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ABSTRACT

In this paper we describe an integrated approach
to cross-language retrieval within the MIETTA
project, whose objective is to build a special
purpose search engine in the tourism  domain that
covers information from a number of
geographical regions. MIETTA is designed to
enable users to search and retrieve information on
the regions covered in their own language
preferably. In order to facilitate the user with such
functionality, the system includes document
translation, cross-language query translation,
multilingual generation from information
extraction templates and document classification.
In addition, query expansion is offered to  identify
proper query translation and enable template
matching for information extraction purposes.
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1 INTRODUCTION

MIETTA (Multilingual Information Extraction
for Tourism and Travel Assistance) is a project in
the Language Engineering Sector of the
Telematics Application Program of the European
Union, that combines amongst others
technologies from information retrieval with the
areas of shallow natural language processing and
information extraction (see e.g. [1]). The main
objective of the project is to facilitate cross-
language retrieval of tourist information in several

languages (English, Finnish, French, German,
Italian) and on a number of different geographical
regions (the German federal state of  Saarland, the
Southwestern Finnish region centered around
Turku and the Italian city of Rome).

Tourism is an application domain, which is
almost by its very nature multilingual and which
is highly dependent on providing easy access to
information on target regions. The world wide
web is a growing resource for such information
next to other data bases, and one of the main
objectives of MIETTA is to collect and disclose
such information through a specialized server,
helping the user to find and navigate through this
information preferably in his own language.

Approaches to cross-language information
retrieval, which become relevant in this context,
typically include the translation of the user query,
or alternatively a full translation of the document
base (see e.g. [2] [3] [4]). In the MIETTA project,
a third type of multilingual information access is
added, where the system can produce the relevant
information in different languages by generating
from a set of filled-in language independent
templates which are obtained through information
extraction technology. Information extraction can
be used as a restricted, but goal directed search
strategy that supplies the user with a fixed set of
query options (templates) from which the system
can  generate natural language representations in
preferred languages. Such a strategy presupposes
domain specific natural language processing, term
extraction and term translation for all languages
involved.

Also, in connection to this template-based
search the user will be offered the possibility to
navigate through a classification hierarchy, which



on the surface is language specific, but in its
underlying form is language independent, thereby
enabling access to documents in multiple
languages. Classification-based navigation is
meant to allow the user to browse through a
refined conceptual classification tree or graph
with categories (some of them corresponding to
templates) in his own language that will take him
to documents in any language. This, like query
translation, requires some passive knowledge of
the foreign languages.

2 THREE STRATEGIES FOR CROSS-
LINGUAL INFORMATION ACCESS

In the following we discuss the strategies on
cross-lingual information retrieval in more detail
as we briefly presented them above, concentrating
above all on possible strengths and weaknesses.
The first two strategies are geared more towards
standard information retrieval approaches, the
third one is based on information extraction.

2.1 DOCUMENT  TRANSLATION

Full document translation can be applied
offline to produce translations of an entire
document. The function of this translation is
twofold, viz., to provide the basis for constructing
an index for information retrieval or to offer the
user the possibility to browse through a translated
version of an original translated in his own
language or in a language which he understands.
The ideal scenario is that the user enters a query
term in his own language, this term is matched
against an index constructed from the translation
of a document, which is then presented to the
user. If he is satisfied with the relevance of the
document he can then also access the original
document and verify the content in this version.

In a genuine multilingual document base,
offline document translation can result in a
multiplication of the entire sets of documents in
all languages covered. In such a scenario, every
monolingual index is constructed from such a set
of translated and original documents and covers
the content of the entire multilingual original

document set. Such an approach is realistic if
storage space to account for the multiplication of
documents and indices is not a relevant factor,
i.e., above all in those cases when a specialised
and limited subject domain is addressed.

Document Translation can be the preferred
strategy in cross language retrieval, if the purpose
is to allow the users to search for foreign
documents in their own language and receive
results back in that language. In this sense it is
clearly a superior option which does not even
require passive knowledge of the foreign language
from the user.

Machine or (large scale) human translation,
however, is not always available as a realistic
option for every language pair. Typically machine
translation systems only translate between
language pairs which involve one of the major
languages, such as English, German or Spanish,
and ever so often only English will be the
common language paired with all other languages.
Also, without careful adaptation to a particular
domain, machine translation may not always
fulfill the necessary quality standards, and will
not be sufficiently satisfying for a user even as a
purely informative translation which is meant to
give him only a rough indication of the relevance
of the foreign language document.

Still, it must not be forgotten that even in those
cases offline document translation can be useful
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• English   French, German, Italian, Spanish

Thus, a translation from Italian or Finnish
documents into other languages will be
impossible for the moment, unless this document
is already manually translated into other
languages, preferably English.

2.2 QUERY  TRANSLATION + EXPANSION

Online translation can be applied to the query
terms entered by the user. Online query
translation will help the user to formulate his
query in another language than his own by
offering possible translations as options for him to
choose from. It makes sense provided that the
user either has at least some passive knowledge of
the foreign language or that he can have the
retrieved document(s) translated automatically or
by hand. Thus, the degree of passive knowledge
required will very much depend on the additional
facilities available.

If a user has no understanding of the foreign
language, a retrieved document will be of no use
without translation facilities. If he is not able to
narrow down the scope by means of
disambiguation or determine the relevance of
retrieved foreign language documents, even
online automatic translation could be of no avail
for sheer reasons of volume. The possibility to
disambiguate or expand a query in the process or
for the purpose of query translation is therefore
quite essential.
In MIETTA, we therefore provide a close
interaction with query expansion as a support for
query translation, offering to the user only
semantically adequate translations. Such an
approach originates from the believe that the user
can be more easily asked about the meaning of a
search term in his own language, than about the
proper translation.

Query expansion can add semantic knowledge
to the original query by narrowing down the
meaning through introducing related terms,
synonyms or hyponyms. This extension will
exclude those documents in which the related
terms do not occur or rather where terms related
to alternative readings are prominent and thereby
raise precision. Conversely, query expansion can

also raise recall by broadening the search space
with semantically related terms, synonyms and
hyponyms.

2.3 INFORMATION EXTRACTION



(relatively close to the surface of the language
pairs), but which attempts to understand and
isolate some important relations and to present
them in different target languages.

As such, it is quite clear that the approach will
be less robust and also less flexible than the
considerably more shallow text retrieval methods.
However, it also offers a substantially more
structured access to the content of a document
base than standard text retrieval methods do.

It should be pointed out that the assumption of
a full fledged natural language generation
component is of course not mandatory, but that
the information can be equally well presented to
the user in a tabular format employing the slot
labels of the template. The generation and
translation part in this case would then be reduced
only to processing those terms that fill the slots.

2.4 A SIMPLE  EXAMPLE

The following example serves to illustrate the
combination of query expansion and information
extraction. It shows how the user can navigate
along different meaning dimensions of a search
term and how he can exploit  information
extraction technology to obtain access to deeper
and more structured information related to such
meaning dimensions.
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3.1 NATURAL LANGUAGE ANALYSIS
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• Tokenisation: recognition of sentence
boundaries, proper names (named entities
should be recognised before morphological
processing) and abbreviations

• Morphological Analysis: lemmatisation, part
of speech (POS) and other morphological
information

• Part of Speech Tagging: disambiguation of
POS by using contextual information

• Shallow Parsing: phrase recognition using
POS tagged word stems and the corresponding
morpho-syntactic information

 For the morphological and grammatical analyses,
language specific data as well as additional
language independent techniques and tools are
needed:

• Language specific monolingual dictionaries

This includes the use of gazetteers on
company names, countries, person names, etc.
At least partly, these will be language
independent.

• Language specific morphology tools for
lemmatisation and decomposition

In addition to language specific morphological
processing, the MIETTA system will also use

• 

3.2 TERM EXTRACTION + TRANSLATION

Head-Modifier Terms



approaches to natural language processing and is
used in a range of methods for determining the
strength of connection between words or terms.
For more details on mutual information see for
instance [7].

Multilingual Thesaurus

Identifying relevant terms in a document set can
be used to construct a thesaurus of such terms,
that can then be used for efficient query
expansion. Additionally, by performing term
extraction in parallel for each language involved
in MIETTA, we can construct a multilingual
thesaurus that can also assist in query translation.

Importantly, by synchronizing thesaurus
construction with class-based navigation, template
definition and query expansion, we arrive at a
completely homogeneous approach to concept-
based search that allows the user to browse freely
and consistently through a network of concepts
that take shape in either classes, templates or
related terms.

A multilingual thesaurus can be constructed in
a number of different ways. First, by a direct
transfer from terms in one language onto those in
other languages. Secondly, through the use of
abstract concept labels that are language
independent and map to all languages as an
interlingua or, thirdly,  by choosing one language
(e.g. English) as an interlingua and mapping all
other languages onto this one. In MIETTA we
take the latter approach, because it is the most
straightforward and practical one.

3.3 NATURAL  LANGUAGE GENERATION

Templates and sets of templates represent an ideal
input to natural language generation. In the
simplest case they can feed a system of canned
text generation. In more complex cases some
variations on the syntactic structure might be
required. Finally, the most interesting situation is
raised by cases when the system has to deal with
sets of templates that jointly provide an answer to
the query posted by the user. Then there is room
for a full-fledged system, exploiting sophisticated
text planning strategies (see e.g. [8], describing
the natural language generation system we use in
MIETTA).

Multilingual Generation

The figure below (due to [9]) shows how
language independent templates interact with
generation into individual languages on the one
side and mappings between information extracted
in these languages on the other.

These mappings are crucial to the multilinguality
of the information extraction and natural language
generation systems and will  be, as mentioned
before, organized in a multilingual thesaurus that
maps terms in one language onto those of another.

4. INTEGRATION

To the user, the different strategies (Document
Translation; Query Translation combined with
Query Expansion; Information Extraction
combined with Multilingual Natural Language
Generation and Classification Navigation) should
be completely transparent, except for the input
and output languages, which can be set by
options.

Such transparency, however, requires an
integrated approach to cross-language retrieval
that combines these strategies, depending on
availability and need. The following figure gives
an overview of how query expansion is
envisioned to take a central role in  this.

language A language B

templates

mappings

language A language B

Information
Extraction

Generation



We assume that the user has basically two
choices for searching; one is on the basis of free
text queries, the other on the basis of concept-
oriented classifications. Free text queries can take
the user either to different kinds of full text
indices and/or it can take the user to a
classification hierarchy, if the search term
happens to map onto on of the conceptual classes.
In the class-based navigation strategy the user can
then browse through the conceptual tree, whose
nodes are either directly associated with sets of
URLs or document titles, or alternatively with
templates related query forms (also hierarchically
ordered) that can lead to URLs or document titles
indirectly.

The query forms are meant to support the user
by guiding his search, i.e., making it clear to him
on what aspects of a certain class or category he

can pose more specific queries.  To further
support a precise formulation of the (free text)
query, the user can submit it to the query
expansion component. Here, the query is first
processed and normalized, where appropriate, and
can then be enriched or made more precise on the
basis of a thesaurus.

While these scenarios so far can be
implemented also in a monolingual environment,
multilingual search adds another layer of
complexity. Thus, depending on the input and
output languages, that is, query and document
language, we can envision a number of different

user
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this scenario no translation is necessary at all. The
German user will simply present his query to the
system that will then normalize it into a head-
modifier construction as far as possible and allow
the user to expand his query with additional
German terms from the thesaurus. Finally, given
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