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Abstract

In this paper, we present the collection of the linguistic resources for Latin made available by the
CIRCSE Research Center in the CLARIN-IT repository. After an introduction about the history
and the main research lines of the Center, the paper provides details both the lexical and the
textual resources that were built across more than a decade at the CIRCSE and that are now
accessible in CLARIN-IT.

1 The CIRCSE Research Center

The CIRCSE Research Center of the Universita Cattolica del Sacro Cuore (Milan, Italy)1 was founded
in 2009 by Marco Passarotti and Savina Raynaud, to keep the legacy of a former Research Group
(GIRCSE), which was started by the pioneer of linguistic computing father Roberto Busa at the end
of the *70s, in strict connection with his course of Computational Linguistics at Universita Cattolica
(Bolognesi, 1999).

Following in the footsteps of father Busa, whose main contribution was the Index Thomisticus (IT)
corpus collecting the opera omnia of Thomas Aquinas (Busa, 1974—1980), the research topics addressed
at CIRCSE focus on building and disseminating linguistic resources and Natural Language Processing
(NLP) tools for ancient languages, especially for Latin. Since its beginning, the core project of the Re-
search Center was the Index Thomisticus Treebank, which aims to enhance the texts of the IT with
syntactic annotation (Passarotti, 2019). From 2015 to 2017, the CIRCSE hosted a Marie Sklodowska-
Curie IF grant® focused on Latin derivational morphology. Since 2018, the CIRCSE hosts the LiLa:
Linking Latin ERC-Consolidator Grant.? The objective of LiLa is to build a Knowledge Base of inter-
linked linguistic resources for Latin according to the principles of the Linked Data paradigm (Passarotti
et al., 2019), thus combining computational linguistics, semantic web and classical studies in an inter-
disciplinary perspective.

Reflecting its main research line, the CIRCSE contributes to CLARIN-IT by sharing the lexical and
textual resources for Latin developed across more than a decade at the Center. Given the interdisciplinary
nature of its resources, which provide (meta)data in an ancient language built and distributed according
to state-of-the-art methods and formats in computational linguistics, the CIRCSE plays a strategic role in
the CLARIN-IT context, considering that the Infrastructure aims to impact the entire research community
that benefits from easily accessing linguistic data. Such community is large and diverse, including not
only NLP scholars and computational linguists, but also digital and traditional humanists, who are inter-
ested in finding and accessing the CIRCSE resources in a wide, common repository such as CLARIN-IT.

This work is licenced under a Creative Commons Attribution 4.0 International Licence. Licence details: http://
creativecommons.org/licenses/by/4.0/.

'Centro Interdisciplinare di Ricerche per la Computerizzazione dei Segni dell’Espressione. https://
centridiricerca.unicatt.it/circse_index.html.

2 Agreement No 658332-WFL Word Formation Latin.

Shttps://lila—erc.eu/. This project has received funding from the European Research Council (ERC) under the
European Union’s Horizon 2020 research and innovation program — Grant Agreement No. 769994.
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2 Linguistic Resources

This section presents details the linguistic resources of the CIRCSE Research Center that were made
available through the ILC4CLARIN data center* in a dedicated collection’ and the CLARIN Virtual
Language Observatory. ¢ Table 1 summarizes the type, size and format of the resources.

* LiLa Lemma Bank (Passarotti et al., 2019): a large collection of Latin lemmas, serving as the back-
bone to achieve interoperability between the resources in the LiLa Knowledge Base, by linking all
those entries in lexical resources and tokens in corpora that point to the same lemma. Each lemma
is described using a set of grammatical and morphological information, such as the Part-of-Speech
and the inflection type; different written representations of the same lemma can be reported (e.g.
metrum, metron, metrom for the lemma meaning “a measure”).

¢ Index Thomisticus Treebank (IT-TB) (Passarotti, 2019): syntactically annotated portion of the IT
corpus. The IT-TB includes the analytical (i.e. surface syntactic) dependency annotation of the en-
tire “Summa contra Gentiles” (4 books), as well as of the concordances of lemma forma (“form”)
from “Scriptum super libros sententiarum magistri Petri Lombardi” (entire) and from “Summa The-
ologiae” (partial). The annotation guidelines are inspired by those of the analytical layer of the
Prague Dependency Treebank.” The resource features also more than 2,000 dependency trees for
as many sentences from “Summa contra Gentiles” annotated at the tectogrammatical (i.e. underly-
ing syntactic) layer following the corresponding annotation guidelines of the Prague Dependency
Treebank.’

Latin Vallex v.1 (Passarotti et al., 2016): valency lexicon for Latin. The first version was built in
close connection with the semantic/pragmatic annotation of the Index Thomisticus Treebank and
the Latin Dependency Treebank. Data are stored in a single XML file, whose structure is the same
of that for the valency lexicon for Czech PDT-VALLEX.’

LatinAffectus (Sprugnoli et al., 2020a; Sprugnoli et al., 2020c¢): prior polarity lexicon of Latin lem-
mas developed by merging a Gold Standard and a Silver Standard. The Gold Standard was created
by two experts of Latin language and culture following a multi-stage process and an extensive rec-
onciliation phase. It features a five-way classification: 1 (fully positive), 0.5 (somewhat positive), O
(neutral), -0.5 (somewhat negative), -1 (fully negative). The Silver Standard was built by deriving
new entries starting from those in the Gold Standard through synonym, antonym and derivational
relations.

* Index Graecorum Vocabulorum in Linguam Latinam (IGVLL) (Franzini et al., 2020): manually-
corrected OCR of Giinther Alexander Saalfeld’s list of Latin loans from Ancient Greek (1874).
It contains the Latin loanword (occasionally accompanied by variants), the Ancient Greek source
lemma(s) (many lemmas include graphical, morphological and dialectal variants), and the link be-
tween the Ancient Greek lemma and its corresponding canonical forms in a machine-readable ver-
sion of the Greek-English Liddell-Scott Jones lexicon (Blackwell, 2018).

* Word Formation Latin (WFL) (Litta et al., 2016): derivational morphology resource where lemmas
are analyzed into their formative components, and relationships between them are established on
the basis of Word Formation Rules (WFRs).

EvaLatin 2020 Data (Sprugnoli et al., 2020b): training and gold test data released in EvaLatin 2020.
The two shared tasks proposed in the campaign, i. e. Lemmatization and Part-of-Speech tagging,

‘nttps://ilc4clarin.ilc.cnr.it/

Shttps://dspace-clarin-it.ilc.cnr.it/repository/xmlui/handle/000-c0-111/525

®https://vlo.clarin.eu/search?0&fg=collection:CIRCSE

"http://static.perseus.tufts.edu/docs/guidelines.pdf

$https://ufal.mff.cuni.cz/pdt2.0/doc/manuals/en/t-layer/pdf/t-man-en.pdf

*http://ufal.mff.cuni.cz/pdt2.0/doc/data-formats/pdt-vallex/pdt-vallex—-struct.
html
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NAME TYPE SIZE FORMAT
LiLa Lemma Bank | lexicon 196,853 lemmas | RDF-Turtle
450,000 nodes
IT-TB annotated corpus 25.000 sentences XML
. . 1,426 lemmas
Latin Vallex v1 lexicon 3.650 frames XML
LatinAffectus lexicon 2,437 lemmas CSV
IGVLL lexicon 1,763 lemmas CSV
. 34,951 relations
WEFL lexicon 773 rules SQL
EvaLatin 2020 annotated corpus | o wokens 1 N1 u
16 files
EDLIL lexicon 1,874 lemmas RDF-Turtle

Table 1: Information about the CIRCSE resources in CLARIN-IT.

were aimed at fostering research in the field of language technologies for Classical languages. The
shared dataset consists of texts taken from the Perseus Digital Library, processed with UDPipe
models (Straka and Strakova, 2017) and then manually corrected by Latin experts. The training set
includes only prose texts by Classical authors. The test set, alongside prose by the same authors
represented in the training set, also includes poems and texts of the Medieval period.

* The Etymological Dictionary of Latin and the other Italic Languages (EDLIL) (Mambrini and Pas-
sarotti, 2020): collection of Proto-Italic and Proto-Indo-European reconstructed forms taken from
the most recent "Etymological Dictionary of Latin and the other Italic Languages" (de Vaan, 2008),
modeled following the Linked Data paradigm and released in RDF-Turtle format.

3 Examples of Use

By combining the resources described above, it is possible for the users of the CLARIN infrastructure
to gather various types of linguistic information about Latin lemmas and their context of use in corpora.
For example, the LiLa Lemma Bank reports that the lemma dignus (‘“worthy”) is a first class adjective
with a positive degree, having a deadjectival adverb (digne “worthily*‘) and belonging to the same word
formation family of other 25 lemmas such as the verb digno (“to deem worthy”). WFL describes how
other lemmas derive from dignus through derivation or compounding: for example, indignitas (“unwor-
thiness”) derives from dignus by adding the prefix in(negation)- and the suffix -tas/tat. Semantic roles,
called functors following the Functional Generative Description framework (Sgall et al., 1986) and ex-
pressing the types of relations between a word and its complements, are reported in Latin Vallex v.1:
more specifically, dignus has one frame entry and one complement having the role of Patient that can
be linguistically realized in four different ways. For example, in [...] dono dignum esset (“worthy [of] a
gift”; Sallust, Bellum Catilinae, 54) the complement is realized with an ablative noun (dono). Dignus is
also an entry in LatinAffectus with a fully positive polarity (+1) and it is a lemma appearing 177 times
in the EvaLlatin 2020 dataset and 36 times in the IT-TB. One of the occurrences of dignus in the IT-TB
is annotated at both the analytical and the tectogrammatical layer. The occurrence in question is the fol-
lowing: ipsa substantia angeli [...] est dignior rebus sensibilibus [...] “the substance of an angel [...] is
nobler than sensible things [...]” ("Summa contra Gentiles”, book 1, chapter 3, number 5).10 While the
analytical dependency subtree of this portion of the sentence shows that the node for dignior is the nom-
inal predicate of the copula verb sum, whose subject is substantia, the tectogrammatical tree includes the

"Translation taken from: https://isidore.co/aquinas/ContraGentilesl.htm#3.
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semantic roles played by the content words of the sentence, reporting for instance that substantia is the
Actor of the clause.!!

By using the resources in the CIRCSE collection, it is also possible to perform etymological inquires.
For example, the user can retrieve the Proto-Italic and Proto-Indo-European reconstructed forms that ex-
plain the history of the lemma classis (“class/army”) from the EDLIL, that is *klassi- and *klh-d"-ti-
respectively. In addition, the same lemma is described as a loanword of the Ancient Greek noun xAfiolg
in the IGVLL.
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