Foreword by the Managing Editors!

Language Technology and the Information Society

The information age is characterized by a fast growing amount of information
being made available either in the puble domain or commercially. This infor-
mation is acquiring an increasingly important function for various aspects of
peoples’ professional, soclal and private life, posing a number of challenges for
the development of the [nformation Society.

In particular, the classical notion of universal access needs te be extended be-
yonrd the guarantee for physical access to the information channels, and adapted
te cover the rights for all citizens to benefit from the opportunity to easily access
and effectively process information.

Furthermore, with the glohbalization of the economy, business competitive-
ness rests on the abilifty to effectively communicate and manage information in
an international context.

Obvicusly. languages, communication and information are closely related.
Indeed, language is the prime vehicle in which information is encoded, by which
it is accessed and through which it is disseminated.

Language technology offers people the opportunity to better communicate,
provides them with the possibility of accessing information in a more natural
way, supports more effective ways of exchanging information and control its
EIOWINg mass.

There is also an increasing need to provide easy access to multilingunal infor-
mation systems and to offer the possibility to handle the information they carry
in a meaningful way. Languages for which no adequate computer processing
is being developed, risk gradually lesing their place in the global Information
Society, or even disappearing, together with the cultures they embody. to the
detriment of one of humanity’s great assets: its cultural diversity,

What Can Language Technology Offer?

Looking back, we see that some simple functions provided by language rech-
nology have been available {or some time—ior instance spelling and grammar
checking. Good progress has been achieved and s growing number of appli-
cations are maturing every day, bringing real benefits to citizens and business.
Language technology s coming of age and its deplovment allows us to cope with
increasingly ditficult tasks.

Every day new applications with more advanced functionality are being
deployed—for instance voice access to information systems. As is the case for
other information technologies, the evolution towards more complex language
processing systems s rapidly accelerating, and the transfer of this rechnology
to the market is taking place at an incressing pace.

UThe idens expressed herein are the authors’ and do not reflect the policivs of the Buropenn
Commission and the [alian National Research Council.
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Wore sephisticared applications will cmerge over the next years and decades
and And thelr way into our daily lives. The range of possibilities is almost
Tmited. Which ones will be mora suceessful will be determined by a number
of factors, such as technological advances, market forees, and political will.

On the other hand, since sheer mass of information and high bandwidth
nwerwnrks are not sufficlent to make information and comumunication systems
meaningful and useful, the main issne is that of an effective use of new appli-
cations by people, which interact with information systems and commnunicate
with each other.

Among the many issues to be addressed are difficult engineering problems
and the challenge of accounting for the functioning of human languages—yprobably
one of the most ambitious and difficult tasks.

Benefits that con be expected from deploying language technelogy are o more
ofective usability of systems (enabling the user) and enhanced capabilities for
peaple {empowering the user). The economic and social impact will be in terms
of efficiency and competitiveness for business, better educated citizens, and a
more cohesive and sustainable society. A necessary precondition for all this, is
rhat the enabling technolegy be available in a form ready to be integrated into
applications.

The subject of the thirteen chapters of this Survey are the key language
technologies required for the present applications and research issues that need
to be addressed for future applications.
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Aim and Structure of the Book

(iiven the achievements so far, the complexity of the problem, and the need to
ase and to integrate methods, knowledge and techniques provided by different
disciplines, we felt that the time was ripe for a reasonably detailed map of the
major results and open research issues in language technology. The Survey
offers, as far as we know, the first comprehensive overview of the state of the
art in spoken and written language technology in a single volume.

Cur goal has been to present a clear overview of the key issues and their
sotential Impact, fo describe the current level of accomplishments in scientific
and technical areas of language technology, and to assess the key research chal-
lenges and salient research opportunities within a five- to ten-year time frame,
wlentifying the infrasoictinre needed to support this research. We have not tried
i be encyvclopedic; rather, we have striven fo offer an assessment of the state
of the art for the most important areas in language processing,

The organization of the Survey was inspired by three main principles:

s an accurate identificarion of the key work areas and sub-areas of each of
the felds;

e o wellbstructured multi-lavered organization of the work, to simplify the
coordination between the many contributors and to provide o framework
in which to carry ont this internatinnal cooperation;
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CEPOITISe,

Each of the thirrcen chaprers of the Survey consists oft

» an iptrodactory overview providing the general humnework for the area
concerncd, with the alm of facilitating the understanding and nssessment
of the rechinieal contributions;

o o mmmber of sections, each dealing with the state of the art, for o given
sub-arcs, 1o, the major achievements. the methods and the technidques
available, the unsclved problems. and the research challenges for the fu-

fire.

For ease of reference, the reader may find i useful to refer to the analviical
index given at the end of the book.

We hope the Survey will be a useful reference to both non-specialists and
practivioners alike, snd that the comments received from our readers will en-
courage us to edit updated and improved versions of this work.

Relevance of International Collaboration

This Survey is the result of international collaboration, which is especially im-
portant for the progress of language technology and the success of its appli-
cations, in particular those alming at providing multilingual information or
commundcation services. Multilingual applications reqguirve cloge coordination
hetween the partners of different languages 1o ensure the interoperability of
components and the availability of the necessary hnguistic data--spoken and
written corpora, lexica, terminologies, and grammars.

The major national and international funding agencies play a key role in
organizing the international cooperation. They are currently sponsoring ma-
Jjor research activities in langnage processing through programs that define the
objectives and support the largest projects in the feld. They have undertaken
the definition of a concrete policy for international cooperation” that takes into
acenunt the specific needs and the strategic value of language technology,

Various initiatives have, in the past ten years, condributed to forming the
cooperative framework in which this Survey has been organized. One such
inivintive was the workshop on - Automating the Lexicon’ held in Grosseto, Traly,
in 1086, which involved North American and Envopean specialists, and resulted
in recommendations for an overall coordination in building reusable large seale
FOSOUTCEs,

Another ome took place in Turin, Italy, in 1991, in the ramework of inter-
national eooperation agreement between the NSF and the ESPRIT programune

U internaticnal cooperation agreements in sclenee and lechnology are cnrrently m

ore are Detng negotiated.



Eurepenn Comandssion. The experts convened nt that mecting ealied for
in huilding reusable Ianguage resvutees, lutegration hetween spoken
wgnage technolowy —in particular the developmentr of methods for

o rrle-based and stochastic technigues —and an assessment of the state

the art.
A special vvent convening represcatrarvesof Amerienn Ervopear nnd apanese

spensoring agencies was organized at COLING 92 and has sinee bocome a per-
anent feature of this bl-annual conferonce, For this cvent, an overview® of
~ome ol the major American, European and Japanese projects in the Goeld was

compiled.
The preseut Survey is the most recent 10 a series of cooperative iniriatives

in language technology.
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