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Abstract. In the framework of the Network of Excellence META-NET,
a White Paper series has been created to chart the status of Language
Technologies for 30 European languages. The exhaustive analysis reports
on the state of a language including social and technological aspects
and statistics about the availability of Language Resources and Tools.
The White Papers are addressed to politicians, journalist and decision
makers. In this paper, we show a comparative study of the findings on
Language Technologies and Tools for the four official languages spoken
in Spain.
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1 Introduction

META-NET [10] is a Network of Excellence funded by the European Commis-
sion through a cluster of coordinated projects: TAME [12], CESAR [13], META-
NORD [14], and METANET4U [15]. The network also has multiple unfunded
members. The network currently consists of 60 members from 34 European
countries [2]. META-NET forges META, the Multilingual Europe Technology
Alliance, a growing community of language technology professionals and organi-
sations in Europe. META-NET fosters the technological foundations for a truly
multilingual European information society that:
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— makes communication and cooperation possible across languages;

— grants all Europeans equal access to information and knowledge regardless
of their language;

— builds upon and advances functionalities of networked information technol-

ogy.

The network supports a Europe that unites as a single digital market and
information space. It stimulates and promotes multilingual technologies for all
European languages. These technologies support automatic translation, content
production, information processing and knowledge management for a wide va-
riety of subject domains and applications. They also enable intuitive language-
based interfaces to technology, ranging from household electronics, machinery
and vehicles to computers and robots.

Launched on 1 February 2010, META-NET has already conducted various ac-
tivities in its three lines of action: META-VISION, META-SHARE and META-
RESEARCH.

META-VISION fosters a dynamic and influential stakeholder community
that unites around a common Strategic Research Agenda (SRA) [1]. Its main
focus is to build a coherent and cohesive LT community in Europe, by bringing
together representatives from extremely diverse and highly fragmented groups
of stakeholders. Of great importance is the White Paper series [4] produced for
more than 30 languages, of which the main results for the official languages
spoken in Spain are compiled in this paper.

META-SHARE creates an open, distributed facility for exchanging and
sharing resources. The peer-to-peer network of repositories will contain language
data, tools and Web services that are documented with high-quality metadata
and organised in standardised categories [3]. The resources can be readily ac-
cessed and uniformly searched. The available resources include free, open source
materials as well as restricted, commercially available, fee-based items.

META-RESEARCH builds bridges to related technology fields. This ac-
tivity seeks to leverage advances in other fields and to capitalise on innova-
tive research that can benefit language technology. In particular, the action line
focuses on conducting leading-edge research in machine translation, collecting
data, preparing data sets and organising language resources for evaluation pur-
poses; compiling inventories of tools and methods; and organising workshops and
training events for the members of the community.

As of November 2012, META-NET consists of 60 research centres from 34 Eu-
ropean countries. META-NET is working with stakeholders from economy (soft-
ware companies, technology providers and users), government agencies, research
organisations, non-governmental organisations, language communities and Eu-
ropean universities. Together with these communities, META-NET is creating a
common technology vision and strategic research agenda for multilingual Europe
2020.

In the framework of META-VISION, a White Paper series has been cre-
ated to chart the status of Language Technologies for 30 European languages.
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The exhaustive analysis reports on the state of each language including social
and technological aspects, and statistics about the availability of Language Re-
sources and Tools. In this paper we show a comparative study of the findings
on Language Technologies and Tools for the four official languages spoken in
Spain. Next section briefly describes the contents of the White Papers. Section
3 shows a detailed comparison of the language technologies, applications and
solutions for Basque, Catalan, Galician and Spanish. Section 4 show the results
of this analysis among the other analyzed European languages. Conclusions are
included in section 6.

2 White Paper series

META-VISION has conducted an analysis of current language resources and
technologies in a White Paper series. The analysis focused on the 23 official
European languages as well as other important national and regional languages
in Europe [11]. More than 200 experts from all over Europe have contributed to
the 31 volumes of the White Paper series and more than 8,000 printed copies were
disseminated to key decision makers, politicians and journalists in September
and October of 2012. Four White Papers for the four official languages spoken in
Spain: Basque [7], Catalan [5] Galician [8] and Spanish [6] were produced within
a series that promotes knowledge about language technology and its potential. It
addresses journalists, politicians, language communities, educators and others.

Each volume has three main parts; first of all, there is a description of how
the diversity of languages in Europe is a rich cultural heritage and, at the same
time, a risk for the survival of the languages. The White Paper series show
that Language technologies can play a key role helping multilingual societies
to survive. The second part of the White Papers deals with the specificities
of each language and how it is promoted at national and international level.
The third part provides a general description of the Language Technologies,
with a presentation of the State of the Art, and also the programmes, projects
and efforts at national and international levels done to improve the Language
Technologies and Resources for each particular language. This part ends with a
summary of availability of tools and resources and a cross-language comparison
between the intended language and the other 29 European languages included
in the White Paper series.

The analysis of the White Paper series shows that the availability and use of
language technology in Europe varies between languages. Consequently, the ac-
tions that are required to further support research and development of language
technologies also differ. The required actions depend on many factors, such as
the complexity of a given language and the size of its community. The results
of this analysis suggest that there are tremendous deficits in technology support
and significant research gaps for each language. The given detailed expert anal-
ysis and assessment of the current situation will help maximise the impact of
additional research. In the specific case of Spain, we find one official language,
Spanish, and three co-official languages: Catalan, Galician and Basque. Spanish
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Fig. 1: Compilation of White Papers

is, in addition, an official language in Europe, most of the countries in Latin
America and is broadly spoken in the US. Preserving multilingualism in Spain
has not been an easy task. It is the result of a complex process to intentionally
preserve cultural and linguistic identity within and among the various regions
and peoples of Spain. Similar to the use of English in the European case, direct
communication between citizens of different language areas of Spain, often need
to use Spanish as a lingua franca.

3 State of Language Technology in the four official
languages of Spain

A Table with a summary of the current state of language technology (LT) sup-
port for each of the languages was elaborated. For each intended language, the
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data were taken from a survey among a representative number of researchers
and industrial people in the LT community. Two main areas were considered:
Language Technology including tools, technologies and applications; and Lan-
guage Resources including resources, data and knowledge data bases. A num-
ber of representative Language Technologies were chosen for the study: Speech
Recognition, Speech Synthesis, Grammatical analysis, Semantic analysis, Text
generation, and Machine Translation. For the Language Resources study, the
following groups were chosen: Text corpora, Speech corpora, Parallel corpora,
Lexical resources and Grammars.

Experts were asked to rate in a scale from 0 (very low) to 6 (very high) the
existing tools and resources for each group according to seven criteria: Quantity,
Availability, Quality, Coverage, Maturity, Sustainability, and Adaptability.

Figures 2 and 3 show the mean scores obtained for each language in each
Language Technology for the criteria Quality and Coverage. Figures 4 and 5
show the mean scores obtained for each language in each Language Resources
group for the criteria Quality and Coverage

The key results of the White Paper series for the official languages of Spain
can be summed up as follows:

— Speech processing currently seems to be slightly more mature than the pro-
cessing of written text. In fact, for Spanish and Catalan, speech technology
has already been successfully integrated into many everyday applications,
from spoken dialogue systems and voice-based interfaces to mobile phones
and car navigation systems.

— Semantics is more difficult to process than syntax; text semantics is more
difficult to process than word and sentence semantics. The more semantics
a tool takes into account, the more difficult is to find the right data; more
efforts to support deep processing are needed.

— Research has successfully led to the design of medium to high quality software
for basic text analysis, such as tools for morphological analysis and syntactic
parsing. But advanced technologies that require deep linguistic processing
and semantic knowledge are still in their infancy.

— As to resources, there are interesting resources in Spanish and Catalan, but
they are not easily available for research. There are a number of corpora
annotated with syntactic, semantic and discourse structure mark-up, but
again, there are not nearly enough language corpora containing the right sort
of content to meet the growing need for more deep linguistic and semantic
information.

— In particular, there is a lack of the sort of parallel corpora that form the
basis for statistical and hybrid approaches to machine translation. Parallel
corpora exist, between Spanish and English, and between Spanish and other
languages from Spain. However, parallel corpora between the four languages
and other foreign languages are mostly missing.

— Many of these tools, resources and data formats do not meet industry stan-
dards and cannot be sustained effectively. A concerted programme is required
to standardise data formats and APIs.
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Fig. 3: Coverage scores for Language Technologies

— An unclear legal situation restricts making use of digital texts, such as those
published online by newspapers, for empirical linguistic and language tech-
nology research, for example, to train statistical language models. Together
with politicians and policy makers, researchers should try to establish laws
or regulations that enable them to use publicly available texts for language-
related R&D activities.

— The cooperation between the Language Technology community and those
involved with the Semantic Web and the closely related Linked Open Data
movement should be intensified with the goal of establishing a collabora-
tively maintained, machine-readable knowledge base that can be used both
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Fig.5: Coverage scores for Language Resources

in web-based in-formation systems and as semantic knowledge bases in LT
applications — ideally, this endeavour should be addressed in a multilingual
way on the European scale.

To conclude, in a number of specific areas of language research, we have
software with limited functionality available today. Obviously, further research
efforts are required to meet the current deficit in processing texts on a deeper
semantic level and to address the lack of resources such as parallel corpora for
machine translation.
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3.1 Cross-language comparison

The current state of LT support varies considerably from one language to an-
other. In order to compare the situation between languages, this section presents
an evaluation based on two sample application areas (machine translation and
speech processing) and one underlying technology (text analysis), as well as basic
resources needed for building LT applications. The languages were categorised
using the following five-point scale:

. Excellent support

. Good support

. Moderate support

. Fragmentary support
. Weak or no support

T W N~

LT support was measured according to the following criteria:

Speech Processing: Quality of existing speech recognition technologies,
quality of existing speech synthesis technologies, coverage of domains, number
and size of existing speech corpora, amount and variety of available speech-based
applications.

Machine Translation: Quality of existing MT technologies, number of lan-
guage pairs covered, coverage of linguistic phenomena and domains, quality and
size of existing parallel corpora, amount and variety of available MT applications.

Text Analysis: Quality and coverage of existing text analysis technologies
(morphology, syntax, semantics), coverage of linguistic phenomena and domains,
amount and variety of available applications, quality and size of existing (an-
notated) text corpora, quality and coverage of existing lexical resources (e.g.,
WordNet) and grammars.

Resources: Quality and size of existing text corpora, speech corpora and
parallel corpora, quality and coverage of existing lexical resources and grammars.

The analysis shows that, thanks to large-scale LT funding in recent decades,
Spanish is better equipped than most other languages. It compares well with
most large languages, such as French and German. But LT resources and tools
for Spanish clearly do not yet reach the quality and coverage of comparable
resources and tools for the English language, which is in the lead in almost all
LT areas. And there are still plenty of gaps in English language resources with
regard to high quality applications.

The results also show that, thanks to LT funding programmes from the Local
and Central Governments in recent decades, the Basque, Catalan, and Galician
languages are equipped as most of other European languages. They compare well
with languages with a similar number of speakers such as Hungarian, Greek, and
European Portuguese despite these are official languages of EU countries. But
LT resources and tools for these languages clearly do not yet reach the quality
and coverage of comparable resources and tools for the Spanish language, which
is in a good position in almost all LT areas.

For speech processing, current technologies perform well enough to be suc-
cessfully integrated into a number of industrial applications such as Interactive
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Voice Response systems and constrained domain dictation systems. Machine
Translation systems get a good performance, especially between the language
pairs Spanish-English, Spanish-Catalan and English-Catalan. However, to build
more sophisticated applications, such as machine translation, there is a clear
need for resources and technologies that cover a wider range of linguistic aspects
and allow a deep semantic analysis of the input text. By improving the quality
and coverage of these basic resources and technologies, we shall be able to open
up new opportunities for tackling a vast range of advanced application areas,
including high-quality machine translation.

4 Conclusions

The results of the study in the series of white papers show that there are se-
rious differences in the support of European languages in the field of language
technologies. While for some languages and certain applications, there is a good
coverage in both software and language resources, for other languages, especially
for minority languages, there are serious deficiencies in some areas.

In the case of Basque, Catalan, and Galician, the results of the study con-
cerning the support of existing language technologies, are cautiously optimistic.
There is a very active research community that has been working on research
projects funded by the Local Governments and the Central Government. They
have produced and distributed a number of language resources. Compared with
other European languages, the resources and technology support is at a similar
level to Greek, Hungarian or Norwegian being all official languages of European
countries.

The range of products and applications available in Spanish greatly exceed
those produced in the other three languages and the position of Spanish is com-
parable to French or German.

Language technologies are increasingly complex and require a large amount
of data and resources to advance significantly. There are needs to coordinate the
various sources of regional, national and European funding programs to circum-
vent language technologies support differences between the European languages.
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