Spanish Verbal Synonyms in the SynSemClass Ontology

Cristina Fernandez-Alcaina, Eva Fucikova, Jan Haji¢ and Zdenka UreSova
Institute of Formal and Applied Linguistics, Faculty of Mathematics and Physics
Charles University, Prague, Czech Republic
{alcaina, fucikova,hajic,uresova}l@ufal.mff.cuni.cz

Abstract

This paper presents ongoing work in the expan-
sion of the multilingual semantic event-type on-
tology SynSemClass (Czech-English-German)
to include Spanish. As in previous versions
of the lexicon, Spanish verbal synonyms have
been collected from a sentence-aligned parallel
corpus and classified into classes based on their
syntactic-semantic properties. Each class mem-
ber is linked to a number of syntactic and/or
semantic resources specific to each language,
thus enriching the annotation and enabling in-
teroperability. This paper describes the proce-
dure for the data extraction and annotation of
Spanish verbal synonyms in the lexicon.

1 Introduction

The work presented in this paper is part of a larger
project aiming at building an event-type multi-
lingual ontology. SynSemClass (SSC) (UreSova
et al., 2020) is a multilingual verbal lexicon where
contextually-based synonymous verbs are classi-
fied into classes based on the semantic and syntac-
tic properties they display. Synonymy here is un-
derstood in terms of contextually-based synonymy:
a verb considered a member of a class must re-
flect the same (or similar) meaning expressed by
the class in the same context (i.e., it has a similar
“semantic behavior” as the other verbs) both mono-
lingually and cross-lingually. Apart from providing
fine-grained syntactic-semantic multilingual anno-
tation, SynSemClass also contributes to research by
building a database that links several resources in
different languages (Czech, English and German).
The information gathered in the lexicon allows for
a comparison across languages relevant for linguis-
tic research at the same it provides curated data
for Natural Language Processing tasks, such cross-
lingual synonyms or synonymy discovery.

This paper presents ongoing work on the ex-
tension of SynSemClass to include a fourth lan-
guage, Spanish. Specifically, section 2 introduces
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the SynSemClass lexicon and section 3 describes
the set of Spanish resources linked to SynSemClass.
The method for data extraction and annotation of
Spanish verbal synonyms is presented in section
4. The results obtained and the limitations encoun-
tered during the process are summarized in section
5. The paper closes (section 6) with a summary of
the main findings and with some hints for future
work.

2 SynSemClass

SynSemClass (UreSova et al., 2020) attempts to
create specifications and definitions of a hier-
archical event-type ontology while focusing on
contextually-based synonymy (both monolingually
and cross-lingually) and verb valency in a multilin-
gual setting. The notion of synonymy is regarded
in a broad sense based on definitions such as “near-
synonyms”, “partial synonyms” or “plesionyms”
(Lyons, 1968; Jackson, 1988; Lyons, 1995; Cruse,
2000, 1986). The approach to valency used in
SynSemClass is based on the linguistic descrip-
tive framework Functional Generative Description
(FGD) (Sgall et al., 1986) and its application in the
Prague Dependency Treebanks (Haji€ et al., 2006;
Hajic et al., 2012, 2020; Hajic et al., 2020).
Entries in the lexicon are grouped into individ-
ual multilingual (for now, English, Czech, and Ger-
man) verbal synonym classes. Each class is con-
sidered similar to an ontological unit and it is as-
signed a specific set of roles (i.e. Roleset), which
expresses the prototypical meaning of the class
(UreSov4 et al., 2022). The most important crite-
rion for inclusion of a particular verb (sense) into
a given class is the mapping of each of the seman-
tic roles specified in the class Roleset to the verb
valency slots (represented by a syntactic-semantic
functor!) captured in the valency frame (Role <>

'The syntactic-semantic (tectogrammatical) functor is used
in the FGD valency theory as a label for valency frame mem-
bers.
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Argument mapping). While sharing the same set
of roles is a requirement for a verb to be included
in a class, roles can be expressed by different mor-
phosyntactic realizations and be subject to addi-
tional restrictions (UreSova et al., 2018a). Another
criterion for verb sense inclusion is a functionally
adequate relationship (i.e., in terms of translation,
the verb senses are considered synonymous in the
given context(s) if the translated verb in the target
language adequately expresses the functional intent
of the original language) between the meanings of
all class members in one synonym class.

The SynSemClass class members (individual
multilingual synonym verb senses, CMs) are linked
to entries in similar language-specific syntactic
and/or semantic databases (UreSova et al., 2020).
The English entries are linked to FrameNet (Baker
et al., 1998), Princeton WordNet (Fellbaum, 1998),
VerbNet (Schuler and Palmer, 2005) and Prop-
Bank (Palmer et al., 2005), the German entries
to FrameNet des Deutschen (FdD)?, the Univer-
sal Proposition Bank (UPB) (Akbik et al., 2016)°,
the Elektronisches Valenzlexikon des Deutschen*
(Electronic German Valency Lexicon, in short
E-VALBU) (Kubczak, 2014; Schumacher et al.,
2018), and Woxikon®, and the Czech entries to
PDT-Vallex (Hajic et al., 2003), which was used for
building the Czech part of the PCEDT, to the lexi-
con of Czech and English translation equivalents
called CzEngVallex (UreSov4 et al., 2015) and to
VALLEX (Lopatkovd et al., 2017; Lopatkové et al.,
2020).

The latest release, SynSemClass4.0 (Figure 1),
is dated June 2022 and contains 883 classes with
approx. 6,000 CMs.® As shown in Figure 1, each
class in the lexicon is named using the most pro-
totypical verb in each language (allow, dovolit,
erlauben). For each class, the online version of
the lexicon displays the information related to the
Roleset assigned to the class (Authority, Permitted,
Affected), the list of class members in each lan-
guage, their valency frame (e.g., for English allow,

https://gsw.phil.hhu.de/framenet/

*https://github.com/System-T/
UniversalPropositions

*https://grammis.ids-mannheim.de/
verbvalenz

Shttps://synonyme.woxikon.de

Available  online at https://lindat.cz/
services/SynSemClass and for download at
http://hdl.handle.net/11234/1-4746. The
lexicon can be also now accessed through the Unified Verb
Index developed by the University of Colorado Boulder
(https://uvi.colorado.edu/).

12

the valency frame is ACT, EFF, PAT) and the re-
lated senses in the external resources used for each
language (e.g., for English, English VerbNet (EV),
FrameNet (FN) or OntoNotes (ON), among others).
It is also possible to display the corpus examples
selected to illustrate the class members.

Roleset: Authoritydef; Permitteddef; Affectedde’-

Classmembers:

= allow (EngVallex-ID-ev-w86f1)
ACT; EFF; PAT
EV: allow (ev-w86f1)
FN: Prevent_or_allow_p v;
Prohibiting_or_licensing/alfow.v

VN: allow-64. 1#allow-64.1-1
PB: allow/allow.01

2= dovolit (PDT-Vallex-ID-v-w788f1)

ACT; PAT; ADDR
PV: dovolit (v-w788f1)
V: dovolit

blu-v-dovolit-dovolovat-1-1,

CEV: dovolit(v-w788f1) allow(ev-w86f1); dovolit(v-w788f1) allow(ev-w8613);
dovolit(v-w788f1) allow(ev-w864); dovolit(v-w788f1) enable(ev-w1129f1);
dovolit(v-w788f1) let(ev-w1852f1); dovolit(v-w788f1) permit(ev-w2248f1);
dovolit(v-w788f1) permit(ev-w2248f2)

™ erlauben (VALBU-ID-400540-1) +]

VAQ; VA1; VA2

|GFN: Erlaubnis_erteilen_oder_verwehren
' GUP: erlauben/erlauben.01

EVA: erlauben 400540/1

Figure 1: Simplified version of an entry in SynSemClass
4.0 (class allow/dovolit/erlauben).

The work on German has thus been moved to this
version (from the previous version 3.5); the fourth
version of the lexicon is more complete and it has
additional corrections (such as some classes having
been merged, etc.) Also, it adds the integration
of class and roles definitions. The next release
of SynSemClass (presumably version 5, planned
for early spring 2023) will be enriched by Spanish
synonymous verbs as described here.

3 Resources

Following (Uresova et al., 2022), the minimal set
of resources required to add a language to SynSem-
Class is: (i) a parallel corpus and (ii) (at least) one
lexical resource containing syntactic and semantic
information. This section describes the corpus and
the lexical resources used for Spanish.


https://gsw.phil.hhu.de/framenet/
https://github.com/System-T/UniversalPropositions
https://github.com/System-T/UniversalPropositions
https://grammis.ids-mannheim.de/verbvalenz
https://grammis.ids-mannheim.de/verbvalenz
https://synonyme.woxikon.de
https://lindat.cz/services/SynSemClass
https://lindat.cz/services/SynSemClass
http://hdl.handle.net/11234/1-4746
https://uvi.colorado.edu/

3.1 Corpus

Verbal synonyms in SynSemClass have been col-
lected from two different parallel corpora, the
Prague Czech-English Dependency Treebank Cor-
pus (PCEDT) (Haji¢ et al., 2012) for Czech-English
and the ParaCrawl (Chen et al., 2020) corpus for
German-English. For Spanish, for which no corpus
richly annotated for syntactic-semantic information
is available, the corpus selected for the extraction
of Spanish verbal synonyms was the X-SRL dataset
(Daza and Frank, 2020). The choice of a parallel
corpus is justified based on the assumption that if
two words are semantically similar in a given lan-
guage, their translations would also be similar in
another language, both in meaning and in the trans-
lation context they share (Uresov4 et al., 2018b).
The X-SRL dataset is a sentence-aligned paral-
lel corpus containing approx. three million words
for the English-Spanish part. The texts are to-
kenized, lemmatized and POS-tagged.” Despite
the existence of larger-sized corpora (such as the
ParaCrawl corpus), the X-SRL dataset proved to
provide enough data for the Spanish part, at least
for its initial steps. Furthermore, the X-SRL dataset
has the advantage of being composed by English
texts extracted from the Wall Street Journal sec-
tion of the Penn Treebank, on which the PCEDT is
based, thus given consistency and cross-coverage
of the annotation. In fact, it is possible to find
some verbal synonyms for which the examples
selected are the same for the Czech-English and
Spanish-English parts, as illustrated by verbs vy-
buchnout/erupt/hacer erupcion:
Na slavném bulvdru Strip vybuchne pristi mésic
sopka: 60 stop vysokd hora chrlict kaZdych pét
minut kour a oheri.
A volcano will erupt next month on the fabled
Strip: a 60-foot mountain spewing smoke and
flame every five minutes.
Un volcdn hard erupcion el proximo mes en la
legendaria Franja: una montaria de 60 pies que
arroja humo y llamas cada cinco minutos.

3.2 Lexical resources

Spanish verbal synonyms in SynSemClass are
linked to five resources. The resources are of two
types: (i) a monolingual valency lexicon which

"The corpus contains information regarding argument la-
bels projected from the original English corpus, but we de-
cided not to use this information as the annotation of argu-
ments other than A0 and Al is not as fine-grained as our
purposes require.
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serves as the sense identification source (AnCora)
and (ii) four resources that provide extra infor-
mation; specifically, three monolingual lexicons
(SenSem, ADDESE and Spanish FrameNet) and
a multilingual resource (Spanish WordNet). What
follows is a description of the main features of each
of the lexical resources used:

» AnCora® is a lexicon based on the corpus
AnCora-ES, which is built on texts from Span-
ish newspapers. The corpus contains 500,000
words and it is annotated at different levels,
including syntactic and semantic properties.
The resulting lexicon consists of 2,820 lem-
mas (amounting to 3,938 senses and 5,117
frames). For each verb sense, AnCora pro-
vides the argument structure and the thematic
roles defined. Each sense in AnCora is also
linked (if available) to its English counterpart
in VerbNet, PropBank, FrameNet, WordNet
3.0 and OntoNotes, to which the English class
members in SynSemClass are also linked.
Having links to the same resources in AnCora
and SynSemClass is an advantage as it allows
for the extraction of only those AnCora senses
that are linked to the same English sense con-
tained in a particular class in the lexicon, thus
restricting the list of candidate verbs and facil-
itating their annotation (see section 4.1).

Spanish SenSem’ (Alonso et al., 2007) is a
monolingual verbal lexicon containing the
most frequent 250 verbs. The lexicon is based
on the SenSem corpus (Ferndndez-Montraveta
and Véazquez, 2014), which contains approx.
700,000 words from the Spanish newspaper
‘El Peri6édico’ and, to a lesser degree, from
literary sources. For each sense, SenSem pro-
vides a definition, the argument structure and
the set of semantic roles. Each sense is also
linked to its equivalent in WordNet.

« ADESSE!? (Garcia-Miguel et al., 2005) is a
monolingual verbal lexicon containing 3,400
lemmas and 4,000 verbal entries based on the
ARTHUS corpus (1.5 million words), built
using texts from European Spanish (78.77%)

$http://clic.ub.edu/corpus/en/
ancoraverb_es

‘http://grial.edu.es/sensem/lexico?
idioma=en

Yhttp://adesse.uvigo.es
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and American Spanish (21.23%)'!. The lexi-
con provides information regarding argument
structure and semantic roles. Arguments are
ordered according to their frequency in the
corpus. ADESSE also provides information
regarding the argument structure of alterna-
tions and examples for each alternation.

Spanish WordNet 3.0 is integrated within
the Multilingual Central Repository (MCR)'?
(Gonzalez-Agirre et al., 2012). The MCR con-
tains wordnets for six languages: English,
Basque, Galicia, Catalan, Portuguese and
Spanish (including senses from varieties other
than European Spanish although without spec-
ification). Cross-linguistic synonyms are con-
nected through the Inter-Lingual-Index (ILI).
The MCR is also enriched with semantically
tagged glosses and contains ontology informa-
tion from WordNet Domains, Top Ontology
and AdimenSUMO.

Spanish FrameNet!'? (Subirats, 2009) is the
Spanish version of the FrameNet project and it
is built on a corpus under construction that in-
cludes both ‘New World and European Span-
ish>.!* The online lexical resource is based on
frame semantics and supported by corpus data.
The resource contains more than 1,000 lexical
items (including verbs, but also other parts of
speech) from a variety of semantic domains.
It provides syntactic and semantic informa-
tion for each sense automatically annotated
and validated by human annotators.

The representation of Spanish varieties in the lex-
ical resources listed above is uneven since most
resources are built exclusively (AnCora, SenSem)
or mainly on European Spanish (ADESSE). How-
ever, in these resources, there is no specific infor-
mation on this aspect and some characteristics of
the senses of a variety other than European Spanish
appear without any explicit reference, e.g., manejar
is included in ADESSE as ‘drive’ (more frequently
used in American Spanish) without further speci-
fication regarding variety. To overcome this draw-
back and whenever possible, annotators have used

"http://adesse.uvigo.es/data/corpus.
php

“https://adimen.si.ehu.es/cgi-bin/wei/
public/wei.consult.perl

Bhttp://sfn.spanishfn.org/SFNreports.
php

“http://spanishfn.org/corpus
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the information provided by the Diccionario de la
lengua espaiiola"® and the Diccionario de ameri-
canismos.'® For now, the information regarding va-
riety is specified as a ‘Member note’, as specified in
the guidelines provided to annotators (Ferndndez-
Alcaina et al., 2022).

4 Extending SynSemClass by Spanish

This section describes two phases of the annota-
tion of Spanish verbal synonyms: (i) automatic
data extraction (section 4.1) and (i1) manual data
annotation (section 4.2).

4.1 Data extraction

The data extraction and preparation process con-
sists of two phases: (i) automatic extraction of
English-Spanish pairs from the corpus and (ii) data
filtering.

In the first phase, candidate synonyms were ex-
tracted from the sentence-aligned corpus X-SRL
(section 3.1). Pairs of Spanish-English were auto-
matically extracted using the existing English Class
Members as input. That is, for each English verb
contained in SynSemClass, the Spanish counterpart
attested in the corpus was extracted.

The dataset contained 39,279 sentences for each
language. As an initial step, the extraction of syn-
onym pairs was restricted to sentences contain-
ing the same number of verbs in both languages.
The final dataset amounted to 21,551 sentences,
1.e., 40,408 verbs. The number of different verbal
types (after discarding wrongly-tagged elements)
amounted to 1,715. For each sentence in each lan-
guage, verbs were extracted as a list and paired to
their translation counterparts according to index
(C.g., Verblen %Verblspa, Verb2en %Verbzspa).

The second phase consists of two steps: (i)
manual filtering of verbs and (ii) automatic
filtering of the argument structures imported from
AnCora (used as the source of valency frames).

Step 1: Manual filtering
The list of automatically paired verbs for each class
was presented to annotators, who were asked to
discard the verbs that did not belong to the class
where they were automatically included. Discarded
verbs were of two types:

* Wrongly-paired verbs during the automatic

Bhttps://dle.rae.es/
Ynttps://www.asale.org/damer/
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extraction process (e.g., seek-declarar) due to
mismatches in POS tagging or in word order.

* Verbs that were translation counterparts of a
certain verb but that did not reflect the same
meaning in that particular class (e.g., solici-
tar can be translated as seek but this is not
the sense represented by class hledat/search,
defined as ‘A Seeker looks for a Sought en-
tity’17).

Apart from labelling entries as belonging (or not)
to a particular class, annotators were also asked to
specify any restrictions applying to the inclusion of
a verb in that particular class, e.g., if the verb is part
of an idiomatic construction (e.g., hacer erupcion
‘erupt’). In this phase, annotators could also add
any comments relevant for the annotation.

Based on a sample of 59 classes (51 verbs per
class on average), it took approx. 30 minutes
(on average) to filter one class. Out of the 3,016
lemmas initially included in the 59 classes, only
990 lemmas were kept (32% of the initial list).
Inclusion of a verb by one annotator was enough
to consider a verb a potential CM of a particular
class. After annotating the first ten classes of the
set, even if the initial list was considerably reduced,
it was clear that the list obtained still contained
a large number of verbs that did not belong
to the class in which they had been included,
thus slowing down the process of annotation.

Step 2: Automatic filtering of AnCora senses

As described in section 3.2, the AnCora lexicon
links senses to several English resources, such as
PropBank and VerbNet, two resources that are used
in the English part of our lexicon. Using the links
provided by AnCora, the list of potential CMs man-
ually filtered in the previous step was filtered again
to retrieve Spanish potential CMs for which:

* AnCora senses were linked to the same Prop-
Bank and VerbNet entries that the English
CMs already contained in our lexicon, and

* no links were available in AnCora because the
sense represented is not available in any of the
English resources used.

The data annotation workflow is illustrated in Fig-
ure 2.

"https://lindat.cz/services/
SynSemClass40/SynSemClass40.html
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Extraction of candidate synanym pairs
from parallel corpora

Manual filtering
of candidate synonyms

Links
to English resources
in AnCora?

Same
links to English CMs
in S5C?

e

Import to SynEd
for annotation

Class
N Y
( ° member? €

Role argument

mapping

Links
to resources

Selection
of examples

Figure 2: Data extraction and annotation workflow.

4.2 Data annotation

Data were annotated by three native Peninsular
Spanish speakers fluent in English with similar
backgrounds and previous experience working on
a bilingual dictionary (English-Spanish). The three
annotators also had a basic knowledge of German,
which they can use to cross-check meanings. An-
notators were given instructions on how to proceed
before and during the process of annotation and
they were also provided with annotation guidelines
specifically designed for Spanish verbal synonyms
(Ferndndez-Alcaina et al., 2022). The quality of an-
notators’ work was tested on an initial set in which
they were asked to annotate four classes.

After the first 40 classes, which were annotated
by the three annotators, each set of classes is as-
signed to two annotators. Annotations are system-
atically monitored by one of the authors of this
paper and unclear cases are discussed whenever
necessary (section 4.2.2).
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ClassMember. lamar [AnCora-1D Jlamar-2)
(SynSem] Links | Examples |

Member Status

yes

YR_Y | N/R_N | DIN_T

Role_&rgument mapping Copy | English-Spanish Mapping ‘Valency frame
argd --> Mamer call --> llamar arg0 (agt]
argl --> Named dub -3 llamar argl [pat]
arg2 --» Name arg2 (atr]
arghd (tmp)
arg [adv]
arghd (fin)

Add | Delete | Modify

Riestrict

Modify

Member note

Modify

Figure 3: Role-Argument mapping for llamar (AnCora-
ID-llamar-2) (class call/nazvat/llamar, ID vec00043).

The final complex annotation (role to argument
mapping, external links, example selection, etc.)
has been done using the SynEd editor (UreSova
et al., 2018; Fucikova et al., 2023) available from
the SynSemClass maintainers. However, as part
of the task of adding Spanish, the data structure
and the editor have been refactored to allow for
more convenient and modular annotation for any
number of languages. The technical details of these,
however substantial, modifications are out of scope
of this paper; please see (Fucikov4 et al., 2023) for
the description of the modifications made to the
SynEd editor.

For the candidate verbs retained after the filtering
phase (section 4.1) and imported to SynEd, anno-
tators were asked to provide fine-grained syntactic
and semantic annotation by mapping the Roleset of
the class with the valency frame of each verb, add
links to external resources and select a set of rep-
resentative examples from the corpus. To facilitate
the work of annotators, SynEd provides both roles
and class definitions in Czech, English, German
and now also Spanish.

The process of annotation is divided into sev-
eral interlinked steps (Figures 3, 4 and 5). In
the first step, the task of annotators is to decide
whether a candidate member matched the syntac-
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ClassMember: llamar (AnCora-1D-llamar-2)

SynSem [Lihks] Examples |

Spanish FrameNat Add | Delete | Modify | MM |
NO MAPFING
AnCora Add | Delete ‘ Modify | MM |
llamart2
Adesse Add | Detete | Modity | it |
llamar 1.2 (diccio 1D: 4303 / sense: |
SenSem Add | Delete ‘ Modify | MM |
llamar 3
Spanish WordNet ada | petete | moaity | nw |
llamarftl
XSFL Add | Delete ‘ Modify | MM |
cal llamar
dub llamar

Figure 4: Selection of links to external resources for
llamar (AnCora-1ID-llamar-2) (class call/nazvat/llamar,
ID vec00043).

tic and semantic properties of the class. The an-
notation of Spanish synonyms—built upon exist-
ing synonym classes with Czech, English and in
part German verbs—used semantic roles already
defined for each class. The task of the anno-
tators is thus to map the valency frame of the
verb with each role in the existing Roleset asso-
ciated with the given class (Figure 3). For ex-
ample, based on the valency frame described for
llamar (AnCora-ID-llamar-2) in AnCora and on
the roles defined for class vec00043, the mapping
is as follows: arg0—Namer, argl—Named and
arg2—Name. If a candidate verb is not included in
AnCora, then it is imported to the editor using the
label “SynSemClass-ID”, as described in (UreSova
et al., 2022) for German.

Since synonyms in SynSemClass are linked to
external lexical resources (described in more detail
in section 3.2), the second task in the annotation
process consists in adding links to Spanish lexical
resources (Figure 4). This is considered to be an
essential step of the annotation process as linking
the verbs in SynSemClass with other resources pro-
vides rich and comparable syntactic and semantic



ClassMember. llamar (AnCora-ID -lamar-2)
synsem | Links | Evanples |

Add to Lexicon | Remove from Lexicon | Show one i 'ch‘

I No example sentences

inLex  sentence

Llamamos a esta tierra nuestra Gran Bretaiia, y puede haber quienes crean que es una practica un tant
“*We call this land of ours Great Britain, and there may be those who believe this a somewhat im
Llame a la oficina de Jim Wright en el centro de Fort Worth, Texas, estos dias y la recepcionista todav
Call Jim Wright's office in downtown Fort Worth, Texas, these days and the receptionist still ans
Llamé a los préstamos amargos "espantosos” y aiiadié: " Abriste el expediente y te saltd encima ..

He called the sour loans “appalling" and added, “*You opened the file up and it just jumped at yc
Llamo a su hija para que la llevara al banco, quien, a su vez, persuadio a su marido, el Sr. Loeb, de que
She called her daughter to take her to the bank, who, in turn, persuaded her husband, a Mr. Loel
Llamalo una moda.

Call it a fad.

El aumento sigue el informe de la compafiia de fuertes ganancias para el tercer trimestre y refleja lo que
The increase follows the company's report of strong earnings for the third quarter, and reflects w
Una secretaria testificé que el juez la llamé una vez a su oficina sin usar nada en absoluto.

One secretary testified that the judge once called her to his office while wearing nothing at all.

" Nadie nos dijo, nadie nos llamé ", dice un funcionario cercano al caso que pidié que no le pusiéramos
“Nobody told us; nobody called us," says an official close to the case who asked not to be namea
Leonard Matthews, entonces-presidente de la Asociacion Americana de Agencias de Publicidad-llamé
Leonard Matthews, then-president of the American Association of Advertising Agencies, called M
La nueva campaia de9 millones de dolares de Cotton Inc. llama al algodon el "Tejido de Nuestras Vid
Cotton Inc.'s new $9 million campaign calls cotton the “Fabric of Our Lives."”

Esta semana, un editorial de Baltimore Sun dijo que el subcomité de Lantos sobre el HUD deberia olvic
This week, a Baltimore Sun editorial said the Lantos subcommittee on HUD should forget about .
Nixon, en el cuarto dia de una visita privada a China, dijo que el daiio a las relaciones sino-estadounide:
Nixon, on the fourth day of a private visit to China, said that damage to Sino-U.S. relations was
La revista llamé al Sr. Hyman como consultor.

The magazine called in Mr. Hyman as a consultant.

El Padre Trabold utiliza a menudo lo que él llama "un exorcismo terapéutico™: algunas oraciones y una
Father Trabold often uses what he calls “'a therapeutic exorcism": a few prayers and an admonii
Justo cuando el liberalismo estadounidense habia desconectado a los Contras y su amigo Ronald Reaga
Just when American liberalism had pulled the arms plug on the Contras and their friend Ronald ¥
Los cientificos llaman a la nueva clase de genes tumor-supresores, o simplemente genes anti-cancer.
Scientists call the new class of genes tumor-suppressors, or simply anti-cancer genes.

El analista Robin Young de John Kinnard & Co., Minneapolis, se llama a si mismo "el tltimo toro que ¢
Analyst Robin Young of John Kinnard & Co., Minneapolis, calls himself “the last remaining bull
El sindicato, sin embargo, ha llamado a la oferta "insultante”

Figure 5: Selection of examples for llamar (AnCora-ID-
llamar-2) (class call/nazvat/llamar, ID vec00043).

information about class members. Furthermore,
linked data supports interoperability, thus adding
value to the lexicon and enabling its use in Compu-
tational Linguistics.

In the last step of the annotation, annotators se-
lect a set of examples for Spanish and their English
counterparts extracted from the corpus, if available
(Figure 5).

4.2.1 Special cases

The annotation of certain cases demands special
attention and requires a specific procedure:

 Light Verb Constructions (LVCs) (e.g., hacer
erupcion, ‘erupt’). For LVCs, the nominal
complement is considered to be part of the
predicate and thus it is not mapped to any
functor in the Role-Argument mapping but it
is included as a restriction and a note spec-
ifying ‘LVC’ is added for easier identifica-
tion. For example, the Roleset defined for the
class erupt/explodovat (vecO0018) contains
only one Role (Explosive). The LVC hacer
erupcion has been included in the class by
mapping AO to the role Explosive, adding the
noun complement (‘erupcién’) as a restriction.

Prepositional complements (e.g., remontarse
a, ‘date back’). Whenever necessary, the
obligatory preposition introducing a prepo-
sitional complements is specified in the Role-
Argument mapping. For the example above,
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the Role-Argument mapping is the following:
arg0— Entity, argl(a)— Origin.

4.2.2 Annotation monitoring

This section presents the criteria for the monitoring
of the annotation in each step of the annotation. In
cases of disagreement between annotators regard-
ing the class membership, the verb is discarded
from the class if:

* It expresses a general meaning that is better
captured by a different class.

* There is a pattern in the inclusion of similar
verbs whose meaning is deemed to be better
captured by another class.

If there is a disagreement in the links to external
resources, the rule of thumb is to reach a consensus
between annotators so that only those links that are
selected by the two annotators remain in the final
annotation. Exceptions to this rule may occur, espe-
cially in the case of WordNet, where the selection
of a sense is not as straightforward as in the rest of
the resources and more variation is observed. It is
up to the researcher then to decide if a sense must
be included or not in the final annotation, for which
the English equivalents provided may be of help.
In case of disagreement in the selection of exam-
ples, if no examples selected by the two annotators
are available, the criteria are the following: (i) ex-
plicit argument realization (as much as possible),
(i) avoidance of highly specific or technical vocab-
ulary, and (iii) preference for shorter sentences.

5 Results and limitations

The Spanish part of the SynSemClass lexicon is
still in its early stages, but results have been encour-
aging so far even if the number of classes annotated
represents a small part of the lexicon (72 classes,
5,200 verbs).'8

The results obtained are especially relevant from
a methodological perspective. While some changes
in the tools used and/or in the annotation process
can be expected as more data is processed, the re-
sults obtained so far set the basis for future work on
Spanish. Since the addition of Spanish to SynSem-
Class was devised as an opportunity to “simulate” a
scenario where a team works almost independently
(that is, only with central support), the results ob-
tained are also relevant for the future extension of
the lexicon.

18 As of January 2023.



Apart from the methodological aspects men-
tioned, adding a new language from a different lin-
guistic subfamily enriches the existing lexicon by
providing more linguistic evidence (including spe-
cial cases, such as LVCs or prepositional comple-
ments) that led to a refinement of synonym classes.
In order to accommodate new data, new classes
will be added to the lexicon and it will be necessary
to split or merged existing classes as more verbs
are added to the lexicon.

Regarding Spanish and to the best of our knowl-
edge, SynSemClass has become the first multilin-
gual richly annotated resource of a general ontol-
ogy type that includes Spanish. It is also the first
one in linking various existing Spanish lexical re-
sources, in line with other initiatives such as the
UVI for English.

Even if theoretically feasible, including a new
language in SynSemClass inevitably leads to cer-
tain issues that need to be addressed regarding tech-
nical, organizational and resource-related aspects,
some of them being already tackled in (UreSovd
et al., 2022). In particular for Spanish, the main
issues arising concern the limitations related to
the resources available. While the Czech-English
part of the lexicon relies on an annotated human-
translated parallel dependency corpus with seman-
tic information and on rich lexical resources, the
comprehensiveness of the resources for Spanish
is more limited as, to the best of our knowledge,
no deeply syntactically annotated parallel corpus
(similar to the PCEDT corpus) or bilingual verbal
valency lexicon are available.

Another limitation is the scarce representation
of dialectal varieties other than European Spanish.
Although some of the resources (e.g., ADESSE
or Spanish FrameNet) are not restricted to Euro-
pean Spanish, its coverage is uneven and entries do
not contain specific information in this respect. To
avoid this limitation where possible, verb senses
from varieties other than European Spanish are in-
cluded in SSC and specified in the lexicon based on
the information provided by two dictionaries (with
the limitations lexicographic resources entail).

6 Conclusions and future work

This paper has described the process of data pro-
cessing and annotation and the initial results of
adding Spanish to SynSemClass. Based on the
method used for adding German class members
to the resource, Spanish synonymous verbs have
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been extracted from a parallel corpus and linked
to a set of lexical resources available. While part
of the methodology for adding Spanish to the lexi-
con built on previous work on German, the specific
features of the resources used for Spanish have re-
quired to make changes (some quite substantial, at
least from the technological point of view) in the
process of data extraction and adapt the tool used
for annotation.

Spanish is one step more towards the creation
of a collaborative multilingual event-type ontology.
For the time being, plans in the near future include
extending the lexicon to cover Korean. While the
addition of German and Spanish in the lexicon will
certainly provide the basis for the addition of more
languages, it is assumed that both the lexicon and
the tools will continually evolve to adapt to the
intricacies of new languages.

From a more global perspective, this project is
part of a larger early-stage project aimed at multi-
lingual knowledge representation. SynSemClass
classes will serve as the grounding for the events
and states included in such representation, connect-
ing (relating) all other entities in the resulting rep-
resentation which will also be grounded (by other
means). While some verb annotation experiments
have been done so far, a detailed specification of
the process is still to be developed.
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