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Abstract

This paper examines the use of parallel and corbfmcarpora for automatic acquisition of semanéggaction patterns. It presents a
new method of the pattern extraction which takesathge of parallel texts to “port” text mining stibns from a source language to
a target language. It is shown that the technigueltelp in situations when the extraction procedsii® be applied in a language
(languages) with a limited set of available researce.g. domain-specific thesauri. The primary wadion of our work lies in a
particular multilingual e-learning system. For tegtpurposes, other applications of the given appnowere implemented. They
include pattern extraction from general texts @dsin wordnet relations), acquisition of domainesiie patterns from large parallel
corpus of legal EU documents, and mining of subjagtexpressions for multilingual opinion extramti system.

1. Introduction 2. Multilingiual pattern extraction for
e_

Several text-mining, information-extraction  or earning applications
ontology-acquisition frameworks have been developed The pattern extraction techniques as well as the
the last decade (see, e.g., GATE (Bontcheva et@02)2 multilingual knowledge mining system based on the
OntoLT (Buitelaar et al., 2003), Mo'K Workbench (Riss acquired patterns presented in this paper are dgeelin
et al, 2000), OntoLearn (Gangemi et al, 2003)the broader context of technology enhanced learning
KnowltAll (Etzioni et al., 2004), Text20nto (Cimian®  systems (Smrz & Novék, 2006). We currently
Voelker, 2005)). The employed methods are ofteredhas participate in a large project which aims at emapla
on an extension of the basic pattern-based extracti context-aware access to learning objects equippigd w
technique (Hearst, 1992) combined with token cosemantic descriptions. The knowledge objects arengiv
occurrence computation. Various modifications o€ th various languages and the system needs to implement

generic method are discussed in (Pantel et al4)200 common services for enriching and restructuring the
The key aspect of the acquisition procedure is thé&earning material.
definition of extraction patterns. The patterns dam The patterns resulting from the described methods ar

specified either manually (with the knowledge of th directly applied for ontology acquisition and refinent of
particular language) or “learned” from data witle thelp  knowledge extracted from learning objects. Acquired
of previously tagged semantic relations. Both apphes semantic relations are used in various tasks:

entail a repetition of the work for every new laage in a 1. Structuring of knowledge artefacts and their
multilingual environment. presentation to learners in the form of extracted
This paper presents a new method of pattern exdracti ontologies. The user can also browse knowledge
which takes advantage of parallel texts to “poektt sources by means of the Ilinks that are
mining solutions from a source language to a target automatically added to the stored learning objects.
language. It helps in situations when the extractio 2. Mining significant semantic relations helps to
procedure is to be applied in a language (langyagis classify the content of knowledge objects in the
a limited set of available resources, e.g. dompégtsic repository. This is important especially for very
thesauri. For example, consider the current stdte o narrow subfields with a limited number of
European legislation. There are legal dictionariesl a documents that can be applied for standard text
thesauri for English, French and other “old-Eurapea classifier training.
languages. However, these resources are also némded 3. A definition of a search context is another area
new member (and candidate) states. Then, the mades which benefits from automatically acquired
the translation can be supplemented by our automati semantic relations. Users of our system can réstric
methods. the search for (parts of) learning objects reftegti
The rest of the paper is organized as follows. The ne given semantic relations.
section briefly discusses the context of our redearthe 4. Last but not least, extracted knowledge based on
area of multilingual technology-enhanced learning the automatically acquired patterns enables
systems. Section 3 presents the method based altepar personalized access to the knowledge artefacts in
or comparable texts in source and target languages. the repository. The learning management system
Section 4 introduces various applications that e to can employ semantic relations to locate relevant
evaluate (parts of) the implemented system. Secfion learning material for specific needs of each
indicates future directions of our research. particular user. Based on the user profiles, the

system defines rules to identify “the best”
information in the given situation.
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type of the relation | subject Object relevance
participation_in Iceland Community Civil Protegtidechanism | 0.85
when_implemented CECIS 2004 0.82

is a Germany | member state 0.79
abbr_means MIC Monitoring and Information Centre 0.76
abbr_means RAS Rapid Alert System 0.62
is_a virulence | priority criterion 0.45
is_a smallpox | Agent 0.45

Table 1: An example of semantic relations extrabteh the AC corpus

extraction patterns will benefit from syntactic

3. Mining parallel texts features represented by the tags.
The well known Zipf law holds not only for words, 2 The alignment of the paraliel texts is used to extra
senses and other linguistic phenomena, but alsdher translation equivalents in the target language. We

availability of lexical resources across languagisere experimented dW'tE the allgnm(ra]nt on theb level Og
are very few languages with all the needed corpora, sentenclesb and s lqrt paragrapns. (ljt s obvious that
dictionaries, analysers, etc. and very many lanesidlat more elaborate alignment Is used more accurate

lack even the basic set of them. results can be expected. L
In this part, we discuss the situation when theee a 3+ Based on the target data specifying how the result

valuable resources for one language (English, incase) extraction should look like, the extraction patem
that would be hard to create from scratch for other  the target language are derived and generalized ove
languages (Czech, Greek, ...). At the same, thertaage all the available data. This data does not neeceto b

limited to the parallel corpus. Usually, it is

parallel corpora (for particular domains) that deeip to
advantageous to extract patterns from as much data

“transfer” an important resource between langualigs.

exactly the situation in the mentioned project ewtedge as one can collect, even if it drc])es notl_exactlycma;
extraction patterns for specialized learning olsjeahd targeted domains. Again, the quality and the
other necessary resources are available for Engtidhwe applicability of the acquired patterns are affediyd
can take advantage of English-Czech parallel corpora the quality of corpus annotation. .
developed in previous projects. 4. The extraction patterns are applied to the particula

Before particular steps of the algorithm will be data and a set of semantically related terms is
presented, let us mention that the presented method automatically acquired.

assumes automatic acquisition of extraction patern The described procedure has been applied in three
provided that a set of expected results is givérerd are different environments (see Section 4). All thetisgs
many machine learning techniques that enable #8k.t share the same preprocessing phase (for English). The
The quality of the obtained patterns depends coraliie  system expects plain-text documents as the input. To
on the level of linguistic annotation of the corpis reduce irrelevant data and increase the efficieriog,
question. |f there are no stemmers, Iemmatlsersnput is pre_processed. Pre_processing Consiﬁsmﬂng
morphological analysers, POS taggers, chunkers @he text into phrases and eliminating irrelevanesn
parsers available for the target language, one atanntokenizing of the text, POS tagging and lemmatixgti
expect perfect results. However, even the simpéestal  and chunking. The first two steps are based on aegul
patterns based just on token co-occurrences providgpressions and are performed in one pass thrdugh t
valuable results that could not be collected witithem.  input file. The presence of potential semanticaéiated
All the target Czech texts were annotated just by t terms is detected by matching “core words”. The
available morphological analyser AJKA (Se@lk & preprocessing tools take advantage of the NLTK fbolk
Smrz, 2001). We employed no disambiguation of thghttp://nitk.sourceforge.net) and GATE (http:/gateuk).
resulting morphological tags. Yet, the implementedThe designed modular architecture allows porting the
method extracted correct patterns in most casess Thsystem easily for different languages. After susfids
confirms our previous findings (Kilgarriff et al2004)  preprocessing, the extraction patterns are apphect
that neither the free word order of Slavic langsage regular expression-based chunking is performed hen t
neither their rich inflection morphology rule obetuse of  tagged phrases. Based on statistics computed frempre-
lexico-syntactic patterns. _ processed data, the most reliable patterns aractatt and
Figure 1 shows the overall schema of the implententea fuzzy assignment of their characteristics is qreréd
system. The process of pattern acquisition can Widetl  (see (Novéek & Smrz, 2005) for details).
into the following steps:
1. Semantically-related terms are extracted from one 4, Applications of the extraction method
(source) side of a parallel corpus. This extractian
be based either on pre-existing patterns or on th .
patterns automatically acquired from sample data?.i'l' Wordnet- and thesaurus-based evaluation
Note that we aim at rather deep semantic relations To evaluate the multilingual system one needs to
(not just hyper/nyponymy, synonymy etc., seedefine source and target sets of semantic relatibas
Table 1). If the source is annotated appropriately, should be automatically extracted based on thergtte
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Figure 1: The basic schema

patterns. Moreover, it is necessary to run the exgats
on large portions of parallel texts. We took adaget of
the available resources from two previous Europea
projects — EuroWordNet and BalkaNet — and compare
the results on a subset of the relations from thedsrd
Princeton wordnet that is covered in the nationaidmets

in other languages. This experiment proved that th
automatically generated patterns enable extradange
percentage of the relations in the target lang(ageo for
Czech). Obviously, the results depend on the natiitiee
target relations (from wordnets) and the type @irgtiel)
texts (general English-Czech corpus containing aofot
fiction).

We can also provide preliminary results of our egst
on a very large parallel corpus. The AC (Acquis
Communautaire) corpus (http://wt.jrc.it/lt/acquishas
been collected by the Joint Research Centre, Ifpig, It
contains thousands of legal EU documents covering
large variety of subject areas in 20 languages.clinent
experience with the application of the Eurovoc thess
(http://europa.eu.int/celex/eurovoc/) clearly shdhest the
basic method can bring valuable results. Howeueis i
also obvious that the domain-specific corpus (Eusape
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legislation) needs much more detailed analysis hef t
source texts and a deep semantic representaticheof
relations between concepts. This is also one of the
directions of our future research.

4.2. Subjectivity clue mining

€ The described pattern acquisition algorithm has been
also used for collecting patterns that can exsabjective
expression from texts (subjectivity clues). The rodtie
goal of our work in this area is to develop a nfinigual
system that analyses various information sourcesws
streams, blogs, forums identifies and collects
opinionated texts, and reports the diversity ofdpmions

. on the same issue across countries and languages (s

(Smrz, 2006) for details). Opinion mining comprises
segmentation of documents, passages, sentences, or
phrases to objective (factual) and subjective paatwl
&valuation of the subjective attitude toward a givact.
Due to the long tradition of the research on the
identification and extraction of private statesngel term
for opinions, emotions, sentiments, speculations,) én
English, there are large collections of the subjégti
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