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Linguistic Diversity on the Internet: assessment of the contribution of machine translation

ABSTRACT

The objectives of this study have been to assess both the problems created and the

opportunities offered by the Internet for the smaller and minority languages of the European

Union; to consider what measures might facilitate the maximal use by European citizens of their

own languages for communication and the accessing and presentation of information on the

Internet; and to consider in particular the role which machine translation might play.

The study finds that the threat to linguistic diversity on the Internet will not in the future come

from the dominance of one language but from a multilingualism limited to perhaps half a dozen

main world languages between which machine translation will be fully developed to the exclusion

of the great majority of languages. It argues that the development of language technology for all

European languages is not only essential from the point of view of citizenship and avoiding social

exclusion, but can give Europe an important technology cluster.

The weakest language-groups in the EU, while found to be making enterprising use of the

Internet, need  a basic IT environment in their languages. A larger number of languages which

lack the full array of language resources - linguistic corpora, electronic dictionaries etc - are in

danger of being excluded not from the Internet as it is now, but from many of the processes,

including machine translation and other language processing functions, that will increasingly be

carried out over the Internet. There is a need for a much enhanced investment in language

resources.

Machine translation can only be understood in relation to the availability of the above-mentioned

language resources. It is not one process which succeeds or fails by a single absolute standard,

but a range of systems with different costs and advantages and suited to different user

requirements. The study surveys the field, in respect of the uses of MT on the Internet, and



particularly with the costs/benefits to the smaller languages in mind.

Bearing all these factors in mind the study proposes a range of policies which are appropriate

for action at European Union level and which, taken together, can preserve and promote

linguistic diversity on the Internet.

EXECUTIVE SUMMARY

Linguistic Diversity on the Internet: assessment of the contribution of  machine
translation

Objectives

The objectives of  this study have been  the following:

  to assess both the problems created and the opportunities offered by the Internet for the
smaller 
  and minority languages of the European Union;

  to consider what measures might facilitate the  maximal use by European citizens of their
own    
  languages for  communication and the accessing and presentation of  information on the
Internet;

  and to consider in particular the role which various systems of machine translation might
play.

Our own expertise and perspective relates to information technology and to the regional and
minority languages of the EU but we have broadened the focus to  include smaller languages
more generally.

The argument

We find that the threat to linguistic diversity on the Internet will not in the future come from
the dominance of one language but from the uneven development of  language technology
and resources which, given present trends, will privilege half a dozen world languages.

It is estimated that the proportion of non-English-speakers using the Internet will have risen
to 60% by 2005, so that global communication and information retrieval, e-commerce  and



websites that wish to have a global reach, will all require either to be multilingual or to use
machine translation systems.

Language technologies have developed at an increasing pace and machine translation has
achieved  an acceptable level of accuracy  in particular contexts, but it has to be understood
that we are dealing with a range of MT systems based on a variety of principles, and suited
to different user requirements. There are choices to be made between fully automatic
translation that is not of very high quality and very high quality translation that is not wholly
automatic  - in other words, which needs interaction with a human translator. Indeed we see
an increasing demand for human translators, but a shift in their function away from routine
translation of texts towards becoming adapters of material between cultures.

The weakest language-groups in the EU - both very small state languages and regional and
minority languages, inhabit an IT environment that marginalises them through an absence of
word-processors, spell-checkers, internet browsers, IT manuals in their language. There is a
danger here that an Internet culture - indeed a computer culture - develops in which people
either come to accept it as natural  to use a language other than their own when using the
Internet, or else feel excluded because of lack of fluency in another language. For these
languages support is needed to develop a range of  everyday IT applications, but such
projects should from the start  have a distribution and marketing dimension as well as a
technical one if they are to succeed in reaching European citizens who speak those
languages

The Internet, however, offers these same small languages, and also small communities and
regions using major languages, a range of new opportunities. We have cited a number of 
examples of good practice and  suggest that there is room both for the development of pan-
European Internet portals and for the circulating of experience in running Internet projects -
as much on the management and financial sides as on the technical side. There are also new
approaches possible to language-learning, using multi-media modules on the Internet.

A larger group of  still relatively small European languages (but including those mentioned
above) lack the full array of  language resources - linguistic corpora, electronic dictionaries
etc - which are necessary in varying degree for machine translation and other language
processing functions. This means  that they are in danger of being excluded not from the
Internet as it is now, but from many of the processes and transactions that will increasingly
be carried out over the Internet.

It is the uneven development of these underlying language resources which is the real threat
to linguistic diversity on the Internet, since in the absence of  language resources for small
and medium-sized languages, multilingual access to information on the the Internet could in
the future be limited to perhaps half a dozen main world languages between which machine
translation will be fully developed to the exclusion of  the great majority of  languages.

The development of language technology and language resources for all European languages
is therefore essential from the point of view of citizenship and equal opportunity in the
information society. Language resources take time to develop and have only an indirect input



into commercial applications, so that for all but the largest and richest language-groups,
public funding will be required. We emphasize, however, that public authorities and
voluntary organizations concerned with the languages in question need to be brought
together with language technology experts so that overall strategies can be developed and
that technical advances do not occur in isolation.

The development of language resources for European languages should not be regarded
only as a cost, however. It can create an important technology cluster and confer a first-
mover competitive advantage on the EU, which is an ideal test-bed for language technology.

Machine translation is a subject that can only be discussed inside the wider context already
outlined. As we have indicated, it is not one process which succeeds or fails by a single
absolute standard, but a range of  systems with different costs and advantages and suited to
different user requirements. We have surveyed the field, particularly with the costs/benefits
to the smaller languages in mind, and also with the Internet in mind. This has led us to prefer
certain approaches.

The structure of the report

Chapter 1 looks at the global development of the Internet in relation to language, at the role
of language in relation to IT in economic and cultural life, education, training and citizenship,
and in particular against the background of existing European Union policy and ongoing
linguistic development within the EU area.

Chapter 2 considers the range of  small and minority languages within the EU and some of
the uses to which  the Internet is already being put in these languages.The lack of everyday
IT applications in some languages is noted as are some contrasting examples of policies to
redress the problem. Then, the question of developing language resources is addressed.

Chapter 3  analyses in lay people’s terms the  present functions of the Internet and assesses
the likely future direction of its development. In this context and with small languages
particularly in mind it then gives a simplified account of the principles underlying various
machine translation systems. Two “Technical Files” at the end of the report go into these
questions in much greater technical detail and give an account of the historical evolution of 
machine translation.

Chapter 4 draws together the conclusions of the report and the policy options appropriate
for action at European level that emerge from the discussion in earlier chapters. These are
given here in summary form:

Summary of Options

1. Support for networking and the circulation of experience in managing Internet projects
among
    smaller language-communities.



2. Support for the creation of multi-lingual, pan-European Internet portals of all kinds.

3. Support for the creation of everyday IT applications for the smallest  languages based on
    cooperation, shareware/freeware solutions and the free use of reusable elements.

4. Much enhanced support for the creation of language resources - particularly large
language
    corpora where these do not exist - to common standards.

5. Support for the participation of smaller languages in the Universal Networking Language 
 
   (UNL) project.

6. Support for multi-media language-learning modules adaptable to a variety of languages
and
    usable over the Internet.

7. Support for cooperation in the production of  IT manuals and simple IT learning software
in 
   small languages - both for schools and for adults.

8. The European Parliament could re-iterate its support for the the principle that Internet
    domain names (with all diacritic marks) in any language should be registrable alongside
the .eu 
    suffix.

9. The European institutions could help develop memory-based machine translation and a
pool of
    translators in a wider variety of  languages than at present through its own publications
policy.

10. Given the penetration of information technology (and therefore language) into all areas of
the
      economy and of social and cultural life, the European Parliament could reiterate the
      need to take into account linguistic factors and information technology within a whole
      range of  its structural and other programmes. Special arrangements should ensure that
smaller
      languages are not disadvataged by the scale of projects supported.
     



OPTIONS BRIEF

Linguistic Diversity on the Internet: assessment of the contribution of  machine
translation

This study was carried out by STOA for the committee Committee on Culture,Youth,
Education and the Media – CULT. It was commissionned by STOA from EBLUL,
Brussels. Futher information may be obtained from Mr Dick Holdsworth, Head of the
STOA Team,(00352 30022511)

Objectives

The objectives of  this study have been  the following:

to assess both the problems created and the opportunities offered by the Internet for the
smaller 
and minority languages of the European Union;

to consider what measures might facilitate the  maximal use by European citizens of their
own    
languages for  communication and the accessing and presentation of  information on the  
Internet;

and to consider in particular the role which various systems of machine translation might
play.

Our own expertise and perspective relates to information technology and to the regional and
minority languages of the EU but we have broadened the focus to  include smaller languages
more generally.

The argument summarized

We find that the threat to linguistic diversity on the Internet will not in the future come from
the dominance of one language but from a multilingualism limited to perhaps half a dozen
main world languages between which machine translation will be fully developed to the
exclusion of  the great majority of  languages. The development of language technology for
all European languages is not only essential  from the point of view of citizenship and
avoiding social exclusion, but can give Europe an important technology cluster and confer a
first-mover competitive advantage on the EU.



At present the weakest language-groups in the EU, while they already make enterprising use
of the Internet - which we document - inhabit an IT environment that marginalises them
through an absence of word-processors, spell-checkers, internet browsers, IT manuals in
their language. Their needs start at this basic level.

A larger number of languages which lack the full array of  language resources - linguistic
corpora, electronic dictionaries etc -  are in danger of being excluded not from the Internet
as it is now, but from many of the processes and transactions , including machine translation
and other language processing functions, that will increasingly be carried out over the
Internet. There is a need for a much enhanced investment in language resources.

Machine translation can only be understood in relation to the availability of the above-
mentioned language resources. It is not one process which succeeds or fails by a single
absolute standard, but a range of  systems with different costs and advantages and suited to
different user requirements. We have surveyed the field, in respect of uses of MT on the
Internet and particularly with the costs/benefits to the smaller languages in mind.

The options

Bearing all these factors in mind we propose a  range of policy options appropriate for
action at European Union level, which we summarise here:

1. Support for networking and the circulation of experience in managing Internet projects
among
    smaller language-communities.

2. Support for the creation of multi-lingual, pan-European  Internet portals of all kinds.

3. Support for the creation of everyday IT applications for the smallest  languages based on
    cooperation, shareware/freeware solutions and the free use of reusable elements.

4. Much enhanced support for the creation of language resources - particularly large
language
    corpora where these do not exist - to common standards.

5. Support for the participation of smaller languages in the Universal Networking Language 
 
   (UNL) project.

6. Support for multi-media language-learning modules adaptable to a variety of languages
and
    usable over the Internet.

7. Support for cooperation in the production of IT manuals and simple IT learning software



in 
   small languages - both for schools and for adults.

8. The European Parliament could re-iterate its support for the the principle that Internet
    domain names (with all diacritic marks) in any language should be registrable alongside
the .eu 
    suffix.

9. The European institutions could help develop memory-based machine translation and a
pool of
    translators in a wider variety of  languages than at present through its own publications
policy.

10. Given the penetration of information technology (and therefore language) into all areas of
the
      economy and of social and cultural life, the European Parliament could reiterate the
      need to to take into account linguistic factors and information technology within a whole
      range of  its structural and other programmes. Special arrangements should ensure that
smaller
      languages are not disadvantaged by the scale of projects supported.
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Foreword

Our brief for this study was to look at a whole range of questions implied by the title, mainly

from the point of view of the regional and minority languages of the European Union, but in the

context of a wider multilingualism.

A great many people throughout Europe and beyond were consulted directly, or helped us find

our way to the information we needed or to the appropriate experts. We thank them all and

have listed those most involved on page 67. It is also worth mentioning that this is not only a

report about the Internet, but was carried out to a very considerable degree on the internet,

by research on websites, by e-mail and synchronous interactive interview. Indeed , it would

scarcely have been possible to cover the ground in the six-month period allowed us without the

use of the Internet. One of the authors, Alan King, worked from a base in the Spanish Basque

Country, the other two from Wales.

The three authors are greatly indebted to two colleagues at the Mercator Centre in

Aberystwyth: George Jones who assembled and sifted the European Union documentation on

the subject and read the proofs, and Lowri Catrin Jones who produced the document in its

paper and electronic forms as well as checking a great many details.

Ned Thomas

Alan King

Elin Haf Gruffydd Jones



Aberystwyth, February 2000.
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Linguistic Diversity on the Internet:

Assessment of the Contribution of Machine Translation

1. Policy Options

During the six months that we have been engaged in preparing this report the increase in Internet use

has been phenomenal. Wireless access to the Internet, which was scarcely spoken of a year ago, is

now driving a new wave of technology, and developments such as automatic translation of the

spoken word on mobile phones - between a few languages - are promised in the near future. Every

day established companies turn to the Internet and new dot.com companies are launched which

operate only on the Internet. Even allowing for a degree of fashionable overstatement which may be

subject at some point to a correction, it is undeniable that today’s reality is changing at remarkable

speed, as is the horizon of what will be possible tomorrow.

We noted in the first chapter a gap between language-technology-rich languages and those languages

that do not have the same access to language technology. The speed of change means that this gap

is now growing fast, bringing a more urgent need to pursue countervailing policies. But we should

also remember that Internet-related skills are spreading fast as is the range of uses to which the

Internet can be put, and that inventiveness is not the monopoly of any one group or culture.

We have become aware in carrying out this study that we are not dealing simply with technology but

with perceptions, with the culture of the Internet. Do people have the tools in their own language that

make them feel the technology belongs to them? When they create a website, have they a clear idea

of the audience and the language or languages that audience may understand? Will they perhaps

choose to use a language other than their own, imagining - wrongly as it happens - that they are

reaching the whole world? It is in this context that a universal system of machine translation -

releasing people to use their own languages in a world context both to convey and to access

information - would revolutionise the relation between people’s perception of the local and the global,

creating what is sometimes known as 'glocal' consciousness.

Every language stands on the Internet within a planetary space and face to face with all the other
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languages there present. Minority languages which have survived as enclaves within nation-states

now have to perceive themselves, like all other languages, as standing at a cultural cross-roads, open

to multilateral relationships and exchanges. There are great opportunities as well as problems, and

the emphasis in our report has been on enabling communities to take up these opportunities.

The needs which we have noted in the case of minority languages of the EU and those languages

which have a degree of officiality in their region are also immediately evident in the case of small state

languages such as Icelandic, Letzeburgisch, Irish, and Slovene, and could be true tomorrow, as the

language-technology gap widens, of half a dozen slightly larger state languages in the enlarged EU.

It is because of this convergence, and the possibility of joint programmes between small languages

of different kinds, that we do not want to isolate regional and minority languages as a hermetically

sealed category within, for example, the EU’s MLIS programme.

At the same time we are aware that within the institutional structures of the EU, the official language

of a nation-state is likely to have greater influence exerted in its favour, so that where there is a

mainstreaming of the minority languages into non-language-specific EU programmes, we believe

there should also be a reserved percentage kept in the budget for projects which include minority

languages, and a monitoring of what resources are in fact allotted to these languages. In other fields,

such as education, however, where important actions of the Socrates/Lingua programme are

reserved specifically for the official languages of the EU (at least for the next seven years), it seems

to us that a counterbalancing programme of initiatives directed specifically to regional and minority

languages is necessary.

We are writing this study at a time when the final details of the Culture 2000 programme are still

awaited, and guidelines from the EU for the European Year of Languages Programme, relating to

2001, have yet to be confirmed. Furthermore, no decision has yet been taken on the legal act which

is to underpin the budget-line for regional and minority languages. This uncertainty makes the exact

location of some of our policy options necessarily somewhat difficult.

Though immigrant languages are at the margins of our brief and outside our area of expertise, we

should like to say a word about them here. Where they are official languages in their home country,

it is there - possibly with EU financial support and expertise - that IT and language resources for

those languages should be developed, a process that will at the same time encourage the growth of

a skills base in those countries and avoid duplication. The software produced will then become

available to the immigrant communities in the EU, always provided that literacy in the home language
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exists and can be maintained.

There are, however, substantial and well-established immigrant communities in EU countries whose

home languages have little or no recognition in their countries of origin - Kurdish, for example, or

the Berber Tamazight language. Not surprisingly, the first software for Tamazight was developed in

Canada and in France, where the TEX system was adapted to Tamazight. It seems to us that the EU

and its member-states have a special responsibility towards such groups. Where language

standardization is adequate, projects for such languages could be included alongside regional and

minority languages and member-state languages within, for example, the MLIS programme.

Roma/Sinti are a very special case, whose salience will grow. As Eastern European countries enter

the EU, millions of people who speak some variety of Romani will become EU citizens. Questions

of literacy and language-standardization will present great challenges if policies to counteract social

exclusion are to go hand in hand with respect for cultural difference. All we can do here is express

the hope that in the case of autochthonous European languages which require standardization,

something can now be done within the teacher training action of SOCRATES which will later allow

codification for IT purposes to take place.

Against a background of accelerating change, where the general direction is clear but the detail of

technological development cannot easily be foreseen, and faced with a range of languages whose

needs are overlapping but not identical, we suggest a range of possible actions, not as alternatives

but as a bundle of approaches which, taken together, will support and enable the further development

of linguistic diversity on the Internet and promote equality of access and of opportunity to EU citizens

whatever their language. Machine Translation is one important element in the bundle, but itself

depends on a whole raft of underlying language resources and on an IT environment which is

friendly to linguistic diversity.

The following is the range of actions we suggest as desirable, and appropriate for the European

Parliament to take:

1. Support for networking, conferences, circulation of experience of Internet projects in smaller

language-communities, and small communities generally. Organizational and financial aspects are

quite as important in this context as technical aspects. Special provision should be made to

ensure the participation of the smallest linguistic communities, since the Internet is a technology

usable by even very small groups both for internal communication, for communication with a
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distant home culture, and for teleworking. These activities should be supported under the new

MLIS three-year programme.

2. Support for the creation of multi-lingual pan-European portals bringing together, for example,

Internet radios, samples of literature in translation, festivals of national culture. Minority language

sites will benefit most by being grouped in a variety of ways, so that they become accessible

from different perspectives - by theme, by region, and by the fact of being minority languages.

MLIS as above.

3. Support for the creation of everyday IT applications such as spell-checkers, Internet browsers,

and in particular word-processing/office packages. There is scope for cooperation because there

are re-usable elements in such programmes. Also, software with a choice of two or three screen

languages is often suitable for minority language situations. From the point of view of minority

languages, and from a cost/benefit perspective for the Commission, we believe there is a great

deal to be said for carrying this work out in a non-commercial environment, avoiding problems

of intellectual property and ensuring maximum reusability. Linux-based applications may be

appropriate. Localization could also be supported if carried out on freeware/shareware. Support

should be concentrated on smaller languages, which international software companies do not

consider profitable. MLIS as above.

4. Creation of language resources for large and small European languages on a much greater scale

than hitherto. We are talking here of underlying resources such as electronic dictionaries and

corpora of the written and spoken language, which take time to build and are unlikely to be

funded from commercial sources. For minority languages the priority might be to do for them

what is already being done, or has been done, for EU member-state languages under the

PAROLE project - the construction of a large linguistic corpus of the written language for each

language according to the model already in existence. We propose a similar co-ordinated project

for minority languages which would, of course, only affect a reduced number of “unique”

minority languages. Minority-language groups whose language is official in another state will

normally have been catered for already. MLIS as above.

We think that support for the measures outlined in paragraphs 1, 2 and 3 above might be

accommodated within a new three-year MLIS programme amounting to 15m euros. While MLIS

would of course have to select the best schemes that come to hand, it would be desirable to allot a

notional 25% of resources to projects which included one or more minority languages. It would be
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particularly important to support projects which include smaller/minority languages in the field of

e-commerce. The next few years offer a special window of opportunity for the 'unique' minority

languages in the EU. After that there will be strong demand from the state languages of the

applicant states. (It is worth noting that minority language groups in the applicant states are, almost

without exception, transfrontier minorities, so that their languages are state languages elsewhere).

Language resources are a much more expensive field and we suggest that a three year budget of 50m

euros to include sections 1- 4 above, again on the basis of a notional 25% directed to projects

involving minority languages, would not be too much.

5. itself will be refined as a variety of languages develop the system. It is essential that smaller

European languages, including minority languages, be associated with the project as soon as

possible so that they may develop as early as possible and in an appropriate form any necessary

language resources they may be lacking. There is therefore an interrelation here with paragraph

4 above. Framework 5 is the appropriate vehicle for support for a project which is still in the

research and development stage.

6. Support for language-learning modules devised specifically for home learning over the Internet.

We have in mind basic language-learning modules of a multi-media kind, based on situations that

are not too culture-specific, in which the medium of instruction is entirely graphic, or if in

words, is kept to a minimum and made available in a wide range of languages. Such materials

could be developed on a cooperative basis and would be particularly suited to the Internet, where

one does not know from what language the learner is starting. Such projects are in theory

appropriate for cooperation between partners in all kinds of language-groups - official,

immigrant, regional and minority; but if, because of Support for the participation of smaller

European languages in the Universal Networking Language (UNL) project mentioned in chapter

3, subject always to a positive evaluation by the EC of the whole project. UNL is of considerable

interest for all languages, but of particular interest to smaller languages, whether state, regional

or minority languages - all languages in fact that are not likely to find the resources to develop

a large array of language-pair MT systems. We understand that there are plans to set up a centre

for teaching the UNL methodology, and that the research the categorization of languages,

support were impossible across all categories under, for example, the SOCRATES/LINGUA

programme, then projects relating only to minority languages might be supported under the

Regional and Minority Languages budget-line. There may also be possibilities of a one-off

nature under the European Year of Languages Programme which has yet to be confirmed.
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7. Support for cooperative projects to write introductions to IT (manuals and simple software) in

minority languages and with particular sensitivity to the need that may arise to adapt standard

applications packages. We have in mind both materials for schools and for adult vocational

training. There is a terminology aspect to this work which would incidentally help forward the

Machine Translation of software. This is a special need of minority languages and possibly the

very smallest state languages. Regional and/or Minority Languages Budget Line.

There are a number of areas where resolutions of the European Parliament might offer the best way

forward.

8. The European Parliament could emphasize its support for the principle that Internet domain

names in any language (and using all diacritic marks) should be registrable, alongside the use of

the .eu suffix. We believe this indeed to be the EU’s position in the ICANN negotiations. This

is an important symbolic matter.

9. The European Parliament could ask the European Commission itself to help develop memory-

based computer-aided translation in a wider variety of languages than at present by its own

publications policy. In areas where regional languages are well entrenched in the administration

and a body of professional translators exists working between the state and the regional/minority

language, such translators might be used for the translation of selected Commission publications

into those two languages. Computer-aided translation will not be helped by single symbolic acts

of translation into regional and minority languages, but by a steady if small flow of documents

in the same limited subject-area.

10. In the information society, all languages, including minority languages, are closely bound up not

only with culture but with the economy and with economic opportunity. It is important for the

European Parliament to reiterate the need to take into account linguistic factors in relation to IT

in programmes that may seem at first sight to have a different focus - support for Objective One

areas or for the development of the European Media industry. It is particularly important that

very small language groups should not be overlooked simply because they do not fit the scale

of projects envisaged in a given programme, which in turn presupposes the scale of matching

funding required.
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2. The Background: Social, Political, Technological

Linguistic diversity on the Internet is increasing...

There is a common popular perception that the Internet is an overwhelmingly English-language

medium. This is understandable because the early and phenomenal growth in its use happened in the

USA where personal computer ownership was most widespread. Estimates of Internet usage by

language vary considerably, but all point in the same direction and indicate that whereas there is a

steadily increasing growth of usage in English-speaking countries, there is a far greater rate of

increase in other countries, and particularly in Europe, China and Japan. For example, in July 1999

one estimate was that 128 million people accessed the Internet in English, whereas 88 million

accessed the Internet in other languages1. But the same source showed that  whereas the English

figure had trebled in four years, the "other languages" figure had increased eightfold in the same

period2. A different source predicts that by 2002 a majority of Internet users worldwide will be non-

English-speakers and that three years later their proportion will have risen to 60%3.

In the USA, one in two persons has already used the Internet, so the most that can be foreseen is a

doubling. India, on the other hand, where English is one of the official languages but is spoken by

a small elite only, has at present a PC penetration of just over two per thousand inhabitants4. While

many of those present PC users may be assumed to know English, that assumption cannot be made

for the future. But even when the target audience for a service or product may be assumed to have

some knowledge of English as a second or a third language, it is increasingly recognized that in

competitive situations those companies will have the edge which use the customer's language and

understand the customer's culture. In the United States itself, an estimated 45 million people access

the Internet in languages other than English from homes where English is not the home language,

though those same people mostly use English at work5. There is also the question of cultural attitudes

to other languages. Just as some cultures accept, while others resist the use of subtitling on

television, so it appears, for example, that Japanese with some knowledge of English still prefer to

read English websites in (even inadequate) Japanese translation.

Global communication on the Internet is therefore going to have to take account of linguistic

diversity, and global e-commerce is going to have to resort increasingly to multilingual presentation

and management of information, and therefore to translation, including machine translation.

Globalization requires localization. Equally, where information retrieval and text summarization is
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concerned, techniques of accessing and selecting information via the web will have to take account

of multilingualism.

A range of interrelated language technologies including machine translation have been

developed...

Since the Second World War a range of language-related technologies have been developed at an

increasing pace, mainly in North America, Asia and Europe in fields such as machine translation,

information retrieval, speech recognition and language recognition. These technologies rest on

analytic work carried out and techniques developed in relation to particular languages, and across

languages, and today such work requires language resources to exist in structured electronic form

in those languages. By language resources we mean, for example, large annotated linguistic corpora

and linguistic descriptions, speech databases, computerized dictionaries in database format, together

with appropriate standards and methodologies. Many of the same techniques are used across a

variety of applications. It is therefore impossible to discuss multilingual and translingual operations

on the Internet or Machine Translation without reference to language resources more generally6.

While each language technology has its own problem areas, and while levels of performance are

uneven, more has been achieved than most people outside these fields are aware of. Europe is a

magnificent test-bed for language technologies. Countries with more than one language have a ready-

made environment for research, testing and evaluation, while the European Union, taken as a whole,

has every incentive to make multilingualism work. Indeed the European Commission has been a key

player in research and development and also in seeking to raise awareness of multilingualism in the

information society7, but it is still true to say that such awareness is greater in the research

community than in the business community, or public administration or among the public in general.

The EUROMAP project concluded that language technology could emerge as an important

"technology cluster" for Europe which would "confer first-mover competitive advantage to the EU"

but that for this to happen required more active cooperation between European and national

policymakers and between the research and industrial constituencies8. Expert opinion also seems to

agree that integration of the various language technologies into real-world applications now needs to

take place alongside improved performance in some fields and further basic research in others. The

growth of Internet use and of e-commerce in particular, with online targeting of customers by

language, will precipitate and accelerate the need for multilingual applications, and in this context we
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can expect the market to respond, but only where some languages are concerned.

The real threat to linguistic diversity on the Internet, as we shall see, is not that one single language

will prevail, but that five or six world languages will develop the full range of language resources and

integrated language applications, including Machine Translation, and that those many other languages

which do not do so will be excluded - not from the Internet as it now is but from many of the

processes and transactions that will increasingly be carried out over the Internet.

But uneven development between languages is one factor widening the gap between

information rich and information poor and impeding universal access

Here we come to a central problem underlying the particular questions this study will address -

uneven development as between languages. Languages start from an uneven situation. Some

languages have large numbers of speakers, others have few. But some large language communities

are too poor to offer a market for information technology, while some relatively rich language

communities are too small for large software companies to consider them a viable market. Policy for

the support of language technology, and consequently funding for research and development is

uneven between countries9 and as a result expertise is unevenly spread. Then again, within countries

the availability of language resources is uneven as between the historic official and unofficial

languages of the same nation-state.

The creation of large-scale language resources as opposed to applications packages requires a long-

term strategic vision and cannot be left to commercial interests alone10. It is relatively expensive, and

the returns come indirectly and slowly at first, so public funding is usually required, which is

unevenly available as between languages. But this uneven development of language resources as

between languages will result in a subsequent inability to develop a whole range of applications,

including machine translation, for the marginalized languages, so that the gap between language-

technology-rich communities and the rest will widen and widen. Languages in which people cannot

interact with computers over the Internet will come to be considered inferior, pre-technological.

Nor can the creation of everyday applications such as word-processors, spell-checkers, search

engines and Internet browsers be left entirely to the market without compounding the already existing

inequalities between languages. If a language-community is considered too poor or too small to offer

a viable market for these products, members of that community can be seriously disadvantaged in
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terms of economic opportunity, education and training, freedom of expression, access to information

and full participation in the democratic processes.

And beyond these more specific questions lies the overarching question of how the Internet culture

itself, or perhaps we should say the wider computer culture, is perceived, particularly by young

people. It is not possible to draw an absolute line between the language of the tools and the language

of the content. If the tools are not available in one's own language, there will be a tendency, well-

known to minorities in earlier historical contexts, to become assimilated to the language of the tools

in other respects too. The right to use your own language (with all necessary diacritic marks) in the

naming and addressing system of the Internet rather than continuing with the present US-centric

system - a question being discussed between the EU and the US Department of Commerce at the

time of writing - is very important symbolically in this context11.

Language and IT in economic and cultural life, education, training and citizenship

In developed countries, information technology is becoming  increasingly integrated with virtually

every aspect of life. Its importance in economic life is self-evident and needs no elaboration here.

Equipping children and adults to use the technology has become a necessary part of education and

training, and the same technology then also becomes a tool for teaching other subjects. Then again

good citizenship depends on access to information in your own language. The Internet is a very cost-

effective way of making information available and it also offers possibilities for consultation and

participation in democratic decision-making. Indeed it is not too much to speak of an emerging

cybercitizenship, but this can only be based on an equality of treatment as between all citizens. One

dimension of this equality must be linguistic equality. Nor should one overlook the cultural and

creative aspects of language in IT. The Internet already has its poets and writers working in a new

medium and in a new symbiosis with graphic material and sound files. Self-expression and freedom

of expression in your own language are also aspects of access to the Internet.

One dimension of education needs particular mention in the context of this study - the teaching and

learning of languages. Its relevance to this study is twofold: in the first place, seldom in European

documentation is language learning discussed without some reference to multimedia as an aid to

language acquisition, and to telematics as a way of making contacts, accessing learning materials and

establishing direct two-way exchange between learners and teaching institutions in different

countries. Secondly, the teaching of languages has a direct relation with the supply of human
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translators.

Nowhere in this document do we suggest that Machine Translation will remove the need for more

and better language teaching or for human translators. Mediated communication via computers and

machine translation, and better direct communication through improved language skills, are two

parallel strategies for achieving greater cohesion and integration within Europe. The translation

profession is in no way threatened by technological developments. Translation needs are growing at

a phenomenal rate, reflecting the accelerating pace of exchange of information between linguistically

diverse communities, far outstripping the recruitment and training of human translators and the

capacity of most consumers to pay for translation. What machine translation offers human

translators is the prospect of increasing their productivity and taking some of the routine out of their

work. Their role will move in the direction of becoming more often editors and cultural adapters of

material rather than simple translators of texts.

The European Union - Philosophy, Policy and

Practice

From its inception the European Union has based its philosophy, policies and to a degree its internal

practice on the principle of multilingualism. A series of reports and programmes cited throughout this

report have stressed the interrelated importance of multilingualism, the economy, the information

society and citizenship.

But the EU is also a major employer of translators and interpreters, and a major funder of research

and development in language technologies. As the number of member-states and languages has

increased (and is soon to increase further) so the need has grown to increase productivity through

computer-aided translation systems and ideally to automatize some kinds of translation altogether.

It is not too much to say that the preservation of  the multilingual ideal and the equable functioning

of the enlarged European Union will depend on the further development and integration of language

technologies that relate to machine translation, and their introduction into the mainstream of citizens'

lives.

For as well as multilingual practice in the EU institutions, and communication with member-state
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governments and institutions, there is the question of  relating to European citizens whose lives are

increasingly affected by Europe-wide policies, programmes and directives. Here the variety of

languages needed to communicate fully and on a basis of equality with all European Union citizens

is far greater than the number of  official member-state languages. We have in mind both the

languages of recent immigrant groups and the autochthonous regional and minority languages of the

EU.

Globalization of the economy is by many observers seen as strengthening regional identities within

nation states, in which context the use of a region's language in the public domain can be an indicator

of cultural and economic self-confidence and also a way of giving the region a cultural salience and

positioning it in the global market. The Committee of the Regions has consistently called for support

for regional and minority languages in fields such as education12 and for the transmission of certain

EU information in minority languages13.

At the same time recent events in eastern Europe have underlined the need for international

agreements on minority linguistic and cultural rights as a timely means of preventing conflict. The

extension of traditional concepts of individual human rights into the cultural and linguistic fields, that

is to say in the direction of group rights, is evident in the Council of Europe's Framework Convention

on National Minorities and is spelt out much more fully in the Council of Europe's Convention on

Regional and Minority Languages14.

During the last twenty years - the period in which the European Union, following a series of reports

and resolutions in the European Parliament15 has been giving support to regional and minority

languages, - great changes have also been taking place in the internal constitutional and language

arrangements of several EU member-states. A number of regional and minority languages have

become official or semi-official on their own territories within the states concerned, well entrenched

in public administration, education and the media, and more extensively used than hitherto in

commercial life. In recent times, the decision to ratify the Council of Europe's Convention on

Regional and Minority Languages has involved recognition by some states of a number of languages

that hitherto had little formal recognition.

Taken together, these developments have created an increased need for translation within nation-

states and helped develop language-based industries. At the same time the expectations of citizens

speaking some of these languages have been raised to levels not far short of those of speakers of

official member-state languages. If they are able to deal and be dealt with by the public authorities

in their own region in their own language, then they will expect no less of European institutions.
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Modern language teaching, we have already argued, is relevant to this study. Improving language

skills has been a continuing concern of the European Union16 and is a main objective within the

present Socrates, Leonardo and Youth programmes17. The Council of Europe and the European

Centre for Modern Languages, established under the Council's auspices in Graz, also has a strong

record in the field of advancing language teaching and learning. In particular one may mention the

establishment of  "threshold levels" for a range of languages including a number of regional and

minority languages18. The designation of the year 2001 as  "European Year of Languages" by both

the EU and the Council of Europe will help to raise language awareness in the public at large and there

must surely be an Internet dimension to this consciousness-raising.

Other relevant areas of EU policy are media and culture. A succession of  media programmes have

encouraged co-production with the aim of stimulating and developing the European film industry, and

this has necessarily involved back-to-back production and subtitling, which clearly relate to

multilingualism. At the time of writing final details are not available of the new Culture 2000

programme, but among other actions it is likely to carry forward elements of the former Ariane

programme of  translation, which gave special attention to smaller and minority languages.

This study and the policy options it sets out can therefore be situated within the context of

established policies of the European Union relating to: research and development of language

technologies, public information and citizenship, media and culture, the multilingual information

society, education and vocational training, the teaching of modern languages and the raising of

language awareness, and the promotion of regional and minority languages. In reviewing the 

European documentation historically we have noted an increasing convergence between the

recommendations in the different fields, and a shift when speaking of regional and minority languages

from the terminology of protection and conservation to the terminology of development, access and

equal citizenship.
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3. Information Technology and the Small Language

Minority languages and small languages

Our main focus and the brief for this study is to consider the possibilities of the Internet and of

Machine Translation in relation to the autochthonous regional and minority languages of the European

Union. These are spoken by over 40m citizens of the European Union1 and can expect to enter on

a new period of development with the passing of the Legal Act currently going through the European

Parliament.

But we shall not consider these languages in isolation. They share some problems with the smaller

state languages and with some immigrant languages, particularly those which are minoritarian in their

countries of origin, and are all part of a wider multilingualism. The distinction between a small state

language and a strong regional or minority language becomes very tenuous in some parts of our

discussion. We can go further and suggest that in respect of language technology many of the

difficulties and threats to minority languages will soon be felt if they are not being felt already by all

but the largest of the world's languages. In this context, anything that addresses minority-language

problems is likely to be of much wider interest.

We shall not here attempt hard and fast definitions of regional and minority languages nor offer a

definitive list, since there are always disagreements at the margins. But where a member-state has

ratified the Council of Europe's Convention on Regional and Minority Languages2, a list of recognized

languages for that state exists, and the member-state government has taken on responsibility at a

certain level for the safeguarding and promotion of each of those languages in a certain number of

fields. One of the fields mentioned in the Convention is Media, and we would argue that, as things

have developed, these should be interpreted to include "New Media".

Readers of this study may also want to take as a guide the list of languages studied in the Euromosaic

Report3, drawn up for the European Commission, or the list of language groups that have
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membership of the European Bureau for Lesser-Used Languages4, or the language communities listed

in the databases of the Mercator centres5, all of which have a high degree of overlap.

Instead of seeking an absolute definition of regional and minority languages we shall set some

markers of our own which are relevant to the subject of the study. Where a regional language/dialect

does not have an agreed written standard, then the establishment of such a standard must necessarily

precede work on text-based language resources and applications. These cases thus lie outside our

present focus until such time as that agreed standard exists. We return to this question in the final

chapter.

Some of the minority languages of the EU exist only in minority situations, whether minoritarian in

one member-state only, as with Sorbian or Welsh, or minoritarian in two or more member-states,

as in the cases of Catalan and Basque. But there are also transfrontier minority languages, where

although the language is minoritarian on one side of the border, it also belongs to a large and

sometimes powerful language-group possessing its own nation-state on the other side of the border

(or further afield), as in the case of the German minorities in Belgium, Denmark or Italy. An

intermediate case might be that of the Slovene minorities in Italy and Austria who indeed have access

to state-supported language resources over the border in Slovenia, but within a language group whose

total size is quite small - indeed smaller than some minority-language groups in the EU.

When, in this chapter and the next, we discuss the basic IT environment and the building of language

resources, we shall have in mind those minority languages which exist only in minority situations,

or very small state languages, or languages which fall into each of those categories on two sides of

a border. We do not have to worry about the availability of word-processors and Internet browsers,

or the creation of linguistic corpora for German-speaking minorities outside Germany. These exist

within the language. But when we come to consider uses of the Internet for communication within

and between minority language-groups, German-speaking minorities will certainly find themselves

in the same set of regional and minority languages as Frisian or  Scottish Gaelic.

Linguistic minorities as assets in the wider

society
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The importance of languages and their survival - all languages, whether belonging to a majority or

a minority - to the identity of the individual, to the transmission of culture and values within the

group, and to the self-definition of Europe - has often been reiterated by European institutions and

here we do no more than restate it briefly.

In the field we are concerned with, however, there are costs attached to principles, and there is a

danger that the provision of language resources for minority languages might be seen only in

terms of an extra cost. We therefore think it worth emphasizing the positive aspects of linguistic

minorities for the wider societies in which they live, and also what minorities are doing for

themselves in terms of making good use of the Internet.

In the European Union, almost all speakers of minority languages are bilingual, and therefore already

one step further than monolinguals towards the trilingualism which the EU has held out as desirable

for its citizens. A minority language often serves as a bridgehead into one of the languages of another

state, and sometimes into a different language family. Thus Sorbian speakers in Germany are

linguistically and geographically close to speakers of Czech and Polish and beyond that offer a way

into the Slavonic languages more generally. These linguistic links, which can be strengthened by the

Internet, are assets in economic terms and also in terms of cultural exchange both to the state in

which the minority exists and to the European Union. The same is true of the languages of immigrant

minorities which are in some cases very important languages numerically in the countries and

continents of origin. And what is true of minority language groups within a given state is true of

smaller state languages within the EU as a whole.

Again, it is not always realized that some of the best examples of successful language learning are

to be found in minority-language areas. The teaching of Basque to adults and children, and the

teaching of children through Basque in Euskadi, the Basque Autonomous Region in Spain, is a

success story on a scale that it would be difficult to match anywhere, and deserves greater attention

from all those concerned with language teaching.

Many minority-language areas are bilingual areas, where both the majority and the minority language

have co-officiality. This has led to the development in these areas of bilingual administrative

procedures and design services, back-to-back film production, subtitling for media, simultaneous and

written translation services, an interest in machine translation, and an overall awareness of language

pluralism not just among specialists, as tends to be the case in monolingual societies, but in the public

at large and at political and institutional levels.
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Speakers of minority languages have been quick to seize the opportunities of the

Internet

Once the hardware and communications infrastructure is in place, the Internet in its present form

has many advantages for minority language communities as indeed for all small communities. We

should remember, however, that some minority-language areas coincide with European Objective 1

areas - that is to say they are the poorest in the EU in terms of average income, and therefore likely

to have fewer personal computers. They may also be rural and/or mountainous and have a  poor

telecommunications infrastructure. Yet it is often areas of this kind, far removed from large centres

of population, that could most benefit from the Internet in terms of their economy and in some cases

already do6. It is therefore extremely important that support for minority languages and information

technology, both infrastructure and training, should go hand in hand where Objective 1 areas are also

minority language areas.

The uses to which minority language groups put the Internet may seem at first to be the same as

many we find in majority languages, but the significance is often different. Any presentation of the

minority language and culture to a world-wide audience by definition breaks new ground since

minority language groups, whatever access they may have had to broadcasting within the nation-

state, have scarcely ever had the political or economic strength to project themselves outside the state

in which they live, or indeed, in many cases, to their fellow citizens in other parts of the same state.

Thus the broadcasting organization BBC Cymru/Wales, which produces radio and television

programmes mainly for Wales, has recently launched an electronic daily newspaper in Welsh7. The

significance of this is that, although Welsh is a relatively strong minority language, with well-

developed radio and TV, there never has been a daily newspaper in Welsh for a variety of historical

and geographical reasons.

A newspaper on the Internet becomes immediately available to the Welsh-speaking diaspora around

the world, not least in England where perhaps as many as 150,000 Welsh-speakers have only very

limited access to broadcasts in Welsh by means of overspill of radio and television in border areas

and the digital version of the Welsh television channel S4C which is available in the UK through

satellite subscription. Diasporas can be very important for linguistic minorities who have often lost
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population from the home area through emigration. The Internet makes it possible for them to remain

in regular touch with what is happening back home and, if they so wish,  to lend their talents to the

service of the home community.

Another ambitious and comprehensive electronic newspaper is the Catalan Vilaweb8, founded in 1995

by Vicent Partal and Assumpció Maresme, both experienced journalists. It is an electronic newspaper

with a network of local editions which appear in towns and villages throughout the Catalan lands but

also in diaspora areas such as Boston and New York, creating a kind of “virtual nation”. The site also

incorporates a directory of electronic resources in the Catalan language and reaches 90,000 different

readers each month. This critical mass of users attracts some international web advertising, and local

editions collect their own local advertisement. Indeed the organizational and financial arrangements

of Vilaweb are every bit as interesting as the technical ones and could be of interest in other minority

languages. A similar network exists in Galicia9.

There are many courses teaching minority languages on the Internet. The most ambitious is likely

to be HABENET, a three-year project for teaching Basque on the Internet10 and costing some €1.8m.

Internet courses in minority languages have new possibilities but also face new challenges. Most

face-to-face courses and course materials for learning minority languages assume a knowledge of

the local majority language and this is undoubtedly where the main demand will be, on and off the

Internet. But it seems to us that there would also be room to develop a multi-media language-learning

package that was language-independent or language-adaptable so far as the language of instruction

went. Such a course would make each language approachable from any other language at least at an

elementary level.

Many libraries and museums have websites with on-line catalogues which present a particular culture

to the world. In minority-language areas these are often bilingual and sometimes trilingual. Part of

the emergence of minorities into the wider world through the Internet might be a greater spread of

multilingualism on these cultural sites and we should consider how best this might be encouraged at

European level.

One presentation of culture over the Internet which relates particularly to translation is the projection

of literature with samples in translation. and the listing of contacts for the selling of publishers’ rights.

The Welsh Cyfwe11 site is a case in point, and this is due to be extended to a number of other

languages12. A fascinating and more purely linguistic site is Scots on the Wab which presents the

Scots language (through Scots itself and through English) in a variety of informative, innovative and

amusing ways.13
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The rest of this study will be concerned with language in close interaction with the technology of the

Internet and Machine Translation. The reasons we have spent time on these examples of present

good practice in respect of use and content are in the first place to show that there is a richness of

content and a readiness to seize opportunities among minorities; and secondly that there exist within

these communities ideas and experience which need to be circulated. It is important to emphasize that

one is talking not so much about sharing technical skills as about organizational and financial

management experience in an Internet context. Networking this experience is a very appropriate field

for EU support, as are collaborative projects. The European Bureau for Lesser-Used Languages at

a general level, and the three Mercator centres which deal at a specialist level with minority languages

in legislation, media (including new media) and education, are all well placed to foster collaboration.

We have taken our examples of good practice from minority-language communities who are often

the most acutely aware of linguistic factors. But there are, of course, many relevant good examples

to be found in other small language groups, and indeed among small communities who speak large

majority languages. For example, Parthenay, a small French-speaking town in France has an excellent

municipal website combined with internet radio broadcasts14 which could offer an interesting model

within the reach of the smallest linguistic minorities. There are good examples of networks for small

communities that might be adapted for minority languages to be found both in Europe15 and further

afield16.

For this reason we would not wish to see a ghetto created for regional and minority languages when

it comes to European support for networking in this field. At the same time, however, we fear that

minority language groups may be marginalized if simply subsumed in a general programme. We shall

return to this question in the final chapter.

But there are problems in the basic IT environment ...

We have looked at these examples from the point of view of what is produced for the Internet and

found many positive initiatives. Things do not look so good, however, if we start from the point of

view of the user of a personal computer who is also a speaker of a minority-language or very small

state language.

That person will in all likelihood have learnt, at school or in vocational training, how a particular

operating system works, how a given word-processing package works, how a certain Internet

browser works, perhaps even how a web-authoring package works, using software and terminology
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not in his or her first language. The computer bought privately or used at work may well have arrived

with software already installed in the same majority language. There is a double problem here.

Software in the minority language may not be available, but even when some smaller items are

available, marketing them in the face of world-wide brands with high levels of software integration

is a difficult task. The tendency to monopoly is also a tendency towards the exclusion of languages

not considered commercially viable for the software manufacturers who have that near-monopoly.

When it comes to word-processing, if minority-language speakers type text in their own language

they may find that features such as autocorrection that are user-friendly in the majority language

create errors in the minority language. The hyphenation system may be inappropriate for their

language, and not all the necessary accents and other diacritic signs may be easily accessible. No

spell-checker may be available for their language, or if it is, it may not be integrated with the other

programmes. The search engines offered by their internet service provider may not be able to select

sites by language, or may not be efficient at doing so and the portals into the Internet offered by

internet service providers are seldom constructed in a way that allows a minority-language presence

to surface into the user's consciousness.

The sophisticated personal computer user will be able to circumvent some of these problems, but

as PC and Internet use spreads, so in all probability will the numbers of less sophisticated users.

There is a tendency for word-processing software to become more user-friendly with such users

in mind, but in so doing it often becomes more language-specific, which then makes it less user-

friendly when used with those languages which have not been targeted.

Then there is the question of the screen language. If menus and help facilities are not available in your

language this in turn means that the whole terminology relating to personal computers and the

Internet will make the technology seem to belong to a culture not your own, with which you may

nevertheless want to identify because of its aura of modernity. This problem is compounded by the

dearth of manuals and teaching materials - both for schools and for adult vocational training - in the

minority or small language.

Before we can even begin to discuss machine translation and its integration with the Internet to serve

smaller languages, we have to understand that where IT is in the question these languages start with

much more basic needs, which, essentially, are to provide speakers with an IT environment at least

to some extent in their own language. This is apparent not only from what official and voluntary

language organizations in the minorities have told us but from the strategies and priorities they have

applied in practice.
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Contrasting experiences and possible strategies

Here we want to consider two contrasting experiences and the possible strategies they suggest

for other minorities and for European support.

The first is the agreement between the Basque Autonomous Government and Microsoft for the

localization in the Basque language of Windows 95 and MS Office, subsequently extended to

Windows 98 and Office 2000. This was a very expensive undertaking, paid for by the Basque

Government and provincial councils. The first-time development costs were approximately €1.8m

paid to Microsoft, but the total cost was more like €2.4m if the supplementary work carried out by

Basque Government staff on translation and marketing is costed in. On the positive side it has to be

said that an operating system and a very commonly used set of  programmes are now available in

Basque not only for offices but also for schools and vocational training, at a time when most minority

language groups in the EU are still wondering what to do. However, the costs in themselves make

this a model that can hardly be recommended to minority language groups with fewer resources.

Besides, there are other considerations which make this solution less than ideal. Because of the

incorporation of complex components into new versions of the programmes, updates to the

localization become more expensive rather than cheaper as time goes on. Moreover, by the time a

programme has been localized in small languages such as Basque - which are allocated low priority

within Microsoft - new versions of the original are already becoming available in English and some

other languages which offer a large market. Finally, what might be thought a major advantage of

cooperation with an international company, namely access to its marketing skills and distribution

network, does not apply. The Basque version was not important enough to Microsoft for them to

be interested in promoting it themselves.

The Basque Government has now looked at information technology needs for the next ten years.

Localization is only one kind of action contemplated, and on the whole the assessment of costs and

benefits seems to favour other priorities: the development of spelling and grammar checkers, of OCR

tools specific to Basque voice recognition software, also support for making Basque dictionaries and

reference works available for on-line public use. A five year plan starting this year (2000) is likely

to support local companies working in some of these fields. There is also an interest in developing

tools for the automatic translation of web-pages.
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The Catalan Autonomous Government too entered into an agreement with Microsoft and has

appointed a committee of experts to ensure that a strategy is in place so that electronic resources are

created in the Catalan language. But the experience from Catalunya we want to look at here is entirely

within the non-commercial and voluntary sector.

Softcatalà is a small-scale non-profit organization set up by a group of friends in 199817. It has two

objectives: to use Catalan in the IT domain (rather than English, Spanish or French) and to localize

freeware and shareware rather than commercialized products. The first piece of software localized

was Netscape Navigator after Netscape decided to make the code for its browser freely available.

The Catalan version of the browser can be downloaded free from the Softcatalà website or obtained

on a CD distributed and paid for by the Ajuntaments de Catalunya.

The initial localization took three people ten months to carry out and involved translating 30,000

words. Softcatalà is essentially run by these three people who during the summer especially may have

the help of up to twelve people, usually students. Subsequent updates to Netscape Navigator have

been translated within three months of their US release and often earlier than the Spanish version.

Softcatalà always localizes directly from the original English version.

Softcatalà does not keep statistics of how many people download its software but a software survey

on the Vilaweb website in 1999 drew 333 replies from people most of whom were frequent or

established Internet users concerned for the Catalan language. This may not be a good guide to the

absolute numbers using Catalan software, but it is interesting that, within the sample, Softcatalà’s

free Netscape was far more popular than Microsoft Internet Explorer in Catalan which was used by

fewer than 2% of respondents.

This seems an attractive alternative route for smaller applications such as browsers and spell-

checkers, but a large word-processing package (Wordperfect, for example, has made its code freely

available for non-commercial purposes) would require very considerable effort if done on a

voluntary basis. There are also problems of integration, of course, if the aim is to offer a product

range comparable, for example, with Microsoft Office.

Marketing is a problem, but, as we have seen, the same was the case with Microsoft software

localized into Basque and Catalan. However, given that governmental or voluntary organizations have

to do the marketing in each case, there must be some advantage in marketing a free product. The
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Basque Microsoft programmes, despite the heavy element of subsidy, have had to be purchased by

individuals and institutions, including the Basque Government itself.

European Support

By its very nature, localization is language-specific and therefore projects concerning one language

only might be thought to concern only the region and the nation-state to which it belongs. If that

were all that remained to be said, the outlook would be bleak for the smaller or weaker minority

languages which do not have the strategic planning or the strength of official support given in our

example of the Basque Government. In most EU minorities development is fragmentary - a simple

word-processing package based on shareware in Breton, a spell-checker and voice recognition

software for Welsh. The point has also been made to us that joint European projects in this field are

difficult to organize for another reason, namely that each area has its own rhythm of development

and priorities at a given time, and operates within different budget constraints.

Neverthless we feel that there is scope for joint projects in the field of applications to be loosely

coordinated in ways that will differ from application to application, and thus to qualify for European

support. We know of one such project already in the pipeline - for an Internet browser that will be

available initially in Breton, Irish, Scottish Gaelic Welsh. Very often there will be reusable elements

in such projects, which in itself is a justification for cooperation. Just as there is a great deal to be

said for any localization of existing software to be based on freeware/shareware, so there is a strong

case, when public money (both regional and European) is involved in creating new software in

minority languages, for that to be made freely available on the Internet. This will encourage the easy

transfer of re-usable elements to future projects.

There is no doubt that the IT application that would find most acclamation by European minority

language groups would be an office suite (word-processor, spreadsheet etc) that was truly

multilingual in its capability for treating texts (minority-language speakers write both their own

language and at least one majority language) and that was available with their own screen language

as an option, or maybe as one of two options so that the software might be usable by majority and

minority language speakers in the same office or household. Starting from scratch this would be a

large undertaking that could perhaps be considered by an international group working, for example,

with Linux. Alternatively, a group might come to an arrangement to use Wordperfect or Star Office.
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There is room for networking within and between at least three professional groups. First, groups

and companies currently engaged in work on minority language applications. A directory of such

groups would be a good starting point.

Secondly, an academic group interested specifically in language resources for minority languages has

recently been established18 which could be a useful task force lending its expertise particularly to

those language groups that have no centre for language technology within their area. The European

Language Resources Association which commissions the production of language resources does not

exclude projects from minority languages (http://www.icp.grenet.fr/ELRA/home.html) and in this

context it is worth mentioning an article in the ELRA Newsletter April-June 1999 “Does size matter?

Language Technology and the Smaller Language”. The author Nicholas Ostler is a language

technology consultant but also, interestingly, President of the Foundation for Endangered Languages.

In the article, which has a wider than European scope, he establishes a very useful table of

applications and underlying technologies which we reproduce as Appendix 2.

But equally there is a need for contact and the exchange of experience between official and voluntary

organizations capable of contributing to the funding, distribution and marketing of products.

Most of all, however, there is a need for contact between these three different constituencies. If, as

is generally agreed, there is a gap which must be bridged between research and the business and

administrative worlds in the case of majority languages, how much greater is that need in the case

of minority languages where resources are more limited. We think it essential that European support

for the development of applications in respect of minority languages should be for projects where

the distribution and marketing aspects of the project are part of the proposal.

In this chapter we have separated applications from the building of underlying language resources

which are the concern of the next chapter. This is a slightly artificial division since the two are inter-

related, and much that we have said here applies to both. Neverthless, machine translation - which

is addressed in the next chapter - does require a different order of language resources.

We have sketched out the elements of a basic platform of IT standards and applications that should

be available to European citizens in their own language at the points at which most people enter into

information technology and the Internet. In the next chapter we shall see that the direction in which

the Internet is developing and some of the systems of Machine Translation available each require the

building of language resources for every language that is not to be relegated as new services on the

Internet become available.
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4. The Internet and Machine Translation

Matching a range of language technologies to multiple uses and multiple needs

Just as we have made distinctions between categories of languages and language situations, so we

shall need to make distinctions when speaking of the Internet or Machine Translation. The Internet,

unlike traditional media, serves a number of quite different purposes. Machine Translation, too, is not

a single process which either succeeds or does not succeed by some single absolute standard.

Different systems of machine translation may be suited to different user requirements. The use that

can be made of Machine Translation on the Internet in turn depends on the underlying range of

language resources available to a given language. The ultimate purpose of making these distinctions

is so as to match particular uses and technologies with the particular needs of the smaller language

communities. But first we must give an overview of the present state of the Internet and of Machine

Translation, together with our estimate of future developments - for these are fast-moving fields.

In this chapter we inevitably simplify the technical issues to some extent so as to avoid losing the

argument in the detail. The Technical File appended to this report gives a fuller and more complex

picture of the same areas of discussion and provides a bibliography.

The Internet today

The Internet today is a channel of communication that can be used to store or transmit messages,

information or other material between people. It encompasses a range of loosely-related ways of

using a global electronic network for a variety of purposes - e-mail, web-sites, interactive chat, live

broadcast. Each individual message has a producer or author, and a user or recipient:

AUTHOR                      CHANNEL                      RECIPIENT

creates material  =>     stores/carries material   =>     uses material

While some other media (books, data files, picture albums, CDs, etc.) are used primarily to store

material, and others (letters, radio, television, the telephone, etc.) primarily to transmit it, the Internet

is unique in being fully adapted to both these complementary functions within a single technological

macro-domain. Nonetheless, some uses of the Internet focus on one or the other function.
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The Internet’s essential features can be summed up as follows (the italic glosses comment on factors

relevant to smaller languages):

(a) Efficient operation: communication is rapid (in many cases practically instantaneous), powerful

(large volumes of traffic can be supported), reliable (messages are delivered with precision), and

once the technological infrastructure and tools are in place, cheap in comparison to alternative

channels of communication.

This last characteristic is important for small and minority language-groups , where the unit cost of

producing and distributing print media can be prohibitive due to the small size of the group. That

same saving is available to persons or institutions from outside wishing to communicate with the

small language group, but for them may be offset by the costs of translation unless these can be

reduced or eliminated. However, one should not confuse the reduced cost of distribution with the cost

of assembling  the information distributed, which may be high.

(b) Global extension: The Internet renders geographical distances insignificant from every point of

view including cost.

However, this is not the same thing as saying that all uses of the Internet address global audiences.

Indeed, where Internet usage is common, the medium is increasingly used for very local as well as

wider purposes. But the Internet’s capacity for global reach means that other obstacles to

communication become more apparent - uneven availability of the required hardware, and cultural

differences, especially linguistic ones. This is what gives machine translation such salience in the

context of the Internet.

(c) Flexible use: A wide and increasing variety of content can be transmitted via the Internet - text,

sound, graphics. Moreover, the material is instantly updatable. The only limits are the human and

technical resources available for such content to be digitalized, the capacity of current technology

to perform such digitalization, and the availability of hardware and communications infrastructure.

However, expectations rise to meet the potential of the new medium - people expect material on the

Internet to have been recently updated in a way they would not expect a book to be - and one should

not underestimate the time and human resources needed to create and maintain up-to-date, high

quality on-line databases and websites.

(d) Electronic form: The electronic nature of the channel, which is the key element behind the

features of efficiency, globality and flexibility, also has other advantages. Anything that can be done
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electronically can be done via the Internet; hence, more and more information technology applications

can employ the same common channel, and we can expect more applications modules, including

translation and language processing modules to be integrated with the Internet.

As a simple channel of communication, the Internet today does not discriminate between languages,

provided they can be input into the system. It is the various applications integrated with the Internet

that have the capacity to exclude some languages. Search engines, for example, operate on a variety

of principles, and with many it is not possible to search for information by language. It is therefore

in the developing area of Internet-integrated applications that we must encourage a truly

multilingual and non-discriminatory approach.

The Internet tomorrow

The Internet of today is still a largely inert channel which messages and information pass through.

Left to itself, without further technological innovation, the Internet would grow and grow in size, but

at the same time become less manageable. New content-orientated technology and a more

sophisticated structure will be needed to handle the information explosion, making the evolving

Internet less inert and more interactive.

In the above model, it is the stage of accessing material that will become more interactive. The

functioning of the processing component will be to accept specifications from the recipient and, by

manipulation of raw information to which it has access, compile a report tailor-made to the

recipient’s requirements. One of those requirements may concern the language of the report.

Although one cannot foresee the detail of future developments, there are reasons for believing that

these developments will favour a multilingual presence and machine translation for those languages

INTERNET constitutes CHANNEL

> material stored
material provided

V
material accessed

material processed  >
=>   RECIPIENT
   uses material

    AUTHOR       =>
creates material

INFORMATION TECHNOLOGY incorporates TOOLS
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where the underlying language resources exist. These reasons are:

(a) Specialization of content, function and format. Specialized texts (pertaining to specific domains)

are more amenable to Machine Translation than general ones, as is functionally standardized

communication (e.g. e-commerce transactions).

(b) Automation of the way the Internet works. A larger proportion of the text that reaches the

recipient will be partly or wholly machine-generated and therefore more amenable to automatic

multilingual treatment.

(c) Widespread automation entails the existence of  technological standards. Standardization will tend

to favour efficient language processing for both information treatment and user interfaces.

(d) Automation will also lead to the development of common infrastructures which may incorporate

or support, inter alia, the translation utilities and other language processes needed to make the

Internet multilingual.

(e) Intelligent tools and sophisticated user-interfaces for Internet-based functions will incorporate

knowledge bases, artificial intelligence and forms of language processing which can probably be

combined with Machine Translation.

The above tendencies all seem to point to the need for terminological banks, specialized and more

general linguistic corpora to be created where they do not already exist.

What should we expect from machine translation?

Non-specialists thinking about Machine Translation (MT) often apply one of two widespread but

mistaken notions concerning the nature of translation itself. According to the "naive fallacy",

translation is a straightforward matter of substituting for each word in the source language the

corresponding word in the target language; thus the ability to translate merely consists of "knowing

all the words". According to the "erudite fallacy", on the other hand, translation is such a dauntingly

complex and subtle task that accurate translation is almost beyond even the expert human, while for

a machine to translate reliably is inconceivable. The truth lies between these extremes.
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If the "naive fallacy" were true, Machine Translation would be a very simple matter, well within reach

of even the rudimentary computers of decades ago. All that is needed would be a bilingual word list

(lexicon) together with a straightforward algorithm for replacing words in one language with those

in another.

But languages, of course, do not consist merely of words, but also of morphology, syntax, semantics

and indeed pragmatics. Moreover, even where words are concerned, one of the most daunting

problems for Machine Translation is how to deal with frequent homonymies or ambiguities, where

one item in Language 1 corresponds to more than one item in Language 2: getting a computer to

make the right decisions in such cases is in fact one of the most fundamental and difficult of

challenges facing MT technology. Then again, even if we could give the computer system fail-safe

rules on which to base its decisions, it turns out that authentic texts produced by humans do not

always follow the “rules”. While the tendency towards unpredictability in language-use only rarely

impedes successful communication between humans, it may frequently baffle a computer's more

rigid logic. On top of all this there are problems of cultural references in texts which may not be

transferable into another cultural context except by the most creative kind of translation solution.

But, despite these complex challenges, MT systems have indeed been developed and are serving a

range of useful purposes at this very moment, and in the near future will probably become essential

to modern life. Their success, however, has to be judged in terms of their ability to perform to an

acceptable level of efficiency in each specific context. Lists of car parts are capable of being

translated accurately within a very limited and controlled system, while the translation of advertising

slogans may require the same kind of cultural sensitivity as high quality literary translation and best

be left to a highly-skilled human translator.

Just as with any technology, we must look at the needs and demands of a given user, or of the

system within which the technology is incorporated, and ask whether or not the technology serves

its immediate purpose, and also, crucially, what the alternative options are for obtaining similar (or

better) results by any other means. Sometimes information technology will offer options for

sidestepping translation as such through the spread of “machine-mediated communication” where

the machine does not need strictly to translate, only to speak each user’s language.

Quality of Translation

“Quality of translation” refers to how accurately an MT application performs a number of technically
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distinguishable tasks which together make up the complex process of translation. An “ideal

translation” machine translation might be comparable to what an ideal human translator might

produce, but we have to remember that in practice human translators also are capable of error and

not always “ideal”.

However, a translation (whoever or whatever produces it), even if it is not ideal may serve practical

purposes. Everything will depend on what those purposes are, on how critical the quality of

translation is for those purposes, and how possible it is, in given circumstances, to correct low

quality machine translation.

In particular, depending on context and resources, it may be possible for machines and people to

work hand in hand. We need not expect the machine to carry out all the work on its own. Humans

may be able to correct a machine's mistakes, taking the computer's effort as a first draft for revision.

Alternatively, the computer may be able to request assistance or intervention from a human when

necessary. Again, a human may be able to prepare the task for the machine ahead of time in such a

way as to ensure that the latter is only asked to do what it is capable of. By such strategies, machines

may be used as a tool to help provide translations of adequate quality, but not fully automatically.

Thus there may be a choice between having fully automatic translation which is not of high quality,

or high quality translation which is not fully automatic. In the opinion of several experts consulted,

many ordinary users of the Internet today are fairly tolerant of low quality machine translations such

as are provided by existing automatic on-line services (though only between certain languages). The

primary goal of such services is to provide translation which is affordable and available when needed,

and which achieves a minimum threshold of quality. For these users' priorities, this level of

translation is better than no translation at all. But there are other users of the Internet - for example

international companies creating websites - for whom high quality will be more important than cost,

and who will choose human translation, possibly computer-aided.

There is also a trade-off between accuracy on the one hand and our willingness to set limitations on

the original text to be translated. Machine translation has greatest difficulties with ambiguities in the

source text and one way of getting round this is for the source text to be required to conform to

certain rules: this is referred to as controlled language. Another way for a text to be easier for MT

to handle, because it is less prone to ambiguities, is if the text naturally pertains to a particular subject

area, known as a domain, for which the MT system used has been prepared. It will be apparent that

these strategies are better suited to specialist users of the Internet than to the ordinary user.
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Machine translation systems can be based on a number of different approaches, though in practice

elements from more than one approach may be combined. Each approach has its own history and

ups and downs in esteem, but no one approach has triumphed so completely as to make the others

not worth considering. The different approaches are set out in the Technical File at the end of this

document. Below, we adopt a purely ad hoc classification driven by the preoccupation of this report

with multilingual translation capability and support for smaller languages.

Language-pairs

The first approach works with particular language pairs; well-known systems such as Systran and

Logos operate in this way. Historically a great deal of work has been involved in building these

systems, and it is worth noting that the work has to be done twice over, e.g for French to English

and then for English to French. These systems tend to get better with time and use, since problem

areas can be addressed and improvements made. Institutional users have expressed reasonable

satisfaction with the results, but these institutions, which include the European Commission, are in

a position to have a human translator revise the text when a high level of accuracy is important to

them. The systems are also expensive to build in the first place, though it is not impossible that ways

may be found of simplifying the process, in which case the argument would change. The biggest

problem, however, as things stand, is that the number of language pairs, and therefore the amount

of work needed, increases exponentially with every new language added to the pool of languages for

which a system of multilateral translation is being built. When the EU’s EUROTRA project started,

there were six official languages which meant creating 15 language pairs, or 30 translation directions.

Fifteen languages would have brought the figures up to 105 and 210, but the EUROTRA project has

been discontinued.

If it is unrealistic to add all state languages to a completely multilateral translation system, then the

same must certainly be the case for minority languages. The cost/benefit of a system for, let us say,

Frisian to Greek and vice versa, however desirable in principle, would not bear looking at in practice.

Yet if language pairs are developed for only a few larger languages, the rest will be left outside a

machine translation system based on language pairs.

It seems to us that language pairs which include a minority language could most easily be justified

in cost-benefit terms where the other language is the member-state language and the minority

language has a high level of use in government and administration. It will then be of direct use both

to the state and the region who might jointly consider the investment worth while. Where languages

exist within the same political and institutional frame of reference and belong to the same linguistic
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family (as with languages other than Basque in Spain) it may be possible to build very successful and

useful MT systems1, but such projects would not normally qualify for European support.

On the other hand when small languages have a very strong relationship with one particular trading

partner investment in a language-pair MT system with that other language may well be worthwhile

and such a project might be appropriate for support by the European Commission. There may also

be a case for the EU supporting language-pair MT development as a means of conflict prevention in

a situation such as exists in Moldova, where the official state language is simply not understood by

sizeable minorities.

As for ordinary users of the Internet, however, though anything that is available in the way of

machine translation is better than nothing from their point of view, we do not think that an incomplete

range of language pairs is what they are looking for.

Interlingua

The second approach is based on an interlingua - a language-neutral representation which intervenes

between the source language and the target language. The process involves the conversion of the

source language into an interlingua representation, and then, as a completely independent module, the

translation of the interlingua representation into the target language. For each language added to the

system two modules are needed. Thereafter, there is the possibility of translation into every language

in the system without the exponential growth of effort and cost observed in the case of language

pairs. In theory, therefore, a successful interlingua system incorporated into the Internet would be

exactly what the ordinary user is looking for and possibly many other users too if the quality were

good enough. However, from the point of view of quality there is a question mark over interlingua

systems, which have run into difficulties in the past.

We must however mention the ongoing Universal Networking Language project (UNL) currently

being coordinmated from the United Nations University in Tokyo.As we complete this report a new

website2 has been established for the project which indicates that it will be extended from the present

few languages to all EU state languages and eventually all member-state languages of the United

Nations.

While we have collected such information as we can about it and attended a presentation in Brussels,

it is difficult to make a full assessment: in the first place, the work is not complete and in the second

place, there is, for understandable reasons, a degree of secrecy about the detail of the project. But

the intention is eventually to make the resulting system a resource freely available on the Internet.
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With all the reservations one is bound to have in these circumstances, it remains true that even a

relatively low quality system with global application would find users. Ordinary Internet users who

are not able to afford human translators to check machine translation are ready to make some

allowances for a system which though imperfect is better than nothing. And like other systems, an

interlingua system might improve with use. The production of two modules, one working in each

direction between the interlingua and the human language in question should not be beyond the

resources of even small and/or minority languages.

Elsewhere in this study the actions we see as helpful to linguistic diversity and smaller languages

involve the application and adaptation of existing technologies to additional languages, but here is an

area of research and development where we think there would be a case for European support for

one or two centres in small language areas to become partners in the UNL project - which is open

to such partnerships. These could eventually help to transfer the expertise required in building the

system to other small European languages.

Translation Memory

The third approach is known variously as Translation Memory (TM), corpus-based, example-based

or non-symbolic translation. This method looks for equivalents of sentences in the text to be

translated in existing parallel corpora or collections of texts in the two languages. If the sentence is

in that corpus, the translation will probably be 100% correct; if it is not, no translation can be

provided. Human translators can build up parallel corpora of their own in the fields of translation in

which they work, and the software for this is commercially available. The system naturally works

equally for all languages and is a very useful aid for professional translators. But if corpus-based

systems are to yield something approximating more closely to automatic translation, then large parallel

corpora of written language are required which have been annotated in particular ways. It is also

possible to construct corpora based on the language of particular domains, or more general corpora.

Those who work with this kind of Machine Translation are very enthusiastic about the approach and

its potential. Quite apart from its merits in itself, it has the capacity to be combined with other

approaches to MT. Moreover, the creation of a large scale corpus for a language can lead to many

other uses besides machine translation.

The desirability of having a large corpus for each language was the reason behind the PAROLE

project. This was a European initiative set up to create a large corpus for each of the member-state
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languages of the EU using a common methodology. That methodology and expertise now exist and

could be extended to a number of minority languages who could be included in a new phase of the

PAROLE project.
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Linguistic Diversity and the Internet: the Role of Machine Translation

Technical Files

A. History and Evaluation of Machine Translation

Beginnings of Machine Translation

The history of Machine Translation (MT), the automatic translation of texts by computer, dates back

to the early days of computers in the 1940s and 1950s, partly as an outgrowth of wartime

cryptography techniques. From then until the mid-60s a considerable amount of work was done on

MT technology, but because of the severe limitations of computing and programming practices in

this period, coupled with an overly naïve approach to MT lacking in linguistic sophistication and an

excess of optimism on the part of both researchers and the general public, early expectations could

not be fulfilled and a period of extreme scepticism followed.

In particular, the conclusions of the ALPAC Report of 1966, commissioned by U.S. government

agencies, were strongly damning, and the consequent withdrawal of funding brought to an abrupt

end the first generation of MT research in the United States, and furthermore produced a markedly

negative public perception of the future possibilities of MT. ALPAC is now thought to have been

shortsighted, but the damage it did to the image of MT as well as to progress in development was

profound and lasting. One offshoot of these events was that, in the decade following ALPAC, with

U.S. research brought to a standstill, European and Canadian projects came to the fore. The return

of widescale interest in MT in the U.S. was slow, while Japan has since become a further important

focal point for MT development.
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Thus, although early work on MT laid the foundations for later developments, its shortcomings were

many. In programming terms, the implementation of simple bilingual computerized lexica was fairly

straightforward, though the human labour required to construct the lexica themselves was

considerable. But creating quality machine translation systems is not a simple matter of “brute force”:

the problem is that translation calls for far more than the mere substitution of lexical items on a one-

to-one basis, as was made evident by the poor quality of output from the first systems. Translation

often involves choices between possible equivalents in the target language to a given word in the

source language, and any system is doomed to constant errors unless it incorporates procedures and

criteria for making such choices, most of which were beyond the capacity and level of sophistication

of the early attempts. Also, translation requires the conversion not only of lexical items but also of

grammatical (morphological and syntactic) structures, the analysis of which required more complex

types of processing. Even with such analysis, adequate translation is far from guaranteed unless other

kinds of information are also used, given the subtleties of meaning and expression in human language

texts, even when these appear straightforward at first sight.

The image of MT was damaged just as much by unrealistic expectations. For relatively

unsophisticated machine translations to be considered adequate and useful, a compromise must be

accepted on at least one of two points: the requirement that translation should be fully automatic

(taking place without human intervention); and the requirement that the quality of machine translation

should match that achievable by human translators.

Initial attempts to achieve Fully Automatic High Quality Translation (FAHQT) were doomed to

failure; it was thus an error of ALPAC and other commentaries of the period to judge progress on

MT by such an impossible standard. In later generations of MT it came to be accepted that machine

translations not meeting the goal of FAHQT can also be of value, and that the demands made of MT

systems should take into account both what is possible with current technology and what is

necessary for particular applications.

After several ups and downs in the reputation of MT, the last half-decade has seen a renewed

upsurge of interest due in no small part to the intensification of global communication following the

initial growth of the Internet. Most experts, while aware of the technology’s limitations, are

nonetheless confident that MT will play a significant role in the technology of tomorrow’s

Information Society.
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Approaches in MT

Before the nineties, three main approaches to Machine Translation were developed: the so-called

direct, transfer and interlingua approaches. Direct and transfer-based systems must be implemented

separately for each language pair in each direction, while the interlingua-based approach is oriented

to translation between any two of a group of languages for which it has been implemented. The

implications of this fundamental difference, as well as other features of each type of system, are

discussed in this and the following sections. The more recent corpus-based approach is considered

later in this section.

The direct approach, chronologically the first to appear, is technically also the least sophisticated,

although this does not mean, within the limits of present translation technology, that it necessarily

produces inferior results. In its purest form, a system of the direct type "translates as it goes along",

on a word-by-word basis. Nonetheless, the systems of this type now in general use incorporate many

sophisticated features that improve their efficiency, often matching systems of more recent design

in the quality and robustness of the translations they produce. Well known and widely used systems

are based on such an approach, but greatly enhanced, mainly by including information in the lexicon

incorporating rules for disambiguation and bilingual syntax rules.

More recently developed approaches to MT divide the translation process into discrete stages,

including an initial stage of analysis of the structure of a sentence in the source language, and a

corresponding final stage of generation of a sentence from a structure in the target language. Neither

analysis nor generation are translation as such. The analysis stage involves interpreting sentences in

the source language, arriving at a structural representation which may incorporate morphological,

syntactic and lexical coding, by applying information stored in the MT system as grammatical rules

and dictionaries. The generation stage performs approximately the same functions in reverse,

converting structural representations into sentences, again applying information embodied in rules

and dictionaries.

The next crucial distinction involves what happens "in the middle", between source language analysis

and target language generation. We shall discuss the interlingua approach first in order to keep the

present exposition roughly chronological. In this approach the object of analysis is to arrive at a

representation of each sentence in a form which is essentially independent of the languages between

which translation is required: a language-neutral intermediate representation of the content of a

sentence. This representation is expressed in an "intermediate language", or interlingua, although the

word "language" here may be misleading since what is normally used is a computer-readable form
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of encoding rather than anything resembling a human language. Generation consists of reconstituting

the content of representations in the interlingua as acceptable sentences in the target language.

In a sense, an interlingua-based system can be said to carry out two "translations" for every one that

the end user observes: first from the source language into the interlingua, and subsequently from the

interlingua into the target language. Now it is clear that the quality of translation such a system can

produce will be as good as the weakest link in the chain, and many experiments with interlinguas

foundered because in practice it was difficult to design an interlingua that was truly language-

independent and yet capable of encoding accurately the full content of sentences found in natural

human-language texts. If human languages are complex, it follows that designing an interlingua into

and out of which texts generated by humans can be translated satisfactorily, without loss of

significant information, is not a simple matter. In fact, the interlingua approach encountered many

problems and the results obtained were substantially inferior to those yielded by direct and transfer-

based MT systems.

The transfer approach, which characterizes the more sophisticated MT systems now in use, may

be seen as a compromise between the direct and interlingua approaches, attempting to avoid the most

extreme pitfalls of each. Although no attempt is made to arrive at a completely language-neutral

interlingua representation, the system nevertheless performs an analysis of input sentences, and the

sentences it outputs are obtained by generation. Analysis and generation are however shallower than

in the interlingua approach, and in between analysis and generation, there is a transfer component,

which converts structures in one language into structures in the other and carries out lexical

substitution. The object of analysis here is to represent sentences in a way that will facilitate and

anticipate the subsequent transfer to structures corresponding to the target language sentences.

None of the approaches described is trouble-free, and they all have trouble with much the same set

of recalcitrant problems, in particular lexical and grammatical ambiguities in the source language.

Direct systems tend to operate too "locally", failing to "understand" the complete structure of the

sentences they must translate; nevertheless they often "work" in practice, when the structure of the

source language sentence happens to be directly transferable to that of the target language translation.

Predictably, this happens more frequently the more similar the source and target languages are, so

that we can expect a direct system to yield better results when translating between Spanish and

Italian than between a European language and Japanese, say.

Interlingua-based systems cannot benefit from such "free rides", since they abstract away from the

source text to a language-neutral representation from which the translated text must then be



Technical File A. History and Evaluation of Machine Translation

39

generated. The trouble with this approach, in addition to the difficulty of designing an adequate

interlingua, is that when things go wrong in the complex process of abstraction and reconstitution

of sentences, they tend to go very badly wrong indeed. However, the interlingua approach has certain

other advantages, to be discussed below.

In the 1990s a radically new approach to mechanical translation has developed, known variously as

corpus-based, example-based, or non-symbolic translation, and also associated with the notion of

Translation Memory (TM). Such systems are based on a quite different principle to those discussed

so far. One way to describe them would be as "direct" systems, except that the sentence, rather than

the word, is the unit that they work with, and the resource they use to find equivalents is not a

lexicon but a corpus. In their purest form, such systems do not break down or analyse the linguistic

content of sentences. This means that they are protected against getting the analysis wrong; either

the sentence to be translated is already in the available corpus or it isn't. If the sentence is there, the

translation will probably be 100% correct; if it is not, no translation can be provided. However, more

advanced corpus-based systems attempt to recognise partial or fuzzy matches between a sentence

in the input text and another in the system’s corpus.

The difficulty here obviously stems from the fact that there is an infinite number of possible

sentences in a language. However, as its proponents point out, actual language use tends to be quite

repetitive, using the same formulae over and over again. The degree of predictability of language will

obviously depend largely on the communicative context and its domain or subject matter, both of

which are sometimes highly specialized.  It is the fact that language use in technological environments

tends to be increasingly specialized, coupled with the possibility of obtaining specialized linguistic

corpora corresponding to precisely such parameters of language use, which lends feasibility to

corpus-based systems. The corpus-based approach is also favoured by recent advances in computer

technology and the rise in computer use: the former makes it possible to store, transmit and access

very large corpora efficiently, rapidly and cheaply, while the latter is resulting in an ever larger body

of electronically-formatted text in different languages that may be employed as ready-made corpora.

Here we have reviewed current approaches to MT in a highly schematic manner. Among the various

"symbolic" MT approaches (sometimes referred to as Machine Translation proper), the differences

outlined, while certainly pertinent to an understanding of MT systems, are somewhat academic.

Actual MT systems in operation (as opposed, possibly, to those restricted to the laboratory) tend to

be more eclectic in character, despite the labels attached to them. It seems likely that those

distinctions will become yet more blurred in the future. Unfortunately, the fact that the systems in
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question are in industrial competition with each other is in this case a possible impediment to rapid

progress.

In the long run the same may apply to the opposition between "symbolic" and "non-symbolic"

translation systems. Each type of system is a tool that efficiently performs rather different tasks from

the other, but there seems to be no reason why these might not be combined to produce translation

systems benefitting from both approaches: a corpus-based component would be supplemented by

a symbolic MT component to deal with parts of texts not covered by the corpus.

Basic MT techniques, as described above, have been and will continue to be combined with other

technologies, in attempts either to improve MT performance or extend its application. Since many

of the difficulties with MT stem from the fact that it doesn't understand what it is asked to translate

- this is the single most telling gap separating machine and human performance - various ways to

increase the computer's "understanding" of texts have been tried: inclusion of components for

semantic analysis among central MT routines, incorporation of Artificial Intelligence, Knowledge

Bases etc. Some of these approaches have so far proved more successful than others, and

experiments along such lines are likely to continue. Whatever their outcome, we can expect to see

MT combined with and enhanced by other technologies.

One of the most sensational ways of extending the application of MT will be the integration of voice

recognition and synthesis modules with MT to produce systems capable of translating voice

communication. Development of all the individual components of such technology is well advanced

and approaching a consolidation stage, so it is only a matter of time before such possibilities are

realized and become part of everyday life. The same applies, obviously, to other types of input and

output interface. Optical character recognition, and even recognition of handwriting, are already

realities, and there is now talk of systems capable of recognising human body language too. The

incorporation of these human-oriented interfaces into future technology will cover a wide range of

applications and certainly not be specific to Machine Translation, but the potential for integration is

evident.

Still more generally, future technology is expected to take fuller advantage of the possibilities for

integration of existing and emerging technological capabilities into more comprehensive systems; this

is the way ahead for many newly developing techniques. In many cases users of tomorrow's devices

will not even be aware of the components involved, any more than today's television viewers

understand what goes on inside the TV set. To serve multilingual communities and a linguisitically

diverse world, the "hidden" components will often have to include either MT systems as such or
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modules of the kind found integrated in MT systems, such as language parsers and generators,

lexica, corpora, etc.

Multilingual Machine Translation

Machine Translation development using systems of the "traditional" (or "symbolic") type is expensive

and time consuming. Whatever kind of system we are looking at, we will wish to distinguish between

developing a system as such and developing implementations for particular languages. Developing

a completely new MT system is a large-scale programming endeavour comparable to the creation

of other complex computer applications. A fair number of such systems have been developed over

recent decades, and it seems unlikely that any major new projects for the creation of further

"traditional" systems will be undertaken in the near future.

Any system is obviously only as useful as the language implementations that grow out of it. These

are themselves very costly and take a long time to develop. Quantitatively speaking, the biggest task

is lexicon development. The lexica of an MT system have to contain more, and more explicit,

information about every single item than is found in ordinary dictionaries. The system must be

equipped to handle not only individual words but word combinations - standard phrases, common

collocations, idioms, compound expressions and the like. Everything must be tested, corrections

made and re-tested and the cycle repeated many times before the system can be released for practical

use. Errors will continue to surface in the course of use of the system, and over time this will

gradually improve if remaining errors continue to be corrected. For this reason, the best MT systems,

in practice, are those that have been running the longest, independently of the degree of sophistication

in system construction. Systran and Logos, as "veteran" systems, are among the best in practice for

those language pairs with which they have been used most and longest, even though their design is

considered "primitive" by academic standards in current MT technology.

There now exists a variety of MT systems implemented for a variety of language pairs, but because

of the size of the task of developing implementations for new language pairs, progress has been slow

in consideration of the large number of languages, including some of considerable size and world

importance, that are still not provided for. Moreover, direct and transfer type systems, the two kinds

of "traditional" MT system now in common use, tend not to be fully reversible systems, meaning that

they all require more or less separate development for each language pair in each direction. For the

two possible directions of translation between a given language pair, some of the resources cannot

in practice be shared because the process of translating from Language A to Language B is not
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merely the reverse of B to A. This is the basic state of affairs, even though there may be some

elements that are reusable between language pairs and between directions in a given pair, provided,

of course, that the language pairs in question belong to the same MT system and are not the property

of competing commercial interests. Thus the potential for large-scale economizing in the development

of MT for many languages is limited by a variety of factors, ranging from technical feasibility to

market forces and capacity for coordination of efforts.

This point requires even more careful consideration when what is needed is not merely a bilingual

but a multilingual MT network, in which translation is possible from any language into any other

language among a given network of languages or in a multilingual community. Unless a high degree

of reusability be achieved, some serious problems arise unless the multilingual set is very limited in

size. When, in 1978, an ambitious project, named Eurotra, was started to develop "a machine

translation system of advanced design" between all official languages of the European Community

(a target which was not achieved before the programme came to an end), the Community's official

languages numbered only six: English, French, German, Dutch, Danish and Italian. This meant fifteen

language pairs. Within eight years, the entry of Greece and subsequently Spain and Portugal into the

Community had added three new official languages which had to be integrated into the system, still

under development. This increase from six to nine languages meant that the number of language pairs

more than doubled, rising from fifteen to thirty-six. If the programme had continued a little longer,

by the time there were twelve official languages of the Community, the number of language pairs

would have gone from 36 to 66; fifteen languages would have brought the figure up to 105, and so

on in geometric progression.

Whether we are talking about machine or human translation, various considerations will tend to make

the position worse for the smaller languages in the network (i.e. for most languages), in contrast to

a very few large communities whose languages are widely used. The more limited the resources of

a given language community within the network (and on average we would expect smaller language

communities to dispose of fewer resources), the greater the proportional effort required to achieve

integration into a common multilingual system if the language community in question must make this

effort on its own. Calculated in relation to the intensity of demand for translations between each

language pair, also, the less widely a language is used in absolute terms, the more expensive, in terms

of cost/benefit, it will be to provide the full range of translation services, whether by human or

mechanical means. On the other hand, in all but the simplest multilingual networks, there are probably

good organizational, not to mention political reasons why it is desirable for each language community

to maintain some autonomous capacity and control over integration of its own language into the

multilingual network, rather than depending on a top-down structure where decisions affecting all
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languages are centralized, or else subordinated to decisions in language communities other than one's

own.

These are some of the logistical problems inherent in multilingual networks in general. What we must

ask is whether strategies can be found, whether or not they involve Machine Translation (but it

seems probable that they might), to resolve or at least palliate this situation in a way which is

compatible with linguistic diversity in a closely-knit multilingual community. A number of solutions

might be considered.

One approach is to look for ways to produce MT language pairs more cheaply, on the philosophy

that for a language not even minimally integrated into modern technology, something is better than

nothing, at least as a point of departure. One way to approach this is by creating practical MT

development tools that can be adapted relatively rapidly to a given linguistic system on the basis of

available knowledge about that system, which in the most extreme case might be limited to what can

be elicited from a speaker as linguistic informant. An alternative way is to develop tools capable of

constructing a grammar and lexicon on the basis of a corpus. Both avenues have been explored in

recent or ongoing projects, particularly those explicitly oriented to providing MT for languages for

which development resources are limited, such as unofficial or "underdeveloped" languages, or third-

world-origin languages spoken by minority groups in European countries. However, there are

limitations to what the present technology can achieve, and if the quality of even the best MT

systems available is seriously limited, those generated by "quick and dirty" approaches will be even

more imperfect.

Another strategy would be to designate one or more specific languages as pivot languages for

translation purposes within the multilingual community. Translation between two languages (other

than pivot languages) can then be achieved in two stages (by two human translators or two machine

translation systems), translating first into the pivot language and then from this into the target

language. This solution admittedly has some shortcomings. It would probably lower the quality of

translated output as a consequence of the double translations, and make such translations more

expensive and time-consuming (at least in the case of human translators), unless obtaining a

translation into the pivot language is also a goal in its own right. But for large multilingual

communities the number of individual translation directions would be substantially reduced (to two

for each non-pivot language: to and from the pivot).

Given that some pairs and groups of languages are relatively similar to each other and that translation

between similar languages is presumably easier (for both machine and human translators), one could

contemplate the use of local as well as global pivot languages. For example, for translation between
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Polish and Slovenian, assuming no MT system for direct translation between the two exists, a third

Slavic language would no doubt function better as a "local pivot language" than, say, English,

Spanish, Arabic or Indonesian. In a multilingual network working through various pivot languages,

a translation between two given languages would be "routed" through the most convenient pivot, or

even sequence of pivots, depending on language affinity and availability of pivots, except, obviously,

in cases where a direct language pair from source to target happens to be available.

The problem of the proliferation of language pairs, which affects multilingual systems based on direct

or transfer MT technology (as well as human translators), is also avoided by MT systems based on

the interlingua concept. The hallmark of an interlingua system is the language-neutral nature of the

intermediate representations that mediate between source and target languages (see above). The

structure of an interlingua system partly resembles that of the pivot language model. The difference

is that the pivot, in this case, is not one of the natural languages in the network but an artificially

constituted, computer-internal representation. Apart from its neutrality, an interlingua can be designed

specifically to fulfil its function; for example it may be more explicit than human languages, and

capable of encoding the various kinds of meaning found in different languages. We would thus

expect an interlingua to serve as a more efficient pivot for translation than a human language.

However, it has been questioned whether an interlingua with these ideal characteristics can actually

be constructed, and a number of experiments along these lines have so far given disappointing

results. It is indeed unfortunate that, while interlingua-based MT would be the ideal solution for

multilingual situations if it worked reliably, this goal has remained elusive, and there are at present no

commercial systems of this type.

There is yet another possible approach which, while distinct from any of those so far mentioned,

shares or could incorporate features of each of them. This involves general agreement on the use of

a standard form of computer-readable representation for texts, into which source texts in any

language would be converted, and subsequently converted from this intermediate representation into

whatever target language is required. At present there is a new initiative of this type, in which an

intermediate language has been developed called Universal Networking Language (UNL).

This may be viewed as an interlingua-based translation system; what most distinguishes it from the

latter is the way it is proposed to be used. The intermediate language, in these proposals, is

understood as a language in which information can be stored, permanently if necessary, and also

transmitted electronically, without either the author knowing into what target language(s) the texts

will ultimately find their way, or the eventual recipients necessarily being aware of the language of

the ultimate source. The intermediate language thus functions as an international language that is
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structured and formatted in a computer-friendly manner rather than a manner comparable to human

languages. Access by humans to information depends on the availability of machine conversion into

the language of the user's choice. Similarly, the ability of authors to create texts in the intermediate

format depends on the availability of machine conversion from their languages into it. The most likely

repository for the converters to and from different languages would be the Internet, which is also

probably the place where information will be stored and the channel for its transmission. In principle,

this only requires the establishment of standard norms for an agreed intermediate language whose

characteristics permit it to perform the desired function efficiently; for practical implementation, it

is naturally also necessary for MT systems to exist to service different languages. The number of

such systems required will correspond to the number of analysis and generation components needed

for interlingua systems: two for each language. 

Apart from possible logistic issues, the main technical obstacles faced by this attractive solution

concern whether it is in fact possible to design an intermediate language with the desired

characteristics, and whether the MT systems available for use with such a scheme can perform well

enough to make it useful. As already pointed out, the interlingua approach to MT, of which this is

a development, has run into difficulties in the past and its ultimate feasibility would need to be

demonstrated. Basic specifications for UNL have recently been published on the Internet, to be

followed by pilot translation systems in the near future.

In contrast to “traditional” MT, Producing "non-symbolic" or corpus-based systems is simpler if the

corpus already exists; this is one reason why the creation of language corpora is currently ranked

as a high priority in language technology. The application of translation systems based on corpora

is limited by the size and type of corpora, whereas symbolic-type MT does not have this limitation.

Whether or not the corpus-based approach is useful will depend on whether its limitations are

compatible with the purpose to which it is being applied and the conditions in which it must

consequently work. This is, of course, equally true of symbolic machine translation.

For most kinds of machine translation, development and implementation is in any case costly and

slow, and may be even more problematic if a multilingual system is the objective. Strategies and

alternatives may be found to circumvent some problems, but those strategies may also impose further

limitations on how the resulting system can be used and how acceptable its performance will be. In

summary, then, specific kinds of MT system need to be evaluated in relation to the kind of

environment in which they are to be used and the needs they are asked to satisfy. 
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The Uses of Machine Translation

An important limitation affecting the possible uses of Machine Translation technology, already

referred to in the first section, concerns the quality of the translations it is able to provide. "Quality

of translation" refers to how accurately an MT application performs a number of technically

distinguishable tasks which together make up the complex process of translation: appropriate

interpretation of the source text, production of a correct, intelligible target text, and of course perfect,

or at least satisfactory, equivalence of meaning between the original text and the translation.

For most purposes it is fair to say that the quality we would ideally like to obtain in a machine

translation would be such that this is indistinguishable from what an expert human translator would

produce. In fact this formulation would strictly require some modification: not only is it rather

ambitious to hope that a machine can model such subtle human skills perfectly, but we have also

failed to mention that humans are themselves capable of error, and may, in reality, produce

translations of poor quality as well as perfect ones!

However, a translation (whoever or whatever produces it) may be useful even if it is not of ideal

quality. In itself, a low quality translation may serve practical purposes well; this depends on what

those purposes are, on how critical quality is to those purposes, and also on what may be done about

a translation's low quality if this is important.

In particular, depending on context and resources, it may be possible for machines and people to

work hand in hand, in translation as in so many other spheres of technology: we need not expect the

machine to carry out all the work on its own. Humans may be able to correct a machine's mistakes,

taking the computer's effort as a first draft for revision. Alternatively, the computer may be able to

request assistance or intervention from a human when necessary. Again, a human may be able to

prepare the task for the machine ahead of time in such a way as to ensure that the latter is only asked

to do what it is capable of. By such strategies, machines may be used as a tool to help provide

translations of adequate quality, but not fully automatically.

Thus there may be a choice between having fully automatic translation which is not of high quality,

or high quality translation which is not fully automatic. As we noted above, Machine Translation got

a bad press early in its history when it was realised that the goal of FAHQT (fully automatic high

quality translation) may be unattainable. This raises the question of why this ambitious goal should

be the only one of any interest; while this ideal would certainly be very welcome if available, even

low quality translation, or not fully automatic translation, may have important applications.
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In the opinion of experts, many ordinary users of the Internet today are fairly tolerant of low quality

machine translations such as are provided by existing automatic on-line services, presumably because

given these users' priorities these serve their main purpose better than no translation at all. Human

translation may be superior in quality but is not always available or affordable. This is one use of MT

on the Internet that will predictably become more popular as the Internet expands around the world,

becoming more international and multilingual. The primary goal of such services will be to provide

translation which, in given circumstances, is available and affordable when needed and achieves a

minimum threshold of quality for the purpose.

Humans can aid the machine to translate in a variety of ways. In some of these the assisting human

needs the skills of a translator, or at least must know both source and target language, while in other

cases the intervening person need only know the source language, or the target language, but not

both. The other main criterion for classifying forms of human intervention is according to the point

in the translation process at which intervention takes place.

In post-editing, the machine attempts to translate first and the editor then "cleans up" the result to

produce a more correct text or a more accurate translation of the original. If the highest quality is

of crucial importance, post-editing by a qualified translator is the best guarantee, since this gives

maximum human control over the final product; by the same token, it is the least fully automated

approach. Another possibility is for the MT programme to begin translating and stop to request

clarification from a human operator during the process as necessary. This is called interactive

editing. But if maximum machine autonomy is required, then short of full automation, the most

appropriate form of human intervention to consider is pre-editing. 

In pre-editing the editor, who may or may not need translator's skills depending on the system

followed, checks or modifies the source text before or as this is input into the translation system,

with the object of ensuring that this conforms to certain restrictions so that the machine is able to

handle the input text adequately. Either the pre-editor has some form of training concerning what is

acceptable to the machine, or else the machine itself prompts the user interactively, requesting

clarification of points such as lexical or grammatical ambiguities in anticipation of what might

otherwise give rise to problems.

Ambiguities can be resolved in different ways. One approach is for the source text to be required to

conform to certain rules; this is referred to as controlled language. The imposition of a controlled

language on the source text may be seen as a sacrifice, but what is obtained in return is a better

quality machine translation. A classic example, and an early one - it began operation in 1976 - of a

specialized MT system is the Canadian-created Météo system for translating daily weather bulletins



Technical File A. History and Evaluation of Machine Translation

48

from English into French. Its success is based on highly restricted input and a specialized domain.

Official weather reports already followed a strict format employing a finite, specialized vocabulary

and formulaic syntax, providing ideal circumstances for the implementation of an automated

translation system. For the development of Météo, the existing linguistic formulae in use were first

analyzed in detail and provided the basis for the standardized format that the system would handle

with a high level of accuracy.

Another way for a text to be easier for any kind of MT system to handle, because language use is

more predictable and therefore also less prone to ambiguities, is if the text naturally pertains to a

specific type, or a particular subject area, known as a domain, for which the MT system used has

been specially prepared. This is sometimes referred to as a sublanguage. A word, for example, may

have various possible meanings in the language, but within a known domain or text type the meaning

may be predictable. The result of this approach may be comparable to that of controlled language;

the difference is that controlled languages are artifically imposed by an MT system, whereas

sublanguages occur naturally in human text production. Well- defined sublanguages can be supported

by special resources such as specialist terminology banks and limited-domain corpora, the creation

of which is an investment whose cost, for some domains at least (as in the case of police reports or

weather reports) may be offset by savings in terms of efficiency. If a sufficient number of special

domain resources were developed, a gradually merging network of MT-supported fields could

develop.

The expanding activities of electronic commerce may be viewed as one domain (in terms of

transaction types) or a range of domains (in terms of content) for which the development of

specialized language resources would be both technically feasible and commercially justified, although

special measures will be required, as always, to compensate for the tendency for business interests

to concentrate on the largest languages, which in turn might only reinforce the dominance of these

without an interventionist policy, such as support for truly multilingual e-commerce transaction

software.

Finally we come to another way for texts to be more machine-friendly, namely if they are themselves

generated by machines, or if their creation is at least machine-guided. This may occur as part of a

larger process such as we may find in Information Technology applications, but also directly in texts

of human origin if these are created through the use of authoring tools. Authoring tools and processes

are already coming into use for other reasons, and their use is set to increase with the spread of

Information Technology. It ought be possible, provided this is adopted as an objective, to have them

do so in ways that, together with their other functions, provide good input for MT so as to enhance
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translation accuracy. Some large international companies, e.g. Caterpillar and Ford, have already

implemented ambitious programmes based on such principles.
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Linguistic Diversity and the Internet: the Role of Machine Translation

Technical Files

B. Applying Machine Translation to the Internet

The Internet today is less a homogeneous environment than a macro-environment: a range of only

loosely related ways of using a global electronic network for a variety of purposes. There is therefore

no reason to expect diverse applications of the Internet to share a single set of conditions relevant

to the applicability of Machine Translation (MT), and so to be susceptible to identical solutions.

Furthermore, as the Internet evolves, new specialized uses will emerge which may determine the

potential roles of MT in the future. Thus, any realistic assessment of the contribution of MT to the

Internet must be a complex one.

Features of the Internet as a Channel

The Internet is a channel allowing information to be transmitted or stored. The essential features of

this channel can be summed up in four points: its operation is efficient; its extension is global; its use

is flexible; and its form is electronic:

§ Efficient operation: Communication via the Internet is rapid (in some cases

instantaneous), powerful (large volumes of traffic can be supported), reliable (messages

are delivered with precision), and, once the necessary technological infrastructure and

tools are in place, cheap in comparison to alternative channels of communication.

§ Global extension: The Internet renders geographical distances insignificant, turning the

world into a "global village". Consequently, other obstacles to communication acquire

greater relevance, including possession of the required technology (hence ultimately

economic factors) and cultural differences (particularly language).
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§ Flexible use: A wide and increasing variety of types of communication can be realized

via the Internet, transmitting different sorts of content through different media; the only

limits are the potential for such content and media to be digitalized, the capacity of

current technology to perform such digitalization, and the availability of hardware and

communications infrastructure with the required capacities and power.

§ Electronic form: The electronic nature of the channel is the key element behind the

aforementioned features; it also implies other benefits. Anything that can be done

electronically can be done via the Internet; hence, more and more of modern technology

can employ the same common channel, including the numerous aspects of Information

Techonology which are beginning to emerge at the present time.

Machine Translation, the Internet and the Role of Europe

The Internet is, and will be to an increasing degree, both a vehicle for providing MT services and a

major beneficiary of their application. To this extent, it is likely to provide a further key to making

the Internet a truly global medium which can transcend not only geographical barriers but also

linguistic ones.

Europe, as the most notable focal point in the present-day world where a great capacity for

technological innovation crosses paths with a high level of linguistic diversity, is excellently placed

to lead the way forward. Other parts of the world are technologically capable but too self-contained

and homogeneous culturally to acquire immediate awareness of the need for information technology

to find its way across linguistic barriers, while still other communities are fully aware of the language

problem but lack a comparable degree of access to technological resources and initiative needed to

address the issue on such a scale. Whoever succeeds in making future communication global in

linguistic terms will have forged a new tool of incalculable value to the entire world.

Internet Functions and Language

The Internet can be used to store and transmit messages, information or other material between

people. While some other media are used primarily to store material, and others primarily to transmit

it, the Internet is unique in being fully adapted to both these functions within a single technological

macro-domain.
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Concentrating on transmission, another way of classifying the various functions of the Internet

would be according to whether material posted is addressed to a specific "recipient" (e.g. e-mail) or

to a generic audience (e.g. websites). A further criterion for classification is according to whether

the material that the "author" puts on the Internet is transmitted to a "recipient" immediately, "in real

time" (where transmission is synchronous) or placed in storage for the "recipient" to access later

(asynchronous).

Websites exemplify asynchronous communication; so does e-mail, strictly speaking, although the

delay may be a short one. Interactive chat, in contrast, is synchronous; like e-mail it has a specific

"recipient". The fourth possibility, synchronous communication to a generic audience, is what

happens in live television or radio broadcasts; the Internet can also carry these.

This variety of uses has to do with the all-important matters of how material is provided to the

Internet and how it is obtained or accessed from it, as well as with the way the material is stored in

between. If all these phases, from the author via the channel to the recipient, do not share the same

language, then translation must intervene.

At this point several questions need to be examined: Who should be "responsible" for the translation

- the author or the recipient? At what point in the communication process should translation occur

- at the beginning, at the end, or in the middle? And what means will be used to translate - fully

automatic, human-assisted, or exclusively human?

Synchronous Communication

For synchronous communication (e.g. chat in real time) to be possible across languages, translation

itself should be synchronous. This narrows down the options regarding translation procedure to two:

an on-line human interpreter (theoretically feasible, but extremely expensive) or fully automatic

machine translation. With MT technology at present and for the foreseeable future, the quality of

automatic translation performance in such an environment will be imperfect except in those cases

where the language or domain of communication is restricted and the translation system appropriately

specialized. This is in fact a very plausible scenario for some instances of electronic communication

in the future. Where communication is not so restricted, it may be that the technology available will

still be found so much more useful and affordable than any other available option that users will be

prepared to pardon, and adjust their expectations and habits to, the inevitable margin of translation
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error in exchange for the benefits of being able to communicate in this manner across language

barriers.

As is hinted here, in projecting future technological development, we must try to take into account

the evolution of users' attitudes and mentality. The MT systems in this scenario would most likely

be encountered on the Internet itself, perhaps integrated into the technology as one component among

many, integrated into an emerging information environment that is likely to transform the Internet

itself radically.

E-mail

Cross-language communication via e-mail - asynchronous interpersonal communication - offers a

second scenario. Because this mode of communication produces a more durable text (the messages

may be composed off-line and the recipient may retain them as a permanent record), users might,

in some cases at least, make a different evaluation of the acceptability of low-quality machine

translation, again predictable unless the messages are restricted to a specialized domain or linguistic

range, as they sometimes will be. Because communication is asynchronous, the communicators will

dispose of more time to devote to the translation procedure, so a larger range of solutions may be

feasible. Without resorting to the services of a human translator, one option for improving the quality

of the translation would be for the machine translation process to include a pre-editing phase in order

to improve the results subsequently obtainable through machine translation. Naturally, two other

possibilities here are for translation to be obtained or commissioned by the author off-line before the

message is sent out, and for translation to be carried out by the recipient, after receiving the message

in the source language. Future habits in this respect will clearly depend on the services that are

available, which as with other forms of technology will be determined either by market forces or

planning, and it is still difficult to predict which way things will go.

Websites and Translation

However, Internet-oriented translation technology is likely to start by focusing on the servicing of

websites. Asynchronous and addressed to a generic public, even a web page that gets, say, 100 hits

(a small number indeed) is seen by 100 times more people than an e-mail message addressed to a

single recipient. Since "web publishing" (in this broad sense) is much more accessible to authors than
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traditional forms of publication, the volume and growth rate of the Web will far exceed that of

traditional publishing.

Every stage in the communication cycle is a potential point at which translation might be managed

and/or executed. A wide range of solutions can be contemplated, obviously including pre-translation

by the author or post-translation by the recipient, but also en-route translation using special Internet

translation servers, and distributed translation whereby the translation process is spread over more

than one point in the cycle.

Multilingual Websites

Each of these options has advantages and disadvantages. One argument in favour of translation being

controlled by the author is economic: the author is more likely than the recipient to be able to afford

the effort and/or cost of a "proper" translation, in view of the number of potential recipients the

author presumably wishes to reach. A second advantage deriving from the first is that the author is

therefore both better situated and more strongly motivated to devote time and resources to obtaining

a high quality translation.

However, there are also important disadvantages, both from the author's and the recipient's

viewpoint, to author-created multilingual sites containing a set of parallel, pre-translated pages in

several languages.

From the author's point of view there are several down-sides to having a multilingual site: (1) the cost

of quality translation is very high, and the budget for a mutilingual site must cover not just original

texts but the inevitable updates too; (2) the size of a multilingual site is logically much greater than

that of a comparable monolingual site; (3) the internal structure of such a site is considerably more

complicated too, often posing design problems; (4) the previous point results in magnifying problems

of site maintenance: this can be extremely complex and expensive for properly multilingual sites,

since anything that is updated must be modified in parallel in all languages, to the point that parallel

maintenance may become simply unfeasible and unaffordable, whereupon the whole purpose of the

multilingual site will become compromised.

From the recipient's point of view there is another, equally serious drawback to such a site, namely

that a site, and indeed any given text, can only be pre-translated into a finite number of languages,

so that no matter how many languages are on offer, the language needs of many potential recipients
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will remain unattended. Translating a website from English into Spanish, for instance, does nothing

to help a Japanese reader!

Translation by the Recipient

Opposite considerations apply to the possibility of translation by the recipient. For an individual

recipient it is far less likely to be affordable and worthwhile to obtain quality translations of websites

in foreign languages than for the author; often it will be far more profitable to look for another site

that one already understands. However, recipients can make use of automatic translation, even if of

low quality, to obtain at least a general idea of a page's content, if the needed MT service is available

(whether on-line or residing on the individual's computer). Unfortunately this availability cannot be

taken for granted; it depends not only on the recipient's language but that of the original text, and on

the availability of translation between that specific pair of languages. On the other hand, especially

for speakers of smaller languages, and hence for the purposes of linguistic diversity, it is probably

to the recipient's advantage to exercise some control over the translation process, provided the MT

resources exist, rather than depending only on decisions by authors as to which languages to service.

Other Technology Options

While each of these approaches may provide adequate solutions for some cases, clearly neither fully

author-driven nor fully recipient-driven translation are ideal ways to achieve a comprehensively

multilingual Internet. The problem is likely to remain with us for a long time to come, but we may

hope that technology, which has in a sense "created" the problem, will also eventually provide part

of the solution, in the form of tools incorporated into a progressively more technological Internet.

There are various possibilities here, and it would surely be premature to attempt to size them all up

at present; this is an area within Information Technology which requires urgent attention.

One interesting set of alternatives would involve distributing the translation cycle over the information

cycle, in any of various ways: (1) The author might translate the original text into a pivot language

(English, Arabic, Esperanto or whatever is used to this end), or (2) convert it to a transportable

interlingua such as Universal Networking Language (UNL); the reader would later have this converted

into the language of choice. (3) Either or both operations could also be performed automatically

somewhere en route. (4) Alternatively, the author, while not providing translations, could put the
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material through some form of pre-editing (which could result in modification or tagging of the

source text in accordance with shared norms of some sort or other) or special authoring procedure,

in order to facilitate translation if this should occur later on elsewhere in the cycle. In other words,

materials could be posted in an agreed form that was not translated, but "translation-friendly".

The Role of Information Technology

The Internet has so far been portrayed as a largely inert channel through which information,

consisting of texts (together with non-textual information: graphics, sound, etc.), is transmitted from

an author to a recipient. This is an adequate portrayal of the initial stages of development of the

Internet and the World Wide Web, which is still partly applicable at the present time, but has already

begun to change.

Left to its own devices without technological renovation, the Internet would continue to grow in size

and content, but in doing so would become less and less manageable: the more information appears,

the harder it will be to find this efficiently. To overcome this effect of the information explosion, new

content-oriented technology and a more sophisticated structure will need to be integrated into the

Internet as we know it, transforming it from a simple channel for the transmission of characters,

sounds and pictures into a medium for the interchange of information and messages. The new type

of information cycle will be less inert and more interactive than its predecessor because the stage of

accessing material will become far more interactive. The function of the processing component will

be to accept specifications from the recipient and, by manipulation of raw information to which it

has access, compile a report tailor-made to the recipient's requirements. One of those requirements

will naturally concern the ultimate language of the report.

Functional Specialization of the Internet

As well as being a channel for direct communication, a global library for all kinds of information, and

an instrument of entertainment, the Internet is also fast becoming a medium through which a growing

range of transactions can be performed, goods bought and sold, services obtained and provided.

Electronic commerce, which is expected to grow dramatically over the next few years, is one arena

for such transactions. Increasing functional specialization will be accompanied by corresponding
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technological specializations of various kinds. The Internet is going to incorporate more and more

Information Technology, which may end up transforming the Internet's nature.

Future Prospects

As the complexity and specialization of the Internet increase, so too, hopefully, will the options for

effective adaptation to the requirements of linguistic diversity. The details of how this may come

about are difficult to foresee, but there are a number of reasons why this evolution of the Internet

could favour its becoming more multilingual - as long as there is a motivation and a will to implement

such possibilities. The following are some of the reasons:

§ Specialization: The Internet of the future will differ from that of the present by virtue

of specialization in a number of ways and at a multitude of levels, such as content,

function and format. Specialized texts (pertaining to specific domains) are more

amenable to machine translation than general ones, as is functionally standardized

communication (e.g. for e-commerce).

§ Automation: The way the Internet works will be more highly automated, i.e. machine-

mediated, in the future. Authoring tools will filter textual input, and a larger proportion

of text that reaches the recipient will be partly or wholly machine generated. For both

reasons, such materials will be more amenable to automatic multilingual treatment. 

§ Standardization: Widespread automation entails the existence of technological standards,

which will ultimately impose themselves, whether driven by deliberate planning or

market forces, as part of the globalizing effect of the Internet as this becomes the focus

and common medium of Information Technology. Standardization will tend to favour

efficient language processing for both information treatment and user interfaces, making

multilinguality of both functions also more feasible.

§ Infrastructure: Automation will also lead to the further development of common

infrastructures which may incorporate or support, inter alia, the translation utilities and

other language processes needed to make the medium multilingual.

§ Intelligent tools and advanced Language Technology: The creation of a higher

Information Technology and sophisticated user interfaces for Internet-based functions

will entail the development of advanced tools incorporating features such as language

processing and peripheral technologies, knowledge bases, Artificial Intelligence etc.
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which it will probably also be possible to combine with Machine Translation and other

treatments of human language.

§ Human adaptation to the Information Culture: We must assume furthermore that, in

the present as in the past, human habits and ways of working will adapt to new

machines and technological environments as the latter emerge and fulfil the needs of

human society. Communication is a two-way process, and we should remember that

while machines may succeed in approximating human modes of communication, people

can also learn to bridge their side of the gap in a natural adaptation process. Similarly,

as machines are developed to facilitate communication between speakers of different

languages, we can expect the latter to cooperate with the requirements of those

machines if the results are perceived to be worthwhile. 

Conclusion

In compensation for the acknowledged weaknesses of Machine Translation as a complete answer

to today's multilingual needs, the direction in which the Internet is currently evolving will open up

many new opportunities to harness the emerging tools, structures and technologies to construct an

environment capable of providing for the different languages of the world's citizens. Not to make

provisions for this while much of the technology is still in its infancy and the Internet is still growing

could amount to a lack of foresight with long-term consequences far more worrying than those

caused by the oversight that led to the millenium bug crisis.
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Appendix 1
Evolution of Important Language Zones (Worldwide)

late-

1995

Jan-

97

Apr-

97

Jul-

97

Oct-

97

Jan-

98

Apr-

98

Jul-

98

Oct-

98

Jan-

99

Apr-

99

Jul-

99

Spanish 0.2 0.8 1 1.2 1.5 1.8 2.5 3.5 5 6.2 7.7 9.8

Japanese 2 7 7 7.5 7.5 9 12.3 12.3 12.3 12.3 14.2 19.7

German 0.5 3.5 3.5 3 3 6.3 7.3 7.4 13.7 13.7 13.75 14

French 0.2 2 2.2 2.4 2.8 3.4 5.8 5.8 5.9 6 7.2 9.3

Chinese 0.1 1.2 1.2 1 1 2 3.1 3.5 4.1 4.1 6.35 7

Scandinavian 2 2.2 2.3 2.5 2.8 3.2 3.6 4 4.2 4.7 6.14 7.5

Italian 0.1 0.5 0.8 1.4 1.4 1.8 1.8 2.1 2.1 3.18 3.18 3.3

Dutch 0.05 1 1.2 2 2 2 2 2 2 4.1 4.35 4.4

Korean 0.01 0.05 0.1 0.2 0.4 0.8 1 1.2 1.4 1.7 3.52 4.3

Portuguese 0.02 0.2 0.4 1.2 1.2 1.2 1.2 1.2 1.2 1.4 1.8 2.9

Other Non-

English

2.3 4.6 11.4 13.8 12.2 16 15.1 13.92 12.01 5.8
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English 40 45 45 51 63 72 81.1 82.3 91 91 103.6 128

TOTAL 50 70 75 80 98 117 123 133 147 151 173 204

Total Non-

English

10 16 22 27 35 45.3 52.8 59 67 71.3 80.2 88
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Appendix 2

Develop

Foundations

Production and

Publishing

Improve Access for

Insiders

Improve Access for

Outsiders

Speech Processing Speech databases;

Recognition;

Generation

Dictation;

vocalization

Voice control,

alarms

[Interpreting]

Text Processing Coding standards;

Localization

Word processing Text retrieval,

summarization

Multilingual

document search

Compiling

Reference Material

Morph analysers;

Parsers; corpora

Spell-checkers,

gram-checkers

Multimedia,

document libraries

Machine(-aided)

translation

Networking Interchange

standards; protocols

World Wide Web E-mail,

discussion lists

Electronic networks,

WWW

Computer-aided

Instruction

Dictionaries

(computer tractable)

Literacy Classroom

materials

Computer-aided

language-learning

There is a wide profusion of applications possible for that confluence of computing and lingusitics that we
call Human Language Technology. So much so, that I have found it useful to organize them into a table,
with the various aims of the applications on the horizontal axis, and the various technologies that can be
deployed down the vertical axis.

The column listed under “Develop Foundations” is not in itself a list of applications, but rather
of the kinds of studies, most carried out at research institutions, which may support progress
in the other applications further down the row.
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When the various applications are displayed like this, one immediately sees that applications
which require high-level analysis of grammar and meaning are in a small minority, perhaps only
Interpreting (not yet available) and Machine Translation; while Summarization, Grammar-
checkers, Text Retrieval and Computer-Aided Language Learning might be expected to make
much more use of it in the future. This only underlines the fact that smaller languages can begin
to apply the technology even though very little work has been done as yet on formal analysis
of their structures.

Taken from the ELRA Newsletter April-June 1999 “Does size matter? Language Technology and the Smaller Language”
by Nicholas Ostler.
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• REPORT (A3-0042/94) of the Committee on Culture, Youth, Education and the Media on Linguistic
and Cultural Minorities in the European Community.

• Kililea Resolution 9 February 1994 Official Journal No C 061.

• LEGISLATIVE RESOLUTION (A3-0332/90) embodying the opinion of the European Parliament
on the Commission proposal for Council decision concerning a specific programme of research and
technological development in the field of Communication technologies (1990-1994).

• Kuijpers Resolution passed by the European Parliament on 30 October 1987, Official Journal No C 318.

• Arfé Resolutions 16 October 1981, Official Journal No C 287.

Other

• RAPPORT de la Conférence finale du Projet 'Apprentissage des langues et citoyenneté européenne'
(Strasbourg, 15-18/04/1997).

• FRAMEWORK CONVENTION (Strasbourg, 01/02/1995) for the protection of National
Minorities.

• Discussion of the language objective in the white paper on 'Teaching and learning: towards the
learning society', 1995.
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• CHARTE EUROPEENNE (05/11/1992) des langues régionales ou minoritaires. Rapport explicatif.

                                                
1   see Global Reach website: http://www.glreach.com/globstats
2   see Appendix 1
3   Research by Computer Economics Inc, Carlsbad, Ca. see "Web should prepare for a non-English

 majority" article by Nancy Dillon posted on June 10, 1999 at   
http://www.computerworld.com/home/news.nsf/all/9906104language

4   Development Counts:selected statistics on international development DFID, London 1999
5   see Global Reach website: http://www.glreach.com/globstats
6   see “Government: policies and funding” ed Antonio Zampolli and Eduard Hovy, chapter 10 in

Multilingual Information Management: Current Levels and Future Abilities available as 
http://www.cs.cmu.edu/~ref/mlim/index.html

7   see website of  MLIS http://www2.echo.lu/mlis  and CD-Rom produced by European Commission
    Telematics Application Programme
8   EUROMAP project summary - http://www.linglink.lu/hlt/projects/euromap
9   EUROMAP project summary - http://www.linglink.lu/hlt/projects/euromap
10  PAROLE project summary - http://www.linglink.lu/hlt/projects/parole
11  for latest developments see European Commission site http://www.ispo.cec.be go to home page
and
     click Internet management and domain names system and also http://www.icann.org
12  see “Opinion of the Committee of the Regions on The White Paper on Education and Training –

Teaching and learning towards the learning society” in the Official Journal of the European  Communities, No C
182, 24.6.96

13  see “Opinion of the Committee of the Regions on the Communication from the Commission on the
multilingual information society and the Proposal for a Council Decision on the adoption of a multiannual
programme to promote the linguistic diversity of the Community in the information society” in O.J., No C 337,
11.11.96

14  By November 1999, 8 countries had signed and ratified the Convention (Croatia, Finland,
Germany,

Hungary, Lichtenstein, the Netherlands, Norway and Switzerland), another 12 had signed (Austria,
Cyprus, Denmark, France, Iceland, Luxemburg, Malta, Romania, Slovenia, Spain, Macedonia and
the Ukraine) and a number of other countries have announced that they will sign.

15  Kuijpers Resolution passed by the European Parliament on 30 October 1987 (O.J., No C 318).
Arfé Resolutions 16 October 1981 (O.J., No C 287). Kililea Resolution 9 February 1994 (O.J., No C 061).

16  see discussion of the language objective in “Teaching and learning: towards the learning society”,
    European Commission White paper 1995, and contributions by various bodies to the ensuing debate
17  see website carrying texts of the proposals for new programmes covering education,training and
     youth – http://europa.eu.int/comm/education/info.html
18  For a general overview up to 1997 see “Language Learning for a new Europe: report of the final
     conference of the Project Language Learning for European Citizenship 1997”

1   This is the figure used by Commissioner Viviane Reding, addressing the European Parliament at the
     time of her appointment
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2   full text available at http://www.coe.fr/eng/legaltxt/148e.htm
3   http://europa.eu.int/en/comm/dg22/mercator/eurom.html
4   http://www.eblul.org/
5   Mercator Media, University of Wales – http://www.aber.ac.uk/~merwww/,
     Mercator Education, Fryske Akademy - http://www.fa.knaw.nl/mercator/,
     Mercator-Legislation, CIEMEN - http://www.troc.es/ciemen/mercator/index-gb.htm
6    for an interesting example of teleworking in the Gaelic-speaking Western Isles of Scotland area see                         
              
     http://www.hebrides.com  click teleworking
7   http://news.bbc.co.uk/cymru
8   http://vilaweb.com
9   http://www.vieiros.com
10  http://www.habe.org
11  http://www.cyfwe.org
12  http://www.aber.ac.uk/~merwww/llcd-wla
13  http://www.umist.ac.uk/UMIST_CAL/Scots
14  http://www.district-parthenay.fr click media
15  see for example in the field of  community TV/video http://videon.org/ in France
16  for example http://www.ammsa.com - the Aboriginal Multi-Media Society in Canada
17  http://www.softcatala.org
18  SALTMIL ("Speech And Language Technology for Minority Languages") is a Special Interest

Group (SIG) formed under the auspices of the International Speech Communication Association
(ISCA) workshops. see: the SALTMIL electronic discussion list saltmil@onelist.com; and the
SALTMIL website http://www.cstr.ed.ac.uk/SALTMIL.

1   CASTILIAN-CATALAN
    Incyta system
    Website: http://www.incyta.es.
    CASTILIAN-GALICIAN
    A similar system based on Incyta, under the initiative of the Xunta de Galicia.
    The centre carrying out the work for the Xunta has a website: <http://www.cirp.es/>.
2 http://www.unl.ias.unu.edu
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