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1 Introduction

In this report we present the Swedish National Graduate School of Language
Technology (GSLT). The report has been written by the directors of the school
(representing three different participating universities) based on input from the
Academic Board which contains representatives from each participating univer-
sity and also student representatives. Drafts of this document have been made
available to the Academic Board for comment and the prefinal draft was cir-
culated to all members of the school and our two advisory boards for com-
ment. The report can be downloaded from http://www.gslt.hum.gu.se/docs/
selfevaluationO7.pdfl

An important theme of this report is the improvement in graduate training which
is offered by the graduate school over non-graduate school training. Our school
includes all sites where graduate training in language technology is carried out in
Sweden and there are very few, if any, current graduate students in our field who
are not connected to the school in some way. For this reason, the comparisons we
draw are with graduate education in language technology before our school came
into existence. While these comparisons are often subjective and impressionistic
in nature as we have not been able to investigate detailed statistics concerning
PhD education in our field prior to the school, they nevertheless represent a
significant consensus among researchers in our field concerning the positive effect
our school has had.

*Contact person: Robin Cooper, cooper@gslt.hum.gu.se
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2 Basic organization

2.1 The school’s goals and organization

Our field, like many others in Sweden, is characterized by pockets of excellence in
graduate education and research spread over a number of institutions in Sweden.
None of these on their own can achieve the breadth needed to compete interna-
tionally with leading graduate schools in the US and larger FEuropean countries.
At the same time it is not feasible to create a national centre at one geographi-
cal location since academics and their students are often unwilling to move from
their home institution. Similarly universities are not normally willing to give
up their best teachers and researchers for the sake of creating a national cen-
tre of excellence at another university. It seems then that the solution needed
for small countries like Sweden to achieve internationally competitive graduate
programmes is to create national collaborative structures which draw on the re-
sources present in the whole country. This is particularly important for small
specialist fields like language technology where there is no possibility of creating
programmes in several places which would be large enough to be internationally
competitive. For this reason we took the opportunity offered by the Swedish
government’s announcement of funds for sixteen new graduate schools in 2001
to create a structure for graduate training including all institutions in Sweden
where there is advanced teaching and research in language technology. The group
of institutions which contribute to the school can change depending on the de-
velopment of language technology in Sweden’s universities. General information
about the school and its original programme statement can be found on its web
site http://www.gslt.hum.gu.se.

The two basic technologies which underlie language technology applications are
speech technology and natural language processing (NLP). Speech technology is
concerned with the processing and generation of speech signals. NLP, broadly
speaking, has to do with the processing and generation of strings of words (e.g.
written text). Speech technology and NLP developed as two separate fields.
Speech technology has been for the most part engineering oriented while NLP
has in large part been linguistically oriented. In recent years there has been
increasing recognition that these two technologies need to be integrated in or-
der to produce the next generation of language technology applications such as
spoken dialogue systems, spoken translation systems, and information systems
with spoken language interfaces. It is a central feature of the graduate school’s
programme that these technologies be integrated and that young researchers be
trained who are familiar with both.
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While language technology is a young discipline it is something in which many
countries have defined national research and development programmes and which
has become increasingly commercially viable over the last ten years. It is strate-
gically important that Sweden contribute to both the international development
of generic technologies and the theory which is necessary to underlie these tech-
nologies. In addition it is becoming increasingly urgent for small languages like
Swedish to make sure that language technology is developed for their languages
and not just for “large” languages like English, German and Chinese.

Despite the great importance of language technology it is a small, specialist field
requiring researchers who are both engineers and scholars of the humanities in
varying degrees. It is a field which is interdisciplinary not only in the sense that
people from different disciplines need to work together, but also in the (more
challenging) sense that we need to train young researchers who can integrate
aspects of more than one discipline in their own research.

It is for these kinds of reasons that the national graduate school structure we
have built is important for language technology. There is no single institution
among those contributing to the school which can provide training in the range of
disciplines necessary to achieve our goals. This is combined with the perception
among all researchers in language technology in Sweden that we need to develop
a collaborative national strategy in addition to whatever local strategies we might
be pursuing for the development of our subject.

This sense of a national strategy in graduate teaching in our discipline was not
present before the school came into existence and we were not able to offer the
kind of broad and structured education that we are able to offer now.

2.2 Organizational structure

GSLT is a national graduate school for which Géteborg University (Faculty of
Arts) is the coordinating host. The school currently has 42 students registered
at the following academic institutions:

University College of Boras
Chalmers University of Technology
Goteborg University

KTH (Royal Institute of Technology)
Linkoping University

Lund University



University of Skovde
Stockholm University
Uppsala University
Vaxjo University

Supervision is also available from SICS (Swedish Institute of Computer Science).

Students are registered and formally examined in their home departments in a
variety of sub jectsﬂ

computational linguistics
computer science

human computer interaction
library science

linguistics

natural language processing
speech communication

Students can count both courses offered by the school and courses from their home
institution towards their degree and must have individual study plans which meet
the requirements both of the graduate school and of their home department.

The school is governed by an Academic Board which consists of one representa-
tive from each of the contributing universities, two student representatives and
a representative from the Faculty of Arts at Goteborg University. This board

IThe range of first degrees that students have taken before they come to us is broader. They
include:

civil engineer (civilingenjor)
cognitive science
computational linguistics
computer science

foreign languages

information science
information technology
language, logic and information
language technology

library and information science
linguistics

philosophy

phonetics

psychology
physics



reports to the board of the Faculty of Arts at Goteborg which is responsible for
decisions concerning admissions and general matters relating to the development
of the school. Information about the Academic Board together with minutes from
its meetings are to be found on http://www.gslt.hum.gu.se/acad_board/.

GSLT has two external advisory boards which regularly review GSLT’s activities.
The industrial advisory board is made up the three representatives with current
industrial experience and the international advisory board by three internation-
ally distinguished university researchers from outside Sweden. The graduate stu-
dent representatives take part in meetings with the advisory boards. Reports by
the advisory boards are to be found on http://www.gslt.hum.gu.se/docs/.

While in many respects the school is a complex and innovative administrative
entity we think it is of great importance to have a lean and efficient administra-
tive team which nevertheless supplies the specialist support needed for the school.
The administrative team consists of 50% full-time directors (split three ways over
three universities, 20% in Goteborg and 15% each in Linkoping and Viaxjo), 50%
full-time administrative coordinator (Géteborg), 75% full-time systems adminis-
trator (Goteborg). We have found that the splitting of the directorship into three
has been productive in immediately providing a national perspective on the day
to day working of the school. In the early days of the school we had telephone
meetings every other week but now these meetings are by video netmeeting facil-
ities (Marratech) which means that we can share and collaborate on documents
during the meetings.

The school has until recently been a special unit within the Faculty of Arts at
Goteborg University. Recently the administrative component for the school which
resides in the Faculty has been incorporated within the newly formed Centre for
Language Technology which represents a collaboration between language technol-
ogists within the Faculty of Arts, the I'T University at Goteborg and Chalmers
University of Technology. This administrative relationship to the University will
most likely soon change again since the Faculty of Arts is currently undergoing
a reorganization of its departments and other units into larger departments.

The language technology community in Sweden had already been trying to obtain
funds for a national graduate school and research programme before the Govern-
ment’s announcement of funding possibilities for graduate schools. While the
application for a graduate school was coordinated in Goteborg the proposal was
a joint effort in which the majority of the senior researchers in our field played
a role. It was thus natural to see the funding for the school as funding for a
national organization with administrative coordination in Géteborg rather than
as an organization centred in Goéteborg with collaboration elsewhere.
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We have been extremely fortunate in that both Goteborg University and the
Faculty of Arts at Goteborg have recognized the importance of this for our field
and take pride in leading a truly national institution which is having an important
influence on our field both nationally and internationally. Thus, apart from
serving as a coordinating base and main venue for the school’s activities, Goteborg
participates in the same way as the other participating institutions. Students are
admitted primarily on the basis of quality and are placed at the participating
university which is most appropriate for them.

For these reasons we feel that we have overcome the somewhat odd nature from
an administrative perspective of a national school placed organizationally within
a single university. We have been able to achieve a true national perspective
on graduate education in our discipline and exploit all the resources available in
Sweden. This represents a tremendous advance and improvement in the quality
of education in language technology over what was available before the school
existed.

2.3 Financing

GSLT receives 12 mSEK which is the additional funds awarded by the Govern-
ment to Goteborg University for the purpose of supporting the graduate school.
In order to meet our committments we admitted thirteen students in 2001, four-
teen in 2002, six in 2004 (of which three were awarded full funding). This com-
mitted all our funding available until 2007. In 2004 Géteborg University and the
Faculty of Arts decided that we could continue to use the funds up to 2012. This
has enabled us to admit five students per year on full funding during 2005-08 and
in addition offer up to five places a year for students receiving their salary from
outside the school but receiving additional costs for taking part in GSLT activ-
ities from the school. We have not yet approached the University and Faculty
concerning the possibility of admissions after 2008 which would involve continued
funding after 2012.

2.4 Admissions

GSLT aims at a broad base of international students with different backgrounds
and requires only that students should have the equivalent of six months full-time
study in language technology or a speech technology related discipline in order
to be eligible to apply. Project or industrial experience may count as equivalent
to full-time study and this is judged on a case by case basis.



In addition to the standard announcements sent out by the Faculty, the school
sends announcements to a large number of national and international email lists
concerned with language technology and related disciplines. The number of ap-
plicants has ranged between 23 and 73 with smaller numbers of more focused
applications in later years due to more detailed information being made available
to prospective applicants concerning what is required of an applicant. While the
number of applicants has gone down on successive years the quality and focus of
applicants has in general gone up. We feel that this is in part due to the fact
that we have made the profile of the school clearer to applicants over the years.

There are several stages to the admission procedure. First applicants are judged
as to whether they are qualified to apply to the school. Each applicant who
passes this stage is assigned to three reviewers from among GSLT’s teachers and
supervisors, who independently of each other make a written judgement on the
basis of the applications and any personal contact they have with the applicant.
In order to ensure comparability of these judgements the reviewers are all asked
to fill in the same form for each applicant. Each reviewer is asked to rank the
applicants to which she has been assigned and make a recommendation for each
applicant as to whether they should be called to interview.

On the basis of these reviews an admissions committee consisting of five members
of the Academic Board makes a review of all the applicants who are qualified to
be considered. This results in a proposal to the Academic Board concerning
which candidates should be interviewed. At least twice as many candidates are
interviewed as there are places for. The admissions committee is responsible for
carrying out the interviews. Applicants outside Sweden are normally interviewed
by phone.

At the time of the interviews applicants are given an opportunity to meet graduate
students already admitted to the school. However, these graduate students do
not take part in the actual interviews.

Each interview follows a certain plan which is the same for all applicants. After
the interviews the admissions committee makes a joint appraisal and ranking
of the applicants and makes a proposal to the Academic Board to as to which
applicants should be admitted. On the basis of this the Academic Board makes
a proposal to the faculty.

Our main criterion for admission is quality and our judgement as to the student’s
ability to benefit from and complete graduate education in our school. In the
event of needing to make choices between applicants of similar quality we have
sometimes taken distribution over the participating universities and over subject
areas within the discipline. We have so far admitted 26 female students and 28
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male students without using any adjustments to ensure sexual equality.

We have accepted students who have already begun a PhD degree though not
normally if they have completed more than half the degree. Students still have
to meet our course requirements, however, though they may do this by using
courses that they took before they were admitted to the school.

The fact that we now have a national admissions strategy has led to a great deal
of fruitful discussion concerning the vision of graduate education in our discipline
in Sweden and a much better guarantee for our applicants that they will get
placed in an intellectual environment that suits there needs. This is a marked
improvement over the situation before GSLT existed.

2.5 Students’ study and work environment

The students’ daily working environment is that of their home department and
rules concerning residence, presence at the work-place, teaching and other depart-
mental duties are determined by their home institution. However, one advantage
of being part of the graduate school community is that students may change su-
pervisor and even department and university if for some reason there is a need
to do so (for example, a student’s interests may change radically as a result of
courses taken). A small number of students have taken advantage of this.

17 students of the 54 admitted have some degree of shared salary funding with
their home department. Of these 14 receive their total salary funding from outside
the school. The home departments make a contribution to additional costs in
almost all cases (e.g. accommodation, local computing, part of social security
and insurance costs in many cases).

Each student admitted to GSLT has an individual study plan which shows the
area of thesis work, completed courses according to GSLT’s requirements and
the plans for studies for at least the current year. The study plan is filled in
on a form specially designed by GSLT which shows how GSLT’s requirements
have been met http://www.gslt.hum.gu.se/phdinfo/GSLT_ISP_061114.doc.
The study plan must be approved by the Academic Board. For each student
the Academic Board appoints a board member (or if appropriate another GSLT
supervisor) who is not one of the student’s supervisors to review the student’s
study plan, progress, work to date and plans for further study. The reviewer
will examine the student’s individual study plan each year and report to the
Academic Board in connection with approval of the study plan. The reviewer
may also make comments to the student and supervisor(s) on the best way to
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achieve a successful and timely completion of studies and will also be present at
the student’s thesis seminars.

One great advantage of being in the graduate school community is that students
are not alone in working in their area. There has been a great increase in the
number of collaborative papers written by students at different universities since
GSLT started. This collaborative activity grows naturally from the courses and
seminars. Students can also rely on there being more or less comparable condi-
tions at the different participating institutions and are much more informed about
what happens (both in terms of science and organization) at other universities in
Sweden.

2.6 Equality and diversity

Our students are divided equally between the sexes. Eight students out of the
54 admitted are not Swedish. There is a trend in our applications of more high
quality applications from outside Sweden and this is a development that we wel-
come.

2.7 Infrastructure

An immediate challenge for GSLT was building an appropriate infrastructure for
an organization lacking a single geographical location. To increase the mobility
of our students we provide each of them with a laptop computer and pay for their
travel and accommodation in connection with GSLT activities. But in addition
to this we needed to create a community in which our students and teachers could
take part even when they are at their home institutions. Specialized computa-
tional resources have played a very important role in this. Firstly, we maintain a
powerful server to which all students and teachers have access providing data re-
sources and software which the school shares and providing important processing
power for computationally intensive processing of large amounts of data which
would often be inconvenient (or even impossible) to run on local servers serving
the daily needs of a department. In addition to our website which plays a central
role in information dissemination and storage for the school we have a secure
intranet which is accessible remotely and which shows only those documents to
which particular members of the school have access. Thus, for example, only
members of the academic board have access to documents relating to applica-
tions; students can upload their individual study plans securely and members of
the school can collaborate on the construction of documents (e.g. the planning of



the school’s annual retreat to welcome new students) on the school’s wiki which
is also accessible via the intranet. In addition to this we make a great deal of
use of the Marratech videoconferencing facilities which are provided by Goteborg
University. This means that both students and teachers can take part free of
charge in meetings, course seminars and supervisions from any workstation or
laptop equipped with a headset and a webcamera from anywhere in the world
that is connected to the internet. The advent of this technology has transformed
the working of the school.

We feel that the infrastructure that we have built is not simply something that
became necessary once GSLT came into existence but has served to foster collab-
oration and equal access to computational resources thus evening out differences
that may exist between the different sites.

3 Teaching and procedures

3.1 Courses, teaching and examination

We aim to provide a coherent graduate training programme with both breadth in
our interdisciplinary field and depth provided by advanced research courses. We
aim also to maintain a national and international profile in terms both of teaching
and the students we accept into the school. Our courses are open to qualified
graduate students who are not members of the school and many students attend
our courses from the other Nordic countries, the Baltic states and Northwest
Russia in virtue of our participation in the Nordic Graduate School of Language
Technology (NGSLT, http://ngslt.org/)) which is funded by Nordforsk and in
which we play a leading role both in terms of teaching and administration.

Courses are divided into three levels as follows:

e Level 1 courses carry 5 credit points and offer an introduction to research
in one of the school’s various areas. Examples of level 1 courses are Natural
Language Processing, Speech Technology, Linguistics, Phonetics.

e Level 2 courses carry 5 credit points and focus on a particular subarea of
one of the school’s areas which is of current research interest in language
technology. Level 2 courses normally have one or more level 1 courses as
a prerequisite. Examples of level 2 courses are Dialogue Systems, Machine
Translation, Lexical Semantics, Information Access.
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e Level 3 courses carry 10 credit points and offer a detailed examination
of a current open research problem. Usually the instructor presents some
research of her own which she develops during the course and course projects
contribute to this research or present alternative solutions. Level 3 courses
often have a specific level 2 course as a prerequisite, but they may also be
more problem or application oriented and build on several previous courses.
Level 3 courses may involve a shorter or longer stay at a research institution
other than the home institution. Examples of level 3 courses are Dialogue
Systems 2, Machine Translation 2.

Students with a major specialization in language technology are required to take
courses equivalent to 60 credit points, with a clear progression as follows:

e Four obligatory courses on level 1:

1. Natural language processing
2. Speech technology
3. Programming/Basic computer science

4. Research methods/Philosophy of science
e At least 30 credit points on level 2

e At least 10 credit points on level 3

Students with a minor concentration in language technology are required to take
30 credit points with at least 10 credit points on level 2. There are no compulsory
courses for this option.

For both options the thesis must be in the area of language technology.

Course requirements can be found in the document http://www.gslt.hum.gu.
se/phdinfo/courserequirements.pdf.

Courses are financed by GSLT but organized by the participating institutions,
often involving teachers from several sites. Teaching takes place during two inten-
sive weeks per semester (in Goteborg) with distance teaching during the periods
in between. Each course is concluded with a closing seminar at the home in-
stitution of the coordinating teacher. GSLT normally finances 3-5 courses per
semester.
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The course program has clearly been one of the most valuable contributions of
GSLT to graduate education in language technology, given that it would be im-
possible for any single department to offer a program with the same breadth and
depth as the three-level course program provided by GSLT. The course program
has also attracted a large number of students from outside Sweden, in particular
from the Nordic and Baltic countries.

We have developed a fairly elaborate structure of training through coursework
(though, actually no more elaborate than what is standardly available in Amer-
ican graduate schools, for example). Our system with course levels and pre-
requisites for the higher level courses is perhaps unusual in traditional Swedish
graduate education, particularly in the humanities. However, in a technical field
like language technology where in addition it is important to take in students
from a number of different backgrounds it is important to be able to give what in
the US are sometimes called “graduate introductions”, that is introductions to
the field from a research perspective. Thus our level one introductory courses are
not the same as introductions at the undergraduate level. They are introducing
the field to future researchers, people who need to know from the very start what
the open research questions are in the field, what the alternative approaches are
to solutions to basic problems, where the frontier of the discipline lies and where
there is a likelihood that a contribution can be made in the near future. However,
in a technical field it is not sufficient to give just graduate introductions but also
to build on these courses with other more specialist courses that develop both
practical skills and theoretical knowledge. Finally, it is important to take part in
courses like our level 3 courses which are devoted to particular research projects.
Here students gain experience of doing research, often, though not necessarily,
closely related to the topic of research planned for their thesis. In such a course
setting they gain insight into how other researchers approach problems and deal
with detailed research in a very concrete way. They also often gain experience
of what it means to be working together with others in a team since they may
be collaborating with others in the course. This experience is quite close to the
kind of experience graduate students get by being attached to a research project.
However, while in a research project it is the needs of the project which are
uppermost, in an advanced research course there is also a pedagogical element.

The training programme that we have built did not exist before GSLT started

and represents a marked improvement over what was available in the individual
departments previously.

12



3.2 Seminars and conferences

As part of the activities at intensive weeks, GSLT schedules seminars. Usually,
one day each intensive week is scheduled for seminars by GSLT students. During
their time of study GSLT students are required to give two longer thesis seminars
relating to their thesis topic with the main supervisor present. The first one of
these should take place after about two years of study, and the second one,
about six months before completion of the thesis. The latter may be given at
the student’s home department. In addition to these obligatory seminars, GSLT
students may volunteer seminars to present intermediate results or plans on this
day.

Supervisors give seminars as part of the Invited seminar series. There is usually
one invited speaker each intensive week. Apart from supervisors, the invited
speaker may be a guest researcher or someone from industry.

GSLT has been active in the creation of a series of Swedish Language Technology
Conferences, the first one of which was organized in 2005. Naturally, many of
the presentations at these conferences have been given by GSLT.

The seminar activity within the school means that at least twice a semester there
are research presentations which address audiences from several sites in Sweden
where language technology is researched. This represents a considerable increase
in activity over that prior to GSLT.

3.3 Supervision

Thesis work is conducted according to the conventions of the student’s home insti-
tution. The academic board does, however, make sure that qualified supervision
is available at the department to which the student was admitted.

GSLT pays participating departments for 80 hours supervision per year for each
student. In order to encourage students to obtain supervision at different de-
partments within GSLT there is also a contribution for up to 40 hours per year
secondary supervision if the secondary supervisor(s) come(s) from a department
not the student’s home department. These and other rights and obligations are
set out in the graduate student policy document http://www.gslt.hum.gu.se/
docs/phdpolicy.pdf.

We are able to use the best teachers and supervisors in Sweden for particular
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subject areas. As courses are normally team taught there has been a great in-
crease in contact between teachers since the school started. Students normally
have supervisors from more than one department as GSLT’s funding pays for
second supervision not in the student’s home department. We currently have a
list of 39 teachers and supervisors involved in the school.

Prior to GSLT joint supervision across different universities was the exception
rather than the rule in our discipline. Now this is the normal case for our graduate
students.

3.4 Theses and thesis work

The form of theses and the relationship between licentiate and doctoral theses
follows the requirements established by the home institution. GSLT’s requirement
is only that the theses be in an area of language technology. The procedures
relating to the reviewing of study plans described above and the use of external
second supervisors means that the student receives more feedback about the
quality of their thesis plans and drafts than would be the case in an ordinary single
department and this, together with the enlarged student community, improves
the quality of theses. Theses are examined according to the conventions of the
home department, though normally with the collaboration of a member of the
graduate school from a different department, for example, as a member of the
examining board.

3.5 Local and international collaboration

Collaboration within the school concerns both collaborations between students
on joint papers and projects (as noted above) and collaborations between teach-
ers and supervisors on the team-teaching of courses and the co-supervision of
students. Resposibility for courses is spread fairly evenly over participating insti-
tutions and for the most part involve team teaching with more than one partici-
pating institution involved. A complete list of courses given since GSLT started
can be found on http://www.gslt.hum.gu.se/courses/.

Nationally, GSLT has had collaboration with SICS, the Swedish Institute of Com-
puter Science. Two GSLT students have had their employment at SICS, while
being enrolled at a partner university, and researchers at SICS have been engaged
as supervisors and as reviewers of applications.
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GSLT has also cooperated with the Swedish language council (Sprakradet, previ-
ously Svenska sprakndmnden) in the creation of the web site Sprakteknologi.se,
which is a hub for information about language technology resources, players and
activities in Sweden. Sprakteknologi.se cooperate with similar sites in the other
Nordic countries and with LT-World (http://www.lt-world.org/).

At the Nordic level GSLT has contributed a great deal to the teaching in the
Nordic Graduate School of Language Technology (http://ngslt.org/) and it is
quite often the case that the number of NGSLT students attending a course is
more than double the number from GSLT.

At the international level we have a collaboration with the International Post-
Graduate College in Language Technology and Cognitive Systems (http://www.
coli.uni-saarland.de/projects/igk/)) which involves Saarbriicken and Edin-
burgh Universities. The collaboration has involved a small number of students
and staff attending workshops and conferences at our respective organizations.

None of this collaboration would have been possible without GSLT.

3.6 Evaluation, quality assessment and development

An immediate question that arises is how to achieve quality assurance in such a
disparate organization with students studying different degrees at different insti-
tutions.

Quality assurance at GSLT is divided into the following areas:

e admissions

e individual study plans

e courses

e thesis work and supervision

e general review and evaluation

We have gone into some detail above concerning quality assurance with respect
to admissions, individual study plans, thesis work and supervision. Here we make
some remarks about course evaluation and general evaluation of the school.
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Time is allocated for course evaluation during the closing seminar of each GSLT
course. Two students are appointed to coordinate the evaluation and to write a
short report summarizing the main points of the evaluation. This report is sent
to the coordinating teacher and to the GSLT directors and is kept on file for
future reference.

General review of the school’s activities is carried out by the Academic Board in
the form of an annual report in which basic data are collected and future strategy
is outlined. (See http://www.gslt.hum.gu.se/docs/.)

GSLT has two external advisory boards which regularly review GSLT’s activities.
The industrial advisory board is made up the three representatives with current
industrial experience and the international advisory board by three internation-
ally distinguished university researchers from outside Sweden. Reports by the
advisory boards are to be found on http://www.gslt.hum.gu.se/docs/.

As GSLT involves co-operation between almost all academic research groups
working on language technology, there is no comparable structure nationally that
GSLT can be compared with. The most relevant comparison is with graduate
education at a single department, and, as witnessed by the contributions to the
annual reports from participating departments, all of them find benefits with the
training provided by GSLT.

4 Results

4.1 Completion rates

Since the school started five students have withdrawn, two of these within a
few weeks of having been admitted. One student withdrew for health reasons.
Another withdrew immediately after the licentiate examination and a third with-
drew in order to take up an attractive job offer. We believe that the environment
provided by the school makes withdrawal less likely than in a normal environ-
ment which often lacks the critical mass needed to provide support for graduate
students.

Our strategies of trying to ensure high completion rates involve quite liberal fi-
nancial support for supervision, in particular second supervision external to the
student’s home department as described above. In addition to this the detailed
review (described above) of students’ study plans on an annual basis involving
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reviewers from departments other than the students’ home department provides
an external perspective on students’ progress that is not usually possible within
a single department and which can be important in bringing a project to com-
pletion.

Our projections for completions during the remainder of 2007 and 2008 are per-
haps optimistic, based on current study plans. Even allowing for some slippage
we are satsified with the results, taking account of the fact that a number of stu-
dents have been on parental or other kinds of leave. Some of our students start
working part-time in industry before completing their thesis and despite the fact
that this delays completion we encourage our students to do this as it provides a
unique opportunity to bring the academic and commercial world into contact.

We feel that the PhD theses that have been produced within the school so far have
been of high quality and represent a broader intellectual base than could have
been achieved in a single department. One of them, that by Magnus Sahlgren,
was awarded the prize for the best PhD thesis 2006 by the Faculty of Humanities
at Stockholm University.

4.2 Employment possibilities

Internationally there is a growing need for language technologists both in univer-
sities and in industry. Universities currently have difficulty hiring postdoctoral
researchers since university salaries are not competetive with industry. Within
the next five to ten years there will be a crisis in Swedish academic language
technology (as in other disciplines) when academics born in the 40s will retire.
At the same time there are increasing opportunities in industry.

It is therefore important for us to keep contact with our alumni and we have an
alumni association and invite our alumni back to take part in the retreats with
incoming students.

4.3 Establishment of research environments and networks

The most important effect of the graduate school has been the establishment of a
national research environment and a generation of young language technologists
who now take networking at the national level for granted. This has also had an
important effect on the visibility of Swedish language technology internationally.
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4.4 Achievement of the school’s goals

A central goal of the school was to bring together pockets of excellence which are
spread over a number of institutions in Sweden into a single organization which
could compete successfully with graduate education internationally. We believe
that we have achieved this and that this is being indicated by the increased
international mobility of our students and graduates and the increase in high
quality applications we receive from abroad.

Another goal we had was to create an educational programme that brings both
interdisciplinary breadth and depth into a coherent training in our field. In
particular it was important for us to bring together natural language processing
and speech technology. We believe that the structured nature of our courses with
higher levels building on previous courses has achieved this. We are able to offer
courses of both breadth and depth which would not have been possible within
any one of our participating departments.

5 Conclusions

In a fast-moving developing field like ours it is important to be able to train
research students in areas that their supervisors are not expert in. It is not the
case that students simply carry the torch forward from their PhD supervisor.
Rather it is the case that they must receive a broad input and make new connec-
tions between the subfields which their teachers were not able to do. In general
terms this is the case in language technology for the areas of natural language
processing and speech technology. But there are also many smaller subfields and
research projects which need to be connected together and which as a result can
lead to new research topics. In order to be able to do this our students need to
be exposed to teaching by a variety of teachers and also be aware of the doctoral
research which is being conducted in the various departments connected to the
graduate school. Before GSLT started it was difficult for a student to become
acquainted with research at other departments in Sweden. It was almost eas-
ier to know what was going on at major research centres outside Sweden. This
situation has changed radically since GSLT started. Now it is very natural for
students to meet regularly, to talk to each other about their research and to work
together on joint publications. This is amply illustrated in the student publica-
tions which we list in our annual reports (http://www.gslt.hum.gu.se/docs/).
This represents a change in research and teaching in language technology which
will have a lasting effect on the future of the field in Sweden.
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Specific positive aspects of the school include:

e the number of students we are able to fund in language technology each
year is probably more than double what we would be able to fund without
the school. We base this on the fact that the number of proposals for
language technology students with external funding we receive each year is
now normally less than half of the number we give complete funding to.

e the number and type of courses we are able to offer is radically different from
what would be possible at our individual departments. Before the school
started there were no graduate courses on different levels with higher levels
building on what came before. Team teaching was the exception rather than
the rule and there was very little teaching shared between departments.

e all our students take courses in both natural language processing and speech.
Before the school started this was very rare and there are few places in the
world which offer this opportunity in graduate training.

e students are able to obtain supervision by a supervisor who is competent in
and actively researching in their chosen area. The majority of our students
have supervisors at more than one department whereas before the school
only a minority of students would have this opportunity.

e it is now very common for students to collaborate with each other across
participating institutions

e teaching and supervising activities have led to increased contact between
teachers and researchers. For example, the current national project on a
BLARK (basic language resource kit) for Swedish has grown largely from
contact within GSLT.

e the size and quality of the recruitment pool has increased. The school as
a national organization has a national and international visibility which a
department offering occasional doctoral places does not have.

Despite these successes there are still problems some of which seem structural in
the organization that we have:

e it is still hard for us to get contact with industry. We made a decision quite
early (partly on the advice of our advisory boards) not to put a lot of effort
into organizing industry seminars, courses and the like at the expense of
our graduate training. Our hope is that this strategy will pay off as more
of our senior students spend time in industry. Contact of this kind can do
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much more to establish contact and pursue commercial development than
one-off seminars or courses.

e seminars are harder to organize nationally than courses. It is hard for
teachers and students alike to motivate a trip to Goteborg just to attend
seminars. We have experimented with several scheduling strategies and
suggestions for policies concerning seminar attendance but still feel that
we have not found the ideal solution. Perhaps this will improve as the
technology for webmeetings improves and people may be able to take part
without having to travel.

e the intensive weeks were originally conceived to have more activities such as
workshops and project meetings in addition to the core teaching activities
of courses and seminars. This has happened to some extent but not to the
same extent that was originally planned. People seem to prefer to spend
as little time at the intensive weeks as possible and just take part in core
activities rather than getting involved in satellite events.

e there is still a feeling that a lot of the functioning the school relies on good
will and teachers making contributions to the school over and above their
normal duties at their home department. Apart from the directors, the
school has no academic employees it can call on to assist with the running
of the school.

e given hindsight and a free hand we think it would have been better not to
admit a large number of students at the beginning like we did. It would
have been better to build up to the steady state that our funding allows
(about five fully-funded students a year). This would have allowed the
national recruitment organization to grow in a more orderly fashion.

5.1 The future

As stated above, we have our funding until 2012, but under this arrangement
our last intake will be in 2008. We plan to discuss possibilities for continuing
admission beyond 2008 with the University and the Faculty during the autumn
of 2007.
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A Basic data

This section contains basic data in the tables requested by Hogskoleverket.
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Notes for Table [1l

1. The student’s salary and main supervision is not financed by the school.
The school does, however, pay for a laptop computer, secondary supervi-
sion, and expenses in connection with courses, travel and accommodation
associated with the school’s activities.

2. The student has previously received total funding from the school but this
funding has now expired.

3. Year for admission as a graduate student is shown in parenthesis if this is
different from the year of admission to the school.

4. The student has defended her thesis but not yet supplied a copy of her
degree certificate to the school.

5. The student has withdrawn.
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Studieplan for forskarutbildning i Tal och Musikkommunikation

Skolan for datavetenskap och kommunikation, KTH
Reviderad version, september 2006.

Gemensamma foreskrifter for forskarutbildningen vid KTH finns angivna i studiehandboken for

forskarutbildning. Denna studieplan kompletterar dessa gemensamma foreskrifter med
amnesspecifika anvisningar.

1. Amnesbeskrivning samt mél for utbildningen

Malet for forskarutbildningen i Tal och Musikkommunikation &r att ge den studerande goda
kunskaper inom dmnesomradet och formaga att bedriva sjédlvstandigt forsknings-, utvecklings-,
undervisnings- och utredningsarbete inom skilda omraden av samhillet.

Malet for doktorsexamen &r darutdver att ge den studerande formaga att kritiskt och
sjdlvstandigt planera och leda sadant arbete.

1.1 Vetenskapligt omride

Amnet Tal- och Musikkommunikation omfattar studier av ménsklig kommunikation i forsta
hand med hjdlp av akustiska signaler som tal eller musik. Aven kommunikation med hjélp av
visuella signaler som till exempel ansiktsrorelser vid tal ingér i amnet. Omradet innefattar
beskrivningar, teorier, modeller och tekniska system rorande alla delar av

kommunikationskedjan fran produktion, akustisk dverforing och omvandling via horsel till
perception, forstaelse och upplevelse.

1.2 Definintion av inriktningar

Forskarutbildning 1 &mnet tal- och musikkommunikation har tvd inrikningar: Talkommunikation
och Musikakustik.

2 Definition av inriktningar.

2.1 Inriktning mot Talkommunikation

2.1.1 Beskrivning av inriktning

Inriktning Talkommunikation omfattar teorin for talkommunikationsprocesser samt
tillimpningar inom informationsteknologi, telekom och dven inom ett antal medicinska

specialiteter och handikappvérd.

2.1.2 Aktuell forskning



Talteknologi, som innefattar tillimpningar av talkommunikation &r under snabb utveckling och
har vuxit till ett nytt tvirvetenskapligt forskningsomrédde med sina rétter huvudsakligen i
lingvistik, talkommunikationsforskning och datavetenskap. Exempel pa forskningsomraden ar:
multimodal talsyntes, automatisk talforstielse, talarverifiering-, multimodala dialogsystem samt
mer tilldmpningsnira system och metoder relaterade till t.ex. sprakinlérning och olika
funktionshinder. Ett doktorsarbete kan utforas inom nigot av dessa omraden. Forskningsarbetet
knyts ofta till CTT, Centrum for talteknologi, ett kompetenscentrum for samarbete mellan
hogskola och niringsliv. Grundforskning inom omrédena talproduktion, talets akustik,
talperception och rostens funktion utfors ocksé vid institutionen. Dessa omraden &r ocksé
mdjliga &mnen for en avhandling.

2.1.3 Utbildningens uppliggning

Utbildningen kan avslutas med licentiatexamen eller doktorsexamen. Forskarutbildningen om
totalt 80 studiepodng for licentiatexamen och 160 podng for doktorsexamen bestar av en kursdel
och en avhandlingsdel. Kursdelen omfattar for licentiatexamen 25-35 p och for doktorsexamen
50-60 p. Av dessa kan hogst 10 poéng for licentiatexamen och 20 poédng for doktorsexamen
hérrora frén grundutbildningskurser vid KTH eller annan fakultet, om dessa &r vésentliga for
den individuella avhandlingsinriktningen eller ger en tvarvetenskaplig breddning inom
forskningsomradet.

Avsteg fran de angivna podngtalen kan goras om synnerliga skél foreligger. Forskarutbildnings-
kurser kan ges i form av fOreldsningar, seminarier, litteraturkurser samt projektuppgifter.
Kurserna for varje enskild forskarstuderande faststélls individuellt 1 samrdd med dmnesforetra-
dare och huvudhandledaren.

En individuell studieplan skall uppréttas och uppdateras, normalt en géng per &r.

Forskarstuderande skall under sin utbildningstid ta del 1 och bidra till den vetenskapliga aktivitet
som bedrivs vid institutionen genom att bevista seminarier och ge normalt ett seminarium per ar
om sitt avhandlingsarbete.

2.1.4 Obligatoriska och rekommenderade kurser

I kursdelen maste ingd moment 1 vetenskapsteori och forskningsmetodik. I kursdelen kan ingé
kurser med inriktning mot hogskolepedagogisk utbildning. Sadana kurser ar dock ett krav om
undervisning inom grundutbildningen skall ske under utbildningstiden.

Kurserna Tal- och horselfunktionerna, grundkurs (F2F5113) samt Talkommunikationsteori,
grundkurs (F2F5115) &r obligatoriska for licentiat- och doktorandstuderande. Ovriga kurser
definieras och viljs individuellt. Nagra av dessa kurser beskrivs nedan.

Pé grund av den tvdrvetenskapliga karaktiren pé studierna kan forskarstudiekurser och kurser pa
grundniva vid andra ldrosdten inga i laskursen. Speciellt utgdr kurser i digital signalbehandling
och fonetik/lingvistik ofta ett bra komplement till forskarkurserna i Talkommunikation.

Obligatoriska kurser
F2F5113 Grundkurs om tal- och horselfunktionerna, 10 p.



Tal- och horselfunktionerna, grundkurs. Talets och horselns fysiologi. Signalstrukturer i skilda
delar av den ménskliga sdndar/mottagarkedjan. Kodningsmekanismer.

F2F5115 Talkommunikationsteori, 10 p.

Talkommunikationsteori, grundkurs. Informationsteori, lingvistik och fonetik som teoretisk
grund for talkommunikation. Talkoden. Speciell vikt 14ggs vid sddana aspekter som har
betydelse 1 system for automatisk talforstaelse och talproduktion.

Valfria rekommenderade kurser

F2F5112 Specialkurs i signal- och stromkretsteori, 10 p.

Specialkurs i signal- och stromkretsteori. Signalbehandlingsmetoder for talanalys och
taligenkdnning. Modeller for talproduktion med hjélp av till exempel transmissionsledningar.

F2F5114 Tal- och horselfunktioner, fordjupningskurs, 5-15 p.
Tal- och horselfunktionerna, fordjupningskurs. Problem med komplexitet och variabilitet.
Interaktion. Auditiva transformationer i relation till talkoden.

F2F5116 Talkommunikationsteori, fordjupningskurs, 5-15 p.
Talkommunikationsteori, fordjupningskurs. Textanalys, parsning, problem med lexikal dtkomst.
Samband mellan prosodiska och segmentella drag. Talarspecifika drag och talstilsvariationer.

F2F5117 Talkommunikationssystem, 10 p.

Talkommunikationssystem. Utnyttjande av talkommunikationsmodeller i tekniska system till
exempel talbaserade dialogsystem. Designkriterier och prestanda. Utvérdering av
taluppfattbarhet och talkvalitet. Inverkan av rumsakustik och begrénsningar i talarens/lyssnarens
forméga. Talbaserade dialogsystem. Tillimpning inom till exempel informationsteknologi,
telekom, undervisning och handikappteknik.

2.2 Inriktning mot Musikakustik
2.2.1 Beskrivning av inriktning

Inriktning Musikakustik omfattar teorier for den musikaliska kommunikationsprocessen
tonsdttare - musiker - lyssnare.

2.2.2 Aktuell forskning

Forskning och tillimpningarna ligger fraimst inom instrumentbygge, rostvetenskap,
musikinformatik, musikteknologi, ljudatergivning, ljudburen icke-verbal interaktion, samt
musik- och rostpedagogik. Centrala delar &r teorier for ljudgenerering 1 musikinstrument
(inklusive séngrosten) och modeller for perception av musikljud. Strukturering av ljudfoljder pa
olika nivéer i den musikaliska kommunikationskedjan &r ett annat betydelsefullt omrade.
Musikakustik dr alltsé ett starkt tvirvetenskapligt &mne. Forskarutbildningen skall vidare leda
fram till en fordjupad forstaelse for musik bade som akustiskt och psykologiskt fenomen.

2.2.3 Utbildningens uppliggning

Utbildningen kan avslutas med licentiatexamen eller doktorsexamen. Kursdelen omfattar for
licentiatexamen 25-35 p och for doktorsexamen 50-60 p. For teknologie doktorsexamen géller
att hogst 10 podng av kursdelen far vara grundutbildningskurser. For filosofie doktorsexamen
far hogst 20 podng var kompletterande grundutbildningskurser, foretrddesvis 1 tekniska &mnen.



Kurser pd grundnivé vid andra institutioner kan i forekommande fall ingé i kursdelen. Kurser
ges 1 form av foreldsningar, seminarier, litteraturkurser, samt laborations- och projektuppgifter.
Sjélvstudier av litteratur utgor den viktigaste delen i kurserna, som utformas individuellt for
varje doktorand i samradd med handledaren.

En individuell studieplan skall upprittas och uppdateras, normalt en gang per ar.

Forskarstuderande skall under sin utbildningstid ta del i och bidra till den vetenskapliga aktivitet
som bedrivs vid institutionen genom att bevista seminarier och ge normalt ett seminarium per ir
om sitt avhandlingsarbete.

2.2.4 Obligatoriska och rekommenderade kurser

I kursdelen maste ingd moment 1 vetenskapsteori och forskningsmetodik. I kursdelen kan ingé
kurser med inriktning mot hogskolepedagogisk utbildning. Sadana kurser ar dock ett krav om
undervisning inom grundutbildningen skall ske under utbildningstiden.

Kurserna Akustik (F2F5210), Horselperception (F2F5211) och Rumsakustik (F2F5205) ér
obligatoriska for bade licentiat- och doktorsexamen. Ovriga kurser definieras och viljs
individuellt.

Obligatoriska kurser

F2F5210 Akustik 5-10 p.

Den klassiska akustikens huvudomraden: vagekvationen, svingningar i strangar, ror, membran,
stavar och plattor.

F2F5211 Horselperception 5-20 p.
Horselfysiologi, perception, signalrepresentation i horselns nervsystem, binauralt horande,
riktningshorande.

F2F5205 Rumsakustik 5 p.
Beskrivning av ljudfilt i rum, stralgédngsberikning, vagteoretiska och statistiska modeller.

Valfria Kurser

F2F5212 Instrumentldra 5-20 p.

Laran om de vanligaste instrumentens akustiska funktion: excitationspriniciper, aterkoppling i
resonatorsystem, stralningsegenskaper

F2F5214 Musikldra 5-10 p.
FElementa ur musik- och harmonilira samt satslira.

Aven 6vriga valfria kurser kan forekomma.

2.3 Avhandling

Avhandlingsdelen bor paborjas snarast efter antagning. Amnet for avhandlingen skall viljas i
samrdd med huvudhandledare. For licentiatexamen savil som for doktorsexamen kan

avhandlingen bestd av en monografi eller av en sammanldggningsavhandling.

3. Behorighet och urval



For behdrighet att antas till forskarutbildningen krdvs att den sokande uppfyller dels villkor for
grundldggande behorighet, dels villkor for sdrskild behorighet, och har sddan f6rméaga i 6vrigt
som behovs for att gd igenom utbildningen.

3.1 Grundliggande och sirskild behorighet samt forkunskaper

Grundldggande behorighet definieras av allmédnna regler faststidllda av Hogskoleverket och KTH
centralt.

3. 1.1 Sirskilda behorighetskrav: inriktning Talkommunikation.

Behorig att antas som doktorand med inriktning pa talkommunikation dr den som avlagt
civilingenjdrsexamen inom utbildningslinjen for elektroteknik, datateknik eller teknisk fysik.
Aven den #r behdrig som i annan ordning forvirvat i huvudsak motsvarande kunskaper och
fardigheter i for forskarutbildningen vésentliga avseenden.

Dessutom kréivs kunskaper motsvarande Talteknologi, 2F1111.

Forkunskapsrekommendationer
Sprékligt intresse och erfarenhet av akustik och signalbehandling &r en god bakgrund.

3.1.2 Sirskilda behorighetskrav: inriktning Musikakustik

For att antas som doktorand med inriktning pa musikakustik krivs att sokanden har genomgétt
kursen i Musikakustik (2F1212) alternativt kursen Musical Communication and Music
Technology (2F1213). Aven den #r behdrig som i annan ordning forvirvat i huvudsak
motsvarande kunskaper och fardigheter 1 for forskarutbildningen i musikakustik vésentliga
avseenden.

Forkunskapsrekommendationer

Forskarutbildningen underléttas avsevirt om den studerande har praktisk fortrogenhet med
musik forvirvad genom aktivt musicerande (instrumentalt och/eller vokalt). Studeranden bor
vidare ha genomgatt dtminstone tva kurser av : Talteknologi (2F1111), Elektroakustik (2F1400),
Ljudperception (2F1300), Audiotekning (2F1410) eller andra kurser pa niva D i teknisk
akustik, fonetik, datalogi, lingvistik eller musikvetenskap.

3.2 Regler for urval

Urvalet gors bland de sokande som uppfyller behorighetskraven. Vid urvalet utgor graden av
sOkandens mognad, formaga till sjalvstindigt omddme och kritisk analys viktiga aspekter.
Sérskild vikt laggs vid studieresultaten i kurser av fordjupningskaraktér eller i form av

sjdlvstandiga arbeten som t ex examensarbetet. Vidare skall amnesforetriddare eller av denne
utsedd ldrare ha accepterat ansvaret som handledare for den studerande.

4. Examina och prov i utbildningen

4.1 Licentiat- och doktorsexamen

Licentiat- och doktorsexamen avldgges i enlighet med KTH:s generella regler.



4.2 Prov som ingér i utbildningen
Inga Gvriga obligatoriska prov ingar i utbildningen



Uppsala universitet
Institutionen for lingvistik och filologi

Studieplan for forskarutbildning
DATORLINGVISTIK

Doctoral programme in Computational Linguistics

1 Beslut

Studieplanen &r faststélld av sprakvetenskapliga sektionsndmnden 1998-11-26 att gilla fr o m
1999-01-01. Forskarutbildningen ges 1 den omfattning tillgéngliga resurser medger.

2 Mal for utbildningen

Malet for forskarutbildningen i datorlingvistik dr att ge (a) forméaga till sjalvstandig
forskning som dokumenteras genom en vetenskaplig avhandling; (b) avsevart
fordjupade och breddade kunskaper om datorlingvistikens teorier, metoder och resultat
och en god overblick over det aktuella forskningsldget pa omradet och kinnedom om
angransande discipliner, ddribland allmén lingvistik, datavetenskap, logik och
matematik; (c) grundliga och aktuella kunskaper inom den studerandes specialomrade
och inom andra &mnesomraden som dr av omedelbar vikt for specialomréadet; (d) god
kdnnedom om datorlingvistikens tillimpningar.

3 Tilltrade till forskarutbildning
3.1 Allméinna bestimmelser

Till forskarutbildning fir antas endast s4 ménga doktorander som kan erbjudas handledning
och godtagbara studievillkor 1 6vrigt och som har studiefinansiering enligt HF 10:3 (HF 10:1).

3.2 Grundliggande behorighet

Grundldggande behorighet har den som gétt igenom grundldggande hogskoleutbildning om
minst 120 poédng eller som 1 annan ordning inom eller utom landet har forvirvat i huvudsak
motsvarande kunskaper. Om det finns sérskilda skél, far sektionsndmnden for en enskild
sokande medge undantag frin kravet pa grundldggande behdrighet (HF 10:4).

3.3 Sirskild behorighet

For sdrskild behorighet att antas till forskarutbildningen 1 &mnet krédvs att den sokande har



godként resultat pa kurser motsvarande magisternivan i &mnet datorlingvistik eller
motsvarande enligt dldre bestimmelser. Sdrskild behdrighet har ocksé den som i annan
ordning inom eller utom landet forvérvat i huvudsak motsvarande kunskaper eller sddana
kunskaper 1 formell lingvistik eller datavetenskap som skulle utgora en god grund for fortsatta
forskarstudier i datorlingvistik. Vidare krdvs normalt kunskaper i svenska motsvarande
standardbehdrighet C.2: Programgymnasiet/Nya vuxenutb: Sv B/Sv2 B. Linjegymnasiet: Sv3
HSENT. Komvux (dldre vuxenutbildning): Sv etapp 3. Dispens fran detta krav kan ges 4t den
som forvirvat sina kunskaper utom landet.

For sokande med utlédndsk forutbildning anses godként resultat pa kursen svenska for
utldndska studerande A om 20 podng motsvara betyget G pa kurs Sv B/Sv B2 i
gymnasieskolan.

3.4 Forkunskapsrekommendationer

Forskning inom datorlingvistik bedrivs 1 hog grad pa frimmande sprak, varfor kunskaper 1 ett
eller flera frimmande sprak normalt dr nddvandiga. Sérskilt géller detta engelska.

4 Antagning och urval

Antagning av sokande till forskarutbildning i datorlingvistik gors av sektionsndmnden.
Ansokan om antagning skall inlimnas senast ... for pafoljande budgetir. Beslut om antagning
skall grunda sig pa en bedomning av den sokandes formaga att tillgodogora sig
forskarutbildningen. Sérskild vikt skall dirvid féstas vid forméga till sjdlvstidndigt tinkande
och kritisk analys, sdsom den framkommer i den s6kandes skriftliga arbeten. Intervju med den
sOkande kan ocksd komma ifraga.

S Individuell studieplan

For varje doktorand skall det upprittas en individuell studieplan. Den skall faststéllas av
sektionsndmnden efter samrdd med doktoranden och hans eller hennes handledare. Den
individuella studieplanen skall innehélla en tidsplan for doktorandens forskarutbildning, en
beskrivning av de dtaganden som doktoranden och sektionsndmnden har under
utbildningstiden samt vad som 1 ovrigt behdvs for att utbildningen hela tiden skall kunna
bedrivas pa ett effektivt sitt.

Den individuella studieplanen skall f6ljas upp av sektionsndmnden minst en ging varje &r.
Vid uppf6ljningen skall doktorand och handledare informera sektionsndmnden om hur
utbildningen framskrider. Sektionsndmnden kan nér det dr pdkallat gora de dndringar i den
individuella studieplanen som behovs.

Doktorand och handledare skall skriftligen intyga att de har tagit del av den individuella
studieplanen och de dndringar som gors i den.



6 Utbildningens innehall och uppliaggning
6.1 Utbildningens lingd

Utbildningen f6r doktorsexamen skall normalt kréva fyra &r. Harvid forutsitts att doktoranden
har de forkunskaper som krévs och dgnar sig at studierna pa heltid samt utnyttjar
undervisningen och handledningen effektivt. Utbildningstiden far forlingas bara om det finns
sdrskilda skil for det, sdsom ledighet pd grund av sjukdom, f6r tjinstgéring inom
totalforsvaret eller for fortroendeuppdrag inom fackliga organisationer och
studentorganisationer eller fordldraledighet. Innan en dndring gors skall doktorand och
handledare ges mojlighet att yttra sig.

6.2 Utbildningens uppliggning

Utbildningen bestér av en kursdel som omfattar tre terminer (60 poédng), och en
avhandlingsdel som omfattar fem terminer (100 poiing). Aven om kursdelen normalt i
huvudsak foregar avhandlingsdelen rekommenderas doktoranden att pd ett tidigt stadium
diskutera och bestimma avhandlingsdmne. Doktoranden skall ocksé fortlopande halla sin
handledare underrittad om hur studierna och forskningen framskrider.

6.3 Undervisning

Undervisning i samtliga ingdende kurser ges inte varje ldsdr. Doktoranden uppmanas darfor
att 1 mojligaste mén utnyttja den undervisning som ges. Doktoranden skall ocksé delta aktivt i
seminarieverksamheten vid institutionen. Vissa kurser eller viss undervisning kan ges i
samarbete med andra institutioner eller av andra institutioner eller av sektionen/fakulteten
gemensamt. Doktoranden bor utnyttja de tillfdllen som ges att bevista géstforeldsningar bade
inom det egna dmnet och inom angriansade dmnen.

6.4 Handledning

For varje doktorand skall sektionsndmnden utse en eller flera handledare. Om flera
handledare utses, skall en av dem utses till huvudhandledare. Huvudhandledaren bor vara
anstilld vid institutionen. Doktoranden har ritt till handledning under den tid som kan anses
behovas for den foreskrivna utbildningen om 160 poing, om inte sektionsndmnden beslutar
ndgot annat.

6.5 Kurser

Kurserna omfattar tillsammans 60 podng och utformas i samrad med handledaren. De skall
véljas med tanke péd doktorandens bakgrund och avhandlingens inriktning. En kurs i
vetenskapsteori och vetenskaplig metod om 5 podng ingar normalt.



7 Examination

7.1 Allmant

For doktorsexamen fordras att doktoranden dels har blivit godkénd vid de prov som ingér i
forskarutbildningen, dels har fitt en vetenskaplig avhandling (doktorsavhandling) godkéind.

7.2 Kunskapsprov

Varje kurs avslutas med skriftligt eller muntligt prov eller redovisas 1 form av en uppsats. I
vissa fall kan kontinuerlig kunskapskontroll ske i samband med undervisningen.
Kunskapsprov bedoms med nigot av betygen underkind eller godkénd. Betyg skall
bestimmas av ldrare som utses av sektionsnimnden.

7.3 Avhandling och disputation

Som ett led i utbildningen skall doktoranden forfatta en vetenskaplig avhandling.
Avhandlingen skall vara ett sjdlvstindigt tillimpande av vetenskapliga metoder pa en
forskningsuppgift av rimligt omfang i férhallande till den disponibla tiden. Amnet for
avhandlingen bestdms tillsammans med handledaren. Normalt innefattar avhandlingsarbetet
implementering av en datorlingvistisk modell, evaluering av sédana implementationer eller en
formell teori vars implementerbarhet visats. Avhandlingen bor kvalitetsmassigt ligga pa en
saddan niva att den kan anses uppfylla rimligt stéllda krav for att antas till publicering i en
vetenskaplig tidskrift eller serie. Doktorsavhandlingen skall utformas antingen som ett
enhetligt, sammanhdngande vetenskapligt verk (monografiavhandling) eller som en
sammanlidggning av vetenskapliga uppsatser, vilka doktoranden har forfattat ensam eller
gemensamt med annan person, med en kort sammanfattning (sammanldggningsavhandling).
Avhandlingsarbetet kan bedrivas som lagarbete, varvid arbetet skall organiseras sé att de
enskilda insatserna kan sirskiljas och beddmas enligt samma grunder som individuella
avhandlingar. Till varje doktorsavhandling skall fogas en kortfattad sammanfattning pa
engelska (s.k. abstract).

Avhandlingen skall forsvaras muntligt vid offentlig disputation. Avhandlingen beddms med
ndgot av betygen godkénd eller underkénd. Vid betygsséttningen skall hdnsyn tas till
innehéllet 1 avhandlingen och till forsvaret av den. Betyget bestdms av en betygsndmnd, som
utses av sektionsndmnden for varje avhandling. Disputationen skall ledas av en ordférande.
Vid disputationen skall det finnas en opponent. Ordféranden och opponenten utses av
sektionsndmnden.

Sektionsndmnden beslutar om minsta antal exemplar infor disputationen och om erséttning
for framstdllningskostnaderna f6r denna upplaga.

8 Doktorsexamen



For doktorsexamen fordras att doktoranden har fétt betyget godkénd vid de prov som ingér i
forskarutbildningen samt pa doktorsavhandlingen. P4 begéran utfiardas bevis om filosofie
doktorsexamen till den som uppfyllt samtliga fordringar for examen.

9 Licentiatexamen

Studerande inom forskarutbildningen i datorlingvistik kan inleda sina studier med en etapp
omfattande fyra terminers studier for heltidsstuderande. Den som med godkénda resultat
genomgatt etappen erhéller efter ansdkan ett utbildningsbevis till vilket knyts
examensbenimningen filosofie licentiatexamen i enlighet med UHA s foreskrifter 1985-06-10
om sédan examensbendmning inom humanistisk fakultet.

9.1 Etappens syfte

Etappens syfte dr att utbilda for den arbetsmarknad som efterfragar goda kunskaper och
fardigheter 1 datorlingvistik. Syftet uppnds genom att den studerande under utbildningen
forvérvar fordjupade @mneskunskaper samt trining i vetenskaplig metodik och i kvalificerat
uppsatsarbete.

9.2 Utbildningens uppliggning och innehéll

Utbildningen inom etappen bestir av obligatoriska seminarier, kurser, vetenskaplig uppsats
och handledning.

9.2.1 Kurser (40 poing)

Kursdelen 40 poédng valfria kurser, vilka véljs 1 samrad med handledaren. De skall viljas med
tanke pa doktorandens bakgrund och uppsatsens inriktning.

9.2.2 Vetenskaplig uppsats (40 poing)

Inom etappen skall doktoranden forfatta en vetenskaplig uppsats. Uppsatsdmnet bor véljas
tidigt under studierna och projekteras sé att uppsatsen kan fullbordas under en tid
motsvarande ett ars heltidsstudier. For doktorander som inte klart deklarerat en avsikt att
begrénsa sina studier inom forskarutbildningen till etappen skall &mnet véljas sd att uppsatsen
kan utvidgas till en doktorsavhandling. Uppsatsen skall vara av sddan kvalitet att den kan
publiceras i en vetenskaplig tidskrift.

9.3 Examination

Kunskapsprov och uppsats bedoms med nagot av betygen godkénd eller underkénd. For
godkénd etapp krévs att doktoranden erhéllit betyget godkidnd dels pa de kunskapsprov som
ingdr 1 etappen, dels pa den vetenskapliga uppsatsen samt att han/hon deltagit aktivt i de
obligatoriska seminarierna. Betyg pa prov som ingér i etappens kursdel bestdms av ldrare som



utses av institutionsstyrelse eller motsvarande. Den vetenskapliga uppsatsen skall granskas
och forsvaras vid ett offentigt seminarium. Betyget bestdms av ldrare som utses av
institutionsstyrelsen sérskilt for varje uppsats. Medbeddmare kan utses. Vid betygssittningen
skall hdnsyn tas bade till uppsatsens innehall och till forsvaret av uppsatsen.

Den lérare som utsetts att bestimma betyg pa uppsatsen fungerar som ordférande vid det
offentliga seminariet.

Sarskild opponent (med l4gst licentiatkompetens) skall utses sérskilt for varje uppsats.

9.4 Ovrigt

Etappen ér ej obligatorisk och det krivs ej att den studerande redan vid antagningen till
forskarutbildningen skall bestimma sig for om han eller hon 6nskar genomgé etappen eller e;j.
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Allman studieplan for forskarutbildning i

datavetenskap

Studieplanen har foreslagits av Matematiska och systemtekniska institutionen genom beslut
2004-10-08. Studieplanen é&r faststéalld av fakultetsnamnden MNT 2004-12-08, dnr 827/2004-64.

Som grund for all forskarutbildning vid Vaxjo universitet ligger regleringen i hogskolelag och
hdgskoleforordning samt de lokala foreskrifter for forskarutbildning som universitetets
fakultetsndmnder har faststéllt.

Utbildningens syfte

Forskarutbildningen syftar till att utbilda kompetenta forskare med sjalvstandig och kritisk
hallning. Genom férdjupade kunskaper inom datavetenskap, teoretisk och metodisk skolning
samt en god kannedom om aktuella problemstéllningar inom @mnesomradet ska den
forskarstuderande utveckla formaga att sjalvstandigt planera, leda, genomfdra och avrapportera
forskningsprojekt.

Forskarutbildning i datavetenskap sker inom ramen for forskarutbildningsmiljon datavetenskap
och systemekonomi dar dven @mnet systemekonomi ingar.

Behdrighet och antagning

Antagningsvillkor

For att bli antagen till forskarutbildning i datavetenskap kravs féljande:

e Grundlaggande behorighet i form av grundldggande hogskoleutbildning om minst 120

poang eller i huvudsak motsvarande kunskaper forvarvade i ndgon annan ordning inom eller
utom landet.

o Sarskild behdrighet omfattande minst 60 podng i dmnet datavetenskap, varav minst 20 poéang
pa fordjupningsniva (C- eller D-niva) eller motsvarande kunskaper forvéarvade i nagon annan
ordning inom eller utom landet.

I dokumentet Antagningsordning for forskarutbildning vid Véxjo universitet aterfinns
universitetsgemensamma foreskrifter for antagning till forskarutbildning.

Ansokan

Ansokan till forskarutbildning ska goras inom den tid och i den ordning som har bestamts av
institutionen. Vid anstkan anvands den blankett som finns tillganglig pa universitetets webbsidor
for forskning. Den s6kande uppmanas att i samband med ansokan orientera sig om
forskningsverksamhet och kurser inom forskarutbildningsmiljon for att beddma om dessa svarar
mot den s6kandes intresseinriktning.

Urval

De sokande rangordnas av det berdrda forskardmneskollegiet. Urval gors med hénsyn till de
sokandes formaga att tillgodogora sig forskarutbildningen.
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Antagning

Till forskarutbildningen far antas sokande som anstélls som doktorand eller som beviljas
utbildningsbidrag for doktorander. Till utbildningen far dven antas sokande som har nagon annan
form av studiefinansiering, om denna kan beddmas sékrad under hela utbildningen och den
sokande kan agna sa stor del av sin tid at utbildningen att den kan slutforas inom fyra ar vad
galler licentiatexamen och atta ar vad galler doktorsexamen. (HF 9 kap 3 §).

Prefekten ska garantera att det finns finansiering, handledare, examinator och arbetsplats. Beslut
om antagning fattas av prefekt efter forslag fran forskaramneskollegiet, med undantag for
egenfinansierade forskarstuderande (se Antagningsordning for forskarutbildning vid Vax;jo
universitet).

Organisation av forskarutbildningen
Forskaramneskollegiets sammansattning

Forskaramneskollegiet bestar av samtliga larare med doktorsexamen som innehar en anstéllning
som IGper Gver mer an ett ar och som verkar inom amnena datavetenskap eller systemekonomi.
Dessutom ingar tre studeranderepresentanter. Mandatperioden for forskaramneskollegiets
ordférande och vice ordférande &r ett ar.

Handledare och examinator

Handledare och examinator utses i samband med antagning. Ansvars- och arbetsférdelning
mellan handledare, bihandledare och examinator ska framga av den individuella studieplanen.
Doktorand och handledare har rétt att begéra byte av handledare.

Tillgodoradknande och avréakning

Beslut om tillgodoréknande fattas av examinator. Tillgodoraknandet ska bygga pa ett underlag, i
form av exempelvis kursintyg. Underlaget ska arkiveras.

I samband med nyantagning och éverforing av forskarstuderande ska kurs- och avhandlingspoéng
som tillgodoraknas vid forskarutbildningen i Véxjo leda till beslut om avrékning i
finansieringstid. Beslut om tidavrakning fattas av prefekt pa forslag fran forskaramneskollegiet.
Avrékning ska ske med den forskarstuderandes bésta i fokus utan att mer forskningsmedel an
nodvandigt forbrukas. Avrakningen dokumenteras i den individuella studieplanen.

Individuell studieplan

Ett centralt dokument for den forskarstuderande ar den individuella studieplanen. Den &r en
arbetsplan for studiegang, avhandlingsarbete och handledning fram till licentiat- respektive
doktorsexamen. Planen upprattas av huvudhandledare och forskarstuderande i samrad med

examinator och ska revideras minst en gang per ar. | uppféljningen av studieplanen ingar en
oversiktlig redovisning av uppnadda resultat.

Huvudhandledaren ansvarar for att studieplaner och uppféljningar kommer till stand.
Dokumenten upprattas av den forskarstuderande och handledaren i samrad med examinator. De
godkénns av forskaramneskollegiet for att slutligen faststéllas av prefekt.

Om nagon av aktorerna berorda av studieplanen (forskarstuderande, handledare, examinator,

forskaramneskollegium eller prefekt) sa begar lyfts faststallandet av plan och/eller uppféljning till
aktuellt fakultetsorgan.
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Utbildningens upplaggning och innehall
Allmant

Utbildningen for doktorsexamen kréaver normalt 4 ars heltidsstudier och omfattar totalt 160 poang
fordelade pa en kursdel om 60 podng och en avhandlingsdel om 100 poang.

| amnet kan licentiatexamen utgora etappmal eller avslutning av forskarutbildningen.
Utbildningen for licentiatexamen kraver normalt 2 ars heltidsstudier och omfattar totalt 80 poang
fordelade pa en kursdel om 40 poang och en uppsats/avhandlingsdel om 40 poang.

For godkéand doktorsexamen respektive licentiatexamen fordras godként betyg dels pa samtliga
prov som ingar i utbildningen, dels pa den vetenskapliga avhandlingen.

Kurser och andra moment

Kursdelen bestar av obligatoriska och valbara kurser. Det priméra syftet med kurserna ar att ge
stod for avhandlingsarbetet genom att ge teoretiska och metodologiska fundament.

Undervisningen ges i form av individuell handledning, kurser samt seminarier. Schemalagd
undervisning i form av kurser ges enligt en for varje ar faststalld plan, utformad efter behov och
resurser. Den studerande ska under hela utbildningstiden delta aktivt i forskningsseminarier inom
amnet/miljon.

Vilka kurser som ska inga i examen bestams av examinator i samrad med den forskarstuderande
och handledare. Externa kurser som ges av andra institutioner eller universitet kan tillgodoraknas.

Den forskarstuderande rekommenderas att lasa nagra kurser vid utlandskt universitet.

Doktorsexamen

Obligatoriska kurser

Vetenskapsfilosofi och vetenskapsteori 5p
Amnesstudier i datavetenskaplig teoribildning 30p
Studier i datavetenskaplig metodologi 5p
Valbara kurser inom eller utanfér &mnet 20p

Licentiatexamen
Obligatoriska kurser

Vetenskapsfilosofi och vetenskapsteori 5p
Amnesstudier i amnets teoribildning 20p
Studier i metodologi och metodik 5p
Valbara kurser inom eller utanfér amnet 10p

Examination av kurser

Varje kurs examineras genom muntligt eller skriftligt prov, genom muntlig foéredragning infor
forskarseminariet eller genom rapporter som foreldggs seminariet. Val av examinationsform
beslutas av kursexaminator. Varje sadant kunskapsprov poéngsétts och bedéms av
kursexaminator med nagot av betygen godkand eller underkand.
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Vetenskapligt seminarium

Syftet med deltagande i det vetenskapliga seminariet ar att den studerande ska trana sin formaga
att delta i den vetenskapliga debatten inom amnet samt formaga att diskutera sitt arbete i ett
vetenskapligt forum.

Avhandling for doktorsexamen

For doktorsexamen ska den studerande forfatta en vetenskaplig avhandling (doktorsavhandling).
Avhandlingen ska baseras pa ett sjalvstandigt forskningsarbete och vara av betydelse for
forskningen inom det valda &mnesomradet. Kravet pa sjalvstandighet utesluter inte att
avhandlingsarbetet kan ingd i ett storre forskningsprojekt. Preliminart amne for
doktorsavhandlingen ska valjas i samrad med handledaren redan vid antagningen till
forskarutbildningen. Amnet bor sedan preciseras och avgransas sa tidigt som mojligt under
forskarstudierna.

Avhandlingen kan antingen utformas som ett sammanhéangande vetenskapligt arbete, en
monografiavhandling, eller som en sammanléggningsavhandling.

En sammanlaggningsavhandling bor i normalfallet innehalla minst 3 uppsatser samt en
sammanldggningsdel (kappa). Uppsatserna bor ha en kvalitet som bedoms tillracklig for att de
ska kunna antas for publicering. Minst 2 av dem bor vara antagna for publicering i
refereebeddmd tidskrift eller i en antologi av hog kvalitet. Sammanléggningsdelen kan férutom
en sammanfattning innehalla en diskussion av arbetets teoretiska grund och anknytning till
tidigare forskning. Sambandet mellan uppsatserna bor ocksa diskuteras i sasmmanlaggningsdelen.
| det fall nagon av uppsatserna ar samforfattad med andra personer ska avhandlingsforfattarens
insats anges i forordet.

Vetenskaplig avhandling som har forfattats av tva eller flera personer tillsammans far godkannas
som doktorsavhandling forutsatt att forfattarnas insatser kan sarskiljas.

Om avhandlingen skrivs pa annat sprak an engelska eller svenska kravs sarskilt beslut av
forskaramneskollegiet.

Slutseminarium

Slutseminarium, motsvarande en “intern disputation” ska hallas nar avhandlingsarbetet bedomts
som néra nog fullbordat.

Examination av doktorsavhandling
Doktorsavhandling ska forsvaras vid en offentlig disputation.

Betyg for doktorsavhandlingen bestams av en betygsnamnd. Betygsnamnden ska besta av tre
ledamater, varav minst en ska komma fran annat universitet. Hogst en ledamot far komma fran
samma forskarutbildningsmiljé som respondenten.

Doktorsavhandlingen ska bedémas med nagot av betygen underkand eller godkénd. Vid
betygssattning ska hansyn tas till innehallet i avhandlingen och forsvaret av avhandlingen.

Uppsats for licentiatexamen
For licentiatexamen ska den studerande forfatta en vetenskaplig uppsats om 40 podng som kan

inga som del i en doktorsavhandling. Uppsatsen ska vara grundad pa sjalvstandigt
forskningsarbete och halla god vetenskaplig standard.
Examination av licentiatuppsats
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Licentiatuppsats ska forsvaras vid ett offentligt seminarium.

En extern opponent utses av forskaramneskollegiet pa forslag av examinator.
Forskaramneskollegiet avgor huruvida betyg ska bestdmmas av examinator eller av en utsedd
betygsnamnd.

Examensbendmningens forled
For forskarexamina inom datavetenskap anvands forledet filosofie.
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