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Abstract

In this paper describes the effects of the evatubitan Italian dependency grammar on a task dfilmgual FrameNet acquisition. The

task is based on the creation of virtual Englistidn parallel annotation corpora, which are thignad at dependency level by using
two manually encoded grammar based dependencyrpavge show how the evolution of the LAS (Labefthchment Score) metric

for the considered grammar has a direct impathemuality of the induced FrameNet, thus provimag the evolution of the quality of

syntactic resources is mirrored by an analogoofuéen in semantic ones. In particular we shovt traimprovement of 30% in LAS

causes an improvement of precision for the indwesdurce ranging from 5% to 10%, depending onythe of evaluation.

element realizations.
1. Introduction

Since at least two decades a number of methodsteare F'om a technical point of view our implementatiditiese
experimented to acquire lexical resources. In mzases assumptions will require the following components:
they are used to derive manually coded semantic
information from languages with a rich repositor§ o
resources (typically English) in favour of langusder (we used SYSTRAN);

which no effort of manual coding was envisagede Trtost * A dictionary based translation system from Souece t
populated examples in this direction are probabtydMet Target ~ (we  adopted ~ our bilingual
and FrameNet. A number of such approaches reti¢be dictionaries:310.000 entries for EN<->IT);

capability of parsing sentences in one or more uaggs. * Two dependency grammars, for Source and Target
While there are relatively well known standardshomv to (we made use of Xerox XIP Itall_an and English
evaluate the results of these experiments, it iseemely grammars (Mokhtar et al., 2001), in the context of
rare to find informatiorabout the impact of the quality of the CACAQ project); , o

the adopted grammars on those same experimiertisis * A component of word sense disambiguation (see
paper we will describe the effects of the evolutifran below); ,

ltalian dependency grammar on a task of multilaigu » Acomponent of word sense clustering (see below).
FrameNet acquisition. We will show how the evolutiaf
the LAS metric for the considered grammar hasrecti
impact on the quality of the induced FrameNet, thus
proving how the evolution of the quality of syniact
resources is mirrored by an analogous evolution in
semantic ones.

» A machine Translation system from Source to Target

The proposed methodology is based on the followtags:

1. Identify the most probable Italian candidate dor
given English lexical unit;

2. Translate all available English examples indta|

3. Parse the English examples in order to idertiéy
semantic head of any realized frame element;

2. TheApproach 4. Parse the ltalian translation and identify tlead

Our approach to Italian FrameNet Induction is désedl in associated to the frame in the Italian exampleels w
details in Dini & Bosca (2009) and briefly descidbleere as the head of frame elements.

for the sake of completeness. Its crucial assumpisathat 5. Store the relation between the head and the
frames and frame elements are constant acrossdgegu dependant identified in the ltalian sentence as
(Lénneker-Rodman, 2007). While that assumption migh valence information.

be questionable for some elements describing very
specific, domain-dependent situations, here itssumed
correct for the general situation of a languagel iaras
been validated in projects such as SALSA (Burchatrdt.,
2006).

A second crucial assumption is that machine tréinsia

systems are currently able to produce correct fatioss, basic ingredients are the same, i.e. parsed steufdiuboth

if not of entire sentences, at least of parts ehthOn the source and taraet corpora and a word alignmenesytitat
basis of this assumption, it should be the casé tha g P g

) : might exploit a bilingual translation component.\wé&ver,
FrameNet English examples (annotations) transiateca . 9 P Diing . .p
. : it is worth to point out some differences:
target language retaisome syntactically correct frame

As it can be noticed, Our work is closely relateithvithe
ones of Pado and Pitel (2007), Pado( 2007), Toaell
Pianta (2008), as they all try to automatically chroe
frames and frame elements information by producing
automatic annotations of parallel corpora. In bratkes the



The goals of those works is to obtain FrameNetll relevant translated examples we proceed toepaosh

annotated corpora in the target languages. Ousource and target examples in order to identify assein
goal is rather to obtain “abstract” assignmentsheads of realized frame elements. Source exampies a

of frames and frame elements (with their
syntactic valence) to Italian words, without
producing an annotated corpus.

parsed because we need to identify with preciston t
semantic head of the constituent triggering thené&a
element assignment. Once this is identified, itagslated

Our approach does not need parallel bilingualinto Italian and a semantically matching elemenbdked

corpora. On the contrary we exploit a reliablefor. Again, asemantically matching elemeistan element
Machine Translation system, as well as awhich is either identical to one of the availalsknslations

bilingual word-to-word translation system.

grammars, rather than phrasal grammars.

More similarities can be found with works on Chiges

or which can be related by the semantic clustering

Our approach is entirely based on dependencprocedure we mentioned in the previous section. The

following is an example of a simple matching:

in the resolution of a [foreignpolicy[sv2] |ssud

BiFrameNet (Fung and Chen, 2004), which map FrarheNddispute{sv1] quarreind
entries to the HowNet resources by using bilingualnella risoluzione di unadisputa[svl] di politica[sv2]

translation dictionaries. Our methodology diffen®nh
such approach in that we do not use an alreadyablai
semantic net for linking FrameNet entries, but ather
induce a brand new FrameNet. Moreover our spefoifias,
is, again, the induction of Italian valence elersetat be

straniera.

with relevant semantic dependencies in a simplified
COLLN format:

used in conjunction with dependency grammar$s For ei gn 8 MOD
Nevertheless, we recognize that the BiFrameNet plam |7 Pol i cy 8 MOD
gathering technique deserve further attentionferfollow L8 D spute |3 MD
up of our work..

Finally, Crespo and Buitelaar (2008) propose a oe:for

performing frame assignment to Spanish words in [@z Di sput a 14 ARG
medical domain by using domain corpora and mapping8 D 17 MOD
via EuroWordNet. Their techniques seem to be quité2 Politica |18 ARG

accurate in detecting frame based correspondemeesg
different words , thus disambiguating among diffeére
word senses and providing correct frame assignrii¢iti.
respect to the work described in this paper, howdkeir
investigation does not address neither the issyalehce
induction nor the one of example annotation.

If the matching has success, then we are in aipodib
compute hypotheses about the valence of the thaxjetl
unit. This is an example of acquired valence fer Ithlian
verbfornire as a translation of the lexical usiipply.vin
the frameSupply:

2.1 Trandating thelexical unit
Translation of lexical units associated to a frame

achieved via bilingual lexicon access. It is welbkvn that

this kind of technique generates many translatio

alternatives (Curtoni and Dini, 2006) which reflatieast

the semantic ambiguity of the input word plus, ianp

cases, the set of synonyms of the target word.

As our methodology is based on translation of exasp

we apply a double heuristic in order to perforn

disambiguation.
* Intersection: We prefer the translation of the lexical

unit that is found in the biggest number of

translated examples.

« WSD: We perform disambiguation of translation

equivalences by applying the same techniq

described in Curtoni and Dini (2006) and Bosca
and Dini (2008). Shortly, we use the corpus based

semantic vectors (Widdows & Ferraro, 2008)

Frame Element Aﬁn. Realizations(s)
Circumstances 2 NOUNJ[a].VvMOD
Purpose_of_recipiefi NOUN[per].NMOD
Purpose_of recipiert VERBJ[+inf].TOP
Theme 2 NOUNJ[con].VMOD
Theme 3 NOUN.OBJ
Theme 1 NOUN.SUBJ_PASSIVE
Co_theme 1 NOUN][senza].VMOD
Means 1 NOUN.AGENT
Supplier 6 NOUN.SUBJ
Recipient 13 | NOUNJa].VMOD
Recipient 1 NOUN.VMOD
€

3. Results

associated to each translation and evaluate thene whole process of FrameNet induction lasted tboe:

degree of semantic coherence with the other word

in the translate example.

2.2 Parsing
Once we obtain the candidate target lexical univel as

Week on a bi-processor server. The generated Rtame
contains 5960 Italian lexical units associated 8 6
different frames. As for valences, out of 42923idta
examples we collected 38109 valences (163 valspess}



realizing different frame elements. grammar development process.

3.1 Failures 3.1 Semantic Role Labeling Evaluation

Table 3 contains a comparison of Italian and Ehglis This evaluation is meant to measure the precisiothe
FrameNet data. It is evident that in the shift fréhe  induced Italian FrameNet in a typical operationahtext
English resource to the Italian one a lot of infation was i e. semantic role labeling (Marquez et al., 2008)e ideal

lost. corpus for our evaluation must have semantic hedwead
frame element annotations and manually assighagd&yn
EN IT dependencies. In order to produce such a corpistasted
Instantiated Frames 721 628 from the Italian TUT corpus (Lesmo et al., 2002hjet, in
Available units 10, 195 5, 960 the newspaper section, contains 1000 Italian seaten
Available examples |139, 382 42,923 annotated according to the dependency grammarytheor
Available EE instances 70, 075 8, 426 The corpus was used in EVALITA (Bosco et al., 208@idl

as such can be considered a community-acknowledged
resource for Italian. The details of manual antotato
produce a compatible SRL gold standard are destiibe
Dini and Bosca (2009).

While logging the learning process, we monitoreé th once the gold standard is obtained we are in aipogb

Table 3 : Comparison between the English and dilait
FrameNet.

following set of fault types: evaluate the results of the SRL task based oimtheed
) ) . FrameNet. SRL is not the central objective of thisk, but
* No translation for a lexical univ( 815); only a way of evaluating the quality of the indudtadian
* Absence of examples in the source FrameNeframeNet. Therefore we use as input to our semantic
(4, 922); ) _labeller the parses obtained from the TUT corpusrder
* No translated example contains the candidatg|iminate the possibility of syntactic mismatchsé as the
translation(s) of the lexical uniL(736). main focus is not word sense disambiguation butnes

* No head could be identified for English frame jhqyction, we assume that lexical units come to the
element reallzatlon_ (parse error or difficult gamantic labeller as already disambiguated.
structure, e.g. coordinatior§(191) Fully correct parsing and fully disambiguated lexianits
* The translation of the semantic head of the frameyight |00k like an excessive help to the SRL tdrk, this
element or of the frame bearing head could not bg,ay e can focus on the precision and recall ofesein
matched in the Italian exampl@, 808) valences, thus on the effect of the evolution ef Itialian
» The semantic heads of both the lexical unit and th%rammar.
frame element are foupd in the Italian example buj, the SRL task we adopted the F-Measure metrics
the parser could not find any dependency among,on6sed by Toutanova et al. (2008). By using tideiced
them. 94, 004) valence and a very elementary algorithm for frafeenent
assignment we obtained a precision of 0.53, alret@l33
These data were obtained with a version of anahali and a consequent precision of 0.41 when using the
grammar which was rather “embryonic” in nature, asFrameNet induced with the 40% LAS grammar. The
confirmed by the amount of errors in the last catggrhe  results obtained with the 70% LAS grammar based
LAS (Labeled Attachment Score) for such a gramraar, FrameNet show that precision increases signifigg6tb9)
computed on the TUT (Lesmo et al. 2002) corpus wasvhile recall stays almost the same (0.34).
about 40%. The goal of the experiment is to evaltnaw
parsing errors evolved by using the same gramnter &f
month of manual configuration, with an achieved LAS3.1Valence Matching Evaluation
score of about 70% on the same gold standard. In the second kind of evaluation we wanted to measu
directly the quality of induced valences, i.e. without
) ) passing through a SRL task. In order to do thidirsehad
4. Evaluation of theimpact LASon to build a gold standard of valences. For that depted a
Semantic Acquisition more “standard” Berkley methodology, in the sertsat t
The count of parsing anomalies as described in th&rst we manually annotated a set of about 20 sentences
previous section is not necessarily a quality iatlic for ~ containing a certain frame bearing lexical unitatly we
the extracted semantic resource: it is a symptoat th annotated only the corresponding frame elements) an
something went wrong, but nothing authorize torol#hiat ~ then we computed the abstract valence of the lexicil un
in absence of those errors the quality of the ¢edu In this way, from about 400 manually annotated eseces,
FrameNet would increase. In order to prove thissat up we obtained a set of 20 lexical unit, together wifikir
two evaluation experiments, described in the tWlofdng  “gold” valence to be compared with the one of thauiced
sections. As the main goal of this paper is to shosvy FrameNet.
impact of parsing quality over semantic acquisitise = The methodology for the comparison was the santbeas
will devote the last section to the description tbe  one adopted in Bosca & Dini (2009) for the so ahlle
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“Monolingual Evaluation” and “Transitive Evaluatign LREC, Genoa, Italy.

with the difference that now we do not compareresults Crespo M. and Buitelaar P. 200®0omain-Specific
against some manipulations of the original English English-To-Spanish Translation of FrameNeRroc. of
FrameNet, but against a specific manually annot&eld LREC 2008, Marrakech, Morocco.

Standard. In short we cycle on all induced lexigats, we  Curtoni P. and Dini L. 2006. Celi participation GLEF
retrieve valences and we look for a match in theose 2006: Cross language delegated search. In CLEF2006

original valences. A match is positive if part-gfegch Working notes.

(including prepositional form), grammatical funatiand Dini L & Bosca A.., Dependency Based Valence Indrct

frame element name all match. This allows us topatm for an Italian FrameNet, Proc. GL09.

precision and recall for valences of each lexicad.u Fung. P. and B. Chen. 2008iFrameNet: bilingual frame

In general we notice that the adoption of the 708GL semantics resource construction by cross-lingual

grammar causes an increment of about 10% in randll7 induction. COLING '04: Proceedings of the 20th

% in precision. international conference on Computational Lingussti
Association for Computational Linguistics.Morristow

3.1 Grammar development NJ, USA

It is worthwhile to mention the fact that for pamgiboth ~Lesmo L., Lombardo V.Bosco C. 200ZTreebank

English and Italian sentences we adopted the Xgaoser Development: the TUT Approachn Proceedings of

XIP (Mokhtar et al., 2001), which is a parsing ewgi  ICON 2002, Mumbay, India.

completely based on manually coded grammars. TheOnneker-Rodman B. 200Xultilinguality and FrameNet
English grammar underwent no modification, so the ICSI Technical Report TR-07-001, Berkeley, CA, Marc
increase in accuracy is to be attributed only todhanges 2007

of the Italian grammar, described in Testa &20Q9). In Padé S. 2007. Translational ~Equivalence and

particular the reported increase of LAS was acevia a Cross-lingual Parallelism: The Case of FrameNet
grammar coding activity which lasted approximatsiy Frames Proc. of the NODALIDA Workshop on
months. Such an activity was completely indepentten Building Frame Semantics Resources for Scandinavian
the experiment described in this paper, and it masly and Baltic Languages, Tartu, Estonia.

based on the TUT corpus. Pado S. and G. Pitel. 200&nnotation précise du frangais

en sémantique de rbles par projection cross-lintigue.
Proceedings of TALN 2007, Toulouse, France.

5. Conclusions Tonelli S. and E. Pianta. 2008.ame Information Transfer
from English to Italian Proceedings of the Sixth
International Language Resources and Evaluation
(LREC'08). pp 28-30.

Toutanova K, A. Haghighi, Manning @\ Global Joint
Model for Semantic Role Labeling “Computational
Linguistics” vol. 34 n. 2.

Widdows D. and Ferraro.KSemantic Vectors: a Scalable
Open Source Package and Online Technology
Management Applicationin Proceedings of the Sixth
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In the present work we have shown how the qualitg o
grammar impacts on a task of semantic inductiorvihea
based on parsing results. In general we noticetdati39%
improvement in LAS causes the induction of a seibant
resource which performs about 5% better in a SBk éad
about 10% better in a direct evaluation of the iyalf the
mapping from syntax to semantics (induced valences)
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