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Abstract
PREMOVE is a diachronic dataset of Ancient Greek and Latin PREverbed MOtion VErbs, providing manually curated
morphological, syntactic, and semantic annotations for almost three thousand verbal occurrences. This paper
presents the integration of PREMOVE into the LiLa Knowledge Base of Latin, linking its semantic annotations to
WordNet (WN) and VerbNet (VN). We describe the RDF conversion using OntoLex-Lemon and FrAC, enabling
explicit modelling of token-level attestations and dataset-level provenance. The resulting linked resource achieves full
FAIR compliance and supports complex SPARQL queries, allowing users to explore motion semantics across lexical,
textual, and semantic layers. Example SPARQL queries demonstrate how researchers can retrieve attested forms for
specific WN synsets or VN classes, supporting reproducible linguistic research and cross-resource exploration of
motion semantics in ancient languages.
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1. Introduction

Preverbs, i.e., prefixes attaching onto verbs like
under- in Eng. undergo, play a central role in the
study of language, contributing not only to the un-
derstanding of verb semantics and syntactic con-
structions, but also to broader questions in histori-
cal linguistics, diachronic syntax, and lexical typol-
ogy (Booij and Van Kemenade, 2003; McGillivray,
2014). This holds especially for ancient Indo-
European languages, among which Ancient Greek
and Latin. Despite their importance and the great
number of qualitative and quantitative studies on
preverbs, until recently no systematic datasets doc-
umenting these phenomena across languages and
periods were available, limiting opportunities for
computational analysis and cross-resource com-
parison. To address this gap, a diachronic dataset
of Ancient Greek and Latin PREverbed MOtion
VErbs (PREMOVE) has now been created (Farina,
2025a).

In PREMOVE, verbal occurrences are annotated
for morphology, syntax, and semantics (Farina,
2024) with token-level information including man-
ual word-sense annotations linked to external re-
sources such as WordNet (WN) (Fellbaum, 1998)
and VerbNet (VN) (Kipper-Schuler, 2005). Origi-
nally released in CSV format and deposited in the
Oxford Text Archive via CLARIN-UK1, PREMOVE
ensures long-term preservation and persistent cita-

1http://hdl.handle.net/20.500.14106/
2579

tion. Depositing PREMOVE into CLARIN ensures
compliance with many of the principles for FAIR
data (Wilkinson et al., 2016), while also achieving
three stars in Berners-Lee’s 5-star rating system
for Linked Open Data (LOD) (Berners-Lee, 2006-
2009). In this paper, we describe how PREMOVE’s
semantic annotations – both WN- and VN-based
– have been linked to the LiLa Knowledge Base
(KB), where various language resources for Latin
are made interoperable through their publication in
accordance with the principles of the LOD paradigm
(Passarotti et al., 2020). This integration has ele-
vated the dataset’s LOD compliance from three to
five stars, also ensuring higher semantic interop-
erability thanks to the adoption of Semantic Web
standards (Farina, 2025b). From a practical point
of view, integration into LiLa allows PREMOVE’s
annotations to interact with a larger ecosystem of
Latin lexical and textual resources, enhancing inter-
operability and enabling semantic querying across
corpora and lexical resources.

The primary contributions of this paper are
twofold: (i) the design and implementation of a
FrAC- and OntoLex-Lemon-based RDF conversion
of PREMOVE, capturing token-level attestations
and dataset-level provenance, and (ii) the integra-
tion of the Latin data included in PREMOVE into
LiLa, focusing on the alignment of WN synsets and
VN classes with token- and lemma-level identifiers.

The paper is organized as follows. Section 2 in-
troduces Linguistic LOD. Section 3 introduces the
LiLa KB and the PREMOVE dataset. In Section 4,
we describe the preprocessing steps required to

http://hdl.handle.net/20.500.14106/2579
http://hdl.handle.net/20.500.14106/2579
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prepare PREMOVE for linking and RDF conversion.
Section 5 presents the data modeling approach
adopted for linking the PREMOVE annotations, re-
lying on the OntoLex-Lemon model with FrAC attes-
tations to represent token-level information. Sec-
tions 6 and 7 provide details of the resulting RDF
triples and illustrate example SPARQL queries that
can be performed now that PREMOVE is integrated
into LiLa. Finally, Section 8 concludes the paper
and outlines directions for future work.

2. Linguistic Linked Open Data

Linguistic Linked Open Data (LLOD) represent an
integration of semantic web principles and linguis-
tic resources, with the main goal of making lin-
guistic (meta)data interoperable on a global scale.
This approach leverages the principles of Linked
Data (Berners-Lee et al., 2001), such as the use
of unique URIs, standardized data models, such
as RDF (Resource Description Framework) (Las-
sila et al., 1998), and linking between datasets, to
create an open language knowledge network.

An important role in the world of LLOD is played
by the scientific community, which has the respon-
sibility to engage in constant dialogue in order
to identify common practices for representation
(through shared ontologies) and, consequently, for
the publication of language resources. The recently
concluded COST Action Nexus Linguarum2 has
been an excellent opportunity to bring together the
LLOD community, achieving both the creation of
new modules extending existing ontologies and the
organization of training activities. Regarding the
former, Nexus Linguarum extensively worked on
OntoLex-Lemon (McCrae et al., 2017), the stan-
dard model for representing lexical and terminolog-
ical resources as LOD, further developing related
models such as FrAC for for frequency, attestation
and corpus information3 and Morph for morphol-
ogy4. As for the latter, the COST Action organized
a series of Datathons on LOD and developed a
MOOC with two modules, one foundational and
one advanced (Gracia et al., 2025).

There are many initiatives connected to the world
of LLOD, among which two of the most general are
particularly worthy of mention: the LLOD Cloud (Lin-
guistic Linked Open Data Cloud) (Cimiano et al.,
2020, 29-41)5, a network of linguistic resources
published as LOD, and ELEXIS6, a European in-
frastructure for linking lexicographic resources and
promoting the creation of digital lexicons as LOD.

2https://nexuslinguarum.eu
3https://acoli-repo.github.io/

ontolex-frac/
4https://ontolex.github.io/morph/
5https://linguistic-lod.org/llod-cloud
6https://elex.is

DBnary (Sérasset, 2015) is a resource that con-
verts Wiktionary data to LOD, offering multilingual
lexical information. DBpedia (Auer et al., 2007)
is a project aiming to extract LOD-structured con-
tent from Wikipedia, thus allowing users to se-
mantically query relationships and properties of
Wikipedia resources, including links to other re-
lated data sets. BabelNet (Navigli and Ponzetto,
2010) is an encyclopedic dictionary that provides
concepts and named entities lexicalized in many
languages. Words are connected with a large num-
ber of semantic relations and grouped into sets of
synonyms.

In the LOD landscape, a sector that has seen a
large growth over the last decade is the one dedi-
cated to building, sharing, and exploiting LOD col-
lections of various kinds of (meta)data related to
the Ancient World. This has particularly concerned
documents and materials related to Latin and An-
cient Greek. Several different kinds of data are
concerned by the various LOD initiatives and data
sets related to the Ancient World. Geographical
data on the Ancient World are published as LOD
by initiatives such as Pleiades (Elliott, 2021), Pela-
gios (Simon et al., 2016), ArkeoGIS (Brovelli and
Maurino, 2000), and Trismegistos (Depauw and
Gheldof, 2014), which also publishes epigraphic
documents, manuscripts, as well as information
on ancient individuals and authors. The latter are
also addressed by the Standard for Networking An-
cient Prosopography (Bodard et al., 2017), while
artifacts and archaeological data are handled by
the Ariadne project7.

Regarding the publication of linguistic resources
for Classical languages as LOD, the LiLa KB of
interoperable resources for Latin8 represents the
main initiative and the quintessential use case of
LLOD.

3. LiLa and PREMOVE

3.1. The LiLa Knowledge Base
LiLa (Linking Latin) is a LOD Knowledge Base de-
veloped to promote interoperability across a broad
spectrum of textual and lexical resources for Latin.
Its conceptual model revolves around two primary
components:
1. the Lemma Bank, a collection of approximately

200,000 Latin lemmas (canonical citation forms
of lexical items) published as LOD and originat-
ing from the LEMLAT 3.0 morphological ana-
lyzer (Passarotti et al., 2017) ;

2. a set of linguistic resources for Latin published
as LOD and interconnected through the Lemma

7https://ariadne-infrastructure.eu
8https://lila-erc.eu

https://nexuslinguarum.eu
https://acoli-repo.github.io/ontolex-frac/
https://acoli-repo.github.io/ontolex-frac/
https://ontolex.github.io/morph/
https://linguistic-lod.org/llod-cloud
https://elex.is
https://ariadne-infrastructure.eu
https://lila-erc.eu
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Bank, including corpora, lexica, and dictionar-
ies.9

As new resources are integrated, the Lemma Bank
is continually expanded, while resources link back
to the Lemma Bank by connecting their lexical en-
tries in lexical resources and individual word occur-
rences (tokens) in textual resources to the corre-
sponding lemma in the LiLa Lemma Bank.

The LiLa KB leverages several established
ontologies to represent the (meta)data of inter-
linked linguistic resources. Chief among these
are POWLA for corpus data (Chiarcos, 2012),
OLiA for linguistic annotation (Chiarcos and
Sukhareva, 2015), and Ontolex-Lemon for lex-
ical data (McCrae et al., 2017). In addition,
LiLa employs its own ontology to model lem-
mas in the Lemma Bank as instances of the
class lila:Lemma, defined as a subclass of on-
tolex:Form. The class lila:Lemma has a spe-
cific subclass lila:Hypolemma, whose instances
are citation forms that belong to a word’s regular
inflectional paradigm but receive a different PoS tag
or degree of comparison than their ‘most canonical’
lemma, including participles, gerundives, deadjec-
tival adverbs, and comparatives.

For lexical resources, each lexical entry, mod-
eled using the class ontolex:LexicalEntry,
is connected to its corresponding lemma in
the Lemma Bank through the property on-
tolex:canonicalForm. With respect to textual
resources, tokens are represented as instances of
the class Terminal in the POWLA ontology and
linked to their corresponding lemma in the Lemma
Bank via the property lila:hasLemma.

3.2. PREMOVE: Scope and Annotation
The PREMOVE dataset (Farina, 2026) includes
annotations of preverbed motion verbs in Ancient
Greek and Latin, with the aim of supporting both
data-driven historical cross-linguistic research (Fa-
rina et al., 2025b) and computational reuse (Fa-
rina et al., 2025a). In its current release, PRE-
MOVE contains 2,834 verbal occurrences, encoded
in a CSV format with 42 columns and more than
119,000 individual annotations. Each row corre-
sponds to a uniquely identified verbal token, linked
to its source text and enriched with multiple layers
of linguistic and contextual information. Table 1
provides an overview of the Latin texts whose an-
notation is included in PREMOVE. The corpus has
been designed to balance chronological distribu-
tion, literary genres, and textual registers, so as
to capture a representative sample of preverbed
motion verbs across different contexts of use. For

9The full list of resources currently interlinked in LiLa is
available at https://lila-erc.eu/data-page/.

Table 1: Overview of Latin Texts in the Corpus.
Author Text Token Count
Ennius Annales 1,194
Plautus Amphitruo 9,988

Mostellaria 9,780C
Caesar De bello Gallico 1-4 20,498
Cicero In Catilinam 1-3 11,625

De amicitia 9,471
Sallust Bellum Catilinae 10,655
Livy Ab Urbe condita 1-2 39,913
Virgil Aeneid 63,719
Propertius Elegies 1.1-1.22 4,384
Horace Satires 7,048
Seneca De ira 22,614

Medea 5,639
Tacitus Historiae 1 11,852
Suetonius Life of August 13,915
Apuleius Metamorphoses 1–5 23,358

a deeper explanation of textual choices, we refer
to Farina (2026).

Although each token is annotated at different
levels (morphology, syntax, semantics), for the pur-
poses of this paper we focus on the semantic layer
of PREMOVE. Each verbal occurrence is assigned
both a semantic class from VN, grouping verbs
by shared lexical-semantic properties (e.g., Eng.
go, advance, come, or arrive are attributed class
ESCAPE-51.1-1), and a sense from WN, provid-
ing a standardized semantic representation. In
WN, word senses are given in the form of sets
of synonyms (synsets), with a unique ID and a
gloss explaining the sense (e.g., Eng. go, loco-
mote, travel, and move share synset 01839438-v,
glossed as ’change location; move, travel, or pro-
ceed, also metaphorically’). This combination of
class-based and sense-based annotation enables
fine-grained analyses of motion verbs while ensur-
ing linking with other lexical resources and tools. In
addition, the dataset records whether a given use
is literal or figurative, a distinction that is especially
relevant for preverbed verbs in Ancient Greek and
Latin, where processes of lexicalization and seman-
tic extension are frequent (Cuzzolin, 1995; Bertocci,
2017; Farina, 2025c). Beyond verb-centered an-
notation, PREMOVE also encodes the semantics
of participants in motion events, i.e. Figure and
Ground (Talmy, 1975, 1983, 2000), where the Fig-
ure denotes the moving entity and the Ground the
reference location or entity relative to which mo-
tion occurs. These are also semantically annotated
through WN synsets, allowing systematic compari-
son of spatial roles across texts and languages.

A central concern in corpus-based linguistic re-
search is the reliability of semantic annotations (Ide
and Pustejovsky, 2017). As PREMOVE was de-
veloped as part of a doctoral project (Farina, 2022-

http://lila-erc.eu/ontologies/lila/Lemma
http://www.w3.org/ns/lemon/ontolex#Form
http://www.w3.org/ns/lemon/ontolex#Form
http://lila-erc.eu/ontologies/lila/Lemma
http://lila-erc.eu/ontologies/lila/Hypolemma
http://www.w3.org/ns/lemon/ontolex#LexicalEntry
http://www.w3.org/ns/lemon/ontolex#canonicalForm
http://www.w3.org/ns/lemon/ontolex#canonicalForm
http://lila-erc.eu/ontologies/lila/hasLemma
https://lila-erc.eu/data-page/
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2026) all annotations were produced by a single
author. To provide an indication of consistency,
Inter-Annotator Agreement (IAA) was calculated
across three annotators on a small subset of 20
sentences10, on different annotation layers (Farina,
2026). Some surface-level features (such as the
literal/compositional meaning of preverbed forms)
achieved perfect agreement (κ = 1). For the WN-
based categories, agreement ranged between fair
and almost perfect, reflecting the challenges of
assigning fine-grained synsets to language data
(e.g., Palmer et al., 2004), especially in classical
languages (Biagetti et al., 2021). Noun (i.e., Fig-
ures, Grounds, spatial relations) semantics yielded
higher scores compared to verb semantics, reflect-
ing the higher degree of polysemy of verbs com-
pared to nouns (Jamrozik et al., 2013; Krennmayr,
2017; King and Gentner, 2022), as well as the
higher granularity of English synsets, where multi-
ple closely related senses often exist. The agree-
ment on VN annotations was lower, although still
fair. This is probably due to the difficulty of mapping
(Ancient Greek and) Latin verb categories onto the
English-centric VN classes. Moreover, subtle dis-
tinctions between classes can be difficult to resolve,
and verbs may belong to more than one category.

4. PREMOVE: Dataset Preparation

The integration of PREMOVE into LiLa required a
sequence of preparatory operations designed to
(i) normalize token- and lemma-level information;
(ii) align semantic identifiers across WN versions;
and (iii) link PREMOVE’s sense-level annotations to
LiLa token URIs. Below we describe the annotation
types targeted for linking (Section 4.1), the cleaning
and remapping operations (Section 4.2), and the
SPARQL-driven retrieval strategy (Section 4.3).

Before detailing these steps, it is important to
note that not all Latin texts included in PREMOVE
(Table 1) are currently represented in LiLa. Specifi-
cally, Ennius’ Annales, Plautus’ Mostellaria, Livy’s
Ab Urbe condita, Suetonius’ Life of Augustus, and
Apuleius’ Metamorphoses are missing, as they
were not present in LiLa’s sources. As a result,
518 out of 1,484 tokens (35%) drawn from these
works could not be linked to LiLa and were there-
fore excluded from the linking procedure described
below. Nevertheless, their inclusion in the broader
PREMOVE corpus remains essential, as they pro-
vide valuable chronological and stylistic breadth for
the study of preverbed motion verbs (Farina, 2026).

10The IAA for the semantics of preverbs, central to
PREMOVE, was calculated on 103 occurrences (Farina
and Ciletti, 2026), yielding substantial agreement (κ =
0.813, p < .001).

4.1. Target Annotations and Scope
Although PREMOVE encodes 42 columns of lin-
guistic and contextual information, the linking ef-
fort started from the semantic layers (Section 3.2):
WN-based sense annotations and VN-based verb
classes.

A key structural feature of the two resources
shaped the linking process. As mentioned in
Section 3.1, the fundamental component of LiLa
is the Lemma Bank. Lexical resources are or-
ganized around lexical entries (instances of the
class ontolex:LexicalEntry), to which lexi-
cal metadata are associated – including the URIs
of WN synsets, modeled as instances of on-
tolex:LexicalConcept. Each lexical entry is
linked to its lila:Lemma in the Lemma Bank via
the ontolex:canonicalForm property. Equally,
tokens from corpora (each assigned a distinct URI)
are connected to their lila:Lemma via a dedi-
cated property (lila:hasLemma). PREMOVE,
in turn, provides linguistic descriptions directly at
the token level, encoding sense annotations for
individual occurrences – thus enriching the token
component of the LiLa infrastructure and effectively
performing word sense disambiguation in context
(Jurafsky and Martin, 2018). The integration there-
fore focuses on identifying, for each PREMOVE
token, the corresponding token URI in LiLa and
aligning its contextual sense annotation with the
WN synset URIs available in LiLa. VN information,
which is not currently part of LiLa, was linked ex-
ternally – that is, added as an additional semantic
layer aligned with the LiLa structure but maintained
outside the LiLa graph.

4.2. Data Cleaning, Normalization, and
Remapping

Before linking PREMOVE to LiLa, we applied a
systematic cleaning and normalization pipeline to
remove inconsistencies and harmonize orthogra-
phy and token metadata. Main steps included, for
instance: (i) orthographic normalization (v/u vari-
ants); (ii) unification of capitalization variants; (iii)
removal of spurious whitespace and tokenization
artefacts; and (iv) flagging of divergent manuscript
readings for manual inspection.

Automated retrieval (Section 4.3) produced the
majority of token matches, but also overgeneration
and mismatches due to orthographic and tokeniza-
tion differences between the corpora. Frequent
issues included multiple candidate URIs for iden-
tical forms, misaligned annotations across works,
clitic splits (Noreiamque vs. Noreiam + que), and
spacing variants (eiusmodi vs. eius modi).

All automatically retrieved matches were sub-
jected to manual validation. Correction followed
explicit criteria: preference for identical textual con-

http://www.w3.org/ns/lemon/ontolex#LexicalEntry
http://www.w3.org/ns/lemon/ontolex#LexicalConcept
http://www.w3.org/ns/lemon/ontolex#LexicalConcept
http://lila-erc.eu/ontologies/lila/Lemma
http://www.w3.org/ns/lemon/ontolex#canonicalForm
http://lila-erc.eu/ontologies/lila/Lemma
http://lila-erc.eu/ontologies/lila/hasLemma
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text (preceding/following tokens), consistency with
the source text, and alignment of orthographic vari-
ants after normalization. When no unambiguous
correspondence could be established, the match
was discarded rather than forced. Manual interven-
tion was required only for the subset of automati-
cally retrieved candidates exhibiting the mismatch
classes described above. After validation and cor-
rection, 960 token matches were retained as valid
links. This post-editing procedure can therefore
be interpreted as precision-oriented filtering of the
automated output, prioritizing reliability over cover-
age.

PREMOVE’s WN synset offsets derive from the
new WNs for historical languages (Biagetti et al.,
2021), which are based on WN 2.0, whereas LiLa
adopts WN 3.1. A synset remapping step was there-
fore required. Given the limited number of distinct
synsets represented in PREMOVE, offsets were
remapped manually by systematically comparing
glosses, definitions, and sense inventories across
versions. Out of the tokens considered for link-
ing, 48 synset annotations raised mapping issues.
These cases fell into the following categories:

1. Minor lexical or phrasing changes not af-
fecting the underlying synset – remapped
straightforwardly (e.g., 2.0 v#01420490 ‘run
away’ → 3.1 02079709-v ‘run away quickly’).

2. Slight definitional shifts but semantically
equivalent senses – remapped to the clos-
est corresponding 3.1 synset (e.g., 2.0
v#01790203 ‘come into existence or develop’
→ 3.1 02629812-v ‘come into existence, orig-
inate’).

3. No direct 3.1 offset but an acceptable con-
textual equivalent – selected on the ba-
sis of gloss comparison and corpus usage
(e.g., 2.0 v#00543260 ‘make a retreat’ → 3.1
02018017-v ‘leave’).

4. No suitable 3.1 synset available – anno-
tation conservatively left unmapped to avoid
introducing spurious alignments (e.g., 2.0
v#01382085 ‘meet’).

5. Lemma absent from the LiLa WN layer –
could not be mapped; left for future enrichment
(one case only: transuolo).

All remapping decisions were manually verified to
ensure semantic consistency across versions.

4.3. SPARQL-based Token Retrieval
Token identification in LiLa was obtained through
context-sensitive SPARQL queries that search
for a specific token and its immediate con-
text (i.e., the preceding and following tokens).

These queries can be executed via the LiLa
SPARQL access point at https://lila-erc.
eu/sparql/, or programmatically through the API
endpoint at https://lila-erc.eu/sparql/
lila_knowledge_base/sparql . A represen-
tative query is provided in Listing 1 below.

Listing 1: SPARQL query to retrieve the token URI
of a specific token (uictor) given its surrounding con-
text (previous and next token, i.e., hoc and abibat).
PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax

-ns#>
PREFIX powla: <http://purl.org/powla/powla.owl#>

select ?token_URI ?token WHERE {
?token_URI rdf:type powla:Terminal ;

rdfs:label "uictor" ;
powla:next ?next_tok ;
powla:previous ?prev_tok .

?next_tok rdfs:label "abibat" .
?prev_tok rdfs:label "hoc" .
}

After manually correcting mismatches (Section
4.2), we used a second query to retrieve the URI
of the passage (parent container) containing a
matched token; this step was necessary to anchor
PREMOVE rows to the exact textual passage in
LiLa.

5. Ontology and Modelling: FrAC
attestation

OntoLex-Lemon is a standard vocabulary for the
representation of lexical information, providing
classes and properties to describe both formal
and semantic aspects of lexical entries. It con-
sequently plays a key role in the modelling of lexi-
cal resources linked to the LiLa KB, including the
ones that provide information relevant to the con-
tent of PREMOVE – such as the Latin WN (LWN).
OntoLex-Lemon classes and properties, such as
evokes/isEvokedBy, LexicalConcept, Lex-
icalSense, are used to code the semantic infor-
mation provided in the resources, such as WN
synsets, while the property canonicalForm is
used for the linking to LiLa lemmas (Section 3).
However, as we have seen in Section 4.1, PRE-
MOVE gives annotations on those same semantic
pieces of information but at the level of occurrences
of words in context.

In addition to the core module, OntoLex-Lemon is
characterized by a modular architecture, with sep-
arate modules designed to address more specific
issues, such as syntax and semantics (synsem),
decomposition (decomp), variation and transla-
tion (vartrans) and linguistic metadata (lime). Fur-
thermore, besides the main four modules that ex-
tend the core, a series of models are currently be-
ing drafted by the community to provide OntoLex-
Lemon with greater expressivity and extend beyond

https://lila-erc.eu/sparql/
https://lila-erc.eu/sparql/
https://lila-erc.eu/sparql/lila_knowledge_base/sparql
https://lila-erc.eu/sparql/lila_knowledge_base/sparql
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the original use case of lexicalizing ontologies to-
wards other area of linguistic analysis and Natural
Language Processing.

One of those extensions, currently still in draft
status, is the Ontolex Module for Frequency, At-
testation and Corpus Data (FrAC; Chiarcos et al.,
2020). The model was designed to support two
main use cases, namely extending the usability of
OntoLex-Lemon in NLP applications in computa-
tional semantics, and supporting corpus-based lex-
icography. To this end, FrAC provides classes and
properties to express observations derived from
textual resources. That design choice makes it the
ideal vocabulary to bridge information at the lexi-
cal and textual level in PREMOVE. The fact that
FrAC is designed as an extension of OntoLex also
ensures total interoperability with LiLa.

The main class of the module is the Observable,
which encompasses all concepts from Ontolex that
can be observed in corpora (lexical entries, forms,
senses, lexical concepts)11. As said, what PRE-
MOVE “observes” in texts is the occurrence of
WN synsets and VN predicate frames, which in
OntoLex-Lemon are both defined as lexical con-
cepts. The observations that can be predicated on
the observables are frequencies, collocations and
attestations. For the modeling of PREMOVE we
focus on the latter.

In FrAC, attestations are conceptualized as forms
of citation that include a quotation from a resource
and “provide evidence for the existence of a certain
lexical phenomena”. PREMOVE annotations on
Latin texts align completely with this definition. In
FrAC, attestations record the text of the quotation
from the original source. While more formal ontolo-
gies for bibliographic citation, such as LRMoo12,
FaBiO13, are supported by FrAC, in our implemen-
tation we opted to leverage the link with LiLa and
make use of the identifiers for textual passages for
referencing. LiLa’s corpora represent the canonical
citations of classical texts (Smith, 2009) as a layer
of stratified citation units (Mambrini et al., 2022).
Thus, the first paragraph in the second chapter of
the first book of Caesar’s Gallic War (canonically
referred to in Classical Studies with a short cita-
tion like “Caes. BG 1.2.1”) in any editions in LiLa

11The latest draft of FrAC can be
read at https://github.com/ontolex/
frequency-attestation-corpus-information/
blob/master/index.md.

12https://cidoc-crm.org/lrmoo.
13https://sparontologies.github.io/

fabio/current/fabio.html.

is identified with its own URI14. This URI can be
associated with attestation instances of FrAC using
the frac:observedIn dedicated object property,
which suffices to identify the passage univocally
and canonically, while also allowing users to locate
it precisely within a corpus. A further level of de-
tailed identification is provided by the frac:locus
property, which points to the URI of the exact token
bearing the attestation.

6. Linking PREMOVE: RDF Encoding

To illustrate the data modelling adopted for PRE-
MOVE, we provide below two representative ex-
cerpts of the RDF encoding used for linking token-
level attestations to WN and VN semantic identi-
fiers. All code used to generate these triples, in-
cluding preprocessing scripts and SPARQL map-
ping queries, is available on GitHub15 for full trans-
parency and reproducibility.

In addition to token-level annotations, all attesta-
tions are explicitly linked to the PREMOVE dataset
as a whole. Each attestation is associated with the
dataset-level URI through dcterms:isPartOf to
provide clear provenance and to facilitate cross-
resource interoperability. Following automated re-
trieval, manual correction, and WN remapping, we
obtained 960 token-level matches between PRE-
MOVE and LiLa (Section 4.2).

6.1. WN Synsets
Listing 2 illustrates an example of how WN-
based sense annotations from PREMOVE are
modelled as FrAC attestations, linking each on-
tolex:LexicalConcept to its textual evidence
through the property frac:attestation.

Listing 2: RDF encoding of WN attestations.
@prefix : <http://lila-erc.eu/data/dataset/PREMOVE/

id/attestation/> .
@prefix rdf: <http://www.w3.org/1999/02/22-rdf-

syntax-ns#> .
@prefix ontolex: <http://www.w3.org/ns/lemon/ontolex

#> .
@prefix sn: <http://lila-erc.eu/data/

lexicalResources/LatinWordNet/id/LexicalConcept
/> .

@prefix frac: <http://www.w3.org/ns/lemon/frac#> .
@prefix dcterms: <http://purl.org/dc/terms/> .

sn:08683242-n a ontolex:LexicalConcept ;
frac:attestation :oppidum_attestation .

:oppidum_attestation a frac:Attestation ;
rdf:value "Qui cum se suaque omnia in oppidum

Bratuspantium contulissent..." ;

14E.g., this section in one corpus (LASLA) is
http://lila-erc.eu/data/corpora/Lasla/
id/corpus/CaesarBellum%20Gallicum/
CiteStructure/Liber_1/Capitulum_2/
Paragraphus_1.

15https://github.com/farina-andrea/
PREMOVE_LiLa.

https://github.com/ontolex/frequency-attestation-corpus-information/blob/master/index.md
https://github.com/ontolex/frequency-attestation-corpus-information/blob/master/index.md
https://github.com/ontolex/frequency-attestation-corpus-information/blob/master/index.md
https://cidoc-crm.org/lrmoo
https://sparontologies.github.io/fabio/current/fabio.html
https://sparontologies.github.io/fabio/current/fabio.html
http://www.w3.org/nl/lemon/frac#observedIn
http://www.w3.org/nl/lemon/frac#locus
http://purl.org/dc/terms/isPartOf
http://www.w3.org/ns/lemon/ontolex#LexicalConcept
http://www.w3.org/ns/lemon/ontolex#LexicalConcept
http://www.w3.org/nl/lemon/frac#attestation
http://lila-erc.eu/data/corpora/Lasla/id/corpus/CaesarBellum%20Gallicum/CiteStructure/Liber_1/Capitulum_2/Paragraphus_1
http://lila-erc.eu/data/corpora/Lasla/id/corpus/CaesarBellum%20Gallicum/CiteStructure/Liber_1/Capitulum_2/Paragraphus_1
http://lila-erc.eu/data/corpora/Lasla/id/corpus/CaesarBellum%20Gallicum/CiteStructure/Liber_1/Capitulum_2/Paragraphus_1
http://lila-erc.eu/data/corpora/Lasla/id/corpus/CaesarBellum%20Gallicum/CiteStructure/Liber_1/Capitulum_2/Paragraphus_1
https://github.com/farina-andrea/PREMOVE_LiLa
https://github.com/farina-andrea/PREMOVE_LiLa
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Figure 1: The FrAC attestation model: a
WN LexicalConcept (synset) is linked to
its textual attestation, connecting to dataset-
level (dcterms:isPartOf) and corpus-structural
(frac:locus, frac:observedIn) information.

frac:locus <http://lila-erc.eu/data/corpora/
Lasla/id/corpus/CaesarBellumGallicum/
CaesBG2.BPN_t_0001666> ;

frac:observedIn <http://lila-erc.eu/data/corpora
/Lasla/id/corpus/CaesarBellumGallicum/
CiteStructure/Liber_2/Capitulum_13/
Paragraphus_2> ;

dcterms:isPartOf <http://lila-erc.eu/data/
dataset/PREMOVE/dataset> .

In this example, the LWN synset sn:08683242-
n ‘an urban area with a fixed boundary that
is smaller than a city’, lexicalized by op-
pidum ‘town, fortified settlement’, is declared as
an ontolex:LexicalConcept and linked, via
frac:attestation, to a specific instance of us-
age attested in Caesar’s Bellum Gallicum. The
rdf:value preserves the textual context, while
frac:locus and frac:observedIn connect
the attestation to the token-level and passage-
level URIs in LiLa, respectively. Finally, dc-
terms:isPartOf ensures dataset-level prove-
nance by declaring that each attestation belongs
to the PREMOVE dataset. A schematic represen-
tation of this same oppidum attestation is shown
in Figure 1, illustrating how the FrAC model con-
nects WN concepts, corpus tokens, and textual
evidence. The PREMOVE dataset is available as
a LiLa dataset entity at http://lila-erc.eu/
data/dataset/PREMOVE/dataset.

6.2. VN Classes
Listing 3 shows an RDF excerpt modelling
VN classes from PREMOVE. Structurally,
these triples closely mirror the approach used
for WN: each VN class is instantiated as
both an ontolex:LexicalConcept and a
pmo:SemanticClass, and linked to token-level
attestations via frac:attestation. For in-
stance, VN class vn33-escape-51.1 includes
basic motion events (Section 3.2). In Listing 3,
each attestation preserves the contextual form

(rdf:value) and connects to the LiLa token
(frac:locus) and the containing passage
(frac:observedIn), exactly as in the WN
model. Dataset provenance is recorded via
dcterms:isPartOf.

Listing 3: RDF encoding of VN attestations.
@prefix : http://lila-erc.eu/data/dataset/PREMOVE/id

/attestation/ .
@prefix rdf: http://www.w3.org/1999/02/22-rdf-syntax

-ns# .
@prefix ontolex: http://www.w3.org/ns/lemon/ontolex#

.
@prefix vn: http://premon.fbk.eu/resource/ .
@prefix frac: http://www.w3.org/ns/lemon/frac# .
@prefix pmo: http://premon.fbk.eu/ontology/core# .
@prefix pmovn: http://premon.fbk.eu/ontology/vn#

VerbClass .
@prefix dcterms: http://purl.org/dc/terms/ .

vn:vn33-escape-51.1 a ontolex:LexicalConcept , pmo:
SemanticClass , pmovn:VerbClass ;

frac:attestation :exirent_attestation .

:exirent_attestation a frac:Attestation ;
rdf:value "Pisone consulibus ... exirent" ;
frac:locus http://lila-erc.eu/data/corpora/Lasla/id/

corpus/CaesarBellumGallicum/CaesBG1.
BPN_t_0000212

;
frac:observedIn http://lila-erc.eu/data/corpora/

Lasla/id/corpus/CaesarBellumGallicum/
CiteStructure/Liber_1/Capitulum_2/Paragraphus_1

;
dcterms:isPartOf http://lila-erc.eu/data/dataset/

PREMOVE/dataset
.

The adoption of this parallel triple structure en-
ables PREMOVE to achieve uniform representation
of lexical semantics, whether derived from WN or
VN. The main difference is the origin of the identi-
fiers: WN synsets are native to LiLa, whereas VN
classes are external semantic resources reused
for interoperability. Despite this, the consistent
FrAC-based modelling enables seamless integra-
tion, cross-framework querying, and comparative
analyses of lexical and event semantics across re-
sources and languages.

7. Exploring PREMOVE Annotations
with SPARQL

PREMOVE’s RDF encoding of token-level attesta-
tions, linked to WN synsets and VN classes, en-
ables flexible and fine-grained querying. This sec-
tion presents representative SPARQL examples
illustrating how semantic information can be re-
trieved at the token level, corpus attestations ex-
plored, and lexical items connected to external re-
sources, demonstrating PREMOVE’s interoperabil-
ity within the LiLa KB and the benefits of its FrAC-
based modelling.

Listing 4 presents a SPARQL query retriev-
ing all token-level attestations of the WN synset
02013448-v ‘go away from a place’. As shown
in Figure 2, this query returns the textual form of
each attested token in PREMOVE, the correspond-
ing token-level URI in LiLa, and the passage-level

http://purl.org/dc/terms/isPartOf
http://www.w3.org/nl/lemon/frac#locus
http://www.w3.org/nl/lemon/frac#observedIn
http://lila-erc.eu/lodview/data/lexicalResources/LatinWordNet/id/LexicalConcept/08683242-n
http://lila-erc.eu/lodview/data/lexicalResources/LatinWordNet/id/LexicalConcept/08683242-n
http://www.w3.org/ns/lemon/ontolex#LexicalConcept
http://www.w3.org/nl/lemon/frac#attestation
http://www.w3.org/1999/02/22-rdf-syntax-ns#value
http://www.w3.org/nl/lemon/frac#locus
http://www.w3.org/nl/lemon/frac#observedIn
http://purl.org/dc/terms/isPartOf
http://purl.org/dc/terms/isPartOf
http://lila-erc.eu/data/dataset/PREMOVE/dataset
http://lila-erc.eu/data/dataset/PREMOVE/dataset
http://www.w3.org/ns/lemon/ontolex#LexicalConcept
http://premon.fbk.eu/ontology/core#SemanticClass
http://www.w3.org/nl/lemon/frac#attestation
http://www.w3.org/1999/02/22-rdf-syntax-ns#value
http://www.w3.org/nl/lemon/frac#locus
http://www.w3.org/nl/lemon/frac#observedIn
http://purl.org/dc/terms/isPartOf


3679

URI. The result table is entirely downloadable. Us-
ing frac:attestation as the linking property
allows researchers to trace each WN synset di-
rectly to the instances in which it occurs, enabling
contextual analyses.

Listing 4: SPARQL query retrieving all PREMOVE
attestations for WN synset 02013448-v.
PREFIX frac: <http://www.w3.org/ns/lemon/frac#>
PREFIX ontolex: <http://www.w3.org/ns/lemon/ontolex

#>
PREFIX dcterms: <http://purl.org/dc/terms/>
PREFIX lila: <http://lila-erc.eu/ontologies/lila/>
PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax

-ns#>

SELECT ?attestation ?token ?passage ?text
WHERE {

VALUES ?syn {<http://lila-erc.eu/data/
lexicalResources/LatinWordNet/id/
LexicalConcept/02013448-v>}

?syn frac:attestation ?attestation .
?attestation rdf:value ?text ;

frac:locus ?token ;
frac:observedIn ?passage .

}
ORDER BY ?token

Building on this token-level retrieval, PREMOVE
also supports corpus-sensitive analyses of sense
distribution. Listing 5 illustrates this by querying
the sense distribution of the Latin verb abeo across
different works.

Listing 5: SPARQL query retrieving the distribution
of WN synsets of abeo across works.
PREFIX frac: <http://www.w3.org/ns/lemon/frac#>
PREFIX ontolex: <http://www.w3.org/ns/lemon/ontolex

#>
PREFIX lila: <http://lila-erc.eu/ontologies/lila/>
PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax

-ns#>
PREFIX powla: <http://purl.org/powla/powla.owl#>

SELECT ?syn ?docLayer (COUNT(?attestation) AS ?freq)
WHERE {

?lemma ontolex:writtenRep "abeo"@la .
?token lila:hasLemma ?lemma ;

powla:hasLayer ?docLayer .
?docLayer rdf:type powla:DocumentLayer .
?attestation frac:locus ?token .
?syn frac:attestation ?attestation .
FILTER(STRSTARTS(STR(?syn),

"http://lila-erc.eu/data/lexicalResources/
LatinWordNet/id/LexicalConcept/"))

}
GROUP BY ?syn ?docLayer
ORDER BY DESC(?freq)

The query selects all tokens corresponding to
the lemma abeo, retrieves their associated attes-
tations, and links each attestation to a WN synset
via the frac:attestation property. The results
are grouped by synset and text, producing a fre-
quency table that shows how often each sense of
abeo is instantiated in each work (Figure 3). This
enables researchers to compare sense distribution
across authors, genres, and periods, supporting
corpus-driven and diachronic investigations (Fa-
rina, 2026). For example, the distribution of abeo
illustrates how the verb predominantly expresses

concrete physical departure in Early Latin, with fre-
quent attestations of synsets such as 02013448-v
‘go away from a place’ and 01839438-v ‘change
location; move, travel, or proceed’, especially in
Plautus’ Amphitruo. This distribution is partly in-
fluenced by genre: in archaic Latin comedy, mo-
tion verbs often function as stage-directional de-
vices, whereas in later literary contexts – such as
Seneca’s tragedies, which were likely intended for
recitation rather than performance – abeo more fre-
quently develops abstract and metaphorical uses.
In later texts, additional metaphorical senses be-
come more prominent, including uses referring to
abstract forms of departure such as relinquishing
office or shifting social position.

To further illustrate the interoperability enabled
by PREMOVE, Listing 6 presents a SPARQL query
that connects WN synsets to VN classes via shared
token-level attestations. The query again selects
the WN synset 01788772-v ‘be brought to or as
if to the point of death by an intense emotion such
as embarrassment, amusement, or shame’ and
retrieves all VN classes that it instantiates. Using
the frac:attestation property as a common
linking mechanism, the query identifies which VN
classes co-occur with a given WN concept at the
token level (Figure 4). This allows researchers
to explore how conceptual semantic distinctions
encoded in WN align with structures represented
in VN, thereby facilitating cross-resource semantic
comparison within the LiLa KB.

Listing 6: SPARQL query retrieving all VN classes
instantiated by WN synset 01788772-v.
PREFIX frac: <http://www.w3.org/ns/lemon/frac#>
PREFIX ontolex: <http://www.w3.org/ns/lemon/ontolex

#>
PREFIX pmo: <http://premon.fbk.eu/ontology/core#>
PREFIX pmovn: <http://premon.fbk.eu/ontology/vn#>

SELECT DISTINCT ?vnClass
WHERE {

VALUES ?wnSyn {
<http://lila-erc.eu/data/lexicalResources/

LatinWordNet/id/LexicalConcept/01788772-v>
}
?wnSyn frac:attestation ?attestation .
?vnClass frac:attestation ?attestation .
FILTER(STRSTARTS(STR(?vnClass),

"http://premon.fbk.eu/resource/"))
}
ORDER BY ?vnClass

Figures 5 and 6 visualize the RDF subgraphs
defined by the SPARQL queries in Listings 4
and 5, respectively, illustrating two complemen-
tary access patterns to PREMOVE data. In both
cases, nodes represent variables or resources,
and directed edges correspond to RDF proper-
ties, making the underlying triple structure ex-
plicit. Figure 5 highlights the direct link between a
WN synset (?syn) and its token-level attestations
(?attestation) via frac:attestation, with
attestations further connected to tokens (?token)
through frac:locus and to textual passages via

http://www.w3.org/nl/lemon/frac#attestation
http://www.w3.org/nl/lemon/frac#attestation
http://www.w3.org/nl/lemon/frac#attestation
http://www.w3.org/nl/lemon/frac#attestation
http://www.w3.org/nl/lemon/frac#locus
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Figure 2: Sample results of the SPARQL query in Listing 4.

Figure 3: Sample results of the SPARQL query in Listing 5.

Figure 4: Results of the SPARQL query in Listing
6.

Figure 5: RDF subgraph of the SPARQL query in
Listing 4.

frac:observedIn. Figure 6 extends this pattern
by anchoring tokens to the lemma layer through
lila:hasLemma and to document-level resources
via powla:hasLayer, thereby enabling aggrega-
tion of attestations by synset and work.

8. Conclusion and Future Work

The publication of PREMOVE in LiLa represents an
example of enhancing the efforts made to create
a linguistic resource by integrating its (meta)data
into a Linked Data KB and thus making them inter-
operable with those provided by other resources.
The reuse of the tokens and synsets from the LWN
published in LiLa and their linkage based on the an-
notations provided by PREMOVE enrich both LiLa,
by extending its graph, and PREMOVE, by embed-
ding it into the set of interoperable Latin resources.
This also benefits the scientific community using
LiLa, as users now have access to a (still small) por-
tion of textual data disambiguated at the WN synset

Figure 6: RDF subgraph of the SPARQL query in
Listing 5.

level in LOD. As mentioned, PREMOVE includes
additional annotation layers whose integration into
LiLa and publication as LOD constitute the next
natural step, posing new modeling challenges for
further data types. Future expansions of the Latin
component will follow the same linking approach
described in this paper.

Recent research has also explored the use of
Large Language Models (LLMs) for semantic an-
notation and Word Sense Disambiguation (WSD)
in historical languages. In Farina and Ciletti (2026),
LLMs were used to annotate preverb semantics,
using a set of English prepositions/adverbs instead
of WN synsets (Farina, 2026). We achieved an F1
of 0.596 for Latin and up to 0.8 after fine-tuning
the model (Ciletti, 2026). In Farina et al. (2026),
we employed LLM-based WSD using WN synsets
to investigate diachronic lexical semantics in Latin
and Ancient Greek, achieving an F1 score of 0.594
for Latin, with most discrepancies attributable to
sense granularity rather than clear errors. These
results indicate that LLMs can achieve good an-
notations which could support future extensions
of PREMOVE by suggesting WN synsets or other
semantic labels. Such integration would ideally
follow a hybrid approach, where LLM-generated
candidates are systematically validated within the
curated linking framework presented in this paper.

http://www.w3.org/nl/lemon/frac#observedIn
http://lila-erc.eu/ontologies/lila/hasLemma
http://purl.org/powla/powla.owl#hasLayer
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