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Abstract

The goal of this paper is to provide an annotasiomeme for compounds based on generative lexie@ryt{GL, Pustejovsky,
1995; Bassac and Bouillon, 2001). This scheme has teséed on a set of compounds automatically extilaitom the Europarl
corpus (Koehn, 2005) both in Italian and Frenche Tiotivation is twofold. On the one hand, it shohklp refine existing
compound classifications and better explain leigesion in both languages. On the other hand, weehihat the extracted
generalizations can be used in NLP, for examplerfmroving MT systems or for query reformulation §@tau, 2003). In this
paper, we focus on the annotation scheme and ig®img evaluation.
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1. Introduction refine the existing compound classifications, tHeous

The goal of this paper is to provide an annotasiomeme 0N the annotation scheme and its on going evaluatio

for compounds based on generative lexicon theoty, (G

Pustejovsky, 1995; Bassac and Bouillon, 2001). This

scheme has been tested on a set of compounds 2. Compound Classification
automatically extracted from the Europarl corpus€Kn,

2005) both in Italian and French. The motivation is 2.1 Dataset

twofold. On the one hand, it should help refineséky  Our dataset comprises two classes of Italian coxnple
compound classifications and better explain lexiediion nominals and their French equivalents: Noun-Noun
in both languages. On the other hand, we hopethigat structures (NN), usually dubbed as primary compsund
extracted generalizations can be used in NLP,Xample  and prepositional compounds (NPN), largely attested
for improving MT systems or for query reformulation the Romance languages; see the table 1 below.
(Claveau, 2003). The originality of the work ismarily

justified by the proposed task: as in Seaghdha{RQ0ge ,
annotate compounds in context, but for two lesdistii NN It. uomo Fr. homme frogl
languages in a comparable corpus. GL also provites rana grenouille man
with a rich representation formalism that allows tos - . —
annotate the composition derivation i.e. how theliquof NPN It. b'FCh'ere Fr.verreavinf ‘wine
the head is activated/exploited by the modifier da vino glass'
(Pustejovskyget al. 2008). This rich representation could Table 1- NN and NPN structures

help to obtain better interjudge agreement and Igiynp
the task of automatic classification (Tratz and yov

, i Th t of NPN ds in ltalian i tricedho
2010). In the rest of the paper, we first explaowhwe © seto COMPOUNTS In faflan 1S restric S¢

including semantically light prepositions (i.@./ a/ da)
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that are not followed by determiners (we adopt @abr

in Romance languages, where NPN compounds often

definition of compound and include in our datasetrealize their English NN-compound counterparts.(Em
complex nominals that do not comply with standardbread knifecorresponds to the.ltoltello DA pang NPN

lexical integrity tests). French translations migitiude
fully-fledged phrases if no corresponding compousd
attested.

2.2 Compound classification

In the domain of theoretical studies, the existing
taxonomic accounts of compound structures usuake t

into consideration (at least) the following factors
a.presence or lack of formal/semantic
b. grammatical/semantic relation between the comgou

compounds are typically endocentric, with N1 actag
the formal/semantic head of the complex (exceptiars

be found in the domain of metonymical/metaphoric
compounds such a®sta di rapalit. ‘head of turnip’,
‘meathead’ and encode subordinative relations, of the
Grounding and Argumental type, depending on whether
the head is deverbal and accordingly projects aeguim
structure (groundingcoltello da cucina‘kitchen knife’

vs. argumentakaccolta di frutta‘fruit collection’).

head;

2) proposing a finer-grained taxonomy of nominal

members. For instance, Bisetto and Scalise (2005§0mpounds based on the semantic relations encaded i

propose a six-output classificatory system basedhen
hierarchical structuring of the aforementioned eci&.
Specifically, they identify three (grammatical)agbns in
compound structures, i.e. coordination, subordimati
attribution, and each of these relations can beéhéar
specified along the endo-exocentricity criterione.(i
presencel/lack of formal and semantic head). Italidh
compounds, for instance, can be
subordinative (e.g. It centrotavola ‘centerpiece’),
coordinative (pub-pizzeria'pizzeria pub’) and attributive
(stato cuscinettd buffer state’); and they can be either
endo- or exocentrictérra-aria ‘ground(-to-)air’ in an
expression likanissile terra-aria'ground-to-air missile’).
Baroni, Guevara and Pirrelli (2009) have furthefined
this classification and distinguished two subclassé
subordinate (NN) compounds: argumental, where
deverbal head holds an argumental/thematic relatitim
the nonhead (lttaccolta rifiuti ‘collection+rubbish’) and
grounding, where the head does not license an
argumental interpretation of the nonheathfiza server
‘room+server’). However, many subtle distinctionsthe

captured easily by these classificatory systems.

On these grounds, we propose to expand and rdime t
existing taxonomic accounts of (nominal) compoulogts

1) including NPN structures, often neglected in the

literature on morphological compounds because eir th
unclear lexical vs. phrasal status. This classidespread

Romance prepositional compounds (see also Celli and
Nissim 2009, Girjuet al, 2009; Seaghdha, 2007). In
particular, along the lines of Johnston and Bu$99),
Bassac and Bouillon (2001), Delfitto and Melloni
(2009/forthcoming), we employ Qualia Structure (Q@S)

a heuristic tool to classify NN and NPN compouniakst t
are non-argumental on the grounds of the semantic

classified adelation between N1 and N2, arguably restrictedhi®

four relations expressed lgualia roles, as discussed in
the next section.

3. Annotation framework and

methodology
The annotation task involves tagging the semagtation

%etween elements in NN and NPN Italian compounds an

their French translation equivalents. We assumeb@gic
types of relations, i.e. Qualia and/or Argumentad.
etermining the set of Qualia relations to be aateat, we
extend the annotation scheme proposed for nominal
compounds in Pustejovskyet al. (2008) based on

Bassac & Bouillon (2001). We distinguish four basic

Qualia relations, i.e. Formal, Constitutive, Teland
Agentive. Each of them is distinguished with taljse set

of relations together with their interpretive cdates, the
annotation tags and some target examples for each
category is given in the table 2 below.

Relation Interpretive correlates Tag Example (It)

Formal N2 is a kind of N1 is_a cane bassott@og+basset’
N1 has the shape of N2 shape_of Cuscino a cuore
N1 holds N2 holds ‘pillow+A+heart’

bicchiere di vino
‘glass+DI+vino’
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Constitutive N1 is made of N2 made_of torta gelato'cake+ice cream'
N1 is a part of N2 part_of centro citta'centre+town'
N1 is spatially/temporally located_in casa di campagna
located in N2 ‘house+Dl+countryside’
frutta di stagione
‘fruit+Dl+season’
N1 is member of N2 member_of membro di partito
‘member+Dl+party’
N1 has N2 as members has members squadra di atleti
‘team+Dl+athletes’
Telic N1 has the purpose of Predicate treno mercitrain+freight’
(Predicate) N2
N1 is used for the activity N2 used_for fucile da caccia
‘rifle+DA+hunting’
N1 has N2 as result/end goal aims_at procedura di divorzio
‘procedure+Dl+divorce’
N1 denotes the function which played_by ruolo da ministro
is N2. ‘role+DA+minister’
N1 is created/brought into caused_by impronta di piede
Agentive existence/caused by N2 'print+DI+foot’
N1 is derived/extracted from derived_from succo di frutta
N2 ‘juice+DI+fruit’
Argumental N2 is an argument of N1 Argument raccolta di frutta
‘collection+DI+fruit’

Table 2: Relations and tags

3)

Annotators will be asked to specify the semantiatien
between the nouns and to tag the role played by the
referent of each noun in the relation, choosingnfrine

following list: ag=agent, cause, instr=instrumestaurce,
loc=location, pt=patient, purpose, result, th=thetmae.
For the Constitutive relation, the available relal roles
will be part and whole. Also, we will ask the argtots to
attach the broad semantic class associated with reaen
(artifact, event, etc.) choosing from a revisedsigr of
the list of top types proposed in Pustejovskyal. (2008):
animate, orgarozati
state, prtipasi

entity, abstract_entity, human,
natural, artifact, substance, event,
information, sensation, location, time period.

According to these specifications, ftorta gelato ‘ice
cream cake’fucile da caccighunting rifle’ andimpronta
di piede ‘foot print’, we will expect the following

annotation:

(2) torta_1 gelato 2 ‘ice cream cake’
CONST[made _of]
1 whole / artifact
2 part / substance

(2) fucile_1 da caccia_2 ‘hunting rifle’
TELIC[used_for]
1 instr / artifact
2 event

(4)

(5)
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impronta 1 di piede 2 foot print’
AG[caused_hy]
1 result/artifact
2 cause/natural

If the value of the relation is implicit, as the OIE in
treno merci ‘freight train’ (=train which transports
goods), we will ask the participants to specify itmplicit
predicate. So for example in (4herci ‘freight’ is the
theme of the telic value dfeno‘train’ [transport]:

treno_1 merci 2 ‘freight train’
TELIC[transport]

1 instr/artifact

2 th/artifact

Finally, participants will also be required to atate
whether N2 is interpreted as modal or not (Bassat a
Bouillon 2001), as in (5).

bicchiere 1 di vino_2 ‘glass of wine’
FORM[hold]

1 th/artifact

2 th/substance/modal = no

bicchiere 1 da vino 2 ‘wine glass’
TELICJingest]

1 instr/artifact

2 th/substance/modal = yes



Summarising, the task involves tagging 1) the iatat
2) the implicit predicate in the relation, if thei® one,
3) the role played by the referents of the nounghim

five translations for each of the Italian compoyrids400
translations (20 x 4 x 5), as illustrated in Table

relation, 4) the broad semantic class associatédthese
referents, and 5) modality.

IT | Oggigiorno iltrasporto merci a domicilio &

possibile solo su strada.

Drawing from the
(cf. Girju, 2009 :119), we will allow the annotatdo
annotate more than one relation for each compokad.

results of previous experiments

EN | Door-to-doorgoods transport is only possible by

lorry these days

example, inpattini a rotelle ‘roller skates’, the annotator
might want to mark that both the CONST and the TELI

FR | Letransport porte a portede marchandises n' est

plus possible aujourd’hui que par camion.

relation appear to be involved in the interpretatid the
compound (theotelle are a part of the artifact but also the
means through which its function may be satisfied).

(6) pattini_1 a rotelle 2 ‘roller skates’
CONST][part_of]

1 whole/artifact

2 part/artifact

TELIC[move]
1 th/artifact
2 instr/artifact/modal = no

Finally, we will allow the annotators to say “lI dbn
know” or encourage them to suggest a new relatibanv
they think that none of the relations in the ta &ipplies
to the compound under examination.

4. Evaluation
The annotation scheme presented in §3 was evaloatad
set of 80 Italian compounds and their translatiagms
French. This dataset was extracted in the followiray.
The Italian compounds were first automatically aedi
from the Europarl IT-EN corpus with a set of non-
ambiguous heuristics, for example for the N da N:

[tag="NOM.*"|[lemma="da"][tag="NOM.*"][tag="SENT
II]
[tag="SENT"]|[tag="DET.*"][tag="NOM.*"][lemma="da"
J[tag="NOM.*"|[tag="VER.*"]

In this way, we obtained a list of tokens for eaategory,
i.,e. Nda N, NdiN, NaN, and NN, sorted by fregay.
For each list, we lemmatized the first 100 formsdzhon
their head and manually extracted 5 IT-EN contdats
each of the 20 most frequent types from the corpus.
context extraction, we focused on instances whbee t
compound is an argument of a predicatzdrsi in altri
Stati membri‘travel to other Member States’), where it
appears in modification constructiong€chi_stati membri

Table 3: Corpus examples

An initial version of the annotation scheme propbge
section 3was tested by threexperts who had to reach a
consensus. The aim was to get a complete tested
annotation schemefore applying it on a larger scale and
with non-experts. In the following, we give a sunmnaf
the results of the annotation, focusing on relati@md
translations for N da N and N di N.

5. NdaN

The table 4 below summarizes the results for theaNN.
For this set, annotators reach agreement bothtétian
and French. Table 4 partly confirms Johnston ansaBu
analysis of Italian compounds (Johnston and Bugsagi

In Italian, da often introduces a modal interpretation of its
argument (N2)animale da compagniget animal’ is an
animal that can be used as a companionbamdabietola
da zucchero'sugar beet’ is a vegetable from which we
typically extract sugar. This modal interpretatios
entailed by the telic relation, which is by far th@st
frequent (16/2Q)Data also confirm that in N da N, N1
and N2 can also be linked by an agentive relat8a0).
Among the different telic relationgelic[played_by] is
the less frequent: it refers to a special case eviét
refers to the qualia role itself (here the telay,discussed
by Busa et al. (2001Ruolo ‘role’ is what is played by
somebody. Ruolo da protagoniskaading role’ indicates
that the TELIC of somebody is protagonist.

The analysis of the French examples shows that
translation tends to preserve the qualia relatadhcases
except one) and the syntax. In the majority of sabkda
N are translated by a NPN (80/100) and all French
compounds of this category are at least translateg in
that way. The most frequent alternative translatiare N
Adj (relational) (6/100) and simple nouns (11/100).
Paraphrases are also possible &@wuinamento da
idrocarburi, “pollution occasionnée par le transgor

old member states’), where it is part of a largerghygrocarbures” or animali da macello, “animaux

expression ravi_da carico e passeggeri‘cargo and

destinés a I'élevage’The preposition can b&™ or “de’,

passenger ships’) and where it is complement of epending on the main relation between N1 and N2 an

preposition di/con, etc.).

the semantic type/role of N2. In case of a tellatren, da
is translated by thed” if the relation isTelic[Predicate]

The corresponding French translations were ther('with a N2 of typeentity) and by €’ if it is a used_for

manually extracted in context in the
corresponding EN-FRE version. In that way, we ofgdi

Europarl rg|ation (with a N2 of typeveni, as already observed in

1530



Bassac and Bouillon (2001); for the agentive relgti (caused_by or derived_from) and/or on the semantic
generalization is difficult at this stage but thegosition type of N2 (d€’ is used with an event - as in the telic
choice seems to depend either on the type of oelati relation - and par’ with an entity).

Relations (Italian) % French translation Examples
Telic[Predicate] 7 N a N[entity] betterave a sucre

(It. barbabietola da zucchejo
Telic[used_for] 9 N de N[event] animal de compagnie

(It. animale da compagnja
Telic[played_by] 1 N de N réle de leader

(It. ruolo da protagonistp
Agentive[caused_by] 1 N par N[entity] pollution par hydrocarbure

(It. inquinamento da idrocarbuyi
Agentive[derived_from] 2 N de N[event] revenu de I'épargne

(It. reddito da risparmip

Table 4: N da N

6. NdiN forward by Johnston and Busa, the Telic relation ba
For N di N, annotators reach less consensus at tHgXicalized bydiin Italian. (anddein French) when N2 is
beginning but at the end agree on the fact ttiat 2 (resultative) event, whilst (teliaja selects for both
introduces either a non modal argument (relatidrigpes ~ €VeNts and entities (seenimale da compagnia;

argumental, constitutive andagentivein our set) (13/20) Parbabietola da zucchejo
(e.g.dichiarazioni di votdexplanations of votégurno di  AS regards the translation, the data show that vherN

votazioni‘vote’, dato di fatto‘fact’ respectively) or an di N are translated by a NPN (88/100), the prefmsis
expected result (tag of the Telic relatiaims_a (e.g. a_Iways ‘de’. Alternatlvg translations are most of_the times
processo di pacepeace process’) (7/20). In the latter simple nouns gosto di lavoro, “emploisdato di fatto,
case,di would then require that the event (specifically, a Preuves’). In our set, not all the compounds have a
result state) will be achieved if the preconditisnmet ~transiation in the form NPN as it was the casettierN da
(for an analysis along these lines, see also Johaial

Busa 1999: 14 on similar constructions in Italiaf$. put

Relations (Italian) % French translation Examples
Telic[aims_at] 7 N de N processus de paitt. processo di page
Const [part_of] 1/2 N vote(It. turno di votazion)i
Agentive[caused_hy] 1 N preuves (It. dato di fattq
Argumental 10/11 N de N explications de votét. dichiarazioni di votd
Table 5: Ndi N
7. Conclusion Moreover, we introducedubstanceto capture the mass

The aim of this paper was to propose an annotatiods: cour_1table disti_nction, arehtity as a general category
scheme for compounds based on GL. This work wae dorf" @ll kinds of objects (abstract, natural, adttal etc.).
in two steps: a first scheme was daneriori, that was Finally, we distinguished ~betweerevent (dynamic
then tested on a set of examples by experts. Thigventuality) andstate New tags were also introduced, that
evaluation on real data was very useful to finatize list ~Were missing in the first scheme, for example weead
of tags and types. For the types, we decided toigs the tagsused_for and aims_at in order todistinguish
physical objectand to useatural as opposed tartifact,. ~ CaS€s wher®l2 refers to a resulting state and an activity.
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Next steps will involve tagging a set of new exagsphnd
verifying the inter-annotator
described here.
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