COMMISSION OF THE EUROPEAN COMMUNITIES

COM(94) 69 final
Brussels, 20.09.1994

MMUN | CAT | M MM N THE NCIL
ND_TH ROPEAN PARL | AMENT

Final evaluation of the results of Eurotra: a specific programme concerning the preparation of
the development of an operational Eurotra system for Machine Translation.



Subject:

COMMMUNICATION OF THE COMMISSION

TO COUNCIL AND THE EUROPEAN PARLIAMENT

Final evaluation of the results of Eurotra: a specific programme concerning the preparation of
the development of an operational Eurotra system for Machine Translation.

I INTRODUCYIONM

1.

3.

This communication concerns the evaluation of the results of the Eurotra research programme.
The evaluation was carried out through a panel of independent experts, in accordance with
Article 4 of the Council Decision 90/664/EEC of 26.11.90 concerning "the preparation of the
development of an operational Eurotra system”. The Decision also stipulates that the evaluation
should be transmitted to Council and the European Parliament. The evaluation report entitled
"Final Review Panel Report, February 1993" and the Opipion of the Eurotra Advisory
Committee are annexed to this Communication.

. This communication gives a short overview of the Eurotra programme, the main conclusions

and recommendations of the final evaluation and the position of the Conimission.

THE EUROTRA PROGRAMME

In November 1982, the Council decided to launch the Eurotra research and development
programme (Council decision 82/752/EEC of 4.11.82). The objective was to overcome language
barriers: "the multilingual nature of the European Community is of high cultural value, but is
also in practice an obstacle to closer ties between the peoples of the Community, to
communications and to the development of the internal and external trade of the Community”.

. The programme was staged over five and one half years (1982-1987) at an estimated cost of 16

Mecus. It comprised three phases: preparatory actions, basic and applied linguistic research, and
stabilisation of the linguistic models.and evaluation of the results.
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The expected result of the programme was an operational prototype for a machine translation
$ystem in a limited field and for limited categories of text dealing with all official languages of the
Community. This prototype would provide the basis for development on an mdusmal scale in the
period following the programme. ,

5. Following the enlargement of the Community, the Councll decided in 1986 to add the Spa.msh and
Portuguese languages to the system. At the same time, the budget was increased by 4.5 Mecus and
the duration was prolonged for two and one half years to 1989.

6. In 1988, Eurotra was reviewed by an Evaluation Committee of independent experts headed by Dr.
A.E. Pannenborg (ex- Vice-Chairman of Philips). Their Fmal Report was transmitted to Council
and Parliament (COM (88) 270 final).

7. The Evaluation Committee reached the following conclusions :

Eurotra had succeeded to generate substantial cooperation between Member States, in a field of
growing importance. Eurotra had contributed substantially to strengthm the human resource base
for research in computational linguistics and for the emerging language industry. Substantial
progress was made towards achieving the scientific and technical objectives of the programme.

However, efforts should be made to involve industry and the area suffered clearly from a lack of
long term policy at the Community level.

8. Following this evaluation, the Council decided tke transition of the Eurotra Programme to the third
phase (Council Decision 88/445/EEC of 25.7.88), and in 1989, the Council decided to accord
another 7 Mecus for the completion of a mzchine translation system of advanced design (Eurotra)
(Council Decision 89/410/EEC). This programme aimed to implement a system prototype, improve
the Eurotra software, linguistic specifications and training methods, prepare for the industrial
development of Eurotra, and set out evaluation objectives and criteria.

9. In March 1990, a second evaluation on the Eurotra Programme was carried out by independent
experts, chaired by A. Danzin (ex-Director IRIA and Vice-President of Thomson-CSF) and
transmitted to Council and Parliament (COM (90) 236 final),

10.The Danzin report confirmed the findings of the Pannmtorg evaluation of 1988. The original
expectatlons of the mid 1980s appeared to be over-ambitious. Genuine progress had been made in
the project since the Pannenborg evaluation, however.

11.The Danzin report stressed that, by the very fact of its existence, Eurotm has laid the foundations
for a Community achievement in the field of language technologies. The report strongly reiterated
the need for a long term Community strategy in the field.

12 Based on the findings of the Danzin report the final phase of the Eurotra programme was approved
by Council (Council Decision 90/664/EEC of 26.11.90). This phase was allocated 10 Mecus and
aimed at "thc development of a high-level scientific prototype in the field of automatic translation".
This phase ran from 1990 to 1992. In line with recommendations from the evaluators, shared-cost
projects were launched, notably for system development, testing and research. New avenues of work
were opened up on advanced system architectures, lexical and terminology resources, standards,
education and training.

THE FINAL REVIEW: AIMS AND SCOPE

13.When Eurotra came to an end in December 1992, a final evaluation of Eurotra was subsequently
carried out by a panel of independent experts (Final Review Panel Report, February 1993). The
evaluation took place in the first quarter of 1993 in accordance with Article 4 of the Council
Decision 90/664/EEC of 26 November 1990. The panel was led by Prof. Brian Oakley, former
Director of the UK Alvey research programme and retired chairman of Logica Cambridge.



14.The final evaluation had two complementary aims:

" to appreciate the achievements of the Eurotra programme in the years 1991-1992, or more
precisely, in the period since the last evaluation (i.e. 1990)", and

" to appreciate the outcome of the programme which was conceived in the late seventies and had
lasted ten years".

Furthermore, the final evaluation should look at the waj; in which the recommendations of the
prevnous evaluators have been taken up both in the 1990-1992 phase of the Eurotra programme
and in follow-up programmes.

IV. CONCLUSIONS AND RECOMMENDATIONS OF THE FINAL REVIEW
15. The Final Review Panel Report examines three distinct aspects of the Eurotra pfogramme:
- its main research phases between 1983-1990;
- the final phase preparing the development of an operational system during 1990-1992;
- and future options for Community action in the area of language technology.
16.Main conclusion

The main conclusior of the Final Review Panel report is that the language area is of highest
importance. The report states that:

"The problems of language are amongst the largest challenges facing the European Community.

- We are divided by our different languages and the resulting communication failures...The cost,
both in direct economic terms and in loss of cohesion generated, is very heavy, especially
compared with our main competitors in the USA and Japan...With Eurotra...a base has been
constructed on which future programmes can build, in the struggle to bring technology to bear
on the language problem of the Community".

The report makes a series of detailed conclusions on different aspects of the programme, as set
out below:

17.Initial Objectives:

"~ The evaluators conclude that the difficulty and scope of the initial objective of the Eurotra
programme (especially that of developing a system for handling all languages in parallel) have
not been adequately recognised at the start of the programme. A longer-term plan would have

- been needed, with a more pragmatic aim and with strong involvement of industry in the
mainstream development work.

18.Technical considerations:

It is noted by the report that the programme revised its original objectives in line with the
previous evaluations, and worked towards a scientific prototype, rather than an operational
system. The programme has now achieved the scientific basis for industrial developments in this
area.

The scientific quality of the work is felt to be an achievement of the programme and may well
turn out to be influential in future systems designs in Europe and elsewhere. The research work
on semantics, for example, is considered of very great importance



The technical outputs include notably the production of a language specification for each of the
official Community languages. The Furotra Reference Manual, together with the specifications,
is a remarkable record of the outcome, containing a dacrxptnon of the largest hngmstic effort
ever made at a multilingual level.

The objectives of the work on the software development platform (ALEP) and on re-uuble
lexical resources are considered by the evaluators to be eminently desirable and practical.
Furiher development and exploitation by the research community make excelleqt sense

It is felt that more attention should havé been given to dictionary development, to user
interfaces, mintetacﬁvity'andtopmducingdmnstrm:s at the appropriate stages. :

The creation of a very coherent community of computational linguists in every country of the
European Community is a very considerable achievement, where the credit lies hrgely with the
Eurotra programme and the suppomve governments.

The shift from contracts of association with Member States to cost-shared projects with growing
involvement of industry is to be welcomed. On the whole, however industry participation

remains low. The report notes that this situation is being remedied in the follow up progtammes
to Eurotra.

19.Results and exploitation:

The Final Review Panel points to several results of the Eurotra programme. At the technical
level, the Reference Manual, the language specifications, software systems developed centrally
or in individual centres, are prime examples.

But probably the most important output from the ptogramme is the manpower trained in
compuunonal linguistics and in machine translation. Over 400 experts have been trained at
some time on the programme. It is believed that they since have been involved in virtually every
industrial natural language project curreatly being pursued in Burope wday

The original approach of tackling the broad problem of developing amachineﬁanslauonsystem
for all Community languages is felt to have been over-ambitious and far beyond what is
presently- technically possible. On the other hand, a more industry led approach, with a less
ambitious objective, would not have made the same strategic impact on the science and
technology base in Europe for natural language processing and machine translation. The panel
notes that in its later phases the programme was correctly adjusted to more industrial aims.

The main achievement of the programme is certainly the development of a strcng computanonal ‘
linguistics community in almost every Member State.

21.Organisation and Management:

The Eurotra management should have been strengthened from an early stage with the
appropriate technical and industrial skills. The Contracts of Association with Member States
seemed to add complexity to the management process.

The panel stressed that the need to bring computational linguistics to bear on language barriers
is more urgent than ever. Technology can contribute significantly in the area of translation,
albeit with numan revision (post-editing). It is recommended that the efforts should be focussed
on machine assisted translation and on aids for translators. At the same time, longer term
research to fully improve automatic translation needs to be continued.



The immediate rieed ﬁr the fisure is:

- exploitation of the results of the Eurotra programme

- maintaining the Eurotra human network

- continuing rwearch; whilst widening the technologif:al apprdach.

The longer term need.is Jfor a broad based language technology programme, including:
- technology assessment

- lexieai resources development

- an applications programme, aimed at markets where natural language processing can be
: most effective

- a dommission own projects scheme to meet its own internal needs

- enabling research, at the academic level, based on a multx-dlscnplmary approach, but
bringing in industry wherever possible.

- a training programme
- increased international cooperation.

V. COMMISSION POSITION
\

23 The Commission has analysed the report and appreciates its posmve outlook and the importance
which it attaches to the area of language technology. It considers that the report gives a fair and
balanced overview. of thr. achxevement and shortcomings of the Eurotra programme.

. _
The Commxssxon not&s that the condmons for completing a machine translauon system for all
Community languages were very difficult in the early stages of the programme. However, the
research climate for computational linguistics has evolved considerably since then, with more
involvement of industry actors. :

-The Commission agrees that Community research programmes in this area should have a long-
term outlook, whilst at the same time adressing shorter term objectives. Generic resezrch is
needed to improve the scientific and technical foundation of this complex area. It is also needed
to encourage a growing corps of trained language engineers to develop in Europe. Industrial

: developmem work is needed to help develop tools, methods and resources, which can be put to
use in a variety of different areas, where speech and language technologies are essential
components.

The Commission recognises the immediate need to exploit the results of Eurotra, whether
techmcal or in terms of human resources and will take the necessary actions. .

24,The Commission points out that many of the recommendations of the evaluation panel, e.g. with
respect to involvement of industry, orientation towards applications, dictionaries and other
language resources, have been and are being taken up by the Linguistic Research and
Engineering (LRE) Programme. LRE is one of the area’s of the Telematics programme (Councxl
Decision 91/353/EEC of 7.6. 1991) The panel has recognised this evolution clearly in their

report.



25.With reference to the , the Commission is preparing a broader-
~ based research initiative wnthm the fourth Framework Programme in the area of language
engineering. Language engineering aims to stimulate improvements in the way information and
communications systems handle spoken and written language:. Automated tools, methods and
resources will be developed and applied in multi-sectoral areas: document creation and
management; multilingual computer-assnsted services; telematic translation services; computer-
assisted language learning and training and technology-medlated person-to-person
communications. Work will also include the conmstitution of electronic language resources
(dictionaries, terminologies, corpora etc) and general research into computatxonal linguistics and
language technology.

The expemse and know-how gained in Eurotra will contribute in a beneficial way to many of
the activities proposed. The recommendations concerning research work on speclﬁc technical
topics will be taken on board as far as possible in this context.

26.The Commission will examine the appropriateness of an Own Projects Scheme, as recommended
by the panel. Here, it is necessary to distinguish clearly between the internal requn'ements of the

Commission's services and the general industrial research goals of the language engmeermg ,
initiative.

Annexes
1. EUROTRA Final Review Panel Report
2. Opinion of the Eurotra Advisory Committee of 11 March 1993



ANNEXE 2

OPINION OF THE ADVISORY COMMITTEE OF 11 MARCH 1993 ON THE
EUROTRA EVALUATION REPORT - "FINAL PANEL REVIEW"

The Committee welcomes the basic content of the evaluation report, which was
introduced by Mr. Oakley and discussed and which, by stressing both shortcomings
and achievements, appears suitable as a basis for-the preparatxon for future R&D
programmes in the field of computational linguistics.

The Committee requests the Commission that it takes into account in its future
proposals the need of a mechanism to ensure the coherence and continuity which have
been provided so far by the Eurotra programme and insists that the principle of equal
treatment of all the Community official languages shall be strictly observed.

The Committee endorses the recommendations of the report, in particular that future
programmes should widen the scope of topics covered by the Eurotra programme,
that special attention should be paid to training of manpower and to the development
of the methodology of system performance measurement, and that the insight
obtained on the reusability of rcsources should be followed up in view of future
standardisation.

The Committee fully supports the recommendation of the panel that research
programmes should be matched by adequately funded exploitation support

programmes.
Ve

The Committee agrees that the Commission should see that future programmes are
adequately staffed from the very beginning and that it should give serious
consideration to the creation of an Agency.

The Committee acknowledges the importance of increasing the availability of
language resources and the need to promote intermational cooperation in
computational linguistics in future programmes.
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' EURom Final Remw Pnnel Report
2 Prel‘aee

‘The problems of language are amongst the largest challenges facxng the Burgpean
-~ Community. We are divided by our different languages and the resulting communication
failures; weall pay the price and sox;\g countries suffer a real penalty behind their
minority language barriers. The cost, both in direct economic terms and in the loss of
cohesion generated, is very heavy, especially compared to our major competitors in the
USA and Japan who have no such internal communication problems. But our languages
- are of great impomnee’ to all of us, epitomising as they do our past, our history, and our

~_culture. So in a world where much of our differences and individuality has to be
surrendered to the greater good of the emergmg new Europe, where we have to improve
- our ability to communicate‘with each other, it is more than ever important to hold on
- to and enhance our languages, to cling on to that reminder of our roots in an
increasingly shared culture. Technology can help to resolve this paradox.

It was brave of the Commission, the Parliament and the Council to undertake the

- EUROTRA programme, for it can be seen as a symbol of the Community’s
determination to improve its internal communication ability, without destroying the
diversity and richness of our individual language cultures. If the explicit objective was
not reached, the implicit objective of strengthening our ability to tackle language
technology was most certainly achneved.

- Itwasa -pleasure to study the work of the EUROTRA programme, and especially to visit

the many Centres throughout Europe where the work was carried out. The enthusiasm

for their work through the study of their languages, and indeed the very existence of
these Centres of Excellence in all the official languages of the Community, is a tribute
to the foresight of the founders and supporters of the EUROTRA programme. A base

~ has been constructed on which future programmes can build, in the struggle to bring

technology to bear on the language problem of the Community.

EUROTRA Final Review Panel
February, 1993

-IL
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Executive Summary -

1.1

12

1.2.1

122

Introduction

The EUROTRA programme has been running for more than ten years,
with coordinated work going on in every country of the Community. Some
16 Centres were established or enhanced, and at its peak there were some.

200 research workers. largely computational lingui_sts. working in those
- Centres to a common programme tackling the nine official languages and

72 language pairs of the Community. Until the final years of the
programme all of these workers were academics, or working in non-profit
institutions.

The Key Ob)ecnve of the programme -was to carry out a research and
development programme which would prepare the way for the "creation
of a European machine translation system of advanced design”. In a
simplistic, direct sense this was not achieved, for no prototype system
emerged from the programme. But in an indirect sense the way was
prepared to enable translation aids and systéems of all types to be built,
both through the training of some hundreds of experts who will form the
basis on which industry and academia can build, and through the
establishment of a body of knowledge about how to build a machine
translation system, and especially about the grammars and language
specifications of the nine official Community languages.

The Problems. Language is such a complex and still difficult subject to
reduce to a simple set of rules which a computer can execute that unaided
machine translation is not achievable, except in special, limited,
circumstances. Until the problem of extending our computer
comprehension of the semantics not just of a sentence but a whole
paragraph or more is solved, there is no prospect of achieving good quality
translation without human intervention. Though this was certainly
recognised by the EUROTRA community, the programme chose to tackle
the general problem. An alternative, which perhaps an industrially
dominated team would have espoused, would have been to start from the
human translator and to take a whole system approach to what was needed
to achieve improved efficiency. Out of this would have emerged a
Machine Assistcd Human Translation sysiem prototype, perhaps for a
limited domain, which could readily have been passed on to industrial
production. However, this far less ambitious objective would not have
served so well to build up the computational linguistic community.

1.1
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1.2.6

13
13.1

In terms of the approach adopted, two other problems were encountered:

1) ~ Because the programme was dominated by academic linguists
interested particularly in the problems of grammar, the work
programme became unbalanced to the detriment of other aspects,
such as the crucial dictionaries which received less attention than

- that aspect deserves. :

2) Perhaps for the same reason, the running and testing of the system

was somewhat neglected, with a software system becoming available
too late and an architecture being chosen that was not efficient.
Sysiematic testing and performance measurement at run time seems
to have been given too little attention.

The Achievements. The EUROTRA System Reference Manual and,
especially, the Language Specifications are a monument to the programme,
and, if made widely available, will prove valuable to workers on Natural
Language Processing systems, both in industry and the academic world, for
many years to come, despite the penalty of being tied to a particular
EUROTRA system architecture and formalism.

The trained. manpower is pcrhaps the most lasting legacy of the
programme. As well as the, at least, 380 people who worked on the
programme, various courses were established as an indirect result of the
work of the staff of the Centres. There is unlikely to be any significant
project in the Natural Language Processing field in the Community nations
for some years to come that does not employ people who received their
advanced training as a resuit of the programme. This can already be seen

 in major programmes like Eurolang, where some of the EUROTRA

Centres are directly involved, and many of the staff received their training
on EUROTRA. ‘

Perhaps in the long run, it will come to be seen that the most important
legacy of the programme is that every country of the Community has been
awakened to the importance of their language and the potential for
language technology. EUROTRA has created a core expertise in
computational linguistics in every official Community language, and has
generated a human network of experts who work together as a single team
across Europe. Europe has taken its place in the forefront of language
technology, and the coherence of our community of experts is the "envy of
less favoured lands".

~The Panel was asked especially to examine the final few years of the

programme, 1990 - 1992, when somewhat different methods of working
were introduced, in parallel with the continuation, on a lesser scale, of the

‘coordinated Centres approach. The objective was to open the subject up,

12



13.2
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14.1

14.2

143

to introduce new blood and ideas, and to introduce a more competitive
approach through cost-shared projects. New blood was certainly brought
into the programme, though the number of industrialists involved remains
disappointingly small. Many of the topics, the absence of which from the
main programme has been criticised by this and the earlier Review Panels,
were picked up in the cost-shared projects of ET10, and the subsequent
LRE programme. However, these projects are too few in number, and too
small in size and duration.

One legacy from the Final Phase is the ALEP system, a toolkit or software
framework for Natural Language Processing research. This employs a fully
declarative formalism, and certainly appears a significant advance on the
EUROTRA work, both in design and run-time performance, as is to be
expected for a system laid down some years after the EUROTRA design
was frozen and in the light of the EUROTRA experience. Perhaps
significantly, the work is centred in industry, though some EUROTRA
Centres arc involved. The final product is likely to be of lasting value to
both the academic and industrial research community. It is unfortunate,
though perhaps inevitable, that the new has tended to prematurely oust the

" old. By the knowledge of its development, ALEP has tended to inhibit

exploitation of the EUROTRA system work.
The Future

It would be a tragedy if the expertise in Natural Language Processing that
has been built up were to be thrown away. In 1991 the Danzin
Committee, in a major study of the part the Commission should play in
Language Engineering, made a set of recommendations for future work.
Following that Report, in Chapter 11 of this Report the Panel makes
various proposals for a future programme. One of the lessons to emerge
from EUROTRA is that it is important to keep a balance between
competitive individual projects and retaining cooperation and coherence
in the, inevitably, thin and scattered community, in what is still a somewhat
immature subject. Natural Language Processing is a subject where
comparison of the languages can only serve to improve the work.

In the short term the EUROTRA work and experience should not be
allowed to fade away. Projects are required to update and transfer the
grammar and language specifications to the emerging ALEP system.
There are various possibilities for exploitation in industry and commerce
of the work of EUROTRA, and a scheme to assist this should be deployed
without delay, for the usual exploitation gap in Europe will develop if
assistance is not provided to take the work through to the stage where
particular applications can be demonstrated.

For the future (see Chapter 11) the Panel propose a balanced and
enlarging programme tackling in a multi-disciplinary way the real needs of
the Community in the Natural Language Processing field. Steps should be

1.3



144

145

15

R1:

taken to involve xndustry as far as possible, and to strengthen the industrial
NLP community, in the same way that EUROTRA did for the academic
community. A major drive on creating dictionaries- for use in a variety of

- Natural Languagc Processing applications is proposed. An Applications

programme is proposed, aimed at very practical problems but in a way that
will pull through to use the advanced technology Applicable and Enabling
Research should continue to be supported, as in EUROTRA, for without
a strong basis in research, progress will falter in this difficult but all
important field of language engineering.

Relations with the Commission’s Own Work. One other issue deserves
particular attention in the future. The Commission is a major user of MT,
perhaps the major potential customer in the world. It is strange that the
EUROTRA programme was conducted with virtually no interaction with
the Commission’s own work with Systran for their own translation. This
is especially unfortunate, remembering that the translation service was a
sponsor of the EUROTRA programme in the early years, and provided
staff to help run it. A very different programme would have emerged had |
a careful study of the needs of the Commission’s own translators been
undertaken early in the planning of the programme. In view of the
richness of the Systran dictionaries, it is unfortunate that there was so little
cooperation over this aspect.

It is important that in any future programme of MT work, close
cooperation with the translation service should be established. In
particular, in the proposals for a major programme to build up lexical
resources, the Commission should be a major partner and pamcnpam, in
the light of the need to re-engineer the Systran system.

Conclusi | R Jations - §

For ease of reference, the conclusions and recommendations scattered
throughout the text of the report are gathered together below, with a
reference to where the topic is treated in the main text.

INITIAL OBRJECTIVES
Timescdlé
A much longer programme was required than the five and a half years

originally planned. The programme ran for ten years without producing a
complete system that could be fully tested and evaluated (3.9.1).

'Had a ten year programme been authorised initially a much better programme
might well have resulted (3.9.2).

Where it is recognised that the difficulty and scope of a programme will
require a long run, the Commission and Council should face up to this

14



from the initial decision, of course with suitable review and break-points
built in (3.92).

Work Plan

It was unfortunate that no charted workplan could be drawn up and followed
throughout the programme. Had a ten year programme been foreseen, one
model for a workplan might have envisaged, say, seven years of research
followed by three years of prototype development (3.9.1, 3.9.2).

Languages

The way in which the programme was conducted with work in parallel on all
nine Community official languages and all 72 language pairs was wasteful
and inefficient (3.9.6).

Industrial Involvément

It was unfortunate that there was no industrial involvement in the mainstream
programme. Steps should have been taken to involve industrialists with the
Centre teams (3.9.7, 4.2.1, 4.2.3, 4.2.4).

Much of the prototype software should have been entrusted to and created by
industry (3.9.7).

The Contracts of Association Approach

On balance, the Contracts of Association approach to the programme was an
unsatisfactory way of organising it. Normal "ESPRIT" type funding would
have provided stronger central control, run in a centrally coordinated way to
create the close-knit community which was certainly achieved by the approach
adopted. (3.9.9, 3.9.10). .

The Move to Individual Projects

This move, in 1989, opened up the programme to new participants and ideas
and is to be welcomed but steps need to be taken to keep the cooperation
and coordination of the projects and teams (4.5.6, 5.1.1, 5.4.1).
TECHNICAL CONSIDERATIONS

Quantitative Measurement

It is a failure of the programme that so little, virtually no quantitative
measurement of performance was undertaken (4.2.5, 4.4.4).

1.5
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11.
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13.

14,

15.

16.

Narrow Domain

Despite the encouragement to do so in the original Council Decision, little
attempt was made in the programme to restrict the work to @ narrow domain
or market except for the dictionaries (4.2.7, 4.6.11 - 4.6.14).

' Operational MT Prototype System

The programme failed to achieve an operational MT prototype system, but,
in the words of the Danzin Panel, worked towards a ‘scientific prototype”
(4.2.9).

The Computational Linguistic Community

The creation of a very coherent community of computational linguists with
workers in every country of the Community, is a very considerable
achievement where the credit lies very largely with the EUROTRA programme
and the supportive governments (4.5.1, 4.5.2). .

The human network of computational linguists built up across Europe by
the EUROTRA programme should not be allowed to decay (4.5.2).

Language Specifications

One of the achievements of the programme has been to produce a language
speczﬁcauon for each of the nine oﬁicxal Ianguages (4.5.4, 7.3).

Clamp on Pubhcatzon

In retrospect it is easy to see that it was a mistake to introduce a clamp on
publication in the early years of the programme (4.5.8).

The Reference Manual

The Reference Manual together with the Language Specifications, is a
remarkable record of the outcome, containing a description of the largest

~ linguistic effort ever made at a multilingual level (4.3.2, 4.6.1, 7.2).

The Reference Manual and Language Speclﬁcatnons should be made
widely available (4.6.1). .

The E-Framework System

The E-Framework System architecture makes it difficult to relate the research
to work elsewhere based on more conventional approaches (4.6.2).

1.6



17.

18.

R4:

19

20

Ré6:

21

K7:

Dictionaries

In view of the economic importance of the dictionaries in a practical system
development it was unfortunate that so relatively little attention was paid to
them in the balance of the programme (4.6.3).

It is particularly unfortunate that so little attention was given to the portability
aspects of dictionary design in mainstream EUROTRA (4.2.8, 4.6.3).

The task of building up machine tractable dictionaries for a multilingual
community is one that requires encouragement and support from the
Commission. After a suitable study phase, the Commission should launch
a major project to create knowledge bases containing lexical, semantic and
syntactic information usable in natural language processing systems for
the European languages and language pairs (4.6.3).

Semantics

The importance of research on meaning, on the interlingua approach and the
semantics needed, is very great indeed (4.6.5).

Bringing to bear semantic information from a wide part of the text, the
use of world knowledge, and intensified research on lexical meaning
should be priority topics in future Commission programmes of IT
research, both in natural language research and in wider IT research
programmes such as ESPRIT. These programmes should also take into
consideration the réle of the language-independent knowledge bases and
interlingua systems.

The Statistical Method

It is understandable that the approach does not feature in the mainstream
programme, but it is good to see it feature in an ETI0 project (4.6.6, 6.2.3).

Statistical methods, as a complement to rule-based solutions and as a
method for human aided knowledge retrieval from parallel corpora and
monolingual corpora and, furthermore, neural network solutions should
be priority topics in future programmes (4.6.6).

The User Centred System Approach

It is to be regretted that no real attention seems to have been paid to the user
of the system that would ultimately result from the work, even considering that
the prototype wcs conceived as a batch system (4.6.7).

Whole system design and the User Centred Approach should be priority
topics in future programmes. This implies efforts to bndge the gap
between lmgunsucs and computer science (4.6.7).
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Interaction

It was a mistake, even if an understandable one, not to make the investigation
of interaction a part of the programme (4.6.8).

Interaction and learning, and automated inference systems making human
interaction more effective and less repetitive, should be priority topics in
future programmes (4.6.8).

Future programmes should particularly embrace promising topics and

techniques that have been nnder-repmsented in the EUROTRA

programme (4.6.9, 4.6.10).

Demonstrators

It is unfortunate that the Centres were not always encouraged or prepared to
produce demonstrators at all appropriate stages, and especially to produce
demonstration systems at the end of the programme (4.6.15).

The Commission should take contmumg steps to develop the methodology
and practice of MT system performance measurement (4.6.16, 4.6.17).

Scientific Quality of the Work

Some aspects of the mainstream EUROW work may well turn out to be
influential in future systems designs in Europe and elsewhere (4.6.18).

The evidence fbr a signiﬁ@nt increase in the number of scientific papers
stemming from European computational linguists involved in EUROTRA
demonstrates the improved presence of European workers on the international

scene. It is to be welcomed and is an achievement of the programme
(4.6.19).

THE ET6 AND ET7 STUDIES

Fully Funded Studies

The objectives of the ALEP and Reuse of Lexical Resources Studies seem
eminently desirable and practical, though one must ask why these problems
had not been addressed in the main programme in the preceding eight years
(5.4.1).

ALEP .

It is excellent that the production of a linguistic software development and
testing environment was initiated in 1989 and is now proceeding (5.4.2).

The impact of the ALEP work on the mainstrean EUROTRA work has been
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unfortunate in the short run (5.4.2).

The plans for the further development and use of ALEP by the research
community make excellent sense (5.4.2 - 5.4.4). - )

The Commission should continue to develop and maintain the ALEP
system, making it freely available for research purposes (5.42 - 5.4.4).

The Reusability of Lexical and Terminological Resources Study

This study is an important topic and is much to be welcomed. It is only to
be regretted that it was not started early in the EUROTRA programme so “hat
the lessons could have been applied to the work of the main programme. .nd
the proposals followed up in that work (5.4.5).

The Commission should follow up the ET7 Reusable Lexical Resources
recommendations in its research programmes, standardisation and
training activities (4.5.9, 11.5).

ETI10 AND LRE COﬁ -SHARED PROJECTS

The shift to cost-shared projects is to be welcomed for research projects,
though it would not be appropriate for large development projects. But for a
subject like MT that requires a coherent attack on standards formalisms,
interfaces, etc, it is desirable to take special measures to ensure that
"continuity, completeness and coherence" is retained across the teams (6.4.1 -
6.4.4).

ETI0 Projects—

Some of the projects fill holes in the scope of the mainstrean EUROTRA
work (6.2.1 - 6.2.2). ‘

The Statistical Complements project, led by IBM, is particularly to be
welcomed (6.2.3).

The participation by industry remains disappointing in number (6.2.3).

The LRE EAGLES project

This project, as a drive to coordinate the European language industry and
research community, is to be welcomed. It is encouraging that so many of the

major Language Engineering projects in Europe are represented on the
Management Board (6.3.4 - 6.3.6).
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OUTPUTS AND EXPLOITATION

The Reference Manual

The Reference Manual is very much a detailed working reference manual

“rather than a polished text book, but it is likely to be referred to throughout

the world community of computational linguists and so is a lasting monument
to the programme (4.3.2, 4.6.1, 7.2).

The Commission should consider whether it is practical to prepare and
issue an updated version of the Reference Manual, for this would certainly
be desirable (72.3).

The Language Specifications

These are of outstanding value to any language technologist interested in a
specific language, whether for monolingual or multilingual work (7.3).

- Exploitable Computational Linguistic Property

Because the Reference Manual and Language Specifications are so intimately
tied to a particular system architecture and formalism, they will date rapidly
in some respects, and so are of little direct economic value, but are the main
intellectual output from the programme and are valuable in that respect (7.4).

Software Systems

The ALEPI tool set has the potential to be of value to research laboratories,
and to industrial teams throughout the world, who might wish to use it to
assist in their system developments (7.5).

Individual Centres’ Systems

Where individual Centres have developed mmore run-time efficient systems,
based on the EUROTRA work, these may form the basis for commercial
products for niche markets. If this arises it will represent a very real
exploitation of the work and expertise in the programme (7.6).

Eurolang

It is excellent to see the involvement of EUROTRA staff and some Centres
in the work of Eurolang, and the use of the relevant Language Specifications.
It demonstrates the value of the EUROTRA programme in developmg the
supply of the skills in this field in Europe (7.7.1 - 7.7.3).

However, it is disappointing to see so little sign of Eurolang basing their work
around the mainstream E UROTRA software, archuecture, and formalism

' developments (7. 73)
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Trained Manpower

Probably the most important output from the programme is the manpower

* trained in the techniques of computational linguists, and the particular

problems of Machine Translation (7.8).

It is believed that people who had worked in the EUROTRA Centres, or had
been trained on their courses, have been involved in virtually every industrial
Natural Language project current in Europe today (7.8.4).

It is highly desirable that the supply. of trained manpower in
computational linguistics in Europe be maintained and enhanced. In its

future support for Linguistic Engineering, the Commission should take

steps to monitor the supply of trained manpower, and to assist the
training programmes should that prove necessary (7.8).

Assistance for Exploitation

Several of the EUROTRA Centres are struggling to find funding to assist in
the problems of exploiting their FUROTRA work for specific market niches
(7.9.1 - 7.9.2).

The Commission should ensure that all its research programmes, like
EUROTRA, are matchzd by exploltatlon support programmes with
adequate funds (7.9.1 - 7.9.2).

THE ACHIEVEMENT RELATIVE TO THE ORIGINAL ORJECTIVES

The programme has not achieved the key objective of an operational system
prototype directed to the 'creation of a machine translation systems of
advanced design” (7.10.1).

The state of the art today, and probably for years to come, makes it a much
more feasible proposition to design useful systems for limited domains (4.6.11
-4.6.14, 7.10.2).

The programme ran for nearly twice as long as originally planned at three
times the cost. However, these figures are misleading and the actual increases
are not as significant as they appear at first sight (7.10.3).

The indirect objective of developing a stronger computational linguistic
community in the European Community was certainly achieved (7.10.4).

Over the ten or more years of EUROTRA progress has been made in machine
transiation, inside and outside the programme. It would be desirable to set
the work of EUROTRA into the wider perspective (7.10.5).

The Commission should establish a study to documgnt what progress has
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been achieved in MT worldwnde over the period covered by EUROTRA
(7.10.5).

ORGANISATION AND MANAGEMENT

It is difficult for an individual to lead such a complex and technical
programme without adequate experience and status. The Commission should
have recruited a technical leader for the programme (9.1.6).

Where a programme is intended to lead to industrial exploitation,
leadership should be placed with an individual with appropriate
qualifications, reputation, and, if possible, industrial experience (9.1.7).

There are strong arguments for creating an Agency for running such
programmes, but there are also counter-arguments. Much depends upon the
particular circumstances and nature of the programme (9.2).

Serious consideration should always be given to the creation of an Agency,
whenever the establishment of a programme on the scale and with the
complexity of EUROTRA is being planned (9.2).

Initially, the Commission’s stafj were grossly overloaded (9.4).

In establishing a future programme of the cost and complexity of
EUROTRA, the Commission should ensure that it is adequately staffed
9.49).

GOVERNMENTS’ ROLE

Had the normal competitive cost-shared projects been established as the way
of working from the beginning of the programme, the participation would
probably have been concentrated in a few countries, and the Centres would
not have been established in those countries where direct government
intervention was required in order to get them set up. Thereafter, it was right
to shift to a more open, more competitive approach (10.4, 10.5). ‘

After the start-up phase, there seems little advantage in the added complexity
of the Contracts of Association process (10.5.2).

THE FUTURE

The Community’s Need

It was imaginative and, indeed, brave of the Commission to propose the
EUROTRA programme, and for the Council to approve it. It could be said
that the need for the developments of computational linguistics to be brought

to bear on the language barrier of the Commwuty is more urgent than ever
(11.1.1).
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Machine Translation Prospects

Human post-editing will remain essential, for general text Machine
Translation work, if good quality translation is required, for many years to
come. However, it would be wrong to deduce from this that technology
cannot contribute significantly to the Ianguage problems of the Community
(11.1.4).

In the field of Machine Translation the Commission should concentrate
on Machine Assisted Human Translation, on aids to the translator, while
continuing to support longer term research that will improve automatic
translation (11.1.4).

Programme Organisation

The reversion to a carefully drawn up workplan after an open call for
proposals, in the last phase of the EUROTRA programme and in the
subsequent LRE programme, seemed entirely appropriate at that time and for
much of any future programme. But it is essential to back this competitive
approach by some mechanism to coordinate and pull together the industrial
and academic community working in the field. ELSNET may form a basis
for this, and certainly the EAGLES standardzsanon cooperation will also help
(11.2.1).

Programme Management

An Agency to run a future programme si: 4 be considered. The important
point is to place the leadership on s...cone who has the appropriate
experience and motivation, backed if necessary by appropriate technical
experts (11.2.2).

Scale of a Future Programme

The language problem is one of the most impontant facing the Community,
both for economic and social reasons.  The investment that the Community
should be making in language technology should be commensurate to the
impact it could make on the language challenge. But a programme should
steadily ramp up in its investment, as the qualified resources to tackle it
become available (11.1.7 - 11.1.8).

Industrial Participation
It must be an objective of the next phase of the Commission’s Language
Engineering Programme to repeat the success in stimulating work in the

academic community, but now also directed to the industrial community
(11.1.6).
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~ The Immediate Need (11.3)

A continuation of the current. Language Technology work with the following
features:

‘1)  Exploitation mfistance for the EUROTRA work

2) Exploitation of the EUROTRA grammars, etc, via the ALEP. system
" including updating the Reference Manual and Language Specifications

3) Mamtazmng the EUROTRA human network, and wxdemng it as
appropnate .

4) Contmumg research, widening the technological approach.
A Broad Bdsed Language Technology Programme (11.4) |

A broad based, inter-disciplinary approach, firmly based in practical solutions,
should address:

1) A Technology Assessment Programme to assess opportunities for |
Language Engineering in industry and commerce, and to create
awareness of them

- 2) Lexzcal Resources Development. - A major attack on the task of

building dictionaries and tennmologtcal database for all the official
Community languages and language pairs

3) An Applications Programme, aimed at markets where NLP technology .
* can be most effective.

4) A Commission Projects Scheme based on Language Engineering
projects to meet the needs of the Commission in its own work

5) Enabling Research. A continuation of research in the academic
world, based on a multi-disciplinary approach, but bringing in industry
wherever possible :

6) . A‘Training Programme.

Intemational Collaboration

There. ivas little encouragement for interaction with the outside world until a
late stage in the EUROTRA programme.

International collaboration should be encouraged ‘wherever that is
appropriate, in particular with the centres of expertise m the field in the
USA and Japan (4.5.9, 11.5). :
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Cooperation with the Commission’s Translation Service

It is unfortunate that there was so Iittle'cooperation with the Commission’s
translation service, and especially with the work of building up the dictionaries
(4.3.10, 4.6.3, 11.1.4, 11.6).

In any future work in MT, the Commission should ensure that there is
close cooperation with the actual work and needs of its own translation
service. The opportunity will arise, due to the need to re-engineer its
Systran system. The lexical resources programme, as proposed in this
Report, is an ideal vehicle for close cooperation (11.6).
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Introduction

2.1

2.1.1
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2.13

214

2.15

Terms of Reference
The EUROTRA Final Evalpanon Panel was established in response to tlre
request in the Council Decision which authorised the final two years of the

programme. The main objectives of the EUROTRA Evaluation, as called
for in the Panel’s Terms of Reference (see Appendix 1) are:

1) "to appreciate the achievements of the EUROTRA programme in
the years 1991 - 1992, or more precisely, in the period since the last
evaluation (ie 1990)"; and ,

2) "to appreciate the outcome of a programme (change of state) which
was conceived in the late seventies and has lasted ten years. This
applies both to the scientific and. technical and to the policy
aspects”.

(Ref Council Decision 90/664, dated 26th November 1990.)

Furthermore the evaluation should "appreciate the way in which the
recommendations of the 1987 Pannenborg and 1990 Danzin reports have
been taken int% account both in the 1991 - 1992 programme and in the
follow-up programmes (LRE - Linguistics Research and Engmeenng - in
Framework Programme 3, and in the preparanon of a strategic programme
in Framework Programme 4)".

The European Commission has been funding Machine Translation R&D
work in a number of European Centres over the last 10 years within the
EUROTRA framework. This programme is now complete and followmg
the publishing of a Council Decision in the Official Journal to review the
work, a Panel has been formed to do this. Their terms of reference are
detailed in Appendix 1, but are interpreted briefly below:

Impact. EUROTRA has lasted ten years with an overall CEC budget of
37.5 million ecu. It has made some impact on policies and activities in
computational linguistics both at Community and national level in the EC
and outside. The evaluation should therefore compare the situation of
Machine Translation (MT) and Natural Language Processing (NLP)
related policies and activities of, say, 1980, and the end of 1992.

Awareness. The evaluation should assess to what extent discussions
concerning EUROTRA have contributed to the increased awareness of the
policy and decision makers, both at the Community and national level, of
the importance of language and language engineering work and to the
definition of the réle of the EC in this field, especially with a view to the
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2.3.2

future.

Cohesion. When EUROTRA started, the level of activity in MT was very
low indeed in Europe, and activity in NLP in general was much lower than
now and very unevenly distributed in the Member States. The evaluation
should assess to what extent EUROTRA has contributed, in the
computational linguistics field, to the general increase, balance of activities
and expertise, and international cooperation within the EC. The
evaluation should also assess how far the programme has created the
possibility of starting new activities outside the EUROTRA context. In
particular, the two aspects need to be addressed:

- at the academic level, the creation and continuation of institutes as
a result of the EUROTRA work, their scientific status, reputation
and ability to survive;

- at the industrial level, the‘inﬂuence of EUROTRA on industrially
and commercially oriented projects.

Scientific and Technical Impact. The evaluation should examine to which
extent research activities in EUROTRA and outside have interacted and
influenced each other and the impact EUROTRA had on computational
linguistics in general.

Membership

The Panel was established in the Summer of 1992. It consists of Dr Brian
Oakley (Logica UK) as Chairman, together with Prof Sture Allén
(Goteborg University, Permanent Secretary of Swedish Academy), Dr
Alessandro Osnaghi (Olivetti SpA, Italy), Dr Jean Rohmer (Group Bull,
France) and Professor Dr Hartwig Steusloff (ILTB Fraunhofer Institute,
Germany). Prof Allén and Dr Steusloff served on the earlier Pannenborg
and Danzin reviews of EUROTRA, thus providing an element of

continuity. The Panel was supported by Dr lain Rae of Logica, who also
provided logistical support. (For outlines of members see Appendix 2.)

Mode of Working

The Panel met five times, receiving documents and presentations from the
Commission’s EUROTRA staff. Meetings were held with a group of

‘experts involved with the programme, with the Director of DG XIII-E, and

received demonstrations of the system. Individual members met with the
EUROTRA Liaison Group. (For details of the visits and meetings :ee
Appendix 12.)

Visits were made by two or more members of the Panel to virtually every
EUROTRA team. Meetings were also held with industrial teams involved
with the programme, IBM, PE International, BIM, SRI (Cambridge), and
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with the Eurolang company of SITE. A mectmg was held with a group of
international experts in the field to examine thc scxermﬁc quality and
impact of the programme. ‘

Questionnaires were sent to all the EUROTRA Centres, to firms in
Europe to assess the industrial aspect of the work, and to independent
scientists to assess the scientific impact.

Because this is the final evaluation of an important programme the Panel
decided to examine the whole programme, though giving particular
attention to the last few years and especially to the new mode of working
introduced in that period.
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History and Objectives of the Programme

3.1
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3.12
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The European Commission has, perhaps, the most difficult and certainly
the most extensive and costly translation workload in the world. By the
second half of the 1970s there were six and then seven Community official
languages, which means that documents might, indeed would, have to be
translated between every one of 42 language pairs. Today the Commission
employs over 1,000 professional translators, and the translation workload
costs the European taxpayer over 150 Mecu each year. In 1976 the
Commission acquired the machine translation system Systran, which had
been developed in the 1960s in California by Peter Toma for the US Air
Force. The decision to purchase a system of non-European origin caused
dissention in the Community for there were at that time several research
centres in Europe working on machine translation systems of more
advanced design (notably in Grenoble and Saarbriicken). The
development of further language pairs after the initial English to French
provided by Toma was proving more difficult than had been expected. So
in 1978 the Commission started preparatory work for a European R&D
programme. A group of representatives from some thirty European
universities and research centres was called together by the Commission.
They named the programme EUROTRA and formed the EUROTRA
Coordination Group. ISSCO at Geneva under Professor Maghi King was
given a small contract to coordinate the work. This and other small
preparatory contracts were funded under the Commission’s Multi Lingual
Action Plan programme.

It took the Commission five years before the approval of the European
Council and Parliament was obtained for the programme. Finally it was
authorised by the Council Decision 82/752 of 4th November 1982.

The Preparatory Phase of the Programme. 1979 - 1985

The Council Decision envisaged a first preparatory phase of two years,
followed by a second main phase of "basic and applied linguistic research”,
with a final phase of 18 months for "stabilisation of the linguistic models
and evaluation of results”. In practice the programme is usually considered
as having three phases, though of much longer duration. The first
preparatory phase was concerned with setting up the programme and its
organisation, determining the participating Centres with the national
governments, and agreeing the Contracts of Association with them. In fact
the first contract was signed in June 1984, but it was not until the autumn
of 1985 that a sufficient number of contracts was signed to allow their
implementation and the second main phase to start. Two were not signed
until 1987.
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In practice considerable work was carried- out in this prolonged
preparatory phase. The specifications and programme of work drawn up
by the EUROTRA Coordination Group, covering both the linguistic and
computational aspects, were distilled into the Reference Manual, of which
the first version was released in 1979 at the first annual workshop. As well
as the linguistic specifications drawn together in the Reference Manual,
software specifications and a prototype implementation were drawn up
during this phase. So, though the work was proceeding on temporary study
contracts, more than purely preparatory work was carried out in this first
phase. During this phase the proposal was made to base the EUROTRA
development on the GETA formalism from Grenoble, under Professor B
Vauquois. But in about 1980 the decision was taken to adopt a more
modern basis for the programme, stemming from USA developments.

The programme funding was stepped up in 1985 as the Contracts of
Association came into being, providing funding for the Centres from both
the Commission and their national governments. In 1985 the CAT
formalism was developed, based on the Term Unification, PATRII work
from the West Coast of the USA. Then in 1987 the decision was taken to
freeze the EUROTRA ETS formalism, though other formalisms were
worked on as "sidelines” such as CLG (1990), MiMo (1990), MiMo 2
(1991) and CAT 2 (1991). And in the final phase of the programme the
ALEP formalism was developed in parallel with ETS, so in a sense the
programme consisted of a set of developments proceeding in paraliel.

With the accession of Spain and Portugal to the Community on 1st January
1987, Council Decision 86/591 of 26th November 1986 extended

"EUROTRA to these two countries. It also increased the number of

languages to be handled from seven to nine, the number of language pairs

from 42 to 72. It extended the programme from five and a half years to

seven, increased the funding, and the number of staff authorised to run the
programme. So the programme was now authorised to run until the end
of 1989, subject to review at the conclusion of each phase. The Second
Framework Programme for Community R&D was authorised nine months
later on 28th September 1987 (Council Decision 87/516). This made
reference to the completion of the multilingual prototype machine
translation system by 1990, and o the support to the industrial
development of a machine translation system. Rather surprisingly, this
language technology activity was classified not as a mainstream research
and technological development work but as part of the activity to support
"Dissemination and Ultilisation of Science and Technology Research
Results".

Under the 1982 Council Decision the Advisory Committee on Programme

Management established to monitor EUROTRA development was
required to submit to the Commission and the Council a detailed report
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at the end of each phase. Council Decision 86/591 amended this to
require the Council to authorise the decision to proceed to the next phase
on the basis of the report from the Commission. This led to the report
prepared by a committee of independent experts under the chairmanship
of Dr A E Pannenborg. This was carried out in the spring and summer of
1987 and delivered later that year. While critical of many aspects of the
programme the review gave general encouragement to its continuation,
and in particular to prevent any interruption of funding between phases
two and three. The Pannenborg report led to the Council Decision 88/445
of 25th July 1988 authorising the EUROTRA programme to move on to
the third phase on 1st July 1988. This Decision did not authorise any
further funds since the programme was now seen as part of the Second
Framework Programme. However a further Council Decision 89/410 of
20th June 1989 authorised increased funds for the third, two year, Final or
Transition phase from July 1988 until 30th June 1990. The Decision called
for a review by independent experts.

In 1987 the management and technical direction of the programme was
placed firmly in the hands of the Commission’s DG XIII staff, with the
termination of the ISSCO contract to provide the technical leadership,
apparently because of political pressure from some member states. The
participation of Switzerland in EUROTRA was discussed but did not take
place. While the linguistic specification work was very much decentralised
to each national language group, some linguistic research of general
interest, which constituted the basis for the work of the national teams,
was carried out by the members of the national teams, but in a strongly
coordinated way by the "central teams"” through special clauses of the
Contracts of Association. The linguistic specifications were frozen at the
end of 1990 in Reference Manual 7.0. This decentralised approach was
replaced for the software construction by work by and directly for the
Commission’s team in Luxembourg. The Commission’s staff was
augmented for this work by staff seconded from the Luxembourg team and
by staff hired from software companies to work at the Commission.

As called for in the Council Decision of June 1989 a further assessment of
the EUROTRA progr=mme was begun in October 1989 by a panel of
independent experts under Mr A Danzin. The final report of this
assessment was delivered in March 1990. As well as assessing the quality
and suitability for industrial development of the work to date, the Panel
was asked to make proposals for a specific programme for 1990 and 1991,
and outline a strategic programme for the field of language engineering for
the 1990 - 1994 Third Framework Programme. The recommendations in
this report led to the firal fourth phase of EUROTRA from 1991 - 1992,
as well as to the LRE programme.
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The Final Phase, 1991 - 1992

Mainstream EUROTRA. The final phase of EUROTRA, sometimes called
EUROTRA II, was a hybrid between traditional Community cost-shared
contracts and the EUROTRA Contracts of Association. Now -that
EUROTRA was to be funded from the Second Framework Programme,
rather than under a special Council Decision, there was pressure to
conform with the normal cost-shared contract procedures of Community
R&D. But, quite separately, the Danzin Panel had recommended that
while the EUROTRA mechanism should be continued in the interim,
albeit with revised objectives, the Panel also recommended that different
mechanisms for funding language technology should be pioneered during
what was seen as an interim two years before the new Framework
Programme in 1993. The Danzin Report explicitly stated that the original
objective of obtaining an operational prototype was unrealistic, and that
the development stage was still far off. These recommendations led to a
continuation of the EUROTRA Contracts of Association approach, but at
half funding for the final two years 1991 - 1992. In parallel, cost-shared
and fully funded projects were introduced. The mainstream work was
largely concerned with the completion of the language specifications;
further work on the dictionaries; the development of various practical
versions of the ETS and the sideline formalisms, such as CAT 2; and the

~development of software for EUROTRA demonstration systems. Final

activity reports were produced covering the main work in the period up to
the end of 1990. Final "Implementation” reports are due in early 1993.

The Third Framework Programme was authorised by Council Decision
90/221 of 23rd April 1990 for the period 1990 to 1994. The Decision calis
for a sustained effort in language résearch and engineering, and the
encouragement of the development of operational systems linked to
information and communication systems. This was followed by Council
Decision 90/664 of 26th November 1990 concerned with the development
of an operational EUROTRA system. This authorised a programme for
two years from 26th November 1990. (Apparently, formally this Decision
was adopted under the earlier Second Framework Programme.)

With the reduction in funding to the Centres, the growth of the cost-shared
projects, and the need to secure the future felt by the teams, the last two
years were largely a consolidation period, with various teams finding
variants of the main ETS formalism to enable their work to be applied in
practical systems. From January 1990 a P-E International team in
Luxembourg were contracted to develop, maintain and distribute the
EUROTRA software.

The ET6/7 Projects. Even before the final phase of EUROTRA the
Commission had been making plans for preparatory work geared to post-
EUROTRA NLP and MT activities. In April 1989 there was an invitation
to show interest in fully funded studies, which were awarded in 1990. The
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three ET6 studies were directed to the development of a "Comprehensive
Linguistic Software Development and Testing Environment".-The one ET7
study was a feasibility and project definition project on the "Reusability of
Lexical and Terminological Resources in Computerised Applications".
These studies ran for up to 18 months from January 1990 until mid 1991.
The aim was both to produce a more up to date formalism than ETS, and

_ to involve industry in the Eurotra work.

ET9 Projects. The ET6 studies were followed by a call for tenders in
March 1991 for development work based on the formalism developed in
the studies. There were eight bids and two fully funded contracts were
awarded, one from the EUROTRA budget for the ALEPO system,
contractor P-E International; and one from the LRE budget for the

. ALEP1] system, main contractor BIM. These contracts were let in January

1992 ard run for two years. A preliminary prototype ALEPO system was
available in the last quarter of 1992 for use in a number of ET10 and LRE
projects. The first version of ALEP1 is due in March 1993, final
implementation in mid 1994, with further support and development work
being required thereafter.

3.4.6 ETIO Cost-Shared Projects. In the final phase of the EUROTRA

3.5
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programme the concept of cost-shared projects was introduced taking 30%
of the budget. A call for proposals was issued on the conventional,
ESPRIT-like, Commission pattern, in March 1991. From about 27 bids six
projects were awarded in January 1992. They ranged in duration from 16
months to 2 years, in value from 162 thousand ecu up to 408 thousand ecu.
Though largely drawn from academic teams, in particular the EUROTRA
Centres, there were three industrial partners. Several projects were
related to the ALEP formalism development, and can be seen as
complementary to the main EUROTRA work, filling some of the gaps
detected in the main programme.

LRE Projects

Though not strictly a part of the EUROTRA programme, the LRE
programme, launched in 1991, can be seen as an extension of the move to
cost-shared projects started with the ET10 projects. . The call for proposals
was issued in August 1991 and the decisions announced in January 1992.
The nine projects last from 24 to 30 months duration, cost from 590
thousand ecu to 2.8 million ecu. The projects range across language and
speech technology, though some have direct relevance to machine
translation and ALEP. It is noticeable that the projects contain a
significantly larger proportion of industrial partners than EUROTRA, with

some 17 industrial partners to 30 academic partners. Most projects involve
one or more EUROTRA Centres. .
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F I Engineering Pl

A second call for proposals for LRE cost-shared projects was issued in
October 1992 and a further call is being planned for 1993 subject to the
availability of funds. Plans are being drawn up for a Language
Engineering programme for the Fourth Framework Programme due to
start in 1994. The academic and industrial community has been consulted
about the workplan in large panel meetings held in November 1991,
January and May 1992,

The Eight Decisions. Since the programme was authorised by Council
Decisions (CD) after approval by the European Parliaments it seems worth
examining what was stated to be the objectives, timescales, costs,
management arrangements, as described in these Decisions. There were
eight CDs during the ten year life of the programme which make explicit
or implicit reference to the programme. However two of these authorise
the second and then the third Framework Programmes with, in each case,
a following CD concerned with the specific programme.

DATE = REFNUMBER PURPOSE
1. 04.11.82 752 Launch of EUROTRA
2. 04.07.84 - 338 Change of advisory committee

from ACPM to MCAC
"Linguistic Problems" (CGC-12)

3. 261186 591 " Adds Spain and Portgal
4. 28.09.87 516 Second Framework Programme
S. 25.07.88 445 Authorised third phase to start

on July 1st 1988

6.  20.06.89 410  Authorised funds for the thirc
- phase until 30th June 1990

7.  23.04.90 221 Third Framework Programme
under which the LRE
programme was authorised

8. 26.11.90 | 664 Authorised final two years
~ 91/92 until November 1992

The Objectives. There were, essentially, two CDs that addressed the
objectives of the programme, that of 4th November 1982 that launched the
programme, and that of 26th November 1990 that authorised the final two
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years with modified objectives, the first and the last of the CDs concerned
with EUROTRA. The launching CD of November 1982 refers to the
barriers that language differences create in the Community to

‘communication and trade; to the likely impact of computational linguistics

on this barrier; to the research work already carried out; and says that
action by the Community can create a European machine transiation system
of advanced design to the direct benefit of European industry.

This initial CD calls for a "research and development programme for the
creation of a machine translation system of advanced design". The annex
states that this system should be ‘"capable of dealing with all official
languages of the Community”. On completion of the programme an
"operational system prototype” should be available in "a limited field and for
limited categories of text”. This prototype would “provide the basis for
development on an industrial scale” in the period following the programme.
The annex lists the work to be carried out in some detail, including basic
and applied linguistic research; the construction of the basic software "by
invitations to tender”; and the systematic testing and evaluation of the pre-
operational prototypes. The annex refers to extending the lexical bases to
cover "the chosen field as exhaustively as possible (about 20,000 entries in
all languages)". This annex makes it clear that the industrial development
will fall outside the programme, but requires the programme to prepare
a proposal for the development of an operational system on an industrial
scale for commercial exploitation. This annex is reproduced as Appendix

*7.1 to this Report. In Annex 2 quite detailed instructions are given to the

Advisory Committee on Programme Management and, amongst other
matters, requires it to contribute to "the clarification of the user
requirements, in particular in the field of information and documentation".
The Council’ Decision for the Second Framework Programme in
September 1987 refers to the Language Engineering Programmes only in
the section on the "Dissemination and Utilisation of S/T Research
Results”, but states as the objective of the programmes "to develop rapid
and efficient computerised systems for translation and interpretation”. The
CD also refers to the activity covering "completion by 1990 of a first
multilingual prototype machine translation system”. So in 1987 that is still
seen as the objective of the EUROTRA programme. The original phrase
"completion of a machine translation system of advanced design" is used
in the CD of 20th June 1989 with objectives unchanged.

The only reference to language engineering in the CD for the Third
Framework Programme in April 1990 seems to be "Making services easier
will require a sustained effort in language research and engineering.
Following work already done as part of the EUROTRA programme, it is
now necessary to encourage the development of operational systems linked
to information and communication systems.". Perhaps it is a mistake to
expect to deduce anything about the objectives of an individual programme
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from the Framework Programme Decision, for this is for an authorisation
of the LRE programme, rather than of the final stage of EUROTRA.

3.7.6 The Council Decision of 26th November 1990 implementing the Second
Framework Programme is concerned with the "preparation of the
development of an operational EUROTRA system" in the final two years
of the programme from 26th November 1990. The overall objective
continues to be the first step towards the "development of an operational
machine translation system of advanced design, capable of dealing withall
official Community languages". The three specific objectives are stated to
be the "Creation of the conditions for the transition to an operational
system; advancement of work on lexicography and terminology; and
training and cooperative projects.”. Priority action lines are listed as:

1) 'system development, testing and research environment (ET6/9
ALEP contracts);

2) language-specific research and development work (Eurotra Centres’
work);

3) linguistic research of general interest (ET10);
4) research into advanced system architectures (ET10);
5) reusability of lexical and terminolbgical resources (ET10);

© 6) standards for textual, lexical and terminological data ( Text
- Processing Initiative EAGLES);

7) education and training (ET grants).

In view of the relevance of these objectives to the Panel’s evaluation of the
last stage of the programme this Annex to the CD of 26th November 1990
is reproduced in full in Appendix 7.2. The topics 3), 4) and 5) above were
followed up by the Call for Proposals of 8th March 1991, asking for
proposals by 8th May 1991. The training topic was implemented by a
small scale post-doctorate grants scheme for the Centres costing 45 Kecu
in total. ‘

3.7.7 CD 91/353 of 7th June 1991 is concerned with the authorisation of the
Telematic systems area of the Third Framework Programme, of which
Area 6 is the Linguistic Research and Engineering, LRE, programme.
There is an explicit reference to the work being based on the results and
experience drawn from EUROTRA. This CD was followed up by a Call
for Proposals for the LRE programme on 21st August 1991.

3.7.8 Authorised Costs and Timescale. The initial authorisation in CD 82/752 of
4th November 1982 refers to a five and a half year programme from 13th
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November 1982 at a cost of "16 Mecu mcludmg expendxture on a staff of
eight temporary agents”, in three phases:

Phase 1) Preparatory phase 2 years, 2 Mecu

Phase 2) Phase of basic and applied linguistic research 2 years, 8.5
Mecu

Phase 3) Phase of stabilisation of the linguistic models and evaluation
of results: 18 months, 5.5 Mecu

Total: 5% years, 16 Mecu A
The addition of Spain and Portugal resulted in CD 86/591 of 26th
November 1986 authorising an increase to 20.5 Mecu and 14 temporary
agents over seven years

Phase 1)  Unchanged (past?) 2 years, 2 Mecu

Phase 2) Increased to 3 years, 13 Mecu

Phase 3) Increased to 2years. 5.5 Mecu
Total : 7 years, 20.5 Mecu

3.7.10 CD 89/410 of 20th June 1989 authorising Phase 3, the completion of the

3711

programme, increased the cost of that phase from 5.5 Mecu to 12.5 Mecu,
and named 30th June 1990 as the end of the authorisation. It broke down
the use of the extra 7 Mecu as follows:

Community contribution to the national groups 43

Basic software 1.1

Linguistic specifications 0.2

Training, workshops, supplies, etc 0.3

Preparation for mdustnal development 1.0

Evaluation 0.1

7.0 Mecu
The Final Phase 4) of the EUROTRA programme was authorised by CD

90/664 of 26th November 1990 for two years at a cost of 10 million ecu
including the expenditure on five temporary staff. The indicative
breakdown of this sum was:

System development environment 2.0

Community contribution to the national groups 4.0
Shared-cost research projects 3.0
Training, subsidies, evaluation 1.0

 10.0 Mecu
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3.7.13

3.7.14

3.7:.15

3.8
38.1

3.82

383

Thus the total cost anthorised amounts to 37.5 Mecu over the ten-years
from November 1982 until November 1990. This includes the cost of

temporary staff.

Management and Evaluation. The initial authorisation places the
responsibility for the execution of the programme on the Commission,
assisted by the Advisory Committee on Programme Management (ACPM).
Each phase should include a review, but the Commission are not required
to obtain Council authority to pass on to the next phase.

CD 84/338 replaced the ACPM by the Management and Coordination
Advisory Committee "Linguistic Problems" (CGC-12), to bring the
programme into line with the requirements of the Second Framework
Programme. Then CD 86/591 lays down that the Council should authorise
the move on to the next phases, on the basis of a report from the
Commission and the opirion of CGC-12. Then in CD 90/446 of 26th
Novembcer 1990, authorising the final two years, the "Committee of an
advisory nature assisting the Commissicn™ is stated to be "composed of
representatives of Member States and chaired by the representative of the
Commission".

CD 90/446 also calls for an evaluation of the results achieved through a
panel of independent experts - this panel.

Cost of the Programme

Budget and Expenditure. The budget for the first two phases was revised
in the Decision of November 1986 to be 15 Mecu, and the actual
commitments and payments-came in at that figure. The budget for the
main third phase was increased to 12.5 Mecu in CD 89/410 of 20th June
1989, and the commitments and payments came in at that figure.

The budget for the final phase, 1991 and 1992, was set in the CD 90/664
of 26th November 1990 at 10 Mecu, and the commitments came in at that
figure. It is too early to comment on the payments which may be
somewhat lower as the EUROTRA teams ran dowr in numbers faster
than might have been expected. At 5.6 Mecu the Community commitment
to the Centres was larger than the, purely indicative, breakdown figure of
4.0 Mecu in the CD. The figure of 5.6 Mecu includes the cost of the
Training Grants, and the special contracts to Luxembourg and Ireland for
the general support function. The commitment on the ET10 cost-shared
projects was lower at 2.0 Mecu than the expected 3.0 Mecu, because of the
higher than expected cost of these payments to the Centres.

National Contribution. It should be remembered that the national
governments were also contributing to the costs of the programme, in
proportion to the Commission contribution. The agreed division of
contribution was:
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COUNTRY NATIONAL CONTRIBUTION AS % OF TOTAL

Belgium o 40
Denmark 20
Germany 75
Spain 40
France 75
Greece 20
Ireland 20
Italy 67
Luxembourg 15
Netherlands ' 40
Portugal ' 20
United Kingdom 70
Conelusi Initial Obiectiv

Timescale. The original Council Decision of November 1982 envisaged a
programme of five and a half years. This was clearlv a considerable
underestimate. However it must be remembered that the climate created
by the adoption of the Systran system of US origin for use by the
European Commission made it reasonable for some people to envisage the
rapid construction of a European system. No doubt the programme
proposal was designed to ensure the support of the Council of Ministers.
Yet it seems inconceivable that experienced computational linguists could
have believed that an operational machine translation system prototype of

" advanced design could have been built in that timescale. The US

academic experience was hardly encouraging. However, it is clear that
many, perhaps most of the "founding fathers" of the programme, especially
the people with a software background, did believe that a useful
operational system prototype could be built in a few years of work. The
Programme of Work envisaged a two year preparatory stage, followed by
two years of basic and applied linguistic research, followed by an eighteen
month testing and evaluation stage. In hindsight it is clear that a much
longer programme was required, and indeed the EUROTRA programme ran
for ten years, without producing a complete system that could be fully tested
and evaluated.

Subsequently to that original Council Decision there were several further
Council Decisions revising and extending the EUROTRA Programme.

. Conducting a programme of this nature by stages is not an efficient way to

operate. Of course the Council might not have been prepared to authorise
a longer programme, even with the stage by stage reviews envisaged in the
original Decision. However had a ten year programme been authorised
initially a much better programme might well have resulted.

Though of course the culture in Europe is against commitments longer
than five years, it is notable that ten year programmes can be very much
more productive. Perhaps the best example is the ten years given to the
Xerox Palo Alto Research Centre team in the 1970s which led to the
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‘office automation revolution, and to numerous innovations. The Japanese
often authorise their National Research programmes for periods of ten
years, and some of these, such as the Semiconductor Programme of the
1960s and 1970s and the Supercomputer programme of the 1970s have
been very successful. Of course, not all ten year programmes are as
pr_oductive For example, the Japanese Fifth Generation programnme in
the 1980s is generally‘considered not to have been a success.

Where it is recognised that the difficulty and scope of a programme will
require a long run, the Commission and Council should face up to this
from the initial decision, of course with suitable review and break points
built in.

Research and Development. At the time EUROTRA was being planned
there was no coherent Council policy or plan for programmes of R&D
with industrial objectives. These did not really emerge until ESPRIT in
1982, leading on to the First Framework Programme in 1983. The
EUROTRA programme was an uneasy mixture of Research and
Development, running in parallel. In the context of this programme the
word. "Development"” refers to the objective of achieving an "operational
systems prototype”, a pre-industrial prototype even though industrial
participation in parts of the second phase of the programme seems to have
been anticipated. Despite the two year preparatory stage envisaged in the
initial Council Decision there seems to have been no comprehensive and
charted work plan that could be followed throughout the programme. This
was unfortunate, though of course in some ways understandable, and
perhaps inevitable, for ¢ programme that was authorised in steps. The
decisions to freeze the formalisms were described by one senior
"Eurotrian” as too early for Research, too late for Development. No doubt
this is always the feeling if such decisions are not taken against a clear
work plan. It is noticeable that to some of the research teams in the
programme the word "Development” seems to have been used to refer to
software system construction.

It is tempting to follow many of the Eurotrians in saying that the
programme should have separated Research from Development. However,

~ this is not necessarily the right approach. The original decision was taken

in the belief that an "operational system prototype” would be the end
product, leading on directly to a fully commercial product. A Research
programme alone might well not have been authorised. One model for a
work plan might have envisaged, say, seven years of research followed by three
years of prototype development. To give focus and balance to the resea.ch
a study team for the development phase would be established from the
beginning of the programme, with research being planned and conducted
to meet all the foreseen difficulties in the development, revised as new
problems emerged. Of course the understanding of the problems of
Machine Translation systems was pretty immature in the early years of the
programme.
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3.9.6 Languages. Though it does not seem to have been an explicit objective of

3.9.7

39.8

the original Council Decision, one considerable "achievement of the
programme was the bulldmg up of significant computational lmgmsnc
capability in all the 12 nations of the Community. However, the way in
which the programme was conducted with work in parallel on all nine

Community official lgnguages and all 72 language pairs (until the final stage)

was not efficient, judged in terms of achieving the systems prototype goal.

“ This approach tended to result in the work progressing at the speed of the
“slowest. It led to a pseudo democratic decision makmg process that made

it difficult to reach sensible decisions in the view of many of those
involved. Most of the technical decisions were made after discussion in
the EURGTRA Liaison Group, consisting of the directors of the Centres,
under the chairmanship of one of them. But in practice the uitimate
decision power rested with the Commission’s Programme Director, who on
occasions overruled the Liaison Group of which he was always a member.
It would have been possxble to devise a much more efficient programme
that achieved better research and dcvelopmcm, at the same time as
building up technology transfer and training for the less developed teams.
It was, however, right (o0 involve all nine languages, at more or less the
same time, for valid political, cultural and scientific reasons. This issue is
considered in more detail in 4.5.4 below.

Too Academic a Programme? Unnl the last stages of the programme there
was no industrial involvement which was clearly’ unfortunate as a
development programme was envisaged. The Commission’s staff
recognised from the beginning that there were few firms in Europe who
could have taken a constructive part in the linguistic work of the
programme. But the programme would have benefitted if industry had
been involved from the planning stage onwards. Even in the last stage the
industrial involvement was relatively small, though important. Had a study
team for the development stage been established, as proposed in section
3.9.5 above, this should have been largely staffed by people from industry.
Much of the prototype software system should have been entrusted to industry,
who are used to the problems of maintaining and updating software. This
indeed did happen after 1989. Steps should have been taken to involve
industrialists with the Research Centre teams, if only by creating industrial
advisory committees and "uncles”. This would have brought an industrial
view to bear on the work, and aided the exploitation of the work and the
technology transfer to industry. But there is no doubt that industrialists
alone could not have met the objectives of the programme, if only because
of the lack of computational linguists in industry at the time. :

It was also most unfortunate that there was so little involvement of the
potential user of a MT system that might have stemmed from the
programme. Industry might have been closely involved in the programme
both as a product developer and potential exploiter, but also as a potential
user of a resulting system. The influence of users from industry and
commerce might have resulted in a more practical approach to what the
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- translator needs, to the integrated systems approach. Of course the

Commission is itself the largest user of translation in Europe, probably in
the world. And in the later stages of the programme the Commission’s
translation service, ST, did provide a number of secondees to help with
the running of the programme. By then the programme was too firmly
established to turn to a user oriented approach. But perhaps their
influence can be detedted in the increased emphasis on the user interface
and dictionaries in the final phase of the programme.

Government Involvement. To the. extent that the involvement of
governments in the original Contracts of Association process ensured that,
at least, most of the 12 governments took an active interest in the
programme, tkis procedure was sensible. This procedure was laid down
in the original Council Decision. But it brought with it various undesirable
consequences. It took a long time for some countries to nominate and
fund their Centres; the process led to freezing of participation to the initial
Centres, and the process made the financial control very difficult. On
balance, this was an unsatisfactory way of organising the programme.

3.9.10 Partly because of the way the progranime was organised, initially Centres

took different interpretations of the objectives of the programme. As time
went on the teams increasingly learnt to cooperate successfully, and a
strong degree of coordination eventually emerged. But it was initially very
difficult, and never easy for the central team in the Commission to exert
control. This resulted in a weaker Central Management than was
desirable, and indeed than was desired by some of the teams. The Central
Management could not have established its authority without the power to
redeploy its funds as the situation demanded easily and rapidly. Normal
"ESPRIT type"” funding would have provided stronger central control, though
that approach would have had to be coupled with coordination and
"networking” of the projects and the project teams, to create the close-knit and
integrated approach that was certainly achieved by the approach actually
adopted. ' '
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4.

The Main EUROTRA Programme

4.1

4.1.1

4.1.2

4.1.3

4.1.4

Mode of Operation

The main EUROTRA programme was operated through Contracts of
Association with each of the 12 national governments. [Each nation
nominated one or more Centres to participate in the programme. In total
there were nineteen Centres, but sixteen main onss. All were non-profit
making research centres, most being in universities.. The exception were in
Germany and Italy where the participating Institutes were semi-independent
bodies also carrying out work on linguistics and translation outside the
EUROTRA programme. There were no commercial or industrial bodies
participating in the main part of the programme, though firms were
contracted for some of the software environment work and the ALEP studies
and implementation. In the final part of the programme the ET10 projects
did bring in a few firms.

The Centres cooperated in the work, organised initially through the
EUROTRA Coordination Group and small contracts, and then through the
Commission and the EUROTRA Liaison Group. This consisted of the
leaders of each Centre meeting with the Commission's project leader.
Decisions in the Liaison Group required .a two-thirds majority including the

- Commission. Over this was a Common Steering Committee, primarily for

financial decisions. . There were several ad hoc committees to organise
aspects of the work, for example the Linguistic Specification Group. Most
of the funding for each Centre came from the grant from the Commission
together with that from their national funding agency. The Commission did
award extra small contracts to enable certain tasks to be organised and
implemented.

Much of the work on the linguistic specifications was carried out in parallel
on each of the nine official languages in the designated Centres
(Luxembourg and Ireland being given special tasks). This work was carried
out by special contracts to individual researchers in the different teams, and
was then distilled by the central team into the Reference Manual which
brought together these linguistic specifications and grammars, in a common
formalism.

Most of the work was carried out by linguists, and computational linguists
who became computational linguists, often in language or linguistic
departments of universities. There were relatively few software engineers in
these Centres. After a stage of trying to develop the software system with
mixed teams of linguists and software engineers in the Centres, much of the
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software work was carried out in Luxembourg under the direct control of the
Commission, at first with the assistance of people seconded from the
Luxembourg Centre and then after 1986 by staff from firms, in particular P-
E International, working in Luxembourg. This centralised software system
work was far from satisfactory both because it, inevitably, became available
only at a relatively late stage in the programme, and because of the
comprehension gap between the software engineers in Luxembourg and the
linguists in the Centres. Though certain of the Centres did receive small
contracts for software work, the Centres were dependent on a software
system from Luxembourg to test their linguistic work but it was a long time
before a system was available, it was very slow, and all the Centres had to
join in the debugging of early releases. However, it has to be remembered
that there was a range of machines to be tackled with a variety of operating
systems, so the logistic problem of providing software for the different
Centres was formidable. Moreover, performance was always and remains a
problem. No sooner was a faster computer system available than the
complmtyofthcsentmcetobeparsedwonldcxpand lwdmgtothc
requirement for even more computing power.

The problems of controlling many diverse Centres, geographically widely
sepatated with skills differing in nature and quality, must have been
formidable.” These were compounded by the very limited size of the
Commission team in the early years and their lack of authority in terms of

. total funding control and intellectual pre-eminence. It is hardly surprising

4.2

4.2.1

4.2.2

that the programme seems to have proceeded more as a set of loosely
coordinated parcllel research projects than as a focused objective-led,
directed, programme that must have been the primary objective. It is
noteworthy that some of the Centres feel that the best work was carried out
on the so-called official "sidelines”.

The Key Obiect

1) Lack of Industrial Participation. Though it may not have been intended
by the Council in their 1982 Decision, the fact is that the programme was
conducted throughout its main phases in an academic environment. Even the
software work was conducted under the direct control of a Commission team
lacking the industrial imperatives and experience. So it is not surprising if
the key objective of the programme to provide an “"operational system
prototype of advanced design, capable of dealing with all official
Community languages” preparatory to the "development of an operational
system on an industrial scale® was not achieved.

Of course it does not follow that the fact that the work was conducted in an

academic environment ‘'was a necessary reason for failure. The "large
physics® community of Europe has demonstrated through CERN, through
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the large telwcope developments through space rescarch and through the
. fusion research programmes, that it is quite capable of organising itself to

build on an industrial scale. However, there seem to be three main
differences from the EUROTRA programme:

1) The "large phyéics' programmes are almdst always conducted from a
~ central facility or research facility, even if much of the preparatory
work is carried out in a decentralised way.

2)-  The objective for these programmes is the pursuit of scientific rather
than industrial objectives except perhaps for the fusion programme.
The EUROTRA programme was clearly intended to lead on to an
industrial objective, with all that that implies in terms of market
considerations. So it is clear that the seeds of failure were implicit in
the way that the progmmme was set up without industrial
participation.

3)  Compared with the physics community, the computational linguistic

4.2.3

4.2.4

community is new and perhaps the study of the subject is at an early
and still immature stage in its development. ,

It has been argued that it would have been very difficult to find European
firms with the will and the capability to participate. - The fact that major
machine transiation developments have been going on in Europe during the
EUROTRA decade rather gives the lie to this. One thinks of the Gachot SA
development of Systran, the Siemens or SNI development of Metal, the

" Philips development of ROSETTA, and more recently the SITE group's

development of Eurolang. There have been other significant projects with -
industrial involvement, such as GRAAL and Genelex. It is true that most of
these projects have received some funding from public sources, under the
Eureka and ESPRIT programmes. And these projects have benefitted from
the EUROTRA work and trained staff. But the drive has been commercial,
even if commercial products will not necessarily emerge from all of them.
However in the early days of EUROTRA it would have been difficult to find

much professional competence in European industry.

Béause the Commission is itself a major customer for machine translation
systems there would have been justification in purely economic terms for
Community funding beyond the normal 50% had that been deemed essential.

‘The fact that the ALEP work, both in its ET6 study phase and in the

subsequent ET9 development phase, has been conducted through fully
funded contracts demonstrates that such an approach is recognised as
appropriate in some cases. In the case of ALEP, the Commission wishes to
fully control the property rights and so fully funds the work.
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4.2.7

2) Technical Considerations. It was explicitly intended that the EUROTRA

sysecm should lead to a system of “advanced design®". Nowhere was the.
meaning of this term explained, still less quantified. (It is a notable feature

of the whole programme that so little, virtually no quantitative, measurement
of performance was undertaken despite the explicit encouragement to

evaluation in the various Council Decisions.). However, in view of the

origins of the programme in the feeling that Europe could produce a better
system than Systran, a system of US origin, it is reasonable to assume that
*advanced design” implies a significantly better performance than Systran.

The test would be in the eventual marketplace; would the system stemming

from the EUROTRA programme seize the market? Had quantitative targets

been established early in the programme this might have had the benefit of
focusing the work on more commercial concerns, though it would have been

difficult to establish satisfactory quantitative targets in a field where no
commonly accepted measures of performance exist. It is encouraging to see

that the Commission is now tackling this topic in the LRE programme.

Performance in terms of quality of translation must be the first
consideration. However, even at the time of the inception of the programme
in 1978 it must have been clear that there was absolutely no prospect of
achieving a system that would be usable without human post-editing for
normal translation purposes, and, indeed, the EUROTRA programme did
envisage post-editing though it gave no attention to that aspect. The US
National Science Foundation and National Academy of Science ALPAC
report of 1966 had stated that high quality machine translation was not
possible, and more to our point, that it would not be possible for many years
to come. ThxsteponhadhadsuchanmﬂuenceontheUS Natural Language
research community that it is inconceivable that it was not well known to the
founding fathers of EUROTRA. However, that was twelve years later,
though there was no evidence of any significant change in the situation then,
just as it remains true today, despite the steady progress in the understanding
of the complex linguistic problems and the very large progress in computer
and system performance and human interface understanding and provision. -
So improvement in performance has to be measured in terms of the
productivity of a system involving a human post-editor. While a good
document handling working environment for a post-editor can bring about
considerable productivity gains it takes a very considerable improvement in .
the quality of a machine translation to make a significant improvement, since
the translator has to familiarise himself with the document.

One way in which machine translation systems might perform sufficiently
well to avoid post-editing would be in a very narrow domain, where the
document author is limited in the vocabulary and grammar he may employ.
If the material, such as a technical manual, is drawn from a narrow enough
domain the ambiguity it contains is reduced. The original Council Decision
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4.2.9

4.3

4.3.1

does call for the system prototype to be available in a "limited field and for
limited categories of text". The lexical work was concentrated on the
telecommunications domain, and the satellite communications sub-set of it.
But there was virtually no attempe in the programme to restrict the work to
that which might be appropriate for a narrow domain. Perhaps there is little
restriction on aspects like grammar that could have been applied in the
research programme. In the "Coverage Descriptions” for the second and
third phase of the programme the grammatical coverage does take account of
the special needs of the telecommunications text.

From the viewpoint of the market one very important consideration is how
robust, modular, extensible and maintainable the system is. In this respect it
would not be difficult to produce a markedly better system than Systran,
based as it is on the software technology of the Sixties. Since little attention
was paid to the software system, until the last phase of the main EUROTRA
programme, little attention was paid to the robustness, etc, of the system.
However there is no question but that the ALEP tool-set will be welil
engineered compared with systems of the Systran generation. It is
regrestable that so little attention was paid to the engineering of the
EUROTRA system, for example to the portability of the grammars and
dictionaries, despite the proposals on this from at least one Centre.
However, this was studied in the ET7 study and is now being worked on in
an LRE project.

The Danzin Panel, like the Pannenborg Panel, concluded that the
EUROTRA programme will not lead to an operational machine translation
system, but to what they called a "scientific prototype”. This referred to "a
sum of theoretical and experimental results, the reliability of which would be
demonstrated and which could ultimately lead to an "industrial prototype”.
Ajter two further years'- work it is clear that the judgement of the Danzin
Panel was correct in the scientific prototype nature of the outcome, even if it
was oprimistic on the demonstration of the reliability of the results.

Despite the success in pulling the disparate teams together, since the
programme was more often in the nature of a set of coordinated academic
research projects than a closely directed R&D programme, it seems
appropriate to examine it in terms of its scientific achievement. However
there are three factors that must mitigate against scientific output:

1) The inevitable clash between scientific research and the objective of
producing a prototype system led to promising research lines being
cut off too early. It is said that some of the best work was carried
out in sidelines, whether official or unofficial.
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4.3.3

4.3.4

2) The requirement to carry out work in parallel across the nine
languages and 12 countries led to a loss of output through
duplication, though this was offset to a limited extent by the benefits
of being able to contrast the different environments and the
intellectual creative tensions caused by the clash of cultures and

~ backgrounds.

3)  The partial ban on publication in the early years led to a loss of
publications, and, to some degree, of intellectual contacts with peer
worku'soumdetheCommumty,thoughthlsbanwasbemghfted
from 1982 onwards.

The EUROTRA Reference Manual is a remarkable piece of work, being
perhaps the most extensive description and specification of an MT system
that exists. It has detailed sections dealing with all the major aspects of a
system such as the virtual machine approach, the linguistic theory, the
grammar rules for the handling of Syntax, and of Semantics, Morphology,
and the Dictionary. It enabled the widely separated workers on the nine
languages to work to a common framework. -

The “E-Framework" System adheres to the mainstream of current MT
development, using a unification-based stratificational model approach.
This is described in the "EUROTRA Linguistic Spécifications” and in the
"EUROTRA Formal Specifications”, the first two volumes of the "Studies in
Machine Translation and Natural Language Processing” published by the
Commission, and fully defined in the Rcfmce Manual. (See outline in
Appendix 5.)

The E-Framework formalism is intended to be declarative and, though it falls
within the unification approach, was developed and defined within the
EUROTRA programme. Though a relatively minor facet of the work it does
single the whole work out from that done elsewhere, rather as the use of a
special computing language, say a variant of Prolog, distinguishes and
separates a software system from others concerned with the same class.
Inevitably this choice of formalism was a contentious issue, perhaps the most
contentious in the whole technical development. Any formalism must be a
compromise between the desire, on the one hand, to be as pure, as close to a
fundamental set of logic rules and as independent of the particular hardware
and implementation software, and, on the other hand, to run efficiently for a
given generation of hardware and software. The larger the system, in
respect of the complexity of the sentences it handles, the number of grammar
rules, the size of the dictionary, the more computation time it takes - in
some aspects rising exponentially with the complexity. So what may be
perfectly efficient enough for a system to be used in a research environment,

4.6



4.3.5

4.3.6

may be quite unacceptable for a system of operational size. There were a
variety of formalisms developed in the mainstream, and official and
unofficial "sidelines” of the programme, such as CAT, CAT 2, MiMo 2,
etc. The main ETS formalism had to be modified by those wishing to
develop practical applications of the EUROTRA work, in order to provide a
system capable of being run efficiently. Finally the ALEP formalism was
developed in the ET6 study and implementation is proceeding in the ET9
projects. ALEP is both a much more fully declarative formalism and
capable of being run very much more efficientty. However, it may be
doubted if it can be used for an operational sized system without
modification as distinct from a research tool system, though this remains to
be established. Perhaps the topic of formalisms received over much
attention in the programme due to the influence of academics interested in
that aspect, to the detriment of other important aspects of the MT problem.
The subject of the formalisms was discussed in Annex II to the Danzin

Report.

The Eurotra System Design has the normal three main phases; analysis,
transfer and synthesis, with stratification of the analysis and synthesis phase.
Both the analysis and synthesis phase are completely monolingual, but the
transfer phase depends on the specific pair of languages. So for the nine
EUROTRA languages 72 transfer phases are aeeded. Evidently, the aim
must be to keep the transfer phase as simple as possible for a system
designed to handle so many languages. (It is accepted that the use of an
Interlingua to reduce this power-law relationship is beyond the state of the
art as errors and ambiguities would compound.) So the aim of the
EUROTRA design was to simplify the transfer phase, essentially by the use
of a bilingual dictionary to replace the source lexical units with the
equivalent lexical units in the target language. One advantage of the
EUROTRA architecture, for the distributed team approach ardopted, was that
much of the work could be carried out in a monolingual way. More details
of the EUROTRA system and the E-Framework approach are given in
Appendix 5. '

EUROTRA Dictionaries. The EUROTRA work has been carried out very
largely by grammarians, with relatively few lexicographers in the teams.
So, inevitably, the EUROTRA framework design was dominated by
considerations of syntax rather than dictionaries. The result is that a
separate monolingual dictionary is required at each of the four appropriate
levels, as well as the transfer dictionaries for each language pair in both
directions. For nine languages that means 36 monolingual dictionaries,
(together with minor transfer-between-levels dictionaries), as well as the 72
bilingual dictionaries. Though this is, in a sense, more a matter of database
organisation of the lexical entries rather than multiplication of the material,
it is a significant difference from the much simpler dictionary structure that
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would arise if a stratification approach had not been adopted. Of course the
structure adopted has the organisational advantage for EUROTRA that much
of the lexical work is monolingual and so can be carried out in each country

separately.

Except for the bilingual dictionaries of the transfer stage, entries in all the
other monolingual dictionaries contain information determined almost
exclusively by what the grammar needs. So the dictionaries may be stored

" in a modern, modular, relational database but still the contents are intimately

related to the particular EUROTRA structure and grammar. (The
EUROTRA dictionaries could be stored in a relational database, though
many of the lexicographers preferred to stick to sequential files, because of
case of testing, etc.) The amount of work on these dictionaries was pretty
much limited to the needs of a research test bed. The original Council
Decision had blessed this by calling for work in a limited field and limited
categories of text. The CD referred to a vocabulary of around 2,500
entries, until the third stabilisation phase when the lexical bases should be
extended "to cover the chosen field as exhaustively as possible (about
20,000 entries in all languages)”. The chosen field was
telecommunications, andfortheﬁrstfewyarsxtwasbasedonaﬁfty page

~ corpora, available in the nine languages, of Commission material relating to

4.3.8

4.3.9

‘a proposal from the Commission to the Council proposing an ESPRIT

programme in telecommunications. For the third phase (1988) this was
widened to the ITU Handbook of Satellite Communications. At the time the
Commission's translation service, SAT, was putting together the satellite
communications section of Eurodicautom, the vast terminological database
of the Commission. This was useful as a basis for the 72 bilingual transfer
dictionaries which are essentially terminology databases in the sense that |
ambiguity should have been resolved by the earlier analysis stages.

In the final two years of EUROTRA the decision was taken to cut back on
the language pairs, allowing each country to choose three out of their eight
possible language pairs. English tended to get chosen by all the nine
language groups for one of their pairs.

The Pannenborg Panel commented on the problem for dictionary generation
caused by the chosen EUROTRA architecture and on the under-estimation of
the resources required for dictionary compilation work in the programme.
The work of making the entries in a dictionary is very different from the
grammar related work of dealing with the rules for constructing the various
dictionaries. Grammar comes first to many linguists because grammar is,
essentially, a set of assertions about the combinatorial nature of words in a
sentence. In recent years the lexical approach has come to be seen as more
important, if not dominant, in modern formalisms like HPSG, but this was
after the formative years of the EUROTRA structure. So perhaps it is
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understandable that so relatively little attention was given to the dictionaries.
It is doubtful if there is any property of any value in the actual dictionary
entries, as distinct from the work on the way of specifying a particular
dictionary entry. Unfortunately that work is a function of the EUROTRA
system approach, with dictionary information conforming to the
requiremems of the Linguistic Specifications in the Reference Manual.

4.3, 10For a practical MT marketable system the dlcnonanes are everything, totally
dominating the workload, the costs of development, and the system
performance as things stand today. The Eurotra approach recognises the
importance of modularity so that an improved grammar for a particular
phase can be slipped in to replace an earlier version. Because of the
dominating cost of the dictionaries it is particularly unfortunate that so
relatively little attention was given in the design of the system to enable
dictionaries to be ported easily from one system to another. This is a topic
of major importance, which has been recognised in the attention that was
belatedly given to the subject in the ET7 project and in an LRE project. It
is particularly unfortunate that there was so little cooperation with the .
Commission's own Systran work in the dictionary field, in view of the
richness of their dictionaries; but there is a need to re-engineer the
dictionaries, along with the rest of the Systran system.

4.3.11Eurotra Sofitware Implememntation. The ETS system, as implemented by the
central Luxembourg team, runs under UNIX, and is written in Prolog and
C. It comprises some 600 source code modules, and the whole system takes
up about 100 Mbytes of disc storage. A UNIX machine of 3 Mips CPU
power, with™at least 8 Mbytes of core storage is required to provide a
reasonable run time performance. However, it must be remembered that
this represents a pretty minimal system in terms of dictionary size and
grammar completeness. For short, simple structure sentences this system
can respond in under a few seconds, but for longer and more complex
sentences the parsing time can take many minutes on such a machine. The
Pannenborg Panel commented on the inappropriate initial choice of software
implementation methods and hardware of low performance.

4.3.12The system is a scientific labor:ory prototype system for the computational
linguist user to develop, test and demonstrate grammars written in the
formalism. The man-machine interface provides either a menu based or a
command interface. Text hanaling input and output is based on the SGML
standard for describing the text layout.

4.4 ns_Ema.LS.taz:

4.4.1 The Requirement. In CD 90/664 of 24th November 1990 the final two years
of the EUROTRA programme was authorised, running from November
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4.4.2

4.4.3

1990 until December 1992. As well as authorising the ALEP work and the
ET10 cost-shared projects, the Decision authorised certain work in the main
EUROTRA Centres. These continved to be funded under the Contracts of
Association, but the funding was reduced by half. The national
governments continued to fund their percentage of their Centres' costs,
except that the French CNRS, who were running the programme-on behalf
of the French government, negotiated for a reduction in the French
contribution from 75% tc 67%. Of course for some Centres where the staff
and overheads were funded by virtue of their employment in a state funded
institute, the government contribution could be somewhat notional. These
final two years were seen as a transition programme for the Centres to
enable them to convert, relatively painlessly, to the competitive environment
of the normal cost-shared projects’' approach. The reduction of funding at
the start of these two years certainly was painful, with some of the Centres
having to cut back on their staff dramatically. However, at the end of this
period the Centres do not seem to have had quite such a painful experience,
perhaps because it was foreseen from the start of this final phase, or perhaps
because by then most of the Centres had experience of competing for, and
sometimes winning, some of the ET10 or LRE projects. The staff of the
Centres did decline in the final year as they sought employment elsewhere.

The Council Decision referred to the reviewing of the existing analysis
modules, and the extension of the grammatical coverage to inciude
additional text and discourse types. No large scale lexical development
work was to be undertaken "pending the outcome of the research on the
reusability of lexical and terminological resources”. The work seems to be
seen as rather tentative “..... is intended to gradually improve the linguistic
performance of the system” and "It can be predicted that some progress will
be made....., but additional effort must be foreseen for the future”.

The "Programme of Work 1991 - 1992" prepared by the Commission makes
considerable play with the recommendations of Pannenborg and Danzin.
The objectives for this final phase were defined as "to revise in depth the
existing implementations” and "to carry out applied contrastive research
which includes the implementation, testing and evaluation of the resuits”.
The organisational changes for this final phase were:

1) to reduce the numbers of language pairs, primarily because of the
reduction in team size;

2) to carry’ out the contrastive research work in clusters of groups.

This would have the consequence that the coverage of all the modules in the
system would not be equal, but it was argued that "the sum of the research
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themes treated..... will be larger than in a fully synchroniéed approach”.

- The success of the "clusters” approach that emerged as the way to get

4.4.4

concentration of effort was acknowledged by the Centre teams.

The Achievemens. The final progress reports covering the last two years are
now being prepared but will not all be available for some months, so it is
difficult to make any serious assessment of the work carried out by the
depleted Centre teams on the mainstream EUROTRA work during the final
phase. It seems to have been largely of a "tidying-up” nature. Many of the
research workers were also involved in ET10 and LRE projects, which they
probably treated as a priority. And of course they were looking to their
future, seeking new positions, etc. Some of the teams were working to
develop practical demonstrators in order to attract support for future
applications work. So perhaps it would not be all that surprising if the final
two years of mainstream EUROTRA work do not prove to have been as
productive as the work during some of the earlier years. It is 0 be regrernted
that so little performance measurement and evaluation seems to have been
carried out in this, or any earlier, phase.
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4.5.1 The Compuwational Linguistics Community. = When the EUROTRA
programme was initiated in the early 1980s, there were computational
linguists in some of the countries of the Community but none in others.
Today the picture is very different. In 1990 there were some 220
EUROTRA researchers, and there were a further 160 who worked in the
programme before or after that date. This makes a considerable body of
research workers now in the field, and moreover they are spread across the
Community with teams in virtually every country, though many of them are
still young and relatively immature. Judging by the: technical journals the
European research community seems to be at least comparable in strength to
the equivalent US community. Moreover, the European research workers
are now experienced at working together so they represent a very coherent
community, certainly much more cohereat than the US scene. This is a very
 considerable achievement, where the credit for the growth of computational
linguistics in Europe lies very largely with the EUROTRA programme and
the supportive governments. However, it must be remembered that it is
'Burope rather than the USA that has the multilingual problem within its
boundaries. ThxsproblemmllonlygetmoredcmandmgastheBurop&n

Community is enlarged.

4.5.2 The Human Network. Asadxrectmultoftheway thepmgmmmewas
organised the Community computational linguists are now a tight-knit
community. The programme had a liaison committee drawn from every
team, and numerous standing and ad hoc committees. While this could be
interpreted as an unusual way to run a research programme, it was an
excellent way to build up the coherence of a community, and brought real
scientific benefits. This was strengthened by the use of common software,
standards, formalisms, etc, across the programme. The coherence of the

. research community through this "Network” activity is a tribute to the
EUROTRA programme. However, there is a danger of this network
dissolving with the end of the programme. This issue is dealt with in
Chapter 6 below. ,

" R2: The human network of cputatnomil linguists built up across Europe
by the EUROTRA programme should not be allowed to decay with the

ending of the programme.

4.5.3 While the human network was a considerable achievement of the programme
it did tend to leave outside those computational linguists in the Community
who were not in the nominated Centres. They felt isolated, and resented
what they felt was too much of the financial support going to the favoured
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Centres. An alternative approach would have been to have created a
European "Centre of Excellence” which could have acted as the hub for a
dispersed spider's web of research workers, wherever they were located in
the Community. Often this approach has been adopted in the Japanese
national programmes, but it would have been difficult to staff the Centre of

- Excellence in the European environment of low mobility. Progress in this

difficult subject will certainly require a multi-disciplinary approach, creating
mixed teams from the different disciplines that are relevant. This was
attempted in EUROTRA, but in practice was not always achieved.

The Nine Languages. For valid political and cultural reasons it was
desirable that all nine community languages should figure in the programme.
And there are some linguistic benefits in being able to compare and contrast
the usage in one language from that in another. Nevertheless it was wasteful
of resources and a significant factor in delaying progress to proceed with all
languages and all language pairs being given even weight together. From a
purely commercial viewpoint there are some language pairs that are reqmred
by the market more than others. This provides a reason for selecting a
limited number to form the basis for the early work in the programme on
grammar and dictionaries. A preferable alternative from a linguistic
viewpoint would have been to have chosen one Romance language, one
Germanic one. At a later stage when the initial problems have been sorted
out and the systems architecture stabilised it would be time to extend to
other language pairs. This would have been a much more efficient way to
have worked. However, what is efficient may not have proved acceptable in
the way the programme was organised. Moreover there are very tangible
benefits stemming from having the nine languages addressed in the
programme, both in the language specifications developed for all nine
languages and rrom the experienced teams now available in all countries.
The Danzin Panel recommended that the work should ccatinue on a limited
number of language pairs: "those where they feel they have achieved the
most advanced. most illustrative or the most useful results”. And, indeed, it
is significant that the number of language pairs was reduced to three per
language team in the final years of the programme. The teams were free to
choose their own three pairs. One of the achievements for the programme
has been to produce a language specification for each of the rine languages.
This has been a useful and sensible activity, and these specifications are
likely to be of continuing value to system developers.

The Pannenborg Panel reflected on the impact that tackling the nine
languages in parallel would have on the risk involved in achieving the
programme's objectives. The Danzin Panel commented on the tension
between the need to take account of market forces, which give priority to a
small number of languages, and the need to protect the cultural implications
of all the languages. The Panel proposed that a study should be undertaken
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of this issue. MdmmamrmMWmm. It should be noted
that the Commission's overall policy is based on the principle of equal
treatment of all official Community languages. In the case of SYSTRAN,

- which primarily aims at satisfying the operational needs of the Commission

4.5.6

4.5.7

4.5.8

itself, budget and resource limitations led to the asymmetric development of
the three most commonly ‘used target languages (E, F, D) and nine source
languages. This seems an eminently sensible policy and in retrospect could
have been applied to help achieve an operational prototype of Eurotra. It
wasapxtythatthcpobcywasestabhslwdtoolatctomﬂumcethc

- EUROTRA programme.

Exclusive Teams. A further problem deriving from the way the programme
was organised in the main phase was that it was difficult to change the main
Centres or bring in fresh blood to the programme. Of course for some
countries the Centres were created by EUROTRA and represented the only
talent available in the early years. However, one improvement in the final
phase was to bring in new teams through the cost-shared programmes.
There is some evidence from these projects and elsewhere that good talent
was excluded from the programme by the initial decisions on Centre
selection that became frozen over the ten years; for example, Grenoble in
France, Limerick in Ireland, Edinburgh and Cambndge in the UK.

lnGmnanmeorgamsedandﬁnanoedreg\darannualmeeungsofall

the main players in the computational linguistic field. This provided an
opportunity for a wider exchange of information than the exclusive

EUROTRA teams. It would have been open to the Commission's
EUROTRA team to have organised meetings on these lines, if only to
expose the EUROTRA work to wider analysis and criticism by its peers.
The evidence from the final phase is that it was possible to run the main
EUROTRA process in parallel with cost-shared work organised
competitively. This alternative will be analysed in Chapter 7 after the cost-
shared projects are considered.

Secrecy. In the early years of the programme, the Commission's team and
some of the national teams apparently held the view that the task laid down
in the original Council Decision of 1982 would be achieved, leading to a
system of real commercial value. It has to be remembered that the
programme was bormn in the atmosphere in Europe of annoyance that
Systran, a system of US origin, had been purchased for use by the
Commission, easily the largest customer for Machine Translation systems in
Europe and probably the world. So a secrecy clamp was imposed on the
work of the Centres, only being fully lifted by 1985. In retrospect it is easy
t0 see that this was an unfortunate mistake. While this publication ban was
not total, it did discourage interaction with the work in the USA (for
example at Stanford and Brigham Young Universities, MIT, and in various
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4.6

4.6.1

4.6.2

industrial centres such as IBM and SRI) and Japan which might have been of
real benefit to the programme. It was also contrary to the culture of open
publication that is a desirable aspect of the University scene worldwide.
The publication record of the programme has recovered in recent years. Of
course where industry is involved in projects, caution has to be exerted in
publication, but experience from programmes like ESPRIT suggests that
firms rarely totally ban publication by their academic partners, though they
may wish to delay the publication of certain details. The issue of
publication is also dealt with in 4.6 below.

It was one of the weaknesses of the programme that so relatively little
interaction and connections to the outside world were established.
Systematic efforts to establish links with the resc of the worldwide NLP
community, through publishing, demonstrations, invitation' of external
speakers to EUROTRA workshops, etc, did not start until relatively late in
the programme. - .

The EUROTRA Reference Manual. No doubt the large, multilingual,
dispersed team made it inevitable that a reference document should be
produced. The resulting EUROTRA Reference Manual is a remarkable
record of the owtcome, containing a description of the largest linguistic
effort ever made on a mu'tilingual level. Both the linguistic description and
the virtual machine (the E-Framework) are thoroughly described and would
be highly appreciated by the rest of the natural-language processing
community. It is, in fact, the intention of the Commission to make the
Reference Manual and the Language Specifications available to research
workers everywhere without cost.

The Reference Manual and hngﬁage Specifications should be made
widely available.

The E-Framework. The theoretical choice of the EUROTRA research
community led to both the adoption of the stratificational model and the
heavy focus on syntax as opposed to semantics, lexicon, anc system
engineering. The linguists were given a formal language - the E-Framework
- in which to encode their language description monolingually, step by step.
Lexicon development was regarded, more or less, as a mere extension .of
data, and semantics was not used for disambiguation purposes until at a very
late stage and at a very low level. Thus, it could be foreseen that it would

‘not be possible to build a transfer link between a source language IS level in

analysis and a target language IS level in generation. The E-Formalism was
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R4:

4.6.4

constructed as a prototypical formal hierarchy that over-generated very
much in contrast to human language processing. The architecture makes it
difficuls to relate the research to work elsewhere based on more conventional
approaches. :

Dictionaries. In view oF the economic imporance of dictionaries in
practical system development it was unfortunate - as pointed out by the
previous panels - that so litle amtention was paid to the dicrionaries in the
balance of the programme. What work that was done was tied to the
particular formalism, though it is claimed that the EUROTRA dictionaries
could be transferred almost automatically to the ALEP system. I is
particularly unfortunate that so listle attention was given to the portability
aspects of dictionary design. EUROTRA could have set standards for future
work on machine tractable dictionaries had their dictionaries been large
enough and good enough to be used in new applications. However,
attention has been given to these basic problems of MT dictionary design in
the ET7 and LRE projects. It might be added that current methods for
knowledge retrieval may contribute to making lexicons reusable, especially
if they are corpus linked for further information retrieval. Ongoing work in
this sub-field should give new guidelines.

In the ESPRIT programme there are projects for standards to organise
electronic dictionaries (Acquilex, Multilex). A programme to construct
dictionaries for a wide range of Natural Language systems is proposed for
the future (see 11.4.3). The Commission itself should be a major
participant and customer in this programme.

The task of building up machine tractable dictionaries for a multilingual
community is one that requires encouragement and support from the
Commission. After a suitable study phase, the Commission should
launch a major project to create knowledge bases containing lexical,
semantic and syntactic information usable in natural-language
processing systems for the European languages.

Semantics. At the time EUROTRA started, practically all work on machine
translation was syntactic with semantics restricted to, at most, the sentence.
Yet a human translator makes use of much wider information in resolving
ambiguities of meaning and generating the appropriate translation. A
translator will read all the technical magazines available to him in the field
he is about to work in for the purpose of assembling world knowledge about
the text he is to translate. This world knowledge is combined with the
translator's language skill, and the quality of the translation is the sum of
these two factors. . Language skill includes knowledge of pragmatics and
style as well as the rules of correctness in morphology, syntax, and
semantics including lexical semantics. On the whole, EUROTRA restricted
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itself to two of these parts, morphology and syntax. Current machine
transiation projects in the USA takes a much more complete approach,
working on discourse analysis, interaction, interlingua systems and world
models for machine translation.

4.6.5 Arificial Inelligence and World Knowledge.  American research on

4.6.6

machine translation is linked with Artificial Intelligence and research
focused on natural-language interfaces and expert systems. Language is
studied as a procedure that handles data, i.e. knowledge. This knowledge
has to be formalized in order to be computable and the formalization of
knowledge is referred to as Knowledge Representation. Several university
projects use world models as a means to reach a language-independent level
of lexical meaning on which to base meaning nodes in an interlingua
knowledge representation. The importance of research on meaning, the
interlingua approach and the semantics needed is very great indeed.

In the light of this, EUROTRA's consistent preoccupation with syntactic
problems stands out as questionable if not seen in a purely historical context.
The syntactic representations arrived at are, to a considerable extent, too
ambiguous for practical applications. It would be worth while exploring
whether a key to the narrowing down of the possible interpretations of a text
could be found in the methods just outlined.

This is what is going on in the American MT community. A change of
focus in European MT development - emphasizing the lexical and world-
knowledge aspects - is called for.

Bringing to bear semantic information from a wide part of the text, the
use of world knowledge, and intensified research on lexical meaning
should be priority topics in future Commission programmes of IT
research, both in natural language research and in wider IT research
programmes such as ESPRIT. These programmes should also take into
consideration the role of language-independent knowledge bases and

interlingua systems.

Statistical Methods. Though the technique of MT based on using a
statistical probabilistic method was considered in the early days, even in the
1950's, it was too machine power intensive to be taken seriously until
recently, even if quantitative techniques have always been employed by
linguists. Stemming from work in IBM Yorktown Heights laboratory,
directed in the first place not to MT but to speech recognition, the technique
has received a renewed burst of attention in the last few years. Alignment
programmes translating between English and French have been produced.
These systems work on parallel corpora in the two languages and make
assumptions based on statistics as to which translations are equivalents.
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Performance remains unspectacular on those hngmée pairs. It remains to

- be seen if the algorithms work on other language pairs. The tests show that
‘rule-based systems like Systran still maintair a higher quality than the

statistical solutions and that these should be used as a complement to rule-
based solutions.

Since the Commission has vast corpora of parallel texts in the nine
community languages it is in a particularly favourable position to conduct
experiments using statistical methods as a component in translation or, more
precisely, generating approximations of bilingual transfer dictionaries. It
seems that statistical methods should be used along with qualitative linguistic
analysis if the best results are to be achieved. It is good to see the approach
Jeature in one of the ET10 cost-shared projects.

Statistical methods as a complement to rule-based solutions and as a
method for human-aided knowledge retrieval from parallel corpora and
monolingual corpora and, furthermore, neural network and similar
machine-learning solutions should be priority topics in future
progrzimimes.

4.6.7 system Design. It is but lintle excusable that no real attention seems to have

 been paid to the EUROTRA user, even considering the fact that the

- prototype was conceived of as a batch system. 1t is true that the decade of

the programme has neatly spanned the period in which far more attention
has been paid both to the user interface and to the User Centred Approach to

~ systems. Work on projects such as the ESPRIT Translators Work Bench has

demonstrated that considerable, improvements in professional translator
efficiency can be achieved by providing him with easy access to normal
dictionaries, terminology data banks, etc., as well as to MT, all integrated
into a conventional word processing environment with spelling checkers,
etc. The EUROTRA programme did not examine the user interface in any
detail.

The EUROTRA formalism is in reality a high level programming language
where the researchers can describe grammar and lexicon. The integration of
computer science and linguistics has been very iow in the programme. This
problem has to be dealt with in future research programmes aiming at
European natural-language processing tools for the market. Current
research in the USA and Japan regards the field of machine translation and
natural-language processing as the next phase of everyday use of computers.
Structuring requires system design. Current work in the USA is very user-
oriented and regards machine translation as a field where there are several
modules of language tools, monolingual and multilingual, that can be
assembled according to the users requirements.
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4.6.8

4.6.9

One reason for the failure of EUROTRA to address such important parts of
a complete MT system was the lack of a comprehensive work plan driven by
industrialists with an eye to the market, and so on what the users really
require. No doubt another reason was that many, perhaps most of the teams
were dominated by academic research workers, attacking the still unsolved
language problems rather than working on a preliminary solution to the
users MT problems.

System design and User Centred Approach should be priority topics in
future programmes. This implies efforts to bridge the gap between
linguistics and computer science.

Interaction. When the programme began the available computers made it
very expensive to experiment with real time interaction. Today the
computer power available is perhaps two orders of magnitude more
powerful, three orders of magnitude more cost effective, and much more
effective computer networks are readily available. Moreover, it has now
become realistic to plan MT systems using economic local computers such
as widely available PCs, albeit powerful versions with large stores. In these
circumstances it is natural to look at interaction as a part of any commercial
system. It was a misiake, even if an understandable one, not to make the
investigation of interaction a part of the programme.

However, interaction is an ambiguous concept since the user can be a
developer or a post-editor and the system can be constructed to require
interaction for disambiguation purposes during analysis or during selection
in generation. - The developer or expert has been well supported int he
EUROTRA programme and since the aim was to make a batch system the
only user modelling that needed to be done was that of the post-editor. This
was never started since there was never any complete running system.

Human interaction during analysis and generation is still in a phase where a
lot of research has to be done. Research has not yet solved the problems of
learning and the repetitive questions asked by the system make users avoid
it. Today every machine translation system under development has to take
this problem into consideration.

Interaction and Learning - automated inference systems making human
interaction more effective and less repetitive - should be priority topics
in future programmes.

New Approaches. The specific technical points of weakness in the main
EUROTRA programme, discussed in section 4.6 above, are examples of
problems that arose because the background of the EUROTRA teams was
often too narrow, in particular being dominated by linguists particularly
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interested in aspects of grammar. The Pannenborg Panel commented on this
weakness. Had the teams more often been drawn from research workers
with different backgrounds, such as lexicographers, computer scientists,
human factors and human communication experts, 2 more balanced
programme would probably have been achieved.

4.6.10As the Danzin Panel pointed out, current cogmtive science and artificial
intelligence work is opening up new light on the traditional way in which
linguists have attempted to solve the complex problem of describing a
language. Since the programme started, new approaches to NPL have been
developed; for example Al or knowledge based systems approach, notably at
Camegie Mellon University; and .the neural network and other machine
learning approaches, for example the work at San Diego, University of
California. These are no more than examples of new approaches to MT that
should be studied.

R9: Future progrhmxms should particularly embrace promising topics and
techniques that have been under-represented in the EUROTRA
programme.

4.6.11Limited Vocabulary Markets. On the principle that it is better to walk
before running, it would have been better to have had limited market
objectives for the prototype system. This seems to have been recognised by
the authors of the initial Council Decision for the Annex to that document
calls for a prototype for a limited field and limited categories of text. The
programme did work to a limited vocabulary, but did not attempt to aim at a
limited field, except for the Irish work in the final stage of the programme
though the "Coverage Descriptions” did provide for some limitation of
grammatical coverage. Yet there are clear advantages in aiming for a
limited field. It is not simply that a system aimed at a limited, niche
market, requires a much smaller vocabulary. More important may be the
reduction in ambiguity that results from the system being directed to a
limited market.

4.6.12 Extreme exampleé are fields like weather processing, knitting patterns, food
recipes, police and customs communications. In these examples, some of

which now employ machine translation systems very, successfully and all of

which need them, the vocabulary can be limited but also some aspects of the
grammar. Of course such limited fields would limit the scope of the
research, but would have enabled a practical operational system prototype to
have been achieved. Many of the currently available systems on the market
aim for the technical translation market, for manuals for maintenance
purposes, etc. The market for machine translation for such systems is very
large, and because the need to produce translations rapidly in many
languages is usually part of the requirement this is a particularly suitable
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field for machine transiation work. Of course, such systems require a
general vocabulary as well as the limited technical term vocabulary, but it is
possible to restrain the input material to use a limited vocabulary and
grammar, with automatic checking of the authors’' source material. Within
the work of the Commission there are many examples of suitable limited
fields, where the Commission staff can be restrained in vocabulary and
grammar in the interests of obtaining translations swiftly and cheaply. It is
noticeable that the two commercial systems now under development under
the Eureka programme (GRAAL and Eurolang) both aim at specific limited
markets in the first place. It was unforrunate that the EUROTRA
programme did not aim for a limited market.

4.6.131t has to be admitted that there is something distinctly unpleasant about
encouraging the use of limited grammars as this work may serve to do.
However, the economic benefits, and the ability to achieve translation which
might not otherwise be provided, this "formal® language approach may be
justified when techniques like pre-editing interaction are inadequate.
Luckily the human spirit is not likely to take readily to a restriction on his
right to use and innovate with whatever grammar he chooses, except when
the system demands the restriction!

4.6.141t is interesting to note that the Irish Contract of Association, drawn up at
the end of 1984, had envisaged the Irish team working on the relevance of
“sub-language” for MT. Little work was done on this until the last two
years of the programme, when that team built up expertise in the lexicon -
and grammar of a limited text field, and now expect to find commercial
support for such limited systems.

4.6.15 Demonstrators. Though the Commission did take steps at the end of the
programme to construct a useful demonstrator, through the work of its own
staff in Luxembourg together with input from all the teams, it is unfortunate
that the various teams were not always encouragéd or prepared 10 produce
demonstrators at all appropriate stages and especially to produce
operational systems at the end of the programme. Demonstrators were, of
course, produced by various teams, for example of the CAT sidelines. The
fact that the main ETS formalism could not lead to a practical system
without modification made it difficult to produce demonstrators without
diverting from the main line of the work. Yet a practical demonstrator is
vital if a potential exploiter is to be encouraged to support the work.

4.6.16 Programme Measurement. Since the programme was dedicated to the
production of an operational system prototype it was perhaps understandable
that a sideline like performance measurement did not get any serious
attention. However the programme did develop a test suite of sentences,
essentially to test various grammatical issues. Had the programme
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developed a series of prototypes, as it might have done if it had been market
led, then it would have been essential to have developed a process of
measuring performance so that progress could be monitored. The
Pannenborg Panel regretted the lack of practical test criteria for the end of
phase two of the project. It is much to be regretted that so little
- performance measurement work was undertaken, despite and, indeed,
because of the difficulty of establishing satisfactory measurement methods in
this field.

 4.6.17Until system performance measurement is taken seriously it will be
impossible to make comparative statements about the relative quality of
systems, or how one system improves from issue to issue. The Commission
‘has demonstrated that it understands this by giving the subject priority in the
latestcallforpmposals fortthRBprogramme

R10 : The Commission should take continuing steps to develop the
methodology and practice of MT system measurement.

4.6.18 Scientific Quality of the Work. The comparison of the quality of research
work is notoriously difficuit, until the perspective of time sorts the wheat
from the chaff. It is made particularly difficult in a programme that was
intended to be a mixture of research and development. During the life time
of the programme, throughout the 1980s, the main lead in Natural Language
PmcmngprobablylaymtheWstCoastoftthSA with work at places
like Stanford and SRI. Certainly the EUROTRA formalisms are derived
from the PATR II formalisms from the USA. This is true for ETS and
ALEP formalisms. The search for a fully declarative formalism stems from
the parallel work going on in software engineering languages. It is excellent
that EUROTRA chose to follow this emerging approach, avoiding all the
prevalent error of innovating just to avoid following a lead from elsewhere -
the "Not Invented Here” syndrome. Whether the variant adopted in the ETS
formalism was so sensible is another matter! The EUROTRA Centres have
produced a linguistic specification and grammar for every one of the nine
official Community languages, but it is difficult to identify any other
specific work in the EUROTRA programme that breaks new ground in any
major way. The use of the stratification system architecture by EUROTRA
makes it difficult to make comparisons with other MT systems' work. The
bias towards syntax and away from lexical problems has been commented on
above. It may be that some aspects of the work will turn out to be
influential in future systems designs in Europe and elsewhere.
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4619DuewtheEUROTRAprogramme therehasbeenasxgmﬁmntmcrasem
the number of European computational linguists whose papers get quoted
and who are listened to with respect in international circles. This evidence
of the improved presence of the European workers on the international scene
is much to be welcomed, and is an achievement of the programme.

4.23



s.

ET6/7/9 Projects

5.1
5.1.1

5.12

52
521

The M Individual Proiect

In 1989 the Commission began to plan a different way of working for the
last few years of the EUROTRA programme. In 1991 the direct funding
of the Centres from both the Commission and the national governments
was reduced to approximately half what it had been in the preceding
phases. After the ET6 and 7 séries of four studies, these cutbacks
provided funds for the two ET9 ALEP development projects and the ET10
series of six cost-shared projects. This move to open up the programme to
new participants and ideas is to be welcomed. The invitation to express
interest in participating in the fully funded ET6/7 studies was issued in
April 1989. There were some eight expressions of interest and the studies
were awarded in January 1990. A small number of EUROTRA Centres
(UMIST, IAI) took a part in the ET6 studies, and four Centres (Pisa,
Paris, Saarbriicken and Stuttgart) took part in the ET7 study, along with
new participants in EUROTRA (SRI, Siemens, SEMA, Oxford University
Press, Van Dale Publishers, Hachette and the Universities of Oxford,
Bochum, and Heidelberg).

The purpose of the ET6/7 studies was said to be to prepare the ground for
the development of practical MT systems based on the EUROTRA system
prototype, as well as for wider initiatives in the language field. But by -
going to external tender the Commission was able to form a window on
work going on outsidle EUROTRA. They tackled two of the perceived
problems of building a full system: 1) the absence of comprehensive
linguistic software dcvelopmem and testing environments; and 2) tools and
methods for the creation and storage of reusable lexical resources. It is-

interesting to note that the Pannenborg Panel recommended that a paraﬂel

stream of work should be set up, involving industrial firms and universities.
The introduction of the ET6/7/9 projects implements this concept.

The ALEP Projects

The ET6 Studies. The aim of the ET6/1 study (main contractor: SRI with
DFKI and the UMIST Eurotra Centre) was to draw up a detailed
requirement specification for a flexible, state-of-the-art, virtual machine
architecture and formalism required for grammar coding. It was to allow
for an efficient implementation. Calling on the work of the US West
Coast community through their Menlo Park laboratory, SRI (UK) were
able to propose a fully declarative architecture that was both "purer” (ie
avoided procedural features) and was able to operate very much more
efficiently than the ETS mainstream EUROTRA formalism, which was, of

course, some years older in time. The study seems to have been a success, -
leading on to provide the design for-the ALEP (Advanced Language
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Engineering Platform) sysiem under development in the ET9 contracts.
The Danzin Panel recommendations encouraged the development of tool-
sets.

Related to the ET6/1 study for the architecture and formalism were two
other studies. ET6/2 was to prepare proposals for the open, portable,
software environment and related tools. The main contractor was the Al

- EUROTRA Centre together with CAP and the SNI (Metal) team. The

third study was ET6/3 and was for the text handling sub-system carried out
by SEMA (Belgium) and an Oxford University Computing Service team.

_ The ET6/2 study produced an outline software environment specification

for a system using the object oriented approach. The ET6/2 study resulted
in specifications for an SGML standard document interchange format.
Together with the formalism and architecture from the ET6/1 study the
three studies provide the basis for the development of an advanced toolkit
for MT and NLP research purposes.

The ET9 ALEP Contracts. The ET6 studies were completed in mid 1991,
but before that. in March 1991 the call for tenders for the ALEP
development projects was made. This led to two fully funded projects, one

* with P-E International (Luxembourg) for an interim ALEPO system, and

524
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another with BIM (Brussels) for the main ALEP1 system. The contracts
were awarded in January 1992 for two years. There is continuity with ET6
studies through SRI acting as consultant to the ET9 work. The ET9
projects will cost about 0.96 Mecu for ET9/1 and about 1.49 Mecu for
ET9/2, representing about 25% of the EUROTRA final stage budget.

The P-E International (or rather their Westvries Dutch subsidiary) ET9/2
contract’ is conducted in Luxembourg in close contact with the
Commission’s software development team. The contract is for software
development, support and consultancy services to the Commission, but is
intended to be at rather more arm’s length than previous contract support
services to that team. The work is concerned both with the maintenance
of the current EUROTRA (ETS) demonstration system and with the
emerging ALEP system. The three man team has already distributed a
very early ALEPO prototype to some 25 of the EUROTRA Research
Centres and projects contractors for use on ET10 and LRE projects.

The main ET9/1 ALEP1 development contract is placed with the BIM
team in Brussels, who are known for a fast Prolog compiler development.
The ALEP1 software environment is based on the following requirements:

1) a relatively conservative architecture in order to ensure an efficient
implementation on mid-sized UNIX workstations;

2) as far as possible it is independent of linguistic formalisms;
3) it is modular and user reconfigurable;
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4) the system is designed for further developments;

S) it is aimed to provide a multi-user environment for both Natural
Language and Machine Translation development work;

6) it aims to be user friendly and robust;

7 it uses standards wherever possible (eg X-protocol, OSF/Motxf
widget set);

8) the system should be portable for use on different (POSIX and
X/Open) UNIX platforms. ,

There should be a first release of the development model available in
March 1993 followed by the main release in mid 1994, when the system
will be tested by researchers working on LRE projects. Thereafter it is
expected that the Commission will let further support and maintenance
contracts. It is intended that the ALEP system will be made widely
available for use by the research community, as an open, portable and
reusable workbench for language engineering in a research context.

The Lexical Resources Stud

The ET7 project was selected and funded at the same time as the three
ET6 studies. The 18 month fully funded study contract was awarded in
January 1990 for delivery in mid 1991 to a large consortium led by
Stuttgart University (with Universities of Bochum, Heidelberg,
Manchester IST, Pisa, Paris VII, Saarbriicken together with SEMA
(Belgium), Oxford University Press, Van Dale Publishers and Hachette).
The objective of the study was to provide guidelines aimed at developing
standards to enable the reuse of lexical and terminological resources. The
study investigated the feasibility of standardising monolingual and
multilingual resources in such a way that they can be reused in different
applications using different formalisms and system architectures.

The study resulted in a series of 11 monographs. A survey of lexical and
terminological applications and resources was carried out. A feasibility
study was made of possible architectures for reusable resources.
Standardisation and R&D project proposals were made to the
Commission.

Some of the proposals have been followed up in LRE I projects, such as
the DELIS project, for the development of tools for dictionary building.
Other proposals form the background to the Research and Resources part
of the LRE II call leading to further projects. And the proposed
standardisation actions are being implemented through the EAGLES
initiative.
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54.1

54.2

Conclusi iR iations : ET6/7/9-Proj |
The Introducuon of Fully Funded Projects. |

The decmon to mtmduce a different approach to the E UROTRA programme
is much to be welcomed, though inevitably it raises the question of why the
approach of fully funded studies was not adopted earlier in the
programme. Maybe it was the main EUROTRA programme that created
the computational linguistim community capable of taking part in the cost-
shared projects. It is interesting that the Pannenborg Panel commented
that a programme of this type would never have been undertaken as a
commercial research proposition, and could only be undertaken with full
public funding. One theme tackled one of the major weaknesses shown up
by the main EUROTRA programme; the need for a comprehensive
linguistic development and testing environment. And the other study :
directly attacks the weakness in the main EUROTRA programme in its
failure to address reusable lexical resources. So both these objectives seem
eminently sensible and practical, though. one must ask why these problems
had not been addressed in the main programme in the preceding eight years.

ALEP

It is excellent that the production of a linguistic software development and

testing environment is now being tackled. The fact that the ET6/1

formalism is fully declarative and the whole system approach makes it

easier for grammars developed under the ALEP architecture to be readily

portable to other, similar, environments. But in practice, as with other

formalisms, it is likely that procedural elements will have to be introduced

if the system is to run efficiently, though no doubt fewer than with the

mainstream EUROTRA ETS formalism. The impact of the ALEP work on

the mainstream EUROTRA work has been unfortunate. By rejecting the

ETS formalism round which the major part of the EUROTRA work was -
based, the impression has been created to the outside world that nothing

of value is emerging from the main EUROTRA work. So far there has

been only a limited interaction with mainstream EUROTRA work, though
plans have been made to make use of the third call for the LRE -

programme to achieve the transfer of EUROTRA material to the ALEP

formalism. Because of the procedural features in the ETS formalism the
grammars are not automatically transferable to ALEP. Of course the
ALEP formalism is much more up-to-date and run-time efficient than the
ETS formalism. However, ALEP1 has not yet been tried and tested,
compared with the. ETS-based work which has had much work carried out
round it. It is true that the ETS formalism cannot be run cfﬁciently and
without sometimes stoppmg, for example if a word cannot be found in the
dnctxonary, unless it is modified. Perhaps the mistake lay in not giving

~ serious attention to the development of a runnable system based on the

mainstream EUROTRA work for immediate use, at the same time as the
development of an ALEP more modern system for use as a tool for
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research in a few years time.

The ET6/2 and ET6/3 were studies directed, respectively, to the
architecture and specification for an open, portabie, software environment
and to the specification for an SGML interface between an input text
stream and the internal linguistic system. These studies seem worthy and
sensible but it is not obvious how they are going to be used, exploited or
Jfollowed up - except through the ALEP system as is the intention.

The plans for the development and use of ALEP by the research community

make excellent sense. However, other tool kits are being developed by
firms, and the Commission will need to monitor and assist these
developments when appropriate. :

It is recommended that the Commission continues to develop “and

maintain the ALEP system as one alternative in the field, making it freely

~ available for academic and industrial research purposes.
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Reusability of Lexical and Terminological Resoumes. This ET7 study was
carried out by a large consortia of eleven institutions led by a team from
Stuttgart University, and including three publishers and one software firm.
The objective was to develop standards for lexical and terminological

‘resources, both monolingual and multilingual, so that they can be reused

by various applications, including different formalisms and frameworks.
The eleven reports stemming from the project include a study of a possible
architecture for reusable resources. The Final Report makes proposals for
Community -action, including actions to create standards, proposals for
R&D projects, and promotion and trammg activities. This work is very
important and. much to be welcomed. It is only to be regretted that it was not
started early in the EUROTRA programme so that the lessons could have
been applied to the EUROTRA work, and the proposals followed up in the
programme. Some of the proposals are being followed up in LRE projects
and in the work of the EAGLES standardisation initiative.

The Commission should continue to follow up the ET7 Reusable Lexical

Resource recommendations in its research programmes, standardisation
and training activities.
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ET10 Projects

6.1

6.1.1

6.1.2

6.2
6.2.1

Organisati

Following the Danzin Panel recommendations, the six ET10 projects were

~ introduced to the programme by a call for proposals in March 1991, at

about the same time as the call for tenders for the ET9 projects. But,
unlike the fully funded ET9 contracts, the ET10 projects are cost-shared
in the conventional Commission model, for example that adopted for
ESPRIT. The total costs are shared roughly 50/50 between the partner
in the team proposing the contract and the Commission. This is
interpreted as the normal half the total costs including overheads, or for
non profit-making bodies they can choose, if they prefer, to take all the
costs excluding overheads.. These terms can be quite attractive to
academic bodies that have other sources for their overheads, such as their
University funds. The total cost to the Commission is 2.84 Mecu, or an
average 0.41 Mecu per project. Most projects are for 18 months, one for
16, one for 24 months, starting in January 1992.

Unlike the normal cost-shared projects, the evaluation of the ET10 bids
was handled by the Commission’s EUROTRA staff, and then the selection
put for endorsement to the Advisory Committee. While it can be argued
that the staff know the comrmunity well, and so can base selection on some
wider knowledge than that contained in the written proposals, it is always
undesirable when competitive bids are not judged by as impartial a peer
review committee as can be put together Justice has to be seen to be
done. Of the 27 bids for ET10, six projects were retained.

The Selected Proposals

The projects have not been running long enough for a serious assessment
of the quality of the work. But it is possible to make some response to the
projects selected, especially in contrast to the mainstream EUROTRA -
work:

1) Semantic Analysis, using a Natural Language Dictionary.
Birmingham University (UK), Bochum University (FRG),
Consorzio Pisa Ricerche (Italyy, EUROTRA), CST Copenhagen
(DK, EUROTRA).

2) Reusability of Grammars for ALEP Formalism.
Essex University (UK, EUROTRA), IAI (FRG, EUROTRA), FBG
Barcelona University (E, EUROTRA), IMS Stuttgart University
(FRG).

6.1



6.2.2

623

63
63.1

3) Formal Semantics for Discourse.
_Leuven Katholieke University (Belgium, EUROTRA), Gruppo
Dima, Torino (I, EUROTRA), Salford Umversnty (UK),
Rijksuniversiteit Gromngen (NL)

4) Statistical, Text-Corpora Based Complements for EUROTRA :
Terminology, Lexicon and Preference.
IBM (F), Dublin City University (Ireland, EUROTRA), Instituto di
Linguistica Computazionale, Pisa (Italy), C2V (F, Software House),
Essex University (UK, EUROTRA), Lancaster University (UK).

5)  Terminology and Extra Linguistics Knowledge. o
Dublin City University (Ireland, EUROTRA), CRP-CU
. - (Luxembourg, EUROTRA), ILTEC (Portugal), INLOM (FRG).

6) Collocations.
Stichting Taaltechnologie, Utrecht (NL), Essex University (UK,
EUROTRA), Instituto di Linguistica Computazionale, Pisa, (Italy,
EUROTRA), wasstra, Geneva (Switzerland), Oxford Umversny

. Press (UK).

It is notable that at least three of these six projects relate to the ALEP
formalism and system. The centre of gravity of support has clearly shifted
from mainstream EUROTRA work to the newer ALEP approach which
heightens the impression that the Commission has left mainstream
EUROTRA behind. Some of these projects help to plug the evident holes
in the EUROTRA programme, for example the "Reusability of Grammars”

and "Statistical Text-Corpora Based Complements for EUROTRA"

' pro;ects

While some of the bids from the EUROTRA Centres were disappointingly
unadventurous the EUROTRA teams feature in every project, which
perhaps is a tribute to their competitive ability, despite the years cushioned
by EUROTRA. Of the 27 partners in the six projects, 23 are academic or
Institutes based on academic campuses. The representation of industry is
disappointingly thin, being essenttally confined to the IBM participation in
the Statistical Complements prOJect, where one might expect to find IBM
since the company revived the interest in this approach from their work in
Yorktown Heights. This project is much to be welcomed. The emphasis
on Dictionaries and Terminology in three projects is also to be welcomed,
in contrast to their relative neglect in mainstream EUROTRA.

LRE Scheme
Though ‘it is not strictly a part of the EUROTRA programme it is
interesting to look at the LRE programme because it is a natural

~development of the ET10 projects of EUROTRA. The Language

Research and Engineering scheme is part of a broader programme

6.2



632

. adopted by the Council in June 1991 (Telemauc SySterns in areas of

General Interest): It was launched at virtually the same time as the ET10

~projects, with a call for proposals in August 1991 with the first projects for

LRE 1 announced in January 1992. A second call for proposals was made
in October 1992, with the proposals due in mid January 1993. Some 81
bids were formally accepted, and of these nine were accepted. The larger
number of bids compared favourably with the bids for ET10 projects but .
maybe the ET10 call was "reserved for the EUROTRA commumty", ina
sense to create a bridge to the normal cost-shared approach. But it might
have been due to the wide scope of the call, covering as it does Language
chhnology in general, and not just Machine Translation. And the
publicity given to the LRE programme was considerably more extensive
than for ET10. ; .

Objectzves. The total budget for the LRE programme, 1991 - 1994, is 22}
Mecu. The first call committed 6.5 Mecu, and LRE II in the Spring of
1993 will commit a further 9.5 Mecu. The LRE programme is orgamsed

- round five themes:

6.3.3

1) research of general interest;
2) development of linguistic resources and related computational tools;

3) setting of standards and guxdelmes for the cncodmg and
‘ mterchange of lmgmsuc data;

4)  pilot and demonstration projects;

5) supporting actions, especially training in computational linguistics,
and the setting of common specifications and guidelines.

Projects. Once again, the projects are dominated by academics, but 15 out

. of the 47 partners are firms, though often small firms with strong academic

links. One of the projects is worth 2.83 Mecu, total cost, 1.4 Mecu, from
the Commission, far larger than the. others which average about 1 Mecu .
total, 0.7 Mecu from the Commission. It is concerned with the
pronunciation of up to 1,000,000 names for each of the nine Community
languages. The COBALT project is concerned with the capture of factual
knowledge from textual sources, which is an interesting project for the
creation of the very large knowledge bases that will be required if the
problcm of background knowledge is to be tackled. The TRANSLEARN
project is aimed at a toolbox for helpmg the human translator, for cxample
to deal with repetitive work. It is interesting to see a very practical project
related to the translators’ real needs, so ignored in the work of
EUROTRA. The DELIS project is concerned with methods and tools for
the development of dictionaries, stemming from the ET7 project. The
RGR project is aimed at the reuse of grammatical resources, and is
essentially concerned with formalisms based round and extending beyond
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6.3.5

6.3.6

6.4

6.4.1

ALEP.
EAGLES. The ninth project approved under the LRE 1 programme is

_ very different from the others. EAGLES is the "Expert Advisory Group

on Language Engineering Standards”. It aims to establish a set of
coordinated expert groups for pre-normative linguistic research. The

- Group of experts willtbe the driving force behind the development of

common functional specifications for the description and representation of
linguistic data. The Group will define, demonstrate, evaluate, validate,
promote and disseminate these specifications. The Commission bears the
costs of the meetings, but the participants bear their own labour costs.

The Group has a Management Board, with working groups and hosting
organisations. The Management Board comprises the representatives of
the European project consortia MULTILEX, PLUS, ACQUILEX, NERC,
GENELEX, SAM-A, SUNDIAL, EUROLANG, TWB, ONOMASTICA
and DELLIS, together with the European bodies ESCA, ELSNET, FOLLI
and the European chapter of ACL. Five working groups, each supported
by a hosting organisation, are envisaged for: Text Corpora, Computational
Lexica, Formalisms, Evaluation, and Spoken Language Resources and
Methods.

It is clear that, potentially, EAGLES has a very.important réle to play in
driving the coordination of the European language industry and research
community. This is a 'long term endeavour, which should long outlive the
LRE programme. It is too early to comment on how it is working, but it is
encouraging that so many of the major projects in Eumpe are represented on
the Managemem Board, though there are notable omissions. However, the
Board is already quite large enough.

The Cost-Shared Approach (C&R)

The ET10 projects make a clear transition from the EUROTRA approach
to the conventional cost-shared project approach. There are benefits and

- penalties in this approach. The main benefits are:

1) Provided there is a genumely open call, and a properly constituted
and conducted peer review body, this approach provides the best
way of opening work to those best qualified to undertake the work.

2) The competitive approach may bring out the best in the bidders,
stimulating_ them to respond well to the challenges of the work plan.
The main EUROTRA approach lacked external competition, even
if the in-fighting over technical issues provided some internal
stxmulauon

3)  The relatively short timescale of a cost-shared project (never more
~ than five years, typically three) allows the work plan to be adjusted
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as the field develops worldwide.

6.4.2 However there are drawbacks:

643

1) There is a danger in lack of continuity as a project team builds up,
and then has to disperse when the next contract is placed
elsewhere. The main EUROTRA teams had the benefit of ten
years of continuity, which was very important in provndmg a stable
set of participants, who grew in stature, and experience of working
as a distributed team. :

2) The main EUROTRA programme was able to build up a
community and coherence between the teams in the 12 countries.
With competitive cost-shared projects it is far more difficult to
create and maintain that cooperation.

3) EUROTRA was a programme, with the individual teams playing
their part in a coherént whole:. Though it is possible to ensure a
group of cost-shared projects use the same standards and
approaches (ie work to the ALEP formalism) it is far more difficult
to build an integrated system. Indeed, it is unthinkable to achieve
this through a group of projects and even the EUROTRA approach
suggested it was almost impossible with a set of separated Centres,
and the weak powers of the central leadershlp that the EUROTRA
mechanism entailed.

4) The involvement of the governments in the programme does not
arise in the cost-shared approach. Some, but not all, governments
took an active interest in the EUROTRA Programme, as they do
in Eureka projects but not in ESPRIT after the project selection
has been made.

It is a tribute to the teams in the EUROTRA Centres that they welcome
the move to cost-s'iared projects; one might expect they would prefer to
retain their privileged, protected status. Yet in the Panrels’ visits and in the
paper "How to combine the best of the ET and LRE schemes” (see
Appendix 6) the Centres have shown that they see the benefits of the cost-
shared approach, as well as the penalties. The arguments in that paper
deserve careful study. They see benefits in a mixture of the main
EUROTRA "Contract of Association" approach together with cost-shared
projects, as has been in place during the last two years of the programme.
The Panel concludes that the shift to cost-shared projects is to be welcomed
for research projects, though it would not be appropriate for large
development projects. But for a subject that requires a coherent attack on
standards, formalisms, interfaces, etc, it is desirable to take special measures
to ensure that "continuity, completeness and coherence” is retained across the
teams. This is discussed further in Chapter 11.
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6.4.4 While welcoming the introduction of individual cost-shared projects,” it is
important to keep a balance between the competitive project approach, and
the coordination of work across the Community that the subject demands.

- It is unfortunate that the current LRE projects are funded for such a short
period. Longer and larger projects would be more satisfactory. The number
of approved projects is dangerously small in relation to the demand. The high
cost of preparing projects will cause industry and other bodies to abandon the
attempt if the failure rate is known to be very high, due presumably to the
relatively little funds available. \
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7.

Outputs and Exploitatibn of the Programme

7.1

7.2
72.1
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Outputs

The outputs of the programme fall into two classes, the artifacts that
remain to be used by workers in the Machine Translation field, such as the
Reference Manuals and Language Specifications, and the trained
manpower that has resulted from the programme. In most cases of
exploitation it is likely that it will involve some of the EUROTRA trained
staff, together with the use of some of the written material. But in the
long run the main impact of the programme is likely to come from the
trained manpower, some of whom are likely to participate in every major
Natural Language project in Europe for years to come.

The Reference Manual

The Reference Manual is a detailed specification for the linguistics and
architecture of the system, giving detailed specifications and guidelines to
the far-flung EUROTRA workers on all aspects of the mainstream system
design work that was-undertaken. The chapters start with outline
descriptions and then go into detail of design or rules under the heading
"Legislation” and are followed by more rules under the heading
"Pragmatics”. The seventh and-final edition of the Reference Manual was
issued in 1990 and runs to about 1,000 pages of close typescript. Because
it is all tied to a particular system design and formalism much of it is
ephemeral. The ETS formalism was never very satisfactory, and is now
certainly outdated even within EUROTRA where the ALEP formalism has
superseded it. “But the grammar rules, with illustrations drawn from a
variety of the European Languages are of lasting value. Most chapters

indicate who some of the key EUROTRA workers were in that particular
field and conclude with a set of very valuable references.

There is no doubt that this remarkable document is of very considerable

value to those in the computational linguistics field. Despite the

‘ephemeral nature of much of the details, the whole work will be a detailed

reference book for research workers and system desngners for years to
come. Quite rightly, the Commission plans to make it available to
research workers everywhere, and this approach is much to be welcomed
and encouraged. Though very much a detailed working reference manual
rather than a polished text book, it is likely to be referred to throughout the
world community of computational linguists and so is a lasting monument to
the programme. Of course the work is unfinished - it never will be or
would have been however long the programme had gone on - and is
uneven in that it reflects the variable effort directed to the various aspects
of the system, to the various aspects of linguistics. Work to transfer the
grammars to the ALEP formalism has started under an ET10 and an LRE
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project.

It is unfortunate that the last version (7.0) of the Reference Manual was
issued in 1990. The Implementation Reports, now coming in early 1993
from the individual language groups, do complement and extend the
Reference Manual.

Thé Commission should consider whether it is practical to prepare and
issue an updated version of the Manual, for this would certainly be
desirable.

I Specificati

As a form of extension to the Reference Manual, the Language
Specifications add another, and perhaps most important, element to the
documentation. There will be nine, one for each of the official languages,
when they are complemented by the Implementation Reports early in
1993. They are also tied to the architecture and formalism, and because
they date two years after the Reference Manual are a representation of
what has been run on the EUROTRA system software. The

- Implementation Reports describe how the Reference Manual has been

74

75
7.5.1

applied to implement each Language Specification in the grammar and
dictionaries. For any language technologist interested in a specific language,
whether for monolingual or multilingual work, these Language Speci ﬁcauons
are of outstanding value.

Exploitable Computational Linguistic Property. The most important
property stemming from the main EUROTRA programme is the
Reference Manual and the nine Language Grammar Rule Specification
sets. These are definitely useful to a commercial new system developer.
But they are essentially academic documents from which it is difficult to
obtain a significant financial return. There are now many computational
linguists in Europe who could reproduce the Reference Manual, and
linguists in the individual countries who could reproduce the Language
Specifications. Because the main EUROTRA ETS formalism is out of
date the Reference Manual may be rapidly losing its value, whereas the
Language Specifications will form a basis that will grow over the years.
So, while there is little of direct economic value in the output from the main
programme, it does have property of considerable intellectual value.

Software Systems

The EUROTRA demonstration system software developed at Luxembourg
provides a framework for the demonstration of the mainstream
EUROTRA work, but is not developed to be of commercial value.
Certain of the EUROTRA Centres have developed. versions of the
EUROTRA ETS formalism that provide more efficient runnable systems,
and so provide a potential route to the demonstration of the system for
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7.6.1

7.6.2

7.7
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particular applications. But the main output of the programme in software
system terms will be the ALEP system, now availdble in first prototype
form, but to be available in ALEP1 first release form in March 1993, with
the main release in mid 1994 (see chapter 5.2). It is intended that this
should be developed over time, and that the EUROTRA grammar and
language specifications should be steadily converted to run on the ALEP
system over the next few years.

The ALEP1 formalism is, compared with ETS, a modern formalism with
all the advantages of being fully declarative. So the ALEP]I tool set is likely
to be of value to research laboratories, and to industrial teams who might
wish to use it to assist their system developments. This is hardly likely to
provide any large market in the Community, if only because there are few
firms developing MT or Natural Language systems. (The Commission
seem to believe that the number of firms in the field is growing fast,
judging by the applicants in the recent second call for LRE projects.) But
it is a useful contribution to assist academic research. And there are many
research laboratories elsewhere in the world who might be customers for
the system, especially in the USA and Japan. There are said to be 20
commercial suppliers of Natural Language processing systems in the USA
who might be interested in the tool kit for development purposes.

l l..l lc Dv'l

Several of the EUROTRA Centres, notably Copenhagen, Group DIMA
in Turin, and IAI in Saarbriicken, have adapted the ETS formalism to
produce an efficient and runnable system. Copenhagen has a commercial
partner for a niche system in the form of legal firms interested in the
translation of patents. Turin and Saarbriicken are holding discussions with
automobile manufacturers interested in systems to translate technical
manuals. The path from research work to success in the marketplace is
likely to be long and difficult. If these systems develop into commercial
products this will be a-very real exploitation of the work of and expertise
developed in the programme. There may well be other Centres who achieve
exploitation of their skills and perhaps of some bf the material stemming
from the programme, probably for rather narrow niche market
applications.

There were other outputs frora the programme that have received a warm
welcome from the Panel; notably that stemming from the joint work of
Leuven and Turin, ELISA. This product is currently demonstrating that
voice output was not entirely neglected in the programme, but language
developments are eagerly awaited in the next few years.

Eurolang

The Eurolang programme is an interesting example of a major MT
industrial programme in Europe, where one might expect to find
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exploitation of the programme. (GRAAL is another example). Eurolang
is a subsidiary firm of the documentation and language translation
company, SITE, who are owned by the CORA group in France. The
objective of the Eurolang programme is stated to be the development of
a second generation machine translation system for five language pairs,
namely: French/English, German/English, French/German,
Spanish/English and Italian/English. The project started at the end of
1991 and is intended to run until the end of 1994 at a cost stated by SITE-
Eurolang to be 489 MFF (some 65 Mecu). It is a Eureka project and the
participants may receive support from their governments. The SITE group
certainly does receive support from the French government, as well as the
backing of their parent company, the CORA-REVILLON group. Siemens-
Nixdorf are major partners in the project, along with several minor
partners including the Rank Xerox company, Cap Innovation and GETA.

There are several EUROTRA teams receiving some support from
Eurolang for work directed to build up the system, often through their
knowledge of the Language Specification of their particular language. And
there are a considerable number of people in the 50-strong Eurolang
central team in Paris who were working in or trained by EUROTRA. This
involvement is excellent and demonstrates the value of the programme in
developing the skills in this field in Europe. No doubt yet more will be
involved before the programme is complete.

However it is very disappointing that there is little sign of the EUROTRA
work being adopted by Eurolang. 1t is currently based on an uneasy mixture
of ARIANE, stemming from GETA at Grenoble, and METAL. It is true
that METAL has itself been influenced by the EUROTRA work. But one
would have hoped that the mainstream EUROTRA work would have been
adopted; perhaps it was felt in 1991 when the decisions were being made
that the ETS formalism, like the other formalisms based on the unification
approach, was too difficult to adapt to provide an efficient system. Maybe
Eurolang would have taken a different path had they seen the various,
loosely ETS based, systems that are now running. It is also disappointing
to find that the ALEP formalism and work is not employed, but for the
more understandable reason that it is seen to be too immature to base a
major system development round it for the moment. However, it is known
that Eurolang is interested in the EUROTRA Reference Manual and
Language Specifications, so it is not only through the trained staff that they
have benefitted from the EUROTRA work.

Trained Manpower

Probably the most important output from the EUROTRA programme is the
manpower that has been trained in the techniques of computational linguistics
and the particular problems of Machine Translation. With a few exceptions

the formal training courses were not undertaken directly by the
EUROTRA Centres and were not provided under EUROTRA funding.
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Nevertheless they were often very dependem on the EUROTRA Centres
and staff, without whom they might not have been set up. If the training
courses that have been established can be maintained, now that the Centre
funding is ended, this will ensure a continuation of a supply of qualified
manpower for the subject in Europe.

7.8.2 At its peak in 1990, the programme was supporting 200 research workers in

7.8.3

784

the 16 or more Centres spread across the Community, with at least some in
every one of the 12 courntries. It is clear from the final reports that at least
380 people have worked within the 13 EUROTRA groups on EUROTRA
contracts, excluding the administrative support staff. The majority of the
310 professional research workers were originally trained as linguists with
a small number trained as computational linguists. Around 20% of the

~ total had tenured positions in university or in associated institutes - the

remainder being supported on renewable research contracts. Some still
remain in computational linguistics in industry or universities, etc.

The undergraduate and postgraduate courses in computational linguistics
at Leuven (KUL), at City University, Dublin, and at UMIST have been
responsible for educating many students in computational linguistics. The
content of these courses draws heavily upon the experience of the
university staff who have worked on EUROTRA, and also utilises
examples from the EUROTRA work to illustrate the various points. Many
of the Centres have provided short courses, workshops, etc. For example,
the 1990 European Summer School in Languages, Logic and Information,
organised by Leuven, attracted 500 participants from 22 countries. Cross
fertilisation programmes have taken place, eg EUROTRA-PT supported
the 1989 Paris meeting on "The Portuguese Language and Translation".
At the 1987 Copenhagen meeting of the ACL, members of the Greek
EUROTRA team presented a morphological analysis of modern Greek
developed with the Greek National Research Institute. In 1989 a meeting
organised by EUROTRA-ES, jointly with the Energy and Education
Ministries, was held to contact industries in Spain and brief them on new
technologies in CL and MT. In Utrecht, throughout the programme, there
have been close connections between the EUROTRA team and the
ROSETTA team in Philips. Liege, Copenhagen and others are involved
in student exchanges through the ERASMUS programme. Gruppo Dima
has been involved with the Italian national computational linguistics
programme. More generally, through conferences (eg Coling), workshops,
Summer Schools, networking, personal contact, and publications (well over
a thousand, of which a quarter are open refereed works), the knowledge

.of EUROTRA and its work has been diffused.

It is known that people who had worked in the EUROTRA Centres, or been

trained on their courses, have been involved in virtually every industrial

' Natural Language project current in Europe today. The Siemens Metal

project has employed EUROTRA people, as has Eurolang, GRAAL and
GENELEX. Several of the senior scientists from the EUROTRA Centres
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are now to be found in senior positions -in the. Universities and
computational linguistic centres in the USA. While this represents a brain
drain from Europe, it has, of course, been matched by an influx of workers
from the USA, no doubt in part stimulated by the work going on in
Europe under the EUROTRA programme. This exchange with the USA,
and other countries like Japan, is to be welcomed and encouraged.

It is highly- desirable that the supply of trained manpower in
computational linguistics in Europe be maintained and enhanced. In its
future support for Linguistic Engineering, the Commission should take
steps to monitor the supply of trained manpower, and to assist the
training programmes should that prove necessary.

Assi for Exploitati

It is common wisdom that Europe is not good at exploiting the high quality
research it carries out. There appears to be a tendency for countries in
other continents to exploit the European research work first. So it is
particularly unfortunate that the Commission programmes tend to cease,
just at this key exploitation stage. It is true that the VALUE and SPRINT
programmes exist to support the exploitation of research carried out under
the Community’s own programmes. But the scale of the funds available
appears to be inadequate for the task, and in proportion to the size of the
Community research budget. The Value programme is built up by a 1%
“tax" on all Framework Programmes. This represents some 55 Mecu over
the Third Framework period. But the funds are used to build up the
infrastructure for technology transfer rather than to help projects directly:
The SPRINT programme is also a technology transfer programme, outside
the Framework Programme. It exists to help firms to adopt high
technology, working through Chambers of Commerce and the like.
Neither programme seems very appropriate for helping the exploitation of
EUROTRA-based projects.

In any case, it is much better if the exploitation programme can be
administered by those close to the original research work, rather than
through some separate programme such as SPRINT.

In the case of the EUROTRA programme several of the Centres are struggling
with the problems of exploitation. They have potential customers and firms
interested in creating a product on the basis of the EUROTRA work and
the Centres’ expertise. But until they can see a demonstration of the work
applied to their particular market interests, they hesitate to invest their
own funds. The case of Group DIMA in Turin and a large automobile
manufacturer is an example. The person responsible for the translation of
the servicing manuals was sufficiently interested in exploiting the work of
the Centre and the programme that he took the trouble to see the
members of the Panel to explain his market interest. But, understandably,
his firm concentrate their R&D investment in the field they are experts in,
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namely automobile engineering. Until they have seen a demonstration of
the Group DIMA system applied to the translation of automobile servicing
manuals, the company hesitates to invest any funds. Other similar
examples exist in other Centres. It is at this point that Commission funds

 to stimulate exploitation are needed, but apparently are not available. The

Danzin Panel recommended that the Commission should encourage the

- search for industrial applications for the spin-off from the EUROTRA
~ software environment, -specially in the form of monolingual products.

- R1§:

The Commission should ensure that all its research programmes like

EUROTRA are matched by explouatxon support programmes with

7.10

7101

7.10.2

7.10.3

adequate funds.

. . b Orisinal Obiectiv

In the Council Decision of November 1982 the programme was described
as a "research and development programme for the creation of a machine
translation system of advanced design". It was stated that "preliminary
work already completed has demonstrated the technical feasibility of such
a system The EUROTRA programme has not achieved this objective.
While it is difficult to say that it was wrong to claim that it was technically
feasible to produce a system of advanced design, if only because the
performance to be expected of such a system was not stated, the current
evidence is that MT system performance remains dependent, above all, on
the richness of the dictionaries. Indeed it is reasonable to expect that, had
the EUROTRA programme led to a machine translation system which was
equipped with dictionaries designed to match the system but of the
number of entries of the Commission’s Systran system, then the new
system would-have performed better than Systran due to the improvements
to the grarmnar However these improvements are not of a magnitude to
make much improvement to the performance of the system, which will still
be dominated by the quality of the dictionaries.

The state of the art today, and probably for years to come, makes it a much
more feasible proposition to design useful systems for limited domains where
grammar, sentence complexity and dictionary size can be controlled. Had the
EUROTRA Programme been aimed at such a system, making full use of
interaction at the pre-editing stage to eliminate ambiguity, a system of more
immediately exploitable value might have resulted.

The Council Decision called for the programme to be carried out in five

- and a half years at a cost of 16 Mecu, including staff costs. In practice, the

EUROTRA programme ran for ten years from the date of that Decision,
and at a cost to the Commission of about 50 Mecu (formal budget 37.5
Mecu). At first sight the EUROTRA programme ran for nearly twice as
long as originally planned at three times the cost. However, the Council
cannot have expected that it would take three or more years to get the
Contracts of Association agreed with the governments. Maybe it is fairer
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to consider the programme starting from the end of 1985, and so lasting
for seven years. Allowing for inflation, the cost to the Commission might
reasonably be described as about 30 Mecu in 1982 terms. Moreover. the
number of countries involved increased in 1986 from 10 to 12, the number
of languages from seven to nine. So though the programme ran for longer
than planned and cost more, the actual increases are not as significant as

they appear at first sight.

Having made these critical statements, it is important to recognise that

there have been other very significant benefits stemming from the
programme, some of them described in the sections above, such as the

trained manpower (7.8), the Reference Manual (7.2) and the Language
Specifications (7.3) The work on the grammars has benefit for other
applications in Natural Language processing work other than machine
translation, which may have wide and more immediate applications. Some
of the applications may be monolingual, some multilingual. In authorising
the programme the Council explicitly refer to the likely impact of the
programme in developing computational linguistics in the Community. The

~ objective of developing a stronger computational linguistic community in the

7.10.5

. R16:

European Community was certainly achieved.

Over the ten or more years of work on EUROTRA progress has been
made in machine translation. It would be desirable to set the work and
lessons into perspective by a study of progress made over the period of the
EUROTRA programme.

The Commission should establish a study to document what progress has
been achieved in MT over the period covered by EUROTRA work.
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8.

The Individual Centres

This chapt r is based on the quesuonnaxres filled in by the Centres for the Panel.

and the interviews with Panel members. As such, the information in it is
anecdotal in nature and has not been checked from other sources. The views

- expressed are compressed extracts from informal conversations and documents,

and so distortions of the formal view of the Centres may have crept in. Howevér,
it is felt to be useful as providing some indication of the views of workers in the
field, and of the issues in the programme and its management that worried them,

. Tt also serves to illustrate the way that the programme has built up teams and
institutions, sometimes from nothing, in all the countries.

81 EUROTRA Leuven

8.1.1 History. Leuven has been involved since 1978. At this time none of the
four major universities in the Dutch speaking part of Belgium had a
programme in Computational Linguistics (CL) although they all had
linguistics departments. There were no Belgian (public or private)
initiatives in MT at that time. The Applied Linguistics Department within
the Linguistics Department has taught CL since the end of the *70s. In
1984, during the study phase, Leuven was involved with the Coordination
Group. In October 1984 the Katholieke Universiteit Leuver. was awarded
a CoA to work as part of the Dutch language group (with Utrecht): three
researchers then; seven people at peak in 1988 - 1989. There was good
cooperation with Utrecht. Leuven was’awarded Addenda (to take part in
Central Teams) to the CoA from early 1985 on.

8.1.2 Leuven CCL. The Centre for Computational Linguistics (CCL) was

created in 1991 as an institution of the Katholieke Universiteit Leuven
(KUL). The aim of the Centre is to promote research in the areas of
computational and formal linguistics and applications of this research in.
language processing. It is currently involved in Computational Semantics
(CS) in EUROTRA II (ET-10/61; coordinator), and LRE (LRE-62;

consultant). This work directly utilises many of the discourse and semantic
skills generated as part of the Leuven Dutch language activities on
EUROTRA. In addition, the CCL js working on NLP projects for various
funding agencies such as the Belgian National Fund for Scientific
Research, and AIM. Leuven organised and ran the 1990 European
Summer School in Language, Logic and Information. Many of the results
of scientific research, especially semantics, have been reused in different
systems.

8.1.3 Staff and Related. Recruitment at KUL was relatively easy to handle. The
ERASMUS scheme created three positions for students (two semantics,
one syntax, in Dutch). The Leuven CCL has developed directly from the
EUROTRA (and others) teams in Leuven. Its scientific staff currently
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comprises 30 persons, whose | qualiﬁcatiohs cover CL and related
disciplines, Also in 1991 - 92 an additional six part time staff were
employed on EUROTRA.

Leuven’s Views. The main achievement of EUROTRA is the linguistic
specifications (cf Reference Manual) and the application to nine
languages. EUROTRA has the latest unification based formalism (the
virtual machine), but has out-of-date implementation (Prolog). As for
dictionaries, the aim was to describe 2,500 lexicai items (one corpus for
nine languages), supposed to be extended to 20,000 in 1991 - 1992. The
decision was made to allow each language group to find its own language
corpora - NL/B chose semi-popular text on telecommunications - Leuven

-say this approach never really worked. Teams in the Final Transition
- Phase knew their work would not be used which was demotivating, only

research clusters looking at monolingual research were allowed to use the
new ALEP formalism. The dictionaries can be converted to the new
ALEP formalism, but not the grammars - yet this is the part which
received the most attention in ET-10 and LRE I. Leuven say that the ET-
10 selection was not in conformity with the CEC’s Request for Proposals,
eg research in morphology, syntax and semantics was required, but very
different projects were chosen in the end, such as a statistical approach for
dictionaries. As an alternative to the EUROTRA programme Leuven
suggest that more realistic goals should have been set, such as the
development of grammar or style checkers or MT for restricted sub-
languages. Collaboration with colleagues in the rest of the world would
have been valuable, LRE is not a long term programme. Exploitation will
probably take place through the CCL, under Comett and COST schemes.
Leuven’s main achievement is the integration of model-theoretic semantics
in MT, their ideas have beert adapted by several other pro;ects

EUROTRA Licge

Belgium-Liege. The CoA for Liege was signed in April 1986. The
signature of co-funding came into force between the Belgian State
(Minister and Secretary of State for Scientific Research, and their
department, SPSS) in October 1986. In the mid 1970s, the Liege team had
pioneered work on machine readable dictionaries, in particular the
Longman Dictionary of Contemporary English. Major publishers were
interested in encouraging academic research on improving dictionaries,
and, more broadly, on assessing the reusability of their lexical resources in
MT and other fields. Liege retained this specialism throughout the
EUROTRA years, but never succeeded in influencing the other
EUROTRA Centres, nor the Liaison Group, to significantly examine the
reusability of lexical resource issues. (This has in fact been taken up
within LRE by other organisations.) Discussions took place with the
Nancy group, and the Leuven group: the decision was made to fund Liege

on two fronts - working on the French language monolingual aspects
(receiving 8% ie 240 Kecu, of the French language funds) - and work on
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computational lexicography, including work on terminology to be carried
out in collaboration with the Irish and other teams (value 210 Kecu).
Taking into account national government funding, the formula allowed for
an annual budget of 150 Kecu, which provided for a small team of one
head, three researchers and four half-time researchers through to 1992.
Liege never seemed to be fully integratcd into the EUROTRA network,
and lost a major opportunity to increase their influence on EUROTRA
when the Liaison Group wrned down Liege’s proposals for work on
frames for terms (ie integration of terminology). In addition, the promised
liaison with Dublin never seemed to take off. A consequence of this has
been the growth of frustration and disillusion within EUROTRA, and now
LRE, and EUROTRA's influence on Liege’s future programmes will surely
wane. nguxsnc osmosis from the other Centres does not seem to have
occurred in Liege, and it is hard to judge what effect EUROTRA has had
on CL and NLP within Liege.

EUROTRA Influence. The team has carried out research in the field of
lexicography and terminology. The team has liaised with the Irish on
terminology, but perhaps due to the lack of precise assignment from the
Liaison Group, this didn’t work out as expected. In 1986, a new
postgraduate programme within the "Faculté de Philosophie et Lettres" was
created in MT and CL, and then in 1988 a new postgraduate course on
"Lexical relations and databases” was ‘created. Although posts were
created through EUROTRA funding, the demisé of funding means that
these posts will disappear. The University of Liege does not appear to
have regarded the work of the Liege team as an opportunity for growth in
CL and NLP, and EUROTRA appears to have been viewed as an isolated
project rather than an opportunity to grow the scope of the department.
The team has now reduced to the original pair of University academics

- now in the EMIR pro;ect (see below).

Liege'’s Views. Liege believes the dictionaries were neglected throughout
the EUROTRA work. The work that Liege wished to pursue, as
apparently detailed in their CoA, was not done. Liege wished to examine
the fundamental problems of portability in lexicography - addressing the
question "How do you go about producing a dictionary for machine
translation - in an innovative manner?". Liege felt that EUROTRA had
too much of a tense aspect and too little of the drudgery and painstaking
introduction of new dictionaries. They believe in future there will be an
even stronger break between MT and lexicography. Liege had little
contact with Eurodicautom. Via another project, Liege still has contact
with ISSCO. Liege will apply for an LRE project with the University of
Bonn (leading), with lexicographical work from British National Corpus,
private companies, academics (Liege, Bonn, Copenhagen Universities, etc).
Liege has been involved in the EMIR ESPRIT project headed by CEN
(Saclay) dealing with research on NL front-ends for querying muitilingual
documents. Liege never got involved in pilot corpus studies within
ESPRIT - it is only now that others have developed lexicographers’
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* workstations to deal with corpus work, to develop a dictionary from a large

body of text. The COBUILD people in Birmingham have pioneered this
kind of work - for MT and language processing the need is for more than
just dictionaries - in translation, Liege’s interests include the "dustbin” of
publishers’ dictionaries - some of the material they have to throw away
because they have no space to enter the matenal

History. Denmark signed the CoA in October 1984. Denmark had

.participated in EUROTRA since 1978, and researchers at the University

of Copenhagen had participated in study contracts. EUROTRA-DK had
its offices in the University of Copenhagen, and all administration was
done by the University administration. However, the unit was not an
institute of the University but an independent research unit, managed by
a Board drawn from various Danish organisations. Then in 1991 the
Centre for Language and Technology (CST) was formed and this acted as
an umbrella for the EUROTRA work. The funding of CST comes from
national research funds, Nordic research funds, EC research contracts and
increasingly, funds from commercial organisations. The EUROTRA work
actedas a eatalyst for work on the Danish language. Through the Liaison
Group, chaired in recent years by Bente Maegaard. CST has exerted
considerable influence over the work done in the various Ceatres. The
major achievement of EUROTRA-DK has been a detailed formal
linguistic description of the Danish language; this includes the runmng
grammar and dictionary, and also the research that preceded it, in
particular, valency theory for Danish, lexical semantics, morphology, the
use of field grammar, description and the creation of a lemma dictionary.
During the Transition phase concentration was made on the English,
French, Italian to Danish language paxrs, and it is the first of these which
is being exploited in the PaTrans project. The success in training staff is
indicated by the 34 research workers that have been involved in
EUROTRA-DK In addition, the influence on European CL work through
the broad publications list must be significant.

Copenhagen CST. The Centre for Sprogteknologi was established in 1991
as a non-profit making public institution under the Danish Ministry for
Research and Education. CST carries out research and development
within the field of NLP both under national/international research

‘programmes and as contractual work for private companies and public

institutions. CST's staff currently comprises 17 persons, whose
qualifications cover computer science/engineering, computational and
theoretical linguistics, lexicography, knowledge representation, Danish and
most other EC languages. CST has built strong relationships with a
number of organisations including ISSCO, Geneva; HCRC, Edinburgh;
SRI, US; the Prague School. A glance through the publications list for
CST indicates that there is a good mix of internal CEC articles, conference
reports, refereed publications in international (mainly English language,
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some German language) journals, plus, notably, a number of popular
articles raising awareness of the scope of CL/NLP/MT. At the moment
CST is involved with: OFT "Translation of Technical Texts", (Danish
National Fund); DIALOG (development of application-oriented dialogue
systems with text and speech input), (DNF); EUROTRA, ET/10 "Semantic
Analysis, Using a NL Dictionary"; ESPRIT "Network of Excellence 3701
in Language and Speech - NELS", (CEC); joint research project with
HCRC, Edinburgh, and SRI Menlo Park, USA, on "Methodologies for
Constructing Knowledge Bases for Natural Language Processing Systems".
In addition EUROTRA-DK is involved with a Danish patent company for
the PaTrans work - the first exploitation of the ETS formalism. Also CST
has completed consultancy work with Canon Europa on aids for translation
of manuals from English into the European languages.

Copenhagen’s Views. Three demonstrations were shown to the Panel

“including: a demonstration of the treatment of modality in the EUROTRA

system with special reference to epistemistic and deontic modalities;
PaTrans work was also described and demonstrated. A prototype
translating patents from English into Danish was run, as well as a system
for the encoding of technical terms. The translation was based on an
adapted version of the EUROTRA grammar augmented with guesses
when a particular word wasn’t found. Some of the points that were made
include: the Engineering Framework was considered to have moved too
fast into the ALEP system; CST is currently optimising ETS and the
grammar; the Centre was of the opinion that the system could be
generalised in the sense that it could be moved from one domain to
another; an issue like ellipsis had been treated to a very limited extent; the
treatment of optionality was mainly restricted to grammar; some work had
been done on support verbs ("make an attack” etc) and on semantic
features; there was an ongoing experiment on so-called relayed transfer
involving English into Danish and further into French.

EUROTRA Spain

History. The EUROTRA-ES research unit in Spain comprises the
Universidad de Barcelona (UB) Fundacién Bosch Gimpera (FBG), and
the Department of Logic and Linguistics at the Universidad Auténoma de
Madrid (UAM). The CoA was signed on 27th December 1986. The
establishment of the teams took considerable time, and involved two
ministries (Education and Industry). FBG was a University Institute
created to mediate between the UB and industry, and became the
administrative manager and representative of the EUROTRA-ES group.
In early 1986 the first team was established, comprising five researchers
with linguistic background, but the operational start of EUROTRA-ES
should be taken as August 1987 when payments were eventually received.
In addition, at this time, two other projects on MT (METAL from Siemens
and ATLAS-II from Fujitsu) began development on Spanish monolingual
modules. The original two leaders of the EUROTRA team moved to join
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" Siemens and Fujitsu projects. In December 1987 the UAM team was

created as a subcontractor to UB, for the development of lexical and
terminological tasks and morphological modules. The aim was to spread
the academic and scientific benefits of participation in EUROTRA as
widely as possible in Spain.

Barcelona GILCUB. The GILCUB (Grupo de Investigation en Lingﬁistica
Computacnonal de la Universidad de Barcelona) was established in 1987
as a university institution to the University of Barcelona. Its
administration is looked after by the Fundacion Bosch Gimpera whick was
created as a group for administrating contracts between the University and
industry. GILCUB has been carrying out research language processing
under European and national research programmes and for private
companies. Since its constitution, GILCUB has been involved in
EUROTRA, ET-10/52, a contract with IBM Spain “Linguistic
Specifications for the system MAT-IBM (90/91)", Integrated Spanish-
British Actions 066 (with UMIST, and sponsored by the Spanish Ministry
of Education and Scxence), Eureka Eurolang (EU676), LRE-1/029 LS-
GRAM.

Barcelona’s Views. The teams were developed completely from scratch.
At peak they had 30 people in 1989 - now they are 14. They accomplished
a good selection of grammar, and a reasonable dictionary. GILCUB is
trying to start an institute of linguistics engineering. Members of
EUROTRA-ES will be working for Eurolang. They believe ALEP is not
suitable for Eurolang. but useful for research work. They said that
EUROTRA is a translation system that, when it works, is better than
others - however, when EUROTRA fails it fails badly. EUROTRA-ES

‘are very enthusiastic about the contacts they have developed in Europe

and the US. They believe they have done good monolingual work. All the
staff came from a background of the rather pure approach that is taken in
Spanish academia. They felt that the Liaison Group was too far removed
from the workers and the right of veto of CEC was viewed by EUROTRA-
ES as a negative aspect of management. ,

Madrid University. The School. of Language Industry of the Fundacién
Duques de Soria and the Sociedad Estatal del Quinto Centenario was
created in 1990, as a direct consequence of EUROTRA, and it appears the

- EUROTRA team has been encapsulated within this. Some 14 people

have been trained by the Centre, of which two currently remain in the field
of CL/NLP. The comment has been made by Madrid that LRE eliminates
them for further work on EUROTRA related areas. Two Madrid staff
have been developing linguistic specifications for IBM’s MT project MAT.
Another member participated in the evaluatior. of ATAMARI for the
Junta de Extremadura.
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managed, at least commercially, but also it appears technically, by
Barcelona. This has certainly led to some frustration within Madrid.
However, achievements within the period 1990 - 1992 do seem to have
been significant. The so-called "External Dictionary", a monolevel
repository for words independent of the EUROTRA system, was built. A
number of software tools have been implemented in order to produce
EUROTRA dictionaries from the External Dictionary and vice versa. As

a consequence of the exhaustive studies on Spanish derivational and

compounding morphology, and inflectional models of the Spanish nominal
and verbal paradigms, there exists a complete implementation of the
Spanish inflectional morphology based on the Item-and-Arrangement
theory. Madrid have also established criteria for the ldennfimuon of

terminological units relating to EIRETERM.

E].IRQIIRA'_Enans:

History. Before 1985 Professor B Vauquois, Director of GETA (Groupe
d’Etudes sur la Traduction Automatique, a CNRS research team located
in Grenoble) was one of the initiators of EUROTRA. The ARIANE

- prototype was considered as a basis for EUROTRA, but rejected around

1984. Meanwhile ARIANE was developed into a national project. The
CoA was signed in 1985, when two teams were given the responsibility of
working in EUROTRA.: the Laboratoire de Linguistique Formelle (LLF)
in Paris; the Centre d’Etudes sur la Langage et la Traduction Automatique
(CELTA) in Nancy. These two centres ran into difficulties since they were
centres of excellence in descriptive and theoretical linguistics, but not in
CL. In 1987, following discussions between the CEC and CNRS, the
Laboratoire d’Automatique Documentaire et Linguistique (CNRS LADL)
in Paris, and GETA, were added to rectify the lack of CL skills. However,
it was subsequently decided that the work should be focused in LADL and
CELTA. This was the case from 1988 - 90, except that LADL was
relocated in Paris and became the research group TALANA (Traitment
Automatique du LAngage NAturel). The Paris team dealt with the
analysis and generation of French, and transfers from the southern
languages to French. The Nancy team dealt with the northern languages.
Both teams worked in collaboration with EUROTRA-Liege who were
responsible for terminology and lexicography. Despite the difficulties
mentioned above, EUROTRA-France was going well at the end of 1990
and was well supported by the CNRS. An official demonstration organised
in Paris in February 1991 attracted one hundred industrial and university
specialists. The Contract of Association for 1991 - 1992 suffered some
delay due to CEC adminis:ration and arrived for signature in May 1991.
Changes in CNRS meant that the CoA was only signed in April 1992, ie
16 months after the beginning of the work and eight months before its end.

TALANA's Views. The consequences of contractual delays for
'EUROTRA-France were of course catastrophic. Several times, the team
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envisaged having to stop working, however they kept on going as best they
could and they even organised the 1991 annual workshop. Many members
left, but luckily they easily found jobs in industry thanks to _their
EUROTRA experience. Not all of the work that was foreseen in the 1991
-92 programme of work has been achieved but this can be said to be an
exploit taking into account the work conditions. Again this bears witness
to the loyalty of individual EUROTRA-France group members. The
CNRS had signed the CoA only on the condizion that the team would be
dissolved in December 1992. Therefore, EUROTRA-France effectively
disappears as such at the end of the year. The Nancy researchers will be
integrated into another CNRS institute where they may not work on
computational linguistics. @ The Paris team moves to TALANA.

- EUROTRA-France appreciated the research quality, the fact of working

with European researchers from various linguistics schools, and- the
training they received. They wrote a substantial French grammar and are

~ proud that French is part of the official EUROTRA demo.

Germany-Saarbricken. MT has a relauvely long hlstory in Germany: the
University of the Saarland started a project in this field in the mid sixties.
The efforts proceeded on the basis of a Special Research Unit "Electronic
Language Rc_se'arch" (funded by the German Research Foundation DFG)
which ended in 1986 and from which the SUSY system and all its
descendants and variants originate. Other universities in West and East
Germany also carried out research projects in MT. (ConText at the
University of Heidelberg, maybe the best known and the most theoreucally

oriented one.) CL existed at the same time at several sites, eg in

Hamburg, Bielfeld, Berlih arid Stuttgart, mainly on the basis of personal
interest of professors in Linguistics or Computer Science. On the
industrial side Siemens started to sponsor the development of METAL at
first carried out largely at Austin University, Texas. Thus at the time
EUROTRA started, there was already a broad background for MT in
FRG, although systematic research was restricted to the small unit in
Saarbriicken where some tentative applications of SUSY derivations were
carried out as small BMFT projects - this is where the EUROTRA-D
Centre was set. Other universities were asked to offer subcontracts to
Saarbriicken. In order to have a flexible administrative structure for
EUROTRA-D a new institute IAI (Institute of the Society for the
Promotion of Applied Information Science) was set up in Saarbriicken.
The EUROTRA-D project was the major project of 1Al at the beginning.
During a short initial phase at the start of 1985 the people were hired, and
1AD’s infrastructure was created. The operational start of the EUROTRA-
D project dates from June 1985 when seven people started work. The
team structure soon looked like: 6-7 linguists and computational linguists,
4-5 translators, 1-2 computer scientists. Recruitment was from the Special
Research Unit and general advertisements. Training was accomplished by
attending the various EUROTRA beginners courses, summer schools.
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Exxsttng morphologtcal analysers for German (for example in Systran,
SUSY, etc) are mostly programmed directly in the lower level procedural
programming languages (a more fully declarative approach was used for
EUROTRA). Two.versions of German morphology have been developed
one which treats only inflectional endings and is integrated fully into the
EUROTRA prototype; and a second one which tries to perform full
morphological analysis of prefixes, derivations and composita (used for
experimental purposes). EUROTRA-D contributed significantly to the
Liaison Group’s Problem Office proposals for a system of semantic
relations and for a network of semantic feature categories, and both are

considered as topics for future activity. In addition, members of

EUROTRA-D were active in the Dictionary Task Force.  In 1986,
EUROTRA-D were involved with speeding up the EUROTRA software
and implemented a first prototype of EDB, the lexical database. These
efforts were stopped in January 1987 as ETS was adopted. At IAI, work
on the CAT formalism continued and led to CAT2. This formalism marks
the change from a unification-based formalism to a constraint-based
formalism. In 1990, a user-oriented interface with alphabets for nine
languages and a lexical tool for the building and maintenance of larger
lexicons, using the graphxcal tools available on Unix workstations, has been
developed. Finally, 1Al is active in LRE and other projects and remains
a strong centre of CL actmty despite the close of the EUROTRA
programme.

Saarbricken IAl. 1Al was established in 1985 for the realisation of
EUROTRA-D. It is a private institute, associated with the University of
the Saarland, and is mainly active in R&D projects in the area of NLP
(including MT), and in developing complex information systems. IAl'isa
subnode in the.ESPRIT NELS (Network of Excellence in Language and

Speech) IAI has been involved in the following nationally sponsored
projects: EUREKA’s Eurolang, Knowledge-Based MT; Verbmobil speech

translation feasibility study. LAl is also involved with EUROTRA, ET-6/2,
ET-7, ET-9, ET-10/52, ET-10/66, LRE61-029 LSGRAM. Cooperation in
a burgeoning US MT programme has begun. 1Al cooperates with a small
company (STS) providing a translation service on the basis of post-editing
for database materials (titles and abstracts). The government of the
Saarland is funding smaller studies on aspects like knowledge-based MT
and special problems in German-French translation. 1Al intends to play
a major réle in MT, information retrieval and expert systems, and has
focused on technological transfer between university and industry. LAI will
continue to cooperate with the Universities of Stuttgart, Berlin and
Hamburg, but there are also new links being forged in the former East

-Germany units which will help form partnershnps in Eastern Europe.

Whereas Stuttgart has the task of maintaining links with Japan and the US,

Saarbriicken will remain the central German link for activities within the
Commumty Of the 100+ papers published by EUROTRA-D, about half
are in English, many have been presented at Coling, many have been
presented at various working parties across Europe, and about a fifth may
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be considered to have been published in the open refereed literature. 1Al
staff members have consnstently contributed to (on average) over half a
dozen workshops every ycar since 198S.

Saarbricken’s Views. The EUROTRA-D group at Saarbriicken is one of
several MT research centres in the FRG - the others (in Berlin and
Stuttgart) are only funded by BMFT. Bonn University was subcontracted
to Saarbriicken until 1990. Although there were different goals and
priorities between the teams, there was a strong cross-fertilisation. The
total value of funds from the CEC was 1.4 Mecu plus 4.45 Mecu from
BMFT for Saarbriicken. The other projects were funded with an
additional 3.5 Mecu by the BMFT. Saarbriicken would have preferred to
concentrate on certain areas: to focus first on an efficient prototype, then
to restrict on a limited number of languages and language pairs and finally
extend to all Community languages and resulting pairs and large
dictionaries. Saarbriicken’s estimates were five years to extend the system
beyond its current limitations. On the sideline CAT2, which was created
as a consequence of the different priority views, there were some
interesting issues: different kinds of linguistic approaches than the
EUROTRA one, more user-friendliness, all with a view to taking it into
industry. CAT2 has about 15 installations (five in the FRG) in universities
and scientific organisations for research purposes. A pilot application
project with a big software company is underway. Such projects and
consultancy for commercial MT system manufacturers have brought in
about 250 Kecu already. The main intellectual work in EUROTRA has
been the contrastive NLP work with collaboration between the various

- participating groups, resulting in extensive documentation in the Reference

Manual which is now used as a basis for major industrial development
projects. As for the organisation of EUROTRA, Saarbriicken would have
preferred a less "democratic" leadership, setting reasonable goals on well
funded and well known bases. It was not a good decision to separate the
software group in Luxembourg from the research teams in the Centres.
The Luxembourg team was - at least during several years - too limited in
computational linguistic skills. = Saarbriicken’s future priorities would
include the further development of a comprehensive set of semantic
features and rdles, the integration of conceptual knowledge and context as
well as the integration of larger dictionaries.

EUROTRA-Greece

History. The CoA was signed for Greece in 1985. The first contract was
for the creation of a specialised group, and this was established in the
University of Crete, with assistance from Athens. The preparatory phase
of the project was dedicated mainly to basic research, as the theoretical
basis for the modelling of Greek was scarce and the implementation
strategy was not yet decided. This phase ended in August 1985 and the
team proceeded with th= implementation of Greek formal grammars. In
1989 the whole activity of the project moved to Athens together and at the
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same time a new director was nominated. The Greek team quickly
managcd 1o overcome the difficulties of lagging behind some other Centres
in mornolingual work, and modules for translation for all languages except
Dutch and Danish have been developed. The monolingual dictionary
includes 17,000 entries, and the bilingual dictionaries around 2,500 each.
The Greek team has also developed a terminology databank of 7,000
telecommunications terms. One of the sidelines has been the statistical
software package PROTIMISI which deals with overgeneration. Another .
is a dictionary construction package under MS-DOS named EUROLEXIS.
The Greek EUROTRA team, together with the Speech Processing team
of the National Technical University of Athens have been responsible for
creating a new institute.

Athens ILSP. ILSP (Institute for Language and Speech Processing) was
established in 1991, as an institution under the Greek Ministry of Industry,
Energy and Technology, General Secretariat of Research anc Technology.
Its main purpose is to act for the development of speech and language
technology in Greece as well as of the critical mass of human resources.
It has an industrial orientation. ILSP’s activities comprise research in CL
and Machine Translation; Lexicology and Lexicography; Signal and Speech
Processing/Synthesis/Recognition; development . of tools (eg machine

-readable dictionaries, language checkers for Greek, etc); development of

platforms in these areas. ILSP is coordinator of the nationally sponsored
STRIDE framework project LOGOS and of the LRE 61-016 project
TRANSLEARN. It also participates in the ESPRIT-FREETEL project
(hands-free telecommunications devices) and in ET-10/63. It is a national
node in the ELSNET network, participates in the NERC project, is
starting its participation in the GRAAL project and is in close contact with
the Text Encoding Initiative. Several demonstrations of the Greek
grammars and dictionaries have been held in Greece and elsewhere. In
June 1990, in Luxembourg, a demonstration of the Spanish-Greek module
with a dictionary of 130 words was successfully given. Two Irish and one
German students (scholarship holders) have participated in the
EUROTRA-EL work.

EUROTRA-Ireland

History. Ireland joined the EUROTRA project in December 1984 when
the CoA was signed by the National Board for Science and Technology
(NBST). Initially, EUROTRA-IR was based at the NBST headquarters
but relocated to the premises of the Institute for Industrial Research and
Standards (IIRS) when IIRS and NBST merged to form EOLAS. In
Septemter 1988, the project relocated yet again, this time to Dublin City
University in Glasnevin and responsibility for the project passed to the
University. At this time, Ireland had little experience of CL, and there
was no readily identifiable centre for CL - the original plan was that
linguists would be seconded to work under NBST. The task allocated to
Ireland at that time was more appropriate to people with a background in
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translation and terminology. EUROTRA-IR became the terminology
centre for the EUROTRA project - this led to early marginalisation of
Dublin, until the importance of terminology was recognised by the other
EUROTRA teams. The three areas in EUROTRA-IR’s CoA were:
terminology, sublanguage, text typology and classification. The work from
1985 - 1988 focused almost exciusively on extraction of terms and

compilation of glossaries. In the third phase terminology policy was

established by an external monitoring group, and Dublin’s main funcrion
was to coordinate terminology work. In the past four years Dublin has
been extremely active in the field of sublanguage. City University's
significant contribution to EUROTRA was the design and compilation of
a 10,000 English telecommunications terminology database (EIRETERM),
with coverage to varying degrees for the other languages. This work was
done in collaboration with Eurodicautom and the other Cenitres. Ciry
University are now looking for ways to exploit this facility.

EUROTRA Impact. The EUROTRA team has benefitted greatiy by

building relationships with the School of Computer Applications and the
School of Applied Languages at Dublin City University. A group for MT
has been established, bringing together people working in disciplines as
disparate as languages, electronic engineering, psychology and computer
applications. Furthermore, as a direct result of EUROTRA, a new
undergraduate degree in Applied Computational Linguistics has been
established. (In addition some research is being carried out on the
reusability of lexical resources at the University of Limerick, and on lexical
issues and the Irish language at Queens University, Belfast.)” The group
has submirted a proposal for LRE II terminology, sublanguage and CALL
funding, Dublin is a centre for software localisation, and the EUROTRA
team has been in regular contact with Microsoft, Lotus - future work may
well follow. There are plans to make the EIRETERM database available
to students through the library, and perhaps to the public through on-line
access. Discussions are ongoing with Coiste Teirmiochta, the terminology
committee of the Irish language who have a substantial database of Irish-
English pairs to explore how EUROTRA-IR can become the national
centre for terminology storage. In addition, there is ongoing work in the
sublanguage area of knitting patterns. The EUROTRA team have
expressed considerable regret that an opportunity for them to become
involved in the linguistic aspect of EUROTRA, through analysis of the
Irish language, has been missed. At this ume METAL is being considered
as a suitable translation tool, and discussions are ongoing with Siemens

Nixdorf about the development of Irish dictionaries. The EUROTRA

The EUROTRA work in Dublin City University has acted as a catalyst
for further NLP work in Ireland as a whole, and there will be greater
contact with the other centre for linguistics in Limerick in due course.
The creation of undergraduate and proposed postgraduate courses in CL
has begun to attract students from overseas. An international
terminology seminar for terminologists and telecommunications
engineers was organised in 1989 for representatives from all EC
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8.9

3.9.1

8.9.2

8.9.3

countries. EUROTRA-IR has established themselves as a Centre for
sublanguage research in Europe. They have also worked with DG XXI
on multilingual harmonisation of customs tariffs - they designed the
thesaurus. LRE II proposals have been submitted, but there 1s a funding
gap - through which Dublin City University will have to cross to
maintain continuity of its EUROTRA team.

EUROTRA-Italy

History. Gruppo DIMA, University of Pisa and ILC (Instituto di
Linguistica Computazionale, Pisa) were involved in preparations for
EUROTRA throughout the period 1978 - 1985. Professor Zampolli as
head of ILC was the official head of the [talian group, but he worked
closcly with the head of Gruppo DIMA, Cesare Oitana Gruppo DIMA
is an association of applied research in the field of CL. It started in 1975
but was officially established in 1979. Its work was initially mainly
concerned with comparative lexicography, but from 1977 its programs were
directed towards syntax and semantics. In 1984/85 the Group built a PC-
based analysis module for the Italian language for Oliverti SpA. Gruppo
DIMA, as well as being involved in EUROTRA has been working on the
national research programme for CL in 1987 - 1990. In September 1989,
Gruppo DIMA decided to optimise_the official EUROTRA framework
and produced the sideline E-Star. Collaboration with the University of
Pisa continued and from the practical point of view Gruppo DIMA and
the University team are seamless.. Most of the University members are on
contract to the ILC, which is an insttute of the CNR (National Research
Council). From the start, linguistic research has been the main activity of
EUROTRA-Italy: morphology, syntax, terminclogy, lexicography and
semantics. ' ‘

EUROTRA-Pisa, as a task force of ILC, will exploit the know-how and
experiences acquired within EUROTRA, by participating in lexicography
work in national and international projects. Gruppo DIMA will contribute
to the promotion of CL by designing and implementing applications
projects for public institutions and industries. Besides MT. the main
applications are expected 10 be syntax checkers, training and learning
systems based on natural language interfaces, automatic extraction, storage
and retrieval of information, CALL, etc. Pisa is involved with both LRE

I and LRE II acrivities.

DIMA’s Views. The DIMA Group continues to see whether they can spin
off companies post EUROTRA. There has been no direct support from
the Italian government. DIMA regretted the shift 1o the new ALEP
formalism, when they could have focused on exploitation of a version of
ETS. The group faces extinction now. They felt it was a scandal that the
CEC did not have the funds to exploit the EUROTRA work. A potential
user said that they would put money into the exploitation if the team could
show that the work would yield useful results.
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8.10

8.10.1

- 8.10.2

EUROTRA-Luxembourg

History. In January 1984 discussions started between Luxembourg and the
Commission, and in June 1984 the CoA was signed. CRETA (see below)
was created for EUROTRA by the European Institute for Information

‘Management (IEGI) in August 1984. The team grew to four full-time staff

in 1986. In 1989 the IEGI president was appointed to head of
EUROTRA-Luxembourg on IEGI's closure, and the deputy head of the
EUROTRA team became head of CRETA'’s research unit in 1990. Since
then the University has assumed responsibility for the six CRETA staff.
CRETA’s early work was on classification of the EUROTRA documents,
with a view to facilitating their archiving, retrieval and dissemination. An
on-line documentation database (Basio on MicroVAX II) was set up in
1988. The literature database (ETIN - EUROTRA Internal) then
comprised 2,900 full text or bibliographically analysed and abstracted
EUROTRA documents. CRETA assumed all the tasks linked to the
acquisition and distribution of the EUROTRA software from June 1987.
A help desk was provided for the EUROTRA teams. In the transition
phase CRIS (CRETA Information Services) with three on-line databases
was made available: ETIN contained 10,000 full text internal EUROTRA
documents, external documents related to NLP or references to those;
COLI (conferences database); ETUS (EUROTRA contacts). CRETA
took on additional activities in testing and software clearing.

Luxembourg CRETA. CRETA (Centre de Recherches et D’Etudes et
Traduction Automatique) was created in 1984 and is legally integrated in
the CRP-CP (Centre de Recherche Pubil - Centre Universitaire de
Luxembourg) Its purpose is the organisation of R&D in the field of
technical science in the public sector, technology transfer and the technizal
cooperation between the private and the public sector. Its principle
activities are serving as a documentation centre, clearing house for
software and linguistic data and as a test and reference centre. CRETA
participated in EUROTRA and ET-10. Outside EUROTRA there are
one of two examples of use of EUROTRA material (Upsaala - outcrop of
Denmark’s work, Paris - Japanese French). The CRETA institute was
dissolved by the Luxembourg government at the end of 1992. ET-9/2
software maintenance (being done by PE) was not available to the

‘Luxembourg group because it was not research. The Association for

Information Translation Services was started in July 1992 to promote
information and user exploitation of MT and related work. It is looking
for partners to form projects, to give courses and seminars. Two proposals
for the VALUE programme have been prepared - one of these is for an
exhibition booth at the Hanover event in 1993 to show aspects of machine
translation - the other is an information server for language industries
(more than 10,000 entries are stored on the database - articles on MT, etc)
as an extension of the EUROTRA work on this which is coming to an end.
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8.10.3 Luxembourg’s Views. Several team members originated in Saarbriicken,

8.11

and on their move to Luxembourg, they set up the document collection
and dissemination centre. Abstracts were written and added to the
database. Some other work included evaluation of software - grammars
and dictionaries were sent to the Centre and evaluated, and later packaged
and distributed to other Centres. Also the team worked on methods for
Al of machine translation, eg Dublin liaison, and other ET-10 proposals -
ET10/66. (EUROTRA itself had some Al but it is difficult to identify
and extract this work.) In July 1988 software development started. The
team was integrated with the CEC’s software development group. There
was also a software development group in Saarbriicken, and before that in
ISSCO. It became clear from 1984 that Unix was an appropriate operating
system. This became more complicated as the range of Unix architectures
developed: eg Netherlands with DEC, Denmark with HP, etc; the DEC
stations were faster but could not run YAP. This variety of platforms did
lead to problems when the Prolog compiler was obtained. Luxembourg
handled the licensing, and developed the user interfaces. In July 1987
Luxembourg became involved in software support. It would have been a
good idea to have ‘had some linguistic work in the Luxembourg
EUROTRA team - but there are no Universities in Luxembourg, and this
would have been difficult to put into practice. The Luxembourg team did
however liaise with the other Centres and Universities (eg University of
Saarbriicken).

EUROTRA-Netherlands

8 11.1 History. When the Netherlands became involved in EUROTRA around

1980, CL was already established within Dutch Universitiés; most literary
faculties had régular courses in programming and linguistic computing, and
MT was alrcady under active exploration (Rosetta - Philips Research Labs,
Eindhoven) or in preparation (DLT - BSO, Utrecht). In 1980, the
founding members of EUROTRA approached researchers from the
Technical University of Delft and the University of Utrecht - until that
moment the interests of the Dutch language had been taken care of by the
researchers from KUL Leuven. From 1981 - 1984, work on the study
contracts concerning the Dutch language was done on a collaborative basis
between Leuven, Delft and Utrecht. Participation in topics or design-
oriented contract work took place on a personal basis, and staff from
Utrecht took part in semantic research, linguistic specifications and
framework design. Throughout this period efforts were made to establish
a joint EUROTRA Centre for Belgium and Holland - this failed. After
1984 when Belgium signed their CoA, and the language specific study
contracts were at an end, Delft left the project. In the course of 1986,
STT (see below - the Foundation of Language Technology) was created to
act as the EUROTRA agent, and the CoA for the Netherlands was signed
in September 1986. The STT was not fully staffed until 1989.
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8.112 Utrecht’s Views. At the start of EUROTRA, Utrecht were not really
involved in MT. Utrecht believe it a mistake to make MT behave like a
human translator - the ultimate goal should be redefined as trying to

" overcome the translation problem, not to simulate humans. EUROTRA
chose not to go for Machine Assisted Translation Sys:ems (eg dictionaries)

"but to go for human replacement. The French (ARIANE) and the
Germans’ (SUSY) seemed to believe that it could be done. In the early
1980s it was too early to bring industry in to do something that had not
been invented yet. The first EUROTRA workshop in France (Harry
Somers, Maghi King, etc) did not involve Utrecht, who first became
involved at the second EUROTRA workshop in Bangor in 1980, and
started active participation in 1981. Much intellectual work took place
1980 - 1986. People from many Centres were contracted by the CEC
(especially UK, ISSCO, Netherlands) to form specifications - the so-called
Central Team (ca 10 - 12 people full time active). Their main task was to
draw up the formal and linguistic external publications which were exciting

- at this time - MT was seen as a linguistic problcm There were some CL
people around - ISSCO imported Prolog into the project. Many people
were not really linguists.

In January 1987 the CEC said what had been produced was not
xmplcmcntable developers of the specxﬁcanons told the Liaison Group
that another six months was required to make it efficient. CEC said go for
a sufficiently implementable approach in a few months (ETS) countering
the declarative proposals by the central team. This cut off the CAT
formalism proposed by the Central Team - subsequently developed into
MiMo almost fully declarative system. MiMo2 was based on HPSG like
ALEP and so were very close relatives. Both MiMos were funded by CEC
- at the same time as ETS. MiMo was perceived as more "sexy" (five on
this), and between 25 - 30 people on "boring” ETS work. Since the ETS
software was not usable, people did not really use it though the team
fulfilled the plan. The Liaison Group should have been firm and insisted
on keeping the CAT framework. This would have come against the CEC
veto. There was no peer reviewing at the time of change to ETS - only
political committees.

1991 saw the post-Pannenborg change to ET6 formalism from consortia
outside the Eurotrian world (which was not encouraged to use ALEP at
“that time). It appeared to Eurotrians that ETS had been abandoned.
Utrecht commented that to use ETS in the future requires grammars
adapted to its peculiar properties. ALEP or MiMo2 were more
mainstream than ETS. For the 1991 - 1992 programme it was agreed to
use the first six months to consolidate the monolmgual and bilingual
components for a reduced number of language pairs, and to use these
modules to evaluate the results of research work going on in parallel. It
was felt to be an important improvement that there was no longer an
obligation to let all research results converge into one single prototype
system. °

8.16



'8.11.3 Utrecht STT ‘The actual pro;ect teams are embedded in the Research :

Institute for Research and Speech (OTS) which is a research orgamsanon o

of the faculty of Humanities of the. Umversnty of Utrecht. This institute
grew out of a long Utrecht.tradition in formal linguistics and phonetics,
and is a platform for all research in these areas at the University. Since
its inception in 1986, STT has been involved in EUROTRA, MiMo
Sidelines, LEXIC (reusability of lexical resources with Philips and Van
Dale), ROSETTA (with Philips Research Labs), and GRAMMAR
(reusable grammars - with Tilburg University). Current activities include:
ET10/75 (Collocations), DYANA 2 (ESPRIT Basic Research), LRE 61/61
(reusable grammar), LRE 61/62 (Discourse), EAGLES, CLASK .
~ (robustness study - combining linguistics and statistical knowledge; with
CWARC/Montreal, SITE/Paris and funding from DG XIII International
Collaboration). The future? - five applications for LRE II, one application
for the National Information Technology Programme. Meanwhile, the CL
part of the Research Institute brings in about 1 million hfl per year.

812 EUROTRA-Portugal

8.12.1 History. In May 1987, Portugal (Junta Nacional de Investigacao Cientifica
e Tecnologica - JNICT) signed a contract with the EC to take part in’
EUROTRA - at that time there was no research in MT in Portugal.
Furthermore there were no courses in CL in any of the Portuguese
Universities. Computer scientists had attempted to conduct NLP work on
Portuguese language but the linguistic work was very limited. At that time
there were two Centres studying this latter aspect - the Universities of
Lisboa and Porto. The linguistic department of the Universidade of
Lisboa was the main source of linguistic skills and became the contract

- manager for the EUROTRA-PT work. In addition to the Universidade
- Nova de Lisboa, the Universidade de Coimbra has contributed effort. -
Communications between these latter Centres and Lisboa were not as
‘good as they should have been. (The effort ratios for Lisboa, Porto and
Coimbra appear 8:2:1.) The EUROTRA programme has acted, not just
as a catalyst, but as a springboard for activity in CL within Portugal.

8.12.2 Lisboa, Porto, Coimbra, et al. ILTEC. In_order to reinforce the
importance of CL in Portugal, and to generate projects in Portuguese CL,
the Instituto de Linguistica Teorica e Computacional (ILTEC), a non-
profit making institution, was founded by the association of some

~ Portuguese universities and cultural institutions. ILTEC integrates the

EUROTRA-PT group, and is a direct consequence of the EUROTRA
work. ' A proposal to create a postgraduate course in CL at the Faculdade
de Letre de Lisboa is a direct result of the influence of EUROTRA, and
the importance Portugal places on EUROTRA related activities. The
EUROTRA-PT team has been in existence for only six years. The first
two years were spent on "catching up”, the next two on consolidation and
raising awareness of their work within the CL community in Europe as

_ well as Portugal, and the Transition years have seen the basis for future
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work being laid, as the teams discuss collaboration and exploitation
opportunities. ILTEC is currently involved in Ilterm terminological
databanks (cooperation with industrial partners). Sécrates (CALL -

~ Portuguese government), Gramatico (syntar checker - Portuguese

8.13

8.13.1

8.13.2

8.133

government), Eureka GENELEX, Eureka GRAAL, EUROTRA, ET-10,
LRE and also European Social Fund postgraduate courses. Since 1987 the
Portuguese group has been an active member of the CL community.
There was an ILTEC stand at the Expolingua exhibition in 1989 and 1990,
and a demonstration of MT (German-Portuguese) was shown. Portugal
is highly motivated to identify consortia partners for projects such as LRE,
and has had extensive discussions with a multi-national company on
English-Portuguese MT.

EUROTRA-UK

History. At the time of the official launch of the EUROTRA programme,
there was already a flourishing CL community in the UK. In the early
1980s the main national impetus to CL research was the Alvey programme
which funded a number of projects in Natural Language Processing.
UMIST and Essex both had established reputations in the field of CL and
MT and were obvious candidates for the UK EUROTRA work. The UK
CoA was signed in December 1985, but the involvement of Essex and
UMIST in EUROTRA dates back to the very origins of the programme
in the late 1970s. Indeed, both Centres supplied members to the
coordination group which was set up in 1978, and which developed the
proposal on which the EUROTRA programme was based (cf Council
Decision 82/752/EEC, November 1982). Members of UMIST and Essex
also conducted EUROTRA study contract work. Thanks to early support
from the UK DTI, EUROTRA-UK comprised 14 members (six at Essex,
eight at UMIST) by 1st January 1986: over half these original members
remained with the team through to 1990. In the early years, a great deal
of effort was put in to ensure cohesion between these two Centres. The
management of EUROTRA-UK has always been a shared function, with
representation on the Liaison Group being a shared function.

Essex CL/MT. The Essex group forms the core of the Essex CL and MT
groups, an informal collection of about .15 researchers with interests in
NLP. Although the group is also involved in other work (eg Eurolang,
LRE, speech research) by far its largest project has been EUROTRA.

Essex’s Views. 1980 - 1983 there was an explosion of interest in CL in
attribute value structures - led by Xerox, SRI, CLSI Stanford. This work
gave a standard focus for CL, as described in the standard model PATR-II
(by SRI) which was being publicised in Coling 1984. The West Coast of
the US was leading mainstream development. EUROTRA was first
discussed in 1978/79 in the GETA tradition: the Sth generation Japanese
work gave emphasis to toning and Prolog; a return of staff from the US
led to the development of GPSG (eg Alvey tools) - an early unification,
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" coincident with finite state morphology. ‘Over the last four to five years

computational lexicographers and computational’ linguists have come
together, and have recogmsed the need to pool resources. Speech and
language people will interact in the next five years. MT is now a subset
of NLP - morphological analysis, dictionary construction, generation
analysis are all involved in MT. At the beginning of EUROTRA
differences in scientific training and background was a problem - too many
people, too diverse backgrounds. This is no longer a problem.

Various UK people were involved in the years 1978 - 1982. In 1984 an
attempt to bring in new ideas was made by the steering committee. There
was discussion about SUSY and GETA - GETA had been working for 15
years - they dominated the work intellectually. There was a pull between:
"go for the best available” (UK wanted PATR-II de facto standard - not
taken); "go for future” - the post-GETA, CAT framework was developed.
However, the UK and Utrecht continued with their intellectual views and
developed sidelines. The move to the ETS formalism was an engineering
initiative - a better, more reliable implementation.

The Liaison Group fixed specifications late. The project was well planned
- the work was moving at the forefront of technology - the main problem
was the lack of suitable tools and resources to simplify the work, and allow
development to be completed in a manner more likely to yield a successful
outcome for the original aim. MiMo has served its purpose for the UK.

CATR2 is exploitable - Saarbriicken put together a VALUE proposal. It is

an open question how far the ETS grammars are reusable.

It doesn’t matter whether it is a transfer-based approach or an interlingua
approach with unification-based formalisms - the big divide is between the
knowledge based approach and the statistical approach (cf ET-10). A rule
based system with a transfer based approach could be built, but the lexical
transfer approach would provide alternatives, and these would be decided
upon using the existing rules developed through prior usage. The pure

- empirical approach can be bettered by far using lexical approaches.

8.134

UMIST CCL. The 'UMIST group ‘is located within the Centre for

. Computational Linguistics (CCL) which is a separate research and

teaching unit in the Department of Language and Linguistics. CCL was
created in 1979 and how has some 25 teaching research staff, 60
undergraduate students and over 30 postgraduate students. The Centre
was the first in Europe to provide an undergraduate course in CL, and its
recently established MSc course in MT is well known. Professor Jun-ichi

“Tsujii from Kyoto University joined CCL in 1988 and since then CCL has

developed strong research links with Japan, and is taking part in a number
of collaborative projects on Japanese-English MT and lexicography. It also
participates in ESPRIT and other projects in CL, MT, sublanguages and
terminology, CALL, information processing and text linguistics.
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UMIST's Views. - Parsers, lexicons etc at UMIST would not have been
developed without EUROTRA. On the linguistic side a vast amount of
formal monolinguistic research would also not have been done without
EUROTRA. The large English lexicon is reusable, but the grammar is
more difficult (each entry takes hours to complete). UMIST viewed
EUROTRA as essentially a research project. If it had been aimed at
development it would have been spread over fewer sites, with less. complex
management, shorter timescales, etc. = Communication was very
cumbersome. : : :

The approach to development amongst the centres was pragmatic.
EUROTRA transformed theoretical linguists into CL workers - very few
Centres had worked with computers. The competitive element between
the countries was beneficial. UMIST's Japanese connections would not

- have arisen without EUROTRA. MT was not acceptable in the UK in

1977. Alvey (1984) had already funded UMIST, and gave UMIST the
confidence CL was worth pursuing.
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~0yrgani’sation and Management -

9.1
9.1.1

9.1.2

9.13

9.14

Jhe EUROTRA Management.
Initially EUROTRA was run from DG XIII in Luxembourg with a very
limited team. Much of the technical planning work was carried out under -
contract by Professor M King and her team at ISSCO in Geneva until
1985. The offer to take the technical leadership by Professor Bernard
Vauquois of the GETA team at Grenoble was turned down, because the ,
work of his team was not seen as a suitable basis for the EUROTRA
development. So both the managerial and - uitimate techmcal pohcy _

 responsibility fell to the Comnnssxon s team in DG XIII.

The ongms of EUROTRA he ina meetxng of experts in I-‘ebrnary 1978.
The Council authorised the programme in November 1982, at which time

the Commission’s team consisted of two people. It is interesting to note
that the output of the study work that had been gomg on resulted in the

-first version of thé¢ Reference Manual being released in 1979 at the first .

annual workshop. This was three years before the programme was
formally authorised, and the work was supported by small study contracts

'from the Multn-ngual Action Plan programme budget.

Al

The Commission’s management team consisted of essentially one person
until 1981, two thereafter. The first Contract of Association was not
signed until June 1984, though it was not until Autumn 1985 that enough
were signed for the programme to be properly implemented. The Italian
and Dutch contracts were not signed until 1987. Meanwhile the
programme went forward on study contracts. No extra staff were made
available until 1986 when the DG XIII team was increased to six. In
addition, SdT, the translation service of the Commission who were co-
proposers of the programme, did agree to provide a number of translators
to the team. These eventually rose to 12, but only towards the end of the
programme after ST had made a special drive to recruit computational
linguists. Much of the team has now moved on to work on the LRE
programme. . ,

The running of the programme, in both management and scientific sense,

~ lay with the staff in DG XIII and in particular the team leader. Initially

there was a programme management advisory committee (ACPM) set up
in 1983 consisting of the government representatives, but they met
infrequently, and probably had little influence. The ambiguity in their réle
is apparent in their title, containing the words "management” and
"advisory”. It was replaced in 1985 by a Comité de Gestion et de
Coordination (CGC) with a broader remit across the field of linguistics,
and a Common Steering Committee (CSC) consisting of representatives
of the government signatories of the Contracts of Association. These

9.1



9.15

9.1.6

bodes had little influence over the technical direction of the programme

More influential over the technical conduct of the programme was the
Liaison Group, consisting of the Directors of the Centres together with th
Commission and normally chaired by one of the Directors. There wer
also numerous standing and ad hoc committees comprising staff from th
Centres and Commission as the central funding body. On occasion, th
Commission’s team leader used that power of decision against the view
of some of the Directors. The procedure was that a two-thirds majorit
was required in the Liaison Group provided that included the
Commission’s representative, who essentially had a veto. In importan
cases the decision could be referred up to the CSC. In practice th
governments sometimes nominated one of their Centre Directors as thei.
representatives on the CSC, so much the same argument - with the sam¢
outcome - would tend to be repeatec in the CSC.

Dual Réle of the Director. The Pannenborg Panel commented on the
insufficiently distinguished executive and principal réles in the
management of the proiect. The burden on the Director of the
programme would have been very considerable, even had he had adequate
support staff, which he didn’t have in the early years of the programme
The Director had both a managerial leadership réle and a technica
leadership réle. It would have been feazsible to split these réles, the
ultimate leadership falling to the managerial leader. (One is reminded o
the way General Groves worked with Professor Oppenheimer in the
Manhattan project.) Unless some entirely different organisation to run the
Commission’s language technology programme is envisaged (as discussec
in para 9.2 below), it seems inevitable that the main managemen
responsnbxlxty raust fall to the Commission. Management power lies where
the money is and though this was not as unambiguous as it should have
been because of the complex arrangernents with the national authorities
it was always clear who held the ultimate power. But it would have beer
feasible to have brought in such a techinical leader on some secondmen
basis or other, even though it might have been difficult to find a persor
with the right skills and reputation ir Europe at the time. For such :
prestigious programme the technical 1:ader must attract the support anc
respect of those technical people whe will work for him in the variou:
Centres. It would be sheer luck and bighly irprobable chance if amongs
the Commission’s staff was a suitably gualified man. In this case the
Director certainly won the affection and indeed respect of many of thos
in the programme, for his extremely hard work and devotion to th
programme, but he did not have the international techrical reputation tc
win their immediate technical regard. This made his rdle extremel
difficult. There is much experience in industry of how to provids
managerial and technical leadership in complex projects, by puttin
together the appropriate individuals supported by management boards a
appropriate. Such leadership has the power to lead constructively
including the important power to stop work when that is needed. Th
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9.1.7

Rl7:

9.2

9.2.1

Commission vshould have recruited a technical direégor fo; the programme
who would have gained automatic technical respect and leadership.

An Industrialist as Director? . The programme was clearly intended to lead
on to an industrial product, even if it was foreseen that a stage of research
would be required before the prototype was fit for industrial exploitation.
One might therefore consider that it would have required someone with
appreciation and experience of industrial objectives and market outlook.
The conflict between the research ambiance of the Centres and the needs
of the development aspects of the programme was always a problem.
However, in practice the expectation of a directly exploitable product
receded with time, so perhaps, by that time, a Director drawn from

~ industry would have been inappropriate. Such a man might well have

been in conflict with the research aspirations of the Centres. However, the
Commission should bear in mind the need for the Director of such a major
programme to have appropriate quahﬁamons and expenence In

- particular:

Where a programme is expected and intended to lead to industrial
exploitation, leadership should be placed with an individual with
appropriate qualxﬁcauons, reputation and, if possible, industrial
expenence.

An Agency?

The concept of an Agency outside the Commission to run a programme
like EUROTRA, and perhaps all of their programmes in the language
engineering field, was proposed by the Danzin Panel, and followed up in
a study by a panel under the chairmanship of Dr Coltoff. There are
obvious advantages: :

1) The Agency would be much freer to recruit staff as appropnate,
unconstrained by the inevitably bureaucratic conditions of service
of the Commission. .

2)  An Agency could move faster over contractual matters, etc.

3) There would be somewhat less need to balance the conflicting
interests, because the Agency would provide a buffer from the
national and regional concerns.

4) A good leader might more readily be attracted to the relative
freedom of an Agency.

However there are disadvantages:

1) The Commission might find that it could not delegate certain of its
powers. (It is possible to imagine the secondment of an

93



922

R18

9.3

9.4

94.1

R19:

9.4.2

-

appropriate Commission ofﬁcer to work in the Agency to ovcrcsme
this problem.) .

2) Programmes need the support of the staff of the Commission if they

are to win the continuing approval of politicians in the Commission,

. Council and Parliament. There is a danger that, without direct and

continuing involvement, the Commission’s staff would lose interest

and detailed knowledge about programmes they were sponsoring
through the remote hand of an Agency.

3) The selection of the body to run or become the Agency is a highly
politically sensitive operation, which can delay the start of a
- programme for an inordinately long time. The compromise that
might arise, in satisfying the conflicting political i interests, may lead

to a weak or constrained Agency.

It is difficult to advise for or against an Agency without considering the
specific situation of a particular programme. However, there are such
practical advantages that the Panel does recommend:

Serious consideratipn ~should always be given to the creation or
employment of an Agency whenever the establishment of a programme on
the scale and complexity of EUROTRA is in mind.

Bl‘o’ ol ] :

Considering the complexities of the EUROTRA programme, the
Commission and especially its leader, Dr S Perschke, achieved excellent
relations with the Centres. . There were inevitable conflicts from time to .
time, especially where matters of technical leadership were contested.

Staff

Initially, the Commission’s staff were grossly overloaded. It is a waste of
resources to fund such a programme and not provide the number and
quality of staff to run it adequately. Delays in initiating the programme
were excessive, at least in part due to staff shortages in the appropriate
part of the Commission, and the problems of recruiting staff with the
required skills. Conversely, towards the end of the programme there
seems to have been an excess of monitoring staff, who were able to add
little and occasionally created some resentment. These staff were also
involved in building up the LRE programme.

In establishing a programme of the cost and complexity of the EUROTRA
programme the Commission should ensure that it is adequately staffed,
especially in the difTicult early days.

In fairness to the Council and those involved in that decision, the creation
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of eight temporary staff to run the programmé was explicitly authorised in
the initial EUROTRA Council Decision of November 1982. It seems to
have been an administrative error that led to the delay in staffing the

programme appropriately.
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10.

Governments’ Réle

10.1

10.2

The Eurotra "Contracts of Association” mode of working is an unusual way
for the Commission of cooperating with the national governments. The
precedent lies in the way the European Fusion programme was organised.
It is claimed that the advantage of creating a partnership with the
governments, in the way that the Contracts of Association does, is that the
governments take a detailed interest in the programme if they are
contributing directly to the local costs of the programme. The
disadvantage lies in the complexity of dealing separately and in detail with
12 governments. It can also lead to some loss of authority, to those
running the programme in the Commission, if they are only providing a
part, perhaps a small part, of the funding.

The Start-Up Period

How did it work in EUROTRA practice? After some five years of
preparatory work the Council authorised the programme in November
1982. Yet it took until June 1984 until the first Contract of Association
was signed, until the Autumn of 1985 before sufficient Contracts of
Association could be signed to launch the main programme. A large part
of this delay must have been due to the problems of negotiating with the
governments separately. The legal departments in both the Commission
and the governments were said to have been the cause of much of the
delay. Thereafter, with a few exceptions, the relations with the
governments worked well. In some cases individual governments found it
hard to find the appropriate mechanism to act as their national agency; in
Germany it was the science ministry, BMFT; in the UK it was the industry
ministry, DTI; in France it was the research agency, CNRS. It was in
France that the greatest problems emerged, perhaps because the French
government has itself been consistently a significant supporter of similar
work with its own funds. In some countries, like Ireland, it took some time
for the government to find the right mechanism for organising its own
contribution, and Ireland finally solved the problem by passing the
responsibility to the Dublin City University who handled it very sensibly
and effectively. Perhaps it was the German government who took the
most active interest in the programme, organising and funding work for the
annual meeting of all the Natural Language teams ih Germany including
the EUROTRA teams. This created an information exchange within the
country, and served to lessen the tensions in the teams outside
EUROTRA. In Scandinavia there are regular meetings of the NLP and
MT research workers in which of course the Danish EUROTRA Centre
participates. But these meetings stem from the academic research workers
themselves.
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Management Committees

During the running of the programme the governments formally interacted
with the Commission through the CGC commitiee, formally the
Management and Coordination Advisory Committee {CGC-12), or through
the lower level Common Steering Committee. In the early years the
programme was an independent entity outside the Research and Technical
Development Framework Programme. It was sponsored by both DG XIII
and SdT, the Commission’s translation service. Then in September 1987
the second Framework Programme was authorised, including the
EUROTRA programme. As with all other programmes under the
Framework, individual Council Decisions are required for each
programme, but they adhere to a common pattern over matters like
management committees, etc. The Contracts of Association procedure
remained in place for EUROTRA, but probably the governments came to
see the programme more in terms of the standard mechanisms for
Framework Programmes.

Governments’ Influence

There were delays between one phase of the programme and the next
when authorisation ran out. The Commission had to find ways of keeping
the Centres going over the interim, with the cooperation of the
governments. But, basically, the programme ran smoothly as far as the
involvement of the governments was concerned. One can see their
influence, along with the Pannenborg and Danzin reports, in the shift to
open up the programme to new participants, and in the move to cost-
shared projects. The tightening of the control over the authorising of the
moving on to successive stages, and the external reviewing of the work, is
also noticeable.

105 Conclusions

105.1

10.5.2

Had the normal cost-shared projects been established as the way of working
the participation in the programme would probably have been concentrated
in a few countries, and the Centres would not have been established in those
countries where direct government intervention was required in order to get
them set up. Thereafter it was right to shift to a more open, more competitive
approach.

In the early stages the governments were certainly much more directly
involved than in the more normal way of Commission programmes. But
thereafter there does not seem to be much indication that the governments
took a greater interest in the programme than they do in other
programmes under the Framework Programme. Some governments take
an active interest in cost-shared programmes, in order to encourage local
participation and coordination with national programmes. So, after the
start-up phase, there seems little advantage in the added complexity of the
Contracts of Association process.
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11.

The Future

11.1  Strategy for the Future (C&R)

11.1.1

EUROTRA Achievements. There are lessons to be learnt from EUROTRA
for the future nature and organisation of Language Engineering support
by the Commission. It was very imaginative and, indeed, brave of the
Commission to propose the EUROTRA programme and of the Council to
approve it. If it did not achieve its ostensible objective, it most assuredly
had a great success in stimulating computational linguistics in every nation
of the Community; in bringing the participants together in an outstanding
example of cooperation between the nations; and in providing material
such as the nine Language Specifications that will underpin both academic
and industrial work for many years to come.

11.12 The Community’s Need. The original Council Decision of 1982 rightly

11.13

recognised that the multilingual nature of the European Community is
both of "high cultural value", and at the same time, "an obstacle to closer
ties between the peoples of the Community, to communications and to the
development of the internal and external trade of the Community”. This
is certainly as true today as it was ten years ago. Indeed, with the
likelihood that the Community will be enlarged to contain a further five
or more languages before the current decade is out, it could be said that
the need for the developments of language technologies to be brought to bear

‘on the language barrier of the Community is more urgent than ever.

The Commission’s Need. The size of the language problem facing the
Commission itself is immense. The cost of translation to that body
probably exceeds 150 Mecu per annum. The hidden cost, in the failures
of full communication, and the delays inherent in a system where
translation is required but only available in due course, dwarfs the direct
costs. Yet there can be no doubt that technology can serve to reduce
these problems, not by glamorous total automation, but by attention to
machine assistance for the human translator and the provision of an
integrated document handling system, where language aids are provided
wherever they can be of help to the users of documents, whether they be
translators or other Commission staff.

11.1.4 Machine Translation. The failure of the EUROTRA programme to create

a "machine translation system of advanced design" must lead to the
question whether further work today would have any better prospect of
success? While the accumulation of knowledge and experience is steadily
improving the performance of machine translation systems, it would be
repeating the error of the original Council Decision to assume that
progress has reached the point where even a "system of advanced design",
built with today’s technology, would make much improvement to general
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11.1.5

machine translation performance. Human .post-editing will remain
essential if good quality general text translation is required. Until, at some
time in the future, systems are capable of handling semantics drawn from
much more than the single sentence without human assistance, Machine
Translation will be incapable of producing good translation. However, it
would be to follow error with error to deduce from this that technology cannot
contribute significantly to the language problems of the Community. Even in
the extremely difficult machine translation field, technology in the form of
specialised integrated document processing equipment, "Translators

- Workbench”, will achieve significant improvement in efficiency. If the

doubling of output that has been achieved in well attested applications of
such workbench technology in the USA were to be achieved by the
Commission’s translation service the consequent savings would be worth
some 75 million ecu per annum in translator time, and probably far more
in the value of a faster document turn-round. Moreover there are many
opportunities in the Community where niche markets and sub-languages
can be successfully tackled by machine translation technology. When the
EUROTRA programme was being planned the Commission’s Systran
systemn had not come into serious use by the translation service. But it was
most unfortunate that there was so little cooperation with the translation
service for it might have had a beneficial influence over the whole
direction of the EUROTRA work.

The Commission should concentrate on Machine Assisted Human
Translation, on aids to the translator, while continuing to support longer
term research that will improve automatic translation.

Wider Fields of Language Engineering Application. If the Council was
wrong, in 1982, to concentrate on the creation of a machine translation
system instead of a system to improve the efficiency of the translator, it
was not wrong to invest in computational linguistics and Natural Language
Processing. There afe many other applications- of language technology,
beside machine translation, most easier to tackle and some addressing
large markets. Monolingual as well as multilingual topics should be
addressed. By far the largest is thought to be for the retrieval of
information, where the spread .of databases available over networks is
creating a market for natural language interfaces, making it easy to obtain

- specific information in a natural way, in the language of one’s choice. Text

11.1.6

editing tools, and the creation of precis of text, are seen as other
poteutially large markets. In conjunction with speech processing there is
a developing market for adaptive-dialogue database access systems, and
eventually, when the technology improves, for systems that enable the user
to talk and dictate to his computer.

Industrial Participation. The participation of industry in EUROTRA, even
in the last phase, was disappointing. To encourage exploitation and to
stimulate interest in language technology in industry, it is desirable to
‘devise programmes that will be attractive to industrial participation. It
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11.1.7

11.1.8

11.1.9

112

11.2.1

must be an objective of the next phase of the Commission’s Language
Engineering Programme to repeat the success in stimulating work in the
academic community, but now also directed to the industrial community.
This will inevitably require projects where the market application is clearly
in view and where user participation can be encouraged.

Scale of the Programme. The language problem is one of the most
important facing the Community, both for economic and for social reasons.
The very large cost to the Commission is a measure of the wider cost to
the Community. EUROTRA has demonstrated the importance that every
nation, whether large or small, attaches to its language, for language lies
at the heart of a nation’s culture and past. The investment that the
Community should be making in language technology should be
commensurate to the impact that it could make to the language challenge.
Yet the investment being made by industry in developing and using the
technology is still relatively small, perhaps because the problem is
perceived as being too difficult. Yet the evidence is that technology could
have a major impact. The responsibility lies with the Commission to step
up its investment, both in aiding the development of the technology and
in making direct use of it in its own offices.

A programme of investment in the stimulation of technology should not
move too far beyond the Community’s capability to provide qualified
human resources to tackle it. This means that the Commission should be
planning to steadily ramp up its investment, aimed especially at increasing
the competence of industry to work in this field, while maintaining the
academic capability that has been developed. Attention should also be
given to stimulating the use of language technology in mdustry, commerce
and government.

Advances in Computing Technology. Before outlining work for the future
it is worth remembering that computing technology moves on apace, ina -
way that impinges on the work of NLP and MT. In Appendix 10 Professor
Dr Hartwig Steusloff suggests how current advances in parallel processing
hardware, in Al techniques, and in the Object-Oriented approach to
computing, should be taken into account in future MT work.

p Organisati

Competition and Cooperation. One of the achievements of the EUROTRA
programme was to create a strong network of computational linguists
across the Community. There is a danger that changing to a competitive
individual project basis will cause this network to decay. This would be
very regrettable because the subject is peculiarly one in which one team
can benefit from interaction with another, one language base learn from
the understanding of another. Steps should:be taken to ensure the.
network is maintained, and indeed extended to embrace all the language
engineering experts in the academic world and industry, whether they are

11.3



involved in Community supported projects or not. The ELSNET may form
a basis for this, but perhaps a mechanism more specifically directed to
language engineering is required. @~ The EAGLES standardisation
cooperation will also help. This is discussed in Chapter 6. What is
required is a balance between competitive cost-shared projects of the ET10
or LRE type, but complimented by actions to focus and coordinate the
work. _Projects grouped in "focused clusters” round technology and
language themes proved a successful approach in the final stage of
EUROTRA.

11.2.2 Programme Management. The arguments for creating an Agency to run the
language engineering programme were rehearsed in Chapter 9 above and
will not be repeated here. The important point is to place the leadership
on one who has the appropriate experience and motivation to keep the
market always in mind, backed if necessary by appropriate technical
experts with the intellectual prestige to give ready leadership.

113 The Immediate Need

11.3.1 Exploitation of EUROTRA work. Having built up a considerable body of
material and expertise it would be folly to allow it to disappear without
exploitation. It is very unfortunate that some of the EUROTRA Centres
have potential users of their technology and skills, but need some support
to get the EUROTRA work applied to the users’ field of interest, at least
to the point where those users can assess the exploitation potential. The
current Commission schemes, such as SPRINT and VALUE, do not seem
appropriate or large enough to provide support. There should be an

- "exploitation scheme" specifically linked to the Language Technology field
to help with the follow-up of EUROTRA work but also LRE, etc. In
practice this might be a sub-set of the limited vocabulary market
applications programme outlined above in 4.6.11 - 4.6.14, or the wider
applications programme proposed in 11.4.4. below. It should be a priority
to set up a study of the exploitation of all the EUROTRA property and
work to establish where help is needed and can be most effective.

1132 Exploitation via ALEP. Work should continue to transfer the grammar and
dictionaries of EUROTRA to the ALEP system. If appropriate, a new
revised and updated version of the Reference Manual and the Language
Specifications should be issued.

1133 Maintain the Network. Action needs to be taken to continue the
collaboration of the EUROTRA community, widening it as appropriate.

113.4 Continuing Research.  Research should continue in the academic
community, both to continue the language rule development pioneered in
EUROTRA, and to widen the technological approach to solving the
problems of language engineering. Some of the priority topics for research
are discussed in Chapter 4.6 above.
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. 114 A Broad Based Language Technology Programme

114.1

Inter-disciplinary Attack on NLP. A broad based programme is required,
which will need an inter-disciplinary approach, firmly based on practical
solutions that will make an input on the users’ real problems. The Panel
welcomes the Commission’s activities to consult widely on the technical
content and applications for a future programmc The elements of such
a programme are outlined below:

11.42 A Technology Assessment Programme. This is a field where a team of

technology assessors, experienced in what used to be known as operational
research techniques, should be established to explore potential market
opportunities in the Community. They would be tasked with exploring
potential opportunities, assessing what technology development and
training is required, and giving wide publicity to the resulting reports. This
would serve to stimulate the market as well as directing research to the
practical needs. ~

11.43 Lexical Resources. An attack is needed on the task of building up

machine-based dictionaries and termmologlcal databases for all the official
Community languages and language palrs, to provide lexical resources for
many of the NLP and MT projects now in Europe and for years to come.
This major programme will need to be preceded by a careful study of the

- structure and specifications to ensure pOrtability and wide applicability to
* different system architectures. This is a major and probably long lasting

programme, where the cooperanon and participation of many of the on-
going NLP commercial pro_|ccts should be sought. Indeed a major
customer and cooperator in this would be the Commission for its own
requirements. The programme will require the building up of the
lexicographic expertise required in many of the languages. A distributed
workforce but centrally coordinated, on the EUROTRA pattern, w111 be
required.

11.4.4 An Applications- Programme.  Rather than tackling head-on the

unconstrained machine translation market, an applications programme
should be established aimed at markets where NLP technology can be

- most effective. The systems approach must always be adopted, addressing

1145

11.4.6

the ultimate users’ real problems and needs in a practical way. Markets,
narrow in scope but not necessarily in magnitude, where the advantages of
restricted grammars and dictionaries can provide effective solutions, should
be tackled as a priority.

Such applications should be very practical in approach, but rhay serve to
pull through enabling technology that needs R&D to enable or improve
the application work.

Commission Projects Scheme. It is particularly appropriate to base
applications and R&D projects on the Commission’s own needs. There
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should be a small internal "Operational Research” team actively seeking
market opportunities in the umguagc Engmeenng field within the
Commission’s own work. The promising opportunities should be followed
up with development projects, where it would be appropriate to provide
full fundmg at least for the study phases. Within the translation field a
priority should be to equip the Commission’s translators with a fully
integrated document handling environment and "Translators’ Workbench".
The use of corpora matching techniques, especially when attacking the sort
of repetitive tasks often required within the Commission, seem especially
suitable to the Commission environment. :

11.4.7 Enabling Research. Havmg built up a competent academic computauonal

linguistic research community it would be the hexght of folly to let it decay
away. The field of computational linguistics is still relatively young, and
there is much applicable and enabling research to be carried out. A multi-
disciplinary approach will be essential, and links to the international
research community should be encouraged. While such a programme will
inevitably be largely based in the academic and associated non-profit
institutions of the Community, such as the EUROTRA Centres, it is
important to bring in industrial participation wherever possible, if only to
provide monitoring of the work from the industrial viewpoint.

11.4.8 Training Programme. EUROTRA has been very successful, seen as a
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training and technology transfer programme. There is a continuing need
for a training scheme, specifically oriented to students who may already be
in industry or commerce, potential Gsers of Language Technology as well
as suppliers of the technology.

I ional Collaborati

The subject of language engineering is difficult and universal in its scope.
There is everything to be gained by cooperation across national frontiers
wherever skilled resources are available to make cooperation of mutual
benefit. Of its very nature, linguistics is a subject that benefits from a wide
perspective, of languages and linguistic usage; and of disciplines ranging
from fuzidamental logxc through computer science to linguistics and
philosophy. In supporting research work, the Commission should ensure
that the applxmnts demonstrate an apprecxatlon of the international state
of progress in their field.

International cooperation should be encouraged, in particular with centres
of expertise in the USA and Japan. Topics like system performance
measurement and standards are particularly appropriate for initial steps
in collaboration.
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116 Cooperation with the Commission’s Translation Service |
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As has been pointed out in various places in this Report, the Commission
is a major user of MT and it is most unfortunate that there was so little
cooperation with the Commission’s translation service, especially over the
dictionaries. This must not be allowed to happen in the future.

In any future work in MT, the Commission should ensure there is close
cooperation with the actual work and needs of its own translation service.
The opportunity will arise, due to the need to re-engineer its Systran
system. The lexical resources programme proposed above is an ideal
vehicle for close cooperation.
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Appendix 1|

FINAL EVALUATION OF THE EUROTRA PROGRAMME
" TERMS OF REFERENCE

L2 agxgggum:

Article & of the Council Decision 90/064/EEC of 26 \Iove"xoer 1990 acopting a specific pro-

gramme concerning the preparation of the develooment of an operatmnal Eurotra system stipu-
lates that:

*1. During the first qua:"rer of 1993, the Commission shall conduc: through a panel of in-
dependent experts an evaluation of the results achieved and shail send the panel’s report
and its comments on this subject to the Eurspean Parliament and the Council.

2. This report shall be established having regard to the objectives set out in Annex I and
in accordance with Acticle 2 (2) of Decision 37/516/Eucatom, ESC.°

The above-mentioned Council Decision is the last of a secies of five ;-

Eurotra was :nitially adopted in November 1932 (32/752/EEC). In November 1986
(86/591/EEC) Cauncil aporoved the extension of the programme to Scain and Poctugal ; in June
1988 (38/443/EZC) the transition to the third phase was decided  aad in November 1989
(89/410/EEC;) :ne integration of Eurotea in the 2ad Framework Programme.

[n acdition, Eurotra has been the subject of four reports of the Eursgean Pacliament : Adam
(1981). Pinto (: 936) Desama (1939), Desama(l990) -

The progrumm-: =as been evaluated twics by panels of mde"e'tde'u exgerss : 1987 by the Pannen-
Sorg Commit:22 and 1990 by the Darnzin Commiczes.

Tae {craseen 2valuation should fuilll two comple::e:mry {uncticns:

it shouid appreciate the achievements of the programme in the »2ars 1991-1792 or. more
preciseiv. in the period after the last evaluation. i.e. 1990;

it snou.2 appreciate the outcome of a programme (c*.mg- of s:z:2) which was conceived

in the i2:2 seventies and has lusied ten years. Tnis appiies bot® =0 the scieatific and tech-
nical 2ng (o the policy aspects.

Furthermore .t should appreciate the way in which the recommendaticns of the Pannendorg and
Danzin repor:s have been takena into account doth in the 1991-1992 jrogramme and in the
follow-up programmes (LRE in FP-3 and the pr2garation of a strategic .ragramme in FP4).

Al.l



, 2
The Council Decision formulatés in its preamble quite precisely and realistically the expectatios
of a programme with a duration of two years and a budget of 10 million ECU in two whereases :

“whereas this programme should lead to the development of a high-level scientific prot
" type in the field of automatic translation®
? v
“whereas addmonal efforts will have to be made by the Community, the Member Stat
and the European industry to reach this objective” [i.e. an operational Eurotra system]

It is, therefore, important that the evaluation takes into account the objectives set out in Annex
of the Council Decision and in the programme of work agreed upon with the Eurotra adviso

committee, rather than taking some hypothetical Eurotra system ready for practical applicatio
and commercial.isation. v

| The elements of the programme of work subject to evaluation are articulated under three hea

(a)  work carried out by the national research teams under the contracts of association whi
includes:

- the monolingual and contrastive research (including pubhcauons. working p
' pers etc.) and its unpact on the qualitative performance of the Eurotra prot
- types .

in particular its qualitative performance
compared to the prototype which was available to the Danzin Panel in 1990;

- the use and the impact of the funds earmarked for grants;
- o the contribution of the two national teams which did not directly participate

the implementation of the prototype: Ireland (terminology) and Luxembor
(documentation and software test and reference centre and clearing house)

(b)  the shared-cost projects:
E‘f-lO/’SZ (migration of Eurotra grammars to the new formalism)
ET-10/75 (collocatior.:)
ET-10/51 (general vocabulary definitions)
ET-10/66 (temmolow 2finitions)
ET-10/63 (probabilistic methods)
ET-10/61 (formul seman:ics for discourse)
(c) the work fully ﬁnaneed from EC funds in preparation of the follow-up programme, e'
cially in view of creating a common platfcrm (methods. tools. resources, standards).

concerns in particular :

- the definition study for a new formalism and software environment an
prototype implementation (ET-6, ET 9 projects);

. the feasxbdxtv study concerning the reusability of lexical and terminologic:
sources (ET-7) and its lmpact on the actmues aiming at standardization.
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In general, this part of the evaluation should investigate :

. how far recommendation from the two previous evaluation reports have been unplemcnt-'
ed; )
- the progress made during the reference period both with regard to the S&T cbntem and

the management of the programme ;

- how far the starting conditions for follow-up programmes have been improved.
2. THE GENERAL EVALUATION OF THE PROGRAMME

(a) _Impact

On the whole, Eurotra has lasted ten yeacs with an over-all budget of 37.5 million ECU. Although
this is a relatively modest amount (if compared with other IT related programmes), in the field of
linguistics it is the first EC funded programme and the biggest single project ever in Europe.

The existence of Eurotra has undoubtedly had some impact on policies and activities both at
Community and national level in the EC and outside, especially in the USA and Japan.

The evaluation should therefore compare the situation of MT and NLP related policies and ac-

tivities of, say, 1980, when Eurotra was first presented to Council and European Parhament. and
the end of 1992.

{ b ) __Awa reness

One of the reasons for the considerable delay in the adopnon of the Eurotra programme (from
June 1980 when the proposal was submitted to Council and Parliament to November 1982) was
the lack of awareness - at the policy and decision making level - of the importance of language

problems for the Community, and also of the understandmg of the role, the EC should play in
this domain.

The delays in the initial decision, and the subsequent decisions and scrutiny by the European
Parliament and external evaluators (five Council Decisions, four Parliament reports, two external

evaluations) are certainly disproportionate to the size of the programme. but they may have had
- some positive side-effect

The evaluation should assess to which extent the discussions concerning Eurotra have con-
tributed to the increased awareness of the policy and decisior: makers both at Community and
national level, and to the definition of the role of the EC, especially with a view to the future.

(c) Level of activity - Cohesion

.

When Eurotra started; the level of activities, both in MT and in NLP in general was relatively lcw
in all of Europe and very unevenly distributed in the Member States.

The evaluation should assess how Eurotra has contributed to the general increase and balance of
activities and expertise and international cooperation in the EC, and created the possibility of
starting new activities outside the Eurotra context

In particular, the evaluation should consider two aspects:
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-at the academic level, the creation of institutes especially for the participation in Eurotra, thei
scientific status and reputation and ability to survive after the end of the programme and th
impact of Eurotra on the creation of other institutes, jobs and the adaptation of university cur
ricula ‘ o

-at the industrial level the influence of Eurotra on industrially and cbmmercially oriented project
'such as METAL or EUROLANG

(d)_Scientific and technical imp

If one counts the preparatory period which started in 1978, Eurotra has existed 14 years. Durin
this period, especially research activities have made considerabie progress outside the project.

The evaluation should examine to which extent research activities in Eurotra (which has been

relatively closed community) anc outside have interacted and influenced each other and the in
pact Eurotra had on computational linguistics in general. |
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Appendix 2

Membership of Review Panel

Sture ALLEN

1928 Born Gc‘:‘)teberg

1965 Fil. Dr. Scandinavian Languages, University of Goteborg

1972 Professor of Computational Linguistics, Swedish Research Council
and University of Goteborg

1980 One of the Eighteen in the Swedish Academy

1980 - 1986 Vice-Rector, University of Goteborg

1986 Permanent Secretary of the Swedish Academy

Publications (Selection)

Graphemic Analysis as a Basis for Text Editing 1 - 2, DlSS 1965

Natural Language Processing (Ed.) 1970

Frequency Dictionary of Present-Day Swedish 1 - 4 (with others) 1970 - 1980

Text Processing, Proceedings of a Nobel Symposium (Ed.) 1980

A Dictionary of Swedish (with others) 1986

Possible Worlds in Arts and Scrences. Proceedings of a Nobel Symposmm (Ed.) 1986

Brian OAKLEY

1927 | - Born London

1950 MA in Physics, University of Oxford

1950 - 1969 Research in microwave devices, real-time and control systems, TRE
' ~ RRE, RSRE, Malvern, UK

1969 - 1979 Department of Trade and Industry. Computer Industry. Research

Policy

1979 - 1983 Secretary, Science and Engineering Research Council

1983 - 1987 Director of the Alvey Programme

1987 - Director, Logica Cambridge

Brian Oakley worked on computer systems from the mid 19503 He has been much
involved with academic/industrial cooperation. He was a member of the ESPRIT
Management Committee from 1983 and then of the ESPRIT Advisory Committee until

1992. A2.1



Alessandro OSNAGHI

1940
1965
1966 - 1968

1968 - 1974

1974 - 1984

1985 - 1986

1986 - 1988

1988 - 1989

1989 - 1991

1991 - present

Born Milane
Politecnico of Milano, MS Nuclear Engineering

University of Bologna : Assistant Professor of Nuclear Electronics.
Research activities on Fast Signal Processing

Montedel, Milano : Manager Software Department. Responsible for
the development of the system software for the first Italian
minicomputer

Olivetti, Ivrea : Director Software Technology Division. Responsible
for the architecture and system software development of the Olivetti
minicomputer line of products

Unix Europe Ltd, London, UK : Managing Director

Olivetti, Ivrea : Corporate Development and Product Strategy,
Director Software Strategy

Olivetti Information Services (OIS), Milano : Director Software
Technology

. Olivetti Systems & Networks, Ivrea : Director Education Centre

University of Pavia : Associated Professor of Computer Assisted
Engineering

Independent consultant in the field of Information Technology.

Alessandro Osnaghi worked on system software development from 1968. mainly in the
area of operating systems. He has also been involved in developmg business strategnes
in the software technology area. He has covered senior executive positions in a major
international company. He has been teaching Operating Systems from 1972 to 1989 at
the Computer Science Department of the University of Milano.

Iain RAE
1953
1977

1977 - 1980

1980 - 1982

Born Yorkshire

Mathematics degree from Leicester University, - PhD in
Magnetohydrodynamics with Pilkingtons Ltd from Keele University

Mathematics teacher, Loughborough Independent School

Research Fellow, Solar Physics, University of St Andrews
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1982 - 1983 British Aerospace, Hatfield, radar, millimetric.and infra-red imaging
analysis, and missile aerodynamics modelling

1983 - 1988 Scicon Ltd. Imaging consultant, manager environmental modelling
group, software coordinator for UK Department of Environment
radioactive waste management modelling work

1988 - Logica. Business development and project manager in process
industry, and later open systems group, also working with speech and
language systems division

Jean ROHMER

1948 | Born France

1970 Ingenieur in Applied Mathematics, Institut Polytechnique de
Grenoble ‘

1976 Docteur Ingenieur, University of Grenoble

1980 Docteur d’Etat es Sciences, University of Grenoble

From 1970 to 1980 Jean Rohmer was a researcher in public laboratories : IMAG
Grenoble, and INRIA Paris. He worked and published about multiprocessors, database
machines and text retrieval machines. -

In 1980 he joined Groupe Bull, where he created the Artifical Intelligence research
department, conducting work on logic programming, knowledge representation and
natural language. He personally contributed to the fields of deductive databases and
symbolic parallel processors.

Since 1987, Jean Rohmer has managed CEDIAG, the Bull business unit in Al,
developing commercial products and services in various fields of Al.

From 1982 Jean Rohmer was instrumental in the early phases of preparation of the
ESPRIT project.

Hartwig U STEUSLOFF

1937 Born in Gelsenkirchen, FRG

1977 Doctorate in computer science at the Technical University of
' Karisruhe, FRG

1987 Professor at the Department of Computer Science of Karlsruhe

Technical University



H U Steusloff is director at the Fraunhofer Institute of Information and Data Processing,
Karlsruhe, FRG, and Institute of Applied Research in Computer Science for applications
of computer systems in production. Main working areas are hardware, operating
software and languages for real-time computer systems, including data bases and artificial
intelligence.

His scientific and teaching activities are concerned with computer architectures for

parallel processing and the supporting software components such as communications
systems and systems engineering.
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Appendix 3

Visit Schedule

From the outset the Panel set itself the task of understanding the work of EUROTRA

and the views of the EUROTRA community. It was agreed that a series of visits should
be held to the EUROTRA Centres, to the Commission, to selected EUREKA, ET-10

and LRE organisations.

In addition, views were sought from peers in the field, from governments, and from
colleagues.

The various visits undertaken within the period of the EUROTRA evaluation are
summarised here, together with a brief listing of meeting inputs/outputs and attendees.

Files of all material generated during the study have been retained in Logica.



Yisit Schedule Table (This table surnmarises the visits made by the Panel during the EUROT RA Réview period.)

Location

BO, ICR

Date Attendees Papers input / discussed Meeting output
CENTRES
Essex 21.10.92 Louisa Sadler, Doug Amold Q response Visit repo
80, 1R, ICR P Hieport
UMIST 21192 Juan Sager, Harold Somers, Paul Bennet, Bill Q response Visit report
Black, Tsujii Jun-ichi, John McNaught
BO, ICR
Dublin 6.11.92 Jennifer Pearson, Lesley Davis, and colleagues Q response Visit reporf
‘ (Dublin City University), Denis Toomey (BOLAS)
| BO, ICR
Saarbriicken 16.11.92 Johann Haller and Jorg Schiitz - IAI, Jirgen Q response Visit report
Wedekind - Univ Stuttgart, Birte Schmitt and ‘
Wolfgang Weiflenberg - Univ Berlin, Heinrich
Billing BMFT, Darmstadi
SA, HS
Leuven 17.11.92 Ineke Schurman, Frank van Eynde Q response Visit report
: BO, ICR . Leuven papers :
Kgbenhavn 17.11.92 Bente Maegaard, Ann June Sielemann, Uffe Sonnc | Q response Visit report
Svendscn, Anna Braasch, Nicls Jaeger, Annelise
Bech, Lina Henriksen (CST) and Viggo Hansen
(PaTrans), SA, HS :
Barcclonay 17.11.92 Nuria Bel Barcelona Q response | Visit report
Madnd JR Madrid Q response
Paris TALANA 20.11.92 ;.aurcnce Danlos Talana 2-page summary in lieu Q | Visit report -
; R : :
Torino Dima /Pisa |25.11.92 Cesare Oitana (Turin), Antonio Zampolli (Pisa), G.Dima Q response Visit report
' Luca Dini, Marco Buscaglione (Fiat)
AQ, BO
Luxembourg 27.11.92 Tom Gerhardt Q response Visit report
, BO, ICR
Uurecht 4.11.92 | Steven Krauwer Q response Visit report
BO, ICR
Liege . 4.1.93 Jacques Noel Q response Visit report
BO, ICR Liege papers
Athens 22.01.93 ﬁmf g Carayiannis and colleagues Q mpohse -
, S, BO :
Lisboa / Porio 18.01.93 Maria Helena Mateus and colleagues Q response -

R-3-L.



OTHER

Coling 24.1.92 See below + BO Papers from BO, NV
Meelingl 25992 | Panel, CEC [Ref EWP1) List of LG Members Meeting 1 Minutes
Luxcmbonrg ' Agenda : 1) ToRs, 2) Introduction to Eurom. List of EAC Members

3) Pannenborg / Danzin reports, 4) Panel's Work | Eurotra Summary SP

Programme, 5) Questionnaires, 6) Visit Schedule,

___17) Meeting Schedule

Serge Perschke 12.10.92 ls(l;R IG Questionnaire for SP Report input to Meeting 2
Meeting 2 19.10.92 = | Panel, CEC, [Ref EWPQI , Pannenborg/Danzin Summary | Meeting 2 Minutes
Luxembourg Agenda : 1) Minutes, 2) Panel activities, 3) Shared | Summary ET-10 projects

Cost projects, 4) Eurotra Costs, 5) LRE, 6) Nino Varile Coling Summary )

‘ Danzin/Panncnborg, 6) Mondorf Consolidated Costs Eurotra
Liaison Group 27.10.92° ] LG (see below) - Minutes
Luxembourg BO, ICR :
PE Luxembourg 28.10.92 | Neil Simpkins, Gordon Cruikshank, Marino - Visit report
. Grocnendijk; BO, ICR N :
Beigium Science 17.11.92 Monique Meent ‘ . Visit report
Policy Office, BO, ICR
Brusscls
BIM, Brusscls 17.11.92 David Sedlock - Report from BO/ICR
- BO, ICR
UK DTI, London 16.11.92 ggwl CGémgan. Peter Rothwell Questionnaire Noies from BO/ICR
1BM France, Paris  [23.11.92 | Jean-Marc Langé - Notcs from BO/ICR
‘ BO,ICR :
SITE 23.11.92 Bemard Sitei - Notes from BO/ICR
Paris BO, ICR, JR
Mecting 3 27-29.11.92 | Panel, CEC, Central Team, Expens [Ref 2ZWP3] | DEMO and handouts Minutes for Tom Gerhardi
Luxembourg / - | Theme : analysis with input from peers | LRE Summary ET-10 minutes
Mondorf ET-10 Summary Visits minutes
f_ :(27.11) 1) Meet with Lux Team, 2) Ceniral Team Discussion Frans de Bruine minutes

ALEP, 3) ET-10, 4) DEMO (28.11) 5)Visit - Experts minutes

Reports, 6) Q Analysis, 7) Org & Mgmt, 8) Panel closed session

Expents, (29.11) 9) Panel Discussion minutes
Meeting 4 14.12.92 Panel, CEC [Ref EWP4] Conclusions & Recommend’s Meeting 4 Minutes
Luxembourg ‘ , ELSNET contacts

‘ llicview :‘f %ﬁwe Erkiilo work
eview ramme
~ ALED Pagers

Serge Perschke 5.1.93 !sl‘()) (ol gl!im Draft Repont Amendments to Draft
Meeting 5 25.01.93 Panel, [Ref EWPS] Draft Report Amendments to Draft
Brussels Frans de Bruine

A.3xy.3
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Serge Perschke 29.01.93 SP(+CEQ) . Draft Report - Amendments to Drafi

PANEL -
Brian Oakley (Chairman), Sture Allén, Alessandro Osnaghi, lain Rae (Secretary), Jean Rohmer, Hartwig Steusloff

MEETINGS 1-5 ‘
Scheduled for the Panel, with prescntations from variuos CEC personnel.

CEC DGXIM-E Eurotra management (at time of review)
Serge Perschke (Eurotra 1978-), Frans de Bruine (Director), Jose Gasset, Nino Varile, Roberto Cencioni, Franco Mastroddi (advice).

CENTRAL TEAM (at time of review) i :
Lidia Pola, Anna Becker, Karsten Strgrup, Poul Andersen, Dominique Groenez, Achim Blatt, Erwin Valentine

LIAISON GROUP (at time of review) . .

Cesare Oitana, haly (It); Paul Schmidt, Germany (D), Laurence Danlos, France (Fr); Jennifer Pearson, Ircland (Eire); Tom Gerhardi, Luxembourg (L); Maria
Gavrilidou, Greece (H); Paul Bennett (UK); Steven Krauwer, Nederland (NI); Paulo Alberto, Portugal (P), Ineke Schurmann (Leuven), Archie Michicls (Licge),
Bclgium (B); Benie Maegaard (Chairman), Annelise Bech, Danmark (Dk); Nuria Bel, Spain (E) + Serge Perscke (SP), Jose Gasset, Nino Varile, Poul Andersen,
Karsicn Strorup (Commission) o

COLING 92, NANTES

Experts :
Prof Eva Hajicov4, University of Prague, Deputy president International Comitice of CL
Picrec Isabelle, Dept of Communication, Canadian Government "
Gregor Thumair, Manager, Siemens METAL icam
Prof Alun Mclby, Brigham Young University CL expen

Eurotra observers ) ' o

Nuria Bel, Barcelona University; Bente Macgaard, CST Copenhagen; Louisa Sadler, Esscx; Prof Antonio Zampolli, Pisa University; Nino Varile, CEC

Experts ; '

Antonio Zampolli, Pisa. Not dirccily involved in Euirotra - intercst is CL in general. In particular last year the feasibility of tools and natural resources;

Steve Pulman, SRI. Direcior of SR International in Cambridge. Work in CL and formal methods. Also has position in Cambridge Univesity. Also

‘ the designer of Alep and working with BIM; : .

Bente Maegaard, Kgbenhavn Director CST. Doing Eurotra work and othe NLP work. Head of Danish Eurotra team and Chair LG since 1986;

Pierrc-Yves Raccah, CNRS. No connection with Eurotra. Working in Al. Interests include logic programming;

Maghi King, ISSCO, Geneva. Specialising in NLP. Involved with E. 1978-87. Semantics and MT, nowadays, running the Institute;

Jean-Louis Binot, BIM Advanced information ssing group head;

Tom Gerhardi, CRETA. With Eurotra from the beginning. Was member of Univ of Saarbrucken. in 1989 came to Lux as PM of the Lux team . Director
of new institute in Luxembourg; ~

Frank van Eynde, Leuven. " Involved since 1979 coordinating the Eurotra team at Leuven. Founder of centre for CL at Leuven.;






~ Appendix 4
- EUROTRA Questionnaire Responses

As part of the Panel review process, questionnaires were dcveloped and circulated to all
Centres involved in the EUROTRA work. The completed quesuonnaxres have now been
received from most Centres

From the ten questions askcd we have created tables of replies. Each table reproduées
the question in full.

Clearly, to copy each response for inclusion here would introduce a voluminous
Appendix, swamped by detail. On the other hand, filtering out comments in a selective
manner from particular questionnaire responses whilst introducing brevity, would neglect
some Centre’s comments.

We have chosen the middle ground. A Centre’s comments on each question have been
examined, filtered (using our judgement alone), and included. However, for brevity, each
entry is a precis based on what we believe is relevant or important. We have included
footnotes of explanatory remarks. :

- Finally, the purpose of this Appendix is to show points raised by the Centres in response
to our specific queries. The points must be read in the context of EURCTRA, and our
analysis elsewhere, and should not be. quoted out of context. Our interpretation of
points’ meaning may not coincide with the intention of a Centre. Where comments have
not been received, we have delved into the Final Reports. and extracted quotations as
appropriate. The full questionnaire responses remain on file for future reference.

Adl



1) Date start work by the Centre

2) Average amount of profcssnonal time, in man months, put into Eurotra by workers at the Centre over the period of
involvement a) senior researchers, b) postgraduate, ¢) others

[Editor's Note. Of all the questions, this one has been the most difficult to quantify. Many responses have given total
man months, which seem easier 1o estimate. /ralics are our estimates. Jan (Oct) work started before funds awarded. |

YV

3) Total value of funds received for Eurotra-related work from: a) CEC, b) National Government, ¢) Other

M/mths

Start Time Funds K ECU s
Centre senior postgrad Jothers CEC National Other
l.euven Oct 19841y 146.5 ) wul | 346(2) i@ 11593) 7470) -
Licge Apr 1986(1) |45 wial (2) 107 74 (2) 558 (3 14220 0
Kubcnhuvns Oct 1984 (1)) 1 person i3 person _l..T person ﬂ’ﬁ 1008 -
Barcelona | Jan (01987 | 70 400 30 2040(1) 872() 0
Madrid Jan (Dcc)1987 | 37 wonar? 234 ) o |97 @ wal? |- ‘ - -
TFrance 1988-(1) 172 470 ) - 50+¢3) 1112 ) 3336 (4) 255 )
Saarbriicken | 1985 (1) 360) 1ia? 1200 1otat? 2000 1wal? 1390 9488 -
Athens May 1985 480¢1) 1ol 360¢1) vl 12001 w1 1640 248 -
Dublin Dec 1984 192 wial? 66 wul? 72 wnal? 765q1) 180 0
Torino Duna | 1986(1) 150 101t 2)  |420 10101 2) | 36 sotal (2) 1241 0 6.5
Pisa 1986 30 1vtal (1) 300 1o1at (1) . | 36 1oral (1) 200 (1) - -
Luxembourg | July 1984 109 total 233 il 90 to1al 107 345 )
Utrecht Sept 1986(1) [ 12av (60100 | 124uv (748 100) [ 19 av (116 1) | 1737 1098 0
Lisbow/Porto | May 1987 (1) | 32.5 pu? 97.2 pa? 26 pa? 1920 - 120 -
Iissex Oct 1985(1) [ 1 in woughowm | 6-Y (a RAs 1w (n 12y | 1327.5 12575 0
UMIST Oct 19851 120 ) wal 160 RAs (2) 1 _ 690 (3) |m 3) 0
Totals 2000+ 8000 + 2200+ 22918 - 2()396 261.5

Editor's note.

The figures given here do not fully correspond with those calwldled usmg Commission information, and used carlier in this

Report. No attempt has been made to validate the figures nbovc
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um

(1) Also, advice during 1978-79; ET-4 (1980); ET-7 (1981); ET-10 & ET-10scm (1982); ETL-1, ETL-3 and ETL-4 (1983); ETL-5, ETL-8 (1984)

(2) 1984-90 (a 46.5, b 268, ¢ 93.2) 1991-92 (2 0, b 78, c 18)

(3) 1984-90 (952.7 CEC, 639.3 National), 1991-92 (162, 108). Excludes 1992-93 45K rcceived from CEC for training. Addmonally Leuven received 300K ECU for

- contributions 1o the development of software and linguistic specifications of gencral intgrest (1987-90), and 62K ECU for a project in (.ompuuuonal morphology and

lexicography 91-92,

Licge
(1) Talks in Scptember 1985 between Nancy and Licge
(2) Taking Prol J Noil (av 5%)/ Prof A Moulin (av 53%)/ Dr Archic Michicls (av 50%) as senior. T uking computcr officer as olhu

(3) Financial provisions Eurotra-1 1986/04/01 10 1990/12/31 750K ECU; Eurotra-11 19910101 10 1992/12/31 230K ECU; Total Y89K ECU. C(uupnsmg, 558K
ECU CEC, 422K ECU national governmient.

Koluulvn '
(1) Stuudy work 1981-1983 not inchded.

(1) This is the combincd Espaa figuse through 1 1992, and inchwdes ackdendum comracts. Buth the Umvusul.ul de Barcelona and Universidiad Autongnia «k. Madnd
Eurotra tcams are managed by Nuria Bel.

!'r!!!‘!‘\ . 4

(1) The work is currently centred in Paris under Professor L Danlos. This situistion was arrived it in 1988 when LADL and CELTA were moved w0 TALANA -
(rcatment Automatigque du LAnguage NArel) in Pacis Apart Trom L Danlos full-time, we lave estimated rescarch effon.

(2) Estimate only - biased on Final Repont for 1990. CNRS LADL (Laboratoire Autonittique Documentaire ct Linguistiquc) under Protessor M Gross were involved
in 1987. We have assumied 2 rescarch students and 1 Tull time professor. CNRS LLF (Laboratoire de Linguistique) under Professor A Culioli in Paris was involved
from 1985-1987- we have guessed the rescarch clion. CNRS CELTA (Cenue d’Eninles sur te Langage et la Traduction Avtomitigue under Professor G Bourquin in
Nancy have been involved since 1985. Professor B Viuguois Dircctor of GETA developed the MT protoype “Acinne” on which the fiest specifications fou i urolm
were based. The involvement of GETA ended in 1987. We have made assumptions about man cffort in all these.

(3) Additional funding over the period 1988/89 51 man months for individual consultants.

(4) This is the total for France since July 1985 through December I‘)‘)(). From Final Repont.

() The Umvcrsuy of Saarland staricd an MT project in the 1960s : this became the SFB 100 project fumlul I)y BMFT, CI. waork at this carly time took place in
Stutigart, Berdin, Hamburg and Biclefeld. The SFFB 100 weam hid been involved in Eurotea since the first mectings held in 1978. In 1984 the decision was taken (o
place the Eurotra tcam in Saarbriicken. The other Universitics offered subcontractors 1o Siavrbriicken (cg Bonn for terminology). The other Universitics set up allicd

- rescarch groups. In order to effectively manage the Eurotra work, the 1Al (Institute for the Socicty for the Promotion of Applicd Information Scicnce) was founded.

Athens / Crele , _
(1) At the stan of the Eurotra work there were two ceatres - Crete and Athens. Since 1989 the work has centred in Athens. Thesc figurcs are for Athens.

(2) There is a discrepancy beiween the Final Report and the Questionnaire. The latter states 2019 ECU from the CEC
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Dublin

(1) The Eurotra bechand team was mllully 10 the National Board for Scicnce and Technology. In mid- 1988, Dublin City Umvcmty luok over the work, and the new |
tcam was recruited in January 1989, Comprising 45K ECUs for training, 720K ECU CoA.

(1) Gmppo Dima has been actively mvolvcd in preparitions of Eurotra since 1978, through its participation in the workshops, writing of papers, cic., and
completing CEC ‘study contracts’ 1980-1984.
(2) Estimates taken from the Final Repont,

(1) Evrotra Pisia did not exist before the signature on the contracts of Associition.-However, Professor Antonio Zampolli actively p.lmup.uul in the preparation of
the work prior 0 this date. Also ET-4 (1980); ET-7 (1981); ET-10 (I‘)82) E'TL-4 (1983); ETL-7 (1984). All |ILIII’L5 are esmaIes - B0 uestionnaire response was
reccived.

- l.nxgmlmm g

(1) The national government paid for the operation of the hosting institute * lnstilul Européan pour la Gestion de PInformition”

Ureehy

(1) In 1980, the founding members of Eurotra approached rescarchers from the Technical University of Delft (A G Sciarone), .md the University of Utrechs (S
Krauwcer). Up 10 this time the Catholic University of Leuven had looked atter the interests of the Dutch language. From 1981 through 1984 the work on Dutch was
done collaboratively on study contricts between Leuven, Delftand Utrecht. The Netherdands gave advice on Eurotra 1978-80. Study contracts included : ET-7 (1981);
ET-10, ET-10sem, ETS-1 (1982); ETL.-3, ETL-4, ETS-3 (1983); ETL-7, ETS-6 (1984); ETL-7, ETS-6 (1985); ETS-9, ETL-9 (1986).

\)( w0
(1) The sttt of Evsotra Postugal inchxded lmyusls from |lu, Universidad dc Lisbon, vausul.ulc Nova de Lisboa, .nml Universidide de Coimbra.
(2) To 1990, extracicd from Final Report,

- UMIST

(1) Both centres applicd 10 be members of the Eurotra coordination group st up in l‘)78 By 1986, there were 8 stafl in UMIST and 6 in Essex. Advice on Eurotra
was given during 1978-82. Sty contracts were @ ETL-1, ETL-3, ETL-4, ETS-3 (1983); ETL-5, ETS-6, ETS-8 (1984); ETL-8, ETS-9, E'T-PR-1 (1985); E'15-12-
UK (1986) -

(2) Estimaicd from Final Report and qucestionnaire response.

(2) Oburincd (rom the University accounting contre.

I::-sr!
(1) Both centres applicd 10 be mcmbers of the Eurotra coordination group sct up in 1978. By 1986, there were 8 sttt in UMIST and 6 in Essex. Advice on Eurotra
was given during1978-82. Study conmracts were : ETL-1, ETL -3, ETL-4, ETS-3 (1983); ETL-5, ETS-6, ETS-8 (1984); ETL-8, ETS-Y, E'T-PR-1 (1985); ETS-12-
UK (1986)
(2) CEC : 690 KECU CoA (85-90); 495 KECU Other (83-90); 142 KECU CoA (91-92). Nat Govmt : DT £1020K CoA (85-90); £237.5K (91-92).

di E
ET - * Sy for Eurotra); ET-*sem [Semantic rescarch]; ETS - * [Software specifications]; ETL- * [Linguistic specifications)
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2) List, with brief description, the key intellectual achievements of the whole Eurotra programme?

1) Key achievements. List with brief description, up to three of the key intellectual achievements of your Centre or national team

- 3) Relative achievements i) How do these Eurotra achievements compare with others made in the MT anc NL fields during the Eurotra
involvement period? ii) What were the most important achievements, whether outside or

( LTIOC ) i . . \ inside the Eurotra progranune, made during this
period worldwide in the MT and NL. fields during the Eurotra time period? :

4) What were the technical and administrative weaknesses (if any!) of the Eurotra programme a) in your centre, b) Eurotra as a whole?

Key Achievements- -

Centre Key Achievements - Relative Achievements | Relative Weaknesses
Centre Eurotra ,

Leuven a) Linguistics - csp Tense & Unification bascd formalism i)Lurge size, decentralised, multi- | a) EU-LE found it casy 10 recruit
Aspect(d) m/stresun CL - but slow, needs lingual, internat’l, open, project. | CL, but difficult for computer
b) Eng-Du, Ger-Du modules in - | small dictionarics. Good Transicr based interlingual scicntists. b) CoAs awarded
DEMO & monolingual Du linguistic spees used by METAL, | subpuuts, sentence driven, rule | dilferent timies for Leuven &
¢) MT evaluation Ewrolang. Formal description in 9 | governed (not example, corpus Utrecht- extra work for LE on

langs. Grew NLPMT in Europe. | bascd). (5) Dutch. Cheap, poor performance
: computers, g
-Liege Sidclines. Design & Devpt of Raising of NLP awasencss, rather | Bener picture for Euroira results | Mixture of scientific with day-day
: Horatio; proposal for ‘frames of | than results. when sidelines considered. mgmt. Focus on acidemia, image
, terms’ - rejected by LG, . Suftered from NI syndrome.

Kgbenhava | a) Formal linguistic theory of Ist program for producing i) Comparcs well with rescarch | a)- » '

Dumish (valency, kexical seman- | prototype multilingual MT - clsewhere. Eurotra is state-of-the- | b)i) Only mgint 100l in CEC was
tics, morphology, cic) b) running | linguistic description of wansfer- | an MT. linancial withholding (not uscd)
transfer pairs in Eng/Fr /it ¢) bascd. Muhitingual MT system. | ii) a) Unification forinalisms ii) Somme Nat Gov'm't created
1987-90 E-f/wk & preicrence Unique Europcan MT network. introduced, b) Knowledge basc obsticles. iii) CEC slow in
mechanism d) 1987 coverage of | Raised awaseness. MT cxplored, ¢) Statistical preparing CoAs iv) Not all CEC
description and systcmalic testing methods came up again in ET-10 -] staff able 10 scicntifically monitor
strMcics ‘

Barcelona To catch up with rest of Eurotra | Linguistic. theory, unification like | ia) Eurotra Spanish grammar a) Lack of precedents : the group
in carly years (with formal for Eurotra(2). unigue. ib) it influenced METAL, | had 10 solve problems and
development of Spanish Formal descriptions for 9 showed viability declarative form. | overcome difficulties mainly due
gramamnar). languages. ii) unification grammars, linguis- | 10 lack of expenise (work &

Prolog usage. tic approaches (eg Lilog,Rosetia), | contacts), b) Admin control not
knowledge based represent’n, disc- | realistic, technical goal (pre-ind
ourse analysis, expressivity etc. ] prototype) not achieved.
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Madrid

Devpt of a theory of the lexicon.

Study of Spanish nominal &
verbal paradigms. Criteria for
identification of terminological
units established. '

Deln. of ‘linguistic’ theory of
ranslation, & 1S, Creation of dict
of semantic readings. Modularity.
User language for formalism,

Eurotra is only MT system based
on CL advances - IBM"s MAT &
MENTOR are based on ad-hoc
Prolog.

Eurotra's huge bibliography.

Bad Now of infonmation beiween
centres in Spain. No Madrid infra-
structure - uncqual distrib’n of res-
ources. Computer skills input
denicd. Delicient s/w tools.

Paris TaiANa

Substantial French grammar.
Verb construction for Ref Man

French teams were excellent in
linguistics but not in CL - this
led to initial difficulties.

Saarbriicken

#) Use ot Unification Grammars
b) Systemization of Scmantic
Labelling

¢) CAT2 sidcline

&) Intemational science
cooperation (cg prod of Rel
Manual V.7 (800 pages)

b) Feasibitity of multitingual MT

IAIET-D was peer reviewed at
yearly Statussscminars-favourable
Comparcd well with other NLP
systems il)New grammar form's.
Creation of fexical & grammatic'l
resources-for new Linguages in
same format as rest.

a) None

b) Decentralised democratic
structure not idcai for R&D.
CEC tcaun resource limited - lack
of coordination.

Delays through interdependency
ol Centres' results,

Athens

"‘Basic linguistics rescirch’ in
Greck - this is the only existing
formal grammar.

Devp't of preference mechanism
(or overgeneration problems.
1991 foundation ol ILSP.

Proved multilingual approach 1o
MT is teasible. Supponed
comparative / conirastive rescarch
on all EEC languages. Formal
description based on a unification
formalism - all fevels of
linguistic analysis (1ext process
through 1 scmantic represent.)

Greeee: active CL did not exist.
Funds (or this were non-existent
before Eurotra It provided stafl
opportunity tor sccing what was
going on worldwide in CL.,
Recognition of necessity to

combine linguistics, KBS, Al,

statistical merthogds in MT,

@) PTT communications delays.
Greek marginafised. Cenue
inexpericnced in infrastruciure.
b) Successive madifications ol
lingaistic theory & implementis-
tion strategics - necessary, but
repetitive,

Dublin

(1) i) Sublimguage rescarch
it) Terminology rescarch
iit) Teanmology resowmce

Showed muhiling’ MT feasible.
METAL/Eurolang uscd IS struct’
Enhanced European Jangieeh/CL
Comprehensive grammar/lexical
resources in 9 Linguages.

i) Dublin only sublanguage
centre, apart from Irish gov'm't
pubs olfice b) Work based on
philosophy of Infoicem in
Vicana,

CL expertise grown in Centres -
somc didn't nced it, others did (cg
Dublin, Lux) but didn't get i1.0n
balance Eurotra trained people 10
start work in CL/MT.

Torino D/
Pisa

Coindexation ol tor dealing
with unbounded dependencics

A prelerence mechanism for
tinguistic objects.

Lexical semantic theory (lalian)

Eurotra has improved upon the
wransfer scheme by the stratific-
ational architecture based upon
declantive approach. Common 1S
wested for 9 Lings, belonging o 3
familics (Rom/Germ/Other).
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Luxembourg

Group not a rescarch team: acled
as a service tcam in the ficld of
clearing housc funciions &
documentation. Scope from 1989
includes Al R&D, & PR scrvices
for the Eurotra teams.

Iensificd R&D in MT all over
the world & motivated Europcan
CL staff wwards MT.

Unification grammar / forimalism
Purely declariative approach,
Mathematical ranstation model.

i) No NLP rescarch in Lux belore
1989 - afterwards speech project.
METAL used ET-6 results 1o
improve their systcm. Raised
European visibility in NLP (cg
Euro Assoc'n for MT)

bIMT is an application of CL

a)Frequent change of mgim &
staff. Preferred 10 have a CL task.
Lack of future for CRETA.
Dispersed Eurokom document
slores. :
b) CRETA & CEC relations
somctimes perccived indistinct.

Utrecht

MIMG, MIMO-2.

Eurotra showed MT can be based
on mainstrcam CL.

Geanceric lexici resources.,

Intellcctual - not products or
major contributions (except
ALEP, Ref Manual) 1o MT.
Linguistic MT approach ; Europe-
witle MT

ia) BSO's DLT; Philip's Rosctia
(better than Eurotra). ib)Eusotra
not involved in mainstream CL
ic)commercial deskiop sysicms
i1) transition from procedural 10
declarative; from rule to include
statistical.

a)Utrechi(1) started late. Fast
growth of 100 large tcam. Unrcal
CEC planning. Recruitment
difficult. Uncertainty. Bad s/w
performance b)Slow CEC proce-
durcs. Manager also science head.
Poor LG working & CEC suppont.

Lisboiw/Porto

Formal represent’n of Portugese
grammars (analysis & synthesis)
Crcation of mono/ bilingual
clecrronic dictionarics &
teeminologies.

Devp't of basic NLI rescarch.

Devp'tin CL, MT, NLP.
Intlucace of mullingual transter
approach on other MT systems
Creation of an alicmative MT
approach - tocus on linguistics.

i) Previousty nothing done in CL
in Portugal. Now ILTEC work on
clecuronic dictionarics / modular
grammars / spell & syntactic
checkers, cte

b/c) MT with 72 Language pairs

Demo work neglected. Decentr-
alised, interdependent work - lick
of integrated testing & breadih of
testing (new problems will arise
with free input). Transfes v
synthesis unequal weighting,

Essex

Linguistic contibutions 10 Rel
Man, MT cvaluation, MiMo wih
Urecht, ‘constraint-based' MT.

Rel Man - resource for NLP work
in CEC Lngs; ETS approach to
‘transter’ and ‘syathesis’ relation;
Put MT on the map in Europe.
CA'T2, MiMo, ETS ideas key. (8)

No other project has Ret Man
cquivalent. Poor cost-benelit in
Eurotra cf other work. Linguistic
& formal (/work in Eurotra not as
mainstream as it conld he. (8)

) no serious problems, locally or
atnar’l level. b) sheer size; ack
of carly infrastructuee (kier solved
using Eurokom) - Eurouri pionce-
red - migicle it worked at all!

UMIST

Results of linguistic rescirch
(compouns, lexicology, control

relations, clefting & topicalisa'n).

S/fw prolotype cxperictice. (6)

Explored idea that a ‘translation
relation’ rclates 10 linguistic
propentics of 1cxts done in a
muliilingual way. "IS legislation
& contrastive rescarch repons®.

1) Not interactive. Not looked at
disambiguation - problem arca. i)
Ignored lexical tools. Scaling up
will introduce ambiguity. Other
work- statistics & lexical based

a) Pointless implement'n tasks
(cg targets for transler of dicts, &
changcs), b) Easy access 0
structural information faled. Lae
intcgration of morphology.

Footnotes are collected on the following pages. They have been selected to expand the various points above.
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) s for Questionnaire Analysis ‘T'able 2

(1) Reproduced from Utrecht responsc, because it exemplifies the concerns from scveral centres. "A last problem which we would like to mention is the problem of
having to serve 100 many masters at once. First of all there were the contractual obligations, but since the tasks could most of the time not be classified as basic or
applied rescarch tasks, we had a major problems in justifying our activities to the collcagues and management of the Rescarch Institute for Language and Speech of
our University, in which our activitics were embedded. Traditionally the output of research institutes is measured in tcrms of publications per rescarcher, and the
project deliverables could hiwdly be counted as publications. Inaddition, we felt that for our cmployees their employment for Eurotra should constitute a step in their
academic carcer, which meant that cg just fetting someone write 500 dictionary entrics woulld be 100 meagre an output for onc year of acadeniic activity, and would
hardly contribute 10 a betier post afterwards. :

(2) Reproduced from 1srceloma resporse since it deals with a key component of Eurotra. At the Interface Structure , as a level of representation, most of the
surface discrepancics among individual Bnguages have to disappear resulting in o common language of representition which wi't allow the systemacity of the
relation between the languages. At the IS two kinds of knowledge are necded : knowledge tor the mapping between monolingual motivated descriptions; knowledge
for the mapping between 1Ss of different languages. The 1S approach is cconomical only it the system intends 1o deal with more than one pair of languages, because
deccasing transfer complexity with an 1S implics increasing the labour of monolingual modules : analysis and gencration. 1S can also be seen as a fevel of
representation where generalisations from a monolingual poipt of view can be stated. In that respect IS will act as an abstraction level of linguistic objects, ic Deep
structre, which should be usclul for other purposes than MT.” . ~

(3) From the Dublin response on terminology amd sublanguage. ") Sublanguage rescarch. Until recently the focus of linguistic rescarch ...in MT was 10 provide a
description ol language as a whole...as broad a base as possible. 1t is now generally recognised that MT is more likely to be feasible with systems which are
designed o handle a subsct of gencral languages. Eurotra Irckand has invested o considerable amount of time in rescarch into sublanguage and 1ext types with i view
10 i) identilying characteristics of sublanguage, i) providing a list of criteria for assessing the suitability of material for MT . These criteria have been applicd to sclect
an appropriate sublanguage/iext type (deess-making patterns). The results.. preseated it Sth Irish Conlerence on Al and Cogaitive Science September 1992 i)
Terminology Rescarch. As with sublanguage, the impornce of teominology within the context of M is now being recognised. Multi-word woms, in particalar, do
not necessarily have the same imermal structure as multi-word units in general inguage texts and are therelore not amenable 10 the parsing strnegics lor general
lainguage texts. Eurotra Ircland, in collaboration with Eurotr Greeee and Evrowra Portugal, has proposed a number of solutions to the problem based on the currem
prototype fonnalism. The results. . Japplicable wf any MT system. iti) Terminology Resource. Development of a medium scale multifingual cerminological resource
in the licld of clecommunications. Ripe for exploitation under the acgis of LRE-style initiatives or industry initiatives documented in a msmber ol published papers.
iv) Tenminology and Extra Linguistic Knowledge (ET10/66). Eurotra Ircland is the coordinator of a rescarch consortium which is building an omology using the
extra linguistic knowledge associated with terms with a view 1o acilitating disambiguition in MT.”

(4) From Questionnaire for Leuven becausc it illustrates some linguistic points. "Leuven’s main achicvements are in the licld of linguistics rescarch, especially in
the areas of semantics and morphology : Tense and Aspect, Mood and Modality, Determination and Quantification, Aktionsart, Comparison, Transconstructionals
and Compounding. The expertise of the Leuven i in these arcas is clear from the fact that the Reference Mannal contributions on these topics were all (co-)
authored by membess of Eutotra-Leuven. The work on Tease and Aspect has been ol particular importance, in that it has resulted in an interlingual and
computationally tractable treatment of phenomncna which are noloriqusly difficult in translation and which other systems can only handle in a wransfer based language
pair specific way. In the meantime, other systems have imported various aspects of the new reatment.”

(5) From Questionnaire for Leuven. * ii) In general, the most important achievements in MT/NLP were... The appearance and relatively quick acceptance of
unification based grammars and Prolog based formalisms. The rapproachment between properly formalised theoretical linguistics and compuwational linguistics,
especially in synax (cf NLP on the basis of LFG, GPSG, HPSG, Categorical Grammar), but also in semantics (cf the growing influence of model theoretic
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semantics). The first atempts to integrate real workd and domain specific knowledge in NLP sysicms (cf knowledge based MT). » The atempts to make use of large
corpora and statistical data in NLP (cf cxample based MT). The availability of more powerful, faster and - at the same time - cheaper machines.

(6) From UMIS'T Visit (editor’s notes on Jupun& UMIST). The Japancse conncclion came from discussions over lunch (Doug Arnold, Peic Whitclock, Rod
Johason) and a visit 10 Jupan. Doug went to Japan for 15 months - to NTT (where Nomura San was), and Toshiba (fcllowship), and twice yearly Japanese
delegations would come 1o UMIST. There were 2 Eurotra Japanese mectings (Geneva, ET/1 contract + another). Good relations were built - UMIST funded a Chair,
and Fuji San was given the position in 1988. He has brought and maintained contracts - UMIST now has visitors, students, and teaches Japanese.

(7) From Lishoa/Porto “Evaluation of the Ewcotra Project” paper seat 1o the CEC, 16,0792, 1t scems 1o us thist thinking about...whether main goals have been
achicved.. {but] whether things were set up in such a way that eg information Hlew and views were exchanged as frequently as it was supposed 10... . ln our
opinion,...namely that Eurotra represents a “relative ailure™ with respect 1o objective of building a "significant prototype”, and the success in building cxpertise,
correspond 10 what we could consider the visible and the hidden parts of the project. Visible part. It consists of i) software, ii) grammars, iii) clusters, iv) DEMO.
Everyludy agrees the software (not just the machines) is far 1o stow and had a damaging clicct on the speed of the grammars. On the other hand it is clear that the

“grammae and theoreticat work were the core of the project. Evaluation of his part is not very contsoversial. .. [Panneaborg and Danzin reports]. [ The weakest point] is

duc 10 the act that ....groups were never able 1o test their grammars in a sysiematic way. with what we could call reasonable accuracy, and Eurotra was never really
confronted with as widc a range of transhitional problems as it could have. In others words we helicve completely new problems will arise when Eurotra will be able
o aceept free inpt and provide a transkion in ess than a minue.... Eurotra sullered from an unequal distribition ol work carricd out in analysis and synthesis, on
one hand, and in transter on the other - partdy due 10 lack of CL expestise in some countrics. Probably due 1o unclear guidelines, DEMO has been neglecied. Hidden
part. All agree this is the positive aspect. PT agrees with DK that the cecation ol an institution for language technology would have been impossible withowt
Euroua.

(8) From Essex response. “It should be remembered that belore Eurotra there were essentially ao computinionally usable descriptions of many European Linguiges.
The ETS formalism provides an interesting atempt 1o sobve some general tanshtional problems cg the relation between ‘transter” (ic bilingual knowledye) and
‘synthesis (monolingual knowledge). Several ol the ideas embedded in CAT2, MiMo, ETS have been imporant: compositionality, the gole of explicit descriptions ol
ditferent Ievels ol represemtation.  Relative achievements @ the quality of some of the descoptions of English is comparable to other farge scale projects such as the
Alvey tools in the UK, or the work at Hewlett-Packard in Palo Allo in the USA - though the result is not as interesting, because these projects were based on more
‘'mamsucam’ formatisms. PATR2 developed in the carty 1980s, is the simplest ol the gencrally accepted ‘standand” models of linguistic represemation (the “feare
steucture’, typed or untyped) and of a standard operation, namely unification. What was signiticant about this development was that it lead to formalisms in which it
was possible (o produce computationally usable, and linguistically well-motivated descriptions, which has lcad 10 a convergence of linguistic and computational
rescarch, within formalisms / theories like GPSG, LFG, HPSG, cic. Something similar happened in morphology, where i model involving Finite State Machinery
has evolved as standard. Though the distance between Eurotra and these other theories / tormalisms is often overstited, it would have ben betier if Eurotra had been
more mainstream - ¢g by adopting one of these theorics. This would have made the work that has been done of wider interest and value. Various moves in this
direction were proposed carly on but rejected, and it should be admitied that there are still ditficubtics with these formalisms / theories in the form ol open rescarch
questions, & none of the theorics provided a theory of MT as such - in this respect CAT & its successors are of interest.”
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Question 3 Weork Programme ,

1) Was the right work programime selected? In retrospect, would you have dropped some parts, built up others?

2) Was the Running prototype an appropriate part of the programme in view of the state of research? Was it right to mix
the Development work associated with the Running Prototype in with the research programme?

Centre Work Programme Running Prototype

Leuven Better 10 have a more gradual iransition [rom preparatory ...phase 3 that ETS contrastive work not uscd beyond '92.
sescarch 1o large scale nnplementation : liest test prototype -~ | Drop translition ALL pairs from start. Build up s/w, problem
for 1/2 language pairs, then 9; focus on better s/w rather oflice (PO). Publish carly. In Y01 - reduced dependencics
than formal propertics of vinual machines. Delays from right, abandon Ref Man (PO) update scheme wrong - led 10
interdependencics (esp 2/3 phasc). 1t was de-motivilting in fragmentation of rescarch & de-motivation. Q2. "Ycs”

Liege The transition phasce work lor Licge was rejected; continued | -

French monolingual work was imposcd. (2)

Kgbenhavn In retrospect, oo ambitions. Over optimistic time planning | Entire running system (with comprehensive Danish
(tack of ctlicient 1ools for implementition, no serious reuse | coverage) can be attributed to the prototype. I has been used
of existing lexical resources). However, carly discassion on | 1o test rescarch results immediately. Adds an important
dictionary size should have happened - impact on reusability. | clement ol conereteness to the rescarch work. But it has been
Lack of publishing cirly on - Laer change of attitude. time consuming, & has constrained some rescarch work.,

Barcelona { Better ] balance between R&D. Waste of clfon on lrge dict's | _developing modules, and experimentation - results neither
recoding as grammar changed - better treat them as last siep. | robust nor exhaustive. However, 199102 was planncd well,
Also late delivery of lexical ools (1991). Poor planning on_ | bt the elfon was used for redindant ETS sysicm (pre-ALER),

Madnid Lrror o stress dictiomarics before stable grammars - this had | Not all rescarch done has been incorporated. Stirongly
negative impact on dictionarics’ development because recommend mix prototype devp't work & eescarch. Also
constant revisions were needed. Lack of avtention tor s/w rccommend mix implementation with reseasch if restricted
1ols - they are nudimentary. * lexical coverage 10 avoid major dictionary changes.

Paris Tatana | Paris joined at start of new formalism - Nancy was alrcady .CNRS deliberations over CoAs, and a condition that the
cstablished and had 0 rewrite grammar. All was well tcam be broken up Dece 92. Overall the teiun appreciated the
through 10 1990. Thereafier catastrophic conscquences with.. | rescarch quality of Evrotra, & working with Eurotra centres.

Saarbriicken | Progranunc in principle right. Sometimes 9 kang strategy led | The running prototype was appropriate because it is uscless
1o avoidable mmltiplicity. Wrong 10 form s/w geoup at CEC- | 10 work only on theosetical grammiars. The right mix wis
should be ¢lose 1o granmmar & dictionary writers. Need 1o not always chosen.
have tenns of contract lonper than | ycar for stafl.

Athens Given the options, the work programme sclected was one of | It reccived feedback from research throughout the

a few successful altematives. More elfort was necded for
testing and basic research.

programme. Mixing R&D was the only thing that could be
done given demands/constraints, although for the Greek
linpuistic analysis this was not ideal.
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Dublin

‘The change in emphasis over 1987-1991/92 owards
terminology & sublanguage has atllowed EU-IR 10 become
more integrated. More eflort on sublanguage /icxt types.

Conceived as Comimunity initiative - difficult not to include
tangible objective. In retrospect, optimism was premature
given relative inexpericnce in European NLP.

Torno Dima/
Pisa

Luxembourg

A programme with onc mulii-national project with cffects
like awarencess, basic rescarch, development, s/w develop't,
working groups & knowledge transfer, wasa seasiation
itscll. Ewrotra’s aim was addressed from initially poor
linguistic structuees - these have now been developed.

Problematic to conduct parallcl R&D, but the ongoing
confronttion was fruitful for the work. In the ficld of NLLP
it may be pecessary 10 conduct work this way. The
Suarbriicken EDP 100 work was conducted in this manner
100,

Utrecht

Monolithic & incremental approach not for rescarch project.

Preter multi-steanded approach : various theoretical explor'ns, |

wiethods, fewer Linguage pains, tools lor MT,

Not a bad thing if oricnted correctly. Large scale validation
needs correct prowotype. "Devpt activitics (suggested by the
Councit Decision) should have been totally owt of question”

Lisboa/Porio

The project had several seformulations & i as a
consequence i stfow dev'p't ol the construction ol grammar.
The ovendl orientation of the progeam followed the formal
gencrative panadigi, cmphasizing too much the synticlic
component of the Lnguage deseription, & neglecting...

-morphology & scmantics. This had a bad consequence on -
the rescarch amd ismplemcentation in these ficlds, where no
satistactory resalts have been achicved. The Portagese tcam
feel it would have been fruiful 10 hiave been incgrted from
the very bhepinning.

Essex

Wrong programme sclecied. R v D an unhappy mix. Goals
were not met - needed 0 change them. Onginal progrunme
100 short, but accession Spain / Poragal meant programme
100 long without re-evaluation of goals and 1esourcing /
umescales, e,

Mix of R&D never right. Amount of development and time
pressure meant abways using immature 100ls - essentially
rescarch prototypes (actually were often only exceutable
spees). On other hand rescarch inhibited - modifications
would have meant throwing away dev'pt iesulis,

UMIST

Usclul contrastive, 100 much emphasis on monolingual.
Transter module approach should have obviated this. Ruan'g
prototype used 10 test rescarch results but lack of Lurge dicts
and coverage Failed the aim ‘pre-industrial’ - this aim should

have been dropped. Team struciure was not appropriaae tor
developing the large computer system. Constraints of
running prototype may have limited rescarch on (S specs,
and achicvement of best possible solution.

(1) From France Final Report @ "Protessor B Vauquois, Director of GETA is onc of the initiators of project Eurotra. He and his colleagues
developed an MT prototype called “Arianc”. Professor Vauguois® idea was to extend Arianc to the official languages of the Community.
Nevertheless, Eurotra has been developed independently from Ariane, although the fiese specifications were largely bascd on Ariane. Ariane has

been developed ina National project PNTAQ."

(2) From Liege rcsponsc. "As carly as 1978 ic long before IBM's Yorktown Heights had published any important work in computational
lexicography, the Liege tcam had pionecred work on MRDs, in particular the LDCE. Rescarch contracts between Licge University and ajor
publishing houses interesied in encouraging academic rescarch on improving dictionasics, and morce broadly, on asscssing the rcusability of their

lexical resources in MT and other fickds. Hence Horatio sideline.”
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) also _sce Sectio

1) Publications : List main publications stemming from Eurotra work of the Central team.

2) Exploitation : a) List main examples of the exploitation of the Centre's Eurotra work, b) Rough value, in financial terms, of exploitation.

3) Consultancy : How has the Eurotra work led to the Centre providing Consulldncy” If so, please name the bodies to whom Consultancy
has been provided, and the scale of the income generated.

4) Build up of relationships : ‘To what extent has the Eurotra work helped to create relationships?

Cenlre Publications Exploitation Consultancy Reiationships
Leuven 30 in journals '85->. 12 working | implementation reports, No income: reviewing rescarch Univ Lcuven contacts-> in Sept
papers (UtrechyLeuven distrib'n - | 9 MA theses. © i proposals for KU Leuven 1991 new CL Centre - 32 swll
wiwide) , in CEC Siudics Books, i Rescarch Council & Duich NWO. | engaged in LRE, Erasmus,
9 during Study contracts 80-84, | a) AIM-projoct MENELAS Referee/Editorial board. Expent for | Tempus, Comett, COST, DELTA
10 during CoAs 84-90,9 during | b)? CGC-12, AC and TMC. Income (esp HCM) - FoLLLI contacts.
0 86-90, 10 Du Utrcchil.cuven | Contact with DECIDE from: LRE-1/62.
Liege About a dozen Eurorna dictionary | Sce Questionnaire table §4.3 Collins, Longman, OUP & Lc With individuals rather than
papers. Ref Man. Horatio sideline Robert (Fr) signed contracts for | groups.
will appcar in Eurotra Studics. mono & bilingual file rescarch
Kpbenhavn | Over 60 since 1986. PaTrans(1). Also project with To CEC in MLAP. To Industry. a) Unique socicty of rescarchers in
Danish Rescarch Council - KBS | To Canon Europa - transhition NLP. Contacts with partners ey
MT for car manuals. aids for manuals Eng-> European. | SRI, Prague School. b) Industry
knew where o look for expertise
Bircelona (87-9001-92) 31/1 syntax, 19710 ] 1M Spain (1 wm/ye) YO MAT | Consultants to National a) Contacts with Eurotra teams
scmantics, 19/1 morphology, linguistic specilications, Administration Dept's, several has led 10 ET/10 & LRE
13/3 lexicon/computational Ewrolang (1 m/yr) Spanish Catalonian Dept's. Industry : GS1- | programmes. b) Participation in
semantics, Y/1 formalisms, 6/7 analysis & generation grammars | Teesidel, EUDE & others. Always | Eurotra was viewed as "guarantee”
contrastive studics. Total 128 for YIM4. held ‘increasing awarencss' poial. | (approval) for indusiry.
Madnd 9 by Francisco Marcos-Main 2 staff involved with IBM's MAT, | Swff cvaluated ATAMIRI. Created relationships in Ewrope.
4 others by group managed by Barcelona Madrid 100 zcalous about IPR -
limitcd exchange from Madrid.
IBM more open, & trained stall.
Paris TALANA | 39 publications, 31 . - Participation in the Pragmatics
communications sincc 1987 Group, Dictionary Task Force,
Experimentation group.
Saarbriicken | Over 100 since 1985 2Q)METAL MIR (Interface 1Al is currently able to finance a | With other European Centses, and
Represcntation) draws on Eurotra. | third of its budget by consultancy | NLP centres around the world.
SNI Muenchen, EUROLANG. bringing in over 200K ECU pa Cooperation agreements,

b)not easily quantifiable - mmany

exchange of stff. Indusiry
pantners
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Athens 39 largely between 1989 & 1991 | Swaff involved with LRE, STRIDE, | None a)Buili relntionships with Univ of
ESPRIT, ET-10; new collaborat- Athens, Nat Tech Univ of Athens
ions with industry / public sector. b) Industrial pantners in STRIDE,

LRE, ESPRIT, elc.

Dublin 10 since 1991 a) Terminology database. Exploratory mectings with a) Invatuable for broadening
b) Sublanguage : design of Irish | industry : advice on tierminology | rescarch base, sharing resulis.
language module. management (Lotus,Softrans,ITP, | b) EU-IR fostered awareness of

ldoc). Siemiens - lrish METAL. MT through Irish Trans Assoc

Torino Dy | Torino / Pisa : 6 MT, NLP; 6 Discussion with car manulacturer. -

Pisa contributions 10 working papers, | Own sideline E-Star.

18 contributions 10 Ref Man; 4
PO & 26 Eurotra repornis
Luxemboyrg | Various imcenal papers. Editor of | a) Foundation of IT&S as.b.l; Initial steps towards industry have | MT Users' Group - also a pitot
' 3 journals and a ncwsletter. doc & cultural information scrver; | been tiaken - no revenuc to date. | COSINE project. EAMT
MT tanshtion agency b) No idea newsletier, CRP-CU ET10 66
contrict cmploys CRETA stall,
Utrecht Over 75 since 1985 No exploitation has taken place. | None a) Academic contact Eur, US,
Japan. -Utrecht recognised in MT.
b) no exploitation contacts
Lisboa/Porto | 15 between 1990 & 1991 Building of Terminological 198902 posigrad course in new | ab)Created relitionships with
Exploitation Databascs, Term Dictionarics. technologics applicd 10 publishers and Ponugese &
Spell checker syntactic & IRE - EF-10/TRANSLEARN translation, foreign s/w companics. Worked
stylistics checker, CALL EUREKA - GENELEX/GRAAL Also mailing algorithm, with 1Al on CAT? project.

Essex 237 during 1983-90, 26 in 91-92 | Eurolang will exploit expenise ol | 2 weeks consultancy CIT Lud - Arca where Eurotra had greatest
Eurotra-Essex (worth scveral design of muhifingual datbases. | success. Scveral groups now
millions of ECUs). essex can bid | Also UK DRA (4 m/m'ths, £22K) | work closcly. New relationships
for ET-10 and LRE projects. rolc of NL in req'mt specs. cp SITE,

UMIST Over 237 since 1981. Re Japancse conncctions and Rank-Xerox, BT, SERC. University | Good contrastive rescarch cluster
development of Technology, Kuata Lumpur - { rclations & Dutch-English

Eng/Malay grammar for ETS bilatcral & Malaysia collab'n,

(1) Quotation from CST Kpbenhavn : “Being developed by CST Denmark. The goal is 1o make a customiscd translation system for a private company for patents
from English into Danish - it reuscs and further develops the implemented Eurotra grammars and lexica lor the two languages covered. We also built on the Eurotra
software, which is enhanced and optimiscd, so as 1o comply with the requircments of a production system. This work was launched in 1992."
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posts, etc)? Are they using MT expentise?
2) Has your Centre run any training courses, sununer schools, etc., as a consequence of the Eurotra work?

1) How many research workers has your Centre trained as a consequence of Eurotra funding? Where are they now (eg industry, .lcudcnm,

Centre Trained stalf Eurotra related training

Leuven 20 wrained (4 10 Univ, S to industry) 3 trainces on Eurotra grants . 1985 organiscd 7th annual Eurotra workshop, and 2 3-day beginner
92/93. 8 trainces in Erasmus & Tempus programmes 8802, courses. 1988 Pennsylvania/L.ecuven Suinmer School -> 3 week MT

: course. 1990 organiscd 2nd European FoLLI Summer School (50
courscs, 9 workshops, 500 attendees. Also Groningen & Saarbriicken
Summer Schools. New Centre for CL it Leuven,

Liege Jacyues Jansen looking for post. Mergeai is with Reuters, ... NLP as such. Fontenelle is assistant in English. Van Caille is
Luxcmbourg; Licheeg with EUROCARD. Gerardy works on Espritin - | with the MET Ministry. Delcourt is in corpus rescarch in Licge
same department (EMIR muliilingual information retricval). None in_| University.

Kpbenhavn 34 research workers, plus 7 students (2 of which are permanently EU-DK host for Nordic Seminar on MT 1986.(30 atendeces). Particip-
cployed at CST afier graduation). Typically retumed o Universities | ated in Gothenburg Summer School 1991, Host for "Sprogteknolo-
but also in industry (3-4). gisk Forum™ 1992 (180 iiendees).

Barcelona 40 wained since 1987, Leavers stitl in MT : ATLAS-0 Fujitsu Spain, | Different PD programmes and also summer schools.

6 other Spanish Universitics, | New York.
Madnd 114 in Centre : 2 in industry, | NLP in US, 3 acidemics (1 Germany) , | School of Language & Industry (1990,91,92).

3 lane teachers, 1 CL training in Essex - no CL course in Madrid.

Paris Tatana

19 staff (Paris/Nancy). Continuation of NLP work in Tatasa

Teams reccived considerable training from Eurotra work,

“Saarbriicken [ About 60. Scveral Univ professors, assistants, cte., involved in MT T One course pa in MT and MAT. 6-50 attendees. Pasticipation in
. - Saarbriicken Summer School Lang Ling & 1 oeic 1991 (800 aucnd)
Athens About 40. 5 now in USA/UK, | on Systran. 3 tcam members now 2 coursces (91M2) 50 arcadees. On NLP and CL. Also give lectures on
Univ profcssors. C Lexicography & MT in other institutions.
Dublin 13 staff wained (4 kfto Umvusny, 4 postgrls, 5 Eurotrians) Telecomms tenminology seminar (1989, 2 days, 30 atendecs). 1992

Infotcch MATS scminar. Demo EIRETERM Young Scicntists Exhib
1992. University courses and scminirs.

Torino Dima

120 stf) trained)]

Will iry and integrate the two main trends in laly (lexicography &
Al) with the symtactic and semantic treatment of 1exts. Only Gruppo
Dima seems to be focussing on MT.,

Pisa (12 siff trained] Pisa is likely to exploit the know-how and experiences from Gruppo-
Dima. A new faculty for communication science is being established.

Luxembourg |8 trained. 4 now in consultancy. 1 private. 2 industry. | s/w company | Usc of CRIS databascs (Eurotra files) 20 attendees. HPSG & ET6
course 37 attendees. All for Eurotrians only.

Utrecht Since 1986, 40 researchers. 13 (S in industry) still involved. Considcrable influence on Facully of Humanitics teaching. Many

rescarchers have taught both introductory & advance courses in CL.
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L.isbow/
Porto

Most of the stall involved in EU-PT remiin in ILTEC - some in

| Faculty of Leuters in Portugese Universitics.

Essex

20 research officers during Eurotra period - most of these were
linguists - no training in CL. 9 still with group, 3 academic teacking,
3 further research, 1 indusury, | other, 1 (caching. Use of Y192 ..

.. resources for § rescarch student, CL and MT expanded at Essex - new
courses. Organiscd 4th European Summer School in Language, Logic
& Information 1992 - 550 participants Europe, USA, Japan.

UMIST

17 stalf involved since 1985. UMIST lecturers still in MT. Amold in
Esscx. Johnson in Keil s/w house. Whitelock in Sharp Labs.
Maxwell in Essex. Other rescarch associmes left & aot in MT.

Hostcd 1992 summer workshop. Difficult to separate Eurotra project
work{rom general MT work, for which UMIST is UK's largest
rescarch and teaching group.
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1) Has the Centre been involved in any software tool, eic., development? Give examples and state whether this is seen as valuable work.
2) To what extent has the suppont of the central, Luxembourg, team been employed and of the value of this work?

Centre Software Tools Development, elc Use of Tuxembourg Team

Leuven Linguistic spees - Centeal team 87-90. Problem Oftice 88-90. ‘The CEC veaum was not really involved. ‘The Central ‘Feam on
Pragmatics group 88. Devpt s/w spees 87-%0. NL/B 1cam (UT/LE) Linguistic Spees was established exactly because CEC lacked the
developed a front-end (in plice of EMS module) -used in AIM know-how. CEC lacked expericnce - transhators rather than CLs uscd
MENELAS ; :

Liege A small parser generator in Prolog for testing frame proposils
(systemn ANAL) also has Eng-Fr innslation module,

Kgbenhavn | S/w & Formalism - E-f/w design/devpt; SGML fromi-end; preference | S/w - cooperation was good during E-f/w and front end development,
mcchanisin; parts of Ref Manual. Linguistics - Rel Man (nodality, | and also in creating Iemma dictionary via database 100, Taking over
support verbs, dictionarics). Testing - systematic testing, test suites. | from Maghi King, the Lux tcam coordinated Ref Man satisfactorily

Barcelona Mcmbers of the Spanish group have p.maupuud in central activitics | The Commission team has augmented its activitics along the life of
such as copy operators development, pragmatics group, linguistic the project from offering just clerical support (o collaborating and
specitications group, Rel Manual, experimental implementation participating in techaical topics.

Madrid No involvemnent, - '

Paris Tatana | -

Saarbriicken | Several study contracts 1983-86 on sfw and formalism design and Worked only satistactosily during last three ycars where the oflicial
spee. Starting point for CAT2 sideline. Latest ET-6/7 design work in | prototype seached a betier performance,
dircction of mainstream ling, Same foe £T-9 industrialisation.

Athens 15 simple utilitics for the lexicon g word frequency count, Always resposdded gquickly and accurately 1o requests, helping solve
implcmentation checking). Lexicon DOS cavironment (intecgrates soltware problems, and helping organise demonstrations.
texts, sentences, words, forms & fexicon files). Used for EU-EL dict's. -

Dublin Designed / developed terminology database for Eurotra. -

Torino /Pisa | 6000 entry dictionary for lialian, plus 100 feature lexical semantic system. Bilingual: Dan-li moduleE-Star fucility.

Luxembourg ] CRETA became a major source of European s/w and Eurotra support. | Liaison with Saarbriicken from the bcgmnm;, SuT wansfer 10 Lux.

Utrecht Prcp'n and prod'n of the first prototype Eurotra framework - later -Have fulfilled a number of usclul tasks, cg distribution of matcrial.
MiMo. Lexicographer's aid |)l.x,ul in public domain. Rel Manual Role of CRETA v CEC ncver clearly defined.
initiated by Utrecht & lirst 6 issucs cdited by Uurecht & 1SSCO.

Lisboy/ EU-PT has been involved in aspects of the Ref Manual and in clusters | The supporl of the Luxcmbouq, team has been essential to the

Porto that developed fundamental and applied research, al also EU demos. | development of the whole project. _

Essex With Utrecht developed MiMo. useful demo sysicm. Collaborated Assume CEC meant. Admin part excellent - though overworked. Lack

with 1Al on CAT2. Involvement with Ref Man,

of CEC siaff for scientific admin problematic early days - took time to
achieve sufficient expertise. Lately - CEC team 100 large and has
interfered too much with the work - also problem for ET- 10/LRE

UMIST |
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. . .

1) How well have the external management arrangements for the Eurotra programme worked? How might they have been improved?
2) Have the network and liaison arrangements between the Centres proved satisfactory and reliable?
3) Have the funding aspects worked satisfactorily? :
4) What has been the National Government involvement in funding and support of the work? Has this worked satisfactorily?

.entre

External management
Arrangements

I Network and Luuson

Funding Aspects

National Government
involvement

Leuven

Workcd fine most of 1yine. Skew
award of UT/LE CoAs. Delay in
Add 4 award in ‘88. Poor CEC
meat ol ielecom expert tor LE

Good coop Uireehn, also Saarbr./
ExsexfUMIST (Ger-Du, Eng-Du).
Good UK coop 19%)-> monoling
modules lexic/urammar. 1.6 good

sce Questionnaire responsc table
§7.1

Provided < 40% funds, plus
additional transition phase funds,

Liege

OK?

OK?

Not cnongh 1o guarantee cntical
mass lor Licge teim.,

OK?

Kobenhavn

No problems wit CEC & Nat.
Govnl. Nor with EAC, €SC(1)

EuwroKom excellent. CEC &
centre cooperation on demo good.

Worked well. Gowd suppont froin
University of Copenhagen.

Always funded, gave support, inc
cxtra § year professorial grant

Barcelony
Madrid

With CEC, Nat. Gov'm'y, have
worked satistactonly lor Eurotra

Frunful interacrion as
demonsisited by joimt proposals

2nd akdenda ot signed due 10
CEC - led 10 team reduction

CICYT has fully supporied the
group hinancially.

Madrid

Spanish representatives let Madrid
dowa - Tormal compliaint made.

N/work & liaison between Madrid
andd est poor.

Funding managed from Barcelona.

Spanish representation NOT based
solely in Barcelona!!

Paris Tarana

CNRS not fully supportive

Policy towards the Eurotra work
unclear. Frustration,

Saarbriicken

Mgt very complicated - rescirch
mgmit by ‘pseudo-democracy’.
Beuter in kater years-tcam worked
together. Relations with Nat Gov
less complicated. Some opinion
conflicts on work. Better define as
rescarch project (academ v indust)

Groups linked by Eurokom - very
clticient, good for communication
(cg ‘Problem Office’, ‘'rescarch
clusters®). Used for ET-ES (CAT2
& ETS demo; ET-GB (CAT2 & ET-
10) workgroups.

Funding usually worked
satistactorily.

Worked satisfactorily.

Athens

Rescarch mgmt faced problem
that theory evolved in parallcl
with implementation - effort
diverted 10 coord. Administration
was appropriate for 12 countries.

Fruitlul collaboration in clusiers
(Greeee wits in §). Y proposals
submitted for LRE 1 using the
Eurotra network.

Yes

Supplicd 20% of the progrumme’s
budget. Exccllent relations with
govemment.

‘Dublin

CEC - excellent. Irish Govmi -
complicated by mixed responsib-
ilitics EOLAS main contact.

Amangements valuable & helped
form consortia with other groups
in bids for TE10 & LRE work.

Yes

No direct involvement or support
from Govmt -no problem.Govmt
not aware langtech opportunities




Torino Dimi/ | - R -
Pisa o
Luxembourg | Visiting scicntists:'a miracle this | Eurokom stable but expensive. | "Funding was fun” No problem 198942, None
kind of mpmt approach works'. Uscd heavily for cooperation. ‘ beyond.
Utrecht Now satisfactory rclations with | Use of clusters good. Network No funding problcms No problem, but lack of interest
Nat Govint - but their disintescst. | excellent. LG questionable. in LE tcchnology at high levels
Lisboy/ External management As good as they could be undes | The Portugese governinent funded | recognised the importance of
Porto arrangements OK the circumstances (12 groups). University positions only: but Eurotra. CEC payments timcly.
Essex Decentralised org difficult. CoAs | Neiwork / Liaison excelient DTH helplul - no problems with DT1 involvement xcellent.
often signed post-work - speed up | (Essex - 27 proposals, 11 centres | funding apart from initial delays ‘
process. Funds-better CEC or DTL. | in 9182)
UMIST - ' Fr-Eng collaboration on . -
contrastive rescarch was slowed
down by CNRS.

81'vvV

(1) From the CST Kpbenhava Questionnaire rupon\c “The Liaison Group consists of the heads of nationil rcsc.m,h tcams plus the project head from the CEC.
This way all relevant actors are asscmbled together in a decision making body for the day-to-tay management of the work. Normally, this has worked well; but in a
few cascs it has been difficult 1o reach a decision because of the different roles of the heads of national groups comparcd with the role of the head of the pmjcu the
CEC has the executive power for the programme. However, in the 1991-92 perioad the voting rules were changed, which has led to casicr decision making.”
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1) If your team had received a similar amount of funding for MT work, but with no restrictions on the nature of the work, the way it was
carried out, etc., how would you have spent it?

2) Compare the LRE programme with Eurotra. is LRE an improvement? Which features are better, which worse?

Centre Opportunity Cost - funding LRE v Eurotra

Leuven Would have divided budget across scveral action lines. 1) Applications | Better : more realistic goals & work programines; opens Eurotra
(R&D feasible objective for academiwindustry) 2) Rescarch (basic CL) | community - widens accessibility of results. Wosse : [ragmentation;
3) Granis (for overscas visiting rescarchers) 4) Teaching/ education stimulates rivalry; short term views/planning; 100 litde funding.
(CL curricula - cstablishinent of chairs). )

Liege Programme of work rejecicd by the LG (1) No cxpericnce - wait and sce.

Kgbenhavn Would have sought cooperation with other European tcams, fewcr Euwrotra closed '84-90, but 9192 improvement. LRE - competition &
pariners, concentrited on fewer rescarch tisks. ncw teams, but content of LRE scems more arbitrary,

communications meagre, bias against less fvourcd kinguages.

Barcelona Conditions helptul o group to overcome lack of expericnce. Would | Difficult 1o compare. Good 10 have industry involved, bst poor
now hiwe prelerred 1o diversily work from linguistics alone, 10 wols. | funding aspects for pood results. Too carly for Spanish industry.

Madnd - Favours most developed centres - forgets less Favoured countrics -

climinates existence of Spanish CL scholars.

Parts Tarana .

Saarbriicken | Concentrating first on development ol an cificicnt s/w prototype LRE improvement insofar introduces more objective criteria:
Not working on all Einguages at the same time (liest 3 then rest) proposals are cvaliated. More influence of niainstecam rescarch in CL.
Moare tocus on practical aeeds @ link to iwerminological databises, ext | Inconveniences are @ 0o common inlrastructure, less cooperation,
handling, robustaess; less basic rescarch on long-ter opics political inlucnces. Industrial prototype goal dissolves @ quasi-Esprit

Athens In all probability do things the same way. At the start no MT or NLP | LRE is evolution of Eurotra.lt takes up wherse Eurotra stops &
cxpentise in Greeee. Eurotra trained, provided ideas exchange in furthers its achicvements. It aims at providing the framework for the
paralicl with comparative / contrastive work, and monlingual devclopment of theoretical / applicd NLP. Without Eurotra, the less
analysis. favourcd kanguages would not have arrived at LRE competitive levels.

Dublin EU-IR unusual status - coordinators of tierminology coliection & LRE likely 10 produce marketable results. Basic rescarch will suffer
sublanguage rescinch - no grammar. Politically trish not official EEC | from cmphasis on applications? Danger- produce products based on
working lanpuage. Slow start-up succeslully recovered 199192, ‘old’ tcchnology - need NEW parallel rescarclyproduction (cf Japan).

Torino Dimy/ | - -

Pisa

Luxembourg | - . .

Utrecht ldeal programme small size (5 staff for 10/12 years) flexible: i) basic | Improvement in that not monolithic, no intesdependencies, open 10

research (“tomorrows"); ii) applied research (validate "yesterday's™

speculations); iii)product view (industrial pariner, end-user aids/tools).

all. No guarantee of coherence, too small size, low chance of win, 100
short, no continuity, gaps between Call & stariup.
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Lisbow/

With no prior expericnce EU-PT would be competled 10 spend most of

LRE improvement on Eurotra as it widcns the scope of rescarch,

system 3 languages. Eurotra work reasonable & ncecessary. Use
corpora lor geal life fexicons, grammirs. New poal, procedure,

Porto the moncy on acquisition of know-how, However ncgative point is (smaller) regrouping of Centres.for work.
Essex Involve fewer partners. Wider range of rescarch. Feasibility of concept | LRE improvement-clear R v D. Worse i)lacks continuity -funding ..
demonstrator for 2/3 languages - leave sest it rescarch stage. gaps ii) short-term iii) large adwmin iv) small funds. CEC sdopts
customer role, not research commissioncr g reports format.
JUMIST 10 years ago - same way. Now, build a transfer-based commercial No. Funding piecemcal. Effort of preparing applications enomous.

Scepticism about selection process.

(1) Edited exiracts from unsdcccsl'ul Liege proposal to LG, amx! response 10 Question 8. It relates to MRDs. The main thrust of Licge's work has been i) processing

existing lexical resources into relmional database format and other formats (o case access to information, for ii) a) automatic detection of parent ficld, b) providing
lexical entrics for a lexicon-driven parscr/gencrator of English, writicn in Prolog and using a deg grammar, ¢) CALL, bascd on LDOCE and COBUILD. NLP

lexivons tend 10 be restricted in scope, idiosyncratic and fragile (lack of extensibility and wransportability). Dictionarics used in MT projects that are not Al-orientcd

wre considerably bigger, but tend 1o include few aspects of scmantics. Licge belicve that the building of lexicons for NLP projects from scranch is a waste of
resources. MRDs such as LDOCE - represeating hundreds of man-ycars of work - should be utitised in the NLP context.
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E!![;!!IB ! Q ‘l. . ! ‘l .
Question 9 The Future

- Now that Eurotra funding is nearly ended, what do you see as the future of your Centre and team? From where do you expect to get your

funding? Would you have liked to see Eurotra continuing?

Centre

The Fulture -

Leuven

The tcam has devoted a lot of encrgy 1o the spreading of knowledge about MT and NLP through the teaching of courses in CL at Leuven
University and clsewhere, publications, lectures, demonstrations, collaboration on journals, sctiing up CL Centse at Leuven University.
Lcuven started preparing for post-Eurotra in 1990 : Centre for the Study of Language & Computation at KU, then in 1991 Centre for CL a1
Leuven University. The latier has 30 stafl with projects in computational semantics, MT, document handling, computer aided language
learning, corpora & lexica. Funds obtained from EC, Belgian Government, Flemish Community, industry, ctc. Eurotra-like work should
comtinuc BUT it should use the ALEP formalism and good support from CEC/Central, ook contacts industry, cluster-bascd, central training.

Liege

{The EU-Liege team came from primarily an English department, and this led them to feel it was undesirable to work solely on French
terminology.] The dircction taken by Eurotra has diverged trom Licge’s imerests in dictionarics. Licge will bid for LRE work and will
continue the comtract with OUP, and also the small Esprit contract for mubtitingual access 0 infonnition databases. Eurotra has been good for
Licge, and they would like o have continucd with more corpus based rescarch and 10 have hid stronger liaison with Dublin. Unhappy with
Eurotra dircction. Liege’s unsuccessful proposal was for i) monolingual lexicography (exploitation of dictionary definitions for the retrieval
of semantic relations; comparison of definition styles - using the two machine readable monolingual dictionaries, namely LDOCE and
COBUILD:; exploiting examples to reirieve collocational behaviour) i) multilingual lexicography (reversability of bilingual dictionaries;
homography and polysemy; feasibility of establishing links between two monolingual dictionaries) iii) terminology (research on how to
integrate domain-specific knowledge in a linguistic framework; automatic deterination of text type and subject fields).

Kgbenhavn

1n Denmark, the Centre for Language Techoology was created in 1991, Eucotea-DK lid the Eurotea progrumme as its only responsibitity,
whercas the Centre has a much broader scope of fanguage activitics. The Centre has been performing Eurotra work under the CoAs in
1991792, and although Eurotra has been an important source of funding, they do not sce a problem in changing 10 other sources. The funding
of the Centre comes from mational rescarch funds, Nordic rescarch funds, EC rescarch contracts and 10 a large extent and increasingly from
commercial contracts in Denmark and abroad. They would like a Eurotra-like programme 10 continuc : for the continuity of the work, the
production of modules that it together, the guaranice that all lunguages arc covered 10 a reasonable extent. Once of the possibilitics for future
administration of linguistic programmcs is the creation of a Europcan Agency. This idea has been brought forward several times. The role of
an Agency could be more casily delinable than the current role of the CEC, and it would be possible to hire stff with exactly the right
qualifications. It a linguistic agency is created it should not just be an administrative unit - it should do rescarch itsclf. Staffed by a small
permanent team and supplemcenicd by visiting research sccondees from all nationalitics. Extension of 3rd Framework: CST is worried not 10
sce the heading “Linguistics” appearing in the Telematics section. The Commission should have made mention of this. 4th Frncwork: CST
do agree that linguistic resources arc important, but this term should cover grammars, scimantics, knowledge bascs, etc., as well as the
research which is necessary 10 produce these,

Barcelona

Future is unclear. Although Barcelona is in procedure of building up an institute for collaboration with the Depariment 6f Linguistics of the
Universidad de Barcelona, the Department of Filologia Espanola of the Universidad Auténama de Barcelona and with the ICE of the
Universidad Politécnica de Cataluna, they are facing some problems getting funds which will allow them 1o keep all the personnel. In Madrid
no clear strategies have been devised for maintaining the Group. It is a pity to discontinue Eurotra - especially for Spain - momentum lost.
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Madrid

Future uncertain - hardware & software will be preserved thanks to Universidid Autonoma de Midrid. Further work on Spanish compus. No
more space for MT - unthinkable in Spain that work could carry on without CEC support. Varied views about continuation of Eurotra.

Paris Taiana

Saarbriicken

1Al has acquired considerable know-how in MT and related techniques - useful for future CEC and industrial work. relations with some
Centres will be maintained. Recommend continue Eurotra CoAs in small scalc (say, 2 persons / country); management by a European Agency
(indcpendent [rom CEC, small permanent stalf, guest researchers, etc). National governments should ke over responsibility for
administering & perfcctioning of the created grammatical and lexical resources. CEC to participate small scale at least in Eurolang, & other.

The Athens tcam would welcome concerted special actions of the Commission for the support of the less favourcd languages and the
promotion of kanguagc technology within Europe. ]

Athens

The question of Eurotra’s end and the conscquent problgm of the loss of the expentise acquired and the resources created, occupicd the team a
long time ago. The creation of the Institute for Langaage and Speech Processing was the best answer 10 this question. ISLP was founded in
1991 and functions under the auspices of the Ministry of Industry, Enesgy and Technology. It participates in EEC amd nitional projects
(currently in 5); its funding comes from these projects, and it also gets additional funding from the Greek govemment. Continuation of
Eurotra : Athens would like the inlrastructure / nctwork 10 continue - both for contact and for all Europcan languape support (unique in MT).

Dublin

Dublin seeking 1o exploit their reputation in terminology and sublanguage.

Torino Dimy/
Pisa

Dima : Balance the rescarch activitics with the commercial applications, which should provide the necessary fundings for the future. Evrotra :
no need to undertake any specific action, as it is closely connected with the researches and activities of ILC and the University. The group is
expected o participate in NLP and Clprogrammes. (Paraphrased Final Report.)

Pisa

Eurotra-Pisa does not need to undertake any specific action, as it is closely connccted with the rescarches and activitics of 1LC and the
University. The group is expected 1o panticipate in NLP and Cl programuncs. (Final Report.)

Luxembourg

The non-profit organisation 1T&S was Tounded in July 1992, but it docs not disposc of capital nor of R& D contracts. The CEC toncd down
the problem of Luxembourg and now there is no more moncy from Eurotrat nor is there any LRE to do somcthing for Luxembourg. The
director of the CRE-CU gave us, the cmployees of the CRETA, his notice as of December 31st 1992, A munber of project ideas were
developed, but it is pretty fate for contracts 10 start at the beginning of 1993, Luxembourg have expressed the need for an fnformation Server
for the Language Industry. ‘

Uurecht

The Utrecht Centre lics within the Rescarch Institute for Language and Specech, and as such it will continuc to cxist. Some cam member
will work on new projects, others will lose their jobs. Since hardly any funding can be cxpected from regulir sources (university, NSF) we
will continue to participate in EC programmcs, and they will ry to cstablish links with industry. Eurotra has outlived itself, and it is good
that it will now come 10 an end. One of their major concerns is the continuity problem, and it is desirable that EC and/or national authoritics
committed 10 i number of Jonger o actions. Futthenmore, there is some concern that the MT netwaork built up in Europe, with Euroura
serving as the backbone, will now gradually Gall apart.

Lisboa/Porto

ILTEC has some small projects that will allow it 10 survive, but there is no regular Government funding. The work should not be lost -
devclopment projects for industry should be CEC funded. Portugal is keen 1o work within future coordination structures.

1t doesn't matter whether it is a transfer-based approach or an interlingua approach with unification-bascd formalisms - the big divide is
between the knowledge based approach and the statistical approach. (Cf ET-10).

Essex

Eurotra as an intellectual or scientific programme has reached !hc end of its useful life. As administrative or huinan ensemble it still has
potential. Need 10 distinguish between R & D. Will participate in Eurolang (D). Will continue (R) with LRE, Esprit, UK research councils.

UMIST

Continuing their successful work in CL







Appendix 5

The EUROTRA System Design

The "E-Framework" system uses a unification-based stratificational model approach.
This uses a number of representation levels for each language, linked by simple transfer
~ components. All the system design is modular so that the pieces can be developed in
different places and times, yet assembled into a coherent system. This approach
demands clear and strong specifications for the various modules and their interfaces,
leading to the Reference Manual. Three basic principles underlie the EUROTRA

approach:

1) A stratification approach; ie the translation process is broken into smaller steps
by defining a number of representation languages and mappings between them.

2) Independent definition of representation languages; ie each representation
language is described fully by a grammar and a feature dictionary.

3) Simple mapping between levels of representation; ie ideally the mapping can be
stated compositionally.

The virtual machine consists of two components:
1) the generator, which interprets the grammar by applying rules;

2) the translator device which interprets the mapping between two adjacent
representational levels.

The EUROTRA system design has the normal three maiﬁ phases: analysis, transfer and
synthes:s with stratification of the analysis and synthesis phases. There were six strata
in both the analysns and synthesis phases, with different steps of analysis or synthesis

carried out txdnly in the appropriate strata:

AT : Actual Text as  written possibly in a word
processor format

ETS : EUROTRA Text Structure separates the text from the structure
' of the document using SGML analysis
and reverses the process

ENT : E Normalised Text words are decomposed into word

: ' morphemes, such as prefixes, suffixes,
stems

EMS : E Morphological Structure combinations of mOrphexﬁcs are

analysed to produce a feature bundle
with a reference to the root lexical



unit, together with features indicating
how this unit is modified by the
associated morphemes. At this

stratum invalid decompositions are
discarded

ECS : E Configurational Structure identification of phrases and

components within the sentence
ERS : E Relational Structure handles relations between items, such
as subject-verb

IS : Interface Structure the deep syntactic representation
which  incorporates interlingual
descriptions for sub systems

Most linguistics work was carried out on the ECS, ERS and IS levels. For detailed
information, see the first two volumes of "Studies in Machine Translation and Natural
Language Processing", published by the Commission in 1992. A summary is given below.

Diagram of the Eurotra Model
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The standard E-framework hypothesis is that there are 3 intermediate .-representation
levels between text and IS for each language. The EMS builds representations of the
morpho-syntactic structure of word-forms by means of general morphological rules. The
ECS is a level of phrase structure closely related to the level of c-structure in Lexical-
Functional Grammar (LFG), deals with categories such as noun, verb, etc., and
coordinator, quantifier, etc. The next two levels are ERS and IS: typical ERS treatments
are subject-verb relation, and long-distance dependency (using the ‘coindexing tool’).
The IS is the most abstract level in EUROTRA: it deals with formal semantic analyses
of phenomena such as tense and aspect, mood, quantification and negation.

The penalty in ETS from minimising the gaps between IS of different languages (simple
transfer), is that the gaps between text and IS become large. Only by decomposing
analysis and synthesis into a series of primitive translations, between intermediate levels
of representation, can the task become more manageable. Each representation level is
a formal language, comprising simple objects (called feature bundles). Sets of simple
objects can be formed into connected trees, showing linkages, dominance, and
precedence, and these are called structured objects.

A generator, based on grammar rules, can be applied to sets of structured objects to test
hypotheses about grammar construction. The three basic rule types applied to objects
are: structure building rules (immediate consolidation of the objects - straightforward
unification, parsing, insertion); feature rules (test condition, apply action - eg add
dictionary information); filter rules (for checking well-formedness).

Translators are ‘one shot’ devices in that the output of a source generator becomes the
input to a target generator without creating any intermediate representations within the
translator. They include a feature theory, a default translation mechanism, and a set of
user-defined translation rules.

The generator and translator components i.e. the core of the system, are written in
Prolog. The mechanism for applying these rules is the ‘virtual machine’. It is a
unification-based machine, non-deterministic, and offers rapid prototyping. Surroundxng
the core, but still written in Prolog, are a number of tools to aid linguists in writing
correct grammar and translator rules, including: a debugger; a pretty-printer; a command
interpreter to manipulate objects. Rules are written in a formalism (i.e. the user
language) different from the virtual machine’s Prolog. There is an interface to a Unify
relational database system where a large number of dictionary items for each
representation level of a language can be entered, stored and updated.

Finally, there is a top-level interface allowing the user access to all components of the
system and to the Unix toolset.
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How can you combine the best of the EUROTRA and LRE schemes

EUROTRA Liaison Group, January 1993
0. Preamble

When Brian Oakley met with the Liaison Group October 27 a discussion was siarted on
the problem given by the title of this paper. Brian Oakley asked the Liaison Group to
prepare a proposal for the EUROTRA Final Evaluation Panel.

In the present paper we describe the advantages and disadvantages of each of the two
ways of organising a research programme, and make some proposals for the future.

1. EUROTRA and LRE.
1.0. Introduétion

By the end of 1992 the part of the EUROTRA programme which is managed by contracts
of association (CofA) ceased to exist. Only some minor activities most of them Fasks funded
by grants will last until spring 1993. NLP activities will continue for a while in the _ET-IO
series and will then gradually be taken over by the LRE programme. In the following we
will try to analyse if LRE in the present shape will preserve the positive achievements of

. EUROTRA.

1.1. Achievements and Deficizncies

Before we start the analysis we would like to stress that fact that EUROTRA has a special
structure in these years 1991-92.

In the years 1984-90 most of the research in the EUROTRA programme was managed by
CofA. Some research work was managed by special contracts between the CEC and a
EUROTRA research institute (e.g. production of RM).

" In the 1991-92 programme tize CofA have been cut to half their size, and an equivalent
amount of money is used in the research programme ET-10 which works through calls for
proposals. Finally, a sum is used for software production.

In LRE no CofA exist, so the research part of the programme works through calls for
proposals, like the ET-10 part of EUROTRA.

Our general view is that LRE which is the follow-up programme to EUROTRA to a lgrge
extent is an improvement. The 1984-90 EUROTRA programme had some shortcomings
related to the monolithic structure which sometimes created almost complete dependency
of results from the groups involved.

It is also our conviction that the quality of scientific results will improve compared to
original EUROTRA because the programme concentrates on more specific questions and
is less ambitious. It avoids being overambitious in not trying to build a full MT system
requiring to address more or less all basic research problems of NLP such as formalisms,
morphology, syntax, semantics, transfer, analysis vs. synthesis, and all this under the
multilingual perspective including 9 languages.

We also agree with the general orientation of LRE to build a linguistic technology, creating

resources that can be used for all kinds of applications, among them MT. We agree that
this is the better approch than building linguistic resources for a monolithic MT system.
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Though it seems as if LRE has taken the right consequences we miss the following points
that are considered essential if one wishes to preserve the positive achievements of
EUROTRA. The 2 major points that are to be mentioned here are ’involw-emem" and
‘conerence’. Additionally, we have some comments to the ‘cost’ the research institutions
have to pay for the new structure.

(1) Involvement:

One key achievement of EUROTRA was that this programme induced an involvement of
all countries with numerous positive effects:

A very modern principle, namely that of subsidiarity was enforced in the area of linguistics
by EUROTRA. The national governments were forced by EUROTRA to participate by
taking care of the national language.This had the known positive effects:

(1) Computational linguistics (even modern formal linguistics) were established which
did not exist before and which would not exist nowadays. .
(ii) Personnel in the area of NLP was trained and exists now in these countries which

would not be the case if EUROTRA had not existed.
(111) Major catalyst effects for national efforts m the field of NLP can be observed in
most of the countries.

(2) Coherence:

Though the monolithicity of the EUROTRA project created complications, delays etc. it had
some positive effects on the other hand: Working towards a common goal in all countries
created a common understanding of problems, a common scientific background and
approach, even a common scientific language, a European (!) collaboration and also
common resources, the most valuable of them being computational grammars and lexicons
for all European languages, morphologies, small-scale MT systems, a multilingual
demonstrator that includes all (') languages and common linguistic specifications in form
of an voluminous reference manual.

It is these two areas where we feel that the EUROTRA approach had a positive impact
and where LRE may have to be supplemented by additional measures. LRE will not
produce a reference manual and there is certainly no guarantee that the results from the
different quite disparate projects will fit together. We therefore propose additional
measures in section 2.

(3) Cost:

The LRE scheme has added a very considerable overhead stemming from the elaboration
of research proposals. The amount of person months that go into the production of such
proposals is very high. In the EUROTRA organisation this type of largely wasted effort did
not take place. When cost-effectiveness is considered, this point should also be taken into

account.
2. Proposals

The proposals concern the organisation of LRE or its follow-ups, incl. the idea of a
European language technology agency, and the creation of an MT network.

2.1. Organisation
As mentioned the LRE programme has advantages over the original EUROTRA setup by

building on competition, thereby not being restricted to a closed group of research centres.
This advantage should be kept in the future.



The disadvantages are

1) no necessary commitment from national authorities to support their own language,

2) no special commitment from the Community to support the less favoured languages, an
investment which is too heavy for the countries concerned,

3) no continuity, completeness and coherence in the modules produced by the various
projects, and thereby no guarantee that exploitation projects needing the combination of
different modules (e.g. MT) can be easily made,

4) no special focus on MT.

Actually, we see the programme organisation of EUROTRA '1991-92, i.e. a mixture of CofA
work and competitive research work (without commenting on the distribution between the
two) as a possible way of combining the two programme schemes, and in particular of
catering for the disadvantages 1)-3) above. Maybe other schemes can be devised.

If it is not possible for the Commission and the Member States to join forces as in the
CofAs, we alternatively see the Agency as having an important task in taking on the
responcibility of securing the continuity, completeness and coherence of the research done.
This can be done by strongly monitoring a certain part of the contracts to ensure the
production of the resources needed.

These measures can only be taken in the long term. For the short term we have

consequently been seeking possible ways to maintain the current coherence of modules.

The LRE programme does not have much to offer, but we do see two possibilities:

1) Ensure that all EUROTRA grammars are migrated to the new Alep formalism,
(this is already part of the LRE programme of work)

2) LRE has a branch for application programmes Make sure to use the existing
resources when building applications.

Finally, we should like to add that a few EUROTRA centres have been dealing with
themes that are not language specific, but yet highly relevant to the project and its
coherence, in particular Ireland and Luxembourg. Plans for the future should take these
countries and the expertise they can offer, into consideration.

2.2. MT Network
2.2.1. The situation

One of the major achievements of EUROTRA is that it has created a network of MT
specialists spread all over Europe.

The size of this network is considerable. The most recent list of Eurotrians (prepared by
CRETA in April 1991) contains some 220 names of people working for EUROTRA in 1990,
and the number of people who left EUROTRA before that time, and those who joined after
that date may amount to another 100 or even more.

Many of those people are still active in the field, most probably in academia, but a fair
number have moved to private industry.

This network has been very effective within EUROTRA (both in CofA work and in ET-10),
but has also shown its strength outside (cf. the partnerships in LRE and other
programmes), and has led to a number of other joint actions both in research and in
educauonal activities.

During the execution of the EUROTRA programme this network could rely on EUROTRA



as its stable backbone, not only for those actuall) working for EU ROT"{.-\. but for many
others as well.

By mid 1993 the EUROTRA community as such (CofA institutes) will have ceased to exist, '
and there is no other body or organisation that will naturally take over the backbone
function. :

This mears that the existing European MT network will have to be based on personal or
working relations, and it is to be feared that the result will be that the existing overall
network will gradually fade away and in part be replaced by other network structures, and
in part just disappear.

This will create a situation where the current massue work force, with experience and
expetnse in MT, will slowly fall apart.

2.2.2. The proposal for an MT Network

We propose to aim at the creation of a European MT network including representatives
of all relevant actors (funders, researchers, developers, vendors, end users, etc).

The main long term objective of this network would be to promote those research and
educational activities which may eventually lead to the design and development of MT
systems, and the shorter term objective would be to (a) investigate with regular intervals
- how current knowledge and technology can be applied in order to overcome the language
barriers in Europe by means of translation facilities, aids or systems, and stimulate the
implementation of projects oriented towards this goal;
(b) identify with regular intervals the direction which research activities should take in
order to generate the knowledge and technology for the next generation of feasible
facilities, aids and systems, and stimulate the implementation of research and training
activities aiming at these goals }
The network would undertake various types of ‘actions, such as:
(1) .  coordinaticr of postgraduate and postdoctoral programmes,

(i1) provide connectivity with other networks in related areas,

(iii) help coordinate the creation and dissemination of resources,

(iv) increase flow of information between academic and industrial research groups and
(potential) individual or corporate end users,

(v) establish a coordinated and representative source of expertise for consultation by

national and EC organisations.

The network would be based on a modest infrastructure (a small coordination point), with
communication facilities (mail, phone, fax, email), and resources for the organisation of
meetings, seminars, workshops

The possibility of joining forces with an existing network of European researchers, namely
ELSNET (European Network in Language and Speech) under ESPRIT Basic Research, has
been put forward. ,

As stressed above, we find it important that a visible structure is created for the MT area.
This may be possible to achieve within ELSNET, but it would require a change of the
structure and shift of the main focus of ELSNET, the main purpose of ELSNET being the
integration of NL and Speech research.

Preliminary discussions with the ELSNET Execunve Board to illuminate these topics will
be taking place late January.
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. Appendix 7.1 ]

Council Decision 82/752 of 4th November 1982
| ANNEX I
- 1. Objectives
The objective of the programme is the creation of a machine translation system of
advanced design (EUROTRA) capable of dealing with all official languages of the
Community. :
On completion of the programme an operation system prototype should be
available in a limited field and for limited categories of text, which would provide
the basis for development on an industrial scale in the period following the current - -
programme. :
2. Programme of Work

The programme is divided into three phases:
(a) Preparatory phase (two years, 2 million ECU)

In this phase the following work would be carried out in parallel.

1. First:

" setting up of the ACPM;

- definition of the project and its organisation and of the
responsibilities of the participating countries and centres;

- definition of the methodology of the work;

- preparation of a detailed programme of linguistic work to be carried
out by the participating centres, and of the sectors and categories of
texts covered by the research;

- definition of the allocation of intellectual property rights and
~ definition of the arrangements for disseminating the results of the
work in accordance with the actual combination of each participant;

- examination of the value to the Community of participation by third

countries and, where appropriate, definition of the conditions for
such participation.

A7.1.1



(b)

Second:

- preparation of more detailed specifications of the linguistic models
and strategies for the various components of the process (analysis,
transfer, generation);

-  preparations of detailed and binding speciﬁcations for the
‘EUROTRA basic software and the data processing programmes
capable of carrymg out the various processes: analysis, transfcr,
generation, monitoring functions and text management;

- preparation of more detailed specifications for the lexical database;

- preparation of the contracts of association including financial and
other contributions to be made by the associated parties.

The Commission will ensure that the objectives of portability and
compliance with international standards are correctly reflected in the
specifications referred to in the first three indents above.

At the end of this phase the opinion of the ACPM must be obtained on
the above specification in order that the linguistic work can progress
quickly and so that the widest possible invitation to tender for
construction of the software can be issued as soon as possible (see point
2 (b) below).

Phase of basic and applied linguistic research (two years, 8.5 million
ECU)

On the successful completion of the first phase, and after consultation
with the ACPM and Crest, the second phase will be divided into two

parts:

1.  Basic linguistic research

This part will consist of the following work:

- the development of initial linguistic models for the analysis and
generation of each of the official Community languages and for
transfer between these languages. This work will be based on
a corpus and vocabulary in a limited field, estimated at around
2,500 entries;

- preparation of the lexical data base, for the above mentioned
vocabulary, which will serve both for the analysis and for the

Some of this work could continue in the following phase.
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generation of each of the languages.and for the transfer
between these languages;

- a study of the linguistic strategies best suited to machine
execution of the various processes. :

2.  Construction of the basic software for EUROTRA
This part comprises the following work:

- issuing of invitations to tender, the specifications for which will
have been defined during the first phase; ,

- scrutiny by the Commission of the replies to the invitation to
tender and selection, after consultation of the ACPM, of a
body to construct the EUROTRA basic software, within as
short a time as possible; ,

- development of the basic software by the body selected,
' including:

- the high level language for describing the hnguxstlc data
and strategies;

- the high level language for interaction between the user

- and the system, which will make it possible to introduce

the various modules into integrated systems
corresponding to the different utilisation options;

. = the utility software for compiling the high level languages,
for tests and for management of the data bases.

This initial version of the software is intended to enable the
development and machine testing of the linguistic models defined
by the participating centres when they are sufficiently advanced. Its
development is consequently a prerequisite for validating the
linguistic work under this programme.

The industrial development of the EUROTRA system, including
adaptation of the software to the performance and reliability
requirements for producing translations under commercial
conditions, will not be put in hand until this programme has been
completed.

(c) Phase of 'stabilisation of the linguistic models and evaluation of results
(18 months, 5.5 million ECU)

‘ After options have been received from the ACPM, Crest, CIDST and
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Cetil at the end of the second phase, ie when. it is possible to carry out
systematic testing of the initial linguistic models, comprising complete
language pairs and consisting of analysis, transfer and generation, the
objective of the work will be concentrated on the following aspects:

- adapting the linguistic models, in order to produce linguistic
modules which are as reliable as possible. The modules will then
be fit for pre-operational use;

- progressively extending the basis of the text corpus, the linguistic
models and the vocabulary for a' specific field, and on texts of
increasing complexity;

- revising and progressively extending the lexical bases to cover the
chosen field as exhaustively as possible (about 20,000 entries in all
the languages);

- evaluating‘the technical and economic performance of the system;

- preparing a proposal for the development of an operational system

on an industrial scale and proceeding to the stage of commercial
exploitation.
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_Appendix 7.2

Council Decision 90/664 of 26th November 1990

ANNEX I

1.  Obijectives, Evaluation and Content of the Programme
L1 Overall Objectives

This programme constitutes the first step towards the development of an
operational machine translation system of advanced design, capable of dealing with
all official Community languages. The specific objectives of the programme are:

(a) Creation of the conditions for the transition to an operational system

(b)

implementation of a development, testing And research environment
capable of supporting large scale systems;

extension of the linguistic coverage and large scale testing of the analysis
and synthesis modules for all languages covered by EUROTRA;

the definition of common methods for large scale development for
machine translation and other applications involving natural language;

expeiimentation and evaluation of relayed transfer, using an interface
structure as pivot;

research, prototype implementation and evaluation of new linguistic
models aimed at the improvement of the interlinguality of the interface
structure and control of overgeneration;

research, prototypical implementation and evaluation of methods for the
use of subject-field and text-type specific knowledge for translation and
other applications.

Advancement of Work on Lexicography and Terminology

-

definition of common methods and tools for the integration of existing
lexical and terminological collections; /

participation in the definition of international standards for textual,
lexical and terminological data;

close cooperation with research bodies in the Member States with a view

to harmonising lexical and terminological resources and to making
existing systems compatible.
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1.2

(c) Training and Cooperative Projects.

Training of researchers and engineers through a grant scheme;

- setting up, experimentation and evaluation of cooperation schemes
between research institutes and industry.

Evaluation

At the end of the programme the results will be evaluated by independent experts
against these objectives.

Priority Action Li | Scientific and Technical C

System Development, Testing and Research Environment

On the basis of the critical review of the prototype implementations and the
specifications to be produced by the end of June 1990 the implementation of a
system development, testing and research environment will be commissioned to the
European software industry on a turn-key basis.

This environment should have the following characteristics:

- a powerful and user friendly formalism for describing linguistic facts (to
encode dictionaries and grammars);

- aspecial purpose data management system for the creation and maintenance
’ of large scale dictionaries and grammars with special user services for the
addition, inspection and modification of the linguistic data;

- an efficient rule interpreter capable of dealing with large dictionaries,
grammars and texts;

- aset of testing tools with special attention to mteractnve run-time testing and
correction of dictionaries and grammars

The system development environment will pay special attention to modularity to
ensure the reusability of the linguistic resources created through the possibility of
combining the various modules in different ways to fulfil special tasks and of
interfacing them with external applications.
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ANNEX 11

1.1

12

13

14

‘Modalities ‘of Execution

_The various action lines pursue different objectives which demand different forms
of organisational, contractual and financial schemes.

The participants may be universities, research organisations and industrial
companies, including small and medium sized enterprises, individuals, or any
combination thereof established in the Community.

Service Contracts

The implementation of the system development, testing and research environment
(action line 2.1) which will provide all participating parties with a common set of
tools, will be entrusted to industrial contractors on the basis of calls for tenders.

It will be financed fully from the Community budget. '

National Research Teams

The work concerning the different languages (action lme <2.2) will be carried out by
national research teams in the Member States, and co-financed by the Community
and the Member States.

Shared-Cost Projects

The linguistic research of general interest (action line 2.3), research and
development into advanced system architectures (action line 2.4) and reusability of
lexical and terminological resources (action line 2.5) will be carried out as
cooperative ventures between industries, research centres and EUROTRA teams.
Shared-cost research projects should as a general rule be carried out by
independent participants from at least two Member States.

The contracts for shared-cost research projects shall, as a general rule, be awarded

- following a selection procedure based on calls for proposals published in the

Official Journal of the European Communities.

For shared-cost contracts, the Community participation will as a general rule be up
to 50% of the total expenditure, but this percentage may be varied according to the
nature and the stage of the development of the research. Alternatively, universities
and research institutes may, for each project they carry out under this programme,
opt either for 50% funding of total expenditure or 100% funding of the additional
marginal costs.

Grants
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22

2.3

Grants will be awarded to qualified postgraduate students. -

Subsidies

The Commission will award subsidies to professional associations and standards
organisations for action line 2.6.

ndicativ

The indicative breakdown of the amount of ECU 10 million deemed necessary for
the execution of the programme is as follows (in thousands of ecus):

(a) System development environment 2000
(b) Community contribution to the national research terms 4000
(c) Shared-cost research projects ‘ 3000
(d) Training, subsidies, evaluation - 1000

: Total 10000

Language Specific Research and Development Work

221

Reuse and extension of the existing implementations

For each of the nine languages covered, the analysis modules produced
by the EUROTRA programme will be thoroughly reviewed to ensure
their generality and adjusted to the feamres of the revised formalism.

On the basis of these revised 1mplementauons thc grammatical coverage

222

will be gradually extended to include additional text and discourse types.
No large scale lexical and terminological development work is planned
for this phase pending the outcome of the research on the reusability of
lexical and terminological resources (see point 2.3).

Released transfer

The research and expenmcntauon are to determine the feasibility of thls
approach and the optimal strategy for its implementation.

Linguistic Research of General Interest

This action line is intended to gradually improve the hnguxsuc performance of the

system and the quality of translation. It will be organised along three main

directions:

general linguistic research to increase the interlinguality of the interface

structure and to reduce overgeneration;
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2.6

2.7

- use of subject-field specific knowledge (terminologies, classification schemes,
paradigmatic relations, domain models, knowledge bases, etc);

- use of text and discourse type-specific constraints to reduce overgeneration.

It can be predicted that some progress will be made in the course of this
programme, but additional efforts must be foreseen for the future.

Research into Advanced System Architectures

To create a potential for innovation and keep pace with the fast advancement of
hardware and software technologies, continuous research into new formalisms,
software and hardware architectures is to be foreseen, which will lead in selected
cases to experimentation and prototype implementation (eg parallel system
architectures).

Reusability of Lexical and Terminological Resources

The details of this action line will be defined through project definition studies to
be carried out in 1990.

It is expected to have two main components:

- development of methods and tools for the conversion of the formalised parts
of existing dicticnaries which cover mostly orthographic, phonological,
morphological and syntactic information;

- research into the utilisation of non-formalised portions of dictionaries which
concern mostly subject classification, discourse types, definitions and examples
or citations. This is an advanced research topic whose outcomes cannot be

predicted now.
Standards for Textual, Lexical and Terminological Data,

This activity is closely related to the reusability of linguistic resources in the future.
The Commission will support and stimulate international activities in this field in
close cooperation with professional associations and national and international

standards organisations.
Education and Training

A number of research grants will be awarded to postgraduate students to
participate in the research and development work in the projects outlined

hereabove.
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Appendix 8

Pannenborg Report - October 1987

7.
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106
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CONCLUSIONS

Scale of Project

Machine Translation is carried out by a system. The architecture of systems
generally evolves in small steps (mainly through improved sub-systems) and
occasionally by a radical change of concepts. The latter is risky. Accordingly the
new concepts should be tested on as small a scale as possible.

EUROTRA has chosen to base itself on a larger volume of fundamental research

* than any existing translation system. In order to test the validity of the outcome

of research, one would normally prefer to test it on as small a scale as possible.
The political decision that was made for EUROTRA has overridden this
approach and required the project to proceed with research and implementation
of the nine languages in parallel. The magnitude of the risk involved has thus
been greatly increased, while reducing the likely achievability of a practical
translation system.

EUROTRA at present is based on the assumption that all CEC translation work
will be done centrally. The Panel query this assumption, and would expect some
translation to be done in a decentralised manner within member states.

It is apparent that. this type of projéct would never have been undertaken as a
commercial research proposition and could only be undertaken with full public
funding. _

EUROTRA Principles

Fundamental progress has to be made in several critical areas: the level of
abstraction to be used in the processing of source languages, interfaces between
one language and another, understanding of context, computer techniques.
Development will emerge from the deeper knowledge, inevitably enriched by a
high degree of empiricism, that will be derived from fundamental linguistics, from
the science and architecture of information processing systems (textual, non-
mathematical) and to a certain extent from artificial intelligence.

Although most of the participating national teams are university based, some of
the teams have a more independent status, with a stronger practical orientation.
It is to be noted that the latter group has not turned away from the EUROTRA
approach despite its language research orientation. This implies that experts with
a stronger link to practice than the average university scientists also believe in the
ultimate utility of the EUROTRA project.
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Reference Manual

The reference manual has been trying to fulfil two roles, namely those of
standards and of regulation, as well as serving as a method of communication
between research groups. This has caused a certain amount of confusion as the
two roles have not been sufficiently obvious within the text of the manuals.

Management

The central organisation and direction of the project have been hampered by long
delays in provision of staff and resources. Although the liaison group appears to
work well at this stage, a greater central management burden than necessary has
been put upon them because of the lack of central resources. As a mechanism
for running a distributed research project it has been effective, but is not seen as
an efficient way of managing any future development project.

The executive and principal réles have not been sufficiently distinguished within
the project. The project appears as an integral part of an administrative
department of the Commission, which is not an effective project management
scenario. ,

There has been no attempt to establish practical test criteria for the end of Phase
2 of the project. This would appear to be partly due to the lack of sufficient
central expertise to evaluate and integrate the results of the various research
components. One of the criteria has to be based on a comparison with human
translation.

In such a costly and ambitious project the results of the work must be
demonstrated in the form of applications, or the stages of progress should be
marked with practical results. This is why it is so desirable that there should be
a permanent association between the research and the candidate organisations for
the creation of a language industry. Only industrial firms can identify
commercially exploitable objectives that are compatible with the state of the art.

The areas of application for computational linguistics are very numerous and a
(non-exhaustive) list is given in Chapter 3.

Finance

There have been problems with the lack of central financial resources. This has
meant that the central personnel have not had the budgets necessary for close
liaison with some of the national groups.

For many reasons, and in many cases, the Commission funding has taken an
excessively long time to reach the national groups. In some cases national
funding has been available to fill in the gap. In others this has caused
unacceptable delays in the project.
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Language Rules

R “The choice of a declarative method for encoding the rules of language seems
plausible but is unproven in its efficacy. The plausibility rests on two arguments.

The first one, which seems to have guided the choice, rests on the better
opportunities for modularity and also on more easy coordination between various
languages. The second argument is derived from increased attention to
declarative languages in computer technology in general.

System Design

Machine translation deals with languages. In the light of the nature of the project
it is therefore not illogical to direct the major research efforts at language
analyses and syntheses. The more mechanical work of translation has to be
carried out by computers. These have enormous capabilities of speed in data
handling, but also have their limits. It would be logical for more account to be
taken of the possibilities of computer hardware and software. The present almost
exclusive emphasis on the linguistic side of the system prevents this desirable
interaction and again increases the risk of not achieving the ultimate goal of a

practical system.

The project philosophy ignores any potential interaction between the translator
and the system. The Panel questions the wisdom of this approach. In view of the
many developments in computer software which have been advancing mechanisms
and sophistication of pre-editing, some cautious steps in this direction could be

considered. .

It would also be reasonable to include some element of post-editing, which has
been widely agreed on among those active in the project and is to be looked upon
as quite natural.

Computer Systems

The software bottleneck of EUROTRA seems to be one of the most pressing
problems needing a solution. It seems likely that a solution will only be found
within an acceptable timescaie if appreciable talent in the field of software
architecture and engineering is contracted at short notice from third parties.

If the software cannot be improved, there is a possibility that neither the grammar
nor the dictionaries can be appropriately tested at the end of Phase 2.

The hardware and architecture requirements for overall system design are also
causing a bottleneck; this will become worse as the software is improved.

Dictionary Development

In the development of practical translation systems and their subsequent continual
updating, the bulk of the work and the cost comes from composing and extending
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the dictionaries. Accordingly it is customary to make use, as much as possible,
of existing electronic dictionaries.

The EUROTRA approach leads to the compilation of dictionaries which are not
directly compatible with existing ones. Only when the ultimate results have been
proven to be vastly superior to anything else will this justify the appreciabie
additional cost.

Insufficient forward plamﬁng seems to exist in the present EUROTRA structure -
with regard to the task of compiling the dictionaries. It is clear to the Panel that

- to a certain extent this work requires a different kind of people and a different

kind of organisation than is needed for the applied research on the rules of
language.

In addition it would appear that the resources required for dictionary compilation
work have btecn seriously underestimated in the project.

Promotion

The EUROTRA project has certainly achieved its goal of promoting
computational linguistics in the member states. It has increased awareness of the
subject in general and has encouraged work on those languages which are less
well developed in the field of linguistic research.

Impénance of Project

The complexity of the problem of automatic language translation has only been.
realised gradually during the course of the project by the authorities. The
linguists look at the project as a real challenge.

A research and development team represents a high level of expertise. If funding
is interrupted, there will be no knowledge transfer from Phase 2 to Phase 3 and
the primary goals will definitely not be reached.

Summary

It is impossible to judge at this stage whether the project has fulfilled all its goals.
The general conclusion of the Panel is that EUROTRA has so far fulfilled its
political, education and training goals, and has partly achieved its scientific and

technical goals. The economic goals do not appear to have been considered at
this stage. The Panel’s recommendations aim to rectify this situation.

RECOMMENDATIONS

There are three parts to the recommendations which may be considered as
separate entities:
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THE FUTURE OF EUROTRA

The importance of the project to the European Community as a whole has to be
emphasised as well as its enormous cost saving potential. It hds implications for
all the Community Institutions - the Council, European Parliament, European
Court, European Patent Office, as well as cultural implications. Having instigated
such a project and mobilised the expertise, it would be a retrograde step for the
Commission to abandon it. . :

The funding for the project should not be interrupted, in the Panel’s opinion, in
pamcular some national groups should not be made to wait for others. Of
necessity there will be a staggered development from research to development.
The transfer from Phase 2 to 3 is already staggered in time for various
participants, this is borne out by the Contracts of Association (see Appendix A).

Thete should be more realistic deadlines for Phase 2, and a modified basis for
Phase 3. The suggested deadline for completion of Phase 2 for all participants.

~ is the end of 1988.

Work on the implementation of language patrs shouid not be stopped because
other palrs need to catch up

Organisational Form

The management organisation of the project should be reviewed immediately for
the remainder of Phase 2. The central management in particular should have a
specific review of resources required. For Phase 3 a detailed management plan
is required. This should be looked at in the near future, because of the recessary
adaptation required to cope with the involvement of third parties. This also
applies to the recommendations in IIL

The Panel opinion is that the essence of Phase 3, as dsscribed in section 2, should
be that the research and development work be separated, and that development
should be transferred to an industrial footing. EUROTRA should then proceed
on two parallel tracks, each with its own clear sets of objectives:

(1)  research on linguistic aspects, building on the progress achieved in Phase
2;

(2) development of practical applications of the results of research, leading
towards the production of a fully operational automatic translation system.
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RESEARCH

Content

It is evident that research in computatxonal lmgmstm should continue for a long

. time to come. Research in this area is important for the creation of "language

industries” related to information services, which the panel sees as fundamental
to the emerging new economy.

With regard to the present EUROTRA programme, in the linguistic research
more attention should be paid to the following areas: the crucial dictionary
component of the system; the contrastive aspects of language translation, since
only a minority of the 72 pairs of languages have been studied from this point of
view earlier; and the semantic problems involved (semantic features and
relations), which are very important for the interface structure, require a great

additional effort.

There should also be more attention paid to: standard computer architecture
issues, better use of the capabilities of the existing architecture, and better use of

existing software tools.

There is a need for stimulation of research into advanced computer architectures,
in particular parallel and associative architectures. These could have major

implications upon the future language industry.

The Panel recommends that CGC12 concerns itself with the way in which

research, academic or pre-competitive, could be carried out in parallel with
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EUROTRA. Stimulus would be provided by having, in mutual competition, a
small number of European teams of workers with similar ideas, working in
paralle] with mainstream Phase 3 development. These teams would be
constituted preferably by association between universities and industrial firms,
R&D proposals could address either clearly defined practical problems or more
fundamental questions. Additional research funding could be available from

projects such as ESPRIT, or from the Framework Programme.

DEVELOPMENT

The Panel is of the opinion that the original definition of the Phases of
EUROTRA are not realistic. This applies especially to the transition from the
present mode of operation to industrial development, which is a process spread
out over time. The Panel believes that the suggested involvement of industry only
after the end of Phase 3 does not fulfil the essential goal of EUROTRA.

The EUROTRA - prograrﬁme could result in products with potenhal for

 exploitation outside the Commission and the Community. However, this type of

project would never have been undertaken as commercial research, and the
Community institutions are likely to be the only customers for a system with these
particular 72 language pairs. It must be recognised, however, that it is the wide
spread of language coverage which puts EUROTRA in a class of its own outside
other MT systems. Therefore if such a comprehensive system is to be realised
then total public funding is required. :

The amount of money needed for the development of a practical system for use
by the Community institutions by an (in essence) industrial consortium cannot be
estimated at the present time. It is certain, however, that the funds for
EUROTRA, committed and earmarked now, will not be sufficient for that
purpose. If an attempt was made to squeeze this development project into the
present budgets, it would have a doubly negative consequence. It would kill the
continuation of the research effort, and would lead to a very impcrfect system,
which could not be expected to improve on altematlve, existing systems in

performance.

The Panel recommends that a third party is commissioned to carry out a study
about the definition and cost of the development of a practical EUROTRA

system, based on the present and shortly expected research resulits.
Organisation

As stated above, further discussion and study is needed on possible realistic
targets for a development project for the machine translation system. How
advanced a system should it be? For what customers? As with all products, the
more limited the objectives, the better the chances of success.

The Commission should pay more attention to the organisational requirements
needed to execute the next phase, for example the work on dictionary
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compilation. In the Panel’s opinion, most of the present groups do not have
adequate resources to cope with large scale dictionary work.

Before the end of Phase 2, private enterprise should be involved, both to help in
the achievement of targets and definition of the final product. Specific areas
requiring external input are (a) dictionary compllanon work, and (b) specifying

- software needed for Phase 3.

Planning and Execution

The Commission should ensure that steps are taken to bring about the formation
of a (multinational) industrial consortium to take on the development work
suggested above. Early involvement of industrial organisations during Phase 2
will facilitate the formation of the consortium.

More thought is needed on how such a consortium would interact with the
EUROTRA organisation; participants would have to consult with EUROTRA
research groups to evaluate the applicability of their research results There is
no need to postpone this consultation until Phase 3. The expertise of the existing
National Groups should be used in the preparation work for the development
phase. Several of the Groups are already concerned with external contract work.

It is suggested that proposals for Phase 3 research projects should be invited from
the present research groups. Some of these might be in conjunction with
industrial partners.

The work of the industrial consortium should be backed up by the activities of
Central Operanons (performed for instance by the IEGI as the Luxembourg
National Group) in testing, maintenance and distribution of the EUROTRA
product on bebalf of the Europcan Commission.
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Appendix 9

Danzin Report - March 1990

CONCLUSIONS AND RECOMMENDATIONS

5S.

56.

57.

58.

The assessment panel is aware that these conclusions and recommendations may
go somewhat beyond the terms of reference, which were to assess EUROTRA as
a programme designed to provide a tool for the automatic translation of the

. Community languages. In our conclusions and recommendations, we have shifted

the emphasis to the language technologies as a whole and we propose a policy
and structure for coping with the impact of the new information technologies on

natural languages.

The shift of this emphasis is in keeping with the mtemal dynamics of the
programme and the events which have added to the corpus of knowledge in the
field since EUROTRA was originally launched. -

EUROTRA will not lead to an operational machine translation system but merely

‘to what we have agreed to call a "scientific prototype", which will moreover be

imperfect and incomplete.

!

However, by the very fact of its existence, EUROTRA has laid the foundations
for a Community achievement-in the field of language technologies, and this is
very important since it corresponds to a need which has become clear in the
course of the past decade. We have endeavoured in our report to describe what
is at stake and how we may meet the challenges.

Recommendations

Our main recommendations to the Commission are set out below. They fall into
three categories, the first concerning the main developments of the project, in
terms of objectives and organisation, and the other two concerning more technical
aspects in the fields of linguistics and of computer environment.

The main developments proposed are based on the observation that the original
ambition - ie that the third phase would already yield an operational prototype
functioning in a given field on certain types of texts with a vocabulary of
approximately 20,000 entries - was unrealistic. What we are more likely to obtain
is a prototype usable exclusively by the researchers for their subsequent work.
Thus, the development stage is still far off, which is understandable in view of the
great difficulty of the objective. However, genuine progress has been made in the
project since the last evaluation and it is out of the question that it should be

The assessment panel agreed on this concept of "scientific prototype", to refer to
a sum of theoretical and experimental results, the visibility of which would be
demonstrated and which could ultimately lead to an "industrial prototype".
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abandoned. . Thus we propose arrangements which will enable research 10 be
continued and to tackle development at a level which is more realistic and more
in keeping with market requirements. Our conclusions are summarised in the
following recommendations:

Recommendation No 1 : Given that EUROTRA provides the only
incentive to theoretical and computational linguistics research for certain
European languages and since work in these fields would be reduced or
discontinued if the programme were called to a halt, EUROTRA should
be protected, whatever its shortcomings. Thus, the efforts should be
continued, albeit with revised objectives.

Recommendation No 2 : The new objectives should be such as to maintain
or enhance the alrcady positive spin-offs from the programme. In other
words, the benefits in terms of basic research and specialist training should
no longer be regarded as mere by-products of the project, but must
become a formal objective.

Recommendation No 3 : When exploring new objectives, account should be
taken of the fact that EUROTRA is still nowhere near being able to
generate industrial products in the field of machine translation. It can,
however, contribute to several monolingual applications, as mentioned in
this report and the previous one, for which there is a market. Thus, the
project should take a new direction and work toward the development of
tools for monolingual applications.

Recommendation No 4 : These monolingual tools should be designed and
implemented in close cooperation with industry.

Recommendation No 5 : If research and training work is to be carried out
in parallel with pre-industrial development, changes must be made to the
organisational structure, which is at present based on a single type of
objective. In addition, the fact that the EUROTRA organisation can act
both as awarding authority and project supervisor means that it has too
much authority over its own affairs.

Thus it is suggested that over the next two years, the research work should
be accompanied by the study and implementation of a new organisational
structure. We propose setting up a European language technology agency
with functions and procedures as described in Chapter IV of the report.
Particular attention would need to be paid in this study to synergy with the
ESPRIT programme, and between the EUROTRA and SYSTRAN
projects. Systems of financing which would be more suitable for all
concerned snould also be proposed. '

Recommendation No 6 : The EUROTRA research teams should be given
sufficient freedom to continue their work on a limited number of language

~ pairs - ie those where they feel they have achieved the most advanced,
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most illustrative or the most useful results - so that the validity of their
work can be demonstrated in a number of cases before covering all 72
pairs.

The work of the Assessment Panel was also complicated by the tension
between the need to take account of market forces - which give priority to
a small number of languages - and the need to protect the cultural
implications of all the languages. This question should form the subject
of a specific study which would enable the relevant decision makers to gain
a better understanding of all the aspects involved.

In the linguistic field, the recommendations in the Pannenborg report generally
concerned semantics, dictionaries and the contrastive aspects.  These
recommendations have been followed, albeit to a limited degree. The existence
of certain faults, such as overgeneration, was confirmed as the project progressed.
Thus, the following recommendations reflect the opinions of the Committee on
these problems:

- Recommendation No 7 : EUROTRA's stratified approach is based on the
traditional way in which linguists have attempted to solve the complex
problem of describing a language. Current research in cognitive science,
artificial intelligence and linguistic corpora shed new light on this question
however. No serious consideration appears to have been given to this in
the EUROTRA project. Thus alternatives must be sought to the stratified
approach, the shortcomings of which are described in annex 2.

- Recommendation No 8 : Certain progress has been made on semantics in
certain groups. However it has not been nearly enough, particularly as
regards the interface structure. Thus, improvements must be made to
semantic representation if the resolution of ambiguity is to be improved
and the correct choices made at the transfer stage.

- Recommendation No 9 : An interactive approach would be a useful aid to
the resolution of ambiguities, at least at the prototype stage.

- Recommendation No 10 : Work on terminology and dictionaries, both
- monolingual and for transfer, is totally inadequate. Even if the definitive
- structure of the dictionaries cannot be fixed until the grammar is fixed -
which it is not in numerous respects - considerably more attention must
nevertheless be paid to this vital aspect of the project. Thought could be
given to certain fundamental questions - in particular the use of knowledge

bases for the representation of dictionaries.

- Recommendation No 11 : Ultimately, limiting the examination of context
to the sentence under construction will be a serious drawback. Thus, the
idea of studying context beyond the limits of the sentences must also be
studied.
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There have been substantial improvements in the software environment since the
last assessment. The aim of the following recommendations is to consolidate this
improvement and promote its application.

- Recommendation No 12 : The means of assessing and validating tools,
particularly formalisms, should be defined, since while proposals exist for
an assessment procedure for the project as a whole, there is apparently
nothing permitting assessment of deliveries by one team to another, or for
validating a tool. Benchmarks to assess the functionalities and
performance of a module must be established along similar lines to those
used for conventional software.

- Recommendation No 13 : The resources at the dispcsal of the team
responsible for the software environment should be increased so that the
team can give more efficient support to the research and pre-development
work being carried out in the fields of natural language processing (NLP)
and computer assisted translation (CAT). In particular, the software
environment should enable the national teams to cooperate in distributed
activities via a computer network, by developing appropriate software and
connections systems etc. In short,a EUROTRA network should be set up.

- Recommendation No 14 . Dissemination and use of the software should be

promoted for all the formalisms used in the project, with a view to testmg
it more effectively and reinforcing the EUROTRA community.

- Recommendation No 15 : Work should contmue on finding industrial

applications for the spin-offs of the EUROTRA software environment in
the form of monelingual products. In order to define these spin-offs more
precisely, the project should include market research and a study of the
technical aspects of rival products, including in the United States and
Japan.
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Appendix 10

The Influence of Advances in Computer Science and Computer Technology on
Machine Translation

H Steusloff

Machine Translation (MT) is, above all, still a linguistic problem. Dealing with the
transformation of different natural languages into other natural languages means dealing
with the complexity of human life and national cultures as expressed in those languages.
This complexity, among others, requires the consideration of semantics and of enlarged
contexts which-both are still in a very early state of application to MT. In addition,
natural language translation needs to be regarded as part of a complete process starting
with document creation and ending with the availability and the use of a document in
different languages. MT is just one of several steps in this process which needs computer
support in most or, perhaps, all of its phases.

This Appendix will deal with recent developments in computer science and computer
technology which could support MT.

Processing Hardware

The current development of processing hardware can be characterised by an annual
increase of computational power by a factor of approximately 1.4 and triannual major
changes of processor architectures. However, requirements of computational power for
MT are immense and such hardware trends will not substantially ease the task or
improve the efficiency of MT in the near future. The implications of considering a wider
context in MT, (ie considering a context of more than one sentence for the translation
of each sentence), calls for parallel processing systems which will be able to translate
.several sentences at the same time and then exchange context information, for example
for disambiguation.

Since the size and price of distributed computer systems are decreasing at a similar rate
as their increase in power, it would be advantageous to employ such distributed or
networked computer systems with the same basic software systems and formalisms as are
currently available, and to introduce information exchange between such MT systems
working in parallel.

Consideration should also be directed to the idea of transforming the currently available
framework software to make it run efficiently on a parallel processor system (ie analysis
and synthesis of one sentence). Again, the availability of economical distributed
computer systems and multiprocessor systems should improve the efficiency of MT,
through the introduction of parallel processing into language translation. ‘
Progress in Artificial Intelligence (AI)

Al techniques for the manipulation of symbolic information have reached a stage of
applicability that would justify a detailed investigation of their applicability to MT. Since

A10.1

P



the inclusion and the treatment of semantic information is essential for any substantial
progress in MT, Al techniques could contribute to a breakthrough in semantic driven
natural language processing. The successful use of Prolog in EUROTRA, for example
for the implementation of the new ALEP formalism, is an encouraging example for a
beneficial application of Al tools to implement current MT formalisms. In addition to
the use of such Al driven implementation tools, the extensive introduction of Al
techniques to the treatment of the very complex and, depending on ongoing culture-
based changes of natural languages, rather specific semantics in different natural

languages could be useful.
Object-Orientation

One of the major advances in designing and understanding information processing
systems is the introduction of the object-oriented paradigm. Object-orientation supports
the "natural" matching of real-world objects of all kinds to computer system structures
and procedures. Object-orientation also provides means for an efficient and less error
prone implementation of software systems through the concepts of classes and
inheritance. Objects combine data structures and procedures and communicate with
other objects supporting the parallel execution of the procedures within such objects.

The advent of object-oriented data base systems could be another stimulus for
investigating the applicability and the advantages of object-orientation for MT. Object-
orientation may be a satisfactory way of dealing with semantics due to the combination
of data structures and procedures in a well controlled and systematic manner.
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EUROTRA : Key Events

1976

23.12.76

1978

1979
04.11.82

1984

1984

June 1984

Autumn 1985

1985

26.11.86

1987

28.09.87
Autumn 1987

25.07.88

April 1989
20.06.89

January 1990

Appendix 11

Acquisition by Commission of English to French Systran.

First Multilingual Action Plan authorised, under which
EUROTRA preparatory costs were funded, 1979/81.

Formation of EUROTRA Coordination Group to prepare
programme.

Reference Manual, first release. First Annuak Conference.
CD 82/752 authorising EUROTRA programme.

Leuven workshop makes decision to follow the PATR II
developments, rather than the Grenoble GETA formalism.

CD 84/238 replaces Advisory Committee on Programme
Management with the Management and Coordination
Advisory Committee : "Linguistic Problems" (CGC-12).
First Contract of Association signed (Luxembourg).

Sufficient Contracts of Association signed to allow
programme to proceed. '

CAT formalism developed. *

CD 86/591 adding Spain and Portugal.

Decision to freeze formalism development on ETS.

CD 87/516 authorising Second Framework Programme.
Paﬁnenborg Report delivered.

CD 88/44S authorised programme to move to third phase on
1st July 1988.

Invitation to express interest in ET6/7 fully funded studies.

CD 89/410 authorised completion of EUROTRA to 30th
June 1990.

ET6/7 studies awarded.
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March} 1990
April 1990
26.11.90

- End 1990
08.03.91

March 1991
Mid 1991
21.08.91
January 1992
January‘1992
Dcccniber 1992
December 1992
End 1993

Jan - July 1994

Danzin Report delivered.
CD 90/221 authorised Third Framework Programme.

CD 90/664 authorised final two years of EUROTRA,
1991/92

Issue of final linguistic specifications, Reference Manual.
Call for proposals for ET10 cost-shared projects.

Call for tenders for fully funded ET9 ALEP projects.
Completion of ET6/7 studies.

Call for proposals for LRE cost-shared projects.

ET9 ALEP contracts awarded for two years.

ET10 projects awarded.

. LREl1 projects awarded.

Final stage of EUROTRA completed.
ET10 completed.

LRE]1 projects completed.
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Appendix 12

Glossary

(This Appendix includes a description or definition of many terms and
acronyms referenced in the text and in the tables of this Report.)

ALPAC US Automatic Language Processing Advisory Committee concluded in 1566
that human translating was faster, more accurate, and less expensive than MT, and that
no further support should be given. As a consequence, only a minimal amount of M
research was carried out in the immediate following years.

ATAMIR A multilingual system created by mathematician Ivdan Guzmaan de Rojas
using Aymara as pivot language. An evaluation was made by Madrid for the
programme Extremadura Enclave 92 of the Junta de Extremadura.

Ariane MT sysiem developed by Professor Vauquois in Grenoble GETA)

anaphora A feature of grammatical structure referring to something already expressed.
"When Mary saw John she waved”

applied linguistics The application of theory, method of linguistics to practical
problems.

aspect The duration or type of temporal activity denoted by a verb eg completion or
non-completion of an action. :

‘Basic Linguistics Research® Eurotra. Research on morphology (inflection and
derivation), syntax (NP-structure, anaphora, infinitives and relatices), semantics (tense
and aspect systems) and computational lexica.

Basic English Sublanguage. Simplified natural language developed by Charles Kay
Ogden in 1930. British American Scientific International Commercial consists of 850
words selected to cover everyday needs. This is supplemented by scientific words. Of
historical interest but the first example of a sublanguage.

CALL Computer Aided Language Leamning '

CAT2 Efficient and simple sideline. Presented for the first time in 1987, and then again

* in several conferences (eg MT Summit, COLING) - it showed the possibility of
building pre-industrial prototypes based on the linguistic concepts of Eurotra.

CoA A1 the basis of the programme is a series of bilateral Contracts of Association
between Member Suates and the Commission, and about half the overall budget is
dirccily contributed by the National funding authorities (the precise proportions differ
between countrics). The same regime operates for the core activity by ‘language
groups' in the Transitional Programme which involves researchers from all member
states, while the CEC provides an additional ECU 6m for funding ‘shared cost’
research, training and industrial participation. Within the CoA structure, Central
Contracts, either special study contracts with the Commission devoted to special
problems, or special paragraphs within the Addenda of the CoAs were supported.

Chomsky Noam Chomsky wrote (1957) that grammar is a ‘device of some sort for
producing the sentences of the language under analysis'. Chomsky subsumes all
aspects of scntence pauerning, including phonology and semantics and introduces the
tcrm 'syntax' as thc more speccific notion, ie grammar = phonology + syntax +
semantics. A morc traditional approach is language structure = phonology + grammar
+ semantics. Chomsky developed the sysiem of rules and symbols that provides a
formal description of the underlying syntactic, semantic, and phonological structure of
scntences. In recent years new approaches not based on Chomsky's generative grammar
have been developed.

COMET CEC's programme for higher education in information technology

CSC The Common Steering Committee dealt exclusively with the CoAs and
intellectual property rights : it comprised CEC personnel, or nominees.

‘Coindexation tool' For dealing with unbounded dependencies within the Eurotra
framework. A first component of the tool was designed and implemented by the
Eurotra-Turin tcam at Gruppo DIMA in 1988. The recursion markers were
subsequently designed and implemented by the Eurotra-DK team. The results of this
collaboration have been published.

collocation The habitual co-occurance of lexical items "peanut butter”

comparative linguistics A branch of linguistics that relates the characteristics of
different languages or varieties.

computational linguistics The application of the concepts and techniques of
computer science to the analysis of language.
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concordance An ordered list of words used in a particular text or corpus.

constituent analysis A process of analysing a construction into its major
components, each component being analysed until a set of irriducable elements is lefu

context The linguistic environment of an element.

contrast Any formal difference that serves to distinguish meanings in a language.

contrastive analysis The identification of structural differences between languages.

corpus A collection of language data brought together for linguistic analysis

DLT Developed by BSO in Netherlands. Part funded by National Government.

DECIDE Within Comeu-programme, Leuven is involved in DECIDE. "Development
of Europcan Course on Information and Datacom Engineering”. This project aims at
the development of courses for SMEs. In Leuven 2 courses were writien, one on NLP
(together with the University of Groningen) and one on Electronic Dictionaries
(together with the University of Uppsala). The contact with this project are not with
the SMEs themselves, but mainly with the Chambers of Commerce and the like.

declarative grammar A grammatical construction used in expressing a statement "the
linguist spoke”

declarative programming Prolog permits a very simple, direct implementation of
augmentcd contexi-free grammar. Context free analysis is available as a special case of
the general conuol structure provided by Prolog. Prolog is an example of a declarative
programming language - the word order of a sentence ca:: be analysed independent of
the execution of Prolog commands cf a procedural language such as Fortran.

deep grammar / structure An underlying level of grammatical organisation that
specifics how scntences should be interpreted.

derivation The sct of analytical steps required to generate a sentence.

determiner An item that co-occurs with a noun expressing such things as number of
quantity "some books"

dictionary A reference book listing words or terms and giving information about a
particular subject or acuivity.

discourse A continuous stretch of language larger than a sentence.

EAC Eurotra Advisory Committee. Chaired by the CEC, and its members comprised
represcntatives from the various national governments

E-Star Since 1989 Gruppo Dima has carried out the design and implementation of a
sidclinc E-Suar. : a new Prolog lingware and s/w prototype for expressing and applying
Eurotra-type linguistics for multilingual MT. The lingware formalism is based on
Eurotra and retains data structures, unification, subsumption, eic. Whereas Eurotra is
purcly an expcrimental MT demonstration system, E-Star is conceived as an
opcrational translation tool suitable for batch as weli as interactive applications. New
devices (not in Eurotra) allow 'fail-soft’ translation in case of trouble, and 'revocable
preferences’ arc relevant to fully automated baich translation. They make it possible for
single choice of translation. Also a user-friendly MMI for human aided MT is
available. .

EUROLANG From SITE. See Section 7.7

EUROTRA Though originally envisaged as being of 44 months duration, the
accession of Spain and Portugal meant that the project was extended until the end of
1990: it compriscd phasc 1 (1983-84, preparation), Phase 2 (1985-88, basic and
applicd linguistic research), Phase 3 (1989-90, development). It was succeeded by the
Transiuonal Programme for Eurotra (1991-92), the transision in question being that
from a pre-industrial prototype 10 an operational one. Further work is now under way
(January 1993-95) as part of LRE. The total budget for the ‘pre-industrial’ phase of
Eurotra (1985-90) was about ECU 44m of which around half was contributed by the
CEC. The CEC contribution to the Transitional Programme is about ECU 10m ECU,
and its contribution 10 the LRE programme is forseen as about ECU 22m. (In
addition, prior to the advent of the CoA structure in 1985, various study and
consultative contracts were awarded.)

E-framework (ETS formalism) For ETS to avoid making the analysis component
of the MT system target language dependent, the transfer approach was chosen, based
on the following principles: a) transfer should be. as simple as possible - preferably
limited 1o the replacement of lexical material, preserving structure and features (the
notion of simple transfer); b) analysis and synthesis should be strictly -
monolingual - ic not devised with onc or more target languages in mind [this allowed
9 language groups to work on the official 9 languages]: c¢) abstract representauons,
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_callcd interface structures (IS), should act as the vchicles for delivery of analysis
and transfcr o synthcsis, and the reccipt (rom syathesis to transfer and analysis - they
take the form of dependency structures, enriched with semantic information; d) the
mapping of sentcnces onto interface structures (and vice versa) is not one-shot, but is
performed by a number of intermedialc representations (the principle of
stratification).

ET-6 The ET-6 studies in the Transition Phase were xmended to assess the suenglhs and
weaknesses of the current prototypes with respect to the state of the art in CL and
NLP and propose an improved framework, A number of high level requirements were
placed on the formalism redesign, amongst which that the design had to be totally.
mainstream and extensible as new phenomena and capabilities can be added. The first
of these developed specifications for a new formalism (the ET-6 Formalism, ET-6/1),
and the second led to specifications of a user and grammar development environment
(ET-6/2), and the third (ET-6/3) dealt with issues-of low-level text encoding and
handling (including somc morphological analysis).

ET-10 a) Collocations and the lexicalisation of semantic operations - collocational
restrictions (not idioms) (eg ‘rancid butter’ v ‘sour milk’); b) Terminology - the
definition of internal representation of terminological definitions and their use in
analysis and generation, the parsing of definitions, and the output of such parsing in
analysis and gencration; ¢) Knowledge Bases - this involves. the feasibility and
effectiveness of the (semi-) automatic parsmg of dictionary definitions (from
COBUILD) as a forth of knowlcdge acquisition for ET-6, with wider relevance for
other natural language sysicms; d) implementation of probabalistic and Corpus-based
mcthods in Eurotra within the ET-6 architecture; ¢) the Reusability of Grammars for
ET-6 - involves rescarch on the migration of grammars to the new ET-6 formalism.

ellipsis Thc omission of part of a sentence (eg for economy, emphasis), where the
missing clement is understood trom the context. "Where is the book? On the table”

expression Any string-of clcments ucated as a unit for analysis eg a sentence, a idiom.

FoLLI The Europcan Foundation of Logic, Language and Information
finite state grammar A simplc kind of generative device that is able to process only
a very limited range of sentences.
formal logic The study of systems of deductiye argument in which symbols are used
to represent precisely defined categories of expressions.
frame A specific structural conteat within which a class of items can be used.
formalisms The mathcmatical or logical structure of a scientific argument as distinct
from its subject mauer.
formalisms for EUROTRA To 1985, the accepted processing model was
"~ cssenually inhcrited from SUSY and GETA, namely a Controlled Production System,
involving the successive transformation of structures by means of panem-ma(chmg
rules, which could bc organised into sub-grammars under various ordering regimes.
Typical US west coast formalisms at that time were PATR-II, LFG, the GPSG
family. However, by 1985, it was felt that this was 100 unconstrained a model 1o be
effcctive in the highly distributed sctting of Eurotra. It was also rather isolated from
what was then clcarly emerging as the mainstream of NLP, involving unification
based formalisms. This dissatisfaction led, in early 1985, 1o the CAT Framework.
" With a few variations and additions the basic ideas of this framework persist in both
the ‘mainstrcam’ Eurotra formalism (E-framework or ETS), as well as the ‘sideline’
prototypes that were produced exploring altematives, namely CAT2 (1989-92). MiMo
(1986-88), MiMo2 (1989-90). Subscqucntly, in 1991, the ET-6 ‘new formaiism’
studics involved PATR-II (ELU, ISSCO, LTAG) redesign and the adoption of the
ALEP formalism.

GENELEX Eurcka projcct. Building conccptual models fou: electronic dictionaries.
(IBM Francc, GSI Erlic, SEMA, ILTEC-PT, LADL-Fr)

GRAAL Eurcka project. Toolset to help with NL, MT and knowledge extraction.

"Generic lexical resources” The Utrecht group has taken a special interest in
reusable grammars and dictionarics.

generative grammar A dcscription of a language in terms of exphcn rules that
ideally gencrate all and only the grammaitical sentences of a language.

'GPSG - Generaliscd phrase structure grammar. This theory does not recognise the role of
transformations in a generative grammar. Instead it focusses-on developing the phrasc

. structure dxmcnsxon o grammaucal analysis.
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genitive An inflcction that expresses such meanings as’possession or origin “the
databasc's content”

grammar The study of senience structure, especially with respect to syntax and
morphology, often prescnied as a textbook or manual. 2. A systematic account of the
rules governing language in general, or specific languages, including semantics,
phonology, and often pragmatics.

Horatio Sideline from Liege. A parser for a subset of English, with focus on the
treatment of multi-word units and the importation of material from a machine-readable
dictionary, namely LDCE.

hierarchy A classification of linguistic units inlo a series of successively subordinate
levels, especially an analysis of sentences into clauses, phrases, words and
morphemes.

Infoterm Infotcrm in Vienna has pioneered terminology research in Europe and the
Eurotra Ircland research is rooted in the Infoterm philosophy. Infoterm, originally a
terminology centrc for the translator or documentalist has, in recent years, started
exploring the possibility of applying terminological knowledge structures to the field
of NLP (text retrieval, hypertext) and MT. Eurotra Ireland is the only centre carrying
out research into sublanguage and terminology within the context of MT, but some
research is being carried out on the reusability of lexical resources at the University of
Limerick and on lexical issucs and the Irish language at Queen's University in Ulster.

idiom A sequence of words that is a unit of meaning eg "kick the bucket” (= die).

LDOCE Longman Dictionary of Contemporary English (MRD) - represents the work
of about 100 man-years of pcople that are specialists in the field of lexicon design and
maintcnhance..

LILOG German NLP programme

LINGUA CEC language learning programme.

LRE The post-Eurotra LRE (Linguistic Rescarch and Engineering) programme - within
the 3rd Framework Telematics programme. LRE is entirely funded by the shared cost
scheme. LRE is intended to promote a range of R&D initiatives, not just in MT, but
in NLP in general, and in various types of ‘spin-off” applications. Work under LRE is
grouped into five main headings : a) Research of General Interest : ways of increasing
the interlinguality of linguistic representations of text / discourse; the use of domain
specific knowledge (cg tectmindlogical, ‘real-world’ specialist, and ‘heuristic’
knowledge); interfacing NLP and specech technology; advanced computing; b)
Common Tools and Resources : development of generic software tools, grammars,
dictionarics, icrminological collections, and text corpora, which can be re-used for a
varicty of applications and purposes. Eg integrated testing and development
environments, tools for dictionary construction, workbenches, etc; ¢) Linguistic
Siandards - dcfinition of commonly agreed data encoding schemes and formats for
linguistic resources (eg dictionaries, grammars, corpora) - the EAGLES expert group;
d) Applications - the aim here is to support pilot and demonstrator projects in areas
such as : MT; automatic document abstracting and indexing; aids for mono- and muld-
lingual document generation, storage and retrieval; MMI; computer aided instruction;
construction of knowledge bases from natural language text; ¢) Supporting Actions -
this covers training, initiatives 10 raise awareness, gather, synthesize, and disseminate
information about NLP, with special emphasis on the economic and social impact of
the technology, and legal problems that may act as barriers 1o its emergence. Eg via
the VALUE programme.

level 1. A kind of representation rccognised within the derivation of a sentence eg deep
vs surface grammar. 2. Onc of a scrics of structural layers within a sentence (clause,
phrasc, word, cic)

lexical item (lexeme) Smallest contrastive unit in a semantic system "switch on".

lexicography The art and science of dictionary making.

lexicon (lexis) 1. The vocabulary of a language, especially in dictionary form. 2. A
list of werms relating o a particular subject.

‘lexical semantic theory' Eurotra context. Has becen designed and implemented
since many ycars in ‘both the lulian dictionary and grammar. DIMA's improved
version is about 1o be finaliscd and implemented in E-Star.

linguist 1. Somcone who is proficicnt in several languages. 2. A practitioner of the
subject of linguistics.



linguistics The scicntific study of language.

MAT Machine Assisted Translation

MAHT Machine Assisted Human Translation ;

MENELAS An Access System for Mcdical Records using Natural Language). A front-
- end developed by Leuven.

METAL From Siemens Nixdorf. Distributed by Sietec. See section 7.7

MIMO systems Smail expcnmcmal prototype MT systems, translating between
English, Dutch and Spanish in all directions. Designed and built by Utrecht in close
collaboration with Zsscx and ISSCO. MIMO-2 was developed in Utrecht. MIMO
demonstrated the formal framework designed for Eurotra during the period 1985-87
(based on tfiotion of compositionability). Run times reasonable (<1 min per sentence -
on 1MIP machincs) for grammars with fair coverage and small (ca 300 words)
dictionarics. MIMO-2 (produced 1988-90) based on mainstream computational
linguistics (unification, HPSG) and had as one of its main principles, reversability.
Performance like MIMO. Main point demonstrated by MIMO-2 was that it was
possible to base a design for an experimental MT system on current mainstream CL. |

MLAP Muliilingual Action Plan (DGXIII)

MRD Machine Readable Dictionary

machine translation (MT) Use of a computer to carry out the task of translation.

modal A verb that signals contrasts in speaker attitude (mood) eg may, can.

modality The system of modal expression.

maodification The structural dependence of one element (the modifier) on another.

mood Attitudes of fact, wish, possibility, cic., conveyed by a verb (a modal) or clause,
eg indicative, subjunctive.

morphemes Thc smallest contrastive unit of grammar (eg bound forms de-, -tion, -s,
ewc)

morphology The study of word structure, especially in terms of morphemes.

'NLP Research' In the Eurotra context, has been referred to as inqluding tense and
aspect, determination, negation and quantification, morphology.

natural language A language with native speakers cf auxiliary language - a language
adopted by different speech communities for the purpose of communication; cf
antificial language - an invenicd language to facilitate international communication

noun phrase A phrase with a noun as the head "the tall man in a hat".

number The grammatical caicgory that expresses such contrasts as singular, plural,
dual (a grammatical contrast in some languages referring to "two of™).

object language A language that is the object of analysis (using a metalanguage).
onomastics The study of ctymology (the study of the history of origin and meaning of
words) and use of proper names. (Re Onomastica project in LRE.)

PaTrans Being developed by CST Denmark. The goal is 10 make a customised
translation system for a private company for patents from English into Danish - it
reuses and further develops the implemented Eurotra grammars and lexica for the two
languages covered. Built on the Eurotra software, which is enhanced and optimised, so
as 10 comply with the requircments of a production system. Launched in 1992 after a
feasibility study 10 investigate the possibility of transforming the Eurotra research
prototype to a rcal-life sysicm. The siudy concluded that it was feasible to build the
desired sysiem and that it would produce fairly high quality translations due to the
strong linguistic approach inherent in the Eurotra model. The 18 month PaTrans
projeccet is the first attempt to usc the Eurotra results commercially. The client has
expresscd intcrest in having similar system built for different source languages.

Problem Office In thc period 1986-1990 the linguistic research in the project was
organised by the Problem Office. This PO issued calls for tender, processed the
tenders, defined the work programmes, and kept the project informed of the progress in
the various research groups. Such groups typically consisted of linguists from different
Eurotra tcams. They usually worked together for a period of 6-10 months and
summariscd the results of the research in a final report. Eg Interlevel Syntax (1990,
116 pages) UMIST/Torino/Lcuven/ Utrechy/Paris. Word Structure (1990, 220pages.
UMIST/Luxcmbourg/Barcclom/UucchllSaarbruckenlSalford/Leuvcn/AlhensNancy/Lls
bon.



‘Prolog was chosen for Eurotra, because its predicate calculus approach allows simple
definition and implemenwuon of special purpose tools - it allow rules or implications
to be stated. An cxamplc of such a tool would be a formalism geared towards a specific
wask, eg coding a diclionary or grammar rules. In this way it is user-friendly for
linguists and lexicographers, who have to formalize and code their grammars and
_dictionaries, although the penalty for this is poor performance.

'Preference Mechanism' Involving rules that can be optionally written for any level
of represcntation of the Burotra sysiem in order to compare linguistic objects at that
level, and sclect only those which fullil the preferences. The mechanism resulted from
the cotlaboration between Gruppo DIMA (which carried out the implementation) and
other Eurotra Centres (especially DK and EL). A paper has been published.

‘Preference mechianism for overgeneration problems’. The software and linguistic
enginecrs in the Athens tcam developed this. The mechanism was later integrated into
a gencral reference package, product of the collaboration of Italian, Danish and Greek

. researchers, which was presented at the ACL Conference in 1991.

parsing Analysing and labclling the grammatical elements of a senterice. Also
diagramming, clause analysis.

phonology The study of the sound sysiems of languages.

phrase A group of words smallcr than a clause forming a grammatcal unit "in a box".

phrase marker A structural represcntation of a sentence in a generative grammar,
usually in the form of a tree diagram.

phrase-structure grammar A gencrative grammar that provides an analysis of
sentences into constituent clements. Taking the sentence (S) "The girl chased the
dog”. The first division produccs a ‘noun phrasc’ (NP) the girl and a 'verb phrase’ (VP)
chased the dog. The sccond division recognises a 'verd' (V) chased and another noun
phrase the dog. The next divisions would produce combinations of 'determiner’ (DET)
and ‘noun’ (N) the girl, the dog. This is the phrase structure of thc sentence and it ca be
displayed in a tree structure, or as labellcd scis of brackets.

pre-editing Thc human preparation of text for mpm into an MT system - usually by a
translator, or wechnical specialist.

post-editing The proofing, cditing and partial wnung of transiated text output from an
MT system.

Reference Manual As a result of Eurotra's auempts to push the idea of linguistics
based MT (as opposed to, eg Al appraaches) 10 its limits, the Reference Manual can be
seen as an enormous repository of linguistic information, describea within a common
framework, and with comparablc coverage for all 9 languages.

'Research Clusters' Make common rcports 1o the Liaison Group - collections of
Centtes / saff wasked with examining specific wopics.

Rosetta Devcloped by Philips Nctherlands. Part funded by National Government.
Sound linguistic basis. Multilingual. Good coverage and performance. Not based on
mainstream CL.

reduction The lack of onc or more of the normal constituents in a construction "gone
to town" cf cllipsis.

regular Said of a linguistic form that conforms 10 the rules of a language.

restricted launguage A highly rcduced linguistic system found in narrowly defined
seuings, eg heraldry, weather reporting,

rule A generalization about linguistic structure. The rules of a generative grammar are
objective descriptions of the grammatical patterns that occur. A prescriptive
grammatical rulc is a statcment that indicates whether it is right or wrong 10 use a
particular construction.

Semantic Labelling Study ET-D developed systems for labelling semantic relations
and lexical scmantic catcgorics (1988, published in Steincr/Schmidy/Zelinsky)

SUSY MT sysicm developed in Saarbriicken.

'Statussseminar' Thc mcthod whercby German MT groups meet yearly and national
cxperts peer review the work.

sentence The largest struclural unit that displays stateablie grammatical relationships,
not dependcent on any other struclurc.

source language A language from which a word or text is waken.

" statistical linguistics The swudy of staustical properties of language.

stratification A modcl of language as a system of related layers, or strata.

structural semantics The study of the sense rclations between words.



sublanguage Subsct of natural language. Exaniples arc the kniuing pattern work of
Dublin, and vocabularics bascd on the eiccommunications terminology database.

surface structure / grammar A synliclic representation of a sentence that comes
> closest 1o how the senience is actually pronounced. .
syntax The study of word combinations. The siudy of scnience structure.,

TRANSLEARN LRE! MAHT devclopment. - .

“TMC Tclematics Management Committee '

‘Transition Phase' In the Transition Phase the following four activities were
pursucd:a) continuation of the E-framework R&D - especially contrastive rescarch on
linguistic topics - by thc same tcams as in Eurotra I, and on the same fuading basis
(CEC plus National Government funding, total ECU 8m) b) xmplememauon of an
enhanced development and research sysicm (formalism, development environment,
eic) along the ET-6 swudy rccommendations (directly funded by the CEC ECU 2m) <)
shared cost rescarch involving - indusiry (CEC ECU 2m) d) training, mainly in
participating ceatres (CEC ECU 0.5m)

target language The languagc into which a wranslation is made.

tense A change in the form of a verb to mark the time at which an action takes place

(past, present, eic).
term Namc, cxpression, or word uscd for some parucular thing.
terminology Thc body of spccmlwcd words rclaung toa pamcular subject. The snldy
of terms. :
terminology database A databasc of terms.

text A suretch of spoken or written language with a definable communicative fnncuon

~ (ncws report, pocm, road sign, eic).

textlinguistics Thc study of the linguistic structurc of texts.

thesaurus A book of words grouped on the basis of heir meaning.

transformation A formal linguistic opcration (a Lransformauonal rule) that shows a

correspondence between two structures. -
transformational grammar A grammar that uses transformational rules.
transformational rule In Geacrative Grammar, a rule that converts one phrase
marker inlo another. Taken together, these rules convent the deep structures of -
serteices into their surface structures.

tree dingram A diagram uscd in generative grammar 1o show the helrarchxcal strucwre -
of a scntence. A

Unification (Formalism) Grammars MT systems before Eurotra were mamlyA
proccdural. Unification is an operation that combines information from two objects
(cg represcntauions or descripions), providing it is not contradictory.

universal grammar A grammar specifying the possible form a language's gmmmar
canake.

verb phrase In generative grammar the whole of a scnience apart from the first noun
phrase.. .

word The smallcst unit of grammar that can stand alone as a complete utterance,
separated by spaces tn a written language.
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