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1 Introduction

The main objectives of work package 7 are:

• to evaluate the quality and accuracy of the developed software and the acquired data;
and

• to assess the progress of the project, and if necessary, provide the necessary informa-
tion to devise corrective actions.

Evaluations of quality and accuracy are given in the relevant work packages (for example
Deliverable 5.2 presents the work on acquisition carried out in the second Meaning cycle,
and presents quantitative evaluation results).

In this document we give a qualitative assessment of progress made in the second
Meaning cycle, and make proposals fo work that could be carried out in the next cycle.
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2 Linguistic Processors

Deliverable D3.2 presents an inventory of tools, lexical resources, and corpora which have
been developed or enhanced within the Meaning project. These tools and resources have
benn used to suport the work carried out in WP5 (Acquisition) and WP6 (Word Sense
Disambiguation).
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3 Knowledge Integration

Deliverable D4.2 describes the Mcr1, the second version of the Meaning Multilingual
Central Repository, and the second Porting process (PORT1). In this section we summarise
the information uploaded and integrated into Mcr1.

The final content of Mcr1 includes:

• Ili

– Aligned to WordNet 1.6 [Fellbaum, 1998]

– EuroWordNet Base Concepts [Vossen, 1998]

– EuroWordNet Top Concept Ontology [Vossen, 1998]

– WordNet Domains version 070501 [Magnini and Cavagli, 2000]

– Suggested Upper Merged Ontology (Sumo) [Niles and Pease, 2001]

• Local wordnets

– English WordNet 1.5, 1.6, 1.7, 1.7.1, 2.0 [Fellbaum, 1998]

– eXtended WordNet 1.7 [Mihalcea and Moldovan, 2001]

– Basque wordnet [Agirre et al., 2002]

– Italian wordnet [Pianta et al., 2002]

– Catalan wordnet [Beńıtez et al., 1998]

– Spanish wordnet [Atserias et al., 1997]

• Large collections of semantic preferences

– Direct dependencies from Parsed SemCor [Agirre and Martinez, 2001]

– Acquired from SemCor [Agirre and Martinez, 2001; Agirre and Martinez, 2002]

– Acquired from BNC (2nd release) [McCarthy, 2001]

• Large collections of Sense Examples

– SemCor

• Instances

– Named Entities [Alfonseca and Manandhar, 2002]

– Named Entities [Niles and Pease, 2001]

– Named Entities [Pianta et al., 2002]
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source #relations
Acquired from Princeton WN1.6 138.091
Selectional Preferences acquired from SemCor 203.546
Selectional Preferences acquired from BNC 707.618
New relations acquired from Princeton WN2.0 42.212
Gold relations from eXtended WN 17.185
Silver relations from eXtended WN 239.249
Normal relations from eXtended WN 294.488
Total 1.642.389

Table 1: Main sources of semantic relations

The current version of the Mcr integrates wordnets from five different languages. The
final version of the Mcr contains 1,642,389 unique semantic relations between concepts
(ILI-records). This represents one order of magnitude larger than the Princeton wordnet
(138,091 unique semantic relations in WN1.6). Table 1 summarizes the volumes of the
main sources for semantic relations integrated into Mcr1.

Furthermore, the current Mcr have been also enriched with 466,972 semantic properties
coming from different sources. Table 2 summarizes the main sources for semantic properties
integrated into Mcr1.

source #properties
WordNet Domain 110.556
Top Concept Ontology 256.776
SUMO 99.640
Total 466.972

Table 2: Main sources of semantic properties

The resulting Mcr1 is probably the largest and richest multilingual lexical–knowledge
ever built. For Mcr2 (the last version of the Mcr) we are planning to provide also an
Ontology for Named Entities, and an automatically constructed set of Base Concepts. The
consortium will also ask for a new set of Base Concepts developed for WN1.7 for Balkanet
and those developed at Princeton.

For the Mcr2, we are also planning to upload VerbNet. VerbNet1 is a verb lexicon
with syntactic and semantic information for English verbs, using Levin verb classes to
systematically construct lexical entries. For each syntactic frame in a verb class, there is
a set of semantic predicates associated with it. Many of these semantic components are
cross-linguistic. The lexical items in each language form natural groupings based on the
presence or absence of semantic components and the ability to occur or not occur within

1http://www.cis.upenn.edu/group/verbnet
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particular syntactic frames. The English entries are mapped directly onto English WordNet
senses. We hope that this new resource will provide further structure and consistency to
the selectional preferences acquired automatically.

From ACQ1 we obtained a large set of sense examples acquired automatically from
the web (see Working Paper WP5.5 Experiment 5.H a): Publicly available topic signatures
for all WordNet nominal senses). These examples have been obtained querying Google.
For each word sense in WordNet, a program builds a complex query including sets of
monosemous synonymous relatives. Using this approach, large collections of text can be
obtained. This will represent hundreds of examples per word sense. Using this large-scale
resource we plan to generate topic signatures for every word sense in WordNet that will
be uploaded into Mcr2.

The consortium also plans to upload a new parsed version of SemCor. The corpus will
be parsed with a new version of RASP able to process XML files.

We will also study how to port the last version of the Mcr to other formats including
DAML+OIL, RDF, etc. that will be of utility of the Semantic Web communities.
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4 Acquisition

In the second cycle of Meaning, work on acquisition focused on leveraging new types of
lexical information acquired from large text collections and the web, for example distri-
butional similarity data, topical vectors, and information mapped from one language to
another.

We carried out a number of acquisition experiments in this cycle, as summarised be-
low. (For more details, see D5.2 and working papers WP5.5–11 which describe fully the
experiments and results).

• Experiment A consisted of two pilot studies into how lexical knowledge obtained in
one language can help in the acquisition process performed in other languages, specif-
ically semantic patterns for predicates, and attachment preferences for prepositional
phrases. We obtained promising results, considering the high degree of polysemy
involved.

• Experiment D investigated two different techniques for acquisition of topic signatures
from corpora and the web. (Topic signatures associate a topical vector to each word
sense.) The acquired topic signatures were successfully used to compute the similarity
between nominal word senses, to cluster word senses, and for WSD (performing a
little above the ‘supervised’ baseline, and beating random choice by a large margin).

• Experiment E was also concerned with unsupervised bootstrapping large amounts of
data for supervised WSD training. It focused on acquiring examples of words used
in particular senses. For this purpose a new software tool was developed. ExRe-

triever characterises automatically each synset of a word as a query (using mainly
synonyms, hyponyms and the words from the definitions in a WordNet), and then
uses these queries to obtain sense examples (sentences) automatically from large text
collections. Various novel acquisition strategies were defined, executed and evaluated.

• Experiment G evaluated a new method of acquiring selectional preferences from
unannotated text, which instead of covering all the noun senses in WordNet, just
gives a probability distribution over a portion of “prototypical classes” rather than
all senses. This method improves in both precision and recall over previous similar
methods. Using automatically disambiguated input data further increased recall.

• Experiment H explored a set of methods to hierarchically cluster the (often very
fine-grained) word senses in WordNet. The best results came from using word us-
age examples obtained automatically from the web, based on topic signature data
produced in Experiment D.

• Experiment I investigated a method for unsupervised acquisition of English phrasal
verbs (as distinct from verbs that take prepositional complements). The method
used distributional similarity data, and demonstrated that various measures using
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the distributional nearest neighbours of a phrasal verb and its simplex counterpart
show a highly significant correlation with human compositionality judgements.

• Experiment K developed a method for automatically determing the most prevalent
WordNet sense for a word in a given corpus. Many words have skewed frequency
distributions for their senses, and supervised WSD systems usually back off to the
more prevalent sense if they do not have enough information.

In the next round, we will further scale up these acquisition techniques in order to produce
data for the final Meaning WSD systems.
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5 Word Sense Disambiguation

The WSD working package in this second cycle has focused in the following:

• The development of state-of-the-art WSD systems for all languages: we have devel-
oped lexical-sample systems for all languages involved in Meaning, plus all-words
systems for English and Italian.

• The use of automatically acquired examples. A large number of examples for each
nominal word sense have been acquired from the web, and the first experiments have
been carried out, showing that a difference can be made in the all-words English
system.

• The use of the information acquired and ported in ACQ0. The wordnets ported to
all Meaning languages have been used to develop all-words systems for languages
other than English. Experiment E has shown concrete results for Italian.

• A number of experiments, new and old, have been active, trying to make progress
both in the performance of lexical-sample systems, and in seeking ways to break the
acquisition bottleneck.

• Participation in Senseval-3. The Meaning consortium is organizing lexical-sample
tasks for all languages involved in the project. The consortium is participating in
the lexical-sample tasks for all Meaning languages, plus all-words tasks for English
and Italian, and the dictionary disambiguation task.

Below, we summarize the main conclusions for each experiment (for details check D6.2, or
the working papers corresponding to each experiment):

• Experiment A: An English all-words system competitive with those presented at
Senseval-2 has been entered for Senseval-3. This prototype includes a large number
of supervised and unsupervised systems developed in Meaning.

• Experiment E: An all-words system (Domain Driven Disambiguation) has been eval-
uated for Italian. Other Meaning languages (Basque, Catalan, Spanish) do not
have an all-words gold standard, so they have not been evaluated. Nevertheless, the
Italian results are a good indication, given that the lexical resources and linguistic
processing for these languages is on a par with Italian.

• Experiment F has shown that smoothing allows for improved results in WSD. The
experiments are still ongoing.

• Experiment G has shown some improvement in the use of automatically acquired
selectional preferences, compared to the first round. This experiment has used re-
sults from WSD0 to improve the acquisition (ACQ1) and then apply the acquired
knowledge in this phase (WSD1).
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• Experiments H have shown important advances in the bootstrapping process. Ex-
periment H a) has used automatically acquired examples from the web in order to
improve the English all-words system with positive results. Experiment H b) has
shown that topic signatures acquired from a second language provide a competitive
unsupervised WSD system. Experiment H c) showed that using untagged data we
can improve supervised WSD results. Finally Experiment H d) tried (unsuccessfully)
to use lexical relations to improve the English all-words systems.

• Experiment K has shown that it is possible to induce the priors (ranks) for the word
senses of a word based solely on raw text. The results of the experiment are very
encouraging.

• Experiment M has shown that the combination of knowledge- and corpus-based tech-
niques help improve the results of each other.

For the next round, all experiments will try to produce further insight in the improvement of
WSD systems. Our Senseval-3 participation will be also evaluated, and the final Meaning

WSD prototypes will be released.
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