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The challenge of working with multilingual corpora

Silvia Hansen-Schirra Stella Neumann
Computational Linguistics Applied Linguidtics,
Trandation and Interpreting
Saarland University

1. Introduction

Corpuslinguistics has flourished in recent years, evolving from the need to empirically investigate
linguistic theories and hypotheses. In order to encourage the cross-fertilization between work being
done in language engineering and linguistics, the Corpus Linguistics 2001 conference offered aforum
for those concerned with the computer-assisted empirical analysis of natural language. The Corpus
Linguistics 2003 conference extends the scope to deal with more fine-grained research questions such
as multi-layer annotation or the exploitation of multilingual resources. On the technical side, the
available solutions comprise automatic or semi -automatic annotation tools on every language level and
for many different languages. Treebank-initiatives all over the world show that even more complex
linguistic annotation is state of the art. The achieved advances, however, lie mainly in the area of
monolingual corpora. When it comesto multilingual corpora, the picture changes.

While monolingual and multilingual corpus research share a number of problems such as multi-layer
annotation and exploitation, they are also different in anumber of ways. Multilingual corpus research
rai ses numerous problems which are specific to this kind of research and which are caused by the
influence of differing language systemsinvolved as well asthe more complex methodol ogical
requirements. Among these issues are the comparability of segmentation, of features to be analysed and
annotated as well as the question of how to query multilingual information.

The present paper gives an overview of the methodological crux of carrying out multilingual corpus
research and which decisions areinvolved at each stage. Asit isan introductory paper to aworkshop it
will then present the papers dealing with different aspects of the work with multilingual corpora. The
paper concludes with an outlook beyond the workshop and a publication list of related work in which
analysis scenarios in multilingual language research are explained in more detail.

2. Methodological stepsin exploring multilingual corpora

As has been stated, working with multilingual corporaincludes taking into account the differences and
commonalities between the languages under investigation. This has to be done at each methodological
stage of corpus-based research, thusinvolving

- theappropriateness and comparability of the corpus design,
- thedifferent kinds of segmentation,

- thealignment techniques for translation corpora,

- thediverging annotation schemes,

- thepossibly different corpus representations and finally

- theagain converging querying across different languages.

Mistakes or inconsistencies which happen at one stage of the multilingual corpus development have
negative influences on the following steps and might result in worse mistakes or inconsistencies at |ater
stages.

Without methodological precautions, it is questionable whether the gained results are reliable and
sufficiently comparable to give answersto the initially posed research question. While aresearch
design that iswell thought-out will help avoiding these problems, evaluation of the conducted research
is adecisive step in which some aspects are often neglected. Standards contribute to avoiding
difficulties, but they do not replace evaluation and — as will be discussed in some of the workshop
papers — are not necessarily what is needed in each specific case.



In the following, each of the above mentioned steps will be scrutinized in turn. The respective options
will be presented and open questions will be identified.

2.1 Corpusdesign

How do researchers go about building up multilingual corpora? Consciously or unconsciously, every
corpus linguist makes decisions with respect to corpus size and representativeness. Apart from practical
guestions that influence these decisions like how much data can be collected and processed under the
given constraints, the size depends on the research question for which the corpusis compiled. That
means, the expected frequency of the feature in question determines the size: e.g. for investigating
extraposed relative clauses alarger corpus has to be built up than for analysing a more frequently
occurring feature like the usage of time adverbials.

The underlying question with respect to corpus representativenessis, which language variety should be
represented. With thisin mind, it has to be determined how much datais necessary to build up a corpus
representative of the language variety under investigation. Moreover, the format of the collected
language instances has to be defined, e.g. whether full texts are chosen or whether text samples are
sufficient, but also whether the investigated linguistic features can rather be expected in spoken or
written data. The researcher has to settle on whether the corpusis meant to only answer one specific
research question or whether it should serve some general purpose. In the latter case the corpus design
hasto follow some common design principlesin order to safeguard reusability.

Furthermore, building up multilingual corpora also involves decisions on the comparability of the sub-
corpora. Not only should corpus size and the degree of representativeness be comparable, but the
sampled linguistic data should also belong to the same register in terms of comparabl e selections of
field, tenor and mode of discourse.

Another important issue in the stage of corpus design isthe inclusion of atertium comparationis: At a
later point in the research process, the interpretation of the gained results will requirereferring to a
basis of comparison for identifying characteristic patterns. For the corpus design, this means that the
inclusion of areference corpus hasto be considered.

Having put together the corpus keeping the discussed design questionsin mind, the corpus hasto be
processed. Segmentation of the dataisthefirst preparatory step.

2.2 Segmentation

Due to language typological divergences, merely comparing multilingual raw corpora raises questions
concerning the comparability of the respective segmentation. For instance, French clitics have to be
lemmatised in order to make the segmentation between French and German comparable and thus
analysable. Other questions that cannot be solved by lemmatisation are: How can a German compound
noun be compared with its English counterpart consisting of several orthographic words? How should
the English NP be tagged and aligned? Which query provides compl ete information on these diverging
yet comparable structures?

One option in this concrete case might be chunking the German compounds into their components.
Thiswould make the German corpus more comparable to the English one. Nevertheless, instead of
aiming at adirect comparison of the use of compounds in the German and English sub-corpus, it would
be more reasonabl e to include a tertium comparationis as described above. Thiswould offer the
possibility to dissociate the realisation of compound noun patterns typical of the represented language
variety from typological differences between the languages. That isto say, the solution for the
segmentation problem might lie in the previous methodological step, namely the corpus design.

All of the problems discussed here do not take into account units of segmentation above the word or
phrase level. On higher levels similar problems arise like the diverging segmentation of non-finite
clausesin German and English. In this case, the recognition of segments should be based on the
comparison of the respective functionsin each language.

Closely related to questions of segmentation is the problem of aligning texts when working with
translation corpora.



2.3 Alignment

A translation corpus usually consists of source textsin one language and corresponding target textsin
another. In order to investigate the relationship between the two sub-corpora, the matching texts have
to be parallelised. Now, what exactly isto be aligned? Whole Texts, sentences, or smaller units?

For practical or technical reasons, usually the sentence is chosen as alignment unit, since sentence
boundaries can easily be detected automatically. For many research questions, however, thisisa
compromise, as actually the relationship between smaller unitsis under investigation. Whereas word
alignment is useful for multilingual term extraction, this procedure does not make sense for the analysis
of translations, because it breaks up the flow of text The desirable unit for alignment is somewherein
between words and sentences, and should be flexible enough to cope with typological differences
between source and target language. Thiswould offer, for instance, the possibility to align afinite
clause in German with a non-finite construction in English.

Other alignment problems arise from the fact that different languages show different patterns with
respect to sentence length and that during the process of translating L 1-texts into L2-texts sentences are
split or merged. Both phenomena make the whole endeavour of aligning sentences questionable.

While the previous steps of designing and pre-processing the corpus are in close connection with each
other, annotation initiates the next phase involving the linguistic enrichment of the thus prepared raw
data.

2.4 Annotation

For the development of an annotation scheme that meets the requirements of amultilingual analysis
there seem to be two methods taking into consideration the typological characteristics of the involved
languages,: First, the multilingual corpusis split up into monolingual sub-corporawhich are then
annotated independently. For the second method, one language serves as the basis for building up and
analysing amultilingual corpus, whereas the other hasto be adapted. Both methods, however, are
rather problematic. The latter forces the adapted language to fit into the system of the language used as
afundament. In the former, questions of cross-linguistic comparison are merely pushed to alater point
and comeinto play at the stage of interpreting the data obtained from this research design. In order to
avoid both problems, the annotation scheme has to abstract from the level of language-specific
realisations to functional categoriesthat are comparable across languages.

On amore technical note, a number of computer tools exist for corpus annotation which serve
monolingual aswell as multilingual purposes. These include some tools that are language-independent,
but their high degree of flexibility resultsin alow degree of automation. Other tools that allow
automatic or interactive annotation require language-specific training, thus again leading back to the
previously discussed question of comparability across multilingual annotations. More difficulties result
from the fact that many of these tools are focused on I ndo-European |anguages. The comparison of an
Indo-European language with one from another language family poses new problems for the existing
tools.

While the peculiarities in the annotation process of multilingual corpora concentrate on linguistic
aspects, concerning the specificities for the next two steps of corpus representation and querying
attention shifts to technical concerns.

2.5 Representation

The representation of multilingual corporarequires matching formats of the monolingual annotation, as
this establishes the basis for simultaneous queriesinto all languagesinvolved. Therefore, if language-
specific tools are employed, they have to operate on the same format. Since the format of translation
corpora needs to reflect the alignment of the parallel texts, the source and target units have to be linked
to each other either within one file or by matching IDsin separate files. The researcher has to decide on
this according to the linguistic needs but also to the input requirements of the corpustools.

Additionally, the differences and commonalities of the language systems involved intertwine with
issues of multi-layer annotation. This means that the |anguage-specific characteristicsin syntax,



semantics, morphology, discourse etc. are to be reflected in the annotated corpora. For the complex
combination of multilingual and multi-layer annotation, at present, XML seemsto be the most
practicable solution, because this format allows the multi-layer annotation of embedded and
overlapping segments on the basis of stand-off mark-up. More and more tools operate on an XML-
based representational format and more and more representational XM L-based standards evolve. But is
thisreally practicable? And do linguists get a ong with techniques such as stand-off mark-up? Isthe use
of XML maybe atechnical compromise? At the moment, this may look problematic. Nevertheless, the
currently available prototypes as well as the tools under devel opment promise an improvement both
with respect to manageability for the linguist and to technical standardisation.

However, in order to offer the possibility of exchanging and reusing multilingual corporathe
representational format should follow some common principles. Thisisalso acrucial issuefor
importing amulti-layer annotated corpus into aquery tool.

2.6 Querying

Irrespective of the multilingual aspect, for the step of querying the following questions have to be
answered: Do we want to query instances, tags or both? Querying instances, i.e. raw text, poses no
problem for monolingual aswell as translation corpora, since the existing concordance tools
sufficiently support this task. Things become more difficult when it comes to comparable corpora. At
present, comparable corpora can only be used in monolingual concordance tools and therefore cannot
be queried simultaneously in all sub-corpora.

Monolingually, the area of querying tagsiswidely exploited by toolsfor querying part-of-speech tags,
syntactic information, semantic annotation etc. and, if needed, also in combination with raw text. When
working with aligned translation corpora, only part-of-speech tags and/or instances can be retrieved.
Still, thishasto be regarded as amonolingual query, as the search operates only on the basis of one
language. The aligned parallel segment is displayed in the concordance, simply becauseit islinked to
the correspondent segment. A query for source language and target language instances and/or tags at
the same timeis not yet supported. Queriesfor syntactic, semantic or even multi-layer annotated data
are not possible to date. Comparable corpora do not allow any simultaneous querying in tags at all.

With respect to displaying the output of a query, it would be desirable to show both raw text and
annotation for all languagesinvolved. Moreover, output functionalities are not guaranteed for all
languages similarly to what has been said previously for the annotation of languages other than Indo-
European ones.

When trying to query the linguistically interpreted multilingual corpus difficulties may become visible.
It isour belief that these can be regarded as obvious symptoms for weaknesses of one of the
methodological steps. Thisleads usto the issue of evaluating the research design with aview to all of
the steps discussed here.

2.7 Evaluation

Under the perspective of evaluation the methodological stepsthat have been listed herein
chronological order can be rearranged into different categories: technical evaluation strategies,
standards and “manual” evaluation. Elaborated evaluation strategies can be found for the scalable,
technically operationalised stages in multilingual corpuswork. It isobviousto employ, for instance,
precision and recall calculations for querying results. Annotation schemes and tools can be contrasted
to agold standard. Although there is no technical evaluation method for alignment, this step can be
categorised under the technical heading. The above discussed problems with alignment techniques
necessitate manual check of the aligned corpus prior to further processing.

Standardisation comesinto play in the second category which isrelated to common principles for
corpus representation. In the process of agreeing on standards, the existing representational formats
have to be examined. On the basis of the thus defined best practice, a standard can be determined that
will — if properly applied— make the evaluation at the step of representation pointless. Nevertheless, a
researcher may choose to check his or her representational format against the defined standards in the
evaluation process.



Finally, the steps of corpus design and segmentation escape technical measurement. Possibly, thisisthe
reason why the eval uation of these stepsis frequently neglected. Assessing the corpus design rather
involvesintellectual decisions: The evaluation of alarge scale corpus project might result in theinsight
that above a certain amount of analysed data only redundant information was gained. The researcher
should have pondered the corpus design more thoroughly. Evaluating segmentation has to be
linguistically motivated. In the case of amultilingual syntax analysis, for instance, the research can
verify whether the unit chosen — usually the sentence — helped to obtain the expected information on
syntactic structures. In both cases, the researcher has to question the explanatory power of statements
made on the basis of the research design.

Constraints with respect to time and money as well as the resulting compromises on methodol ogical
guestions arein the way of — if not altogether prevent — the eval uation of the achieved results.

The present workshop makes its contribution to further work on both the linguistic as well astechnical
aspects of each of the stepsin multilingual corpus research discussed here.

3. Theworkshop
In the call for papers we had asked for contributions on the following issues:

problems and their possible solutionsin the design, segmentation, annotation, representation
and querying of multilingual corpora,

computational tools which support these steps and

international standards which facilitate the development and exchange of multilingual corpora.

All of these points are in some way or the other dealt with in the papers contained in this volume.

The debate is opened by Diana Santos’ paper that takes a stance against amultilingual design of
corpora, shifting the meaning of the term multilinguality away from our broad understanding of
‘comprising more than one language’ to a more strict sense of ‘ comprising more than two languages'.
Thisview may be tested in the light of the next paper, in which Sattar 1zwaini introduces a concrete
corpus design including Arabic, English and Swedish. I zwaini’s corpusis designed for the purpose of
analysing translation procedures. Belinda Maia advocates the investigation of comparable corpora, not
necessarily created for general purposes and therefore not needing to conform to standards essential for
corpus reuse.

The issue of standardisation isthe main interest of Pernilla Danielsson and Andrius Utka' s paper. It
weighsthe use of XML as arepresentational format adding a more technical note to the discussion.

In the technical perspective, Christian Bering and his colleagues present atool for corpus enrichment
and information extraction showing how shared grammars can be used for multilingual named entity
recognition. Astheir tool supports different languages such as Chinese and Spanish, it addresses the
above mentioned problem of handling non-Indo-European languages. The discussion is concluded by
ValiaKordoni who reports on some general principles of building up corpus resources exemplifying
her point with the VERBMOBIL corpus of spontaneous speech.

The scope of these contributions shows that the challenge of multilingual corporaincitesalively
discussion reviewing the usefulness of what has been achieved so far and showing how existing
shortcomings may be overcome.

4, Conclusions and outlook

Some of the issues raised in this and the following papers require alinguistic perspective, others pose
requests as to the adaptation of computer tools according to the needs of multilingual research. We
have seen so far that the methodological problems not only arise at each stage of corpus research. They
also multiply with the growing complexity of the research design. The limitations of the present paper
allowed only to touch on the options and questions at the different stages. Each of the seven points
discussed here deserves athorough analysisin its own right. The paper might remind researchers of the
options at their command and help choosing individual solutions. It also became obviousthat thereis
still alot to do for language engineers. One aim of the workshop isto inspire language engineers to



develop tools adapted to the needs of multilingual corpus research.

Hopefully, the workshop papers will incite adiscussion of alinguistic requirement catalogue in
combination with a selection of specifically adapted technical solutions. It could thus serve as a starting
point for the development of an annotation typology which takes into account different languages as
well as different annotation layers. Another aim could be the elaboration of adecision tree on the basis
of which amultilingual corpus builder should be able to cope with possible problemsin each of the
above explained steps in corpus devel opment. Within such a standardised research framework, the
comparability of multilingual multi-layer annotated corpora can be guaranteed.
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