LANGUAGES AT RISK: A CHALLENGE FOR
LANGUAGE TECHNOLOGY

We are witnesses to a digital revolution that is dramati-
cally impacting communication and society. Recent de-
velopments in information and communication tech-
nology are sometimes compared to Gutenberg’s inven-
tion of the printing press. What can this analogy tell
us about the future of the European information soci-

ety and our languages in particular?

The digital revolution is comparable to
Gutenberg's invention of the printing press.

Following Gutenberg’s invention, real breakthroughs in
communication were accomplished by efforts such as
Luther’s translation of the Bible into vernacular lan-
guage. In subsequent centuries, cultural techniques have
been developed to better handle language processing

and knowledge exchange:

= the orthographic and grammatical standardisation
of major languages enabled the rapid dissemination

of new scientific and intellectual ideas;

= the development of official languages made it possi-
ble for citizens to communicate within certain (of-

ten political) boundaries;

= the teachingand translation of languages enabled ex-

changes across languages;

= thecreation of editorial and bibliographic guidelines

assured the quality of printed material;

= the creation of different media, like newspapers, ra-
dio, television, books and other formats, satisfied

different communication needs.

Opver the past twenty years, information technology has
helped to automate and facilitate many of the processes,

including the following:

= desktop publishing software has replaced typewrit-
ing and typesetting;
= Microsoft PowerPoint has replaced overhead projec-

tor transparencies;

» e-mail allows documents to be sent and received

more quickly than using a fax machine;

= Skype offers cheap Internet phone calls and hosts

virtual meetings;

= audio and video encoding formats make it easy to ex-

change multimedia content;
= web search engines provide keyword-based access;

= online services like Google Translate produce quick,

approximate translations;

= social media platforms such as Facebook, Twitter
and Google+ facilitate communication, collabora-

tion and information sharing.

Although these tools and applications are helpful, they
are not yet capable of supporting a fully-sustainable,
multilingual European society in which information

and goods can flow freely.



2.1 LANGUAGE BORDERS
HOLD BACK THE EUROPEAN
INFORMATION SOCIETY

We cannot predict exactly what the future information
society will look like. However, there is a strong like-
lihood that the revolution in communication technol-
ogy will bring together people who speak different lan-
guages in new ways. This is putting pressure both on in-
dividuals to learn new languages and especially on devel-
opers to create new technologies that will ensure mutual
understanding and access to shareable knowledge. In
the global economic and information space, there is in-
creasing interaction between different languages, speak-
ers and content, thanks to new types of media. The cur-
rent popularity of social media (Wikipedia, Facebook,
Twitter, Google+) is only the tip of the iceberg.

The global economy and information
space confronts us with different
languages, speakers and content.

Today, we can transmit gigabytes of text around the
world in a few seconds before we recognise that it is in
a language that we do not understand. According to
a report from the European Commission, 57% of In-
ternet users in Europe purchase goods and services in
non-native languages; English is the most common for-
eign language, followed by French, German and Span-
ish. 55% of users read content in a foreign language,
while 35% use another language to write e-mails or post
comments on the Web [3]. A few years ago, English
might have been the lingua franca of the Web — the vast
majority of content on the Web was in English — but the
situation has now drastically changed. The amount of
online content in other European (as well as Asian and
Middle Eastern) languages has exploded. Surprisingly,
this ubiquitous digital divide caused by language bor-

ders has gained little public attention. However, it raises
avery pressing question, i. e., which European languages
will thrive in the networked information and knowledge

society, and which are doomed to disappear?

2.2 OUR LANGUAGES AT RISK

While the printing press helped to further the exchange
of information throughout Europe, it also led to the ex-
tinction of many languages. Regional and minority lan-
guages were rarely printed, and languages such as Cor-
nish and Dalmatian were limited to oral forms of trans-
mission, which in turn restricted their scope of use. Will
the Internet have the same impact on our modern lan-

guages?

The variety of languages in Europe is one of its
richest and most important cultural assets.

Europe’s approximately 80 languages are one of our rich-
est and most important cultural assets, and a vital part of
this unique social model [4]. While languages such as
English and Spanish are likely to survive in the emerg-
ing digital marketplace, many languages could become
irrelevant in a networked society. This would weaken
Europe’s global standing, and run counter to the goal of
ensuring equal participation for every citizen regardless
of language. According to a UNESCO report on mul-
tilingualism, languages are an essential medium for the
enjoyment of fundamental rights, such as political ex-

pression, education and participation in society [5].

2.3 LANGUAGE TECHNOLOGY
IS A KEY ENABLING
TECHNOLOGY

In the past, investments in language preservation fo-

cussed primarily on language education and transla-



tion. According to one estimate, the European market
for translation, interpretation, software localisation and
website globalisation was €8.4 billion in 2008 and is ex-
pected to grow by 10% per annum [6]. Yet, this fig-
ure covers just a small proportion of current and future
needs for communication between languages. The most
compelling solution for ensuring the breadth and depth
of language usage in Europe tomorrow is to use appro-
priate technology, just as we use technology to solve our
transport, energy and disability needs, amongst others.
Language technology, targeting all forms of written text
and spoken discourse, can help people to collaborate,
conduct business, share knowledge and participate in
social and political debate, regardless of language barri-
ers and computer skills. It often operates invisibly inside
complex software systems. Current examples of tasks
in which language technology is employed “behind the

scenes” include the following:

» finding information with a search engine;

» checking spelling and grammar with a word proces-
sor;

= viewing product recommendations in an online
shop;

= following the spoken directions of an in-car naviga-

tion system;

= translating web pages via an online service.

Language technology consists of a number of core appli-
cations that enable processes within a larger application
framework. The purpose of the META-NET language
white papers is to focus on the state of these core tech-

nologies for each European language.

Europe needs robust and affordable language
technology for all European languages.

To maintain its position at the forefront of global in-
novation, Europe will need robust and affordable lan-
guage technology adapted to all European languages,
that is tightly integrated within key software environ-
ments. Without language technology, it will not be pos-
sible to achieve an effective interactive, multimedia and

multilingual user experience in the near future.

2.4 OPPORTUNITIES FOR
LANGUAGE TECHNOLOGY

In the world of print, the technology breakthrough was
the rapid duplication of an image of a text using a suit-
ably powered printing press. Human beings had to do
the hard work of looking up, assessing, translating and
summarising knowledge. In terms of speech, we had to
wait for Edison’s invention before recording was possi-
ble — and again, his technology simply made analogue
copies.

Language technology can now simplify and automate
the processes of translation, content production and
knowledge management for all European languages. It
can also empower intuitive speech-based interfaces for
household electronics, machinery, vehicles, computers
and robots. Real-world commercial and industrial ap-
plications are still in the early stages of development,
yet R&D achievements are creating a genuine window
of opportunity. For example, machine translation is al-
ready reasonably accurate in specific domains, and ex-
perimental applications provide multilingual informa-
tion and knowledge management, as well as content
production, in many European languages.

As with most technologies, the first language appli-
cations, such as voice-based user interfaces and dia-
logue systems, were developed for specialised domains,
and often exhibited limited performance. However,
there are huge market opportunities in the education

and entertainment industries for integrating language



technologies into games, cultural heritage sites, edu-
tainment packages, libraries, simulation environments
and training programmes. Mobile information services,
computer-assisted language learning software, eLearn-
ing environments, self-assessment tools and plagiarism
detection software are just some of the application ar-
eas in which language technology can play an impor-
tant role. The popularity of social media applications
like Twitter and Facebook suggest a need for sophis-
ticated language technologies that can monitor posts,
summarise discussions, suggest opinion trends, detect
emotional responses, identify copyright infringements

or track misuse.

Language technology helps overcome the
“disability” of linguistic diversity.

Language technology represents a tremendous oppor-
tunity for the European Union. It can help to address
the complex issue of multilingualism in Europe — the
fact that different languages coexist naturally in Euro-
pean businesses, organisations and schools. However,
citizens need to communicate across the language bor-
ders of the European Common Market, and language
technology can help overcome this barrier, while sup-
porting the free and open use of individual languages.
Looking even further ahead, innovative European mul-
tilingual language technology will provide a benchmark
for our global partners when they begin to support
their own multilingual communities. Language tech-
nology can be seen as a form of “assistive” technology
that helps overcome the “disability” of linguistic diver-
sity and makes language communities more accessible to
each other. Finally, one active field of research is the use
of language technology for rescue operations in disas-
ter areas, where performance can be a matter of life and
death: Future intelligent robots with cross-lingual lan-

guage capabilities have the potential to save lives.

2.5 CHALLENGES FACING
LANGUAGE TECHNOLOGY

Although language technology has made considerable
progress in the last few years, the current pace of tech-
nological progress and product innovation is too slow.
Widely-used technologies such as the spellingand gram-
mar correctors in word processors are typically mono-
lingual, and are only available for a handful of languages.
Online machine translation services, although useful
for quickly generating a reasonable approximation of a
document’s contents, are fraught with difficulties when
highly accurate and complete translations are required.
Due to the complexity of human language, modelling
our tongues in software and testing them in the real
world is a long, costly business that requires sustained
funding commitments. Europe must therefore main-
tain its pioneering role in facing the technological chal-
lenges of a multiple-language community by inventing
new methods to accelerate development right across the
map. These could include both computational advances

and techniques such as crowdsourcing.

The current pace of technological
progress is too slow.

2.6 LANGUAGE ACQUISITION
IN HUMANS AND MACHINES

To illustrate how computers handle language and why it
is difficult to program them to process different tongues,
let us look briefly at the way humans acquire first and
second languages, and then examine how language tech-
nology systems work.

Humans acquire language skills in two different ways.
Babies acquire a language by listening to the real inter-

actions between their parents, siblings and other family



members. From the age of about two, children produce
their first words and short phrases. This is only possi-
ble because humans have a genetic disposition to imitate

and then rationalise what they hear.

Learning a second language at an older age requires
more cognitive effort, largely because the child is not im-
mersed in a language community of native speakers. At
school, foreign languages are usually acquired by learn-
ing grammatical structure, vocabulary and spelling, us-
ing drills that describe linguistic knowledge in terms of
abstract rules, tables and examples. Learning a foreign

language becomes more difficult as one gets older.

Humans acquire language skills in two different
ways: learning by example and learning the
underlying language rules.

Moving now to language technology, the two main
types of systems acquire language capabilities in a sim-
ilar manner. Statistical (or data-driven) approaches ob-
tain linguistic knowledge from vast collections of exam-
ple texts. Certain systems only require text in a single
language as training data, e.g., a spell checker. How-
ever, parallel texts in two (or more) languages have to be
available for training machine translation systems. The
machine learning algorithm then learns patterns of how

words, phrases and complete sentences are translated.

This statistical approach usually requires millions of sen-
tences to boost performance quality. This is one rea-
son why search engine providers are eager to collect as
much written material as possible. Spelling correction
in word processors, and services such as Google Search
and Google Translate, all rely on statistical approaches.
The great advantage of statistics is that the machine
learns quickly in a continuous series of training cycles,

even though quality can vary randomly.

The second approach to language technology, and to
machine translation in particular, is to build rule-based
systems. Experts in the fields of linguistics, computa-
tional linguistics and computer science first have to en-
code grammatical analyses (translation rules) and com-
pile vocabulary lists (lexicons). This is very time con-
suming and labour intensive. Some of the leading rule-
based machine translation systems have been under con-
stant development for more than 20 years. The great ad-
vantage of rule-based systems is that experts have more
detailed control over the language processing. This
makes it possible to systematically correct mistakes in
the software and give detailed feedback to the user, es-
pecially when rule-based systems are used for language
learning. However, due to the high cost of this work,
rule-based language technology has so far only been de-

veloped for a few major languages.

The two main types of language technology
systems acquire language in a similar manner.

As the strengths and weaknesses of statistical and rule-
based systems tend to be complementary, current re-
search focusses on hybrid approaches that combine the
two methodologies. However, these approaches have so
far been less successful in industrial applications than in
the research lab.

As we have seen in this chapter, many applications
widely used in today’s information society rely heavily
on language technology. Due to its multilingual com-
munity, this is particularly true of Europe’s economic
and information space. Although language technology
has made considerable progress in the last few years,
there is still huge potential to improve upon the qual-
ity of language technology systems. In the next chapter,
we describe the role of English in the European infor-
mation society and assess the current state of language

technology for the English language.
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