The effect of a student aid reform on graduation:
aduration analysis

lida Hakkinen™ and Roope Uusitao™

February 6, 2003

Abstract

In this paper we evaluate the changes in the times-to-degree at the Finnish universities in
the 1990s. In particular, we evaluate the effect of the 1992 student aid reform that was in-
tended to shorten the duration of university studies. We find that the student aid reform had
only a modest effect, and that this effect was limited to the fields with long median dur a-
tions. Most of the decline in the observed times-to-degree can be explained by an increase

in the unemployment rate that reduced student employment opportunities.
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1. Introduction

The long duration of the university studies has generated a lively public discussion in
Finland. Critics of the current system argue that the universities are inefficient and that
completing university education takes far too long. The main reason for the concern is that
long study times delay the entry to the labor market. In addition to the private costs for the
student and an extra burden on the university resources, late entry to the labor market also
creates a considerable socia cost by reducing the labor supply and increasing the depend-
ency ratio.

The median graduation age for Finnish university students is 27.5. According to the OECD
Education at a Glance (1998), this is the second highest figure in the OECD-countries. Only
Danish students graduate at an older age. A partia explanation for the high graduation age
in Finland is that the Finnish students begin their university studies later than elsawhere.
However, this late starting age is far from being the whole story. University studies also
take, on average, much longer than intended. Most university programs are designed so that
they can be completed in five years. Yet, the median graduation time is much longer, 6.5

years.

Severa reforms that were aimed to increase the efficiency of universities were carried out
in the 1990s. The most important reform was a reform of the student aid system. In 1992,
the old loan-based student aid system was replaced with a system that relies on student

grants. At the same time, the maximum duration of the student aid was reduced.

The main argument for the student aid reform was that larger student grants would enable
students to concentrate more on their studies, instead of dividing their time between studies
and part-time work. Shorter grant duration should also improve incentives to complete the
studies within the grant period. Formal target in the government action plan for higher edu-

cation was that 75 percent of students should complete their master’s degree in five years.

In this paper we evaluate the effect of the student aid reform on the duration of the univer-
sity studies. We use large individual level panel data that follow the students from the start
of their university career to the eventual graduation. The data allow us to control for a num-

ber of other factors that may influence graduation times. Particularly important are large



changes in the student employment opportunities. During the geriod that we examine, the
Finnish economy entered a severe recession. Unemployment rates increased from three to
eighteen percent between 1991 and 1994. The unemployment rate for the 15 — 24 -year-
olds was over 30 percent for three years. This increase in unemployment also reduced stu-
dent part-time employment opportunities. Large changes in the economic environment can
be expected to influence graduation times, no matter how the student aid system was re-
formed. With micro-level data from different regions differing in the severity of recession,
we can account for the business cycle effects on student employment, and hence on the
graduation times. We can aso control for a number of individual and family specific fac-

tors, as well as, differences in ability.

Previous research on the effects of financial aid on graduation times has primarily focused
on the Ph.D. programs. Ehrenberg and Mavros (1995) use data on all graduate students who
entered the Ph.D. program at Cornell University. They find that the students receiving fel-
lowships and research assistantships have higher completion rates and shorter timesto-
degree than the students who receive teaching assistantships or tuition waivers, or the stu-
dents who are totally self-supporting. Siegfried and Stock (2001) use data on Ph.D. gradu-
ates in economics in the US. They also find that students who receive fellowships graduate
faster. In contrast, Booth and Satchell (1995) find no significant effects of research council
funding on the graduation times of the British Ph.D. students. The only study on the length
of undergraduate education we could find is an unpublished paper on the US four-yeer-
college duration by van Ophem and Jonker (1999). They find that students receiving schol-
arships graduate faster, but argue that this might be due to their higher ability.

The rest of this paper is organized as follows. We start by a short description of the Finnish
university system. This is followed by a description of the student aid system, and the re-
form carried out in 1992. Section 3 describes our data sources, and section 4 the methods

used in the evaluation. Empirical results are presented in section 5. Section 6 cancludes.



2. TheFinnish university system

There are twenty universities in Finland. The largest fields are engineering, humanities, and
natural sciences. The number of university students has increased by some 40 % dur ing the
last ten years. In 2001, there were about 162,800 university students, of whom 20,600 were

new entrants. Slightly more than half of the university students are female.

All universities in Finland are run by the state. Education is free, as there are no tuition
fees. Universities select their students independently. Competition for the slots in higher
education is fierce, and annual admission quotas apply to al fields of study. Less than a
third of the applicants are admitted. Various entrance examinations form a central part of

the selection process.

Most students are admitted to programs leading to a master’s degree. The master’s degree
consists of one magor and one or more minor subjects. The graduation requirement is, de-
pending on the field d study, 160 or 180 credits. One credit corresponds roughly to one
week of full-time study. For example, a typical one semester intermediate microeconomics
course would yield five credits. Most programs are designed so that the graduation re-
guirement can ke fulfilled in five years. However, students can, in principle, stay enrolled

as long as they wish. No strict limits on the duration of studies are imposed.

2.1 Student Financial Aid Reform

Before 1992, the student financial aid system was mainly based on subsidized student
loans. Students also received a smaller study grant and a housing supplement, but the stu-
dent loans were the cornerstone of the system. In 1991, the student grant was 640 marks
(108 euro) per month, the maximum housing supplement 780 marks (131 euro) per month,
and the maximum loan 1,800 marks (303 euro) per month. (Blomster 2000)

Financial aid was granted for up to seven academic years. In order to keep receiving student
aid, a student had to complete at least 15 credits during the first year and at least 20 credits
during the following years. The credit requirement was not really binding: fulfilling mini-
mum requirements yielded 135 credits in seven years, which was till 25 credits short of the

graduation requirement. There were aso income limits for student earnings to ensure that
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the aid was used to finance full-time studies. A student was allowed to earn 3,000 marks

(504 euro) per month before the student aid was cut.

In summer 1992, the financial aid system was profoundly reformed. Government subsidies
for the student loans were abolished, but the government still provided guarantee for stu-
dent loans up to 1,200 marks (202 euro) per month. The study grant was more than doubled
- t0 1,570 marks (264 euro) per month. Housing supplement was also slightly increased - to
884 marks (149 euro). Only minor changes to the student aid system have been carried out
after 1992. Student aid is not indexed, so inflation has aso decreased the real vaue of the
student grant. (KELA 2001)

In Figure 1 we plot the real value of student aid since the creation of the student aid system
in 1969. The figure shows that the 1992 reform was the largest single change in the history
of the student aid. The total amount increased by some 13 percent, but more importantly the
direct support, including the housing supplement, aimost doubled.

Ancther important change that occurred in 1992 was a cut in the duration of the student aid.
The maximum duration was reduced from seven years to 55 months. As the normal length
of a study year is nine months (from September to May), the maximum grant duration was
effectively reduced by about a year®. An exception was made for students who had received

aid prior to July 1992. For these students the maximum duration remained at seven years.

The main aim of the student aid reform was to make studying more effective by distributing
more financial aid at a faster rate?. However, the system has not functioned as planned.
Removing the interest subsidy from the student loans made loans unpopular. Before 1992,
roughly half of the students took out a loan. After the reform this fraction was less than a
third (Raivola et. a. 2000). Rather than taking out the loan, many students have preferred to
add to their income by working. According to a recent study on the students at the Univer-
sity of Helsinki, 75 percent of students worked during the semester 2000-2001 (Hérkonen
2001).

! For exceptional circumstances, the aid period can also be extended by a maximum of nine months.

2 The attempt to reduce times-to-degree was not the only for reforming the system. The system also became
very expensive as the market interest rates increased and the rate paid by the student was fixed to 4.5%.
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Expected effects of the student aid reform are not clear cut. The higher study grant lowers
the cost of studying, making it possible for the students to stay longer at universities. On the
other hand, the higher study grant also enables students to concentrate on their studies in-
stead of working. This could shorten the graduation times. Cutting the maximum aid period

from seven years to 55 months, should encourage students to graduate faster.

3. Data

We use data from the Employment Statistics (ES) of Statistics Finland. The data cover the
whole population, and contain information on individual income, employment, education,
household composition etc. Currently the ES data cover years from 1987 to 1999. The ES
data combine information from approximately 30 officia registers. For our purposes, the
two most important source registers are the Student Register and the Register on Completed
Education and Degrees. The Student Register records enrollment at the universities at the
beginning of each term. The Register on Completed Education and Degrees contains the
level and the field of achieved degrees and the date of their completion.

In this study, we use a research database that the Statistics Finland has created by drawing a
random sample of 350,000 individuals, aged between 12 and 74 in 1990 from the ES data.
This sample is representative, and includes approximately eight percent of the population in
the relevant age. The research database is a balanced pandl: the individuals in the data are
followed from 1987 to 1999. Completed degrees are also available from the year 2000.

From the ES sample, we select al students whose first university enrollment year was be-
tween 1987 and 1995. For these students, we collect information on each student's secon-
dary school graduation date, the first and the last university enrolment date, the name of the
university where enrolled, the field of study, the university graduation date, and the degree
achieved (if the student had graduated by August 2000). In addition, we record the student's
sex, age, marital status, presence of children, months in employment and total annual earn-
ings. For the time-variant variables, these data are collected for each year the student has
been enrolled. In addition, we use the full ES sample (not only the students) to calculate the
field specific unemployment rates of the recent graduates (graduated less than five years
ago), and add this information to the student records.
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In the ES data the students can be linked to their parents. We were able to dotain data on
the parents’ income and education for most students. To reduce the effect of measurement
error, we add up the income of both parents and calculate the average over three years, fol-
lowing the year of entry to the university. We also have information on secondary school
grades, but only for those students who finished secondary school after 1990. We use the
mean score of the four compulsory exams to measure the overal success in the matricula-
tion examination. As the parents data and the matriculation examination results are avail-
able for only a sub-sample, we calculate al estimates for both the full sample and the
smaller sample with complete data.

We added information specific to the field of study and location of the university from two
additional sources. We used the KOTA database of the Ministry of Education to calculate
student-teacher ratios in different programs at different universities. We calculated this by
dividing the total number of enrolled students in the program by total manyears of the
teaching faculty. We aso used the KOTA database to obtain information on the median
duration of completed degrees in different fields. Information on local labor market condi-
tions was available from the regiona database of the Statistics Finland (ALTIKA). We ob-
tained municipality-level unemployment rates for each year at each university location
from this database, and matched this information to the students at the corresponding uni-

versities,

The graduation date is recorded in months. In principle, the students may graduate at any
time during the academic year. This is reflected in the graduation dates that are rather dis-
persed in the data, even though there are clear peaks in May and December. We measure
the duration of studies as the number of months starting from September of the first enrol-
ment year. For the students who have not achieved a degree by our last observation date
(August 2000), we mark the durations as censored at this point. Some of these students are
drop-outs, but some still continue their studies. To maintain consistency across different
student cohorts, we also measure all other incomplete spells up to the time of the last en-
rolment date. So if a student started in September 1990, never graduated, and was last en-
rolled in the fall term of 1994, we record this spell as being censored in September 1994,
The duration of thisincomplete spell is, therefore, 48 months.



Since we only have information on enrollment, and not on the credits or on the courses
passed, we cannot identify the drop-outs. It is impossible to make a distinction between
active students and "hang-around" students, who are enrolled at a university but have no
intention to finish and should, therefore, be considered as drop-outs®. Because we cannot
distinguish between inactive and active students, we consider al students who registered

themselves as "present” in a given year, as students continuing their studies.

4. Methods

A natural way of modeling times to degree is a duration model. The duration model speci-
fies the graduation hazard as a function of exogenous covariates. The main advantages of
the duration model, compared to the regression framework, are that right-censored observa-
tions can be handled in a straightforward way, and that time-variant covariates can be in-

troduced without conceptual problems. We use a standard proportiona hazard model with a
Weibull baseline hazard.

The graduation hazard, i.e. the probability of graduating after t months of study, given that
the student is still enrolled, is

= (D) (1), ()

where x is an observed vector of covariates, b is a vector of estimated parameters, and

[ o(t) is the basdline hazard. For the Weibull model the baseline hazard is

| o(t) = ptPL, @)

The shape of the hazard function depends on the value of p. The hazard is increasing if

p>1, and decreasing if p < 1

Recorded spells can end due to graduation, drop-out, or censoring at the last observation
date. In principle, it is possible to estimate a competing risks model, and analyze separately
the factors that affect the graduation and the drop-out hazards. Because identifying the

3 Students receive discounts e.g. for public transport. As the registration costs are low, it is often beneficial to
register as astudent, even if one has no plans to take part in any courses or examinations.
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drop-outs is not possible in our data, we focus on graduates, and treat the drop-outs as cen-

sored.?

We also need to account for the unobserved heterogeneity among the students. As time
passes, students who put more effort in their studies graduate faster and the sample Le-
comes increasingly composed of “lazier” students. To alow for this, we assume that unob-
served heterogeneity follows a Gamma distribution and enters the hazard function
multiplicatively. These assumptions yield a mixture distribution, known as the Burr distri-
bution (Lancaster 1990). The hazard of the Burr-distribution is

f (x,b)ptPt
= DIRL ©
1+s “f (x,b)pt

With no unobserved heterogeneity (S 2 = 0), the Burr-distribution distribution reduces to
the Weibull distribution.

Inclusion of time-variant covariates in the model creates a problem that is more severe than
what is usualy encountered in the hazard models. In the standard model, a change in a co-
variate has an immediate effect on the hazard. Our case is more complicated since the ef-
fects are likely to involve considerable lags. For example, more lucrative work
opportunities at the boom of the business cycle may draw students to the labor market, and
delay their graduation. The effect on the graduation times cannot ke seen until the students
actually graduate several years later. This could already be during an economic downturn.
Graduation hazards are, therefore, a function of the entire time path of the exogenous vari-
ables.

Another problem with the time-variant covariates is that they are by construction endoge-
nous. For example, the amount of student aid is meaningfully defined only until the student
graduates. Also the student aid reform can only influence the older cohorts if they stay at
the university until the reform date. The observed time path of the covariates, therefore,

4 Competing risk model would yield identical results for the graduation hazard if one makes the assumption
that the graduation and the drop-out hazards are independent.
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depends on the spell duration®. With endogenous covariates it is not possible to interpret the
hazard as a probability of ending the spell conditional on the time path of the covariates up

to time t, because the conditioning event isitself a function of t (Lancaster 19990).

We solve this endogeneity problem by replacing the time-varying covariates by their aver-
ages over the first four years of study. We calculate this average for each student, irrespec-
tive of whether she is still enrolled or not. This way the observed covariate path is
independent of the spell duration. This approach also makes the graduation hazard a func-
tion of not just the current, but also the past values of the covariates. Our results could also
be interpreted as the effect of an average exposure to some covariate values during the first

four years®.

5. Empirical results

5.1 Descriptive Analysis

The Ministry of Education follows the duration of university studies by tabulating the re-
dian duration of the completed degrees. We begin our analysis by caculating the same sta-
tistic for our sample, and present the numbers in Table 1. The results show that the median
duration of completed degrees has dightly declined over time, but is still almost six yearsin
2000. The average length of complete spells is higher and more volatile, reflecting the in-

fluence of afew very long durations.

The change in the median length of the completed spells tells little about the changes in the
duration of university education. First, possible changes in the drop-out rates influence the
numbers. Second, an increase in the inflow of new students increases the fraction of short,
on-going spells, and creates a downward trend in the length of the completed spells. H-
nally, any policy change that would increase graduation hazards of those with long on-
going durations, would generate a temporary increase in the average length of the cam-

pleted spells.

® Kalbfeisch and Prentice (1980) efer to covariates that are defined only until the termination of a spell as
internal.

® Another possibility would be to assume that the graduation hazard is a function of the cumulative average of
the covariate values up to the graduation date. This could be a better measure of the average exposure, par-
ticularly for those with long spells, but cumulative average is not exogenous with respect to the spell duration.
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A better statigtic is the median length of completed degrees by the year of entry. We present
this at the lower part of Table 1. The median is calculated for the whole entry cohort, effec-
tively defining the drop-outs as not yet graduated. Also the median duration by the year of
entry shows that the gaduation times have become dlightly shorter. The median has ce-
clined by four months from 1987 to 1993. Interestingly, the cohorts that entered after the
student aid reform (1992 and 1993) have the shortest median timesto-degree. We do not
know whether the declining trend continues in the later cohorts, because the median student

from the 1994 entry cohort did not graduate by the end of our observation period.

The dlight decline in the median duration may, of course, be due to other factors than the
studert aid reform. The student composition has changed because of an increase in admis-
sions. Also the changes in the labor market opportunities and in the distribution of students
across fields, may influence the median graduation times. We will try to isolate these ef -
fects in the next section. Before that, it is useful to examine the distribution of graduation

times in more detail.

Figure 2 plots the KaplanMeyer survival functions in the five largest fields. education,
business, engineering, natural sciences, and humanities. Variation across the fields is, in-
deed, substantial. Half of the students in teacher education, but less than ten percent of the
students in humanities, graduate in five years. The median graduation time in humanitiesis

amost eight years. Survival rates are also high in natural sciences and engineering.

Figure 3 plots the empirical hazard rate for the whole sample. It isimmedately obvious that
the hazard is highly norn-monotonous. The estimated hazard of graduation is almost zero for
the first three years. It then increases rapidly until the seventh study year. If a student is still
enrolled after seven years, the conditional probability of graduating starts to decrease. A
likely explanation for the non-monotonous hazard function is heterogeneity across indi-
viduals. Those who are left after seven years are those who had lower graduation hazards to
begin with. A full life table behind the hazard function estimates is presented in Table 2. In
addition to displaying the hazard rate, the table shows that half of the students graduate
within seven years, and 83 percent during the 13-year observation period. The mode in the
graduation times is between five and six years, but there are a substantial number of stu-

dents who graduate later than seven years after entering university. The fraction of the cen-
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sored doservations is rather high, particularly after the fifth year. This is mainly due to the
incomplete spells at the last observation date.

5.2 Duration modd

First we estimate a duration model with dummy variables for each entry cohort. To capture
the differences across the study fields, we aso add twenty dummy variables indicating the
field of study. The other included covariates are sex, presence of children, interaction of the
presence of children and the sex, marital status, language group, age at entry, student-
teacher ratio, and an indicator if the student has changed field during the first four years. As
described in the previous section, we estimate the model with a Weibull baseline hazard
and Gamma frailty. The results are presented as hazard ratios; coefficients greater than one

indicate that the covariate increases the graduation hazard.

In the interest of saving space, we do not report the coefficients of the field dummies. Other
coefficient estimates are in Table 3. We find that older, married, and female students have
higher completion hazards. The presence of children does not have a statistically significant
effect; the point estimates suggest that the effect could be negative for women. Swedish
speakers have lower graduation hazards. A higher student-teacher ratio lowers the gradua-
tion hazard. We aso find that differences across fields are large, even after accounting for
the student composition. Graduation hazards are particularly low in humanities, natural
sciences, music, theology and arts. Graduation hazards are highest in education, business,
law, and health care. Estimates at the bottom of the table show that there is strong positive

duration dependence, and substantial unobserved heterogeneity across students.

The year dummies in column 1 show an interesting pattern. The coefficients for the entry
year dummies for 1988-1991 are not significantly different from the omitted category,
1987. In contrast, all the coefficients for 892-1995 are significant, and roughly equal in
size. The result indicates that, al else equal, the cohorts that entered after the student aid
reform in 1992 have significantly higher graduation hazards.

In column 2, we replace the entry cohort dummies with a reform dummy that equals one for
the post 1992 entry cohorts. The post 1992 dummy is significant, and shows that the
graduation hazards are higher for the students who entered under the reformed student aid

11



system. As the model in column 2 is nested in the modd of column 1, we can test for the
parameter restrictions. The hypothesis that the time pattern is adequately described by the
post 1992 dummy only, is not rejected (p-value = 0.56). Converting the hazard ratios to the
expected change in the graduation times indicates that the median graduation time of the
post 1992 cohorts is approximately three months shorter than that of the earlier entry co-

horts.

In column 3, we add unemployment rates to the model. To capture the student employment
opportunities, we measure the unemployment rate at each university location. We aso try
to account for the graduation incentives by inserting to the model the unemployment rate of
recent graduates in the same field of study. We find that higher loca unemployment ate
significantly increases the graduation hazard. In contrast, the unemployment rate among the
recent graduates has a neggtive, though not statistically significant, effect. After adding the
labor market variables, the coefficient of the post 1992 dummy ceclines, and is no longer
significant. Our interpretation of this result is that shorter graduation times for the post re-
form entry cohorts are fully explained by higher unemployment that decreased employment
opportunities. Another interesting observation is that the effect of the student-teacher ratio
is robust to changes in specification. Higher student-teacher ratio lowers the graduation

hazard in all specifications.

The results do not change in column 4 where we include ability measures and parents in-
come. A higher score in the matriculation exam increases the graduation hazard, but has
little influence on the other coefficients. Also parents’ income has a small, but insignificant

positive effect on the graduation hazards. ’
The fundamental identification problem in evauating the effects of the student aid reform
is the lack of cross-sectional variation in the student aid system. Simply including the wn-

employment rate may not be sufficient to control for the different labor market situation

faced by the different entry cohorts.

" As a robustness check, we re-estimated all the models using Cox semi -parametric proportional hazard
model. The point estimates were somewhat different, but the sign and the significance of the key variables
were not affected. We take this as evidence on that the results are not driven by restrictive assumptions on the
functional form. The results of the Cox model are in the appendix in Table 3b.
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More convincing evidence on the effects of the student aid reform can be found by examin-
ing the differences in the changes of the graduation hazards across groups of students. It
can be argued that, even though the change in the student aid was similar in all groups, the
reform could have stronger effects in some groups than others. For example, the students
with less wealthy parents are probably more dependent on the student aid. The effect of the
reform should, therefore, be larger for the students from poor families. Also the effect of
restricting the duration of student aid should be stronger in the fields where the average

graduation times are longer.

We test these ideas by re-estimating the model interacting the reform dummy with the par-
ents income and the average study duration of the field. We create a dummy variable
“Poor parents’ equal to one if the parents’ income is in the lowest quartile, and add it to the
model interacted with the reform dummy®. Similarly, we define a dummy that equals one if

the average graduation time in the field exceeds the maximum duration of the student aid.

Table 4 presents the results of the models with the interaction terms. As before, we first
present the results without the labor market measures in column 1, add the unemployment
rates in column 2, and re-estimate the model with the smaller sample that contains the na-
triculation exam results in column 3. The results indicate that the interactions between par-
ents income and post 1992 dummy are small and insignificant. In contrast, the interaction
between the average study time and the reform dummy is positive and significant. The stu-
dent aid reform appears to have shortened the graduation times in the fields where gradua-
tion times are long. The threat effect of the student aid running out seems responsible for
the slight decrease in the graduation times.

8 We experimented with different measures of parental income but these did not change the results much.
Choosing the lowest quartile for the interactions is motivated by the results in Table 3 which show that the
lowest quartile has dlightly lower hazard rates, but there is little difference between the other quartiles. It
should also be noted that the quartiles are calculated from the sample used in the estimations and refers to the
lowest quartile among the parents of the university students, not to the lowest quartile in population.
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6. Conclusion

Median duration of university studies in Finland currently exceeds the planned duration by
one and a half years. Considerable efficiency gains could be achieved if the students accu-
mulated same amount of knowledge in five years than what they currently do in six or
seven years. The difficult question is whether there are feasible policy options that would

shorten the graduation times.

Our results indicate that the student aid reform had only a modest effect on the graduation
times. The effect was concentrated in the fields with long average duration. This suggests
that the limits in the aid duration were more important than a switch from the loan-based to
the grant-based system. However, the most important reason for the dight decline in the
times-to-degree appears to be the increase in unemployment that decreased student em-
ployment qoportunities. Unfortunately, the large changes in the unemployment make the
evaluation of the effect of the student aid reform that occurred at the onset of recession dif-

ficult, and our results should be read with that in mind.

Changing the parameters of the student aid system is not the only policy option for the gov-
ernment aiming to produce more graduates at a faster rate. Our results indicate that an in-
crease in the university resources could have a considerable effect. Lowering the student-
teacher ratio increases the graduation hazards. However, this policy could be rather expen-
sive, and it is not clear whether the benefits of shorter graduation times would be sufficient

to cover the increase in the expenditure.
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Appendix

Table Al. Descriptive statistics.

Variable All students Graduates

Obs Mean Obs Mean
Female 9,403 0.54 5,080 0.56
Children 9,403 0.05 5,080 0.04
Married 9,398 0.08 5,075 0.07
Unemployment rate of graduatesin field 9,403 7.35 5,080 6,34
Local unemployment rate 9,403 13.58 5,080 12.23
Swedish speaking 9,386 0.08 5,069 0.07
Age at the beginning of studies 9,403 21.23 5,080 20.91
Changed study field during the first four years 9,403 0.09 5,080 0.09
Parents income 9,090 51,644 4,942 52,387
Mean score in Matricul ation Examination 4,638 5.08 2,058 5.15
Student-teacher ratio 9,372 19.27 5,058 18.37
Median graduation time 9,403 6.64 5,080 6.51
Humanities 9,403 0.167 5,080 0.127
Theology 9,403 0.014 5,080 0.012
Industrial Arts 9,403 0.009 5,080 0.008
Music 9,403 0.010 5,080 0.007
Theatre 9,403 0.003 5,080 0.005
Visual Arts 9,403 0.001 5,080 0.001
Physical Education 9,403 0.005 5,080 0.008
Social Sciences 9,403 0.095 5,080 0.089
Psychology 9,403 0.010 5,080 0.011
Healthcare 9,403 0.003 5,080 0.004
Dentistry 9,403 0.007 5,080 0.012
Veterinary 9,403 0.004 5,080 0.005
Law 9,403 0.034 5,080 0.039
Business 9,403 0.095 5,080 0.121
Natural Sciences 9,403 0.156 5,080 0.138
Pharmacy 9,403 0.021 5,080 0.009
Agriculture and Forestry 9,403 0.022 5,080 0.022
Engineering 9,403 0.191 5,080 0.194
Medicine 9,403 0.032 5,080 0.046
Education 9,403 0.119 5,080 0.140
Started studies during the new system 9,403 0.46 5,080 0.58
Entry year 87 9,403 0.106 5,080 0.141
Entry year 88 9,403 0.108 5,080 0.137
Entry year 89 9,403 0.110 5,080 0.145
Entry year 90 9,403 0.108 5,080 0.139
Entry year 91 9,403 0.111 5,080 0.123
Entry year 92 9,403 0.111 5,080 0.115
Entry year 93 9,403 0.114 5,080 0.101
Entry year 94 9,403 0.111 5,080 0.065
Entry year 95 9,403 0.121 5,080 0.034
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Table 3b. Determinants of graduation hazard. Results from a Cox proportional haz
ard model.

1) (2 ©) 4)
Age at the beginning of studies 0.97 0.97 0.97 1.00
(5.44)** (5.40)** (5.47)** (0.03)
Female 132 133 132 1.39
(8.55)** (8.63)** (8.59)** (6.19)**
Female* children 0.69 0.69 0.69 0.30
(2.16)* (2.13)* (2.149)* (1.86)
Children 118 117 112 175
(1.05) (1.02) (0.75) (0.97)
Married 1.23 122 1.26 1.37
(2.59)** (2.48)* (2.90)** (1.72)
Swedish speaking 0.85 0.85 0.89 0.84
(3.02)** (2.94)** (2.15)* (2.02)*
Student-teacher ratio 0.67 0.70 0.73 0.71
(7.22)** (6.67)** (5.97)** (3.91)**
Changed study field 0.73 0.73 0.73 0.59
(6.38)** (6.35)** (6.32)** (6.70)**
Entry year 88 1.01 - - -
(0.11)
Entry year 89 112 - - -
(2.06)*
Entry year 90 114 - - -
(2.31)*
Entry year 91 111 - - -
2.77)
Entry year 92 1.26 - - -
(3.84)**
Entry year 93 134 - - -
(4.52)**
Entry year 94 142 - - -
(4.72)**
Entry year 95 1.45 - - -
(3.94)**
Post92 - 122 0.99 0.97
(5.71)** (0.28) (0.42)
Local unemployment rate - - 1.04 1.05
(7.82)** (5.76)**
Unemployment rate of the study field - - 0.97 0.96
(4.46)** (2.27)*
Mean score in Matriculation Examina- - - - 114
tion
(3.95)**
Parents’ income 2" quartile - - - 1.13
(0.67)
Parents’ income3 quartile - - - 1.38
(1.90)
Parents income 4™ quartile - - - 1.19
(1.09)
Log likelihood -41390.07 -41396.70 -41365.23 -15139.48
Number of students 9350 9350 9350 4600
Number of graduates 5042 5042 5042 2038

Absolute value of z-statisticsin parentheses. * significant at 5%; ** significant at 1%. All equationsalsoin-
clude 20 dummy variablesindicating the field of study. The models are identical to the modelsin table 3 but
estimated with Cox proportional hazard model.
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Figure 1. Maximum amount of student financial aid in Finland 1970-2000 (€).
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Figure 2. Kaplan-Meier survival estimates by study field.
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Figure3. Empirical hazard rate.
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Table 1. Timesto-degree.

Median and average duration of completed degrees 1987-2000

Graduation year 1987 1988 1989 1990 1991 1992 1993
Median duration (months) 79 75 77 77 74 74 74
Average duration (months) 86 93 84 89 79 81 81
Graduation year 1994 1995 1996 1997 1998 1999 2000
Median duration (months) 74 74 73 74 74 74 71
Average duration (months) 80 77 81 82 83 85 83

Median duration of completed degrees by the year of entry

Entry year 1987 1988 1989 1990 1991 1992 1993

Median duration (months) 90 R 87 89 92 87 86
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Table 2. Lifetable.

Study Year
01
1-2
2-3
34
4-5
56
6-7
7-8
89
910
10-11
11-12
12-13

Population
at risk
9,403
9,288
9,133
8,804
8,300
6,438
4,385
2,755
1,683

995
588
329
143

Censored Graduates

110
130
277
153
973
732
531
418
327
222
176
148
126

5
25
52

351
889
1,321
1,099
654
361
185
83
38
17

22

Hazard
0.0005
0.0027
0.0057
0.0399
0.1071
0.2052
0.2506
0.2374
0.2145
0.1859
0.1412
0.1155
0.1189

Cumulative
Graduation
0.0005
0.0032
0.0089
0.0484
0.1503
0.3247
0.4939
0.6141
0.6968
0.7532
0.7880
0.8125
0.8348



Table3. Determinants of the graduation hazard.

1) (2) (3) (4)
Age at the beginning of studies 1.08 108 1.08 113
(5.89)** (5.91)** (5.82)** (2.43)*
Femae 150 151 151 1.60
(5.68)** (5.73)** (5.73)** (4.46)**
Female* children 0.50 048 051 0.15
(1.54) (1.62) (1.49) (1.58)
Children 114 117 1.09 1.78
(0.31) (0.38) (0.21) (059
Married 325 320 3.20 3.93
(5.61)** (5.65)** (5.58)** (3.56)**
Swedish speaking 0.67 0.68 0.71 0.80
(3.32)** (3.22)** (2.80)** (1.32)
Student-teacher ratio 0.36 0.50 051 0.53
(9.25)** (6.35)** (6.10)** (3.64)**
Changed study field 0.36 0.36 0.37 0.31
(9.25)** (9.24)** (9.12)** (7.67)**
Entry year 88 0.82 - - -
(1.50)
Entry year 89 0.93 - - -
(0.52)
Entry year 90 094 - - -
(0.49)
Entry year 91 104 - - -
(0.32)
Entry year 92 133 - - -
(2.06)*
Entry year 93 143 - - -
(2.55)*
Entry year 94 161 - - -
(3.22)**
Entry year 95 1.49 - - -
(2.42)*
Post92 - 152 114 0.96
(5.72)** (1.16) (0.28)

Table continues on the next page
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Table continues from the previous page

@ (2 (3 4)
Local unemployment rate - - 1.04 1.09
(3.66)** (5.45)**
Unemployment rate of the study field - - 0.98 0.95
(1.28) (1.56)
Mean score in Matriculation Examination - - - 131
(4.10)**
Parents’ income 2" quartile - - - 1.22
(0.78)
Parents’ income 3™ quartile - - - 1.47
(154)
Parents’ income 4" quartile - - - 1.25
(0.90)
Duration dependence (p) 8.52 850 8.45 9.68
(84.81)** (85.56)** (85.11)** (57.49)**
Variance of unobs. heterogeneity (s?) 372 371 3.66 3.14
(30.66)** (30.80)** (30.26)** (14.40)**
Log likelihood -3959.08 -3961.97 -3954.38 -1338.41
Number of students 9350 9350 9350 4600
Number of graduates 5042 5042 5042 2038

The reported coefficients are hazard ratios. Absolute value of z-statistics in parentheses. * indicates statistical
significance at the 5% level; ** significance at 1% level. All models are based on the Weibull distribution and
are estimated with the Gamma frailty. All equations al so include 20 dummy variables indicating the field of

study.
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Table 4. Determinants of the graduation hazard with interaction terms.

(1) (2) (©)
Age at the beginning of studies 1.03 1.02 114
(1.39) (1.28) (2.66)**
Femae 144 1.44 1.60
(5.03)** (5.06)** (4.46)**
Female* children 0.25 0.27 0.15
(2.76)** (2.58)** (1.57)
Children 197 1.80 172
(1.46) (2.27) (0.51)
Married 3.01 2.98 397
(4.98)** (4.96)** (3.60)**
Swedish speaking 0.67 0.72 0.81
(3.22)** (2.66)** (1.30)
Student-teacher ratio 0.49 0.51 0.55
(6.18)** (5.79)** (3.45)**
Changed study field 0.32 0.33 0.31
(9.96)** (9.87)** (7.75)**
Post92 115 0.76 0.78
(1.19) (1.90) (1.16)
L ong study-times* post92 155 1.77 159
(3.20)** (3.98)** (1.96)
Poor parents 0.89 0.86 117
(1.17) (1.51) (0.71)
Poor parents* Post92 110 112 0.79
(0.62) (0.74) (0.93)
Local unemployment rate - 1.05 1.09
(4.78)** (5.50)**
Unemployment rate of the study field - 0.96 091
(2.51)* (2.68)**
Mean score in Matriculation Examination - - 130
(4.03)**
Duration dependence (p) 8.83 8.78 9.62
(85.64)** (85.38)** (58.08)**
Variance of unobs. heterogeneity (s?) 3.69 3.64 310
(30.25)** (29.70)** (14.32)**
Log likelihood -40102.58 -40074.52 -15140.60
Number of students 9044 9044 4600
Number of graduates 4910 4910 2038

The reported coefficients are hazard ratios. Absolute value of z-statistics in parentheses. * indicates statistical
significance at 5% level; ** significance at 1% level. All models are based on the Weibull distribution and
estimated with the Gammafrailty. All equations also include 20 dummy variablesindicating the field of
study.
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