a good perspective and a good practical basis for

Deﬁnmg Verb Semgntlc clas_ses the extraction and for the organization of lexical
for French and their semantic data.

. . We have substantially reformulated B. Levin's
characterlzatlon system in order to avoid a number of difficulties
Patrick Saint-Dizier inherent to her approach, which do not seem to. us

to be central to her system (as she recognizes itin
recent discussions), and to make the system more
declarative and more usable in NLP systems. In-
stead of considering the alternation system of B.
Levin, we have reformulated this notion into a
more declarative one: the context system. Then,
we can assign teach verb-sense the set of syntac-
tic contexts it accepts. Bgyntactic context we
mean a set of distribution frames (a frame may
include several distributions) where the category
and some additional syntactic and semantic infor-
mation is used to describe the nature and the form
Abstract of the possible complements and the subject of a
In this dOCUment, we first show how verb semantic verb. This is presented in (Saint_Dizier and Mar-
classes can be formed from syntactic descriptionsrafa 96) (and also at the last ACH-ALLC confe-
(called contexts) realized in a way close to B. rence). We now show how this system is used to
Levin's work. The verb class system we obtain for construct semantic verb classes and how semantic

French is radically different from the system ob- jnformation can be associated with these classes.
tained for English. We explain why and what kind
of additional criteria (thematic grids) should be
used to get a class system which has the goo
properties of the English one. The different soft-
wares that permit this classification are presented.
Finally, we show that verb semantic classes is a
powerful means for organizing the various seman- . g -
tic information related to verbs, useful in NLP (This is not a surprising result). A verb with diffe-

S ; rent senses appears in different classes. We, in
applications. We show how various, coherent se-

; . dfact, consider that a class could define the ‘boun-
mantic or conceptual systems can be associate N .
) ) X o daries’ of a verb-sense and could therefore intro-
with these verb classes: selectional restrictions

thematic grids, aspectuality, and the Lexical Con- duce adata-driven’ way of defining polysemy for

verbs.
ceptual Structures (LCS). Classes produced are very different from the En-

] glish ones. We have, on the one hand, very large
1. Introduction classes of verbs, where verbs are not necessarily
This work is primarily based on B. Levin's work  semantically related (subsets of semantically rela-
(Levin 93) for English, where she shows that the ted verbs are observed), and on the other hand,
SyntaCtiC behavior of verbs is essentia”y prediCt- very small verb C|assesy with verbs having very
able from some aspects of their semantics. By close meanings. We also get classes with different
syntactic behavior, she means the way argumentstypes of verbs, often accepting few contexts. In
are realized in a Syntactic form with respect to the genera| the more contexts a class is based on, the
predicate, how they can move (e.g. to define erga- petter its quality is. Good results are obtained with
tive or passive forms) and when they can be dele- cjasses associated with at least 5 contexts. The
ted. These movements and deletions are calledglobal semantic relatedness is about 61%, which
alternations. Itis important to note that the opera- js not very good. This rate has been Computed
tions described by amternations are strictly lexi- from a WordNet classification (Fellbaum 90) that
cally-based (therefore they do not include Wh- or we have realized following the principles of
NP-movements). WordNet for English and using exactly the same
Although B. Levin's work correspondsto a certain verb-senses. This is due to the fact that in French
level of granularity in the linguistic description \ye have less contexts than there are alternations
which has a certain degree of stability, we do not jn English. It is therefore not surprising that they
think that it really introduces a new level with a form a less dicriminatory system w.r.t. verb class
theoretical status in syntax or in semantics. Rather, formation. Also, our contexts do not contain se-
we consider this work as a very useful, practical mantic information (as those of B. Levin’s do).
and relatively comprehensive one, which can form we have realized a detailed analysis of the results
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2. Verb classes
dVerb classes are formed out from verbs having
similar sets of contexts by specific software in
Prolog that we have defined. For about 1700 usual
verbs of French, we obtain about 400 verb classes



in order to be able to improve the classification manual tasks, so that they can be reproduced for
system, so that we can obtain, on an as automaticother subsets of verbs, of general purpose and
as possible way, semantic verb classes of a qualityrelated to technical domains, and also for verbs of
equivalent to those obtained by B. Levin for En- different languages.

glish. We will consider 2 principles: the taking

into account of a few exceptions (which slightly 3 gemantic characterization

improves the quality of semantic classes), and the hg |55t point of our research is to show that the
introduction, step by step, and on a global basis of yery semantic class system is a very powerful
very general purpose semantic criteria. system for organizing lexical semantics data, be-
We have first conducted a second experiment gjges the well-known essential lexical semantics
yvhere, similarly to B. Levin, we allow exceptlons_ relations such as isa, part-of, synonymy and oppo-
in classes. To be more precise, we allow verbs in sjiions. These relations are essentially paradigma-
a given class to have one context more or less thanc whereas the relation introduced by verb classes
the set of contexts established as the norm of the;q essentially analytic.

class. This flexibility can be adjusted to only those | 5 first stage, we have constructed verb semantic
contexts estimated to be less important. Besides|asses that can be grouped into families such as:
allowing the grouping of verbs which have very e ‘say’, ‘manage’, ‘transfer of possession’, ‘mo-
close syntactic behaviors, this flexibility also al- ement’ and ‘psychological’ verb families (Saint-
lows us to weaken the effect of possible judgement pjzjer 95). These families are more general than
errors in the construction of the list of contexts hose introduced in B. Levin's classification. With
associated with every verb (in some cases, itis N0ty yerh sample, we have identified so far 16 verb
very easy to say if a verb definetely accepts a gypjlies. These families can be further decompo-
context or if itis just a marginal use). In this case, seq into sub-families according to precise criteria

we obtain slightly better results, in particular for rg|ated to the semantics of the class. For example,
the smaller classes which are now larger and haveye nave the sub-family ‘transfer of possession

a size which can really be considered as that of ayiih retro-transfer of money’ a subclass of the
class. Larger classes have not changed much. Wemily of transfer of possession. A subfamily con-
now need to elaborate criteria for decomposing (ains’several verb semantic classes. This decom-
these classes into smaller units where verbs arénosition introduces an isa hierarchy, represented

semantically related. , _ _as a directed graph. We can then associate with
There are two basic sources of information which every family a set of semantic information (such

can be considered to decompose these latter claszg gelectional restrictions, fragments of thematic

ses: selectional restrictions and theta-grids. The grids and LCS-based primitives) which is inheri-
most reliable and relevant system are theta-grids, ;g by the subfamilies and the verb semantic clas-
for which we have defined reIativer fing-grained ses. Then, at the level of each subfamily (and next,
theta-roles (Pugeault et al. 94), inspired from ey semantic class), we can associated more pre-
(Dowty 91). We have decomposed these larger cjse or additional semantic information. This is not
classes into smaller units based on the contents ofypy easy task: it requires the introduction of various
thematic grids: e.g. the presence of a localization semantic elements related to different ontological
(spatial, temporal or abstract), of a means or of an gimensions. So far, we have sucessfully decompo-
incremental beneficiary theme, etc. We then ob- seq and described the family of transfer of posses-
tain a set of verp semantic c_Iasses compgrable sjon (the ‘say’ family is in progress). This work
the results obtained for English by B. Levin. No- 55 then been confirmed in most of its aspects (and
tice that thematic grids alone (i.e. without con- extended, e.g. to identify prototypical verbs) by
texts) would not have been sufficiently discrimi- psychological experiments carried out on a quite
natory to construct verb semantic classes, since|arge population of children (10 years old) and
there are hundreds of verbs with e.g. a volitional 5q,its (students) (Dubois and Saint-Dizier 96).
agentand a general theme). _ The introduction of fragments of LCS repre-
We have exte_nded our classmcatlon.system N sentations (represented by typed-lambda expres-
order to take into account these basic semanticsjons where underspecified elements are in the
criteria. We then get much better classes, which gcope of a lambda-expression) is of much interest.
can be hierarchically organized (an evaluation has st it shows us how a verb sense can be construc-
been carried out and is given in (Saint-Dizier eq from more generic and abstract senses speci-
95b).) A global result of semantic relatedness of figq at the level of families and subfamilies. Next,
89% is obtained. There still remains some work to i jntroduces methodological elements to define
be done by hand to go beyond this rate, in order t0 aqgitional primitives, central to a family, in the
deal with exceptional verb behaviors and with gpjrit of those already defined in the LCS. Finally,

verbs which have been misplaced for various rea- it shows the limits of the LCS and opens research
sons. We have identified a few methods for these yirections on a concrete basis.

241



4. Applications Saint-Dizier, P., Marrafa, P., Constructing a
In terms of applications, the first point to mention knowledge base for describing the general se-
is the classification programmes we have defined ~ mantics of verbs, in vol. 6 of ‘Research in
and the methods defined around them, their usein ~ Computing for the Humanities’, Oxford Univ.
different situations and languages, and the me-  Press, 1996.

thods to use for the tasks which cannot be done onSpeas, M.J., Phrase Structure in Natural Langua-
an automatic basis. ge, Kluwer Academic Press, 1990

The second point is the creation of a quite large

lexicon for French of predicative forms with a

graphic interface that allows users to navigate in

the semantic verb classes and to have access to the

different semantic forms. This lexicon is associa-

ted with parametrized procedures that allow the

construction of a sublexicon from that lexicon,

specifically designed for an application. This lexi-

con can also be used for teaching purposes.

The last point is the use of this lexicon in informa-

tion retrieval applications where we want to be

able to extract structured information (predicates

and arguments) and to be able to represent itin a

generic way (using LCS, for example, combined

with a few ontological elements). Such an appli-

cation has been successfully carried out (Pugeault

et al. 94) for the French National Electricity com-

pany) and has been evaluated in depth.
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