 (𝐸𝐸 𝑅𝑎𝑛𝑘)
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In latter regressions I have the full models in order to measure the incremental validities
of both the entrance and matriculation exams. The dependent variable 𝑌𝑔 is the GPA calculated four years after the admission. 𝑀𝐸 𝑃𝑜𝑖𝑛𝑡𝑠 is the number of entry points that are
based on the matriculation exam scores. Other criteria variables used are the percentile
rank for the matriculation exam and for the entrance exam. As control variables I have
the number of semester the student has been absent during the first four year, a dummy
for whether the student is male and the age of the student. The youngest student admitted
in was 18 at the time and I have taken that as the baseline. Hence the age variable should
be interpreted as the number of years above 18. Lastly the dummy Remote is equal to one
if the student’s domicile at the time of application was located over 100 kilometers from
Helsinki.
Using the same approach as in the validity literature (especially Rothstein, 2004) I will
measure the importance of the matriculation exam – for which the number of entry points
offer a good proxy – by its goodness-of-fit measured as 𝑅 = √𝑅 2. Models 1 and 2 with
just one regressor provide the raw validity of the matriculation exam whilst model 3 gives
us the raw validity of the entrance exam. The increase in fit when comparing the restricted
model (4) with the unrestricted ones (5 and 6) gives us the incremental validity of the
matriculation exam.
In the sample of law school students, two individuals don’t have a fourth year GPA and
have been removed from the GPA analysis. For neither of the models Breusch-Pagan test
for heteroscedasticity reject the null of homoscedasticity. The results are in Table 3. It
contains results for both the law school students and the social sciences students – the
first in section A and the latter in section B. I will first go through the results for law
school students and after that focus on the social sciences students.
The raw validity of the matriculation exam measured in models 1 and 2 is significant at
0.1 % level and also quite substantial. The raw validity of the entrance exam percentile
rank is significant at 1 % level but the effect is less than half of that of matriculation exam
rank. This applies for both of the faculties. The correlation between matriculation exam

31

performance and university GPA is also quite high for law school students: √0.167 =
0.41 when considering the percentile rank.
Model 4 is the restricted case where I have excluded matriculation exam related variables
and included only the entrance exam rank and the control variables. In that model only
the entrance exam rank is statistically significant in explaining the grade point average
with a correlation of about 0.15. That is not the whole story however. As the admission
is based on points gained in the entrance exam, the range of possible values is naturally
quite narrow. When computing the correlation between GPA and entrance exam points
instead of rank, the result is 0.15. When I use the formula introduced in the methods
section for range correction the found correlation is 0.39. In that regard the entrance exam
provides much better prediction of quality of the applicant. The same phenomenon can
be found in the case of initial points as well although the change is not as drastic. After
doing a range correction the correlation rises from 0.40 to 0.48.
In models 5 and 6 I have the unrestricted cases with the two matriculation exam related
variables I have created. From the additional background variables only age seems to be
statistically significant with an estimated effect of the GPA rising 0.017 points for every
year after the age of 18, a reasonably miniscule effect.
Of the students in the faculty of social sciences 15 have not attended the matriculation
exam and have therefore been omitted from the following analysis. When considering
fourth year GPA 19 students don’t have a value for it or its zero, meaning that either they
have only completed courses with a pass / fail grading or that they have completed no
courses at all during their four year period. Those have been also omitted from the sample.
Thus for the Faculty of Social Sciences GPA analysis our final sample is 527 students.
Although it is not apparent from Figure 8, the Breusch-Pagan test for heteroscedasticity
rejects the null of homoscedasticity for all of the models specified using sample of social
sciences students. When inspect the residuals and fitted values for a model with just initial
points as the regressor and GPA as the dependent variable, it is clear that the heteroscedasticity is driven by both ends of the spectrum – the group with zero initial points contain
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individuals in a tighter range and many of them perform better than is explained by the
model. Figure 9 shows evidence of this. In the high end of the spectrum there is one
possible outlier with 40 initial points. I specified a model excluding him, but homoscedasticity was rejected at 1 % level. Therefore I am computing heteroscedasticity-consistent standard errors and using those for the next models.
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GPA After Four Years
A
(Intercept)
Initial points
ME RANK

Model 1 Model 2
2.309
2.969
***
(0.129)
(0.055)***
0.051
(0.006)***
0.008
(0.001)***

EE RANK

Model 3
3.238
(0.060)***

0.003
(0.001)**
-0.090
(0.065)
0.090
(0.095)
0.011
(0.007)
0.155
(0.083)

0.003
(0.001)**
-0.039
(0.060)
0.028
(0.088)
0.017
(0.007)*
0.120
(0.076)

0.023
0.020
389

0.046
0.033
389

0.197
0.184
389

0.204
0.191
389

Model 3
3.423
(0.058)***

Model 4
3.392
(0.063)***

Age
Remote

B

Model 1 Model 2
3.090
3.144
***
(0.074)
(0.058)***
0.020
(0.003)***
0.008
(0.001)***

(Intercept)
Initial points
ME RANK

0.167
0.165
389

EE RANK

0.002
(0.001)*
-0.196
(0.059)**
-0.140
(0.134)
0.016
(0.006)**
0.237
(0.075)**

0.002
(0.001)**
-0.127
(0.056)*
-0.169
(0.124)
0.026
(0.006)***
0.201
(0.073)**

0.010
0.008
527

0.058
0.049
526

0.163
0.154
526

0.188
0.179
526

Age
Remote
0.126
0.124
527

Model 6
2.902
(0.095)***

0.002
(0.001)*

Absent years

0.102
0.101
527

Model 5
2.855
(0.111)***
0.021
(0.003)***

0.008
(0.001)***
0.003
(0.001)**
-0.121
(0.055)*
-0.180
(0.121)
0.027
(0.006)***
0.184
(0.072)*

Male

R2
Adj. R2
Num. obs.

Model 6
2.756
(0.081)***

0.003
(0.001)**

Absent years

0.160
0.158
389

Model 5
2.109
(0.142)***
0.050
(0.006)***

0.008
(0.001)***
0.003
(0.001)**
-0.035
(0.060)
0.030
(0.087)
0.017
(0.007)**
0.111
(0.076)

Male

R2
Adj. R2
Num. obs.

Model 4
3.174
(0.071)***

***

p < 0.001, **p < 0.01, *p < 0.05

Table 3
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Figure 8

Figure 9
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Models 1 and 2 again show the raw validity of the matriculation exam. Both estimates are
statistically significant at 0.1 % level and substantial as well for the students of social
sciences. Here again when we compare the raw validity of the matriculation exam to that
of entrance exam we can see a massive difference in the magnitude. This lends some
credibility to the notion that basing the student selection more on the high school end
exam would not have a deteriorating effect on the overall quality of the students. The
correlation between initial points and university GPA is √0.102 = 0.32 but again doing
the range correction by including the variance in initial points for every applicant gives
us the unrestricted correlation of 0.33. Quite interestingly for the social sciences students
employing a range correction to the entrance exam points does not increase the initial
correlation of 0.10. Also the estimated effect is relatively small.
In Model 4 entrance exam rank is again statistically significant at 5 % level and also age
and dummies for remote domicile and being male are significant at 1 % level. The 𝑅 2
however is small in the absence of matriculation exam variables. Compare that to the
unrestricted model 6 with matriculation exam rank as an explanatory variable the increment to goodness-of-fit is 0.11 𝑅 2 .
When comparing the two faculties the estimates are relatively similar. The GPA on average is higher for law school students but the estimated effects of matriculation exam and
entrance exam scores is roughly the same. The differences arise in background variables.
For law school students they are mostly negligible but for social sciences students it seems
that being older has a positive – albeit a small – dependency on the grade point average.
Interestingly moving to Helsinki from over 100 kilometers away predicts a GPA increase
of 0.18 in model 6 – a relatively high increase. Also gender predicts the GPA for social
sciences students. When matriculation exam rank is taken account, males still have 0.12
lower point average than females.

36

Study Pace
For the study pace I use the same regressions as for the GPA the difference being that
here the dependent variable 𝑌𝑐 is the number of credits after four years. In addition to
those I have two more regressions 7 & 8:

7.
𝑌𝑐 = 𝛽0 + 𝛽1 𝑀𝑎𝑙𝑒 + 𝛽3 𝐴𝑔𝑒 + 𝛽4 𝑅𝑒𝑚𝑜𝑡𝑒 + 𝛽5 (𝑀𝐸 𝑅𝑎𝑛𝑘) + 𝛽6 (𝐸𝐸 𝑅𝑎𝑛𝑘)
8.
𝑌𝑐 = 𝛽0 + 𝛽1 𝑀𝑎𝑙𝑒 + 𝛽3 𝐴𝑔𝑒 + 𝛽4 𝑅𝑒𝑚𝑜𝑡𝑒 + 𝛽5 (𝑀𝐸 𝑅𝑎𝑛𝑘) + 𝛽6 (𝐸𝐸 𝑅𝑎𝑛𝑘)

Compared to the GPA regressions I have specified two additional models 7 and 8. As we
can see shortly, number of years absent has (quite unsurprisingly) the highest impact on
the amount of study credits. Hence I have specified model 7 to be otherwise the full model
except for absent years as the regressor. Model 8 is identical to the prior one except I have
removed from the underlying sample those who have been absent for at least one term.
In Tables 4 and 5 I have results for different models specified. Models 1 and 2 measure
the raw validity of the matriculation exam. As can be seen, although the estimated effect
is statistically significant at the 1 % level, the amount of variance in the credits explained
by the model is extremely low – just around 2 % for both faculties. In Model 2 the estimated effect of the percentile rank can be understood that if your rank goes up by 1 percentage point, the number of cumulative credits after four year is increased by 0.35. For
example if your rank is 90 – meaning that you ranked better than 90 % of the other applicants – the predicted increase in the amount of credits is 31.5 everything else held constant. In addition in Model 3 I have estimated the raw validity of the entrance exam percentile rank. Without any control variables it is not statistically significant.

37

When testing for heteroscedasticity for the social sciences students, we reject the null for
Models 4, 5 and 6. For those I will form a robust covariance matrix in order to get consistent standard errors. For law school student that is not necessary, since we cannot reject
the null of homoscedasticity at 10 % confidence level.
When comparing the models it seems that when it comes to university credits neither the
points gained in the matriculation exam or in the entrance exam have much of an impact.
The estimates are statistically significant but the point estimates are small in value and
explain the variance in credits poorly. In fact the most import factory seems to be the
number of absent years. What is interesting that predicted effect of being absent one year
in the amount of cumulative credits after four years is much larger than the average yearly
study pace. It is possible that some sort of selection is going on – people who are absent
one year are also more likely to study at a slower pace. Also the dummy male captures
some of the absent years as most of the male students have to deal with mandatory military service at some point.
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(Intercept)
Initial points
ME RANK
EE RANK
Male
Absent years

Age
Remote
R2
Adj. R2
Num. obs.
RMSE

Model 1
195.50
(15.08)***
1.98
(0.69)**

0.02
0.02
389
63.50

p < 0.001, **p < 0.01, *p < 0.05

***

Table 4

0.26
(0.11)*

0.01
0.01
389
63.73

0.30
(0.11)**
-6.55
(6.91)
-44.10
(10.11)***
1.34
(0.76)
9.07
(8.76)
0.08
0.07
389
61.86

0.27
(0.11)*
-4.35
(6.86)
-46.76
(10.03)***
1.58
(0.75)*
7.58
(8.67)
0.10
0.09
389
61.13

0.39
(0.11)***
0.27
(0.11)*
-4.00
(6.85)
-46.85
(9.99)***
1.63
(0.75)*
7.05
(8.65)
0.11
0.10
389
60.95

Amount of Credits after Four Years – Faculty of Law
Model 2 Model 3 Model 4
Model 5
Model 6
219.90
224.76
223.28
177.40
203.94
(6.48)*** (6.49)*** (7.58)***
(16.19)*** (9.27)***
2.15
(0.67)**
0.36
(0.11)**

0.03
0.02
389
63.34

Model 7
202.49
(9.51)***

0.30
(0.12)*
0.23
(0.12)
-12.06
(7.55)

Model 8
212.05
(10.08)***

0.05
0.04
337
60.99

5.67 (9.36)

1.88
(0.79)*

0.35
(0.11)**
0.27
(0.11)*
-10.93
(6.87)

1.79
(0.77)*
5.43
(8.88)
0.06
0.05
389
62.60
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(Intercept)
Initial points
ME RANK
EE RANK
Male
Absent years
Age
Remote
R2
Adj. R2
Num. obs.
RMSE

0.40
(0.11)***

0.02
0.02
546
73.25

0.28
(0.11)*

0.01
0.01
546
73.70

0.25
(0.10)*
-18.07
(6.53)**
-82.69
(10.72)***
-4.07
(0.76)***
16.33
(8.31)
0.20
0.19
545
66.80

0.25
(0.10)*
-16.32
(6.73)*
-83.36
(10.50)***
-3.81
(0.74)***
15.40
(8.25)
0.20
0.19
545
66.68

0.18
(0.11)
0.25
(0.10)*
-16.34
(6.72)*
-83.50
(10.48)***
-3.80
(0.75)***
15.11
(8.27)
0.20
0.19
545
66.67

0.12
0.11
545
69.76

Model 8
184.57
(10.77)***

0.15
(0.12)
0.24
(0.11)*
-12.92
(7.54)

-4.25
-3.90
(0.81)***
(0.93)***
15.03
9.72 (8.92)
(9.39)
0.10
0.09
478
67.44

0.15
(0.12)
0.23
(0.10)*
-19.00
(7.07)**

Amount of Credits after Four Years – Faculty of Social Sciences
Model 1 Model 2 Model 3 Model 4 Model 5
Model 6
Model 7
151.29
156.67
162.96
194.48
181.49
183.46
182.85
(7.64)*** (6.38)*** (6.35)*** (6.63)*** (10.53)*** (9.47)***
(10.29)***
1.15
0.51
(0.31)***
(0.33)

0.02
0.02
546
73.23
p < 0.001, **p < 0.01, *p < 0.05

***

Table 5
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Even in model 8 where those who have been absent, have been cleaned out the relationship between admission variables and the amount of credits is flimsy. The point estimate
of matriculation rank is statistically significant for the law school students but the magnitude is just as low as in other models. For social sciences students same applies with the
point estimate for entrance exam rank being statistically significant but lacking a substantial impact.

Decomposition
Here I assess how performance in the individual subjects of the matriculation exam is
linked with the established criteria variables – GPA and study pace. The range of different
subjects that one can take as an exam is quite wide. Some of the subjects are compulsory
so that the candidate has to take an exam on her mother tongue and at least three others
from the following four tests: a test in the second national language (Swedish for the
Finnish speaking population), a foreign language test (usually English) and a test in mathematics (advanced or basic level) and one test from the general studies category that includes subjects in natural sciences and humanities. On top of that the candidate may include other test from the general studies category optionally.
I have converted the exam scores to a numeric scale from 0 to 6, where 0 means that either the test was failed or not taken. The variable Science and Humanities was constructed so that I chose the best grade the student received in that category. The results
for the study pace are shown in Table 6.
The results are mixed. Only few of the estimates are statistically significant and for the
social sciences students the estimates for advanced mathematics and the best ranked general studies subject have a negative sign. For them the grade in mother tongue has a clearly
positive effect but that in turn is negligible for law school students. For them the grade
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awarded from the second national language test gives the most substantial prediction on
the study pace.

Amount of Credits After Four Years
Faculty of Social
Faculty of Law
Sciences
(Intercept)

225.69 (12.18)*** 145.48 (12.45)***

Foreign Language

-2.90 (2.70)

2.37 (2.49)

Mother Tongue

-1.96 (3.27)

9.54 (2.93)**

Basic Mathematics

2.18 (1.77)

1.59 (1.50)

Advanced Mathematics

6.48 (2.14)**

-3.44 (1.72)*

Science and Humanities

-0.58 (1.28)

-7.23 (1.40)***

4.12 (2.16)

-1.81 (1.75)

9.01 (2.68)***

-0.30 (2.31)

0.06
0.04
390
63.64

0.09
0.08
546
70.98

Second National Language
– Advanced Level
Second National Language
– Basic Level
R2
Adj. R2
Num. obs.
RMSE
***

p < 0.001, **p < 0.01, *p < 0.05

Table 6

For GPA the relationship again seems more robust as seen in Table 7. At least in the case
of law school some subject matters seem to provide a useful prediction on the performance. Interestingly some subjects such as advanced mathematics that are not inherently
related to the study of law seem to predict GPA quite well. In the social sciences faculty
the effects are more miniscule. There two subjects rise above others with better grade in
foreign language and one’s mother tongue predicting a GPA increase of 0.7 points.
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GPA After Four Years
Faculty of Law

Faculty of Social Sciences

(Intercept)

2.881 (0.107)***

2.696 (0.141)***

Foreign Language

0.007 (0.024)

0.073 (0.024)**

Mother Tongue

0.007 (0.029)

0.071 (0.029)*

Basic Mathematics

0.039 (0.016)*

0.024 (0.012)*

Advanced Mathematics

0.075 (0.019)***

0.024 (0.014)

Science and Humanities

0.029 (0.011)*

0.009 (0.010)

0.042 (0.019)*

0.035 (0.014)*

0.079 (0.024)***

0.036 (0.019)

0.128
0.112
389
0.559

0.140
0.128
527
0.564

Second National Language –
Advanced Level
Second National Language –
Basic Level
R2
Adj. R2
Num. obs.
RMSE
***

p < 0.001, **p < 0.01, *p < 0.05

Table 7

Discussion
The estimated regressions lend evidence that success in the matriculation exam predicts
university performance with regard to the GPA fairly well. In terms of the study pace the
evidence is much more flimsy. It is noteworthy that mean amounts for credits after four
years – 177 for the social sciences students corresponding to a yearly pace of 44 credits
– are well below the recommended pace of 60 credits per year. It could be that incentives
to graduate quickly provided in the current system are not strong enough for a dispersion
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to rise between different students. Hence the effect we are observing has more to do with
the quality of the studies.
With a superficial inspection the usefulness of the entrance exams as a model for student
selection could be questioned. However a study on two different faculties with a two year
student population does not give us a strong back to lean on. More importantly there are
always difficulties when assessing a validity of a predictor that is also used in the initial
selection. This will shrink the range of predictor values compared to the population distribution that needs to be taken into consideration.
It is also interesting think about what possible consequences removing entrance exams
would have on the strategic behavior of individuals. It is plausible that even more individuals would apply to the most popular faculties. At the moment the effort needed to
apply some faculties (the faculty of law, for example) is so immense that a lot of individuals shy away from it. If the entrance exams were removed possibly more people with
good matriculation exam scores who are not that motivated that they would prep for an
entrance exam would gain admittance, and that in turn could decrease the quality of the
underlying student population.
One possible extension to this study could be doing a comparison with the applicants who
did not gain admittance to the faculties of law and social sciences but instead started their
studies in some other faculty in the University of Helsinki the same year. That way it
would be possible to investigate how individuals with high matriculation exam points
who didn’t excel in the entrance exam perform in their studies. Even though the faculties
differ a lot and it might difficult to draw any far-fetching conclusions, it would give a
fuller picture on how past performance is linked to the studies in university.
To conclude the findings presented here suggest that if the admission rule were based
more on the matriculation exam score it would have neutral or even slightly positive effects on the overall student quality measured by the grade point average. When considering the study pace neither entrance exam nor matriculation exam scores have any predictive power.
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Appendix: Figures

Figure 1 Rantanen & Liski (2009)
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Figure 2 Ministry of Education and Culture (2016 b)
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