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Abstract

English. We describe the acquisition,
based on crowdsourcing, of opposition re-
lations among Italian verb senses in the T-
PAS resource. The annotation suggests the
feasibility of a large-scale enrichment.

Italiano.  Descriviamo [’acquisizione,
basata su crowdsourcing, di relazioni di
opposizione tra sensi di verbi italiani nella
risorsa T-PAS. L’annotazione mostra la
fattibilita di un arricchimento su larga
scala.

1 Introduction

Several studies have been carried out on the def-
inition of opposition in linguistics, philosophy,
cognitive science and psychology. Our notion
of opposition is based on lexical semantic stud-
ies by Lyons (1977), Cruse (1986; 2002; 2011),
and Pustejovsky (2000), as synthesized in Jezek
(2015).

The category of opposites can be said to in-
clude pairs of terms that contrast each other with
respect to one key aspect of their meaning, such
that together they exhaust this aspect completely.
Examples include the following pairs: to open /
to close, to rise / to fall. Paradoxically, the first
step in the process of identifying a relationship of
opposition often consists in identifying something
that the meanings of the words under examination
have in common. A second step is to identify a
key aspect in which the two meanings oppose each
other!. Opposites cannot be true simultaneously
of the same entity, for example a price cannot be

'According to Cruse, opposites indicate the relation in
which two terms typically differ along only one dimension
of meaning: in respect of all other features they are identical
(Cruse, 1986, p.197).
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said fo rise and fo fall at exactly the same point in
time.

It is an open discussion whether opposition is
a semantic or a lexical relation (Murphy, 2010;
Fellbaum, 1998); what is clear is that the predi-
cate that is considered opposite of another predi-
cate does not activate this relation for all its senses.
For example, the Italian verb abbattere is consid-
ered opposite to costruire as far as the former is
considered in its sense of fo destroy (a building),
and the latter in its sense of to build (a building).
The opposition relation does not hold if abbattere
is considered in its sense of o kill (an animal).

Oppositions between verbs senses are poorly
encoded in lexical resources. English WordNet
3.1 (Miller et al., 1990) tags oppositions among
verb senses using the label antonymy; for exam-
ple, increase#1 is in antonymy relation with de-
crease#1, diminish#1, lessen#1, fall#11. In Ver-
bOcean (Chklovski and Pantel, 2004), opposition
(antonymy) is considered a symmetric relation be-
tween verbs, which includes several subtypes; the
relation is extracted at verb level (not at sense
level). FrameNet (Ruppenhofer et al., 2010), on
the other hand, has no tag for the opposition rela-
tion, although a subset of cases can be traced via
the perspective on relation. As regards Italian, in
MultiWordNet (Pianta et al., 2002) the opposition
relation (labeled: antonymy relation) is considered
a lexical relation and is represented in the currently
available version for English, but not for Italian. In
SIMPLE (Lenci et al., 2000), the opposition rela-
tion (antonymy) is considered a relation between
word senses and it has been defined for adjectives
(e.g., dead/alive and hot/cold), although the au-
thors specify it can possibly be extended also to
other parts of speech. In Senso Comune (Oltra-
mari et al., 2013) the annotation of the opposition
relation appears not to be implemented, even if the
tag for the relation (antonimia) is present.

The experiment described in the paper focuses
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on the annotation of opposition relations among
verb senses. We annotate these relations in the
lexical resource T-PAS (Jezek et al., 2014), an in-
ventory of typed predicate argument structures for
Italian manually acquired from corpora through
inspection and annotation of actual uses of the an-
alyzed verbs. The corpus instances associated to
each T-PAS represent a rich set of grounded infor-
mation not available in other resources and facili-
tate the interpretation of the different senses of the
verbs 2.

We collected data using crowdsourcing, a
methodology already used in other NLP tasks,
such as Frame Semantic Role annotation (Fossati
et al., 2013; Feizabadi and Pado, 2014), Lexical
Substitution (Kremer et al., 2014), Contradictory
Event Pairs Acquisition (Takabatake et al., 2015).

2 The T-PAS Resource

The T-PAS resource (Jezek et al., 2014) is a repos-
itory of Typed Predicate Argument Structures for
Italian acquired from corpora by manual clus-
tering of distributional information about Italian
verbs. T-PASs are corpus-derived verb patterns
with specification of the expected semantic type
(ST) for each argument slot, such as [[Human]]
guida [[Vehicle]]. T-PAS is the first resource for
Italian in which semantic selection properties and
sense-in-context distinctions of verbal predicates
are characterized fully on empirical ground. We
discover the most salient T-PASs using a lexico-
graphic procedure called Corpus Pattern Analysis
(CPA) (Hanks, 2004), which relies on the analy-
sis of co-occurrence statistics of syntactic slots in
concrete examples found in corpora.
The resource consists of three components>:

1. arepository of corpus-derived T-PASs linked
to lexical units (verbs);

2. an inventory of about 230 corpus-derived se-
mantic types for nouns (HUMAN, EVENT,
BUILDING, etc.), relevant for the disam-
biguation of the verb in context (see Table 1)

3. a corpus of sentences instantiating the T-
PASs*.

>The experiment is part of a broader project consisting in
enriching the T-PAS resource with the annotation of different
types of opposition relation not present in other resources.

3The first release of T-PAS contains 1000 analyzed aver-
age polysemy verbs. T-PAS is freely available under a Cre-
ative Common Attribution 3.0 license at tpas.fbk.eu.

*The reference corpus is a reduced version of ItWAC (Ba-
roni and Kilgarriff, 2006).
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Verb: abbattere
> T-PAS 1:
[[Human]] abbattere [[ Animate]]
> Annotated Corpus:
..Kenai, il piu giovane, abbatte 1’ orso..
..un bracconiere abbatteva un coniglio..

> T-PAS 2:
[[Human | Event]] abbattere [[Building]]
> ...

> T-PAS n°
> ...

Table 1: T-PAS Resource Structure.

At present, T-PASs are not linked by any seman-
tic relation. Our experiment extends the resource
by adding opposition relations among T-PASs fol-
lowing a pilot experiment described in Feltracco et
al. (2015). In the following sections, we illustrate
the annotation tasks we elaborated and the new ex-
periments we performed, together with their eval-
uation.

3 Annotation Tasks

In this section we define the annotation tasks (Sec-
tion 3.1), how such tasks have been implemented
using T-PAS (Section 3.2) and the crowdsourcing
platform we used to collect the data (Section 3.3).

3.1 Tasks Definition

In order to annotate the opposition relation among
T-PASs, we have set the experiment in two steps.
In the first step (Task A) we want to determine if
there is an opposition relation between a certain
sense of a verb (the source verb) and another verb
(the target verb); in the second step (Task B) we
want to identify which sense of the Target Verb
holds the opposition relation with the source verb,
if identified in Task A.

As for Task A (see an example in Table 2), we
showed annotators a pair of sentences: S1 (i.e.
Frase 1 in Table 2) is a sentence, extracted from
the annotated corpus of T-PAS, that contains the
source verb (in bold), while S2 (i.e. Frase 2 in
Table 2) is identical to S1, with the exception of
the source verb, which is substituted with the tar-
get verb (in bold). Annotators were asked to com-
pare the two sentences and choose one among the
following options: A1) S2 makes sense and holds
an opposition relation with S1, or A2) S2 makes
sense but it does not hold an opposition relation
with S1, or A3) S2 does not make sense .

STask A is comparable to a Lexical Substitution task. For



Confronta le seguenti frasi.

Al: Frase 2 ha senso e si oppone alla Frase 1 (30.9%)

A3: Frase 2 non ha senso (64%)

B4: Nessuna delle precedenti

Frase 1: L appello va, pertanto, respinto. (annotated example of T-PAS 1 of the source verb = respingere)
Frase 2: L appello va, pertanto, approvato. (Target Verb = approvare)

Task A: “Diresti che la Frase 2 ha un senso compiuto? Se si, diresti che ¢’é una relazione di opposizione tra le Frasi?

A2: Frase 2 ha senso ma non si oppone alla Frase 1 (5.1%)

Task B: “Leggi le seguenti frasi. In quali frasi approvare ha lo stesso senso della Frase 277
B1: La Commissione approva I’emendamento 2.15 del relatore.
B2: Gli astronauti hanno approvato I’ uso del TVIS in questa configurazione.
B3: In ogni caso , non verranno approvati i candidati che abbiano registrato assenze
superiori a un terzo del numero complessivo di ore di lezione previste.

Inter-Annotator Agreement
Ao: 72.4%
Fleiss’s coefficient: 0.44

Average Agreement
Normalized Ao: 71.7%
M. A. Fleiss’s coefficient: 0.32

Table 2: Example and Results for Task A and Task B (Ao: Observed Agreement, M.A.: Macro Average).

If a relation of opposition was identified, we
asked annotators to complete Task B. In Task B,
annotators had to consider the target verb in S2
and select among a list of sentences containing
that verb, those in which the target verb has the
“same” meaning as in S2 (Table 2) 6.

3.2 Tasks Implementation

Tasks implementation required: (i) the selection of
the source verb and target verb, (ii) the extraction
of the examples (for S1), and (iii) the substitution
of the verb in the examples (for S2).

Verbs Selection. For the annotation of the
T-PAS resource, we selected pairs of verbs
(source verb and target verb) according to three
conditions: (i) both verbs are present in the T-PAS
resource; (ii) both verbs appear in the Dizionario
dei Sinonimi e dei Contrari - Rizzoli Editore’
as lemmas; (iii) the target verb is annotated as
contrary for the source verb and viceversa in
the Dizionario dei Sinonimi e dei Contrari; thus,
for each pair source verb A - target verb B,
also the pair source verb B - target verb A has
been considered. The total number of verb pairs
extracted according to these criteria is 436. Since
our aim is to annotate opposition among verb
instance, in McCarthy and Navigli (2009) and Kremer et al.
(2014), annotators are asked to provide a synonym for a word
in a sentence that would not change the meaning of the sen-
tence. In our case we asked annotators to validate the sense
of a sentence in which a word is substituted with a supposed
opposite.

®In other Word Sense Disambiguation (WSD) tasks, e.g.
in Mihalcea (2004), annotators are asked to select among a
sense inventory. By contrast, we showed non-expert annota-
tors in the crowd the target verb in context, taking advantage

of the availability of examples of the verb in the resource.
"http://dizionari.corriere.it/dizionario_sinonimi_contrari

senses, we implemented Task A for each of the
T-PASs of the source verbs (i.e. for T-PAS 1 of
the source verb abbattere, for T-PAS 2, for T-PAS
3, ..), for a total of 2263 T-PASs.

Examples Extraction. In order to increase
the reliability of the annotation, we extracted up
to three examples for each sense of the verbs
from the T-PAS resource, according to their
availability in the resource (i.e., we extracted up
to three examples for the T-PAS 1 of the source
verb abbattere, up to three examples for the
T-PAS 2, ..). We discarded examples annotated
as “non regular” such as metonymical uses and,
to simplify the task, we selected the shortest
examples, composed by at least 5 tokens. The
extracted examples for a verb have been used both
as the S1 in Task A (when it is the source verb),
and as the answers proposed in Task B (when it is
the target verb).

Verb Substitution. We generated S2 from
S1 substituting the source verb with the target
verb automatically conjugated accordingly, using
the library: italian-nlp-library®. The
library analyzes only the verb and not the whole
sentence and does not manage all the suffixes;
to solve this we added some simple rules. This
system grants a quick implementation avoiding
parsing or deeper analysis of the sentence.

3.3 Crowdflower Platform Settings

For crowdsourcing we used the Crowdflower plat-
form?, with the following parameter setting. We

8https://github.com/jacopofar/italian-nlp-library
*http://www.crowdflower.com
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initially set the payment to 0.04 USD, then to 0.05
USD for each page and the number of sentence
pairs for page to 5'°. One out of these 5 pairs was
a Test Question (TQ), i.e. a question for which we
already know the answer. If an annotator misses
many TQs s/he is not permitted to continue the an-
notation and his/her judgments are rejected: we set
the threshold of this accuracy to 71%. We selected
the TQs among the total sentence pairs and we an-
notated them before lunching the tasks. We also
set parameters in order to have annotators with
Italian Language skills.

4 Results and Discussion

A total of 712 pairs of sentences has been anno-
tated with 3 judgments in almost a month, for a
total of 2136 judgments (plus judgments for TQs).

For Task A, the overall inter-annotator agree-
ment (IAA) calculated using Fleiss’s coefficient
(Artstein and Poesio, 2008) is 0.44, with an Ob-
served Agreement (Ao) of 72.4%. Overall, an-
swer Al was chosen 30.9% of the times, answer
A2 5.1% and answer A3 64%.

We observe many cases in which a mismatch
between the verb (in any of its meanings) and
the new context in which the verb is inserted in-
validates the sense of the sentence in its entirety.
For instance, in Example 1, where “ridare” is the
source verb and “trattenere” the target verb, the re-
lation between the target verb and the direct object
argument produces a sentence which has no sense.
The pair has been judged as “Frase 2 non ha senso”
by the three annotators, since you can “ridare un
esame” (“take an exam again”) but not “trattenere
un esame” (*“to hold, to keep an exam”).

(D S1: Posso ridare un esame gia sostenuto?
S2: Posso trattemere un esame gia
sostenuto?

Other cases in which the three annotators chose
“Frase 2 non ha senso” depend on the relation be-
tween the verb and other elements of the sentence.
Example 2 shows a case with a coordinative struc-
ture between two events: in S1 somebody has been
“imprisoned and deported”, in S2 somebody has
been “released and deported”. We believe that an-
notators judged the two events in S2 as incompat-
ible.

"In addition to Task A and B, annotators were asked an-
other question concerning the relation among the two verbs.
In this paper we are not discussing this further question.
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2) S1: Era stato incarcerato e deportato.
S2: Era stato liberato e deportato.

Task B was proposed to annotators only if an op-
position had been identified in Task A (i.e. answer
Al). Results are calculated for the pairs which col-
lected a minimum of two (out of three) answers
Al, for a total of 211 pairs. We calculated the
IAA for each sense, considering a match when
annotators agree both on selecting and not select-
ing a sentence (i.e. a sense). The overall aver-
age Ao, normalized by the number of annotators,
is 71.7%. In addiction, we calculated a Macro
Average-Fleiss’coefficient (Mihalcea et al., 2004),
where also the Expected Agreement (Ae) and the
Fleiss’coefficient were determined for each pair,
and then combined in an overall average. We
calculated Ae a posteriori, considering the distri-
bution of judgments of annotators, resulting in a
Macro Average-Fleiss’coefficient of 0.32 11

As regards the crowdsourcing methodology, al-
though the use of examples in place of sense def-
inition simplified the annotation, the tasks were
considered rather difficult by many annotators and
most of them were discarded for low accuracy in
the initial page (which has only TQs), especially
for missing TQs for Task B.

5 Conclusion and Further work

In this paper we have presented a crowdsourcing
experiment for the annotation of the opposition re-
lation among verb senses in the Italian T-PAS re-
source.

The annotation experiment has shown the feasi-
bility of collecting opposition relation among Ital-
ian verb senses through crowdsourcing. We pro-
pose a methodology based on the automatic sub-
stitution of a verb with a candidate opposite and
show that the IAA obtained using sense examples
is comparable with the IAA obtained by other an-
notations based on sense definitions.

Ongoing work includes further annotation of
the opposition relations in T-PAS using crowd an-
swers and a deep examination of the causes which
lead to the generation of sentences with no sense.

UThese values are similar to the rates reported in other
WSD tasks using definitions of senses and not examples; e.g.
IAA in Senseval-2 Verb Lexical Sample by expert annotators
(Palmer et al., 2006) is 71% and in Senseval-3 by Contribu-
tors over the Web (Mihalcea et al., 2004) IAA is 67.3% with
a Macro Average-K of 0.35. However in these tasks the [AA
was computed somewhat differently (Palmer et al., 2006).
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