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Executive Summary

In this document we give a description of the semantic relations for nouns and a definition of the
covered vocabulary. The purpose of the specification of the relations and the covered vocabulary is
to provide a common-framework for building the multilingual wordnets at the different sites. The
results of an experiment - consisting of building microwordnets for some concrete semantic
domains with our sources and tools - are aso reported.

Therelations

The semantic relations are based on the relations in WordNet1.5 with some additions and changes
motivated in DOOL1. This document covers the language-internal relations. Bi-lingual relations -
except for a trandation relation - are in principle the same as the monolingual relations, whereas
the language-external relations (relation with and between domains, relations with and between
top-concepts and relations with and between instances) will be defined at a later stage. Another
issue which is not covered in this document is the way these relations will be extracted. This will be
dealt with in WP2, D021 and D025 (The EuroWordNet Tools Report).

The monolingual relations are defined in terms of :

* Non ambiguous descriptions covering all relations of interest, that serve as a common
framework for all sites from the beginning of the construction process.
» Linguistic tests for every relation, in every language, that permit fast and reliable verification of
the database quality and consistency. That tests consist of:
1. semantic substitution contexts for word pairs.
2. specific conditions on the word pairs.
3. examples.
4. aspecification of the effect in terms of an explicit EuroWordNet relation.
» Sets of constraints for every relation that facilitate automatic consistency checking within the
database.

The list is to be interpreted as an exhaustive description of al phenomena of interest to the EWN
database, not as a list of every relation that must be completely covered in the database for every
language. The importance of each relation in the database will depend on the sources of each site
and their ability to extract the adequate information from such sources.

The Subsets

The vocabulary covered in EuroWordNet is first described in terms of general criteria. In order to
achieve maximal overlap between the three languages, the building of the monolingual databases is
split into two sub-tasks. The first one is a manual construction of the relations for the base
concepts. The second one is the automatic extension with more specific concepts linked to that
base concepts.

This section concentrates on describing the criteria to select the base concepts and the main
guidelines to build the subset of base concepts for each language. This methodology involves the
exchange of preliminary base concepts between the sites. A comparison and evaluation of these



first selections have been carried out to establish how to modify/extend each monolingual subset to
maximize the overlap with the others. The state of completion of thistask is reported.

The Experiments

The third section describes the construction of wordnets for some small fragments. This experiment
was set up to verify the initial set of relations, to anticipate problems and discuss solutions.
Nominal wordnet-fragments have been built for the semantic fields “food”, “drink”, “feeling” and
“instrument”. The experiments show that fully automatic extraction methods are not still reliable,
and lead to mismatches between synonymy and hyperonymy/hyponymy. However, this approach,
combined with some manual selection of the appropriate intermediate nodes on automatically
derived taxonomies, leads to good results. As most of the problems come from the more abstract -
and genera - concepts, we expect that the manual construction of the base concepts will make
automatic strategies more reliable when attaching more specific concepts.

Annexes

The annexes give detailed information of the work carried out in each site. They include a report
on the extraction of base concepts for Dutch and Italian, the intersection list of base concepts for
Dutch and Spanish, a detailed description of the individual experiments in each site, and the results
of an experiment on acquiring interlingual synonymy between Spanish and English.
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1. Introduction and motivation

This document sets up the basis to build individual wordnets for nouns in every language covered
by the EuroWordNet (EWN) project: Dutch, Italian and Spanish. Two main topics are covered:
one is the definition of all possible relations between nouns, the other is the construction of initial
subsets for every language.

The description of relations between nouns in this document does not provide formal definitions.
However, it isintended to provide:

- non ambiguous descriptions covering all relations of interest, that serve as a common
framework for all sites from the beginning of the construction process.

- linguistic tests for every relation, in every language, that permit fast and reliable verification of
the database quality and consistency.

- sets of constraints for every relation that facilitate automatic consistency checkings within the
database.

The list isto be interpreted as an exhaustive description of all phenomena of interest to the EWN
database, not as a list of every relation that must be completely covered in the database for every
language; the importance of each relation in the database will depend on the sources of each site
and their ability to extract the adequate information from such sources. Special attention is paid to
clarify the concepts of synonymy and hyponymy-hyperonymy in the EWN database, as they are the
key concepts that give a structure to the database.

Besides enumerating and describing relations between nouns, an experiment has been carried out to
test each dte's tools and resources to build the wordnets. The experiments consist of building
microwordnets for some specific semantic domains (the same domains for al partners). These
experiments permit to estimate future results and foresee mgjor problems while constructing the
wordnets from our sources.

The construction of initial subsets is also important to set up a common framework to build the
individual wordnets. The aim is to create a core subset for each language that contains the most
relevant synsets (according to the number of relations per synset and their position in the hierarchy)
and is highly overlapped with the others. Manual construction efforts in EWN will concentrate on
getting high quality, generic initial subsets with a balanced, multilingual coverage. These subsets
will serve as an anchor for the rest of the synsets (usually formed by more specific, less polysemic
words that are easier to treat automatically). That methodology will hopefully guarantee that the
resulting wordnets for each language will be maximally balanced and compatible, facilitating a true
multilingual usage of the database. This document describes a common methodology to build that
initial subsets and to use them as a seed for the whole noun database. The state of completion of
this methodology is also reported.

The selections, relations and relation tests described in this deliverable are, within reasonable limits,
subject to some change during the project. Certainly, new data and phenomena will come out when
developing the WordNets, and some modifications will be necessary. The results coming out of this
deliverable will be put in the WWW-gite of the project

LE2-4003 EurowWordNet
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(http://www. | et.uva. nl / CCL/ Eur oWor dNet . ht ml ). In particular, for every language
there will be available:

1) first list of base concepts
2) firstlist of relations
3) first definitions of relations with tests

These results will be subject to updates.

This deliverable is organized asfollows:

Next section is devoted to the definition of the available relations in the EWN database.

Section 3 establishes the conditions that the initial subsets must observe.

Section 4 discusses the methodology to build the EWN noun database.

Section 5 discusses the result of the exchange of initial concepts between the partners, which is
acrucia step to maximize overlapping between them.

Section 6 evaluates the experiments on particular semantic domains to anticipate the major
problems that will arise when building the whole wordnets.

Finally, some appendices give details on the experiences and results of every site. Appendix 1
covers the selection of subsets and the intersection between Dutch and Spanish subsets.
Appendix 2 reports on the experiments covering specific semantic domains. Finally, Appendix 3
describes an experiment of FUE to evaluate the possbility of automatically establishing
interlingua synonymy links.

LE2-4003 EurowWordNet
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2. Definition of relations

This section is devoted to al possible relations between nouns in the EuroWordnet database, and
some relations from nouns to verbs and nouns to adjectives and adverbs. In particular, we consider
language-internal relations, and we assume that interlingual relations (between each language and
wordnet 1.5, which acts as an interlingual connection) are equivaent. For instance,
HAS HYPERONYM and HAS EQ HYPERONYM can be defined in the same way, with the
sole exception that the second one holds among synsets of different languages.

A closely related problem is how to extract in a semi-automatic way this information from sources
such as Machine Readable Dictionaries (MRDs). One way to proceed would consist of defining
for each relation a set of appropriate dictionary definition patterns from which to retrieve pairs of
words standing in such a relation. With this approach, the structure of dictionary definitions would
serve as a basis for both defining and testing relations. This subject will be dealt with in detail in
next tasks of Work Packages (WP) 2, 3 and 4 of the project.

List of relations

After a period of discussion, the partners have reached an agreement on the relations to be
considered. The list below provides, for each relation, its name, the part of speech of the synsets
involved, labels applying to the relation and the database types between which the relation may
hold. For example, HAS XPOS HYPERONY M is a relation between word meanings or synsets
(WM) with six different combinations of parts of speech, where the first one corresponds to
relations between noun and verb synsets, possibly with the labels digunction or conjunction
(Dis/Con) and/or the label reversed. The labels in the third column will be further explained in this
document.

LE2-4003 EurowWordNet
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Relation Type Parts of Speech L abels Data Types
NEAR_SYNONYM N<>N, V<>V reversed WM<>WM
XPOS NEAR_SYNONYM N<>V, N<>AdjAdv, | reversed WM<>WM
V<>AdjAdv
HAS HYPERONYM N>N, V>V Dis, Con, reversed | WM<>WM
HAS HYPONYM N>N, V>V Dis, reversed WM<>WM
HAS XPOS HYPERONYM N>V, N>AdjAdv, V>AdjAdyv, | Dis, Con, reversed | WM<>WM
V>N, AdjAdv>N, AdjAdv>V
HAS XPOS HYPONYM N>V, N>AdjAdv, V>AdjAdv, | Dis, reversed WM<>WM
V>N, AdjAdv>N, AdjAdv>V
HAS HOLONYM N>N Dis, Con, reversed, | WM<>WM
not
HAS HOLO PART N>N Dis, Con, reversed, | WM<>WM
not
HAS HOLO_MEMBER N>N Dis, Con, reversed, | WM<>WM
not
HAS HOLO_PORTION N>N Dis, Con, reversed, | WM<>WM
not
HAS HOLO_MADEOF N>N Dis, Con, reversed, | WM<>WM
not
HAS HOLO_LOCATION N>N Dis, Con, reversed, | WM<>WM
not
HAS MERONYM N>N Dis, Con, reversed, | WM<>WM
not
HAS MERO_PART N>N Dis, Con, reversed, | WM<>WM
not
HAS MERO_MEMBER N>N Dis, Con, reversed, | WM<>WM
not
HAS MERO_MADEOF N>N Dis, Con, reversed, | WM<>WM
not
HAS MERO_LOCATION N>N Dis, Con, reversed, | WM<>WM
not
ANTONYM N<>N, V<>V reversed VA<>VA
NEAR_ANTONYM N<>N, V<>V reversed WM<>WM
XPOS NEAR_ANTONYM N<>V, N<>AdjAdv, | reversed WM<>WM
V<>AdjAdv
CAUSES V>V, N>V, N>N, V>N,|Dis Con, Factive, | WM<>WM
V>AdjAdv, N>AdjAdv reversed, not
IS CAUSED BY V>V, N>V, N>N, V>N,|Dis Con, Factive, | WM<>WM
AdjAdv>V, AdjAdv>N reversed, not
HAS SUBEVENT V>V, N>V, N>N, V>N Dis, Con, reversed, | WM<>WM
not
IS SUBEVENT_OF V>V, N>V, N>N, V>N Dis, Con, reversed, | WM<>WM
not
ROLE N>V, N>N Dis, Con, reversed | WM<>WM
LE2-4003 EuroWordNet
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ROLE_AGENT N>V, N>N Dis, Con, reversed | WM<>WM

ROLE_INSTRUMENT N>V, N>N Dis, Con, reversed | WM<>WM

ROLE_PATIENT N>V, N>N Dis, Con, reversed | WM<>WM

ROLE_LOCATION N>V, N>N, AdjAdv>N, | Dis, Con, reversed | WM<>WM
AdjAdv>V

ROLE_DIRECTION N>V, N>N, AdjAdv>N, | Dis, Con, reversed | WM<>WM
AdjAdv>V

ROLE_SOURCE_ DIRECTION N>V, N>N, AdjAdv>N, | Dis, Con, reversed | WM<>WM
AdjAdv>V

ROLE_TARGET_DIRECTION N>V, N>N, AdjAdv>N, | Dis, Con, reversed | WM<>WM
AdjAdv>V

INVOLVED V>N, N>N Dis, Con, reversed | WM<>WM

INVOLVED_AGENT V>N, N>N Dis, Con, reversed | WM<>WM

INVOLVED PATIENT V>N, N>N Dis, Con, reversed | WM<>WM

INVOLVED_INSTRUMENT V>N, N>N Dis, Con, reversed | WM<>WM

INVOLVED_LOCATION V>N, N>N, N>AdjAdv, | Dis, Con, reversed | WM<>WM
V>AdjAdv

INVOLVED_DIRECTION V>N, N>N, N>AdjAdv, | Dis, Con, reversed | WM<>WM
V>AdjAdv

INVOLVED_ SOURCE_DIRECTION | V>N, N>N, N>AdjAdv, | Dis, Con, reversed | WM<>WM
V>AdjAdv

INVOLVED _TARGET DIRECTION | V>N, N>N, N>AdjAdv, | Dis, Con, reversed | WM<>WM
V>AdjAdv

BE IN_STATE N>AdjAdv, V>AdjAdv Dis, Con, reversed, | WM<>WM

not
STATE _OF AdjAdv>N, AdjAdv>V Dis, Con, reversed, | WM<>WM
not

FUZZYNYM N<>N, V<>V WM<>WM

XPOS FUZZYNYM N<>V, V<>AdjAdv, WM<>WM
N<>AdjAdv

EQ SYNONYM N<>N, V<>V WM<>ILIR

EQ NEAR _SYNONYM N<>N, V<>V, N<>AdjAdv, WM<>ILIR
V<>AdjAdv,

WM<>ILIR

HAS EQ HYPERONYM N>N, N>V, N>AdjAdv, V>V, WM<>ILIR
V>N, V>AdjAdv, AdjAdv>N,
AdjAdv>V

HAS EQ HYPONYM N>N, N>V, N>AdjAdv, V>V, WM<>ILIR
V>N, V>AdjAdv, AdjAdv>N,
AdjAdv>V

HAS EQ HOLONYM N>N WM<>|LIR

HAS EQ MERONYM N>N WM<>ILIR

EQ_INVOLVED N>N, V>N WM<>|LIR

EQ ROLE N>N, N>V WM<>ILIR

WM<>ILIR

EQ CAUSES N>N, V>V, N>V, V>N, WM<>ILIR
V>AdjAdv, N>AdjAdv

EQ IS CAUSED BY N>N, V>V, N>V, V>N, WM<>ILIR
AdjAdv>V, AdjAdvV>N

EQ HAS SUBEVENT N>N, V>V, N>V, V>N WM<>ILIR

LE2-4003 EuroWordNet
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EQ_IS SUBEVENT_OF N>N, V>V, N>V, V>N WM<>ILIR
EQ_BE_IN_STATE V>AdjAdv, N>AdjAdv WM<>ILIR
EQ_IS STATE OF AdiAdv>V, AdjAdv>N, WM<>ILIR
HAS _INSTANCE N>PN WM>|
BELONGS TO_CLASS PN>N >WM
Parts of Speech:

N =noun

Vv =verb

AdjAdv = Adjective or Adverb

PN = pronoun or name

Labels:

factive/non-factive = restricted to Lyon’ s distinction between factive causes and modally more
complex causes such as search-find

reversed = for relations which are not explicitly stated but generated by automatic
reversal, e.g. kill causes die whereas die is caused by kill only as the
reversal of thisrelation.

DigCon = for explicitly coded digunction/conjunction of relations, e.g. an airplane
has jets or propellers (disjuncts) and wings and atail (conjuncts).

not = for cases in which the negative implication holds between word pairs,
eg.
synset relation label synset
{ape} HAS MERONYM: not {tal}

Datatypes:

WM = word meaning or synset

VA = variant or synset member

I = instance

ILIR =ILI record

List of Interlingual relations

The same list as above, but the relations apply always between Dutch/Italian/Spanish synsets and
WNL.5 synsets. Only one specific interlingual relation is considered:

TRANSLATES _AS (N<>N, V<>V ,N<>V ,N<>A V<>A) [Word Forms]

This relation expresses a direct trandation relation between specific word senses or variants within
a synset. As such, it does not hold between synsets (which is the normal equivalence relation) but
between specific forms or variants within the synsets. Since this information cannot be accessed by
the system as the other relations, it will not be stored as an operational semantic relation between
synsets but as an information field for each variant (see D007 “The Architecture of the
EuroWordNet database’). Each variant in a synset may thus have one or more trandations in one
or more languages.

Definitions and tests: general approach

LE2-4003 EurowWordNet
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First of all, it must be noticed that EWN is a linguistic database, not a world-knowledge database,
although such structures are not necessarily incompatible -in fact the linguistic database could be
used as a basis for eventually deriving a world-knowledge database. A linguistic database implies
that relations are encoded between words, or incidentally idioms, as lexicalized units in a language
system. From a knowledge engineering point of view it may very well be that particular levels are
needed or efficient but these may not be lexicalized in the vocabulary of a language; for instance,
"finger" and "toe" may be seen as separate body parts in a knowledge base, but Spanish only
lexicalizes "dedo", a word which covers both knowledge-base-objects. In that case the Spanish
wordnet will only include "dedo" -athough its relation to both English concepts "finger" and "toe"
may be inferred viainterlingual relationships.

The EuroWordNet database can to some extent be used for making inferences. However, the
implications expressed by the relations should not be seen as logical consequences at all costs but
as typically expected consequences from a common-sense perspective. In this respect the
implicational consequence aso varies from relation type to reation type. The
HAS HYPERONYM relation (e.g. “it is a dog therefore it is an animal”) will often be more strict
then eg. the ROLE INSTRUMENT relation (e.g. “it is a hammer therefore is used for
hammering”). Making inferences on the basis of the coded relations should therefore be done with
caution. Nevertheless, the database is still very useful for less delicate tasks like information
retrieval and it can ill be used as a basis for the construction of a database in which the
implications are differentiated in terms of their consequence and the inferences are more clear.

It is arequirement of the database that every relation has a reverse counter-part. However, there is
a difference between relations which are explicitly coded as reverse relations and relations which
are automatically reversed because of this requirement. For example, it may very well be the case
that “finger” is defined by reference to “hand” and “hand” as a body part consisting of fingers. In
that case the relation is aso conceptually bi-directional . However, if we say that a “paper-clip” is
made of “meta” then the reverse that “metal” can be shaped into a “paper-clip” seems to be of
another order. This becomes even more clear for parts which can also occur independently of some
whole, e.g. “time bomb” which may be linked to the meronym “clock” but the reversal to say that a
“clock” ispart of a“time-bomb” is less salient. To be able to distinguish between the conceptually-
dependent and the automatically-reversed relations we use the label rever sed.

Furthermore, there is a possibility to have a negation label not to explicitly express that a relation
does not hold. Such a negative relation is not necessarily the same as antonymy, which expresses
opposition. This becomes clear when we consider negative meronymy (and sub-event relations),
where a holonym is said to have not a part. A classical example in English is in this respect the
difference between “ape” and “monkey” where the latter refers to these animals in general (with or
without atail) and the former to the subclass without a tail. This can be explicitly expressed using
the negation label as follows, whereas we cannot express this as antonymy:

synset relation label  synset
{ape} HAS MERONYM: not {tail}

Finaly, as explained in DOO1 relations may form digunctive or conjunctive sets. In the case of
meronymy this is particularly salient when a holonym consists of multiple meronyms making up the

LE2-4003 EurowWordNet
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whole together (conjuncted by default) or when particular meronyms such as e.g. “wheel” can
occur in aternative holonyms such as“car” and “bicycle” (explicitly digunctive choices).

Similarly, as pointed out above EWN will not encode all possible properties and features which can
be involved in a detailed description of a lexical concept but only the lexical semantic relations
which, after discussions within the group, have turned out to be both the most basic from a lexical-
semantic point of view and, as well, more easily retrievable from the participant's sources.

A method for the verification of lexical-semantic relations is needed. The most consistent way of
doing this, according to linguistic literature, is using substition tests or diagnostic frames.
Substitution tests make the relation between words explicit arousing a clear semantic intuition
comparable with grammaticality intuitions of sentences. For example, Cruse (1986) uses the
following frame to distinguish hyponymy and synonymy relations between words:

Synonyms are mutually substitutable in the following sentence:
Itisafiddlethereforeitisaviolin
Itisviolinthereforeitisafiddle

Hyponyms and hyperonyms are only partially substitutable:
It isadog thereforeit isan animal
*|t isanimal thereforeit isadog

Similar sentences can be formulated for other relations. The substitution context is semantic and is
not intended to cover syntactic differences, differences in register, style or dialect nor pragmeatic
differences between words. Therefore, the maor criterion for setting relations in EWN is the
Substitution principle -or a comparable linguistic test, in the case the former is not suitable;
definition patterns, for instance, can aso be seen as test sentences or diagnostic tests.

In addition, a principle of economy will also be taken into account:

If a word W1 is the hyperonym of W2 and W2 is the hyperonym of W3 then W3 should not be
linked to W1 but to W2.

This principle should prevent that senses are linked too high up the hierarchy and intermediate
levels are skipped. It can aso be used for other relations such as meronymy and cause.

A third restriction is the principle of homogeneity: two words cannot be related via different
relations types.

If a word WL is related to W2 via relation R1, W1 and W2 cannot be related via relation Rn,
where Rn is defined as a distinct relation from R1.

By definition, al relations are incompatible, except for those relations which are defined as
subtypes of a more general relation (see below). The exceptions are hyperonymy-hyponymy and
set-membership since in some cases the later may be seen as a sort of class-inclusion -which is the
logical relation encoded by the former. Therefore, HAS HYPERONYM and

LE2-4003 EurowWordNet



EuroWordNet deliverable dO05: Definition of the links and subsets for nouns 9

HAS HOLO_MEMBER on the one side and HAS HYPONYM and HAS MERO_MEMBER on
the other, are not incompatible.

These tests do not always result absolute values. yes or no. Therefore we alow for the following
scores. yes, probably, unclear, unlikely, no. This means that in problematic cases a word can still be
related but with less explicit links. The scalar values can also be used to differentiate manual
decisions and explicit automatic linking from less reliable default relations.

In the next sections, all possible relations between nouns and relations from nouns to verbs and
noun to adjectives/adverbs are described. For each relation, we will give test-sentences that can be
applied to any pair of words to verify the coded relations. The tests are expressed first in English,
and then in the other languages included in the project: Dutch, Italian and Spanish.

2.1 Synonymy and the notion of Synset

Miller and Fellbaum (1992) report that using synonymy definition attributed to Leibniz (two
expressions are synonyms if the substitution of one for the other never change the truth value of a
sentence in which the substitution is made) true synonyms would be rarely found. Therefore, they
suggest to make use of a weak notion of synonymy, namely 'semantic similarity', which would
entall interchangeability of two words in a given context. Furthermore, Cruse (1986) reports that
'there is, unfortunately, no neat way of characterisng synonyms. Moreover, in some cases, the
intuitive notions of synonymy and hypernymy-hyponymy (namely class inclusion) may be confused.
Following Miller and Fellbaum (1992), what seems clear is that synonymy should be a symmetric
relation, that is, if X is 'semantically smilar' to Y, then Y is equally 'semantically similar' to X,
while, obvioudy, hypernymy-hyponymy should be asymmetric.

Synonymy is the basis for the organization of the database in synsets. In principle al semantically
equivalent words should belong to the same synsets (where they can be differentiated by labels on
the appropriate usage). By semantically-equivalent we mean that two words denote the same
range of entities, irrespective of the morpho-syntactic differences, differences in register, style or
dialect or differences in pragmatic use of the words. Another, more practical, criterion which
follows from the homogeneity principle is that two words which are synonymous cannot be related
by any of the other semantic relations defined.

Thiswould mean that, for example, the following variants belong to the same synset:

{ people, folks}
{ cop, pig, policeman, police officer}

but it also means that a pair such as "jewd" and "jewery" cannot belong to the same synset
because there is another semantic relation: "member-group” that can be used to relate them (even
though they are to alarge extent interchangeable in language use).

Strictly speaking, this definition allows for synonymy across parts-of-speech, e.g. "shot N", "shoot
V". However, since the distinction between part-of-speech (as an intrinsic property of
WordNet1.5) is crucial to many systems using WordNet1.5 we have decided to use a separate
relation for synonymy (and also hyponymy) across parts-of-speech: XPOS NEAR_SYNONYM.
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Except for the above cases variants in the synset should be fully substitutable in a semantic context.
This means in general that, for nouns:

* in any sentence S where Nounl is the head of an NP which is used to identify an entity in
discourse another noun Noun2 which is a synonym of Nounl can be used as the head of the
same NP without resulting in semantic anomaly.

* in any sentence S where Noun2 is the head of an NP which is used to identify an entity in
discourse another noun Nounl which is a synonym of Noun2 can be used as the head of the
same NP without resulting in semantic anomaly.

The substitution sentences for synonymy are the same as for hyponymy. They differ in the fact that
synonyms are mutualy exclusive whereas words with a hyponymy relation are partialy
interchangeable (see below). Next the specific test-sentences for the synonymy relations are given.
The tests are numbered and each numbered test can consist of multiple sentences to be applied
simultaneously. Furthermore, in some cases an additional condition is formulated. In addition to the
generic test sentence an exampleis given and the effect is specified.

2.1.1 Test for synonymy (synset membership)

Test 1
Comment: Synonymy of nouns
Score Test sentence
yes a ifitis(a/an) X thenitisalso (a/an) Y
yes b ifitis(a/an) Y thenitisalso (a/an) X
Conditions: X and Y are singular or plural nouns
Example: a ifitisafiddlethenitisaviolin

b ifitisaviolinthenitisafiddle
Effect: synset variants { fiddle, violin}
Test 1-Dutch
Score Test sentence
yes a ashet een X isdanishet ook een' Y
yes b asheteenY isdanishet ook een X
Conditions: X and Y are singular or plural nouns
Example: a as het een fietsisdan is het ook een rijwiel

b ashet eenrijwiel isdanis het ook een fiets

X = fiets (bike)
Y =rijwidl (bicycle)

Effect: synset variants { fiets, rijwiel}
Test 1-Spanish
Score Test sentence
yes a Es(un) X, luego es(un) Y
yes b Es(un) Y, luego es (un) X.
Conditions: X and Y are singular nouns

LE2-4003
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Example: a
b
Effect:
Test 1-Italian
Score
yes a
yes b
Conditions:
Example: a
b
Effect:

Es un mechero luego es un encendedor
Es un encendedor luego es un mechero
X = mechero (lighter)

Y = encendedor (lighter)

synset variants { encendedor, mechero}

Test sentence

E(un, una) X, aloraé(un, una) Y
E(un, una) allora é(un, una) X

X andY aresingular or plural nouns
E unadaliaallora é unagiorgina

E unagiorginaaloraéunadalia

X =dalia(dahlia)

Y = giorgina (dahlia)

synset variants { dalia, giorgina}

2.1.2 NEAR_SYNONYM

From the experiments it followed that in many cases there is a close relation between words but not
sufficient to make them members of the same synset. That they are not genuine synonyms follows
from the fact that they do not yield extreme scores for the previous test or that the hyponyms
linked to each of these word cannot be exchanged (see the examples in the experiments). Especially
in the latter case we would like to keep the hyponyms separate and still be able to express that the
two words are close in meaning. For this purpose we can make use of the NEAR_SYNONYM
relation. Near-synonyms can be detected either by using Test 1 and alowing not only yes scores
but also probably (Test 2) or by using a test (Test 3 below) to €licit differences in denotational
range of more or less equivalent words.

Test 2
Comment:
Score
yes/probably a
yes/probably b
Conditions:
Example: a

b
Effect:

Test 2- Dutch
Score
yes/probably a
yes/probably b
Conditions:
Example: a
b

LE2-4003

Near-Synonymy of nouns

Test sentence

if itis(a/an) X thenitisalso (a/an) Y

if itis(a/an) Y thenitisaso (a/an) X

at least one of the scores must be probably
if itisgarbagethenitistrash

if itistrash then it is garbage

garbage NEAR_SYNONY M trash

trash NEAR_SYNONY M garbage

Test sentence

alshet een X isdanishet ook een 'Y
asheteenY isdanishet ook een X

X andY aresingular or plural nouns

as het een gevoel is dan is het ook een stemming
as het een stemming is dan is het ook een gevoel
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X =gevoel (feeling)
Y =stemming (mood)

Effect: gevoel NEAR_SYNONYM stemming
stemming NEAR_SYNONYM gevoel

Test 2-Spanish

Score Test sentence
yes/probably a Esun X, luegoesun’Y
yes/probably b EsunY, luego esun X.

Conditions: at least one of the scores must be probably

Example:

yesa Es un aguardiente luego es un licor

probably b Es un licor luego es un aguardiente

Effect: licor (liqguor) NEAR_SYNONY M aguardiente (spirits)
aguardiente (spirits) NEAR_SYNONY M licor (liquor)

Test 2-Italian

Score Test sentence

yes/probably a se (é/sono) X allora (é/sono) anche Y
yes/probably b se (é/sono) Y allora (é/sono) anche X

Conditions: at least one of the scores must be probably
Example: a se sono immondizie allora sono rifiuti
b se sono rifiuti probabilmente sono immondizie

X =immondizie (dirt)
Y =rifiuti (rubbish)

Effect: rifiuti NEAR_SYNONYM immondizie
immondizie NEAR_SYNONY M rifiuti
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Test 3
Comment: Measures differences in denotational range of close concepts.
Score Test sentence
yesa if itisa/an X thenitisalsoaan'Y but you say X only of Z_
yesb ifitisa/an'Y thenitisalso aan X but you say X only of Z_
Conditions: Z_are hyponyms of X
Example: a if itisatool then it isalso an instrument but you say it only of hammers,
screw drivers, etc.
b (reverse)
Effect: tools NEAR_SYNONYM instrument
instrument  NEAR_SYNONYM tools
Test 3-Dutch
Score Test sentence
yes a alshet een X isdan is het ook een Y maar je zegt het alleen van Z_
yes b alshet eenY isdanishet ook een X maar je zegt het alleen van Z_
Conditions: Z_are hyponyms of X
Example: a as het (een stuk) gereedschap is dan is het ook een hulpmiddel maar je
zegt het alleen van schoevedraaiers, hamers, tangen, etc..
X = gereedschap (tools)
Y = hulpmiddel (means)
Z = schroevedraaiers (screw drivers), hamers (hammers), tangen
(tongs),etc..
b as het een hulpmiddel is dan is het ook (een stuk) gereedschap maar je zegt
het alleen van niet-electrische apparaten, en voorwerpen.
X = gereedschap (tools)
Y = hulpmiddel (means)
Z = niet-electrische apparaten (non-electric apparatus), voorwerpen
(objects)
Effect: gereedschap  NEAR_SYNONYM hulpmiddel
hulpmiddel NEAR_SYNONYM gereedschap
Test 3
Score Test sentence
yes a S esun X entonces también esun Y, pero esto solo vale paraZ,
yes b S esun'Y entonces también esun X, pero esto solo vale paraZ,
Conditions: Z_are hyponyms of X
Example: a s es un instrumento, entonces tambien es una herramienta, pero esto solo
vale para martillos, destornilladores, [lavesinglesas, etc.
b (reverse)
X = instrumento (instrument)
Y = herramienta (tool)
Z = instrumentos manuales (manual tools)
Effect: instrumento  NEAR_SYNONYM herramienta
herramienta NEAR_SYNONYM instrumento
Test 3-Italian
Score Test sentence
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yes a
yes b
Conditions:

Example a

b

Effect:

seeun X aloraéancheunY maquesto vale solo per Z,
seeun aloraéanche un X maquesto vale solo per Z,
Z_are hyponyms of X

se é uno strumento allora € anche un arnese ma questo vale solo per vanghe,

zappe, martelli, cacciaviti, forbici, pinze, etc..
(reverse)

X = strumento (instrument)

Y = arnese (tool)

Z = strumenti manuali (manual tools)
strumenti NEAR_SYNONYM arnesi
arnes NEAR_SYNONYM strumenti

2.1.3 XPOS_NEAR_SYNONYMY

Cross-part of speech relations can be formulated using frames that explicitly compensate for the
syntactic differences between the word pairs. The following tests express a synonymy relation

between nouns and verbsin genera:

Test 4

Comment:

Score

yes a

yes b

Conditions:

Example: a
b

Effect:

Test 4 - Dutch

Score

yes a

yes b

Conditions:

Example: a
b

Effect:

Test 4 - Spanish

Score

yes a

yes b

LE2-4003

Synonymy of nouns and verbs denoting events and states

Test sentence

If thereis a case of aan X then something/someone/it Y's

If something/someone/it Y sthen thereis a case of alan X

- X isanoun in the singular

- Y isaverb in the third person singular form

- there are no specifying PPs that apply to the X-phrase or the Y -phrase
- preferably there is a morphological link between the noun and the verb
If there is a case of a movement then something moves

If something moves then there is a case of a movement

movement N XPOS NEAR_SYNONYM moveV

move V XPOS NEAR_SYNONYM movement N

Test sentence

Alser sprakeisvan een X dan Yt er ietsiemand/het
asiets/iemand/het Yt danis er sprake van een X

same

Alser sprake is van een beweging dan beweegt er iets
asiets beweegt dan is er sprake van een beweging

X = beweging (movement)

Y = beweegt (move)

bewegingN XPOS NEAR_SYNONYM bewegenV
bewegenV  XPOS NEAR_SYNONYM beweging N

Test sentence

Si sedael caso de (un) X entonces es que algo/alguien (se) Y
Si algo/alguien (se) Y entonces es que se dael caso de (un) X
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Conditions:
Example: a
b
Effect:
Test 4 -1talian
Score
yes a
yes b
Conditions:
Example a
b
Effect:

same

Si se da el caso de un movimiento entonces es que algo se mueve
Si algo se mueve entonces se da el caso de un movimiento

X = movimiento (movement)

Y = mover (move)

movimiento N XPOS NEAR_SYNONYM moverV

mover V XPOS NEAR_SYNONYM movimiento N

Test Sentence

sec’éun X aloraqualcosa/ qualcuno Y

se qualcosa/ qualcuno Y alorac éun X

same

se c'é una partenza allora qualcuno parte

se qualcuno parte allora c'é una partenza

X = partenza (departure)

Y = partire (toleave)

partenzaN XPOS NEAR_SYNONYM partire V
partire V XPOS _NEAR_SYNONYM partenzaN

The distinction between hyponymy and synonymy is not aways clear-cut. Sometimes concepts can
be very close showing only a very limited specialization. In the case of relations across part-of-
speech we can at least formulate the extra conditions that a strong morphological link between the
two words is preferred, which is the case of beweging (movement) and bewegen (move).

Whereas the previous test works both for non-dynamic states and dynamic events, the next test
only appliesto dynamic events:

Test 5
Comment:
Score

yes a
yes b
Conditions:

Example:

Effect:

Test 5- Dutch
Score

yes a
yes b
Conditions:
Example: a

LE2-4003

Synonymy between event denoting nouns and verbs

Test sentence

if an X takes place then something/somebody/it Ys

if something/somebody/it Y'sthen a/an X takes place

- X isanoun in the singular

- Y isaverb in the third person singular form

- there are no specifying PPs that apply to the X-phrase or the Y -phrase
- preferably there is a morphological link between the noun and the verb
X = movement

Y = move

movement N XPOS NEAR_SYNONYM moveV

move V XPOS NEAR_SYNONYM movement N

Test sentence

aser een X plaatsvindt dan Yt er iets/iemand/het
asietsiemand/het Yt dan vindt er een X plaats

same

als er een beweging plaatsvindt dan beweegt er ietsiemand
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b
Effect:
Test 5-Spanish
Not used.
Test 5-Italian
Not used.
Test 6
Comment:
Score
yes a
yes b
Conditions:
Example:
yes a
yes b
Effect:

LE2-4003

asiets/iemand beweegt dan vindt er een beweging plaats
X = beweging (movement)

Y = beweegt (move)

bewegingN XPOS NEAR_SYNONYM bewegenV
bewegenV  XPOS NEAR_SYNONYM beweging N

Synonymy between state-denoting nouns and verbs

Test sentence

If thereisastate of X then something/someone/it Y's

If something/something/it Y sthen there is a state of a/an X applies

- X isanoun in the singular

- Y isaverb in the third person singular form

- there are no specifying PPs that apply to the X-phrase or the Y -phrase

- preferably there is amorphological link between the noun and the verb

If thereisastate of deep then something/someone/it sleeps

If something/something/it sleeps then there is a state of a/an sleep applies
seep N XPOS_NEAR_SYNONYM dleepV

sleepV XPOS_NEAR_SYNONYM deep N
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Test 6 -Dutch
Score
yes a
yes b
Conditions:
Example 1l: a
b
Effect:
Example2: a
b
Effect:
Test 6 -Spanish
Score
yes a
yes b
Conditions:
Example: a
b
Effect:
Test 6-ltalian
Score
yes
yes
Conditions:
Examples. a
b
Effect:

Test sentence

Als er sprakeis van een toestand van X dan Yt ietsiemand/het
asiets/iemand/het Yt dan is er sprake van een toestand van X
same

Als er sprake is van een toestand van slaap dan slaapt er iets
alsiets dagpt dan is er sprake van een toestand van slaap

X = dlaap (sleep)

Y = dlapen (slegps)

slaap N XPOS NEAR_SYNONYM dlapenV
dapenV XPOS NEAR_SYNONYM slaap N

Alser sprake is van een toestand van gelijkenis dan lijkt er iets
asietslijkt daniser sprake van een toestand van gelijkenis

X = gelijkenis (equality, similarity)

Y =lijkt (equals, issimilar)

gelijkenisN  XPOS_NEAR_SYNONYM lijkenV

lijkenV XPOS _NEAR_SYNONYM gelijkenisN

Test sentence

Si existe un estado de X entonces es que algo/alguien Y

Si algo/alguien Y entonces es que existe un estado de X
same

Si existe un estado de suefio entonces es que alguien duerme
Si alguien duerme entonces es que existe un estado de suefio
X = suefio (sleep)

Y = dormir (sleep)

suefio N XPOS NEAR_SYNONYM dormir V
dormir V XPOS NEAR_SYNONYM suefio N

Test sentence

asec'éuno stato di X aloraglco/gicu’Y

b seqlco/glcu Y aloras hauno stato di X

same but there is a morphological link between noun and verb.
se c'é uno stato di vegliaaloraglco/glcu veglia

se glco/glcu vegliaallora c'é uno stato di veglia

X=veglia (watch)

Y= vegliare (to stay up)

vegliaN XPOS NEAR_SYNONYM vegliareV
vegliareV. XPOS _NEAR_SYNONYM vegliaN

The next test is Similar to the previous one but applies to adjectives/adverbs and nouns that denote
non-dynamic states. The test is only different in so far that adjectives/adverbs need a copula to
occur in the same sentence as above:

Test 7
Comment:

LE2-4003

Synonymy between state-denoting nouns and adjectives/adverbs
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Score Test sentence

yes a If thereisastate of X then something/someonel/itisY

yes b If something/someone/itisY then thereis a state of a/an X applies
Conditions: - X isanoun in the singular

-Y isan adjective
- there are no specifying PPs that apply to the X-phrase or the Y -phrase
- preferably there is amorphological link between the noun and the

adjective
Example: a If thereisastate of carelesness then something/someone/it is careless
b If something/someone/it is careless then there is a state of a/an carelessness
applies
Effect: carelessnessN XPOS NEAR_SYNONYM careless A
careless A XPOS NEAR_SYNONYM carelessness N
Test 7 -Dutch
Score Test sentence
yes a Als er sprake isvan een toestand van X dan isietsiemand/het Y
yes b asietsiemand/het Y isdan is er sprake van een toestand van X
Conditions: same
Example 1l: a Als er sprake is van een toestand van onvoorzichtigheid dan isiets
onvoorzichtig
b alsietsonvoorzichtig isdan is er sprake van een toestand van

onvoorzichtigheid
X = onvoorzichtighei d(carel essness)
Y = onvoorzichtig (careless)

Effect: onvoorzichtighadd N XPOS NEAR_SYNONYM onvoorzichtig A
onvoorzichtig A XPOS NEAR_SYNONYM onvoorzichtigheid N
Example2: a Als er sprake is van een toestand van duisternis dan is het donker
b as het donker isdan is er sprake van een toestand van duisternis

X = duisternis (darkness)
Y = donker (dark)
Effect: duisternisN  XPOS NEAR_SYNONYM donker A
donker A XPOS NEAR_SYNONYM duisternisN
Example 3: a Als er sprake is van een toestand van angst dan is iets/iemand bang
b asiets/iemand bang isdan is er sprake van een toestand van angst
X = angst (fear)
Y = bang (afraid)
Effect: angst N XPOS_NEAR_SYNONYM bang A
bang AXPOS NEAR_SYNONYM angst N

Here we see in the first example that the noun "onvoorzichtigheid" (carelessness) has a
straightforward morphological relation with "onvoorzichtig" (careless). However, the other two
examples show that thisis not a necessary condition.

Test 7 - Spanish

Score Test sentence

yes a Si existe un estado de X entonces es que algo/alguien es/lesta Y
yes b Si algo/alguien es/estd’Y entonces es que existe un estado de X
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Conditions: - same
Example: X = oscuridad (darkeness)
Y = oscuro (dark)
Effect: oscuridad N XPOS NEAR_SYNONYM oscuro A
oscuro A XPOS NEAR_SYNONYM oscuridad N
Test 7-Italian
Score Test sentence
yes a sec'éuno stato di X alloraqglco/glcu éyY
yes b seglco/gicuéY allorasi verificauno stato di Y
Conditions: same
Example: a se c'é uno stato di attivita glco/glcu é attivo

b se glco/glcu é attivo c'é uno stato di attivita
X = attivita (activity)
Y =attivo (active)
Effect: attivitaN XPOS NEAR_SYNONYM attivo A
attivo A XPOS_NEAR_SYNONYM attivitdN

2.2 Hyperonymy and Hyponymy

These are inverse relations, which roughly correspond to the notion of class-inclusion: if Y is a
kind of X, then X is hyperonym of Y and Y is an hyponym of X. Both relations are as well
asymmetric and transitive. A hyponymy relation implies that the hyperonym (the more general
class) may substitute the hyponym (the more specific subtype) in a referential context but not the
other way around. A referential context is a context where only the denotational range (the set of
discourse entities) is consdered (grammatical, register, pragmeatic and other non-semantic
properties of the considered words or context are neglected). Given these constraints there must be
a full inclusion of the set of entities denoted by the hyponym in the set of entities denoted by the
hyperonym. An extra constraint can be that there must be multiple co-hyponyms to result in a
genuine hyponymy relation. This means that the denotation of the hyponym is never equal to the
denotation of the hyperonym, i.e. it must be a proper subset. The same substitution principle as
discussed above for synonymy can thus be applied to hyponymy relations but it only holds in one
direction. However, to more clearly €elicit the difference in specificity the tests have been extended
with general specifying phrases. In addition to the formal substitution-sentences we can state that:

If apair of words W1 and W2 fits (where the degree yes---unclear---no should be positive) the test
frame then there should be at least one other word W3 which fits this frame in relation to W2 so
that W1 and W3 are hyponyms of W2. The presence of co-hyponyms is a necessity to establish a
genuine hyponymy relation.

In the next test three different paraphrases are used which €licit the implicational relation between
the hyponym and the hyperonym.
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2.2.1 HAS_HYPONYM and HAS_HYPERONYM

Test 8
Comment: Hyponymy-rel ation between nouns
Score Test sentence
yes a Alan X isalan Y with certain properties)
ItisaX and thereforealsoayY
If itisaX thenit must beayY
no b the converse of any of the (a) sentences.
Conditions: - both X and Y are singular nouns or plural nouns
Example: a Aacar isavehicle with certain properties
b ?A vehicleisacar with certain properties
a It isacar and therefore also avehicle
b ?lt isavehicle and therefore also a car
a If it isacar then it must be avehicle
b 2f itisavehicle then it must be a car
Effect: car N HAS HYPERONYM vehicleN
vehicleN HAS HYPONYM car N
Test 8 - Dutch
Score Test sentence
yes a een X iseen Y met bepaal de eigenschappen
het iseen X en dusis het ook een' Y
asheteen X isdanisheteenY
no b the converse of any of the @) sentences.
Conditions: same
Example: a een auto is een voertuig met bepaal de eigenschappen
b ?een voertuig is een auto met bepaal de eigenschappen
a het is een auto en dus is het ook een voertuig
b ?het is een voertuig en dus is het ook een auto
a as het een auto isdan is het een voertuig
b ?als het een voertuig isdan is het een auto
X = auto (car)
Y = voertuig (vehicle)
Effect: autoN HAS HYPERONYM voertuig N
voertuig N HAS HYPONYM autoN

LE2-4003
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Test 8 -Spanish
Score
yes a
no b
Conditions:
Example: a
b
a
b
a
b
Effect:
Test 8- ltalian
Score
yes a
no b
Conditions:
Examples. a
b
Effect:

Test sentence

Un X esun'Y con ciertas propiedades

Esun X, y por consiguiente esun Y

Si esun X necesariamenteesun 'Y

the converse of any of the @) sentences.

- same

Un coche es un vehiculo con ciertas propiedades
?2Un vehiculo es un coche con ciertas propiedades
Es un coche, y por consiguiente es un vehiculo
*Es un vehiculo, y por consiguiente es un coche
Si es un coche necesariamente es un vehiculo
*Si es un vehiculo necesariamente es un coche
X = coche (car)

Y = vehiculo (vehicle)

coche N HAS HYPERONYM vehiculoN
vehiculoN HAS HYPONYM coche N
Test sentence

Un X éun'Y con certe proprieta

E un X epercié éancheunY

Seéun X dloradeveessereun 'Y

the converse of any of the (a) sentences
same

uno strudel é un dolce con certe proprieta
€ uno strudel percid é un dolce

se é uno strudel deve essere un dolce

* un dolce é uno strudel con certe proprieta
* é un dolce perci6 é uno strudel

* se é un dolce deve essere uno strudel

X = strudel

Y =dolce (cake)

strudel N HAS HYPERONYM dolce N
dolceN HAS HYPONYM strudel N

Without the specifying phrase, this test can aso be used for synonymy. The next test indicates a

more specific type of hyponymy between kinds, species, races and brands:

LE2-4003
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Test 9

Comment: Hyponymy-rel ation between nouns of species and classes, which is
reflected by the explicit hyponymy nouns such as sort/kind, type, race,
Species.

Score Test sentence

yes a Al/an X isakind/type/race/species/brand of Y(s)

no b the converse of the (a) sentence.

Conditions: - X isasingular noun
-Y isasingular or plura noun

Example: a A car isakind of vehicle

b ?A vehicleisakind of car
Effect: car N HAS HYPERONYM vehicleN

vehicleN HAS HYPONYM car N

Thistest cannot be used for synonymy.

Test 9 -Dutch
Comment: Two variations of the (a) sentence may apply
Score Test sentence
yes a een X is een soort/type/ras/geslacht/merk Y (s)
(a/an X is akind/type/race/species/brand of Y (s))
een auto is een Ytype/Y soort/Y rasY gedlacht/Y merk
(alan X isalan Y -kind/Y -type/Y -sort/Y -race/Y -species/Y -brand)
no b the converse of any of the (a) sentences.
Conditions: - same
Example: a een auto is een soort voertuig (acar isakind of vehicle)
b ?een voertuig is een soort auto (avehicleisakind of car)
a een auto is een voertuigtype (acar is a vehicle-kind)
b ?een voertuig is een autotype/merk (avehicle is a car-kind)
X = auto (car)
Y = voertuig (vehicle)
Effect: auto N HAS HYPERONYM voertuig N
voertuigN  HAS HYPONYM autoN
Test 9-Spanish
Score Test sentence
yes a Un X esun/atipo/clase/especiede Y's
no b the converse
Conditions: - same
Example: X = coche (car)
Y = vehiculo (vehicle)
Effect: coche N HAS HYPERONYM vehiculo N
vehiculoN HAS HYPONYM coche N
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Test 9-ltalian
Score Test sentence
yes a Un X é untipo, sorta, genere, razza, speciedi Y
no b the converse
Conditions: same
Examples. a Un bassotto é una specie di cane
b *Un cane é una specie di bassotto

X = bassotto (dachshund)

Y = cane (dog)
Effect: bassotto N HAS HYPERONYM cane N

cane N HAS HYPONYM bassotto N

2.2.2 HAS_XPOS_HYPERONYM and HAS_XPOS_HYPONYM

As in the case of near_synonymy, hyperonomy-hyponymy can also be established between words
belonging to a different part of speech. This relation also come in inverse pairs. In section 2.1 we
have seen some test sentences for synonymy-relations across parts-of-speech. In principle these
tests can also be used as a basis for hyponymy-tests with some additions to €licit the difference in

specificity:

Test 10
Comment: Hyponymy of nouns and verbs denoting events and states
Score Test sentence
yes/no a If thereisacase of a/an X then something/someone/it Ys+ NP, PP (ina
certain way)
nolyes b If something/someone/it Y s then there is a case of a/an certain X
Conditions: - X isanoun in the singular
- Y isaverb in the third person singular form
- there should be at least one specifying NP or PP that makes the Y -phrase
equivalent to the X-phrase or the other way around.
- preferably there is no morphological link between the noun and the verb
Effect- 1 X-N HAS XPOS HYPERONYM Y-V
Y-V HAS XPOS HYPONYM X-N
Effect- 2 X-V  HAS XPOS HYPERONYM Y-N
Y-N HAS XPOS HYPONYM X-V

The reverse of the score leads to areversion of the hyponymy as well: noun-to-hyperonym-verb or
verb-to-hyperonym-noun. As long as one direction has a clear postive score and the other
direction has a clear negative score we are dealing with a hyponymy relation. This will be more
clearly noticed in the following language-specific examples:
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Test 10 - Dutch
Score
yes/no a
nolyes b
Conditions:
Example 1. a
b
Effect:
Example2: a
b
Effect:

Test 10 - Spanish
Score

yes/no
nolyes
Conditions:
Example 1: a
b
Effect:
Example2: a
b
Effect:
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Test sentence

aser sprakeisvan een X dan Yt (er) iets/iemand/het + NP, PP (op een
bepaalde wijze)

asietsiemand/het Yt dan is er sprake van een bepaalde X

- same

aser sprake is van een moord dan doodt iets/iemand/het illigaal

?als iets/iemand/het doodt dan is er sprake van een bepaal de moord

X =moord (murder)

Y = doodt(kills)

moord N HAS XPOS_HYPERONYM dodenV

doden V HAS XPOS HYPONYM moord N

?als er sprake is van een sport dan voetbalt er iets op een bepaalde wijze
asiets/iemand/het voetbalt dan is er sprake van een bepaal de sport

X = gport (sport)

Y = voetbalt (plays football)

sport N HAS XPOS HYPONYM voetballen V
voetbalenV HAS XPOS _HYPERONYM sport N

Test sentence

a Si sedael caso deun X entonces es que alguien/algo Y
b Si algo/alguien Y entonces se da el/un caso de (un cierto) X
- same

Si se da el caso de una caza entonces es que alguien mata

?Si alguien mata entonces se da un caso de caza

X = caza (hunt)

Y = matar (to kill)

cazaN HAS XPOS HYPERONYM matar V

matar V HAS XPOS _HYPONYM cazaN

?Si se dael caso de un deporte entonces es que alguien pesca
Si alguien pesca entonces se da el caso de un cierto deporte

X = deporte (sport)

Y = pescar (to fish)

deporte N HAS XPOS HYPONYM pescar V
pescar V HAS XPOS HYPERONYM deporte N
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Test 10- Italian
Score
yes/no a
nolyes b
Conditions:
Example1l: a
b
Effect:
Example2: a
b
Effect:

Test sentence

se s dail caso di un X gquesto comporta che glco/glcu Ys + NP, PP (inun
certo modo)

seglco/glcu Ys comporta/ si dail caso di un X di qualchetipo

same

se s dail caso di una caccia questo comporta che qualcuno uccida

*se qualcuno uccide si dail caso di unacaccia

X= caccia (hunt)

Y = uccidere (to kill)

cacciaN HAS XPOS HYPERONYM uccidereV

uccidereV HAS XPOS HYPONY M cacciaN

*se s dail caso che qualcuno faccia sport cié comporta che qualcuno cacci
se qualcuno caccia comporta un certo sport

X = sport

Y = cacciare (to hunt)

sport N HAS XPOS HYPONYM  cacciareV

cacciareV HAS XPOS HYPERONYM sport N

The standard construction for hyponymy can be extended with a manner-specification to €licit
troponymy relations between nouns and verbs:

Test 11
Comment:
Score

yes/no a
nolyes b
Conditions:

Effect 1:

Effect 2

LE2-4003

Manner-hyponymy or troponymy between nouns and verbs

Test sentence

(a/an/the) X isaway/manner of Y

Y isacertain X

- X isanoun in the singular

- Y isaverbin theinfinitive form

- preferably there is no morphological link between the noun and the verb

X-N HAS XPOS HYPERONYM Y-V
Y-V HAS XPOS HYPONYM X-N
X-V  HAS XPOS _HYPERONYM Y-N
Y-N HAS XPOS HYPONYM X-V
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Test 11 -Dutch
Score Test sentence
yes/no a (een/het) X iseen wijze/manier van Y
nolyes b Y iseen bepaalde X
Conditions: - same
Example 1. a voetbal is een manier van sporten
b ?9porten is een bepaald voetbal
X = voetbal (football)
Y = gporten (sport)
Effect: voetbal N HAS XPOS _HYPERONYM
sporten V HAS XPOS _HYPONYM
Example2: a ?een sport is een manier van voetballen
b voetballen is een bepaal de sport

X = gport (sport)
Y = voetballen (play football)

Effect: sport N HAS XPOS HYPONYM
voetballenV HAS XPOS HYPERONYM

Test 11 -Spanish
Score Test sentence
yes/no a (el/un) X esunamanerade Y
nolyes b Y esuncierto X
Conditions: - same
Example 1. a |a caza es una manera de matar
b *matar es una cierta caza
X = caza (hunt)
Y = matar (to kill)
Effect: cazaN HAS XPOS HYPERONYM
matar V HAS XPOS _HYPONYM
Example2: a *el deporte es una manera de cazar
b cazar es un cierto deporte
X = deporte (sport)
Y = matar (to kill)
Effect: deporte N HAS XPOS HYPONYM

cazar V HAS XPOS_HYPERONYM

LE2-4003

sporten V
voetbal N

voetballen V
sport N

matar V

cazar V
deporte N
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Test 11 - Italian

Score Test sentence

yes/no a X éunmododi Y

nolyes b Y éun certo X

Conditions: same

Example 1: a lacorsa é un modo di muoversi

b *muovers é una certacorsa
X= corsa (run, race)
Y= muovers (to move)

Effect: corsaN HAS XPOS HYPERONYM muoversi V
muoversi V HAS XPOS HYPONYM corsaN
Example 2: a *|o sport € un modo di correre
b correre € un certo sport
X = sport
Y = correre (to run)
Effect: sport N HAS XPOS HYPONYM  correreV

correreV HAS X POS__HY PERONYM sport N

Whereas the previous tests works both for non-dynamic states and dynamic events, the next test
only appliesto dynamic events:

Test 12
Comment: Hyponymy between event denoting nouns and verbs
Score Test sentence
yes/no a if (a/an/the) X takes place then something/somebody/it Ys+ NP, PP (ina
certain way)
nolyes b if something/somebody/it Y's then (a/an/the) certain X takes place
Conditions: - X isanouninthe singular.
- Y isaverb in the third person singular form.
- there should be at least one specifying NP or PP that makes the Y -phrase
equivalent to the X-phrase or the other way around.
- preferably there is no morphological link between the noun and the verb
Effect: X-N HAS XPOS HYPONYM Y-V

Y-V HAS XPOS HYPERONYM X-N
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Test 12 -Dutch
Score
yes/no a
nolyes b
Conditions:
Example: a
b
Effect:
Test 12 -Spanish
Score
yes/no a
nolyes b
Conditions:
Example a
b
Effect:

LE2-4003

Test sentence

aser (een/het) X plaatsvindt dan Yt (er) iets/iemand/het + NP, PP (op een
bepaalde wijze)

asiets/iemand/het Yt dan vindt er (een/het) bepaald(e) X plaats

- same

as er gemompel plaatsvindt dan spreekt er iets/iemand op een bepaade
manier

?alsiets/iemand spreekt dan vindt er bepaald gemompel plaats

X = gemompel (murmuring)

Y = spreekt (speaks)

gemompel N HAS XPOS HYPONY M spreken V
sprekenV HAS XPOS HYPERONYM gemompel N

Test sentence

Si tiene lugar (un/el) X, entonces (algo/alguien) Y + NP, PP (en cierta
forma)

Si (algo/alguien) Y entonces tiene lugar (un/el) X.

- X isanouninthe singular.

- Y isaverb in the third person singular form.

- there should be at least one specifying NP or PP that makes the Y -phrase
equivalent to the X-phrase or the other way around.

- preferably there is no morphological link between the noun and the verb
Si tiene lugar un banquete, entonces alguien come para festegjar algo.

Si alguien come, entonces tiene lugar un banquete

X = banquete (feast)

Y = comer (to eat)

banquete N HAS XPOS HYPONYM comer V

comerV  HAS XPOS HYPERONYM banquete N
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Test 12 - Italian
Score Test sentence
yes/no a sec'éun/una X alloraglco/glcu Y + NP, PP in un certo modo
nolyes b seqglco/gicu Y alorac'é un certo X
Conditions: - X isanoun in the singular form
- Y isaverb in the third person singular form
- there should be at least one specifying NP or PP that makes the Y -phrase
equivalent to the X-phrase or the other way around.
- preferably there is no morphological link between the noun and the verb
Example: a se ¢'é un mormorio alora qualcuno parla a bassa voce
b *se qualcuno parlaallorac'é un certo mormorio
a ?se ¢'é un mormorio allora qualcuno parla
b se qualcuno parla a bassa voce c'é un certo mormorio

X= mormorio (whispering)
Y= parlare (to speak)

Effect: mormorio N HAS XPOS HYPERONYM parlareV
parlareV HAS XPOS HYPONYM mormorio N

The next test only appliesto non-dynamic states expressed by nouns and verbs:

Test 13
Comment: Hyponymy between state-denoting nouns and verbs
Score Test sentence
yes/no a if thereisastate of X then something/someone Ys+ NP, PP (in acertain
way)
nolyes b if someone/something/it Y sthen a state of a/an certain X applies
Conditions: - X isanoun in the singular
- Y isaverb in the third person singular form
- there should be at least one specifying NP or PP that makes the Y -phrase
equivalent to the X-phrase or the other way around.
- preferably there is no morphological link between the noun and the verb
Effect: X-N  HAS XPOS HYPERONYM Y-V

Y-V HAS XPOS HYPONYM X-N
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Test 13- Dutch
Score
yes/no a
nolyes b
Conditions:
Example: a
b
Effect:

Test 13 - Spanish
Score
yes/no a

nolyes b
Conditions:
Example 1l: a

b

Effect:

Test 13- Italian
Score
yes/no a
nolyes b
Conditions:
Example1: a

b

Effect:
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Test sentence

alser sprakeis van een toestand van X dan Yt (er) ietsiemand/het + NP, PP
(op een bepaalde wijze)

asiets/iemand/het Yt danis er sprake van een toestand van bepaalde X

- same

alser sprakeis van een toestand van clubliefde dan houdt iemand van een
club

?alsiemand van iets houdt dan is er sprake van een toestand van bepaalde
clubliefde

X = clubliefde (love N for a club)

Y = houden van (to love)

clubliefdeN XPOS HYPERONYM houden van V

houden vanV XPOS HYPONY M clubliefde N

Test sentence

Si se daun estado de X, entonces es que algo/alguien Y+ NP, PP (de un
cierto modo)

Si alguien/algo Y entonces se da un estado de un cierto X

same

Si se da un estado de misantropma, entonces es que alguien odiaalos
hombres en general.

*Si alguien odia, entonces se da un estado de una cierta misantropma
X= misantropma (misanthropy)

Y = odiar (to hate)

misantropiaN HAS XPOS HYPERONY M odiar V
odiar V HAS XPOS HYPONYM misantropia N
Test sentence

sec'e uno stato di X aloraglco/glcu’Y + NP, PP in un certo modo
seglco/glcu Y alorac'e un qualche stato di X

same

se c'e€ uno stato di misantropia alloraglco/glcu odiagli uomini in generale
*se glco/glcu odiac'e uno stato di misantropia

X= misantropia (misanthropy)

Y = odiare (to hate)

misantropiaN HAS XPOS HYPERONYM odiare V

odiare V HAS XPOS HYPONYM misantropia N
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The next test dlicits hyponymy between adjectives/adverbs and nouns that denote non-dynamic

states:

Test 14

Comment:

Score

yes/no a

nolyes b

Conditions:

Effect:

Test 14- Dutch

Score

yes/no a

nolyes b

Conditions:

Example: a
b

Effect:

Test 14 - Spanish
Score
yes/no a

nolyes b
Conditions:
Example:

Effect:
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Hyponymy between state-denoting nouns and adjectives

Test sentence

if thereisastate of X then something/someone/it in particularisY ina
certain way

if something/someone/itis’Y then a state of a/an X applies

- X isanoun in the singular

-Y isan adjective

- thereis at least one specifying adverb, NP or PP that applies to the X-
phrase or the Y -phrase

- preferably there is ano morphological link between the noun and the
adjective

X-N  HAS XPOS HYPERONYM
Y-A HAS XPOS HYPONYM

Y-A
X-N

Test sentence

Alser sprakeis van een toestand van X dan is iets/iemand/het (specifieks)
ook Y

asiets/iemand/het Y isdan is er sprake van een bepaal de toestand van X
- same

Alser sprake is van een toestand van verduistering dan is iets specifieks
(hemellichamen = planets, stars, moons) ook donker

?alsiets donker isdan is er sprake van een bepaal de toestand van
verduistering

X = verduistering (eclipse)

Y = donker (dark)

verduistering N HAS XPOS HYPERONYM donker A

donker A HAS XPOS HYPONYM verduistering N
Test sentence

Si se daun estado de X entonces algo/alguien en particular es/esta’Y de
algin modo

Si alguien/algo es/estd Y entonces se da el caso de que se da un estado de X
- same

X = eclipse (eclipse)

Y = oscuro (dark)

eclipse N HAS XPOS HYPERONYM
oscuro A HAS XPOS HYPONYM

oscuro A
eclipse N
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Test 14 - Italian
Score Test sentence
yes/no a sec'éuno stato di X alloraglco/glcu €Y in un certo modo
nolyes b seglco/gicu éY allorac'eun qualche stato di X
Conditions: same
Example1l: a sec'éun'eclisseil cielo é scuro in un certo modo
b *seil cielo é scuro c'é un'eclisse

X= eclisse (eclipse)

Y = scuro (dark)
Effect: eclisse N HAS XPOS HYPERONYM scuro A

scuro A HAS XPOS HYPONYM eclisseN

2.3 Antonymy

Intuitively, Antonymy is the relation which stands between lexical opposites, such as “to ascend”
and “to descend”, “good” and “bad” or “justice” and “injustice”. It is clear that antonymy positively
is a symmetric relation, but little more seems possible to be said neither about its formal status nor
about how to define it, since it seems to encode a large range of phenomena of opposition. Miller
and Fellbaum (1992), for instance, point out that the antonym of a word X is sometimes not-X, but
not always.. For example, “rich” and “poor” are antonyms, but to say that someone is not rich does
not mean that they must be poor".

It is also unclear whether Antonymy stands between either word forms or word meanings. For
instance, “appearance” and “arrival” are, in the approppriate senses, synonyms,; but linguistic
intuition says that the appropiate antonyms are different for each word (*disappearance” and
“departure”). With respect to this, EWN will assume the solution adopted by Miller's WordNet,
that is, antonymy is considered to be a relation between word forms, but not between word
meanings -namely synsets. Therefore, in the example above, the antonymy relation will hold
between “appearance” and “dissapearance’, “arrival” and “departure’” as word forms. In those
cases that antonymy also holds for the other variants of the synset we use a separate relation
NEAR_ANTONYM. Finaly, we may find cases in which there is an opposition between synsets
with different parts-of-speech. Just as with the synonymy and hyponymy relations we store these
relations as XPOS NEAR_ANTONY M relations. Since it is not yet clear whether we will be able
to code many examples for these we have not specified explicits tests for these. Hwoever, such
tests can be easily derived in the same way as above by compensating for the difference in part-of-
speech.

Antonyms typically form contrasting categories within the same dimension. This means that an
Antonym not only contrasts with another Antonym in one or more features (e.g.animate/inanimate)
but that they have to share the same hyperonym: i.e. they have to be competitors within a
reasonable denotational range. This latter criterion prevents us from contrasting irrelevant pairs
such as “car” and “love’. An antonymy test therefore has to consist of two parts. one part
expressing the contrast and one part expressing the shared dimension or hyperonym
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Test 15
Comment:
Score
yes a
yes b
Conditions:
Example: a
b
Effect:
Test 15 -Dutch
Score
yes a
yes b
Condition:
Example: a
b
Effect:
Test 15- Spanish
Score
yes a
yes b
Conditions:
Example. a
Effect:
Test 15 - Italian
LE2-4003

Antonymy of nouns

Test sentence

X andY areboth akind of Z but X isthe opposite of Y

the converse of (a)

- X and Y aresingular or plura nouns

- Z isahyperonym of both X and Z and within a reasonable, competitive
denotational range.

man and woman are both a kind of human being but man is the opposite of
woman

woman and man are both a kind of human being but woman is the opposite
of man

man- N ANTONYM woman-N
woman-N ANTONYM man-N
Test sentence

X enY zijn beide een soort/vorm van Z maar (een) X is het
tegenovergestelde van (een) Y

(X and Y are both akind of Z but X isthe opposite of Y)

the converse of (a)

the same

X and 'Y zijn een soort levend wezen maar een dier is het tegenovergestelde
van een plant.

(animal and plant are akind of living being but an animal is the opposite of
aplant)

X and 'Y zijn een soort levend wezen maar een plant is het
tegenovergestelde van een dier

(plant and animal are akind of living being but a plant is the opposite an
animal )

X =dier (animal)

Y = plant (plant)

Z = levend wezen (living being)

dier N ANTONYM plant N

plant N ANTONYM dier N

Test sentence
XyY sontiposdeZ pero X eslo contrario de Y

the converse

same

Hombre y mujer son tipos de persona humana pero hombre eslo contrario
de mujer
hombre- N
‘mujer-N

ANTONYM mujer-N
ANTONYM hombre-N
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Score Test sentence

yes a X eY sono entrambi un tipo di Z, ma essere un X él'opposto dell'essere un
Y

yes b X eY sono entrambi untipo di Z, maessereunY € l'opposto dell'essere un
X

Conditions: same

Examples. a un uomo e una donna sono entrambi esseri umani, ma essere un uomo €
I'opposto dell'essere una donna

b un uomo e una donna sono entrambi esseri umani, ma essere una donna é

I'opposto dell'essere un uomo

X = uomo (men)

Y = donna (woman)

Z = essere umano (human being)
Effect: uomo N ANTONYM donnaN

donnaN ANTONYM uomo N

2.4 Part-whole Relations

Most scholars working within both Lexical Semantics (e.g. Cruse, 1986) and Psycholinguistics
(e.g. Winston et al. 1987) pose that the so-called Part-Whole relation is not merely a relation but a
family of them, being the most salient: (i) that which stands between (the nouns standing for) a
whole and their congtituent parts (“part”, e.g. “hand”’-“finger”); (ii) between a portion and the
whole from which it has been detached (“portion”, e.g. “ingot”-“meta”); (iii) between a place and
a wider place which includes it (“location”, e.g. “oasis’-“desert”); (iv) between a set and their
members (e.g. “fleet” -“ship”); and (v) between a thing and the substance it is made of (“made-of”,
e.g. “book”-* paper”).

Undoubtfully more kinds of part-whole relations can be stated, and probably some relations that we
can retrieve from our sources will not easily suit those mentioned above. For these reasons it has
been decided: (i) to limit part-whole relations to be encoded in EWN to those five types. part,
portion, location, member, and made-of; and (ii) to let an underspecified relation to cover unclear
cases.

Moreover, a genera distinction can be made between unique and non-unique parts. Unique parts
belong to one type of whole, e.g. finger which is only a part of hand, non-unique parts can belong
to a diverse range of wholes, e.g. window which can be a part of a building, vehicle, container,
etc.. Whether or not a part is unique follows from the fact that there are multiple digunctive wholes
to whichitislinked.

Part-Whole relations clearly come in inverse pairs, namely holonymy and meronymy - if X is the
holonym of Y, Y is the meronym of X. Consequently, we will define in EWN a general relation
HAS HOLONYM (and its inverse HAS MERONYM) and five subtypes of them, namely
HAS HOLO_PART and HAS MERO_PART, HAS HOLO_PORTION and
HAS MERO_PORTION, HAS HOLO_LOCATION and HAS MERO_LOCATION,
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HAS HOLO_ MEMBER and HAS MERO_MEMBER, and HAS HOLO_MADEOF and
HAS MERO_MADEOF.

As explained above, the automatically reversed relations will get the label reversed. In the
examples below we will not express this because the tests do not make clear which direction of the
relation was explicitly coded and which direction was the result of automatic reversal. However,
when we extract this information from dictionaries there is often a clear direction in which a
relation is stored. If a relation is extracted twice from opposite directions neither of the inverse
relations will get the label reversed. Note that this can mean that a reversed relation may be first
automatically generated and later on extracted explicitly, in which case the reversed label has to be
removed again. Furthermore, the automatic reversal of a relation should be blocked when it is
already present as an explicit relation.

2.4.1 HAS_MERONYM and HAS_HOLONYM

Test 16
Comment: General meronymy for nouns
Score Test sentence
yes a (a/an) X makes up a part of (a/an) Y
(a/an)Y has (alan) Xs
no b the converse of the @) relations
Conditions: X and Y are concrete nouns and are interpreted generically
Effect: X HAS HOLONYM Y

Y HAS MERONYM X

The examples given here can al be interpreted as more specific relations as well.

Test 16 - Dutch
Score Test sentence
yes a (een) X maakt dedl uit van (een) Y
(een) Y heeft (een) X
no b the converse of the @) relations
Conditions: same
Example: a een wiel maakt deel uit van een voertuig
een voertuig heeft een wiel
b ?een voertuig maakt deel uit van een wiel
?een wiel heeft een voertuig
X =wiel (wheel)
Y = voertuig (vehicle)
Effect: wiel N HAS HOLONYM  voertuig N

voertuigN  HAS MERONYM wie N
Another general meronymy test for Dutch is based in the possessive-construction, athough it can

also be applied to other types of relations (e.g. kinship relations) and in some case the direction of
the relation is not elicited:
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Test 16.1 - Dutch
Comment:

Score

yes a

yes b
yes

no
Conditions:
Example: a

Effect:

Test 16 - Spanish
Comment:

Score

yes a

no b
Conditions:

Examples a
b

Effect:
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General meronymy for nouns using possessive constructions
Test sentence

de/het X van (een) Y

(the X of (a/an) Y)

de/het Y Z' n/haar X

(the Y hig'her X)

de/het Ys X

(the Y’'s X)

de/het Y van (een) X

de/het X Z'n/haar Y

de/het X'sY

X and Y are concrete nouns

de leuning van een stoel

de stoel z'n leuning

de stoels leuning

Ide stoel van een leuning

Ide leuning Z' n stoel

?2de leunings stoel

X =leuning (back)

Y = stodl (chair)

leuning N HAS HOLONYM stoel N
stoel N HAS MERONYM leuning N

General meronymy for nouns
Test sentence

un/el X espartedeun/el Y

un/el Y tiene (un/el) Xs

the converse of the @) relations
same

un dedo es parte de unamano

la mano tiene dedos

X =finger

Y = hand

dedo HAS HOLONYM mano
mano HAS MERONYM dedo
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Test 16 -Italian
Score
yes a
no b
Conditions:
Examples. a

b
Effect:

Test sentence

un X épartedi unY

unY haun X

the converse of the (a) relations

same

il motore é parte della macchina

la macchina ha un motore

X=motore (engine)

Y = macchina (car)

motore N HAS HOLONYM macchinaN
macchinaN HAS MERONYM motore N

2.4.2 HAS_HOLO_MEMBER and HAS_MERO_MEMBER

Test 17
Comment:
Score

yes

no
Conditions:

Effect:

Test 17 - Dutch

Score

yes

no
Conditions:
Example:

Effect:

Example:

Effect:

Example:
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a
b

(@]

(@ e}]

(@)

Member-group meronymy for nouns using arelational member-noun
Test sentence

(a/an) X isamember/element of (a/an/the) Y

the converse of a)

- X isasingle object-denoting noun

- 'Y isamultiform noun (either a group-noun, a collective-noun or as a
lexicalized plural denoting multiple objects)

- preferably humans, animals, plants or vehicles or closed sets such as the
number system, or the alphabet.

X HAS HOLO MEMBER Y

Y HAS MERO_MEMBER X

Test sentence

(een) X iseen lid/element van (een/de/het) Y

the converse of (a)

- same

een letter is een lid/element van het a phabet

?het alphabet is een lid/element van de letter

X = letter (character)

Y = alfabet (alphabet)

letter N HAS HOLO MEMBER  dfabet N
alfabet N HAS MERO MEMBER letter N
een auto is een lid/element van het verkeer

werkeer is een lid/element van een auto

X = auto (car)

Y = verkeer (traffic)

auto N HAS HOLO MEMBER  verkeer N
verkeer N HAS MERO MEMBER autoN

een commissielid is een lid/element van een commissie
?een commissie is een lid/element van een commissielid
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Effect:

Test 17 - Spanish

Score

yes a
no b
Conditions:
Example:
Effect:

Test 17 - Italian
Score

yes a
no b
Conditions:
Examples. a
Effect:

X = commissielid (committee member)

Y = commission (committee)

commissielid N HAS HOLO MEMBER
commission N HAS MERO MEMBER

commission N
commissielid N

Test sentence
(un) X es (miembro/un) elemento de (un) Y
(the converse of @)

- same
X = cerdo (pig)

Y = piara (herd of pigs)

cerdo HAS HOLO MEMBER  piara
piara HAS MERO MEMBER cerdo

Test sentence

un X é un membro / un elemento di Y

the converse of the (a) relations

same

un/una deputato é un membro del parlamento
X=deputato (deputy)

Y = parlamento (parliament)

deputatoN HAS HOLO _MEMBER parlamento N
parlamento N HAS MERO_MEMBER deputato N

For Dutch, the converse test has to be differentiated for homogeneous groups (consisting of a
single type of elements/members) and heterogeneous groups:

Test 17.1 - Dutch

Comment:

Score

yesa

no b

Conditions:

Example: a
b
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Heterogeneous member-group meronymy for nouns using arelational
group-noun

Test sentence

(een/het) X is een aantal/groep/verzameling/set/stel/paar/coll ectie/stapel/
reeks/ rij van elementen/leden/delen waaronder Y

((@an/the) X is a number/group/collection/set/set/pair/collection
[/stack/range/row of elements/members/parts among which Y)

the converse of (a)

- X isamultiform noun (either a group-noun, a collective-noun or as a
lexicalized plural denoting multiple objects) consisting of diverse
elements/members.

- 'Y isasingle-object denoting noun

- preferably humans, animals, plants or vehicles or closed sets such as the
number system, or the alphabet.

het gereedschap is een verzameling van elementen waaronder een hamer.
?een hamer is een verzameling van elementen waaronder gereedschap.

X = gereedschap (tools)

Y = hamer (hammer)
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Effect: gereedschap N HAS MERO MEMBER  hamer N
hamer N HAS HOLO MEMBER  gereedschap N
Test 17.2 Dutch
Comment: Homogeneous member-group meronymy for nouns using arelationa
group-noun
Score Test sentence
yesa (een/het) X is een aantal/groep/verzameling/set/

stel/paar/collectie/stapel /reeks/rij van'Y's
((@an/the) X isa
number/group/coll ection/set/set/pair/collection/stack/range/row of Y's)

no b the converse of (a)

Conditions: - X isamultiform noun (either a group-noun, a collective-noun or as a
lexicalized plural denoting multiple objects) consisting of homogeneous
elements/members.

- 'Y isasingle-object denoting noun in the plural form
- preferably humans, animals, plants or vehicles or closed sets such as the
number system, or the alphabet.
Example: a een fileiseen groep van autos.
b ?een auto is een groep van files.
X = file (tailback)
Y = auto’s(cars)

Effect: fleN HAS MERO_MEMBER  autoN
autoN HAS HOLO MEMBER  fileN non-factive
Example: a een commissie is een groep van commissiel eden.
b ?2een commissielid is een groep van commissies.

X = commission (committee)
Y = commissieleden (committee members)

Effect: commission N HAS MERO MEMBER  commissielid N
commissielid N HAS HOLO MEMBER  commission N

2.4.3 HAS_HOLO_PORTION and HAS_MERO_PORTION

Several studies have noticed that what can be called the portion-of relation differs in many aspects
from other meronymyc relations; mainly in that (i) the whole always pre-exist the portion; (ii)
usually portions (as concepts) do not receive a differentiated lexical item to refer to them (for
instance, there is no lexical item equivalent to “portion of cake’); (iii) boundaries of portions
usually are not motivated; and (iv) portions usually lack a definite relation relative to their wholes.
Although not frequent, sometimes portions are conventionalised enough in a particular language to
giverise to alexical unit. This lexical items will be linked to their wholes by means of a has_holo-
portion link according to the following test:

Test 18

Comment: Portion meronymy for nouns using a relational amount-noun
Score Test sentence

yes a (a/an) X isan (amount/piece/portion) of Y
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no b the converse of (a)
Conditions: X and Y are substance denoting nouns
Effect: Y HAS MERO_PORTION X
X HAS HOLO PORTION Y
Test 18 - Dutch
Score Test sentence
yes a een X is een hoeveel held/stuk/beetje Y
no b the converse of (a)
Conditions: X and 'Y are substance denoting nouns
Example: a een slok is een hoeveel heid/stuk/beetje drank
b ?een drank is een hoeveel hel d/stuk/beetje slok
X =dok (nip, sip)
Y = drank (drink)
Effect: drank N HAS MERO _PORTION  slok N
slok N HAS HOLO _PORTION  drank N
Test 18 - Spanish
Score Test sentence
yes a un X esuntrozo de (un) Y
no b the converse of (a)
Conditions: X and Y are nouns
Example. a un lingote es un trozo de metal
b *un metal es un trozo de un lingote

X =lingote (ingot)
Y = meta (metal)

Effect: metal N HAS MERO_PORTION  lingote N
lingote N HAS HOLO PORTION  metal N
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Test 18 - Italian
Score

yes a
no b
Conditions:
Examples. a
Effect:

Test sentence

un/una X € un pezzo, unaporzionedi Y
the converse of the (a) relations

X and Y are nouns.

unafetta é una porzione di pane
X=fetta (dice)

Y = pane (bread)

pane N HAS MERO_PORTION fetta N
fettaN HAS HOLO_PORTION pane N

For Spanish also the following test may be required:

Test 18.1 - Spanish
Score

yes a
no b
Conditions:
Example: a

b
Effect:

Test sentence

(un/el) Y puede ser dividido en Xs

(an'Y may be divided/portioned in Xs)

the converse of (a)

X and Y are nouns

el metal puede ser dividido en lingotes

*¢el lingote puede ser dividido en metales

X =lingote (ingot)

Y = meta (metal)

metal N HAS MERO_PORTION  lingote N
lingote N HAS HOLO _PORTION  metal N

2.4.4 HAS_HOLO_PART and HAS_MERO_PART

This relation stands for the typical component-whole relation, namely, something which is either
topologically or temporally included in a larger entity and which as well bears some kind of
autonomy, non-arbitrary boundaries, and a definite function with respect to the whole.

Test 19
Comment:
Score

yes a
no b
Conditions:
Effect:
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Complex meronymy for nouns

Test sentence

alan X isacomponent of aan’Y

the converse of (a)

X and 'Y are concrete nouns denoting objects, there must be several Xs
X HAS HOLO PART Y

Y HAS MERO_PART X
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Test 19 - Dutch

Score Test sentence

yes a een X is een onderdeel/component van een Y

no b the converse of (a)

Conditions: same

Example: a een fietsbel is een onderdeel/component van een fiets

b ?een fiets is een onderdeel/component van een fietsbel

X = fietsbel (bicycle bell)
Y =fiets (bicycle)

Effect: fietsbel N HAS HOLO_PART fietsN

Test 19 - Spanish

fietsN HAS_MERO_PART fietsbel N

Score Test sentence

yes a (un/el) X es un componente de (un/el) Y

no b the converse of (a)

Conditions: same

Example: X = motor (engine)
Y = coche (car)

Effect: motor HAS HOLO PART coche
coche HAS MERO_PART motor

Test 19 - Italian

Score Test sentence

yes a un/il X é un componente di Y

no b the converse of the (a) relations

Conditions: same

Examples. a latastiera € un componente del computer
X= tastiera (keyboard)
Y = computer

Effect: tastieraN HAS HOLO_PART computer N

computer N HAS MERO_PART tastieraN

The condition claims that there must be multiple components (which can be of the same type) and
that both the holonym and the meronym should be concrete objects. Complex holonyms can aso
contain substances but in that case the MADE_OF relation is used (see below). The converse test
for acomplex meronymy relationsis the following:

Test 20

Comment: Complex meronymy for nouns using a relation whole-noun

Score Test sentence

yes a alan'Y is awhole/system/complex/network/arrangement/construction of
parts/components among which a/an X

no b the converse of (a)

Conditions: X and Y are concrete nouns denoting objects

Effect: X HAS HOLO PART Y
Y HAS MERO_PART X
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Test 20 - Dutch
Score
yes a
no b
Conditions:
Example: a

b
Effect:

Test 20 - Spanish
Score

yes a
no b
Conditions:
Example:
Effect:

Test 20- Italian
Score

yes a
no b
Conditions:
Examples. a
Effect:
LE2-4003

Test sentence

een 'Y is een geheel/systeem/complex/netwerk/arrangement/constructie van
delen/componenten/onderdel en waaronder een X

the converse of (a)

same

een fietsis een geheel/systeem/complex/netwerk/arrangement/constructie
van onderdelen waaronder een ketting

?een ketting is een geheel/systeem/complex/netwerk/
arrangement/constructie van onderdelen waaronder een fiets

X = ketting (chain)

Y =fiets (bicycle)

ketting N HAS HOLO_PART fietsN

fietsN HAS MERO_PART ketting N

Test sentence

el/un X es un todo/si stemal/compl ejo/red/agrupaci dn/constructo de partes/
componentes, entre las cuales existe el/un Y

the converse of (a)

same

X = ordenador (computer)

Y = teclado (keyboard)

teclado HAS HOLO_ PART ordenador

ordenador HAS MERO PART teclado

Test sentence

un/il Y é una unitd, sistema, complesso, rete.. di parti, componenti elementi
fracui un X

the converse of the (a) relations

same

la bicicletta € una unita che ha come componente il manubrio

Y = bicicletta (bicycle)

X= manubrio (handlebars)

manubrio N HAS HOLO_PART bhiciclettaN

biciclettaN HAS MERO_PART manubrio N
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2.4.5 HAS_HOLO_MADEOF and HAS_MERO_MADEOF

It seems that there are two basic ways of naming entities in the world, namely either as an
individuated thing or as the stuff from which things are made of. This way, for instance a book can
be alternatively named “a book” or “paper”. The relation which stands between things and the stuff
which compose themis that which we term made-of. It is defined according to the suitability of the
following test:

Test 21
Comment: made-of meronymy for nouns
Score Test sentence
yes a alan X ismade of Y
no b the converse of (a)
Conditions: - X isaconcrete object
- 'Y isaconcrete substance
Effect: X HAS MERO_MADEOF Y
Y HAS HOLO MADEOF X
Test 21 - Dutch
Score Test sentence
yes a een X isgemaakt van Y
no b the converse of (a)
Conditions: - same
Example: a een tafel is gemaakt van hout
b ?een hout is gemaakt van tafel
X = tafel (table)
Y = hout (wood)
Effect: tafel N HAS MERO _MADEOF  hout N
hout N HAS HOLO MADEOF  tafel N
Test 21 - Spanish
Score Test sentence
yes a el/un X estdhecho de Y
no b the converse of (a)
Conditions: - same
Example: X =libro (book)
Y = papel (paper)
Effect: libro HAS MERO MADEOF  papel
papel HAS HOLO_MADEOF libro
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Test 21-1talian
Score

yes a
no b
Conditions:
Examples. a
Effect:

Test sentence

un/il Y éfatto di X

the converse of the (a) relations
same

il tavolo éfatto di legno

Y = tavolo (table)

X=legno (wood)

tavolo HAS MERO_MADEOF
legnoN HAS HOLO_MADEOF

legno N
tavolo N

2.4.6 HAS_HOLO_LOCATION and HAS_MERO_LOCATION

Nouns of places are an important set within alexical database. Since space, in a general sense, is by
definition contiguous and sub-division in more inclusive pieces of space seems largely to be a
matter of lexicalisation, it seems that nouns for places or locatum must stand in a relation of
lexical-semantic inclusion to the nouns of the larger places which include them; a relation which is
coherent to the topological 'real-world' relation which stands between the places named.

Test 22
Comment:
Score
yes a
no b
Conditions:
Effect:
Test 22 - Dutch
Score
yes a
no b
Conditions:
Example: a
b
Effect:
LE2-4003

location meronymy for nouns

Test sentence

(a/anfthe) X isaplacelocated in (a/an/the) Y
the converse of (a)

- X isaconcrete noun

-'Y isaconcrete noun

X HAS HOLO_LOCATION Y

Y HAS MERO_LOCATION X

Test sentence
(een/het) X iseen plaats die zich bevindt in (een/het) Y
the converse of (a)

- same

het centrum is een plaats die zich bevindt in een stad
?een stad is een plaats die zich bevindt in het centrum
X = centrum (center)

Y = stad (city)
centrum N
stad N

HAS HOLO_LOCATION stad N
HAS MERO_LOCATION centrum N
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Test 22 - Spanish

Score Test sentence

yes a un/el X esun/el lugar situado en un/el Y

no b the converse of (a)

Conditions: - same

Example: X = oasis (0asis)
Y = desierto (desert)

Effect: oasis HAS HOLO_LOCATION desierto
desierto HAS MERO_LOCATION oasis

Test 22 - Italian

Score Test sentence

yes a un/il X éun luogo situato in Y

no b il contrario di ()

Conditions: same

Examples. a una stazione € un luogo posto/situato in unacitta

X= stazione (station)
Y = citta (town)

Effect: stazione N HAS HOLO_LOCATION cittaN
cittAN HAS MERO_LOCATION stazione N

2.5 “Role” and “Involved” relations and their subtypes.

From a cognitive point of view, function happens to be one of the major features which organise
human knowledge. For instance, there seems to exist a tight conceptual relation between the action
of reading and objects such as books, novels, newspapers, deliverables, and so. This relation of
functionality is obvioudly reflected in the lexicon. Languages are rich in derivation procedures
which gtraightforwardly generate nouns from verbs or the other way round -e.g. run/runner,
telephone/to telephone. In such cases, there is a tight semantic relation between both lexical units
that is potentially useful for any linguistic engineering task.

Such relations are mainly related to telicity but, since they also cover other aspects of semantic
entailment, they will be referred to as - more generically - involvement relations. If the relation
goes from nouns to verbs, it will be called role, being the inverse involved. The role relation is
intended to encode data on a strict semantic relationship holding between a noun and a verb, with
the verb referring to a (non-dynamic or dynamic) situation in which the entity indicated by the noun
plays a role, semantically characterising the noun itself. Similarly, when the meaning of a verb is
strongly characterised by a noun involved in its meaning, we encode such relation by means of the
involved link. In many cases this relation is reflected by a morphological relation between noun and
verb, as in worker/work and hammer/to-hammer. (See EWN deliverable 6, ons the Definition of
links and subsets for verbs, section 2.5, for details.

The following roles have been distinguished:

ROLE_AGENT
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ROLE_PATIENT
ROLE_INSTRUMENT
ROLE_LOCATION
ROLE_DIRECTION
ROLE_SOURCE_DIRECTION
ROLE_TARGET_DIRECTION

As suggested above, for all undecidable cases which still have a strong rolée/involvement relation
we keep a default ROLE & INVOLVED relation. The test for the genera relation (which should
apply to any of the above relations) is:

Test 23
Comment:
Score

yes
Conditions:

Effect:

Test 23 - Dutch
Score

yes

Conditions:
Example:

Effect:

Test 23- Spanish
Score

yes

Conditions:

Effect:
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Involvement/role relation in general

Test sentence

(a/an) X isthe one/that who/which isinvolved in Ying
X isanoun

Y isaverbin theinfinitive form

X-N ROLE Y-V

Y-V INVOLVED X-N reversed

Test sentence

(een) X isdegene/dat die/wat bij het Y betrokken is
same

een hamer isdat wat bij het timmeren betrokken is
X = hamer (hammer)

Y = timmeren (hammer)

hamer N ROLE timmeren V

timmerenV INVOLVED hamer N reversed

Test sentence

(Un) X es (aquel/aquello) implicadoen Y.
X isanoun

Y isaverb in the infinitive form

X-N ROLE Y-V

Y-V INVOLVED X-N reversed
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As the nearest spanish word for involved is not fully equivalent to this verb, an aternative - more
complex - test can be considered:

Test 23bis-Spanish
Comment:

Score
yes a
yes b
yes c
yes d
Conditions:
Examples (1)
(2
€)
(4)
Effects:
Test 23- Italian
Score
yes a
Conditions:
Example a
Effect:

Involvement/role relation in general

Test sentence

un X esun X porque Y (an X isan X becauseit Ys)

un X esun X porque esunacosaquesirveparaY (an X isan X because it
is athing usually used to Y)

un X es un X porque puede ser Ydo/ha (sido) Ydo (an X isan X because it
can be Y ed/has (been) Y ed)

un X esun X porque esun lugar quesirve paraY enel (an X isan X
because it isaplace whichisusually usedto Y init)

X isanoun

Y isaverb

at least one of the four sentences (a,b,c,d) must apply

un corredor es un corredor porque corre (arunner is arunner because he
runs)

un cuchillo es un cuchillo porgue es una cosa que sirve para cortar (a knife
isaknife becauseit isathing usually used to cut)

un libro es un libro porque puede ser leido (abook is abook because it can
be read)

un dormitorio es un dormitorio porque es un lugar que sirve paradormir en
el (abedroom is a bedroom because it is a place which is usually used to

deepinit)

corredor-N  ROLE correr-V

correr-V INVOLVED corredor-N  reversed
cuchillo-N ROLE cortarV

cortar-V INVOLVED cuchilloN reversed
libro-N ROLE leer-V

leer-V INVOLVED libro-N reversed
dormitorio-N ROLE dormir-V

dormir-V INVOLVED dormitorio-N reversed

Test sentence

un/il X éci6 che/colui che éimplicatoin’Y
same

il martello é usato per martellare

X= martello (hammer)

Y = martellare (to hammer)

martelloN ROLE martellare V
martellare V INVOLVED martello N

Specific subtypes of the role/involvement relation, namely involved-agent, involved-patient,
involved-instrument, involved-location, involved-direction, involved-source-direction and involved-
target-direction (and role reversals) will emerge from the specification of the test above in order to
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include the notions of agent, patient, instrument, location, source-direction and target-direction.
The corresponding tests are described in D006 -which is devoted to the verbal relations.

2.6 BE_IN_STATE & STATE_OF

This relation is needed encode links between nouns that refer to anything being in a particular state
expressed by an adjective. These nouns often have an open denotation: i.e. they can refer to any entity
to which the state applies, e.g. “the poor” refers to al entities which are in a “poor” state. Note that
these nouns are not equivalent to the states, the entities which have the propery “poor” are not states
but normal first-order entities. The genera test for thisrelationiis:

Test 24

Comment: being in a particular state

Score Test sentence

yes a alan/the X isthe one/that to whom/which the state Y applies
Conditions: X isanoun

Example: a

Y isan adjective/adverb
the poor are the ones to whom the state poor applies
X = poor N (apoor person)

Y =poor A
Effect: poor N BE IN_STATE poor A
poor A STATE OF poor N reversed
Test 24-Dutch
Comment: being in aparticular state
Score Test sentence
yes a (een) X is degene/datgene waarop de toestand Y betrekking heeft
((&an) X isthe one/that to whom/which the state Y applies)
Conditions: X isanoun

Example: a

Effect:
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Y isan adjective/adverb

een arme is degene waarop de toestand arm betrekking heeft
X = arme (a poor person)

Y =arm (poor A)

arme N BE IN_STATE amA

amA STATE OF arme N reversed
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Test 24-Spanish

Comment:
Score

yes a
Conditions:

Example: a

Effect:

Test 24-1talian
Comment:
Score

yes a
Conditions:

Example: a

Effect:

being in aparticular state
Test sentence

un/el X es aquel/aquello de quien/de lo cual es aplicable decir que se
encuentraen estado 'Y"

X isanoun

Y isan adjective/adverb

un pobre es aquel de quien es aplicable decir que se encuentra en estado
'pobre

X = pobre N (apoor person)

Y = pobre A (poor A)

pobre N BE IN_STATE
pobre A STATE_OF

pobre A
pobre N reversed

being in aparticular state

Test sentence

un/uno/una X € un/uno/unaacui lo stato Y si applica
X isanoun

Y isan adjective / adverb

un povero € colui acui s applical'essere povero

X= povero (poor person)

Y = povero (poor A)

povero N BE _IN_STATE povero A

povero A STATE_OF poveroN

2.7 Instance / Class Relations

Hyperonymy-Hyponymy, defined above, is a relation which stands between classes of entities. But
individual entities also belong to some class. Hence, relation has instance (and its inverse
belongs to_class) have aso been defined in the system:

Test 25
Comment:
Score

yes a
no b
Conditions:

Example: a
Effect:
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Individuals belonging to a class

Test sentence

X isoneof theYs

Y isone of the Xs

X isaproper noun

Y isanoun

Manchester is one of the cities
Manchester BELONGS TO_CLASS city
city HAS INSTANCE Manchester
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Test 25 - Dutch
Score Test sentence
yes a XiseenvandeYen
no b Y iseenvan de Xen
Conditions: X isaproper noun
Y isaplural noun or substance noun
Example a Amsterdam is een van de steden
Effect: Amsterdam BELONGS _TO_CLASS stad
stad HAS INSTANCE Amsterdam
Test 25- Spanish
Score Test sentence
yes a X esuno/unadeloglasY
no b Y esuno/unadelog/las X
Conditions: same
Example: a Salamanca es una de | as ciudades
Effect: Salamanca BELONGS TO_CLASS ciudad
ciudad HAS INSTANCE Salamanca
Test 25- Italian
Score Test sentence
yes a X éunadeleY
no b Y éunadele X
Conditions: same
Example: a Pisa é unadelle citta
X=Pisa
Y = citta (town)
Effect: Pisa Proper Noun BELONGS TO CLASS cittAN

cittaN HAS INSTANCE Pisa Proper Noun

2.8 Undefined Relations: “fuzzynyms”

Last, it has been decided to distinguish a rest relation to cover al the cases in which aword should
be related to another one to be a part of the net but the relation has not been defined yet.
Fuzzynymy will hold when all tests above fail but the test X has some strong relation to Y till
works. A fuzzynum relation can hold between words with the same part-of-speech (FUZZYNY M)
or across part-of-speech (XPOS_FUZZYNYM).

2.9 Interlingual Relations.

As we have said before, a specific definition for interlingual relations is not necessary here, since
definition tests can be the same as the monolingual ones but using words from different languages
as parameters. A problem will be to test them, since only fully bilingual reviewers could insert e.g.
an English word in a Dutch test to compare it with another word.
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3. Definition of the initial subset of base concepts

The selection of the core subsets of words/concepts for each language and the definition of a
methodology to extend these subsets is a major concern of this task, as it is crucia to guarantee a
maximal quality of the final product.

The general characteristics of the final vocabulary covered in EWN should be the following:

1) First of all, it must contain al concepts needed to relate other concepts in the database, namely,
no semantic domain should be isolated.

2) There must be a high degree of overlapping across languages in the final multi-lingual WordNet.
It would be senseless, within a lexical multilingual project, to contemplate unrelated areas of the
lexicon for each language.

3) The database should contain all most frequent words in every language. An important part of the
effort when building a core lexical lattice for a language must be to include those words which
prove to be the more usual in current language use. For this reason one of the most important
aspects in selecting the first subset of “relevant” words should be considering corpus frequency
measuring.

4) Nevertheless, it should not be forgotten that individual wordnets are, after all, monolingual
lexical nets, and therefore language-specific lexicalization patterns for common concepts have to be
reflected in the database.

5) Specific terminology for some specialized semantic domain will be included, in order to test the
ability of the EWN database to be expanded in depth. The actual terminology that will be
inserted will be determined after concertation with the Interval project (which is involved in the
verification of terminology databases) and taking the test-corpora of Novell in consideration.

6) All the vocabulary of the Parole project will be included to facilitate the parallel usage of both
databases.

In order to optimize the relation between manual efforts and quality of the final database, it has
been decided to start building the wordnets with a nuclear set of so-called base-concepts that
should contain synsets with high positions in the hierarchy and/or high number of relations. Manual
efforts will be devoted to enhance the quality of relations among base concepts and to maximize
the overlapping between the set of base concepts for every language.

Base concepts have two essential properties:
- The words in that synsets are highly polysemous, they have vague and abstract meanings,
complex grammatical properties, low quality definitionsin dictionaries ...

- That synsets play an important role in the database; because of their position in the hierarchy, any
synset is ultimately linked to them.
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Although it is more difficult to establish accurate relations for such initial subsets, their quality has
a mgor impact on the quality of the whole database, as most of the other concepts are linked to
them. Thus, isolating them in a first step permits, as said above, to concentrate manual efforts
where automatic procedures are lessreliable.

The aim is to obtain high-quality subsets with a maximal overlapping between them, performing
manual verifications and interchanging subsets between sites to balance the initial wordnets of base
concepts in each language. Once this goal is achieved, it is possible to add other (more specific)
areas of the vocabulary, where automatic extraction methods are more reliable.

This methodology permits to obtain balanced, high-quality individual wordnets with a relative low-
cost in terms of manual effort.

The characterization of theinitial subsets involves two issues:

» The selection of base concepts (ideally language independent but in fact heavily language-
dependent)
» The definition of the subsets for each language covering these concepts.

As an operative criterion, the importance of a concept (that is, whether it should be a base concept
or not) must be related to the ability of using this concept as an anchor to attach other concepts to
its WN. Aswe said, thisis directly related to the number of relations the concept has and to a high
position of the concept in the hierarchy.

Following these criteria an initial experiment was carried on: each site was responsible for
generating a first subset of base concepts and for linking it to WN1.5. Then, an evaluation of the
outcomes for each WordNet and their intersections was made. We used that results to improve the
background methodology and design an adequate procedure for building the subset. This
methodology is presented in section 4, and the results of the procedure are described in section 5.

In the future each partner's Base Concept's subset will be extended making sure that criteria (1)
through (6) above are met. Methodology will vary depending on the site. In particular:

AMS:

1) finalize the base concepts

2) extend the base concepts top-down

3) extend the base concepts with most-frequent corpus words which are not part of selection yet
4) extend the base concepts to improve overlap with other sites

5) add typical Dutch lexicalizations

6) add missing Parole words

7) add terminology
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FUE:

1) finalize the base concepts

2) include base-concepts of other sites which missin our subset

3) map (2)-conceptsto WN 1.5

4) achieve work-in-progress automatic mappings of non-Base-Concept Spanish wordsto WN 1.5
5) link (1) through (5) subsets by hyperonomy-hyponomy relation

6) compare work-in-progress automatically-extracted taxonomies to those obtained by (5) in order
to correct mistakes and merge both

7) define ways of merging (5) to automatically-extracted taxonomies

8) merge them

9) build taxonomies extending gaps in Base Concepts

10) add missing Parole words

11) add terminology

PSA:

Extend the base concepts top-down

Include words used to define base concepts which are not present in the subset.
Extend the subset using the most frequent words in the Italian Reference Corpus.
Include base concepts coming from the other sites but absent in our subset.

Add typycal Italian lexicalizations.

Add missing Parole words.

Add terminology.

Finalize the base concepts.

N WDNE
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4. Determining the subset

After some prospects and initial experiments, the following methodology for selecting the subset
has been adopted. At the time of producing this deliverable, step 1 has been completed by all sites,
and the others are in progress.

Here we take account of noun relations; see deliverable D006 for asimilar procedure for verbs.

e STEP1: initial set of noun senses.

For each language an initial set of word forms - grouped in synsets - has been selected, according
to the criteria described in section 3. As the sources used in the different sites differ in coverage
and feasibility, this criterion has been individualy tuned for every specific language:

- Dutch: using the existing taxonomy as primary source, the synsets with most relations have been
selected, up to a 15% of total amount of relations. Specificaly, this means that all noun senses that
have more than 15 relations 965 senses) have been selected. This initial selection has been adapted
using the following additional criteria:

 the hyperonyms of theinitial selection with 15 or lessrelations .

» occurring in thefirst three levels of the database

* tops having more than 10 related senses at any level

» occurring more than 2000 times in a 42MLN text corpus and being a top or having more than
15 relations

Thefinal result isalist of 905 base concepts.

- Italian: We have extracted afirst list of approximately 300 “base concept” items for nouns (word
senses), covering nouns with 20 or more relations. We estimate that this first subset for nouns
covers approx. 41% of the total amount of relations (43,686) which have been extracted from the
whole set of noun definitions. The coverage of this set of base concepts is wider, i.e. 51%, when
considered with respect to the size of the fina subset of nouns which will be represented within the
EuroWordNet database.

- Spanish: two complementary sources have been used: 1) An extended taxonomy of Spanish
obtained from the monolingual Vox dictionary and 2) a manual trandation of the two higher levels
of WN1.5. We have aso used frequency counts of words in a) the definition (and example) field of
the monolingual Vox dictionary and b) a 3Mw corpus of Spanish. The criteria for selecting a
gpanish noun synset have been:

* Only words appearing as trandation of the two higher level WN1.5 synsets have been
considered.

» For these words, if the frequency as genus word in the taxonomy was greater or equal to 5 they
have been automatically selected.
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 |f the frequency as genus word in the taxonomy was less than 5, the word has been selected only
if the number of occurrences in the dictionary was 50 or more, or the number of occurrences in
the corpus was 100 or more.

The result of the selection has been 361 noun synsets and 104 verb synsets.
» STEP 2: adding missing genus concepts.

This first selection will be extended with all senses that are genus words of this selection but are
not yet part of the selection themselves, because they don't fit criteria used in step 1 (this step has
already been completed by AMS).

Note that this approach assumes that there are no idands in the hierarchy. All relations have to be
connected in a single hierarchy to guarantee that we are not loosing or missing chunks.
Alternatively, this approach is applied to al the chunks of a hierarchy and the mergeis taken.

e STEP 3: mapping senses to wordnet 1.5.

The augmented selection is then divided (for each language) into two different sets of synsets. set
A, including the synsets with direct equivalence with WN1.5 synsets, and set B, including the
remaining synsets. The procedure for splitting the selection depends, obviously, on the content of
the selection. In the case of the Spanish set, all synsets belong to A and B is empty. In the other
cases a manua assignment should be performed whenever possible, to build A (this step has been
completed). Remaining synsets form B.

A-subsets are interchanged between sites.
» STEP 4: comparing different languages to increase overlapping.
Set A for each language is extended by including - as much as possible - :

(i) Wordsfrom synsetsin B.

(if) Equivalentsto WN1.5 synsets that have been linked to every language but this one.

(iii) Most frequent words in monolingual dictionaries definitions.

(iv) Headwordsin monolingual dictionaries.

(v) defining words of a sense aready included in the first selection.

(vi) wordsrelated to the first selection by any of the defined semantic relations.

(vii) words in bilingual dictionaries.

(viii) words in available lists of basic words in the language (being the Parole lexicon a specia
case)

» STEPS. Distinction between first order and higher order noun concepts.
Sheffield will study to what extent it is possible to make a distinction between first-order and

higher-order noun synsets (states, events, relations, conditions) in WordNet1.5. If this distinction is
persistent at all levels we can split the A-lists (see above) into both categories.
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5. Base-concepts exchange

The am of this section is comparing the overlap of the first subset of major concepts for each
language. The first thing to be noticed is the differences in coverage in the three languages due to
the different criteria used to select the subsets:

Synsets words
AMS 1013 1173
FUE 362 625
PSA 336 294

As it can be seen there is a notorious difference between synsets and words in the case of FUE (1.7
words per synset). The reason is that the first criterion taken into account for Spanish has been
belonging to the first two levels of WN 1.5, therefore the first task done has been to assign by hand
a set of Spanish trandations to WN 1.5 top and top-1 levels. The rest of the criteria used to select
the final subset have been applied on this initial set. In the case of AMS and PSA the criteria used
basically consisted on selecting words according to their own pre-existing taxonomies, and then
mapping them to WN 1.5 synsets.

In the case of AMS and FUE the sources for comparison consist of a list of words mapped to WN
1.5 synset-identifiers. In the case of PSA, as explained in appendix |, it has not been possible to
reliably map Italian words to WN 1.5 synset-identifiers -only a list of equivalent English words is
supplied. This lists coincides with WN 1.5 synsets in some cases, but not aways. In order to
provide some data for comparison a procedure has been applied to map when possible these lists to
WN 1.5 synset-identifiers. 225 of the 294 Italian words could be mapped into 392 WN 1.5
candidate synsets -without any disambiguation . Hence the reliability of this mapping is of course
worse than that of the other sites (for this reason PSA figures are marked * in the table below),
but this way some approximate data for Italian can be provided.

The result of intersecting pairs of subsets is the following (notice that these figures correspond to
intersection of WN 1.5 synsets -not words) (see Appendix I11.4 for the intersection list of Spanish
and Dutch base concepts):

AMS FUE PSA
AMS 1013 101 *143
FUE 362 *42
PSA *392

The result of intersecting the three subsets is 25 synsets.

In the following, since calculations on the basis of PSA approximate data are not reliable, only
AMS and FUE data are compared.
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For AMS the percentage of synsets which intersect with FUE is 9.9%. For FUE with respect to
AMS it is 27.9%. Obvioudly this difference is due to the different size of the two subsets. The low
percentage of intersection is probably due to the difference in sources and approaches used by each
gte -as well as the different size of the subsets-. In fact, computing the intersection of the different
subsets and then extending each one to cover the union can be seen as an excellent way of
overtaking these differences, reaching a common subset covering a range of relevant concepts
much larger and more complete than those obtained by every site on its own.

As the main goal of this merging is to extend the local subsets in order to cover a common subset
of mgjor concepts, in the case of AMS its subset will be increased by 261 FUE synsets; and in the
case of FUE, its subset will be increased with 912 AMS synsets, thus resulting in a common subset
of 1274 synsets. If we took the approximate data for Italian as reliable, this common subset would
be increased by 207 new PSA-synsets, resulting in a final common subset of approximately 1500
Synsets.

An important issue will be checking the situation of the different subsets involved within WN 1.5
taxonomy. For doing so it has been computed the number of synsets of each language in relation to
WN 1.5 levels. As basdline for comparison we have chosen those synsets belonging to the
nouns.top file (i.e. WN 1.5 top concepts) as well as the direct hyponyms of these (i.e. top-1
concepts).

The following distribution has been obtained. It should be noticed that up to 96% of the synsets are
placed in the 4 highest levels of the hierarchy.

Depth 1 : 11 synsets
Depth 2 : 139 synsets
Depth 3: 178 synsets
Depth 4 : 274 synsets
Depth 5 : 24 synsets
Depth 6 : 2 synsets

Total: 628

The following results have been obtained for each base-concepts subset:

Spanish Mgjor Concepts:

Corresponding to a subset of the previous ones selected by applying the complementary criteria
(see Section 4). The same ratio (96%) of synsets placed in the 4 highest level of the hierarchy is
maintained. A closer view of these figures reveals that for Depth 1, 73% of the synsets are covered;
for Depth 2, 70%; for Depth 3, 53%; and for Depth 4, 54%. That seems to point that the

complementary criteria (number of relations and frequency) reinforces the higher levels of FUE
initia choice.
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Depth 1 : 8 synsets
Depth 2 : 97 synsets
Depth 3 : 94 synsets
Depth 4 : 147 synsets
Depth 5 : 15 synsets
Depth 6 : 1 synsets

Total: 362
Dutch concepts:

Due to the different way of selecting the subset the depth of the subset is clearly greater than in the
previous case. Only 30% of the synsets are placed in the higher 4 levels of the hierarchy. The rest
are spread over the whole hierarchy.

Depth 1: 7 synsets
Depth 2 : 41 synsets
Depth 3 : 88 synsets
Depth 4 : 169 synsets
Depth 5: 210 synsets
Depth 6 : 197 synsets
Depth 7 : 173 synsets
Depth 8 : 74 synsets
Depth 9 : 41 synsets
Depth 10 : 9 synsets
Depth 11 : 3 synsets
Depth 12 : 1 synsets

Total: 1013

Italian concepts:

In this case, 36 % of the synsets are placed in the first four WN 1.5 levels. The results are quite
similar to those of the Dutch case.

Depth 1 : 3 synsets

Depth 2 : 14 synsets
Depth 3 : 44 synsets
Depth 4 : 81 synsets
Depth 5 : 89 synsets
Depth 6 : 67 synsets
Depth 7 : 53 synsets
Depth 8 : 23 synsets
Depth 9 : 15 synsets
Depth 10 : 2 synsets
Depth 11 : 1 synsets
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Total: 392

In the following, results for the intersections between different languages subsets are offered.

Spanish-Dutch:

Most of the overlapping synsets belong to the higher level of the hierarchy, up to a 93%

overlapping for thislevel.

Depth 1:
Depth 2::
Depth 3::
Depth 4 :
Depth 5:
Depth 6:

6 synsets
36 synsets
24 synsets
28 synsets
6 synsets
1 synsets

Total: 101

Spanish-Itaian:

Despite of the lack of confidence of these results, involving Italian data the figures are quite smilar

to the previous ones seeming to confirm the results.

Depth 1:
Depth 2::
Depth 3::
Depth 4 :
Depth 5:
Depth 6:

2 synsets
14 synsets
10 synsets
13 synsets
2 synsets
1 synsets

Total: 42

Dutch-Italian:

The intersection in this case is produced at a different level of the hierarchy. Up to 40% of the
synsets are placed in the first 4 levels. An interesting point to notice is that, athough spread at

different levels there is an important gain (from 30% to 40%) signalling that higher levels are
preferred for intersection of major concepts.
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Depth 1 : 2 synsets

Depth 2 : 10 synsets
Depth 3 : 13 synsets
Depth 4 : 33 synsets
Depth 5 : 33 synsets
Depth 6 : 26 synsets
Depth 7 : 14 synsets
Depth 8 : 9 synsets

Depth 9 : 2 synsets

Depth 10 : 1 synsets

Total: 143
Spanish-Dutch-Italian:

These figures seem to confirm the trend. 92% of the synsets appear in the 4 higher levels of the
hierarchy.

Depth 1: 2 synsets
Depth 2 : 10 synsets
Depth 3 : 4 synsets
Depth 4 : 7 synsets
Depth 5: 1 synsets
Depth 6 : 1 synsets

Total: 25

A neat conclusion of these figures is that most of the common concepts are placed in the highest
levels of WN 1.5. This result comes evidently from the fact that Spanish concepts are placed due to
the way of selection in these levels. But intersection between Dutch and Italian seems to confirm
this trend. As one of the main criteria for extending these initia subsets (see Section 3 above)
consists of covering for each language the base concepts of the others, FUE and PSA should make
an important effort in order to incorporate AMS concepts. The fact that most of the base concepts
are high in the hierarchy will imply that most of this task will be carried out in a top-down fashion.
We think that this procedure will make the task easier to perform. In the case of AMS the situation
is the opposite: most of its synsets are placed in intermediate levels, so the extension should be
performed both top-down and bottom-up. The increase of difficulty in this case will be lightened by
the fact that the number of base-conceptsto incorporate is clearly lower.
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6. Experiments

6.1 Introduction

Some multilingual experiments have been carried out in order to foresee the problems we will face
when building the language-specific databases (i.e. when extracting relations) and mapping them to
WN1.5.

The purpose of the experiments was twofold:

* To determine the best approach for the different resources and starting points
* To explicitly define the relations and the coverage of the database

We agreed on limiting the scope of the experiments to three middle-size domains.
FOOD&DRINKS, INSTRUMENT and FEELING. These fields provide a great variety of
semantic relations, cover both physical and abstract concepts and were suposed to arise most of the
problems we will find when trying to extract semantic relations from sources and to attach words
to aready existing or new synsets. Experiments were planned to cover most of the semantic
relations defined in section 2 although most efforts in the initial experiment focus on the notions of
synonymy and hyponymy.

The main issue along the extraction process has been to distinguish between synonymy and
hyponymy/hyperonymy relations. By definition, distinguished senses cannot be synonymous.
However, across dictionaries and databases we see that the sense-distinctions vary considerably.
Especidly in the case of sense-broadening or sense-specialization we see that the sense-distinctions
may be disputable. A word such as clean in WordNet1.5 is differentiated with respect to the kind
of dirt or pollution that is removed, whereas it has only a single meaning in the Dutch source. Such
minimal variation in the denotation of meanings can be considered to be synonymous. |If we widen
the notion of a sense (either by grouping senses or by grouping variants) the synsets will become
bigger, which may have two different side effects:

the merged senses have different hyperonyms
the merged senses have different groups of hyponyms

Multiple hyperonyms may have three different interpretations:

* the hyperonyms are synonymous and there is no problem for merging them.

» the hyperonyms are non-synonymous but compatible. They reflect different perspectives of
classifying the same thing. These can be stored as conjunctive hyperonyms in the database.

* the hyperonyms are non-synonymous and incompatible. They reflect a different denotational
range of things to which aword can be applied.

Only inthe latter case we have to decide whether they represent different meanings or a denotation
range represented by a digunctive range of hyperonyms. Although recurrent patterns of digunct

LE2-4003 EurowWordNet



EuroWordNet deliverable dO05: Definition of the links and subsets for nouns 63

hyperonyms can be dealt with automatically, in other less frequent cases we have to decide this
manually or by comparing the wordnets.

The merging of hyponyms can lead to problems as well. Even though the sets of hyponyms are to
some extent classifiable by a unified synset, there still remain cases where one of the variants in a
synset can be used to name only a subset of the hyponyms and another variant can only be used to
name another subset. In the case of a merge of hyponyms we have to decide whether these
denotational differences of the variants in the synset are pragmatic differences in the use of these
words or genuine differences in the denotationa range. In the latter case the application of the
substitution test of one variant with a particular group of hyponyms leads to semantic non-sense,
whereas in the former the violation of a substitution test is weaker, e.g. the intuition is “unlikely” or
“unclear” rather than “no”.

There will be cases where one would prefer to keep the members of a synset (which are fully
equivalent in denotation) separate from near-synonymous cases where the denotation varies alittle
but not sufficient to make it a separate meaning. For these cases we use the relation
NEAR_SYNONY M between synsets. The implication is that the denotational variation is reflected
by a separate sense, but the closenessin meaning is expressed by the explicit link.

6.2 Major conclusions

These are the main general conclusions that can be drawn from the experiment:

I. In many cases, there are no automatic techniques available to make solid distinctions between
synonymy and hyponymy. Semi-automatically enlarging the synsets leads to the merging of
hyperonyms and hyponyms, which is intuitively not correct. Synsets can be enlarged either by
looking for different synonymous words or by merging senses of single words.

I1. Automatic techniques currently available to build taxonomies, which include automatic word-
sense disambiguation, are still not fully reliable. Nevertheless, a manual selection of the
appropriate intermediate nodes on automatically derived taxonomies leads to good results.

[11. Most problemsinvolved in both (i) and (ii) seem to occur at the higher, more abstract levels.

IV. Most of the information extracted consists of hyperonymy-hyponymy relations. FUE, for
instance, has extracted the following number of relations for the subsets of the experiment:

“Hyponymy synonymy antonymy involv part-of set-of made-of
food& 3339 105 0 68 40 10 33
drinks
instrument | 568 28 0 97 1 14 0
feeling 632 33 1 4 0 1 0

V. automatic mapping of particular-language synsets to interlingual WN1.5 has to deal with a
variety of problems, mainly due to polysemy, the linguistic coverage of the sources used in the
task (namely, bilinguals and WN1.5), and the structure of WNL1.5.

On the basis of these results we decided to work aong two lines: (i) manua encoding of the
relations for the base concepts, and (ii) (semi-)automatic procedures for the more specific levels.
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In this way we make sure that we reach maximum consensus and compatibility at the highest levels
of the hierarchy, where relations are most complex and the resources are least reliable, whereas we
can apply the automatic techniques to the more specific levels where they are more succesful. We
decided to extend the experiment to the base concepts which will be divided into larger semantic
clusters. The problems and solutions encountered will be discussed across the sites. For the
automatic procedures we will exchange the definition patterns and the heuristics for interpreting
these in terms of the explicitly defined relations. Likewise, we ensure that we are using the same
ideas and interpretations across the sites.

Next sections summarize the problems that have been detected in the experiments at each Site.
See Appendix Il for adetailed description of the individual experiments.

6.3 Result of experiment for Dutch

The general conclusion is that the Vlis (Van Dale database) relations can be taken as a starting
point for deriving the EuroWordNet database. Where possible this information will be improved

by:

»  extracting additional information from definitions
e using the bilingual dictionaries
*  comparing wordnets cross-linguistically

Special attention will be paid to relations which are unreliable or ambiguous, such as associatives of
which we know that they may have lead to wrong decisions. Furthermore, some relations are
missing in the Vlis database and have to be derived by systematically looking for patterns
expressing it.

In general we can apply the following techniques for improving data and adding links:

» extracting definition patterns and structure for relevant relations.

 check for the badly motivated endsin Vlisrelations.

» check frequent combinations of hyperonyms for synonymy, digunct or conjunct interpretations.
If diguncts are too extreme the synsets have to be differentiated again. Since multiple
hyperonyms are not allowed in VLIS in our case we have to find these multiple cases by:

* looking for deviating and coordinated genus words in definitions
. looking at other senses

e checking the association and reference relations

*  enlarging the synsets with bilinguals

» |ook for phrasesin definitions to find missing children

» |look for top-concepts to find potential combinations of hyperonyms

* look at classificationsin other sourcesto find alternative hyperonyms

* generate synsets using bilingualsto find new synonyms

» check the different meanings of the entries by looking for frequent pairs of hyperonyms that are
applied to different meanings of the same word.
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The extraction of information from the definitions was done in an experimental way, but have
shown that many regular patterns can be found that provide additiona information. This
information is certainly useful provided of course that it is clear what we are looking for and what
the implications are.

6.4 Result of experiment for Italian

Our starting point was to isolate the Italian data relevant for the selected taxonomies for the noun
concepts represented by: food, instrument, feeling. This was done by scanning our source data to
identify the set of lexical items belonging to each taxonomy; constructing word taxonomies and
frequency lists for the genus terms; organizing the data into synsets; building the synset hierarchy;
identifying other semantic relations apart from hyperonymy/hyponymy and synonymy. Using the
methodology described in the Appendix, semantic sets of items were constructed as follows:

Feeling: approx. 700 word senses
Food: nearly 1000 word senses
Instruments; over 1000 word senses

The main problem we encountered when attempting to construct synsets from our data was that
our word taxonomies are based on I S-A links between word instances. But the scope of the project
is to construct a concept hierarchy. This means that the hierarchical word taxonomy must now be
integrated and expanded in other directions by data on synonymy and on other kinds of semantic
relations. The different relations that can be constructed have been described in Section 2 above.
This work implies a complete reconstruction of our word taxonomies as we begin to structure
them into a network of relations between concepts rather than a simple hierarchy of instances.
While, on the one hand, we have a smplification or flattening of our vertical taxonomies, on the
other, we have afar more complex structure on other axes.

We would like to stress here, however, that while section 2 defines the global model of al the
relations that can be implemented in EuroWordNet, it is obvious that not all relations can be built
for each synset, nor can al relevant relations be extracted from our source data. In any case,
following the WordNet philosophy, the core of the multilingual semantic network that we are
building is congtituted by the synsets. For this reason, the starting point for our work in the
experiment was the construction of the synsets for the three selected semantic fields, and their
hierarchical structuring. The source data for our synsets is a combination of data from monolingual
machine dictionary synonym fields and from a synonym dictionary, integrated with data from
monolingual synonymical-type definitions, and the semantic indicators in the bilingual LDB
(Lexical DataBase). All the data, in particular that derived from the two latter sources, is extracted
automatically but must be revised manually.

Very briefly (and ssimplifying), the procedure for constructing the synsets thus operatesin 3 steps.
1. Explicitly tagged synonyms contained in the machine-readable dictionary entries, and synonym
dictionary are grouped to form afirst proposal of synset The output is revised manually.

2. Candidate synonyms extracted from synonym-type definitions are associated with al members
of the synset under construction. The output is revised manually.
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3. Each candidate for the synonym set is searched in the bilingual dictionary: semantic indicators
and trandation equivalents are associated. The output is revised manualy.

The manual revision at the end of each stage is essential: our source dictionary data is not (as
dictionary data never is) totally precise in its sense distinctions; sense shifting is inevitable and
cannot be left uncontrolled. In particular, the boundaries of the individual synsets are often difficult
to define precisely, in particular when dealing with data on abstract concepts.

We give here an example of how using this procedure we build a synset for the concept
represented by the Italian word “ansi@’ (anxiety).

Step 1 automatically gives us the following set of items:

ansiat++, angeta, affanno++++, ambasciat++, travaglio+, timoret++, inquietudine+, penat+,
apprensione, trepidazione, angoscia, /dolore+, tormento+++, afflizione++, strazio+, patimento,
tristezza+, accoramento+, supplizio, sofferenza, maliconia, martirio, tortura, .........

(where + denotes repetition)

This example shows why revision even of explicitly tagged synonyms is necessary. At a certain
point (instanced by “pend’) there is a shift in meaning from the general idea of “anxiety” to that of
“sadness/suffering”. The synonym chain is thus interrupted manually at “angoscia’ and, selecting
the best candidates, we thus have afirst synset proposal of:

ansia, ansieta, affanno, ambascia, travaglio, timore, inquietudine, apprensione, trepidazione, pena,
angoscia

In Step 2, we automatically associate terms extracted from synonym type definitions for these
items:

angoscia, disagio, patimento, fatica, preoccupazione, cura, struggimento, ansia, pena

of these nine items, “angoscia, preoccupazione, cura, struggimento, ansia’ were accepted in the
revision stage as belonging to the synset in construction, which becomes:

ansia, ansieta, affanno, ambascia, travaglio, timore, inquietudine, apprensione, trepidazione, pena,
angoscia, preoccupazione, cura, struggimento.

In Step 3, we associate semantic data from our bilingual dictionary with these items and at the
same time read the trandlations:

ansa No semantic indicator; anxiety

ansieta:No semantic indicator; anxiety

affanno: No semantic indicator; anxiety, worry
ambascia: Not in bilingual

travaglio: No semantic indicator; anguish, distress
timore: preoccupazione; fear

inquietudine: No semantic indicator; anxiety, worry
apprensione: No semantic indicator; apprehension
trepidazione: Not in bilingual
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pena: angoscia; worry, anxiety

angoscia: No semantic indicator; anguish
preoccupazione: inquietudine; anxiety

cura: No direct tranglation

struggimento: No semantic indicator; yearning

The only relevant semantic indicators found are “preoccupazione, angoscia, inquietuding” (words
aready present in the synset). In the manual revision stage, the trandation equivalent data is also
considered in order to help confirm the inclusion of an item in the synset under construction. It was
noticeable that 7 items were tranglated by worry and/or anxiety:

ansia, ansietd, affanno, inquietudine, pena, preoccupazione, inquietudine
These were immediate candidates for the synset.

“apprensione”’, trandated by apprehension, was aso considered immediately relevant.
“timore’, “struggimento” and “cura’ were excluded as clearly belonging to different semantic
fields.

On the basis of the trandation data, “travaglio” and “angoscia’, trandated by anguish and/or
distress, wereinitially considered to be potential members of another synset.

However, when an attempt was made to map our data to WN1.5, we found that “distress, worry,
trouble” isasynset in the “feeling” taxonomy, with “anxiety” asits direct hyperonym.

The final synset:

ansia, ansieta, affanno, inquietudine, pena, preoccupazione, inquietudine, apprensione, travaglio,
angoscia

is thus mapped to WN1.5:
distress, worry, trouble

The main problem, however, is not the construction of the synsets, or even the association of other
kinds of semantic relations with the synsets, but the structuring of this data in taxonomies. The
experiment has made it very clear that while it will be possible to implement automatic procedures
for much of the individual synset construction, with just the need for a manual revision at the end
of each step; the construction of the synset taxonomy will have to be performed to a large extent
manually, and will be subject to constant revison. Again, this is particularly true for the abstract
data.
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As was to be expected, our three separate semantic sets behaved very differently for the
construction of synsets. By far the most difficult task was represented by the set of abstract
concepts belonging to the domain of “feeling”. Italian tends to be particularly rich in words to
express sentiments, and to make very subtle sense distinctions. This has meant that the “feeling”
synsets tend to be large but that their construction is not easy; the data has to be evaluated very
carefully and there is the danger of subjective decisions. One useful test when deciding whether a
candidate belongs to a given synset or not is to examine the trandation equivalent; if the trandation
equivalent for the doubtful item is very different from the trandations of the other items in the
synset, then it is likely that this item does not belong to the synset under construction. On the
opposite pole, the set of items for “food” contained very little synonym data; most of the synsets
constructed contain just one member. Only towards the top of the taxonomy we do find some
examples of synsets with multiple members. This was to be expected; most words describing items
of food are very specific and there is little redundancy in this area. With respect to the phenomena
of synonymy, the set of “instruments’ is midway between the two extremes represented by
“feelings’ and “food”. As described in the Appendix, the major problem encountered in the
construction of the synsets in this set was that of circularity at the top level. The differences in
behaviour of the three semantic sets of data with respect to other kinds of semantic relations is
discussed in the Appendix.

The clear differences between the three sample sets of data meant that they have been very useful
for experimentation; we are optimistic that the strategies adopted and methodologies studied to
handle the case study data will be easlly extendible to cover the entire subset of word senses on
which we will build our WordNet.

6.5 Result of experiment for Spanish

Since FUE's approach largely relies on both automatic mapping of Spanish words to WN1.5
synsets and automatic building of taxonomies, which will merge to give raise to the final lattice,
experiments have been performed in order to both evaluate the behaviour of the automatic
taxonomiser and check the accuracy of automatic mappings to WN1.5. The latter is also going to
be useful to foresee the problems that any partner, regardless of the particular approach, is
eventually going to face to map their wordnets to WN1.5.

Automatically-extracted taxonomies have proved to give often noisy results in the upper nodes -
namely, mistakes on genus sense disambiguation. Nevertheless, they are reliable from middle-level
to bottom nodes. The result is that, for instance, when building the taxonomy of ‘feeling, lots of
mistakes occur around this precise node, but when manually picking some nodes which are obvious
feeling'-hyponyms (such as anger, pleasure, happiness or so0), these nodes happen to be
productive, and their hyponymy chains largely correct. The obvious procedure to follow seems to
be, instead of tracing hyponymy chains from ‘feeling' itself, to pick its approppriate hyponyms, get
their taxonomies, and link them to ‘feeling'.

On the other hand, mapping to WN1.5 is made via bilingual English-Spanish and Spanish-English
dictionaries by using different criteria (monosemy or polysemy of the words, one or severa
trandations in bilingual, presence of the word in one or various WN1.5 synsets...). Tests made on
the automatic mappings obtained via each of the different criteria used give for the criteria which
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came to be trustworthy results which range between the following values (depending on the
criteria):

correct mappings. from 86 to 93%

incorrect mappings: from 2 to 7.5%

doubtful (mappingsto a'close’ meaning): from 1.3 to 6.7%
mappings to a more general synset: from 0.4 to 2 %
mappings to a more specific synset: from 0.7 to 4.7 %.
(see appendix |1 for details)

These are the main sources of incorrect mappings.

(i) polysemy, either in Spanish (SP) or English (ENG), or in both, complicated by the fact that
sometimes it is not reflected in bilinguals and/or WN1.5. As an example, SP 'divio' (“get rid of a
burden or load”) was mapped to WN1.5 “lightening” (“change to a light color”). The source of
the error is the fact that SP-ENG bilingual trandates “alivio” to “lightening”, and “lightening” is
polysemous (“change to alight color” + “get rid of aburden” + ...). Moreover, thereisno entry in
the ENG-SP hilingual for “lightening”, and WNL1.5 only bears “lightening” in its “change to light
color” sense. Thus not only we got an incorrect mapping but we aso have no chance of getting
the correct one -nor automatic ways of detecting both mistakes. Different combinations of
polysemy with gaps in both the sources and WN1.5 isthe main cause for fully incorrect mappings.

(i) a related source of non-correct mappings is what is sometimes called polymorphysm, that is
some 'weak' polysemy occuring when a word shows various dightly different meanings tightly
related one to another, as what happens with 'swim'’ as either a sport or a plain entertainment. Asin
(i), thisfact interacts with gaps in sources and so, giving raise in this case to mappings which can
not be considered neither completely wrong nor completely correct but more or less ‘around’ the
concept, as that of SP “bafio” (trandatable to “swim”, but doubtfully in its sports sense) to WN1.5
“swim” in the sense of “sport”.

(iii) differences in granularity in the lexicalisation of concepts is the main cause of mappings to
either the hypernym or an hyponym of the correct synset. When English is more granular than
Spanish too specific mappings may occur -and the other way round. For instance there is no
precise Spanish word for English 'hug' (which is hyponym in WN1.5 of 'embrace); the fact that
ENG-SP bilingual trandates 'hug' to 'abrazo’ (which isamore general concept) causes the mapping
‘abrazo’' to WN1.5 'hug’, when the correct mapping would be 'abrazo’ to WN1.5 ‘embrace’. Astold,
the reverse case causes mappings to too genera concepts -e.g. SP 'colada to ENG 'washing’,
being a'colada something more specific than a'washing'.

(iv) last, some errors are ascribable to formal properties of MRDs, namely different types of either
typing mistakes or non-systematicity in the coding of information.
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Appendix I: Extraction of base concepts

|.1 Extraction of Dutch subset

The Van Dale database Vlis is different from